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With the goal of ensuring universal access to safe blood and blood components, WHO
has been at the forefront of the movement to improve blood safety and availability as
mandated by successive World Health Assembly resolutions, the earliest dating from
1975, and Regional Committee resolution in 1987. However, many countries in the
Eastern Mediterranean Region (EMR) still face major challenges in ensuring availabil-
ity, safety, quality, accessibility, affordability, and clinical efficacy of blood and blood
components. In addition, humanitarian emergencies and armed conflicts in many
countries in the Region increased the demand for blood and blood components and
made delivery of these lifesaving products challenging and complex.

Data on blood safety and availability was collected for the period 1 January to 31
December 2013 from countries in the EMR through a survey linked to the WHO Glo-
bal Database on Blood Safety (GDBS). Data entry and analysis was performed using
Microsoft Office Access (2010 version).

The findings indicate gaps in all areas of the key elements of a national blood sys-
tem, including, leadership and governance, coordination and collaboration of
national blood systems, provision of safe blood and blood components, patient blood
management and clinical transfusion, and quality system and management. In 2013,
about 7 million units of whole blood were collected. Blood donation rates ranged
from 0.6 to 28.9 per 1,000 population. The proportion of voluntary non-remunerated
blood donation (VNRD) was 65.8% and 34.7% of VNRD was from first-time donors.
The survey showed that half of the countries in the Region have national blood
transfusion services. However, despite the existence of these services and their vital
role in the implementation of essential interventions for Reproductive, Maternal,
Newborn and Child Health, delivery on Universal Health Coverage, and achievement
of the 2012-2016 strategic public health priorities of the Region, overall, inadequate
attention was given to blood transfusion services as an essential part of the national
health system.

WHO Regional Office for the Eastern Mediterranean developed a 10 year (2016—
2025) Regional Strategy for Blood Safety through a broad consultation with national
blood transfusion service providers, regional and international organizations and
experts working in the field. The strategy addresses the identified gaps from the
GDBS with the aim of improving the health of nearly 660 million people in the 22
countries in the Region. It will guide countries to develop and strengthen national
blood systems to ensure the continuity, sufficiency, sustainability and security of
national supplies of safe and efficacious blood and blood components to meet their
national need.

This strategy will play an important role to integrate blood transfusion services into
the healthcare system as a crosscutting service and to support the implementation of
WHO resolutions and Executive Board Decisions, namely, on the safety, quality and
availability of blood and blood components (WHA28.72, WHA58.13, WHA63.12 and
EM/RC34/12); on Guiding Principles on Human Cell, Tissue and Organ Transplanta-
tion (WHA63.22); on Principles for global consensus on the donation and manage-
ment of blood, blood components and medical products of human origin (EB136.2);
on Hepatitis (WHA67.6); on Sickle-cell anaemia (WHA59.20); and on Thalassemia
and other haemoglobinopathies (EB118.R1).

1A-01-02

STRATEGIES TO IMPROVE BLOOD DONORS RECRUITMENT
PROCESS

RH Alabdulrazza

Club 25 Kuwait, Salwa, Kuwait

Background: Recruitment and retention of Voluntary Non Remunerated Blood
Donors (VNRBD) to maintain adequate blood supply remains a major challenge that
faces blood services worldwide. Till 2006 the Kuwait Central blood bank KCBB used
to rely largely on paid blood donors who contributed to 60% of donors the

remaining were a mixture of replacement and volunteer donors. A decision was
made in late November 2006 to stop paid donations and therefore alternative mea-
sures for recruiting voluntary donations had to be developed. At that time a huge
media campaign was launched and has managed to trigger the change. Since then
we were faced with new challenges to proceed with the success and to reach a 100%
VNRBD system in Kuwait. It is important to know however that till date there is no
national donor program in place in Kuwait and there is no national donor recruit-
ment plan in place as well. To overcome this several strategies were developed uti-
lizing the available low budget marketing tools including social media, traditional
media and organizing public events. Additionally we also invested in the improve-
ment of the existing tools including mobile blood drives and extending the KCBB
capacities. To achieve our goals we had to involve volunteer groups and build long
lasting partnerships with corporates, NGOs and expats communities in the country.
Aims: In this lecture we will describe the challenges we faced, our successes and
our failures with suggestions on how to build National donor recruitment strategies
in your own blood bank.
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1B-02-01
APPROPRIATENESS OF TRANSFUSION SERVICE (PATIENT

APPROPRIATENESS)
I Sadek

Dalhousie University, Halifax, Canada

Appropriate blood transfusion practices ensure patient safety by eliminating the risk
of unnecessary exposure to blood transfusions and its possible side effects. Inappro-
priate transfusions may also contribute to blood shortages and increase costs.
Choosing Wisely Canada is a campaign to help physicians and patients engage in
healthy conversations about potentially unnecessary tests, treatments and proce-
dures, and to help physicians and patients make smart and effective choices to
ensure high-quality care. It started in spring of 2014 and continues to grow in
Canada and internationally.

The Canadian Society for Transfusion Medicine (CSTM) has joined the Choosing
Wisely Canada campaign in October 2014. CSTM was also able to put forward a
total of ten choosing wisely recommendations that promote appropriateness in
Transfusion Medicine. Since transfusion medicine is an integral part of many other
clinical practices, other clinical societies have also put forward recommendations
about appropriate transfusion. The CSTM recommendations include appropriate
transfusion of blood products such as red blood cells, plasma and platelets as well as
manufactured products such Prothrombin Complex Concentrates and Intravenous
Immunoglobulin.

The presentation will focus on appropriate utilization of red blood cells and plasma.
More recent literature suggests that at least 20% of red cell units transfused may be
unnecessary in centres that routinely transfuse multiple red cell units simultaneously
despite that a restrictive red cell transfusion strategy has been proven to be very
effective in multiple randomized studies. We will present local experiences in trans-
fusing one unit of red cell at a time and the benefits of implementing such a
strategy.

In a similar manner, many studies have suggested that up to 45% of plasma transfu-
sions are inappropriate. This presentation will focus on practical methods to promote
a more appropriate plasma transfusion, increase education and enforce plasma trans-
fusion guidelines. We will also explain the role of Prothrombin Complex Concentrate
in warfarin reversal and appropriate plasma utilization.

1B-02-02

PLATELET REFRACTORINESS-CAUSE AND MANAGEMENT
JD Sweeney and C Nixon

Brown University, Providence, Rhode Island, United States of America

Background: Platelet transfusion therapy is an essential aspect of the supportive
care of patients with transient hypoproliferative thrombocytopenia secondary to
marrow disorders or chemotherapy. Platelet transfusion results in an immediate
increment in the platelet count within 10 min which is less but generally sustained
at 16-24 h. Platelet refractoriness is typically associated with a diminished or absent
increment and may have several causes.
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Aim: Describe approaches to the management of severely refractory patients.
Methods: Platelet refractoriness can be classified as immune or non-immune.
Among the immune causes are alloantibodies to ABO, HLA class I or platelet specific
antigens or rarely anti-platelet autoantibodies,. A recently postulated immune mech-
anism does not involve circulating allo or autoantibodies but rather CD8+ T cells
mediated clearance via the perforin granzyme mechanism. The non immune causes
are miscellaneous and involve recipient factors such as spleenomegally, various
antibiotics, veno-occlusive disease, graft-versus-host disease and various infections.
Refractoriness is typically measured using a corrected count increment (CCI) where
the CCI is (Post platelet count -preplatelet count) x body surface area
9 m?) =+ platelet product yield (x10'). A CCI <7,500 (platelet increment per 1 m?
BSA per 10E11 platelets) indicates refractoriness.

Results: Patients exhibiting refractoriness should be examined for ABO incompati-
bility of platelets and screened for the presence of class I anti-HLA antibodies. Some
patients show pan-reactivity, and providing a high grade HLA matched platelet pro-
duct will be required to achieve an acceptable increment. Other patients show more
limited reactivity and choosing a HLA matched product which lacks cognate anti-
gens to which the patient has high titer antibodies can be equally successful. For
example, a patient with a strong anti-A2 might achieve a satisfactory increment
with HLA Class I A2 negative platelets. Some patients may have a strong platelet
specific alloantibody and respond to platelets lacking the cognate antigen but this is
mostly described in case reports. Some patients may have autoantibodies. This is a
difficult diagnosis to make in practice. Use of intravenous immune globulin or
thrombopoietin mimetics may be useful in these patients An alternative approach is
to procure cross match compatible platelets in facilities which have this capability.
Those patients in whom anti-HLA antibodies cannot be demonstrated are not known
to benefit from HLA selected patients. They are typically managed by transfusing a
standard platelet product but may benefit from very fresh platelets (<24 h), but these
are not generally made available. Other approaches to prevent major bleeding events
are to transfuse red cells to maintain a higher hematocrit (>33) or the use of anti-
fibrinolytic therapy. Although theoretically intruiging, neither approach has been
shown to be clinically effective.

Conclusions: Refractory patients should be evaluated primarily for anti-HLA anti-
bodies and managed as above. Other tests are of more limited usefulness. Prophylac-
tic Platelet transfusions should continue to be administered as per routine protocols
but limited in general to a single product and excessive transfusions avoided.

1B-02-03

MASSIVE TRANSFUSION PROTOCOLS (MTP): HOW CAN WE
STANDARDIZE OUR PRACTICE?

M Algora

Cleveland Clinic Abu Dhabi, Abu Dhabi, United Arab Emirates

Massive Transfusion is generally defined as transfusion requirements equaling one
blood volume,-typically 8-10 units of PRBC in the average-sized adult-, over the
course of 12-24 h, or half volume within 3 h. This definition has some shortcom-
ings: we are defining the condition based on its treatment retrospectively. So, cur-
rently we need to recognize this condition as a function of bleeding rate (>150 ml/
min) and standardize the practice for urgent support of those patients with life
threatening hemorrhage.

This life-threatening situation can occur not only in trauma patients, but frequently
related to obstetric hemorrhage, vascular rupture, gastrointestinal bleeding and any
unexpected surgical blood emergency.

Trauma patients normally present with a triad of coagulopathy, acidosis and
hypothermia that need rapid hemostatic resuscitation, while non-trauma patients
(vascular emergencies, GI bleeding, and surgical hemorrhage) need hypovolemic re-
suscitation.

Experience with trauma patients in the battlefield has shown that driven replace-
ment formula (1:1:1) and early transfusion of plasma (and in big amounts) has
beneficial effects in outcome of severely injured patients. Subsequently those pro-
tocols were transferred to management of different situations of life-threating
hemorrhage in civilians (for instance, in cases of aneurysm rupture), in which
patients had not such an extreme injury with tissue thromboplastine highly
involved. Therefore the point of discussion is whether hemotherapy based on dri-
ven formulas, with high consumption of plasma, should be strictly applied or
blood support should be based upon test results. Converse to the theory of restric-
tive use of plasma, some publications suggest that Fresh Frozen Plasma in addition
to providing clotting factors, can have an important role in promoting vascular
stability through regulation of critical junction proteins in vascular endothelium.
So the controversy is still open.
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Opposite to the theoretical ‘beneficial’ effect on subendothelium, the reality is a high
ratio of wastage of units with 1:1:1 formula, which can have important ethical,
financial and inventory impact.

To coordinate the urgent support in massive hemorrhage situations, Transfusion
Medicine Services need to implement a Massive Transfusion Protocol which is a
set of instructions for clinicians, blood bank personnel, and laboratory staff
intended to expedite delivery of needed blood products to patients undergoing life
threatening hemorrhage. Transfusion Services have to lead MTP, defining essential
aspects as:

Identification of patients: rules for patient identification. ..

Specimen: emergency teams should have procedures that ensure collection and
properly identified specimen. ..

Selection of Blood (ABO and Rh): different scenarios according to known/unknown
blood type in current specimen, serological findings, patient ABO history, what if
significant irregular antibodies. . .

Blood issue: defining the unit age, issue multiple units, simplified paper work.. ..
Use of Blood warming devices: methods used for blood warming..

Intraoperative blood recovery: when possible use system for collection and reinfu-
sion of lost blood. ..

Ethical aspects of Massive transfusion: consumption of inventory, disproportionate
use of blood products and hospital resources. . .

Over transfusion can waste inventory and also result in alteration in recipient physi-
ology due to storage blood characteristics caused by anticoagulant-preservative
solution (citrate toxicity), by storage-related metabolic processes (potassium, acido-
sis) or by temperature requirements for blood products storage (hypothermia); and
also over transfusion can cause acute pulmonary failure (overload or distress) and
dilutional coagulopathy.

The implementation of a hospital MTP standardized practice will expedite the deliv-
ery of components, improve communication (intrafacility and with blood supplier)
and provide better outcomes for patients.

1B-02-04
TRANSFUSION IN HEMATOPOIETIC STEM CELL TRANSPLANT

PATIENTS
M Almohammadi
King Abdulaziz Medical City, National Guard, Jeddah, Saudi Arabia

Background: Hematopoietic stem cell transplant is considered a standard therapeu-
tic measure for many hematologic neoplastic and non neoplastic disorders. Transfu-
sion of blood components is to patient undergoing this measure is a challenge.
Firstly because of the increased quantity needed by these patients and secondly due
to the processing needed.

Aim: To give a brief overview on the subject of transfusion in hematopoietic stem
cell transplant patients.

Quality Management/
Haemovigilance/TTI

1C-03-01

BLOOD SUPPLY EMERGENCY & DISASTER PLANNING
M Raouf

Dubai Health Authority, Dubai, United Arab Emirates

Introduction: During any disaster natural or manmade many people often suffer life
threatening injuries that require the need for blood transfusions.

Aim: Blood supply emergency and disaster planning help blood centers, hospital
blood banks, and transfusion services to be prepared for and respond to domestic
disasters and acts of terrorism that affect the blood supply.

Material: Reviewing previous disasters and tragedies; countries have learned many
lessons and have started planning properly for disaster management including train-
ing of concerned staff through emergencies drills to be ready for response.

Results: A ‘disaster’ includes any domestic disaster or act or terrorism that suddenly
requires a much larger amount of blood than usual or temporarily restricts or eliminates
a blood collectors ability to collect, test, process and distribute blood or temporarily
restricts or prevents the local population from donating blood or restricts or prevents the
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use of the available inventory of blood products requiring immediate replacement or re-
supply of the region’s blood inventory from another region or creates a sudden influx of
donors requiring accelerated drawing of blood to meet an emergent need elsewhere. ‘The
two primary lessons learned from the Sept. 11 disaster include the need to control collec-
tions in excess of medical need and the need to ensure that facilities maintain adequate
inventories to prepare for disasters at all times in all locations’.

Conclusion: Disaster management cycle requires blood facilities to plan for pre dis-
aster, disaster, response and post disaster and to have their facilities and staff trained
on that. The Cycle include Mitigation: efforts are focused on making permanent
changes to plant and property in order to reduce the overall exposure to various
known hazards. Preparedness: focuses on areas of risk that can’t be addressed
through mitigation efforts alone. Emergencies are dynamic and complex events, and
careful preparation efforts are needed to reduce the loss of life and property while
sustaining business operations. Response: takes place during an emergency and typi-
cally involves time-sensitive action steps taken by the staff to protect life and prop-
erty and to stabilize the organization (e.g. communication with the staff, evacuation
procedures, response to customers and the media). And Recovery: efforts begin once
the initial response actions have taken place. Efforts focus on restoring critical life-
line systems in order to resume and maintain business operations (e.g. communica-
tions, water, power, sewage).

1C-03-02

No abstract available.

1C-03-03

THE ENBTC (EGYPTIAN NATIONAL BLOOD TRANSFUSION
CENTRE’S) JOURNEY TO AABB ACCREDITATION: STEPS AND
CHALLENGES

A El Sayed

National Blood Transfusion Center, Giza, Egypt

Background: Accreditation is a voluntary method of quality assurance in which
certification of competency is presented by an accredited certification body. While it
is dependent on a set of rigorous protocols and research-based processes, it also
involves evaluating an organization’s effectiveness as a whole. Given the complexity
of the process it was expected by the nbtc that the journey to accreditation would
be long and have many challenges.

Aims: To illustrate the steps to aabb accreditation and the challenges faced.
Methods: The first step of NBTC AABB enrollment occurred in July 2010. It
involved the reception of the self-study kit and tools, used to make gap analysis
and evaluate the quality of the program and make improvements. The second
step of self-assessment started in February 2011, using the self studies tools that
allowed the NBTC to complete a comprehensive internal evaluation of both the
business and service aspects of the NBTC and to submit self assessment docu-
ments. Starting December 2011 the AABB had several inquiries that needed to be
addressed, in response to these inquiries a NBTC-study on HTLV prevalence was
done among 5,000 random samples of NBTC-donors, only three samples were
indeterminate, 4,997 were free for HTLV — a reply was submitted February 2013
and a variance request of standards for the serological testing of HTLV & WNV
(for its low prevalence in NBTC-donors) & HBCAB (NBTC has introduced NAT
testing). On-site assessment occurred, 1-3/9/2014, a team of AABB assessors vis-
ited the NBTC to view the NBTC operations, determined compliance with stan-
dards, and conducted a public information session — findings were reported to
the AABB for final determination of accreditation status. Next was AABB review
and decision, based on the formulation of a plan of correction previously submit-
ted by the NBTC.

Results: Board review acceptance and AABB-accreditation was granted in 1/10/
2014. However the process was nonetheless full of challenges as: the existence of
financial constraints on the initial NBTC level that will need to be further addressed
once the remaining RBTCs are included. At the start of the project it was aspired to
accredit all the 24 RBTCs, regional- blood-transfusion-centres, but logistical difficul-
ties hampered this. There were some variations from AABB specifications related to
the testing algorithm: no testing done for anti HTLV I/LL, anti-HBC, this was substi-
tuted by HBV-DNA. Also no testing for WNV due to the very low prevalence in
Egypt. A lack of any bacterial detection tests regarding platelet components and no
SOP for microbial detection, as it was only performed on quality control samples.
This was addressed by the implementation of bactec FX40 & bacterial cultures as a

backup plan. ISBT-128 questionnaires were also a prerequisite that caused it issues
regarding permission from the ICCBBA, which then approved a list of assigned
codes.

Conclusion: AABB accreditation is a mark of distinction to any blood bank that
works within a quality system. The inevitable challenges to accreditation, however
many, can be overcome through handling obstacles with creativity and determina-
tion, while maintaining compliance and striving for reaccreditation.

1C-03-04
IS IT TIME TO START HEPATITIS E TESTING — DONOR CENTRE

PERSPECTIVE

G Nasrallah', E Al Absi', N Ali', R Ghandour?, S Taleb', L Hedaya', F Ali', M Sami’
and A Husseini’

"Qatar University, Doha, Qatar ?Birzeit University Palestine, Ramallah, Palestinian
Territory

Background: HEV is a small RNA virus from the Hepeviridae family. Usually, HEV
causes an acute self-limiting infection. However, it may cause serious hepatic infec-
tion in immunocompromised patients and pregnant women. Although fecal-oral is
the known route of transmission, recently, transmission through blood transfusion
was also documented. Thus, it remains uncertain whether there is a need for HEV
testing prior transfusion. Since Qatar population consist of more than 80% of expa-
triates, it is important to estimate the seroprevalence and to compare between differ-
ent nationalities residing in Qatar.

Although serological tests are important for estimating HEV disease prevalence,
detecting HEV RNA donor blood by RT-PCR remains the gold standard method that
should be used to prevent HEV transmission by transfusion. That is, due to the nat-
ure of immune response to HEV, the available serological tests fail to detect antibod-
ies to HEV in donor blood during the very early infectious stage.

Aims:

1. To estimate the seroprevalence of anti-HEV antibodies (IgG and IgM) among
healthy blood donors in Qatar.

2. To evaluate performance of five commercially available anti-HEV IgG immunoas-
say kits including ELISA kits from Wantai Biological Pharmacy, China; Diagnostic
Automation, USA; Euroimmun; Germany, and an immunoblot kit Mikrogen Diag-
nostik; Germany.

Methodology: A total of 5,046 blood donor samples were collected from the blood
donation center at Hamad Medical Corporation. Wantai HEV IgG and IgM ELISA kits
were used to estimate seroprevalence, as these are the most common commercial kits
used in the literature for epidemiological studies. All positive IgM specimens were
tested for the presence of HEV RNA by RT-PCR kit (Mikrogen). For kit performance
evaluation, the first 1,034 samples were tested by all of the five aforementioned
immunoassay kits. True positive or negative statuses of the sample are defined based
on any three or more concordant test results out of all five HEV kits used in this
study.

Results: The mean age of the donors was 36.6 & 9.4 years. Only 150 (3.0%) of the
samples belong to females. Out of the 5,042 samples, 1,019 (20.2%) and 35 (0.7%)
were tested positive for IgG and IgM, respectively. Interestingly, none of these IgM

Diagnostic . Diagnostic %

Parameter anta e ation s c o=l RN REUR
Sensitivity (n=182) 9670  99.45 97.80 8791 53.85
Specificity (n=852) 99.41  96.71 9871 9906 98.94
Accuracy(n=1034) 9894  97.20 9855 9710  91.01
R oo sseo 9418 9524 9159
value =
[ 0030 9988 9953 9746 90.94
value

Table 1. Evaluation of performance of five different immunoassay kits.
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positive specimens belong to Qatari donors. The prevalence of anti-HEV IgG among
non-Qataris nearly doubles that of Qataris (22.4% vs 11.4%, P < 0.05). A significant
association was detected between IgG seroprevalence and age group (P < 0. 05).
There was no significant association between gender and HEV seroprevalence (F
18% vs M 20.3%).

All of the 35 IgM positive samples were tested negative by the RT-PCR, suggesting
that there is no correlation between IgM and RT-PCR results. The sensitivity, speci-
ficity, and predictive value results for the five different kits are summarized in
Table 1. All kits demonstrated a similar and excellent overall specificity and accu-
racy ranging from 96.7-99.0%, 91.0-97.1%, respectively. However, for sensitivity,
Diagnostic automation (99.4%), Mikrogen (99.4%), and Wantai (96.7%) demonstrated
superior sensitivity over MP biomedical (87.9%), and Euroimmune (53.8%). Further,
almost all of the kits showed excellent predictive values.

Conclusion: HEV seroprevalence among blood donor is high. Thus, we recommend
adding HEV RT-PCR screening, particularly, in case of blood transfusion to immuno-
compromised patients or pregnant women. We also recommend using Wantai or
Diagnostic automation kits for anti-HEV screening, as they are they are the more
sensitive, less expensive and labor intensive than other Kits.

Blood/Blood Components and
Products

1D-04-01

AUTOMATION IN BLOOD PROCESSING
M El Ekiaby

Shabrawishi Hospital, Giza, Egypt

Background: In the past, transfusion therapy was largely dependent on the use
of whole blood. While whole blood may still be used in certain limited circum-
stances, the main thrust of modern transfusion therapy is to use the specific
component that is clinically indicated. Components are those therapeutic con-
stituents of blood that can be prepared by centrifugation, filtration and freezing
using conventional blood bank methodologies. The blood components prepared
by blood transfusion centers include different forms of packed red blood cells,
plasma and platelet concentrate.

Requirements for preparation of blood components: Choice of the blood bag con-
figuration should match the targeted components to be produced. In addition to
blood bags, balances, cooling centrifuges, plasma extractors, electric sealers and ster-
ile docking machines are required.

Automation in blood processing: In order to reduce the laborious steps and stan-
dardize the quality of blood components several technologies have been developed
to automate blood component preparation. The advantages of these technologies
include reduction of a number of equipment, such as plasma extractors, electric seal-
ers. This leads to reduction of workspace and consequently may increase production
efficiency. It also reduces the work load for the operators since these automates usu-
ally include several steps like breaking of clamps, extraction of the blood compo-
nents as well as sealing of the pilot lines between the blood bags. More over the
automation will reduce the operator inter variability leading to production of more
standardized blood components.

Automates for preparation of components from whole blood: Two types of auto-
mates are commercially available. The first type will depend on automation of sepa-
ration of blood components from whole blood units after centrifugation in classical
blood bank cooling centrifuges. They can usually process both top/top or top/bottom
blood bags for separation of RBCs, platelet rich plasma (PRP), fresh plasma (FP) and
buffy coat (BC). The other type of automate combines both centrifugation and sepa-
ration of blood components from whole blood units, using a special medical device
to which four or six whole blood units will be docked and can consequently produce
four or six units of RBCs, PCs and FP.

Preparing your lab for automated blood processing: In order to efficiently trans-
form your blood component lab to automated blood processing certain measures
should be considered. You may need to know the throughput of such automates and
the number of whole blood units prepared each day to decide on the number of
automates needed. You will also need to have the required space as well as enough
well trained staff that can use these automates. Maintenance programs are of prime
importance to insure that you will not face frequent failures that may lead to reduc-
tion of your production capacity. In case of automate that will need related dispos-
able system you need to make sure that the supply of such devices will be
continuous to avoid work interruption.
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Conclusion: Automation of blood component preparation from whole blood offers
several advantages that include reduction of standard equipment, space, workload to
lab staff as well as more standardized blood components.

1D-04-02

COMPARISON OF WHOLE BLOOD AND APHERESIS
PLATELETS

JD Sweeney and C Nixon

Brown University, Providence, Rhode Island, United States of America

Background: The availability of allogeneic platelets for transfusion to severely
thrombocytopenic patients is an important supportive therapy for patients with
hematologic disorders, patients undergoing chemotherapy, bone marrow transplant
recipients, trauma with massive transfusion and bleeding in association with car-
diac surgery. Allogeneic platelets can be sourced from whole blood donations
(WBD) or using apheresis technology (APH). Platelet concentrates can be manu-
factured from whole blood using the buffy coat or platelet rich plasma method;
typically these are leukoreduced prestorage by filtration. An important considera-
tion is whether to supply the community need for allogeneic platelets with
apheresis platelets, whole blood derived platelets, or both but there has been an
increasing trend towards apheresis platelets” This has largely been driven by the
perception that apheresis platelets are a superior quality product, i.e. have intrin-
sically a higher potency (ability to produce better increments) and better safety
(reduce risk of infectious disease transmission).

Aim: The aim is to compare these two products.

Methods: The frequently cited advantages for APH are as follows: (i) Less Bacterial
Sepsis largely negated by bacterial screening or pathogen reduction; (ii) Fewer donor
exposures which has a logical appeal but minimal clinical impact in practice; (iii)
Better corrected count increments,but in the PLADO study this was minimal and not
associated with a difference in clinical bleeding; (iv) Fewer allergic or non-hemolytic
transfusion reactions — this is controversial and not seen in the TRAP study; (v) Lar-
ger available pool of HLA Typed Donors but crossmatching is an alternative; (vi)
Fewer Donors to Screen for CMV which is negated by leukoreduction; (vii) Less out-
dating but this is a result of the preferential use of APH by technologists and
apheresis outdating increases as relative use of APH increases; (viii) Elimination of
post storage pooling but this is negated by prestorage pooling.

Results: The question of bacterial contamination rates was an important recent dri-
ver towards the use of APH in the U.S. However, with the availability of prestorage
pooling and culture based testing, it is unclear whether this advantage currently
exists, since contaminated products are removed from inventory. Hence, clinical sep-
sis, the only important measure, may be similar and a recent report from the Ameri-
can Red Cross shows similar or less rates of bacterial sepsis between product types.
The associated donor exposure question is viral disease transmission. The argument
is only relevant if the absolute residual transmission risk remains high; residual
transmission rates per unit (USA) for HBV are approximately 1:350,000 and for
HCV/HIV <1:1,000,000: hence, although the relative risk of whole blood pools
remains, the absolute risk is near statistical zero.

The problem of TRALI associated with APH is a major disadvantage, and a report
from the American Red Cross indicted a relative increased risk of 7.8 (CI, 2.5-24.8).
Plasma mismatched hemolysis remains a rare complication of platelet transfusion
and 2/3 of all such cases are associated with APH. APHs by definition come from a
single donor; recent data shows that as many as 20% of such donors have defective
platelet function, probably as a result of recent aspirin or NSAID ingestion which
could compromise hemostatic effectiveness.

Conclusion: If pathogen reduction and use of platelet additive solutions become
common practice, no clinical difference in outcomes would be expected between
WDP and APH.

1D-04-03

PLASMA FRACTIONATION, THE MOROCCAN EXPERIENCE
K Lahjouji

National Blood Center, Rabat, Morocco

To ensure availability in plasma derived drugs (PDD), the National Center for blood
transfusion and haematology of Morocco (CNTSH) signed a Plasma fractionation
agreement of with LFB Bio medicaments. The first agreement was signed in 1999,
renewed in 2006 and then in 2012. The signed contract provides all the terms: from the
preparation of the fresh frozen plasma for fractionation by the CNTSH until the PDD
reception in Morocco. The contract also provides the terms of pharmacovigilance,
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hemovigilance, PDD legal registration, prices and terms of payment. On one hand, the
CNTSH is committed to comply with the qualitative and quantitative aspects of the
fresh frozen plasma, as described on the book of specification. On the other hand, the
LFB Bio-médicaments agrees to manufacture PDD in accordance with the latest version
of the good manufacturing practice and in accordance with the manufacturing pro-
cesses and controls described in the marketing authorization agreement.

The plasma specification book is established with the texts in force, as transfusion
practices and good manufacturing practices for PDD, it sets the specific requirements
for plasma for fractionation and specifies the operational conditions on the origin, col-
lection, freezing, storage and plasma controls. The fresh frozen plasma transport from
Morocco to the France is organized by the LFB using specialized refrigerated trucks.

A control at the reception is performed at the LFB site and based on: Visual criteria,
identification, immunohematological and screening for infectious diseases. In addi-
tion, quality audits are conducted yearly by the LFB auditors for the qualified regio-
nal blood transfusion centers (CRTS). Qualification for new CRTSs is undergone
regularly on the CNTSH request in order to integrate them into the process of plasma
fractionation. After each audit, a report is established by the LFB auditors and
addressed to the CNTSH, an action plan for the correction of non-conformities is
then established and sent to the LFB for follow up.

In 1999, date of signature of the cooperation, only two CRTSs have been qualified
by the LFB, namely CRTS Rabat and Casablanca. In 2011, two additional CRTS were
qualified (Marrakech and Oujda) and in 2014 the CRTS Fez was also qualified. The
amount of plasma produced by the CRTS and sent to the LFB has registered a signif-
icant increase; it rose from 4,000 1 in 1999 to 6,000 1 in 2006, to 12,000 1 in 2009
and to 14,000 1 from 2014. PDD produced by the LFB for the CNTSH are: the human
albumin 20% and 4%, coagulation factor VIII and IX and finally, the intra venous
human immunoglobulin 5 and 10 g. These medicines are sent to Morocco by
airplanes.

After controls PDD are released by the Moroccan authority and distributed by the
CNTSH to hospitals and patients.

ISBT Academy Day

Practical Approach to Donors
and Donation/The Spectrum
of Donors and Donation

2A-01-01

EFFECTIVELY RECRUITING AND RETAINING REGULAR
VOLUNTARY BLOOD DONORS

RH Alabdulrazzak

Club 25 Kuwait, Salwa, Kuwait

Background: Kuwait, like any other country faces great challenges when it comes
to recruiting and retaining volunteer blood donors. The Kuwait Central Blood Bank
has managed over the past 10 years to achieve great success in its path towards
achieving 100% Voluntary non remunerated blood donations particularly in recruit-
ing whole blood donors. However, we were not equally successful when it comes to
apheresis donors and rare blood groups donors, as these donors require special
recruitment strategies to insure their long-term commitment. One of the main rea-
sons for this is the lack of a national donor recruitment program and campaigns
budgeting. Lacking a proper donor recruitment plan and structure has been a main
obstacle in achieving further progresses in our donor recruitment effort.

Aims: To showcase the different tools that can be used in donor recruitment and
retention, how to make the best out of them and how to choose the right tools that
will help donor centers reach their desired goals.

Methods: Utilizing 10 years of donor recruitment data from the Kuwait Central Blood
Bank and Club 25 Kuwait in an attempt to figure out the efficacy of the various strate-
gies that were adopted to recruit various types of donors. We will try to look closely to
understand what motivated blood donors to donate and what worked best.

Results: Over the past 10 years, the Kuwait Central Blood Bank has received around
700,000 blood donors. Various donor recruitment strategies were adopted including
huge national media campaigns, mobile blood drives, traditional media interviews and
advertisements, social media campaigns and partnering with youth volunteer groups.
All of these tools have contributed to the success in recruiting volunteer whole blood
donors and maintenance of adequate blood supplies. For apheresis donors and rare
blood donors less tools were adopted and the success was much less.

Conclusion: Mobilizing the crowds and changing their perception and attitudes
towards blood donation is a difficult mission. Therefore, It is important for donor cen-
ters in order to be efficient in their donor recruitment efforts to keep a close eye and
evaluate their implemented strategies periodically. Strategies that worked 10 years ago
might not be the best strategy for the new generation. Building the right donor recruit-
ment team and adopting the proper strategy requires a deep understanding of the pub-
lic interests. Always remember, convincing people to donate their blood is very similar
to convincing a customer to purchase an item. To sell them your idea you need to use
your marketing skills and tools and not your white coat and needles.

2A-01-02
OVERCOMING BLOOD SUPPLY CHALLENGES IN MULTI-
ETHNIC DONOR AND PATIENT POPULATIONS: EXPERIENCE

FROM MALAYSIA
WS Kam

National Blood Centre, Kuala Lumpur, Malaysia

The blood transfusion service in Malaysia began in the 1950s and has since evolved
into the national transfusion medicine service today, based on voluntary
non-remunerated donations as outlined in the national blood transfusion policy. A
country of over 30 million, Malaysia is made up of heterogeneous multicultural,
multi-ethnic donor and patient populations. The unique complexity of the donor
and patient socio-ethnic demographics further compound the blood supply chal-
lenges faced by the national transfusion medicine service. These challenges become
more pronounced during holidays, which are observed and celebrated differently
among the donor and patient populations.

As a precious resource, the national transfusion medicine service relies on the good
will, altruism and the generosity of the community. A sustainable nationally coordi-
nated blood donation program, coupled with an efficient national blood inventory
management and patient blood management ensure that the blood supply is ade-
quate, accessible and capable of meeting the blood demand. Effort must be made to
continuously promote donor recruitment and retention while actively engaging the
community. These activities can be further enhanced from a better understanding of
the donor psyche and behavior and of the transfusion needs, in the context of the
pluralism and diversity which exist within the population. Fostering a close and
meaningful relationship with blood donors and blood donation organizers as well as
the education and promotion of blood donation serve as the foundation of the
numerous strategies to overcome the blood supply challenges.

2A-01-03
UNDERSTANDING IRON DEPLETION AND OVERLOAD
F O’Brien and M Goldman

Canadian Blood Services, Ottawa, ON, Canada

Blood donor iron status is integral to suitability to donate blood. Normal iron stores
in healthy men are about 1,000 mg, whereas in healthy females only about 300 mg.
A whole blood donation depletes the donor of approximately 225-250 mg of iron.
For females this means that often her iron stores are completely depleted after only
one donation. Dietary absorption of iron can be up to 3.5-4 mg/day when iron
stores are low, less when iron stores are higher. It takes 78-122 days for hemoglobin
to return to 80% of baseline, and longer to recoup iron stores, hence to donate fre-
quently many donors may require iron supplements.

Hemoglobin is routinely measured to determine donor eligibility. However, because
iron stores will be largely depleted before hemoglobin concentrations drop, it is a
late stage indicator of iron deficiency. Serum ferritin is correlated with total body
iron, thus is a convenient marker of iron status. Recent studies have shown that iron
depletion is common among blood donors. Some people, especially young females,
have low iron stores on their first donation. However, low iron stores are correlated
with higher frequency of blood donation in both females and males. In countries
largely reliant on regular donors, up to 60% of donors may be iron deficient. Low
iron stores are associated with a number of adverse outcomes such as fatigue,
decreased physical endurance, and difficulty concentrating and learning. Low iron
may be particularly detrimental among women of child bearing age and young
donors due to the importance of iron in brain development.

Strategies to address low iron stores in blood donors include reducing donation fre-
quency, providing donor education about iron, as well as testing donors for ferritin
levels and notifying them of abnormal results, and/or providing iron supplements.
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Although low iron stores will be usually related to diet and blood donation, it can
also be a sign of other pathology. In certain donor populations it may be advisable
that donors with abnormal results consult their family physician. The threshold
hemoglobin for male donors can be raised. Ideally, deferral for low hemoglobin
should be long enough to recoup body iron stores and iron supplements have been
shown to be beneficial. Different strategies for females and males are physiologically
Jjustified.

Hemochromatosis, a condition of excess iron stores, is usually a genetic disorder,
and is relatively common in certain European populations where up to 0.6% of peo-
ple may be affected. If left untreated iron overload is associated with pathology such
as heart and liver disease, and osteoarthritis. Treatment usually involves phlebotomy
thus donating blood can be beneficial. Donors who have iron overload may be
unaware of their condition, and iron supplements without ferritin testing could be
detrimental.

Many blood services are performing studies and revising policies to better address
iron status and safety of blood donation. Due to country specific factors such as the
nutritional/health status of the population, variable reliance on repeat donation and
operational issues, no one policy will suit all centers.

Practical Approach in
Immunohaematology/
The Spectrum of

Immunohaematology

2A-02-01
RED CELL ALLOANTIBODIES — CLINICAL SIGNIFICANCE OR

NOISE
JL White
UK NEQAS (BTLP), Watford, United Kingdom

Antibodies directed to red cell antigens can cause significant intravascular and
extravascular haemolysis, leading to mortality and morbidity in both transfusion
and antenatal settings. For pre-transfusion testing, clinically significant antibodies
can be defined as those that are capable of causing patient morbidity due to the
accelerated destruction of a significant proportion of transfused red cells. The clini-
cal significance of an antibody in the context of antenatal testing will also depend
on the antibody’s ability to cross the placenta and the stage of development at
which the corresponding antigen is expressed on fetal red cells.

It is possible to predict the likely clinical significance of an antibody according to
its characteristics, (e.g. specificity, thermal range, Ig class and subclass, ability to fix
complement), and those of the corresponding antigen (e.g. density on red cell, pres-
ence on other tissues or in a soluble form). Whilst categorising clinical significance
in this way is useful and forms the basis of most practical guidance, the clinical set-
ting and the patient’s individual immune response are also significant factors. It is
worth remembering that there are many cases where antibodies have not ‘obeyed
the rules’, and also that an antibody that is considered ‘harmless’ in one situation
has the potential to cause harm in another. Haemovigilance schemes are a useful
source of data in this respect.

The aim of antibody screening is to detect only antibodies that are likely to cause
problems in the clinical setting for which the screening is designed, i.e. for pre-
transfusion patient testing, antenatal testing or donor testing. The requirements for
screening will be different as will the definition of a significant antibody in each of
these situations. Detection of ‘insignificant’ antibodies creates unnecessary work
along with potential delay in providing compatible blood for transfusion, or unnec-
essary repeat sampling/interventions in pregnancy. When selecting techniques for
screening there is always a balance between sensitivity and specificity, i.e. the risk
of missing something significant vs that of detecting too much ‘noise’. The method
(IAT, enzyme etc.), technology (tube, gel, solid phase etc.) and antigen profile of the
screening cells selected can influence this balance.

For routine pre-transfusion and antenatal testing, a sensitive and validated indi-
rect antiglobulin test (IAT) should be sufficient to detect most clinically signifi-
cant antibodies, and the use of additional methods, e.g. enzymes, will increase
the risk of detecting antibodies that are in the vast majority of cases not signifi-
cant. It is not possible to design a system where non-significant antibodies are
never detected, and further investigations to determine the specificity (if any) and
thermal range of the antibody must be undertaken to allow decisions to be made
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on whether antigen negative blood is required for transfusion. Pan-reactive
alloantibodies are often clinically significant and directed against a high inci-
dence antigen or against multiple more common antigens, but may sometimes be
shown to be clinically insignificant, e.g. complement related antibodies, in which
case it is important that all clinically significant antibody specificities are
excluded.

2A-02-02
INTRODUCING GENOTYPING INTO ROUTINE PRACTICE
JR Storry

Clinical Immunology & Transfusion Medicine, Lund, Sweden

The past decade has seen the introduction and implementation of PCR kits and
more sophisticated platforms for blood group determination by molecular genotyp-
ing into many laboratories across the world. The technology is robust and the
error rate low. There are many different applications but they divide primarily into
three categories; (i) testing of samples from individual patients with the purpose of
providing a more specific personalized care; (ii) testing samples from blood donors
in order to provide a greater inventory of broadly phenotyped blood to meet the
needs of patients with antibodies; (iii) determination of fetal RhD type from cell.-
free DNA from maternal plasma. The third category remains restricted to more
specialized laboratories but is becoming more mainstream as health services realize
the cost-savings benefit of only administering prophylactic anti-D to those women
who need it.

There are challenges to introducing genotyping. At the top of the list is educa-
tion: many laboratories have introduced genotyping with personnel who have no
or limited training in molecular techniques but a deep understanding of blood
group antigens. This picture has changed in the past decade and today’s clinical
laboratory scientists are very knowledgeable about modern techniques but possi-
bly have a more superficial understanding of blood group antigen complexity.
We need to find a balance so that today’s clinical scientists know how to inter-
pret the molecular data. How should genotyping results be incorporated into cur-
rent laboratory information systems, and thus made remunerable? This remains a
challenge as long as genotyping is not considered to be phenotyping but I con-
sider this testing to ‘molecular phenotyping’, while well-aware that very occasion-
ally, the results might not reflect blood group antigen expression at the cell
surface.

As with any laboratory technique, there need to be quality assurance programs in
place. In the early years, this was achieved by a collegial exchange of DNA samples
between laboratories, spearheaded by the ISBT in Europe and the CBGG in North
America, but now the various quality assurance agencies have developed programs
that permit all laboratories to fulfil external quality assurance requirements.

The advantages to such testing platforms are many but if one focusses on patient
care alone, the benefits are clear. We can more rapidly identify suitable donors for
patients requiring better matched blood; we can obtain phenotypes on transfusion-
dependent patients and we can type foetuses to prevent maternal alloimunisation to
RhD. Finally, the possibility to identify rare donors by molecular techniques has
helped to provide blood in a more timely manner to patients in need. Mass genotyp-
ing has in some centres meant that red cell units that otherwise would have been
frozen, with all the expense associated with freezing and then subsequent thawing,
are now available as fresh liquid units. This has greater implications in patient care,
from providing a better product to reducing hospital stay for patients that would
otherwise have to wait for a blood transfusion.

2A-02-03

SOLVING DIFFICULT CASES IN AUTOIMMUNE HAEMOLYTIC
ANAEMIA

L Castilho

University of Campinas, Campinas, Brazil

Autoimmune haemolytic anaemia (AIHA) is caused by the production of ‘warm-' or
‘cold-’ reactive antibodies directed against antigens on the patient’s red blood cells
(RBCs). Autoantibody production can be triggered by disease, viral infection, or
drugs; from breakdown in immune system tolerance to self-antigens; or from expo-
sure to foreign antigens that induce antibodies that cross-react with self-RBC anti-
gens. Autoantibody specificity is not always obvious because patient’s antigen
expression can be depressed when autoantibody is present. AIHA can be classified in
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different types including warm AIHA (WAIHA), cold hemagglutinin disease (CHAD),
mixed-type AIHA, paroxysmal cold hemoglobinuria (PCH) and drug-induced IHA.
Warm AIHA (WAIHA), is the most common type of AHAI characterized by warm
autoantibodies primarily IgG (rarely IgM or IgA) reacting best at 37°C. Most are
directed against the Rh protein, and over 90% of cases have a positive DAT. The
patient’s plasma contains autoantibodies that appears as a panagglutinin and the
biggest concern is that they mask the presence of alloantibodies. It is important to
rule out, or identify, alloantibodies in the plasma/serum and identification of the
autoantibody specificity is rarely useful. RBC components should be ABO and RhD
compatible and lack antigens corresponding to any clinically relevant alloantibody
(ies). The serologic work required to detect and identify underlying alloantibodies
may include multiple autologous adsorptions and elutions and once a patient is
transfused, alloantibody identification becomes more difficult, requiring allogeneic
adsorptions. Transfusing the least incompatible blood is rarely of value and one
common strategy is to provide extended phenotype matched blood but this approach
is only applicable when the patient does not have a strongly positive DAT or has
not been transfused. Molecular testing is being used as a valuable method to predict
the extended red cell antigen profile in order to select antigen-negative RBCs for
adsorption of autoantibodies when searching for underlying alloantibodies. Matching
the genotype of donor and patient can also replace allo- and auto-adsorptions by
providing the most highly matched blood to the patients with AIHA without heavy,
costly, lengthy, and sample consuming adsorption procedures. However, adsorption
methods may still be needed when the patient’s genotype does not allow antigen-
matched units selection. Considering that patients with AIHA become alloimmunized
much more commonly than other patients, it is very important that efficient proce-
dures for detecting underlying alloantibodies, although labor-intensive, must be used
in pre-transfusion testing. Evidence of immune haemolysis, transfusion history and
pregnancy, diagnosis and medications are important information’s to direct the deci-
sion-making pathway for determining what further studies are necessary and how
quickly they must be performed. A systematic approach is required to solve difficult
cases of warm, cold and drug-induced autoantibodies and to optimize the process in
order to provide appropriate transfusion support for patients with AIHA.

Practical Approach to
Organisation and Quality/The
Spectrum of Organisation
and Quality

2B-03-01
MANAGING HAEMOVIGILANCE AT HOSPITAL AND

NATIONAL LEVEL
S Hindawi
KAUH, Jeddah, Saudi Arabia

Background: The Haemovigilance system is an adverse event monitoring system
established at the beginning of the last decade (1990s) in Europe. It then became a
crucial part in quality system of blood transfusion in developed countries. However,
there have been difficulties in taking farther steps in the direction of Haemovigi-
lance in developing countries up until now due to a number of challenges.
Haemovigilance is a safety concept refers to the use of a measurement system to
record unwanted outcomes of transfusion chain. It involves a continuous surveil-
lance of all the procedures in the transfusion chain from the blood donor to the
recipient of the blood components, in order to improve the safety of both.

Aim: The intention is to collect and evaluate information on unexpected or undesir-
able events. The aim is to prevent the risk and/or to reduce the severity of such events.
Method: In each country a clear plan and proposal should be submitted to an offi-
cial local body responsible of transfusion services in the country to get approval and
support. The proposal should include aim and objective of having such system, a
written policy and standard to be followed, working group or committee to be
responsible for the process of implementation, funds to cover system requirement
and the running cost of the system. The decision must be taken to apply the
haemovigilance system as voluntary or mandatory process according to the need of
the country. At national level, the ministry of health (MOH) or equivalent body
should ensure that bidirectional traceability is maintained from donor to patient and

vice versa. In addition they should ensure that mechanisms are in place for data
collection, monitoring, analysis, reporting, evaluation and assessment.

The haemovigilance system should be set up in each facility where blood donation
and transfusion are performed. It is critical that activities in haemovigilance are
coordinated; hence the system needs effective leadership and governance. Effective
haemovigilance system relies upon reporting of adverse events, and analysis of what
went wrong and why (root cause analysis). It is therefore essential that a haemovigi-
lance system operates in a non-punitive environment and that reporting should be
confidential and anonymous. Actions should be taken to identify weaknesses and
deficiencies though corrective and preventive actions (CAPA). This system will pro-
vide hospital with evidence-based knowledge for improvement of safety and quality
of blood transfusion services in the hospital.

Summary: Haemovigilance should be part of quality management systems of blood
centres and health care institutions; and should result in improved policies, proce-
dures and practices in the blood transfusion chain. Training, education and increase
awareness among workers in blood transfusion facilities will facilitate the develop-
ment and establishment of the haemovigilance system in all developing countries.

2B-03-02

WHAT DOES YOUR DATA TELL YOU? HOW TRANSFUSION
CHAIN DATA CAN SUPPORT MANAGERIAL DECISION
MAKING

MP Janssen
UMC, Utrecht, The Netherlands

In recent years there has been an increasing focus on the collection and utiliza-
tion of data. Expanding digitization of information combined with the prolifera-
tion of multi-channel processes and transactions has resulted in a data deluge.
As a consequence, big data has been promoted as being a holy grail, the answer
to many of our problems. Despite the fact that there are numerous examples
where data do provide valuable insights, in the end data can only contribute
those problems for which the right information is captured within the data. Con-
ceptually, the only way in which data can be used to create value is by: (i) pro-
viding new insights through revealing or highlighting existing patterns or
associations; (ii) creating a reference for interpretation of new (or alternative)
data; (iii) providing insight in the variability of measured parameters; (iv) identi-
fying clusters with similar characteristics.

Data is essential for quality monitoring and systematic process improvement. Any
quality control or process improvement effort therefore starts with the collection of
data about the (current) status of a process. Many methods and standards for inter-
preting data and process improvement have been developed and applied in the past.
Nonetheless, the increasing digitization of our society and the associated capabilities
for expanding data collection now opens up completely new opportunities for both
data collection and interpretation. The backside of such opportunities is that there
are various pitfalls to be noted when trying to analyse these data. In literature such
pitfalls are commonly divided in three categories: (i) Biases occurring in the data
collected; (ii) Errors in the methodology applied; (iii) Faulty interpretation of results.
The first item refers to systematic errors in the data. For instance, if the data only
cover a particular part of a study population, any conclusions drawn from the data
might not be applicable to the whole population. Errors in methodology might refer
to the application of a statistical method for which the underlying assumptions are
not valid. Related to the interpretation of results, the most common error is confus-
ing correlation with causation, but interpreting a statistical assessment in itself may
even be challenge for non-experts.

Adequate collection and analysis of data may provide a solid handle for manage-
ment. It may not only highlight the significance of a problem, but in addition may
allow quantification of the size of improvements achievable and provide guidance
as to how potential improvements are best achieved. A number of examples from
within the blood supply (predicting donor population demographics, interpreting
infections in donor centres and predicting future red blood cell demand) will be pro-
vided with a discussion on how these contribute to management decision making.
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2B-03-03

AIMING FOR QUALITY AND ACCREDITATION IN THE
HOSPITAL BLOOD BANK

P Flanagan

New Zealand Blood Service, Auckland, New Zealand

The primary goal of a hospital blood bank will be to ensure the supply of accurate
test results and appropriate blood products for patients at the right time and place.
Implementation of a quality system will help assure these outcomes and accredita-
tion of the laboratory will provide external evidence that effective systems are in
place.

Haemovigilance systems continue to demonstrate the capacity for error in the trans-
fusion chain. This chain starts with the decision to transfuse a patient and ends with
the completion of the transfusion and assessment of its benefit. The hospital blood
bank plays a critical role in the process not only as a provider of laboratory services
but also as the natural focus for evaluation of the complete transfusion chain.

There are a number of different types of quality systems that can be applied in the
hospital blood bank setting. These can either be based on medical laboratory systems
(ISO 15189) or on principles of Good Manufacturing Practice (GMP). Different coun-
tries apply different requirements. For example in the European Union hospital
Blood Banks should comply with Good Practice guidelines based on the principles of
GMP whereas in Australasia medical laboratory accreditation based on ISO 15189 is
the norm.

Guidelines and Standards on transfusion laboratory practice are produced by a num-
ber of organisations. Examples include the British Committee for Standards in Hae-
matology (http://www.bcshguidelines.com/), AABB Standards and the Australian and
New Zealand Society of Blood Transfusion (http://anzsbt.org.au/publications/in-
dex.cfm). These identify the basic technical requirements that must be in place. They
should cover the pre-analytic (specimen acceptance requirements, analytic (reagents
and test procedures) and post analytic (reporting) components of blood bank work.
The technical requirements identify what must be achieved and the quality system
requirements identify the processes that will need to be in place to ensure that this
occurs.

Increasingly hospitals can also be accredited and this process can involve assessment
of criteria relevant to transfusion practice. This type of process tends to focus on
transfusion practice in clinical areas of the hospital. Hospital accreditation systems
aim to demonstrate that health care organizations to accurately assess their level of
performance in relation to established standards and to implement ways to continu-
ously improve. Areas of focus might involve review of patient identification systems
and sample labelling error rates and evidence of active review of the appropriateness
of transfusion.

Health care activities are all prone to the risks associated with human error. Quality
systems can assist in reducing the impact arising from such events and assist organisa-
tions to improve their practices over time. Information on the types and frequency of
error can help identify priorities for practice improvement and assist in appropriate
allocation of resources. An effective quality system should assure that expected out-
comes are achieved and that, in the context of the hospital blood bank, improve the
likelihood that transfusion is provided safely to those patients who will benefit from it.

Practical Approach to
Transfusion Therapy/The
Spectrum of Transfusion
Therapy

2B-04-01

MANAGING THE PATIENT WITH HEMOGLOBINOPATHY AND
MULTIPLE RED CELL ANTIBODIES

A Matteocci

A. 0. S. Camillo — Forlanini, Rome, Italy

The main supportive treatment for hemoglobinopathies is repetitive red blood cell
(RBC) transfusions but this may lead to development of RBC alloimmunization
which represents a critical and clinically relevant barrier. This complication is
especially common among sickle cell anaemia (SSA) patients and it depends on
multiple clinical and biological factors such as sex, number of transfusions and
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age at which therapy begins. Recent studies suggest that an increased risk may
also be related to the chronic inflammatory status and polymorphisms of the HLA
II class and CD81 genes. Furthermore, one of the greatest risk factors for alloim-
munization is the antigen disparity between donor and recipient. This is prevalent
with European donors and African recipients because of different blood group phe-
notypes. Various authors have reported that from 5.2% to 30% of thalassaemia
patients and from 18% to as much as 47% of SSA patients to be affected. These
are markedly higher rates than in other multiply transfused populations, but there
are much lower rates in countries where there is a greater racial homogeneity.
Over 2/3 of all alloantibodies have specificities against Rh and Kell blood group
systems. RBC alloimmunization can cause delayed haemolytic transfusion reactions
(DHTR) with different risks of morbidity and mortality in SSA patients. These
patients can also develop hyperhemolysis syndrome (HS) which is characterized by
the destruction of both the donor’s and the recipient’s RBCs. The presence of single
or multiple allo and autoantibodies increases the complexity of the serologic
work-up to find compatible products and demands highly skilled investigation by
different panels, elutions, adsorptions, etc, and this delays transfusion therapy. In
addition, RBC alloantibody evanescence, e.g. anti-Jk?, and the lack of serologic
identification, carries a risk of severe and life-threatening hemolytic transfusion
reactions after the re-exposure to the immunizing antigen. There is no universal
agreement on the most appropriate method for selecting RBC units for chronically
transfused patients with hemoglobin disorders. In addition to ABO and RhD match-
ing, some institutions have called as a prevention measure, for C, c, E, e, and K
antigens matching procedures which have demonstrated significant reduction in
RBC alloimmunization. Despite Rh matching, Rh antibodies may occur in patients
whose RBCs express variant antigens undetected through routine serologic exami-
nation. Furthermore, prophylactic matching should be extended to include other
blood group systems such as MNS, Duffy and Kidd as well and RBC genotyping
may improve a precise matching of RH alleles and be a valuable support in the
event of multiple RBC antibodies. This must be carried out using high-throughput
platforms with large-scale genotyping based on DNA analysis targeting single
nucleotide polymorphisms (SNP) associated with non-ABO blood group antigens.
The greater the level of matching, the closer one comes to the ‘perfect match’
which is an innovative strategy adopted to ensure the effectiveness and safety of
transfusion therapy at an affordable cost. Therefore, the molecular non-ABO
extended matching may actually help in the management and mitigation of clini-
cal risks associated with RBC alloimmunization which still remains a major chal-
lenge to chronic transfusion therapy in patients with hemoglobinopathies.

2B-04-02

No abstract available.

2B-04-03
ALLOANTIGENS ON NEUTROPHILS AND PLATELETS IN
MULTI-ETHNIC POPULATIONS

S Santoso'*?

! Justus Liebig University Giessen, Giessen, Germany “Institute for Clinical
Immunology and Transfusion Medicine, Justus Liebig University, Giessen, Germany
3Guangzhou Blood Center, Guangzhou, China

Neutrophils and platelets express membrane glycoproteins (GPs) on the cell surface.
In humans, some of these GPs have been found to be encoded by two or more allelic
isoforms that differ by single nucleotide polymorphisms (SNPs). This nucleotide
exchanges result in amino acid substitutions leading to the formation new alloanti-
gen determinants which can be recognized by our immune system.

Immunization against human neutrophil antigen (HPA) and human platelet antigen
(HPA) can lead to the production of neutrophil and platelet alloantibodies responsi-
ble for the pathomechanism alloimmune mediated neutropenia, TRALI (transfusion
related acute lung injury) and alloimmune thrombocytopenia (platelet transfusion
refractoriness, neonatal alloimmune thrombocytopenia), respectively.

In the last two decades, genotyping analyses have been conducted to determine the risk
of alloimmunization against HPAs and HNAs. The frequencies of some HPAs and HNAs
differ among different populations suggesting different clinical impacts. Indeed, recent
studies showed difference clinical relevance of alloantibody specificities among Cau-
casian and Asian populations. The identification of platelet and neutrophil alloanti-
bodies is mandatory for the accurate diagnosis and treatments of immune mediated
neutropenia thrombocytopenia. Several methods for the detection of platelet and
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neutrophil antibody detection are available. All these techniques, however, have some
limitations which need urgently to be improved in the near future.

Several studies in the past indicated that the amount of platelet and neutrophil
alloantibodies did not always correlate with the clinical pictures; a phenomenon
which complicates the clinicians to define good treatment strategy. Recently, several
evidences indicated that the nature of alloantibodies (e.g. glycosylation) and
alloantigens (e.g. heterogeneity of alloantigenic determinants, their expression on
other blood cells and endothelial cells) play also important roles on the pathomecha-
nism of alloimmune mediated disorders.

In this lecture, the clinical important of different HNAs and HPAs among different
populations will be underlined. In this context, the current problems and challenge
of antigen and antibody detection will be discussed. Scientific results gained from
recent in vitro as well as from in vivo studies will be presented to illustrate the
possible translation from bench-to-bedside in the future.

Practical Approach to TTID/
The Spectrum of TTID

2C-05-01

THE LATEST IN HEPATITIS B AND C
M Satake

Japanese Red Cross, Tokyo, Japan

The risk of transfusion-transmitted (TT) HBV infection largely derives from two
sources of infectious blood in terms of the infection status of blood donors; namely,
those within the window period (WP) and those with occult HBV infection (OBI).
Because of the long doubling time of HBV in peripheral blood, only NAT with very
high sensitivity can effectively detect WP-derived blood. However, a theoretical
residual risk remains even with the implementation of individual donation (ID) NAT.
OBI-derived blood often has a very low viral load that ID NAT cannot detect. How-
ever, detection can be achieved with seroreactivity to HBcAg, although a consider-
able proportion of non-infectious blood would also be disqualified with screening
for HBcAb. The adequacy of implementing HBcAb screening into the blood program
thus invariably depends on the security of the blood supply in the area in question.
Increasing sensitivity to HBV has resulted in the emergence of a clear relationship
between component infectivity and total viral load infused, leading to the expecta-
tion that future occurrences of TT-HBV will be confined to the transfusion of fresh
frozen plasma or platelet concentrate with a large plasma volume.

The marked advances in NAT technology, which theoretically offer a broader cover-
age over HBsAg screening, are leading to questions of whether HBsAg screening will
be continued. Before ending HBsAg screening, we need to be certain that HBsAg-
positive, NAT-negative blood is noninfectious. The Japanese Red Cross Blood Center
has detected several such blood donations every year. However, after excluding
non-specific HBsAg reactions, blood with HBsAg-only-positive reactions are invari-
ably HBcAb-positive. We currently have no reason to resist cancelling HBsAg
screening, but continued care is warranted for this issue.

With the decreasing trend in the frequency of TT-HBV, there may be an increasing
tendency for HBV reactivation to be misdiagnosed as TT-HBV. HBV reactivation
occurs in patients with past HBV infection who are receiving immunosuppressive
molecularly targeted regimens, and is usually fatal in the absence of very early
treatment. Because such patients often receive blood transfusion during the course
of treatment, the possibility exists that hepatitis B in such patients may be diagnosed
as TT-HBV.

Screening for HCV using serology (HCVAb) and mini-pool NAT has become estab-
lished as a standard HCV screening strategy. Because the doubling time of HCV is
very short, even mini-pool NAT can efficiently detect WP-derived blood. In fact,
cases of TT-HCV have been uncommon since the introduction of this strategy. A
decreasing trend is also being seen in the number of NAT-only positive donation or
new infections in Japan. Interestingly such new infections have been detected over a
wide range of donor ages in women as well as men. No decreasing trend is being
seen in the number of suspected TT-HCV cases reported from physicians in Japan.
Almost all could be excluded from the possibility of TT-infection based on detailed
analyses of patient pre- and post-transfusion samples and repository samples from
donors, raising the high likelihood of nosocomial HCV infection.

2C-05-02

GLOBAL CHALLENGES OF MANAGING MALARIA RISK

K Owusu-Ofori', 0 0'Shirley’and I Bates®

"Kwame Nkrumah University of Science and Technology, Kumasi, Ghana *Komfo
Anokye Teaching Hospital, Kumasi, Ghana >Liverpool School of Tropical Medicine,
Liverpool, United Kingdom

Malaria is a protozoan disease that is transmitted by the Anopheles mosquito. It can
however be transmitted by blood transfusion if the blood donor is parasitaemic. Of
the five species of Plasmodium that causes malaria, P. falciparum causes the most
severe form of malaria. Nearly half of the world’s population is at risk of Malaria.
Mortality due to malaria has reduced by 48% from 839,000 deaths in 2000 to 38
deaths in 2015.

Two main approaches used to control malaria are vector control and antimalarial
drug use. The vector control aims to reduce transmission of parasites from humans
to mosquitoes and back to humans and the interventions include indoor residual
spraying (IRS) and insecticide treated nets (ITNs). Antimalarial drug use involves
both suppression of blood stage infection in humans (chemoprevention) and prompt
diagnosis and treatment (case management).

Despite these interventions malaria morbidity and mortality remains high. Some of
the challenges have evolved from the interventions while others may be inherent
with parasite. The complex life cycle of the plasmodium parasite and the different
stages it undergoes both in the mosquito and human requires a multifaceted
approach to reduce or eliminate the burden of malaria. For example the search for a
malaria vaccine has proved elusive. A vaccine for malaria has always been consid-
ered as a cost-effective tool in the midst of increasing spread of resistance strains of
plasmodium falciparum and spread of strains of Anopheles gambiae that are resistant
to pyrethroids. However till date, no effective malaria vaccine has been produced.
The most advanced vaccine RTS, S did not achieve the expected efficacy during the
phase III trials and it is unclear how this vaccine will be deployed for use.

Lessons learned over years show that we cannot be complacent and rely on a small
number of tools or interventions such as ITNs, IRS and Artemisinin Combination
Therapy (ACT) for malaria treatment. In addition, there is the need to identify gaps
and harmonise institutions with a common goal of eliminating the risk of malaria.
Parasitaemia in blood donors is a gap that needs critical evaluation. There are no
evidence-based policies to guide how healthy donors in malaria endemic regions
should be handled. Depending on the region, up to 50% of blood donors are para-
sitaemic. The presence of parasitaemia in blood donors represents a risk for the
transmission of malaria by transfusion as well as serving as a reservoir for environ-
mental transmission. The method for the detection of parasitaemia in donors repre-
sents a challenge since the highly sensitive PCR is not widely available as a
screening tool. One potential intervention to reduce transmission of malaria by
transfusion is the use of pathogen inactivation systems, which does not require prior
use of screening test. There is the need for institutions such as National Blood Ser-
vices and Malaria Control programmes to collaborate and establish joint interven-
tions that reduce the malaria risk. Such collaborations between all stake holders
including academia, policy makers, funders, governments and international organi-
sations may help in overcoming some challenges in managing malaria risks.

2C-05-03

APPROACHES FOR THE ASSESSMENT OF NOVEL PATHOGENS
S Stramer

American Red Cross, Gaithersburg, Maryland, United States of America

Background: Blood safety has relied on many tools to determine the appropriate
measures to prevent or limit disease transmission. The primary approach has been
vigilance and careful surveillance followed by assessments of risk and preparedness
in the event that an assessment determines that an invention is needed. Efficacy of
the intervention, once implemented, is necessary to determine if modifications of the
intervention are required.

Aims: The strategy or algorithm mentioned above has been repeated numerous
times during history and applies to agents that are emerging, re-emerging, or
increasing in geographic distribution, increasing in pathogenicity or those agents
associated with increased patient susceptibility. We will examine multiple methods
and review how these have been used to ensure blood safety.

Methods: Vigilance is required for monitoring known infectious disease agents in
the event that policy changes result in the alteration of the efficacy of currently
employed interventions. This also applies if changes occur to the agents themselves
or the characteristics of the donor or recipient population. Testing donated blood for
markers of infectious disease has played a major role in establishing and maintain-
ing blood safety. However, testing methods are not always immediately available
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and in the future more proactive approaches may turn out to have a greater spec-
trum of success or cost-benefit (e.g., pathogen inactivation in that such an approach
is not agent specific). However, limitations with these strategies may exist, such as
not being readily available or economically feasible. Results: New challenges that
have faced the international blood community within the past several years include:
coronaviruses, Ebola virus, hepatitis E virus, dengue viruses, chikungunya virus and
most recently Zika virus. While the general approach to each has been similar; that
is, assessing and evaluating the need for an intervention, followed by evaluating
those interventions that may be available, and implementing as necessary, major dif-
ferences in approaches have occurred. The appropriate mix of interventions resulting
in an algorithm to ensure safety depends on local epidemiology, infrastructure and
economic considerations. Strategies to ensure the safety of blood components have
varied from: stopping collections when geographically feasible and importing blood;
relying on donor symptoms by questioning or physical examination to identify risk;
travel deferrals or other risk-based deferrals; product quarantine while awaiting
donor call-back to clear the components for release; and testing and pathogen
inactivation.

Summary/Conclusions: Blood systems worldwide must be ready to adapt to the
emergence of new agents or changes in existing agents or changes in their popula-
tion’s epidemiology. Blood systems must be able to respond to the availability of
new diagnostic technologies, have access to new methods to inactivate blood com-
ponents, and respond to rapid shifts in economic conditions and public expectations
to accommodate the ever-changing landscape of infectious disease and blood safety.

Practical Approach in Clinical
Transfusion/The Spectrum of
Clinical Transfusion

2C-06-01

MANAGING BLEEDING EMERGENCIES

S Allard

Consultant Haematologist, Barts Health NHS Trust & NHS Blood and Transplant,
London, United Kingdom

Whilst there is much focus on practice recommendations for bleeding in trauma
patients, the management of bleeding in other clinical settings (e.g. gastrointestinal,
obstetrical or surgical) also needs specific attention. Management of major haemor-
rhage in any setting requires a multidisciplinary approach with good communication.
The coagulopathy of bleeding is related to loss of blood, consumption of coagulation
factors, activation of fibrinolysis and haemodilution by resuscitation fluids.
Hypothermia, acidosis and hypocalcaemia will further worsen coagulation. It is
important to monitor haemostatic changes to guide use of blood components after
initial resuscitation until bleeding ceases.

The Clinical Randomization of Antifibrinolytics in Significant Haemorrhage
(CRASH-2) study, a randomized controlled trial (RCT) of tranexamic (TA) vs placebo
in trauma showed that death in the first 4 weeks was reduced by 9% with TA which
was also shown to be safe with no increase of thrombotic events. The benefit was
greatest the earlier that TA was given after injury with possibility of harm if given
>3 h after injury.

Preliminary data has shown that TA may reduce blood loss in PPH but the quality
of evidence is poor. The WOMAN (World Maternal AntifibriNolytic) study, a double
blind randomized study of TA vs plebo re_cruiting = 20,000_w0men is due to report
in 2016.

Fresh Frozen Plasma (FFP) has been the component of choice to manage coagulopa-
thy of bleeding, but there is little high quality data to inform optimal replacement
of coagulation factors. The recent PROPPR (Pragmatic, Randomized Optimal Platelet
and Plasma Ratios) randomized clinical trial in trauma patients with massive blood
loss reported that there was no difference in overall survival between early adminis-
tration of plasma, platelets and red blood cells in a 1:1:1 ratio compared to 1:1:2.
However in additional analyses, more patients in the 1:1:1 group were reported to
achieve ‘anatomic’ haemostasis and fewer may have experienced death due to
exsanguination by 24 h. The relative contribution of platelets or plasma to the
resuscitation outcomes could not be defined in this study.

FFP should be given in the initial resuscitation process in at least a 1:2 unit ratio
with red cells. However, in traumatic bleeding, consideration should be given to
transfuse plasma: red blood cells initially in a 1:1 ratio. Further transfusion adminis-
tration should be guided by results of conventional laboratory-based (PT, APTT,
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fibrinogen) or near-patient tests (e.g. TEG/ROTEM), if part of a clinical trial, to eval-
uate their utility. Fibrinogen supplementation should be given if fibrinogen levels
are <1.5 g/l. In major obstetric haemorrhage, consideration given to the early use of
fibrinogen supplementation when fibrinogen levels are <2.0 g/l and there is on-
going bleeding. Platelet transfusion should be given as one adult therapeutic dose
(one apheresis pack or four pooled units) when the platelet count falls below
50 x 10°/L.

There is a need to conduct high quality research to guide optimum blood and com-
ponent usage in many patient groups in addition to trauma such as post-partum, GI
or vascular bleeding, including studies on cost effectiveness.

2C-06-02

No abstract available.

2C-06-03
INVESTIGATION AND MANAGEMENT OF NON INFECTIOUS

ADVERSE TRANSFUSION REACTIONS
G Clarke

Canadian Blood Services, Edmonton, Canada

Appropriate management of non infectious adverse transfusion reactions begins with
recognition that a change in clinical status during or following a transfusion may
represent an adverse event. Appropriate monitoring of patients during transfusion
and explicit training of staff to recognize the signs and symptoms of adverse trans-
fusion reactions is the key to diagnosis and to management. As some reactions may
occur in the hours following transfusion, patient education and instruction on
reporting relevant symptoms is also important. The typical symptoms that herald the
onset of a transfusion related adverse event include: fever, rash, shock and respira-
tory distress. Hemoglobinuria may also be a presenting feature. Early signs or symp-
toms may reflect more than one type of reaction.

All transfusionists must be aware of the steps in acute management of a suspected
adverse transfusion reaction. For those events that occur while the transfusion is
ongoing, stopping the infusion and maintaining intravenous access is the important
first step. Rapid evaluation of the patient’s vital signs, a bedside check of the unit
and patient identification, as well as assessment of the appearance of the blood com-
ponent, are the next steps. Supportive care based on the patient’s signs and symp-
toms must follow while additional laboratory and clinical investigations are
initiated. In most cases of transfusion related adverse events a ‘post transfusion’
blood sample should be evaluated for the possibility of serological incompatibility.
In addition most moderate and severe reactions would be investigated with a blood
count, renal and liver function tests and assessment of urine for hemoglobin. Other
specific investigations depend on the presenting features and initial serologic
findings.

Based on the clinical, laboratory and or imaging studies, most transfusion related
adverse events can be classified into one of the categories of acute transfusion reac-
tions. These include acute hemolytic transfusion reactions, febrile non hemolytic,
allergic, anaphylactoid, septic, circulatory overload, hypotension, and transfusion
related acute lung injury. Transfusion associated graft-versus-host disease and post
transfusion purpura can be considered in some circumstances and delayed hemolytic
transfusion reactions may be seen in the days to week following a transfusion.

This diagnostic classification is important in optimizing acute management and may
also contribute to decisions about component selection for subsequent transfusion.
Reporting of adverse transfusion events is also an important part of management.
Reporting to the hospital blood bank assists with diagnosis and decisions regarding
future blood component therapy. The hospital transfusion committee may monitor
transfusion reaction rates and trends as a quality indicator that can be used to
change practices. The blood supplier must be notified of all reactions which may be
attributable to a particular donor or donor unit, especially if recall or quarantine of
associated blood components may be necessary. Regional or national hemovigilance
programs may require notification and can contribute to changes in standard prac-
tices to address common or serious adverse transfusion events and in early recogni-
tion of uncommon complications.
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2D-07-01

AUTOMATION IN BLOOD PROCESSING
M El Ekiaby

Shabrawishi Hospital, Giza, Egypt

Background: In the past, transfusion therapy was largely dependent on the use of
whole blood. While whole blood may still be used in certain limited circumstances,
the main thrust of modern transfusion therapy is to use the specific component that
is clinically indicated. Components are those therapeutic constituents of blood that
can be prepared by centrifugation, filtration and freezing using conventional blood
bank methodologies. The blood components prepared by blood transfusion centers
include different forms of packed red blood cells, plasma and platelet concentrate.
Requirements for preparation of blood components: Choice of the blood bag con-
figuration should match the targeted components to be produced. In addition to
blood bags, balances, cooling centrifuges, plasma extractors, electric sealers and ster-
ile docking machines are required.

Automation in blood processing: In order to reduce the laborious steps and standard-
ize the quality of blood components several technologies have been developed to auto-
mate blood component preparation. The advantages of these technologies include
reduction of a number of equipment, such as plasma extractors, electric sealers. This
leads to reduction of workspace and consequently may increase production efficiency. It
also reduces the work load for the operators since these automates usually include sev-
eral steps like breaking of clamps, extraction of the blood components as well as sealing
of the pilot lines between the blood bags. More over the automation will reduce the
operator inter variability leading to production of more standardized blood components.
Automates for preparation of components from whole blood: Two types of auto-
mates are commercially available. The first type will depend on automation of sepa-
ration of blood components from whole blood units after centrifugation in classical
blood bank cooling centrifuges. They can usually process both top/top or top/bottom
blood bags for separation of RBCs, platelet rich plasma (PRP), fresh plasma (FP) and
buffy coat (BC). The other type of automate combines both centrifugation and sepa-
ration of blood components from whole blood units, using a special medical device
to which four or six whole blood units will be docked and can consequently produce
four or six units of RBCs, PCs and FP.

Preparing your lab for automated blood processing: In order to efficiently trans-
form your blood component lab to automated blood processing certain measures
should be considered. You may need to know the throughput of such automates and
the number of whole blood units prepared each day to decide on the number of
automates needed. You will also need to have the required space as well as enough
well trained staff that can use these automates. Maintenance programs are of prime
importance to insure that you will not face frequent failures that may lead to reduc-
tion of your production capacity. In case of automate that will need related dispos-
able system you need to make sure that the supply of such devices will be
continuous to avoid work interruption.

Conclusion: Automation of blood component preparation from whole blood offers
several advantages that include reduction of standard equipment, space, workload to
lab staff as well as more standardized blood components.

2D-07-02

APPROACHES TO ASSESSING AND MINIMISING BLOOD
WASTAGE IN THE HOSPITAL AND BLOOD SUPPLY CHAIN
M Yates

Cranfield University, Bedford, United Kingdom

Despite the scale of blood usage worldwide, blood remains a scarce and precious
resource. As with any perishable product careful management of inventories to min-
imise wastage is crucial. However, due to the nature of the supply of blood, wastage
is not only an economic issue but has a normative societal impact. As every unit
wasted, squanders the time and effort of the human donor. Blood inventory manage-
ment across the supply chain is therefore a trade-off; ensuring 100% availability of
all blood products at all times whilst minimising wastage.

The most prevalent and important cause of blood wastage from an inventory man-
agement perspective, is due to time expiry of units at the end of their shelf life. Visi-
bility of wastage levels is crucial, without this it is impossible to control and
minimise them. Therefore, wastage must be measured and not only at an overall
measure level, visibility of wastage by blood product and blood group is essential.
Useful Key Performance Indicators (KPIs) for this purpose are Waste as a Percentage
of Issues (WAPI) and Waste as a percentage of Average Stock Level (WAASL).
Hospitals are at the front line of blood use and are the location where much blood is
wasted. Inventory management practises in hospital transfusion laboratories are crit-
ical. Much of the extant literature in this area posits that good management of hos-
pital blood inventories is due to sophisticated inventory models and algorithms.
However, recent research has found that in the UK at least this is not the case and
that good management practises are much more important. The drivers for low
wastage and good inventory management practise relate to: simple inventory poli-
cies and transparent inventories coupled with a strict focus on freshness and remain-
ing shelf life, human resources and internal collaboration within the hospital.

Blood supply chain management is much more than managing wastage in hospitals.
Proper management of the supply chain as a whole can lead to significant reduc-
tions in wastage of blood. Recent research has found that by taking a size based
approach to managing blood supply; significant wastage reductions can be achieved.
For example, demand variability of the most prevalent blood groups is much lower
than for smaller groups; in fact it is relatively predictable. These groups can and
should be manged according to lean principles with less inventory held. This not only
leads to reductions in wastage, but to a freeing up of management time to focus on
smaller more variable groups. In addition, it is known that small hospitals waste more
than their larger counterparts, in part due to economies of scale. The sharing of stock
between hospitals, where small hospitals move units which are close to their expiry
dates to larger hospitals which have a greater chance of using the unit, has been
found to be an effective means of reducing wastage across the supply chain.

2D-07-03
THE MEASUREMENT OF BLOOD COMPONENT QUALITY
D Devine

Canadian Blood Services, Vancouver, British Columbia, Canada

The assurance of blood component quality is achieved by testing a fraction of the
components produced in order to establish whether they meet predetermined values.
Quality control tests are an example of well-established tests that provide informa-
tion on the product process control. Other kinds of tests may be used to assess
aspects of blood component quality; these are often less well-developed than routine
quality control tests. This presentation will explore what can be learned about blood
component quality from these non-traditional measurements.

Red cell concentrates: Quality assessments of red cell concentrates focus most sim-
ply on the amount of hemoglobin in the unit, its hematocrit and the level of hemol-
ysis at the end of the storage period. Concern over the potential detrimental effects
of long storage periods spurred studies of red cell concentrates that used a broader
panel of tests that better evaluated the metabolic capacity of the cells, their mem-
brane integrity and oxygen carrying capacity. Appreciation of the role of rapid
clearance of transfused RBCs with abnormal morphology has led to the use of tests
that attempt to predict splenic clearance of stored RBCs. Measurements of the cells
themselves comprise the majority of quality tests for RBCs, but recent appreciation
of the role of microvesicles that accumulate in stored blood products has led to their
quantitation being a more common quality metric.

Platelet concentrates: The assessment of effective process control in platelet concen-
trate production does not directly measure platelet efficacy; the standard tests are count,
pH and sterility, none of which indicate that the platelets are functional. Thus, additional
measures that focus on platelet function can be made to assess quality. These range from
tests that assess the activation state of platelets to measures of platelet responsiveness to
physiological stimuli. Most of these tests are performed without the presence of shear or
endothelial cells and thus are incomplete assessments of platelet efficacy.

Plasma: Quality assessment of plasma does not generally parallel its clinical uses.
The choice of measures, while most commonly a direct test of coagulation factor
function, is directed at labile coagulation factors such as factor VIII which can be
present in very low levels and still maintain normal hemostasis. The application of
measures that more fully assess coagulation factor function is in its infancy and
most assessments simply report the activity levels of a list of coagulation factors.
For most of the measurements described above, there is little evidence that they cor-
relate strongly with the clinical efficacy of a transfusion. This has led to many of the
tests being performed in panels in order to provide multiple avenues of assessment of
a single sample. As more experience is gained with these measures and others in
development, some will be abandoned and others will become used routinely.
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2D-08-01

SUPPORTING BLOOD NEEDS IN PATIENTS UNDERGOING
HEMATOPOIETIC CELL TRANSPLANTATION

JP Miller

National Marrow Donor Program, Minneapolis, Minnesota, United States of America

Over the past several decades, there has been an ever-increasing number of
hematopoietic cell transplants (HCT) performed for patients with malignant and non-
malignant blood disorders, with 20,000 unrelated allogeneic transplants performed
worldwide in 2015. In support of patients needing a HCT from an unrelated donor,
there are over 27 million HLA typed donors on international registries and over
700,000 umbilical cord blood units are available worldwide.

Transplantation is a clinical journey for both the donor and the patient. Blood cen-
ters and transfusion services may be involved in many of the steps along the way.
They may help recruit donors to registries and evaluate eligibility and suitability for
donors who match a specific patient. Transfusion services may also collect PBSC or
autologous blood for marrow donors.

HCT recipients have unique transfusion needs both pre- and post-transplant that
need to be carefully managed by transplant teams in partnership with the transfu-
sion service. Patients may present to hematology clinic severely anemic, thrombocy-
topenic and/or neutropenic related to their underlying blood disorder. They will
need transfusions of blood products in order to get them to transplant.

Following transplant, multiple RBC and platelet transfusions may be required especially
until engraftment occurs. Alloimmunization to RBC or platelet antigens may develop
making RBC or platelet matching challenging and platelet refractoriness may develop.
Rarely, hemolysis related to donor or ‘passenger’ lymphocyte syndrome may occur.
Often there is an ABO mismatch between the donor and the recipient. While the
number of RBC in the HCT products may be reduced by RBC depletion methods,
considerable incompatible RBC and plasma may be infused and transfusion reac-
tions, including hemolysis, may occur. The patient will ultimately have the donor’s
blood type, but immediately post transplant, blood will need to be carefully selected
for major and minor ABO compatibility of donor and recipient RBC.

Both myeloablative and nonmyeloablative preparative regimens are extremely
immunosuppressive, so a CMV negative patient should receive CMV-safe blood to pre-
vent primary CMV infection. Irradiated blood products should be provided to mini-
mize the risk of transfusion-associated graft-versus-host disease, which is more severe
than transplant-associated GVHD and is almost universally fatal.

The use of growth factors such as G-CSF and GM-CSF seem to be more effective in the
autologous transplant setting, and are not routinely used prophylactically in allogenic
HCT recipients, although they may be used in patients with delayed engraftment or
marrow suppression secondary to infection or drug therapy. The use of erythropoietin
may be effective in patients with prolonged anemia post-transplant.

In summary, patients undergoing HCT require considerable blood component support
before and after transplantation. Collaboration between the transfusion and clinical
transplant services is essential to effective manage their transfusion needs. Exciting
advances cellular therapies for patients with blood disorders such as virus-specific
and leukemic-antigen specific cytotoxic T lymphocytes have been developed to treat
post-transplant infectious disease and relapse. Such advances will improve patient
outcomes for many years to come.

2D-08-02
HLA TYPING IN DIVERSE POPULATIONS
R Holdsworth

Red Cross Blood Service, West Melbourne, Victoria, Australia

The Human Leucocyte Antigens (HLA) genes are part of the Major Histocompatibility
Complex (MHC) and are the most polymorphic gene complex in the human genome.
The HLA genes are clustered into six groups (loci) with many forms of the genes (al-
leles) at each locus. HLA genes are co dominantly inherited from each parent in
‘linked strings’ or haplotypes and the hyperpolymorphism of the HLA alleles gener-
ates thousands of HLA (haplo) types. Currently over 18,000 HLA alleles have been
described with 2000+ new alleles identified each year.
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The HLA molecules play a critical role in our immune defence and the extreme
diversity ensures a robust immune response. Over many generations, HLA types are
retained through immune advantage which may be the basis of the high frequency
of some HLA alleles in specific regions.

Further restriction of HLA types can be found in populations due to language, reli-
gious or geographical influences. Pre the 20th century, mass population relocation
was uncommon however travel for trade and exploration has contributed to move-
ment of HLA genes over many centuries.

HLA typing with the extreme polymorphism in the HLA genes is very complex. HLA
typing requires DNA based testing methods to identify the hundreds of nucleotide
differences throughout the introns and exons of the HLA genes for each loci/allele.
The level of resolution of the HLA result depends on the type of assay used. Assay
design and testing can be time-consuming and manufacturers may use ‘SMART’
software with population reference data to estimate the most likely HLA alleles in
the allele assignment. Determination of common HLA alleles from large stem cell
registry data sets has been used, however population specific data may not transfer
to the HLA types of other populations. Other methods have utilised haplotype data
for HLA typing assignment but the identification of haplotypes by inference rather
than direct sequencing of alleles may generate ambiguous results.

Next Generation Sequencing (NGS) assays are designed to detect the entire nucleo-
tide sequence of the HLA gene and accurately assign HLA alleles without ambiguity.
However NGS can be time consuming and low throughput with large amounts of
data generated, much of which may not be clinically significant, e.g. intron
sequence variation. NGS will identify many novel alleles as the HLA allele reference
data base, IMGT/HLA, does not yet have HLA sequence data for all HLA alleles.
Diverse populations will have a wide range of HLA types and this can lead to chal-
lenges in assigning HLA alleles. Calculating HLA alleles in diverse populations may
not be accurate when using population data from other populations as a basis.

2D-08-03

No abstract available.
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EVIDENCE-BASED PATIENT BOOD MANAGEMENT
GUIDELINES FOR NEONATAL AND PAEDIATRIC PATIENTS
G Crighton

Haematology Society of Australia and New Zealand, Sydney, New South Wales,
Australia

Introduction/Aims: The National Blood Authority (NBA), Australia has funded and
managed the development of evidence-based Patient Blood Management (PBM)
Guidelines, comprising six modules: Critical Bleeding/Massive Transfusion (2011),
Perioperative (2012), Medical (2012), Critical Care (2012), Obstetric/Maternity (2015)
and Neonatal/Paediatrics (2016). A national strategy for implementation has been
developed by the NBA with a series of tools and activities to support health depart-
ments and health providers in their uptake of these guidelines.

Module 6 — Neonatal and Paediatrics aimed to systematically review and critically
appraise the literature with respect to PBM in neonatal and paediatric patients.
Methods: The module was developed by collaboration between professional partners
in systematic review and guideline authorship and a Clinical/Consumer Reference
Group (CRG) comprising experts from clinical colleges and societies; in the areas of
fetal-maternal medicine, neonatology, paediatric haematology, paediatric anaesthe-
sia, intensive care, cardiac surgery, oncology, haemoglobinopathies, nursing and
PBM, in addition to consumer and indigenous representatives.

Systematic review questions were formulated for the target population ‘neonatal and
paediatric patients’ and included: the effect of red blood cell (RBC) and other blood
component transfusion on patient outcomes, the effect of non-transfusion measures
to increase haemoglobin on patient outcomes and the effect of strategies to mini-
mize blood loss and/or reduce RBC transfusion.

A comprehensive search of electronic databases and clinical trials registries was con-
ducted for the years 1995 to 2014 (inclusive).
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Three types of guidance were developed; Recommendations were developed where a
question had been critically appraised and evidence was found to guide practice,
and Practice Points were developed by CRG consensus where insufficient evidence
was found. Expert Opinion Points were formulated based on CRG consensus for
other areas that were considered important in neonatal and paediatric PBM but out-
side the scope of the systematic review.

Module 6 has been peer reviewed, and independently assessed according to the Apprai-
sal of Guidelines for Research & Evaluation II. The Module’s recommendations were
approved by the National Health and Medical Research Council on 21 March 2016.
Results: Twelve Recommendations for or against the use of a number of interven-
tions in neonatal and, or, paediatric patients were developed. These included RBC
transfusion in critically ill patients and sickle cell disease (SCD), erythropoiesis-sti-
mulating agents in preterm infants, hydroxyurea in SCD, fresh frozen plasma based
primes and recombinant factor VIla in cardiac surgery, intravenous immunoglobulin
for rhesus disease of the newborn, prevention of hypothermia and anti-fibrinolytics
in surgical patients.

In addition 40 Practice Points and 37 Expert Opinion Points provide further guidance.
Conclusions: These guidelines will aid decisions on whether to transfuse a neonate
or child in the context of specific patient circumstances, and the full range of other
available treatments, balancing the evidence for efficacy and improved clinical out-
come against the potential risk.

Many areas were identified with insufficient evidence to make recommendations.
Furthermore, despite the potential for long-term consequences of neonatal and pae-
diatric interventions, most studies only addressed short-term outcomes, which were
often insufficient to determine overall risks and benefits. The evidence gaps identi-
fied provide a focus for future research.

3A-S01-02

PATIENT BLOOD MANAGEMENT IN SURGERY — RESULTS OF
A UK NATIONAL COMPARATIVE AUDIT IN 2015

S Allard’, K Pendry', T Richards®, J Grant-Casey’, D Highton®, D Lowe® and On
behalf of the National Comparative Audit project Group

'NHS Blood & Transplant, London, United Kingdom *University College London
Division of Surgery, London, United Kingdom >NHS Blood and Transplant, Oxford,
United Kingdom *Neurocritical Care, National Hospital for Neurology and Surgery,
London, United Kingdom °Astraglobe Limited, Congleton, United Kingdom

Background: Patient Blood Management (PBM) is a program of quality improve-
ment in transfusion practice with a patient-centred approach to anaemia manage-
ment, minimisation of blood loss and transfusion only when appropriate.

Aims: We undertook a large national comparative audit in the UK to assess applica-
tion of PBM measures in a range of surgical procedures associated with a high
transfusion usage.

Methods: Hospitals in the UK were asked to collect data on consecutive patients
undergoing surgery over a 3 month period in 2015 who received transfusion. The
procedures include orthopaedic, cardiac, colorectal, urological, gynaecological and
vascular surgery. Patients with a fractured neck of femur were also included. Based
on current practice recommendations and clinical guidelines a series of PBM algo-
rithms were developed and designed as audit standards.

Results: Data was received from 190 sites for 3,897 patients over a 3 month period.
All patients received at least one red cell transfusion during the surgical episode
(~8,500 red cell units transfused). Practice was assessed against 11 PBM standards,
in the pre-operative (5) operative (2) and post-operative care settings (4).
Pre-operative anaemia was present in half of patients but often identified late with
only 53% patients having a haemoglobin level tested at least 14 days pre-opera-
tively despite an average of 42 days between listing for elective surgery and opera-
tion. Overall 46% of patients had attempts at pre-operative anaemia management
(PBM1). Transfusion in the pre-operative setting was rarely performed appropriately
against given standards (PBM 2, 12%; PBM 3, 2%; PBM 4, 28%).

At operation most patients received one PBM measure prior to transfusion (PBM 6,
8300) but rarely all those PBM measures recommended (PBM 7, 16%). In particular
there was variation in the use of Tranexamic acid. Post-operative transfusion was not
often performed within recommendations (PBM 8, 24%) with a single unit policy
adopted only in a third of cases (PBM 9, 38%). Post-operatively, in those who received
a transfusion, most patients had received one of the proposed PBM measures (PBM 10,
85%) but only 8% of cases had received all recommended PBM measures (PBM 11).
Conclusions: This large audit highlights the need to develop a standard of practice
in surgical PBM to promote appropriate use of transfusion in surgery. Certain
aspects of PBM are low cost and can be readily implemented such as the use of
Tranexamic acid. Mechanisms to identify, investigate and manage preoperative
anaemia and a single unit transfusion policy need to be developed and implemented

to reduce unnecessary transfusion in surgery. Improvement in PBM practice to help
ensure appropriate use of transfusion and alternatives, where available, will benefit
patients and reduce healthcare costs for hospitals.

3A-S01-03

RIDING THE FERROUS WHEEL: QUALITY PREOPERATIVE
ANAEMIA ASSESSMENT AND MANAGEMENT

AL Harper, L Bielby, C Akers, B Glazebrook, P Beard and C Hogan
Australian Red Cross Blood Service, West Melbourne, Victoria, Australia

Background: Undiagnosed anaemia is common in the surgical setting and is associ-
ated with increased perioperative morbidity and mortality and longer hospital stays
(Module 2 — Perioperative). The Australian National Blood Authority’s PBM guideli-
nes Module 2 outlines the components of quality preoperative anaemia assessment
and management, and provides a template for this. Blood Matters performed an
audit of the assessment and management of reversible anaemia prior to surgery, and
impacts for patients undergoing elective surgical procedures.

Aims: This audit aimed to: determine processes in place within health services to
assess anaemia in the elective preoperative patient explore the quality of preopera-
tive assessment

Methods: The audit was performed in two parts. Part A audited processes for assess-
ing and managing preoperative anaemia. Part B assessed practice through retrospec-
tive audit of elective surgery patients.

Results: Of 56 participating health services, 18 (32%) stated that they had a preop-
erative haemoglobin optimisation pathway; 13 (72%) reported that this included a
preoperative haemoglobin assessment and optimisation template.

Data were received for 1,142 patient episodes, of these 1,057 (93%) were reported to
have been assessed for anaemia preoperatively; however, in fact very few had a
quality assessment as defined by PBM Module 2 (84, 8%). Only 335 (320%) patients
were assessed >28 days prior to surgery, and 268 (25%) of patients had a docu-
mented ferritin level. Additional testing related to chronic disease was undertaken in
only 145 (14%) patients.

Health services greatly under-reported the number of anaemic patients (117, 11%) when
compared with the number defined as anaemic by PBM Module 2 (212, 20%). This repre-
sents a missed opportunity to assess and treat patients who are at risk of anaemia.
Treatment for anaemia was instigated in 56 of 212 (26%) patients. Despite evidence
that 31 patients were iron deficient, and a further 93 possibly iron deficient, only 44
patients received iron therapy prior to their surgery. Eighteen received a red cell
transfusion, and in nine patients this was the only treatment. The closer the surgery
was to assessment date, the more likely the patient was to receive a red cell transfu-
sion, and less likely to receive iron therapy.

Where treatment was instigated only 37 (66%) patients were re-assessed for response
prior to surgery, with only five patients (9%) showing resolution of anaemia.
Average length of stay ranged from 8 days for non-anaemic, non-transfused
patients; to 17 days for transfused anaemic patients who had no treatment for their
anaemia preoperatively.

Conclusions: Although health services reported 93% (n = 1,057) of patients were
screened preoperatively for anaemia, very few patients had a quality assessment as out-
lined by PBM Module 2, by at least ensuring haemoglobin and ferritin results are avail-
able at time of assessment, and assessed in a timeframe allowing for intervention, if
appropriate. This is a concern considering 20% (n = 212) of audit patients presented for
surgery with anaemia as defined by the PBM Module 2. There is more work to be under-
taken to ensure elective surgery patients proceed to surgery with optimised red cell mass.

3A-S01-04

PATIENT BLOOD MANAGEMENT INITIATIVES ON A GLOBAL
LEVEL THE RESULTS OF A SURVEY ON PATIENT BLOOD
MANAGEMENT (PBM) BY THE ISBT WORKING PARTY ON
CLINICAL TRANSFUSION

C So-Osman', DE van der Wal® and S Allard®

'Sanquin Blood Bank, Leiden, The Netherlands *ISBT Central Office, Amsterdam, The
Netherlands *Barts Health NHS Trust and NHS Blood and Transplant, London,
United Kingdom

Background and objectives: Patient Blood Management (PBM) is an evidence-based,
multidisciplinary approach aimed at optimising the care of patients who might need
transfusion. It puts the patient at the heart of decisions made around blood transfusion,
promoting appropriate use of blood and blood components and timely use of
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alternatives where available. The ISBT Working Party on Clinical Transfusion aimed to
assess the level of PBM activities within hospitals around the world.

Methods: In 2014, a survey was sent to all ISBT members (~n = 1,600), who were
asked to provide general data regarding Patient Blood Management activities and
implementation of protocols within their hospitals. If the ISBT member was not
involved in PBM activities or could not provide hospital information the survey was
ended. Hospitals were categorized in university hospitals, large, general, medium-
sized and small rural hospitals. Its population type and yearly blood use were col-
lected (categorical), and it was asked whether PBM protocols were implemented.
Data were collected electronically by a personalized Survey tool (Survey Monkey),
which was provided by the ISBT Central Office.

Results: A total of 277 ISBT members responded (17.3% of all ISBT members), of
which the majority 211 (76.17%) were involved in PBM. These 277 members final-
ized the survey. The majority of responders categorised themselves as ‘medical trans-
fusion specialists’ in either hospital (41%) or blood centre (19.5%)" and were from
six different WHO regions of which the majority (n = 122; 44.04%) were from Eur-
ope and the Western Pacific (including Australia/New Zealand). Most responders
worked in either university (43.5%) or large general hospitals (20.5%). Most hospitals
had trauma care, ICU and haemato/oncology wards and half had organ transplant
patients. 89.83% of the hospitals used transfusion guidelines of which 58.93% were
national and 39.88% local hospital based guidelines respectively. Protocols used
included transfusion threshold for RBCs, platelets and plasma (87.42%), major haem-
orrhage (76.73%), single unit transfusion policy (40.88%) (mostly university and
large general hospitals) and managing coagulo-pathy (55.97%). 68.64% of hospitals
used an outpatient pre-operative screening policy. 47.5% used a protocol to diag-
nose pre-operative anaemia. 44.35% used IV iron to correct for anaemia before sur-
gery and 21.49% used erythropoietin (mostly in university and large general
hospitals). 62.73% utilized autologous blood transfusions, of which 48.46% pre-
donation and 70.68% used intra — or post-operative cell salvage. Tranexamic acid
was used in the perioperative setting in 62.5%.

Summary/Conclusions: The results of this survey provide an overview of PBM ini-
tiatives in many countries. The majority of responses were from large and university
hospitals with many indicating involvement in PBM activities. Limitations of the
study could be the presence of a selection bias, due to the low response rate. One of
the strengths of this study is the global character of the survey, although 44% of all
responses came from high-income countries.

3A-S01-05
ELEARNING TO IMPROVE PATIENT BLOOD MANAGEMENT
AND CLINICAL TRANSFUSION PRACTICE: DOES IT MAKE A

DIFFERENCE?

DM Peterson', T Verrall', A Thomson', A Catherwood', L English’, T Clark’,
B Cook’, L Lower', S Ireland? R Allden? and S Russell®

'BloodSafe eLearning Australia, North Adelaide, South Australia, Australia
ZDepartment of Health South Australia, Adelaide, South Australia, Australia
?National Blood Authority, Canberra, Australian Capital Territory, Australia

Background: BloodSafe eLearning Australia (BEA) (www.bloodsafelearning.org.au)
is an education program that commenced in 2007 for Australian healthcare profes-
sionals. There are currently 16 courses available that are aligned with national prior-
ities in the blood sector. These include:

Transfusion practice courses — Clinical Transfusion Practice, Collecting Blood Speci-
mens and Transporting Blood

Patient blood management (PBM) courses — Principles of Patient Blood Management,
Critical Bleeding, Perioperative, Critical Care, Postpartum Haemorrhage, Iron Defi-
ciency Anaemia and Medical Specialties: cancer, cardiac, chronic kidney disease,
chronic transfusion and gastrointestinal

Courses are interactive and include case studies, videos, and best-practice tips. Suc-
cessful completion of a multiple-choice assessment is required for learners to gain a
certificate.

Funding is provided by the National Blood Authority on behalf of all Australian
Governments and courses are freely available.

Aim: To evaluate whether the BEA program was meeting its objectives and whether
individual courses provide knowledge of patient blood management and safe clinical
transfusion practice that help to improve patient outcomes.

Method: Evaluation of the program has been undertaken using stakeholder work-
shops, interviews and meetings for quality assurance and improvement and to
inform decision making regarding future directions. Evaluation of individual courses
is provided by users after completion of a course to identify improvements and
changes they intend to make to their work practices.
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Results: Analysis of user completion data shows that the BloodSafe eLearning pro-
gram has more than:

® 360,000 registered learners

e 500,000 course completions

® 15,000 course completions per month on average.

Analysis of stakeholder workshops and interviews shows that the program: provides
credible, consistent education across Australia; is cost effective and reduces duplica-
tion; is ‘best-practice’ elearning that is readily accessible; allows institutions to focus
on practical aspects of transfusion education; results in change to clinical practice;
and supports the broader implementation of a blood management strategy in
Australia.

User evaluation shows that the courses have a positive impact on knowledge and
practice improvement with 89% of respondents stating that they had gained addi-
tional knowledge of transfusion practice, processes and/or policy.

More than 80% of respondents state that they will make changes to their clinical
practice to improve patient outcomes and safety. Changes that have been identified
include: blood ordering practices in stable, non-bleeding patients; assessment and
treatment of anaemia prior to elective surgery; modification of transfusion assess-
ment criteria to include more than just haemoglobin level; and implementation of
transfusion protocols for massive transfusion and PPH.

Recommendations and areas for further development include: targeting of students
to provide foundational knowledge; promotion and marketing to specific user target
groups; better support for the use of a blended-learning approach with ‘face-to-face’
resources that can be used by hospital educators; and development of courses related
to other blood components including fresh frozen plasma and coagulation factor
replacements.

Conclusion: The BloodSafe eLearning Australia program has provided learning and
development to a large number of health professionals. Evaluation demonstrates that
these courses provide users with a consistent and reliable knowledge base and helps
to identify opportunities to improve practice and patient outcomes.

3A-S01-06

ELECTRICALLY CARDIO-METERING INTRAOPERATIVE
AUTOLOGOUS DONATION

J Narula, U Kiran, P Kapoor, M Choudhury, P Rajashekar and UK Chowdhary
All India Institute of Medical Sciences, Delhi, India

Background: Intra-operative autologous donation (IAD) besides its proven role in
blood conservation, decreases the circulatory overload being handled by the ventri-
cles in volume loaded patients with pulmonary hypertension (PH) secondary to left
heart disease (LHD). Bioimpedance based electrical cardiometry (EC) has recently
shown to provide accurate measurements of cardiac output (CO), thoracic fluid con-
tent (TFC) and volume shifts, estimation of which is of prime importance in patients
with critical pre-operative state.

Aim: To evaluate the effect of IAD induced volume shifts on hemodynamics and
lung gaseous exchange using EC in patients with pulmonary artery hypertension
secondary to left heart disease.

Methods: Prospective randomized controlled trial conducted in 50 patients sched-
uled to undergo heart valve replacement. IAD performed in the test group was
simultaneously replaced with 1:1 colloid. TFC, hemodynamic and EC data were
recorded at T1-baseline (post induction) and T2-20 min post-IAD.

Results: Withdrawal of 15% of blood volume in the IAD group caused a significant
reduction in TFC —10.1% (—15.0 to —6.1), right atrial pressure —23% (—26.6 to
—17.6), mean arterial pressure —12.6% (—22.2 to —3.8), airway pressures; [peak
—6.2% (—11.7 to —2.8) and mean —15.4% (—25.0 to —8.3)] and oxygenation index
(0I) —10.34%(—16.4 to —4.8). Linear regression analysis showed good correlation
between the amount of autologous blood removed and percentage change in TFC,
RAP, peak and mean airway pressures and Ol

Conclusions: Our study shows that therapeutic benefits derived from IAD include
decongestion of volume loaded patients, decrease in intrathoracic fluid and improve-
ment in gas exchange. EC tracks beat-to-beat fluid and hemodynamic fluctuations
during IAD and can help to execute an early patient specific goal directed therapy
allowing for its safe implementation in high risk patients with PH-LHD.
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3A-S02-01

HOW CAN WE ENCOURAGE OUR VOLUNTARY NON-
REMUNERATED DONORS TO DONATE MORE FREQUENTLY?
TE Davison', B Masser” and C Chapman®

! Australian Red Cross Blood Service, Melbourne, Victoria, Australia *The University
of Queensland, Brisbane, Queensland, Australia

Background: Retained donors are generally considered to be safer and more cost
effective than new donors, and yet increases in demand and natural attrition of the
donor panel are typically countered through increased recruitment efforts. An alter-
native approach would be to increase the supply of blood products from existing
voluntary non-remunerated donors by persuading them to donate more frequently.
Analyses suggest that this heightened frequency would have the additional benefit
of improved long-term retention of those donors. Many donors are medically eligible
to donate more frequently than they currently do. For example, in Australia in
2015, the median whole blood donation rate across all donors was 25%, the O Neg
rate 50%, and the plasma rate 12%, of the rates medically allowed. However, to date,
how to increase the frequency of donation by our voluntary non-remunerated
donors is relatively unexplored in donor research.

Aims: The aim of this review is to draw on the existing empirical literature and to
draw insights from allied literatures to identify ways in which blood collection agen-
cies may be able to actively encourage existing donors of blood products to donate
more frequently.

Method: A review of the existing blood donation literature focused on frequency of
donation was undertaken. In addition, suggestions for future directions for increas-
ing donation frequency were gained from the allied literatures on charitable giving
and behavior change.

Results: While the existing blood donation literature has identified personal (e.g.,
age, personality traits) and structural features (e.g., time constraints) associated with
donation frequency, little research in this area has identified ways that blood collec-
tion agencies can interact with their donors to increase their frequency of donation,
aside from simple requests to donate more, or different products. Suggestions from
the broader literature on charitable giving and behavior change suggests that a vari-
ety of techniques may be useful in increasing donation frequency. Possibilities
around targeted approaches designed to incrementally build frequency and engender
longer term commitment will be presented. Further, additional approaches based on
re-structuring donor loyalty schemes and strategic use of descriptive and injunctive
norms will also be discussed.

Conclusion: Although increasing the frequency of donation by voluntary non-
remunerated donors would provide benefit both in terms of immediate supply and
long term retention, relatively little is known about how to effectively achieve this.
This review paper draws on the extant blood donor research literature and allied lit-
eratures to identify a range of possible techniques that blood collection agencies can
use to optimize the frequency of donations obtained.

3A-S02-02
THE IMPACT OF SOCIOECONOMIC FACTORS ON DONATION

FREQUENCY

SU Christensen’', MS Petersen?, OB Pedersen’, KS Burgdorf’, E Sorensen®,

KR Nielsen®, MT Bruun®, K Rostgaard’, H Hjalgrim’, H Ullum* and C Erikstrup*

! Aarhus University Hospital, Aarhus N, Denmark *Department of Clinical
Immunology, Aarhus University Hospital, Aarhus, Denmark >Department of Clinical
Immunology, Naestved Hospital, Naestved, Denmark *Department of Clinical
Immunology, Copenhagen University Hospital, Rigshospitale, Copenhagen, Denmark
*Department of Clinical Immunology, Aalborg University Hospital, Aalborg, Denmark
®Department of Clinical Immunology, Odense University Hospital, Odense, Denmark
’Department of Epidemiology Research, Statens Serum Institut, Copenhagen,
Denmark

Background: Blood transfusions are essential in modern healthcare and the blood
supply relies on active donors. Though the use of red cells is declining, there is an
increasing demand for plasma-derived products. To meet this shift in demand, more
plasma donors are needed.

Aim: To explore how socioeconomic factors affect donation frequency to optimize
recruitment of donors who are willing to donate frequently.

Methods: Danish blood donors who donated whole blood at least once in 2008 were
selected from the Scandinavian Donations and Transfusions Database (SCANDAT).
The donors were divided into three groups according to donation frequency during
the following 3 years (Low: 1-3 donations, Intermediate: 4-8 donations, High: more
than eight donations). Socioeconomic variables were assessed through Danish regis-
ters and predictors for donation frequency were explored by multinomial logistic
regression, stratified for sex and adjusted for age and blood type. Results were pre-
sented as Odds Ratios (ORs), i.e. ratios of odds of becoming low-/high-frequency
donor respectively compared with intermediate-frequency donor.

Results: Generally, men donated more often than women. Income (deciles), educa-
tion level, area of occupation, and employment status were associated with donation
frequency.

Among men, low-frequency donors were rarer if personal income was above the 3rd
decile, compared with income in the lowest decile. However, men who had com-
pleted education at bachelor or master level were rarely high-frequency donors
(Bachelor: OR = 0.87, Confidence Interval (CI) 95%: 0.81-0.94; Master: OR = 0.84,
CI 95%: 0.77-0.91), compared with men who completed elementary school as their
highest level of education.

Men who were not employed in the public sector were rarely low-frequency donors.
Furthermore, men employed within Trade and Transportation and Business Service
were more often high-frequency donors (OR = 1.16, CI 95%: 1.09-1.22 and
OR = 1.29, CI 95%: 1.13-1.47, respectively). Men who had retired were more often
low frequency donors (OR = 1.37, CI 95%: 1.19-1.57), compared to basic level wage
earners.

The same tendencies were found among women. Women with personal incomes in
7th to 9th decile were more often high-frequency donors, than women with personal
incomes in the lowest decile. However, high education was associated with a lower
likelihood of being high-frequency donors (Bachelor: OR = 0.74, CI 95%: 0.68-0.81;
Master: OR = 0.80, CI 95%: 0.70-0.91). Employment in Trade & Transportation was
also predictive for becoming high-frequency donor among women (OR = 1.13, CI
95%: 1.05-1.21).
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Caption 1: Results
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Women who were not working were more often low-frequency donors compared to
basic level wage earners, evidenced by unemployment (OR = 1.55, CI 95%: 1.30—
1.86), retirement (OR = 1.94, CI 95%: 1.70-2.21) and social security (OR = 1.66, CI
95%: 1.33-2.08).

Furthermore, donors of foreign origin were more often low-frequency donors com-
pared with donors of Danish origin (OR = 1.36 CI 95%: 1.22-1.51, OR = 1.38, CI
95%: 1.23-1.56 for women and men respectively).

Summary/Conclusions: We found that donors who were either unemployed, retired
or on social security were more often low frequency donors. This was also the case
for donors of foreign origin. Donation frequency varied less by the remaining socio-
demographic predictors considered; income, education and occupation.

3A-S02-03
KNOWLEDGE, AWARENESS, ATTITUDES AND CONCERNS OF
VOLUNTARY NON REMUNERATED BLOOD DONORS

REGARDING BLOOD DONATION, IN COLOMBO, SRI LANKA
A Samaranayaka, M Krishnapillai and AJML Jayasekara
National Blood Center, Colombo, Sri Lanka

Background: From 2013, all blood donations in Sri Lanka are strictly from volun-
tary, non remunerated donors and the practice of paid or replacement donors are
now a history. Though there are various researches that assessed the knowledge of
the donors, only very few studies are carried out on their concerns regarding blood
donation. It is critical to address such concerns of donors and obtain their satisfac-
tion, especially for a country like Sri Lanka which totally depends on non remuner-
ated donors to maintain the adequate blood supply and the regular donor pool. This
study mainly targets their concerns and whether medical teams have addressed
them.

Objectives: The objectives were to assess the level of knowledge, awareness and the
attitude of voluntary donors towards blood donation and to identify their main con-
cerns as well as to learn whether they were addressed by the medical staff.

Method: A cross sectional descriptive study was conducted at six different mobile
blood donation campaigns around Colombo, among 500 voluntary donors who were
eligible to donate blood. Data was collected from self administered structured ques-
tionnaire and statistically analyzed with the PSPP software.

Results: Among the 500 donors, 372 (74.40%) were males while 128 (25.60%) were
females. Mean age of the study population was 31.6 years. Among them, 73.4%
(367) had scored their knowledge above the average calculated for the study popula-
tion. The commonest restricting factor among the first time donors (214; 42.80%)
was the inability to find a suitable location or time to donate (75, 30.37%) followed
by the fear of needles or reactions (60; 28.03%). Interest in helping others was the
most frequent (394; 78.8%) motivating factor among all the donors. Most common
concern among donors during donation process was long waiting time (182;
36.40%) followed by poor organization (85; 17.20%) of donation campaigns and 56
(11.20%) of them had concerns about the pre donation counseling done by the med-
ical officers, and only 3% (16) were concerned about the poor attitude of other med-
ical staff. Among the entire donors 7.2% (36) thought that their questions were not
properly answered by the medical officers. The most common misconception among
the donors was the weight gain following blood donation (132; 26.4%).

Conclusion: About two third of the study population are male donors. Most of the
voluntary donors were motivated by the interest in helping save the lives while
unable to find a suitable place and time to donate was the commonest restricting
factor. Compared to the other neighboring developing countries, donors had rela-
tively better knowledge about blood donation although the misconception of gaining
weight following blood donation was observed among some donors. Small percent-
age of the donors had concerns about long waiting time and the poor organization
of the donation campaigns. Even though only a few donors had complaints about
the medical officers and other medical staff, addressing such concerns will further
improve the quality of the service.

© 2016 The Author
Vox Sanguinis © 2016 International Society of Blood Transfusion
Vox Sanguinis (2016) 111 (Suppl. 1), 7-305

3A-S02-04

PUBLIC AWARENESS ON BLOOD DONATION, UNITED ARAB
EMIRATES

M Raouf', M Mahmood?, H El Najar?, S Emelee’ and S Amer?

"Dubai Blood Donation Center, Dubai, United Arab Emirates MOH, Sharjah, United

Arab Emirates °College of Dentistry Sharjah University, Sharjah, United Arab
Emirates

Background: Blood transfusion is an essential part of patient care. Countries should
intensify their efforts to raise public awareness about blood donation to ensure
availability of blood and sustainability of their national blood donation program.
Aim: To assess public knowledge and attitude toward blood donation and help us
planning the required awareness and motivation programs about blood donation
aiming to create a wide base of healthy, regular blood donor population.

Methods: A questionnaire has been developed for this study; composed of introduc-
tion, objectives and three parts of questions; tick boxes used for answers. Under part
A (tell us about your self):there are 12 questions; under part B (Participants Level of
Knowledge regarding Blood donation) there are 25 questions and under part C (Par-
ticipants attitudes, believes and perceptions toward blood donation) there are five
questions. 992 person has been included in this study, our target was blood donors,
students (colleges), non blood donors general population. Data was collected & ana-
lyzed with assigned significance value of P < 0.05.

Results: Under part A: males constitutes 50.6% and females 49.4% of the studied
group. 31.3% of participants were <18 years of age and 60.5% were between 18 and
44 years of age. Concerning educational level: 31.9% were having secondary school,
57.4% were university graduates. 26.2% did not know their blood group and 30.4%
have donated blood before. 59% knows the location of blood donation center in
their area. Concerning part B of questions: 21.4% knows the correct accepted age
range for donation, 17.3% knows the correct interval for whole blood donations,
27.8% knows the amount of blood collected in each time, 44% answered with ‘I
don’t know’ concerning eligibility after visiting a dentists, 67% responses with yes
for question about blood donation could transmit infection to the donor,and 19%
answered with ‘I don’t Know’. For knowledge about World Blood Donor Day: 30.3%
answered ‘I don’t Know’ and 38.9% answered with ‘NO’. 73% answered with ‘NO’
concerning question: dose blood donation cause anemia. Concerning the number of
lives saved by each donation: 20.6% answered three lives and 22.9% with four lives.
For benefits of blood donation: 44.3% answered correctly and 15.1 with ‘NO’. For
part C of questions: 30.3% stated that donating blood means helping others and
9.8% donate blood to do laboratory tests. What can stop you from donation; 20.6%
answered ‘Busy’ and 19.2% answered with ‘No body asked me to do so’. For the
question about do you donate blood if you receive a call from blood bank? 30.6%
stated that they will when they are free and 21.3% will donate if there is an
emergency.

Conclusions: This study shows that there is poor knowledge and misconception
about blood donation among public. Awareness and educational programs are
required by different means like through students syllabus;media educational and
entertainments programs, World blood donor day and assigning a day for awareness
on blood donation.

3A-S02-05
BARRIERS TO RBC DONATION FOR SUBJECTS OF SUB-

SAHARAN ETHNICITY
A Berzuini, B Foglieni, M Spreafico and D Prati
Ospedale Manzoni Lecco, Lecco, Italy

Background: A substantial increase of persons affected by Sickle Cell Disease (SCD)
is expected in European countries, due to migratory flows from Sub-Saharan (SSA)
and other endemic areas. Blood transfusion is the essential treatment for people
affected by SCD but, due to an intrinsic susceptibility, at least 1/3 of them develop
red blood cell (RBC) alloimmunization, which is also favoured by the peculiar anti-
gen patterns found in SSA. For these reasons SCD patients should receive fully
matched blood starting from early childhood, and the only way to reach this objec-
tive is to include in the donor pool persons of the same ethnicity, who are also at
risk of having congenital red cell and haemoglobin (Hb) defects. The conditions are
potentially harmful for blood recipient due to increased risk of hemolysis and/or
veno- occlusive crises after transfusion.

Aims: The aim of this study was to assess the prevalence of RBC and Hb defects in
an apparently healthy population of first generation foreign citizens native of SSA
areas.
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Methods: In March 2014 we started a 24-months program for the recruitment of
foreign citizens to become blood donors in the area of Lecco, Italy. Of 450 poten-
tially eligible persons, 175 (65 f, 110 m), gave their informed consent to undergo
clinical and behavioural pre donation assessments according to the European regula-
tion, as well as to the glucose-6-phosphate dehydrogenase (G6PDH) concentration
and Hb electrophoresis.

Results: G6PDH concentration could be determined in 169 persons, allowing us to
identify 55 (33%) with reduced enzyme concentration, including 25 (15%) with sev-
ere deficiency (i.e. <5 u/gHb). Despite the X-linked transmission, 8% of females had
severe deficiency. Hb electrophoresis could be assessed in 173 persons. The overall
prevalence of Hb variants was 32%: 28 subjects (21% f, 12% m), were carriers of
HbS; 19 (11%) had beta thalassemia trait, and eight (5%) were HbC carriers. Coex-
pression of G6PDH deficiency and HbS was found in 5% of subjects.

Conclusions: Despite the clinicians expectations of an increased availability of
donors from SSA to provide a better matched blood supply for SSD patients, a sub-
stantial proportion of candidate donors will be carrier of RBC and/or Hb abnormali-
ties, representing a major contraindication to RBC transfusion.

3A-S02-06

AVIS AND THE PROMOTION OF HEALTHY LIFESTYLES
V Saturni', A Poli* and F Marangoni®

!AVIS Nazionale, Milano, Italy ?Nutrition Foundation of Italy, Milan, Italy

Background: Avis (Italian Voluntary Blood Donors Association) was founded in
1927 with the aim of granting access to whole blood, labile blood components and
plasma-derived medicinal products coming from regular, voluntary, non-remuner-
ated, responsible, associated donors.

Aims: In the recent years, AVIS has strengthen its engagement in promoting
wealthy and positive behaviors as essential elements in a blood donor’s lifestyle.

In 2015 the city of Milan hosted the universal exposition entitled ‘Feeding the pla-
net, energy for life’. Inspired by the main topic of this event, the project called ‘AVIS
for EXPO. We feed life!” was launched with the aim of encouraging people — in par-
ticolar volunteers, families, children and youngsters — to adopt a proper nutrition
and a healthy lifestyle. Promoters of this project were AVIS Nazionale, the Italian
Volunteer Blood Donors Association, Avis Regionale Lombardia, Avis Provinciale di
Milano, Avis Comunale di Milano, the Nutrition Foundation of Italy, Uisp, IFBDO —
International Federation of Blood Donor Organizations and its International Youth
Committee, in cooperation with the Padan Technology Park.

Methods: Within the framework of this project, AVIS launched an online survey
which intended to understand people’s eating habits and their attitude to physical
activity, focusing on what they know about food and how they eat. Another aim of
this research was to understand whether blood donors were more conscious of good
dietary practices rather than non donors.
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Results: The study was based on 16.170 questionnaires (22% of which were
answered by non donors and 78% by blood donors). The latter ones proved to have a
better knowledge about food and proved to pay more attention to physical wellbeing.
Female blood donors tend to avoid caloric food more than male donors (39% vs
31%) and more than women who do not donate.

Blood donors also practice sport and physical activities more than others: this study
proves indeed that they walk, run and cycle more regularly.

For more data, see the attached infographics.

Conclusions: These positive results show how blood donors care for safe and correct
lifestyles in their everyday actions. They can also be seen as a goal achieved by
AVIS through its campaigns and projects that have been recently focused on the
prevention of HIV and other infectious diseases. This is a core topic that reflects
AVIS’ aim to promote health as a main value for everyone.
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No abstract available.

3A-S05-02

EFFECTIVE INACTIVATION OF THE NON-ENVELOPED FELINE
CALICIVIRUS WITH AMUSTALINE/GSH IN RED BLOOD CELLS
F Santa Maria', A Laughhunn’, R Lenhoff' and A Stassinopoulos®

Microbiology Department, Cerus Corporation, Concord, California, United States of
America >Global Scientific Affairs, Cerus Corporation, Concord, California, United
States of America

Background: The INTERCEPTmM Blood System for Red Blood Cells (RBC) uses the small
molecule amustaline to form covalent crosslinks within nucleic acids of leukocytes and
contaminating pathogens to prevent replication. The process includes addition of
0.2 mM amustaline and 20 mM glutathione (GSH) and an 18-24 h incubation at RT.
Although inactivation is complete after 3 h, the additional incubation ensures complete
decomposition of amustaline. A final centrifugation and exchange of the supernatant
with additive solution (SAG-M) provides pathogen-reduced RBC for transfusion. The
objective of this study was to evaluate the inactivation of feline calicivirus (FCV) with
the INTERCEPT Blood System' for RBC prepared in Optisol (AS-5). FCV is a positive-
sense, single-stranded RNA virus in the genus Vesivirus within the family Caliciviridae
and serves as a model for small, non-enveloped viruses, such as hepatitis E virus.

Methods: For each experiment, a single RBC unit was spiked with FCV to a final
concentration of ~10%° pfu/ml and treated with amustaline. The spiked RBC units
were mixed with GSH and control samples (Control T = 0) were taken to determine
pre-amustaline titers. Each unit was then dosed with amustaline and test samples
(Test T = 3) were removed to determine levels of inactivation. Control and Test sam-
ples were serially diluted and inoculated onto CrFK cells. The plates were incubated

Feline Calicivirus Inactivation in Red Blood Cells

Log Titers (pfu/mL)
Replicate Log Reduction
per mL
Control T=0 Test T=3
1 6.0 <0.2 >5.8
2 6.1 <0.2 =5.9
3 59 <0.2 >5.7
MeanzSD 6.0:0.1 <0.210.0 >5.810.1

Table 1.

© 2016 The Author
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for 3 days at 37°C, stained with crystal violet and the plaques enumerated. Log
reduction was calculated as the difference between the mean titer in pre-amustaline
samples and the mean titer in the 3 h post-amustaline samples.

Results: Robust inactivation of FCV was achieved as summarized in Table 1.
Conclusion: The non-enveloped feline calicivirus was inactivated to the limit of
detection in RBC after treatment with GSH and amustaline. Inactivation of >5.8 log
of FCV was achieved in the CrFK infectivity model.

'"The INTERCEPT Blood System for RBC is not approved for use

3A-S05-03
EVALUATION OF THE MIRASOL PATHOGEN INACTIVATION
SYSTEM AS AN ALTERNATIVE TO BACTERIAL SCREENING OF

PLATELET COMPONENTS
CP McDonald, J Allen, T Pitt, G Orr, D Sawicka, R De Ritis and S Robbins
NHS Blood and Transplant, London, United Kingdom

Background: The interventions of improved donor arm disinfection, diversion and
bacterial screening of platelet components have been implemented by NHSBT to
improve the safety of the blood supply. In 2011, bacterial screening was imple-
mented by NHSBT and in screening over 1 million donations, there has been only
one transmission to a recipient, but three near miss cases were reported (2011—
2016). Prior to the implementation of bacterial screening in the reporting period
2006-2010, there were seven transmissions with 13 patients affected, three fatalities
and three near misses reported from platelet components. NHSBT is evaluating
pathogen inactivation (PI) systems as an alternative to bacterial screening.

Aim: To determine the effectiveness of the Mirasol PI system against key organisms
from transfusion reactions or isolates obtained from screening of platelet compo-
nents.

Method: Ten bacterial species were spiked independently in pooled platelet compo-
nents suspended in platelet additive solution. The bacterial species were Staphylococ-
cus aureus, Staphylococcus epidermidis, Streptococcus bovis, Streptococcus
dysgalactiae, Streptococcus mitis, Streptococcus pneumoniae, Escherichia coli, Kleb-
siella pneumoniae, Listeria monocytogenes and Serratia marcescens.

A pooled and split method was used for each organism tested. Twelve day 1 platelet
bags were used for each bacterial species. Spiking concentrations were 10!, 10,
10" and 10° cfu/ml. Three bags were used for each concentration tested with one as
a spiked, but PI untreated control. Bacteria were enumerated and enrichment culture
performed immediately after spiking, prior to treatment (2 h post spiking), immedi-
ately after treatment, and at day 7 of shelf life.

Results: At the 10™" cfu/ml concentration, all organisms were inactivated and posi-
tive controls yielded growth in the range of 10* and 10° cfu/ml at day 7, with the
exception of S. dysgalactiae which was not detected at any time point. At the
10% cfu/ml concentration immediately post treatment, no organisms were detected
by plate count. Growth was obtained with all organisms at day 7 in the range of 10°
and 10° cfu/ml, with the exception of S. pneumoniae which was completely inacti-
vated. At 10* cfu/ml, breakthrough was obtained with all organisms with the excep-
tion of S. pneumoniae which was completely inactivated. Day 7 growth at the
10* cfu/ml spiking concentration ranged from 10° and 10° cfu/ml. Breakthrough
occurred at the 10° concentration with all organisms in all replicates with the excep-
tion of one replicate of S. pneumoniae. The final concentration at day 7 was in the
range of 10°-10° cfu/ml.

Conclusion: The Mirasol System inactivated all organisms at low concentration
levels. Use of the system may be more appropriate nearer to the point of donation.
The 10° concentration test indicates the inappropriateness of logarithmic reduction
data obtained immediately after treatment for the determination of the effectiveness
of PI systems, as no growth was obtained immediately after treatment by plate
count, but significant levels were obtained at day 7. NHSBT intends to further evalu-
ate the Mirasol System to determine the most appropriate time to PI treat platelet
units and the breakpoint concentrations of key bacterial species at which the system
is unable to inactivate.
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3A-S05-04
EVALUATION OF THE CERUS INTERCEPT SYSTEM AS AN
ALTERNATIVE TO BACTERIAL SCREENING OF PLATELET

COMPONENTS
J Allen, T Pitt, K Aplin, J Ball, G Orr, S Robbins and C McDonald
NHS Blood and Transplant, London, United Kingdom

Background: NHSBT has implemented the interventions of improved donor arm dis-
infection, diversion and bacterial screening to reduce the risk of bacterial transmis-
sion by transfusion. The NHSBT bacterial screening system of platelet components
reduced the number of transmissions from seven (13 patients affected) with three
fatalities and three near misses in the period prior to introduction, 2006-2010, to
one transmission (one patient) and three near misses in screening over 1 million
donations (2011-2016). NHSBT is evaluating pathogen inactivation (PI) systems as a
potential alternative to bacterial screening.

Aim: To determine the effectiveness of the Cerus Intercept System against key
organisms from transfusion reactions or isolates obtained from screening of platelet
components at concentrations that are appropriate at the time NHSBT can currently
operationally PI treat platelet components.

Method: Ten bacterial species were spiked independently in pooled platelet compo-
nents suspended in platelet additive solution. The bacterial species were Staphylococ-
cus aureus, Staphylococcus epidermidis, Streptococcus bovis, Streptococcus
dysgalactiae, Streptococcus mitis, Streptococcus pneumoniae, Escherichia coli, Kleb-
siella pneumoniae, Listeria monocytogenes and Serratia marcescens.

A pooled and split method was used for each organism tested. Nine day 1 platelet
bags were used for each bacterial species. Spiking concentrations were 10~', 10°
and 10° cfu/ml. Three bags were used for each concentration tested with one as a
spiked untreated control. Bacteria were enumerated and enrichment culture per-
formed immediately after spiking, prior to treatment (2 h post spiking), immediately
after treatment and at day 7 of shelf life. Failure at the 10° level would result in a
repeat using the same method at concentrations of 10%, 10" and 10° cfu/ml.

Results: Inactivation at all levels was obtained with all bacterial species with the
exception of S. marcescens, which broke through at 10° cfu/ml concentration in
both replicates tested with a final concentration at day 7 of 10° and 10" cfu/ml. On
repeat in triplicate, breakthrough was obtained in one replicate at 10° and 10* cfu/
ml. At day 7, the bacterial counts for these replicates were 10° and 10 cfu/ml
respectively.

Conclusion: Intercept offers a potential alternative to bacterial screening. NHSBT
will undertake further evaluation on this PI system to determine the most appropri-
ate time to PI treat platelet units, the breakpoint concentrations of key bacterial spe-
cies at which Intercept is unable to inactivate and the effectiveness of the system on
platelet components suspended in plasma.

3A-S05-05
IN VITRO CELL QUALITY OF REVEOS-DERIVED POOLED
PLATELETS IN PLASMA AFTER TREATMENT WITH THE

MIRASOL PATHOGEN REDUCTION TECHNOLOGY SYSTEM
ME Shipps, LM Rouse, KM Colagrosso and CR Kruk
Terumo BCT, Lakewood, Colorado, United States of America

Background: The Mirasol Pathogen Reduction Technology (PRT) System for Plate-
lets in Plasma combines riboflavin (vitamin B2) and UV energy to inactivate patho-
gens in platelet products. Platelet concentrates in plasma treated with the Mirasol
PRT System have been well characterized in numerous studies. However, no studies
have yet to explore the cell quality of whole blood platelet concentrates derived
from pooled Reveos 3 Component (3C) Individual Platelet Units (IPUs) that have
been treated with the Mirasol PRT System.

Aim: The objective of this study is to evaluate in vitro platelet cell quality data
from Mirasol-treated platelets in plasma that were derived from Reveos-processed
whole blood.

Methods: Groups of five type matched Whole Blood units were collected in CPD
with collection parameters set to target a collection volume of 450 ml. Pooled plate-
let concentrates of five IPUs produced on the Reveos System were obtained accord-
ing to the manufacturer’s instructions, utilizing a Reveos 3C process targeting a
55 ml IPU product volume. IPUs were produced on the day of collection, then rested
and agitated overnight in the platelet incubator prior to pooling the next day. Post
pooling, the platelet concentrates were rested for a minimum of 2 h prior to being
treated with the Mirasol PRT System for platelets according to a defined protocol.
Several in vitro cell quality parameters including swirl, blood gas analysis, glycolytic
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Parameter Day 5;21“:133)Value
Lactate Production Rate
mmol/10'? platelets/hr 0.096 £0.02
Glucose Consumption Rate
mmol/10'? platelets/hr 0.039 £0.01
PHzzc 7.22+0.04
Swirl 3+£0.63

Plenary Session I: New
Insights in Mechanisms and
Consequences of Haemolysis

PL1-01
MECHANISMS OF HEME TOXICITY IN HEMOLYSIS AND

PROTECTION BY THE HEME-BINDING PROTEIN, HEMOPEXIN
A Smith

Table 1. pH 22°C on Day 5 of storage

Pooled Platelet
Concentrates|In
Plasma

pH22°c Day 5

—_—

1.23
122
T.2]
7.24
1.3]
7.16
7.20
ND*
1.23

10 1T
*pHzzc Day 6=7.13

Table 2. Platelet cell quality parameters on day 5 of storage at 22°C

O~ WM

metabolism, cell count, and platelet activation were measured on the day of treat-
ment (Day 1) and on Day 4 and 5 of storage.

Results: n = 10 Reveos-derived, Mirasol-treated pooled platelet concentrates in
plasma were included in this study. All 10 units met the CoE Guidelines (18th edition)
for pH,,oc >6.4 at day 5 of storage (Table 1). Additionally, all other cell quality
parameters indicated good platelet quality through the 5-day storage period (Table 2).
Conclusion: Mirasol-treated platelets in plasma derived from Reveos-processed
whole blood exhibit good in vitro cell quality profiles and fulfill the CoE pH require-
ment. The results of this study demonstrate that the application of Mirasol treatment
to Reveos-processed platelet pools in plasma produces a platelet product with
acceptable in vitro platelet cell quality characteristics.

School of Biological Sciences, University of Missouri-KC, Kansas City, Missouri,
United States of America

Heme (iron-protoporphyrin IX) is vital to aerobic life. However, heme is potentially
toxic because the chemical reactions of heme that occur in the presence of oxygen
can destroy most biological molecules. By binding heme tightly in a manner that
limits its chemical activity, hemopexin protects all cells from heme toxicity. Further-
more, hemopexin transports heme into cells via receptor-mediated endocytosis for
catabolism and iron conservation; and normally, recycles intact analogously to
transferrin. A surprisingly large number of disease states characterized by hemolysis
or complicated by hemolysis (e.g. sickle cell disease, sepsis, hemolytic anemias, viral
hemorrhagic fevers) lack targeted therapies. Novel treatments currently being devel-
oped include replenishment therapies with hemopexin infusions or hepatic gene
therapy to express hemopexin. Due to the rapid loss of haptoglobin-hemoglobin
complexes after hemolysis of ~5 ml of blood, the hemopexin system is a vital pro-
tection for all cells to bind heme released from hemoglobin during hemolysis. Our
first objective is to characterize the key protective mechanisms that hemopexin insti-
gates. Our second objective is to model how intracellular heme toxicity develops.
Our third objective is to evaluate the clinical importance of the hemopexin system
in protecting against extracellular heme-activated pathology in intravascular and
extra-vascular hemolysis.

The main findings are that endocytosis of heme-hemopexin co-regulates the safe
trafficking of three redox active metals through subcellular compartments and, com-
pared with the response to ‘free’ heme, uniquely activates several signaling pathways
and transcription factors that induce the production of anti-oxidant enzymes and
molecules. Data from historical studies in humans reveal the importance of the
hemopexin system, even in haptoglobin-replete conditions. Additional data from
recent studies of patients who received modified hemoglobin-based blood substitutes
or had HIV infection showed deficiencies in hemoglobin clearance by the hap-
toglobin system with consequences for hemopexin. In conclusion, mounting evi-
dence from patient longitudinal studies supports that impairments of heme and
hemoglobin clearance are often unrecognized. There is a need not only to appropri-
ately collect and store blood and plasma samples for analyses but also to reconsider
the standard parameters of the hemolysis index to provide information on hemoglo-
bin and heme clearance, respectively, allowing a better prediction of the likelihood
of the development of heme toxicity. In conclusion, knowledge of the biology of
hemopexin has yielded a novel therapeutic and provided an impetus and means for
improving diagnosis of hemolytic diseases and conditions.

PL1-02
PATHOPHYSIOLOGY OF EXTRACELLULAR HEMOGLOBIN: USE
OF ANIMAL MODELS TO TRANSLATE MOLECULAR

MECHANISMS INTO CLINICAL SIGNIFICANCE
M Gram
Lund University, Lund, Sweden

Background: Hemoglobin is the major oxygen-carrying system of the blood, but
has many potentially dangerous side effects due to oxidation and reduction reactions
of the heme-bound iron and oxygen. While encapsulated within the red blood cells,
the hemoglobin are kept separated from the rest of the body and an arsenal of pro-
tective mechanisms inhibit the side-reactions. However, Hb is a very abundant mole-
cule, in fact, the concentration in blood is around 150 g/l and an adult human body
consequently contains almost one kg of the protein. Thus, significant amounts
escape from the red blood cells under healthy conditions and massive amounts can
be released during pathological conditions involving hemolysis. Therefore, a number
of defense mechanisms have evolved to counteract the threat of extracellular hemo-
globin to exposed tissues.

© 2016 The Author
Vox Sanguinis © 2016 International Society of Blood Transfusion
Vox Sanguinis (2016) 111 (Suppl. 1), 7-305



26 Abstracts

Many pathological conditions, diseases and iatrogenic conditions, such as hemolytic
anemias, transfusion-induced intravascular hemolysis, preeclampsia, intraventricular
hemorrhage, sickle cell disease and infusion of artificial blood, involve abnormal
levels of hemolysis and extracellular hemoglobin. Although they often have vastly
different etiology, they share many symptoms and clinical sequelae as a conse-
quence of the Hb-induced damage.

Aim/Summary: It is the objective of this presentation to give an overview of the
pathophysiological mechanisms of extracellular hemoglobin and its metabolites. Fur-
thermore, it will highlight the use of animal models in advancing the understanding
of these mechanisms and how to utilize the knowledge in development of new and
better pharmaceutical therapies.

PL1-03
COMPLICATIONS FOLLOWING RED BLOOD CELL

TRANSFUSION — HYPERHAEMOLYSIS
SE Robinson

Guy’s and St Thomas’ NHS Foundation Trust, London, United Kingdom

Hyperhaemolysis is a severe, potentially life threatening complication of transfusion.
Characterised by haemolysis affecting the recipient’s own red cells in addition to the
transfused red cells that results in a decrease in the haemoglobin below the pre
transfusion level and may be associated with a reticulocytopenia. It may be triggered
by a new red cell antibody, but frequently no new red cell antibody is identified.
Although predominantly described in patients with sickle cell disease (SCD), it is also
described in patients with other haemoglobinopathies and in patients with other
haematological and non-haematological diagnoses.

There is a growing body of literature since 1980 including both case reports and
case series. In addition since 2009 hyperhaemolysis has been included in the UK
Serious Hazards of Transfusion (SHOT) reporting scheme. As such our understanding
of the pathophysiology of hyperhaemolysis and how we manage this life threatening
delayed haemolytic transfusion reaction sub-type is advancing.

Guy's and St Thomas’ NHS Foundation Trust and the Evelina Children’s Hospital
located in South East London provide care for more than 1,000 patients with SCD,
more than 100 patients are on a regular transfusion regimen and many more receive
transfusion in an acute setting. Since 2009 more than 10 cases of hyperhaemolysis
have been identified. This case series will be described alongside local management
strategy, review of the literature and available SHOT reports to date.

In patient’s with SCD the mainstay of treatment is steroids and immunoglobulin with
the addition of haematinic and erythropoietin support. Further transfusion has been
associated with increasing haemolysis and worsening anaemia, and should be
avoided if possible. In cases where there is very rapid haemolysis and critical anae-
mia, additional transfusion will be required and this should be preceded by
immunoglobulin and steroids. More recently there have been reports of the use of
rituximab in the acute setting and prophylactically and the use of salvage treatment
with eculizumab a human monoclonal antibody that inhibits terminal complement
activation. Hyperhaemolysis can recur with subsequent transfusions and as such
affects decision making regarding future transfusions.

Educating patients with a history of hyperhaemolysis regarding informing future
clinicians who may care for them of their transfusion history supported by the
development of shared care systems to identify patients with alloantibodies and or
hyperhaemolysis to the transfusion laboratory team is a necessary safety initiative.
In addition work is required to develop national and international registries to deter-
mine the true incidence of hyperhaemolysis, better understand the pathophysiology,
identify markers to predict which patients are at risk and inform management guide-
lines and future trials.

© 2016 The Author
Vox Sanguinis © 2016 International Society of Blood Transfusion
Vox Sanguinis (2016) 111 (Suppl. 1), 7-305

Apheresis and Haemovigilace

3B-S06-01

WHERE DOES ALL THE ALBUMIN GO? AN AUDIT OF HUMAN
ALBUMIN SOLUTION USAGE POST IMPLEMENTATION
DEMAND MANAGEMENT PROGRAMME

M Yazdani', A Retter', T Maggs®, M Robson', C Reid®, P Holmes', T Garood' and

S Robinson'

’Guy's and St Thomas’ NHS Foundation Trust, London, United Kingdom 2Viapath,
London, United Kingdom SEvelina Children’s Hospital, London, United Kingdom

Background: There is no formal UK guidance governing the use of Human Albumin
Solution (HAS) and in many clinical situations there is limited evidence and alterna-
tives may exist. Widespread use of HAS, combined with restrictions on the use of
UK derived plasma have led to high cost and shortages. A severe shortage in the
supply of HAS in 2015 prompted the development of a Trust Demand Management
Programme. This aimed to restrict use to the most appropriate indications and con-
sider alternative treatment when possible to ensure adequate stocks remain. Indica-
tions were allocated to a colour coded category according to evidence available
similar to the Department of Health Immunoglobulin Demand Management Pro-
gramme and for plasma exchange indications a locally modified version of the
American Society for Apheresis (ASFA) categories were used. The colour coding and
modified ASFA categories are now used to demand manage HAS usage. Post imple-
mentation 6 months of audit data is now available.

Aims: To audit HAS usage from July 2015 to December 2015 at Guy’s and St Tho-
mas’ NHS Foundation Trust (GSTFT) and Evelina London Children’s Hospital (ELCH).
Methods: The data was complied from the electronic patient record HAS order form,
laboratory information system and medical notes and analysed in Excel. Data
included age, weight, gender, HAS concentration, indication and volume infused.
Results: The results are summarised in Table 1.

A total of 1,303.1 | of HAS were used in 1,139 infusions. 737 (64.7%) infusions were
20% HAS, accounting for 175.7 1 (13.5%) in 263 patients. Indications for 20% HAS
were red (53.9%, 94.7 1) e.g. acute lung injury and severe respiratory failure, hepa-
torenal syndrome and paracentesis, blue (26.5%, 46.5 1) e.g. severe sepsis and septic
shock and grey (19.6%, 34.5 1) e.g. volume resuscitation for hypovolaemia.

The 4.5 and 5% HAS infusions accounted for the remaining 1,127.4 1 (86.5%).
1,102.3 1 (97.8%) were used for plasma exchange (Table 1); 941.4 1 (85.4%) ASFA
category I, 93.7 1 (8.5%) category II, 25.51 (2.3%) category IV, 41.7 1 (3.8%) for
indications not specified according to ASFA. 25.1 1 (2.2%) were used for a Grey indi-
cation (volume resuscitation for hypovolaemia).

Summary: This data outlines the volume of HAS used at GSTFT and ELCH accord-
ing to indications. Implementation of a demand management programme enables
verification of appropriate use and provides information to progress demand man-
agement. The majority of HAS indications were appropriate during this time. Plasma
exchange accounted for 84.6% of total HAS usage and will be the focus of further
demand management strategies at GSTFT. However 67.2 1 (5.2%) (£5,162.6) were
used for ASFA category IV (inappropriate) and other indications not specified
according to ASFA (potentially inappropriate) and in addition represent a potential
financial saving. The demand management programme whilst aiming to promote

Table 1 - Summary of Results [HAS Infusions at GSTFT July-December 2015)
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Table 1. Summary of Results HAS Infusions at GSTFT July-December 2015
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best transfusion practice also ensures a tool to manage future shortages according to
indication and available supply. Data from other centres is necessary to compare
usage and may also guide manufacturers regarding UK requirements.

3B-S06-02

COST EFFECTIVENESS IN TREATING GUILLAIN BARRE
SYNDROME PATIENTS WITH INTRAVENOUS
IMMUNOGLOBULIN AS COMPARED TO THERAPEUTIC
PLASMA EXCHANGE: A PROSPECTIVE RANDOMIZED
CONTROLLED TRIAL

A Maheshwari, RR Sharma, R Hans, N Sharma, M Modi, S Prinja and N Marwaha
PGIMER, Chandigarh, India

Background: Therapeutic Plasma Exchange (TPE) and Intravenous Immunoglobulin
(IVIG) are first-line treatments for Guillain Barre Syndrome (GBS), but there is cur-
rently much debate over the cost effectiveness of these two treatments. Further, it
becomes a major concern in countries with lower GDP (Gross Domestic Product) per
capita, as treatment cost is also an important determining factor in planning treat-
ment strategies.

IVIG (n=24) TPE (n=16)

p value

GBS Disability Score Mean |SD Mean |SD

GBS-DS at day 1

(of treatment)

417 0.38 (4.25 0.45 0.53

GBS-DS atday 7 413 0.68 (4.38 0.72 0.27
GBS-DS at day 14 3.79 0.88 (4.00 0.97 0.49
GBS-DS at week 4 3.04 1.20 [3.56 1.31 0.20
GBS-DS at week 12 1.75 1.45 [2.38 1.67 0.22

Caption 1. GBS Disability Score showing comparable recovery pattern
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Caption 2. Unit cost comparison for IVIG and TPE treatment in GBS
patients

Aims: To assess the incremental cost effectiveness for treating Guillain Barre Syn-
drome patients with IVIG as compared to TPE.

Methods: This study was a prospective randomized controlled trial in which we
included 40 GBS patients with a GBS disability score grade 4 or 5, within 4 weeks
of onset of flaccid limb weakness according to the Ausbury criteria. Patients were
followed up for 12 weeks in total. Patients were treated with 3-6 TPE procedures
over a period of 7-14 days. In each procedure around 1 to 1.5 plasma volume was
exchanged using replacement fluid of 4% Human serum albumin. IVIG was given as
400 mg/kg/day for 5 consecutive days. A social perspective was also taken into
account to determine the cost effectiveness.

Results: Out of 40 patients, 24 were part of the IVIG group and 16 were in the TPE
group. Mean duration of hospital stay was 15.33 & 13.89 in the IVIG group and
17.88 + 10.13 in the TPE group. No statistically significant differences were
observed in the GBS Disability scores, Overall Neuropathy Limitations Scale and
MRC Sum Scale during overall treatment course in both treatment groups (P > 0.05).
Only onset of significant recovery rate was faster in IVIG group (2 weeks) as com-
pared to the TPE group (4 weeks; P < 0.05). Health system cost of treatment in the
Emergency ward was Rs 19,762 (304 US $) per patient. Out of pocket cost for the
IVIG group was: Rs 2,19,247 (3,373 US $) and for the TPE group: Rs 1,04,070 (1,601
US $). Incremental cost effectiveness ratio (ICER) of treatment with IVIG as com-
pared to TPE was Rs 2,61,766 (4,027 US $) in total. This implies that the incremental
cost of treating GBS patients with IVIG as compared to TPE is Rs 2,61,766 (4,027 US
$) per unit reduction in GBS disability score. With the GDP per capita of Rs 68,757
(1,057 US $) in India the treatment of GBS patients with IVIG is not a cost effective
option as ICER is 3.8 times of the GDP per capita. According to WHO-CHOICE it is
recommended that an ICER value of more than three times GDP per capita doesn’t
considered a cost effective treatment option in planning treatment strategies.
Conclusion: In terms of ICER the treatment of GBS with IVIG does not appear to be
a cost effective option in the Indian region and TPE appears to be the better option
for cost-constraint countries.

3B-S06-03

FLOW CYTOMETRIC PLATELET CROSSMATCHING APPROACH
FOR SELECTION OF PLATELETS FOR TRANSFUSION IN
HEMATOPOIETIC STEM CELL TRANSPLANT PATIENTS

N Sharma', SB Rajadhaksha', S Ojha’, MG Kamble?, N Palumaru® and N Khattry'
"Tata Memorial Hospital, Mumbai, India 2 ACTREC-TMC, Navi-Mumbai, India

Background: Blood component support during Hematopoietic Stem Cell Transplant
(HSCT) is specific and specialized. During the peritransplant phase patients alloim-
munized to platelets pose challenges in transfusion management.

Aims: (i) To find out incidence of alloimmunization. (ii) To find out effect of
alloimmunization on Corrected Count Increment (CCI) after providing crossmatched
platelets. (iii) To study response of providing crossmatched platelets vs non cross-
matched platelets in order to develop an approach for better selection of platelets
for transfusion in HSCT patients.

Methods: The study was performed on 32 randomly selected patients who under-
went HSCT during June to December 2015. Panel reactive antibody (PRA) estimation
(FLOWPRA Screening Test kit, One Lambda Inc.) was done on all patients. However
only 22 patients (52 transfusions) could be evaluated for studying response to cross-
matched platelets, as 10 patients were excluded (nine did not meet inclusion criteria
and one required plasma reduced platelet transfusions in view of anaphylaxis to pre-
vious transfusion). All patients were provided with apheresis platelets and cross-
match was performed by flow cytometry using FITC labelled anti-human
IgG+IgA+IgM antibody. The median fluorescent channel shift by the patient’s sample
was compared with that of negative control and sample showing low Mean Channel
Number (MCN) value was considered as crossmatch compatible unit amongst tested
platelet units. Evaluation of platelet transfusion response was done by calculating
CCI at 1 and 18-24 h post transfusion. One hour CCI >7,500 and 24 h CCI >5,000
was considered as good response.

Results: Incidence of alloimmunization was found to be 37.5% (15.63% moderate
and 21.88% high; Table 1). Good response in 1 h CCI was observed in 33.33% of
crossmatched transfusions in alloimmunized patients whereas in non alloimmunized
patients it was observed in 65% transfusions (P = 0.348). Overall good response to
crossmatched platelets at 1 and 24 h post transfusion was observed in 58% events
whereas for uncrossmatched it was 50% at 1 h (P =0.578) and 39% at 24 h
(P = 0.165) post transfusion (Table 2). In presence of clinical factors, providing
crossmatched platelets resulted in good response in 47% €& 60% of transfusions at 1
and 24 h respectively whereas in the absence of clinical factors it was 72% and 55%
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Table 1: Incidence of HLA allo-sensitization in HSCT patients

PRA HLA CLASS | Percent of
(n) patients
1-10% (Low) 20 62.5%
11-50% (Moderate) 5 15.63%
51-100% (High) 7 21.88%

Table 2. Effect of providing crossmatched platelets on transfusion outcome

CCl CROSSMATCHED UNCROSSMATCHED |p VALUE |
PLATELETS PLATELETS ‘
AT [e1e]] Transfusion |Number % Number  [% |
(x10%) |response |

1hour [>7.5 |GOOD 15 57.69 13 50 0.578*

<=7.5 |POOR 11 42.31 13 50 (Not

significant) |
24 =45 GOOD 15 5769 10 38.46 0.165* |
hour [<=45 |POOR 1 4231 16 61.54 (Not |
significant) |

*p value was calculated by Chi-square test

respectively. The difference was not significant (1 h CCI P = 0.441 and 24 h CCI
P = 0.781).

Conclusion: The difference in CCI with flow cytometric crossmatched platelets in
alloimmunized vs non alloimmunized patients was not significant. Flow cytometric
crossmatched platelets were not shown to have any benefit over uncrossmatched
platelets in HSCT patients. These findings can probably be attributed to the unique
characteristics of study population comprising only of HSCT patients who are
immunosuppressed following myeloablative conditioning and are under posttrans-
plant GVHD prophylaxis. Also, absence of alloimmunization in majority of trans-
fused patients (17/22) could be the reason for adequate increments even with
uncrossmatched platelets. Since our sample size was small, further study with larger
sample size may establish more conclusive evidence.

3B-S06-04

TEN YEARS OF HAEMOVIGILANCE: A SYSTEMATIC REVIEW
OF PATIENT SAFETY DATA IN NEW SOUTH WALES (NSW),
AUSTRALIA

S Francis, A Thomson and A Dalli

NSW Clinical Excellence Commission, Sydney, Australia

Background: NSW public hospitals use a centralised incident reporting platform for
all incidents and near misses, the Incident Information Management System (IIMS).
Since 2008, NSW has contributed to the National Haemovigilance Program by per-
forming a targeted analysis of transfusion related adverse events as reported in IIMS.
De-identified data is extracted and then reviewed by a clinical expert working group
for classification, severity and content.

Approximately 12% of the data extracted from IIMS is compliant with the required
national reporting program. Our program determined that the amount and richness
of the data that has previoulsy been unreported, and only minimally analysed could
provide valuable learning opportunities, as well as opportunities to feedback to those
reporting and trending incidents at a local level.

Aim: Our aim was to collate, categorise, assess trends and apply a thematic analysis
of 10 years, 2005-2015, of all incidents identified as either a primary or secondary
blood and blood product incident type.

Results: Data extracted was reveiwed for relevancy and a total of 17,679 were
included for analysis.

Entered incidents are rated for outcome severity at the local level using a Severity
Assessment Code (SAC). There are four SAC ratings, ranging from SAC1 (extreme
risk) to SAC4 (low risk).

Less than 3% of blood product related incidents notified were rated as SACI or
SAC2, indicating that the vast majority of incidents resulted in little or no harm to
the patient. All SAC1 incidents are subject to a thorough investigation known as a
root cause analysis (RCA), to determine causality and identify opportunities to make
our services safer.

Entered incidents were further categorised as an actual or near miss error in the pro-
cess or activity related to blood and blood products (incident), or a physiological
response to the blood or blood product administered (complication).

© 2016 The Author
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There were 15,893 incidents, and 1,786 complications reported, however the propor-
tion of complications:incident reports has been steadily increasing over time, with a
mean of 4% between 2005 and 2009, increasing to 13% between 2010 and 2015.
Accounting for expected annual fluctuations, the number of all notifications has been
statistically stable over time and consistent with the rate of all clinical incident notifi-
cations during this period. There was a statistically significant increase in specific inci-
dent types including wastage and labelling/patient identification errors. Reported
complications such as FNHTR and allergic reactions also increased significantly.
Summary/Conclusion: As a result of our analysis, a specifc project targeting the
improvement in the rate and quality of reporting of all transfusion related near miss and
actual incidents and complications has commenced. Further work on the initial identifi-
cation and management of complications, as well as resources for senior clinicans
responsible for external reporting and patient follow up is also in development phase.
Importantly, the context of how we collect haemovigilance data in NSW must con-
sidered in all analysis. The NSW IIMS is a volunatry incident reporting system and
caution is required when analysising and reporting data. The increasing reporting
should be a considered as part of a strong and growing safety culture and will con-
tinue to be fostered by the Blood Watch Program.

3B-S06-05
ISTARE DATA 2006-2014 ON RECIPIENTS: VARIATION
BETWEEN COUNTRIES IN THE INCIDENCE AND

IMPUTABILITY OF TRANSFUSION REACTIONS

C Politis', C Richardson?, J Wiersum-Osselton®, P Robillard*, MA Escoval®,

P Renaudier®, JC Faber” and E Wood®

"Hellenic CDC, Athens, Greece *Panteion University department of Statistics, Athens,
Greece >TRIP National Hemovigilance and Biovigilance Office, Leiden, The
Netherlands Antilles “HEMA, Montreal, Quebec, Canada ®Centro de Sangue e da
Transplantacao, Lisbon, Portugal °Agence Regionale de Sante, Nancy, France "Lux
Consul Trans., Banglamoung, Thailand ®Department of Epidemiology and Preventive
Medichine Monash University, Melbourn, Victoria, Australia

Background: ISTARE, the International Haemovigilance Network’s online database,
aims to unify the collection and sharing of information with a view to harmonizing
best practices for haemovigilance systems around the world and to allow bench-
marking. It incorporates the surveillance of all adverse reactions (ARs) of definite,
probable or possible imputability to transfusion of blood components, irrespective of
severity.

This study examines the overall incidence of ARs and the grading of their imputabil-
ity to transfusion and variation between countries over the whole period of the epi-
demiological surveillance.

Methods: Aggregate data on ARs are recorded by blood component, type of reac-
tion, severity and imputability to transfusion, using internationally agreed standard
definitions. Data are submitted confidentially. Rates and ratios of ARs are automati-
cally provided for analysis of national data and charts are produced comparing
international data for 1 or more years.

Results: From 2006 to 2014, 149 national sets of annual aggregated data were
received from 28 countries (36% outside Europe), referring to 171.3 million blood
components issued. The incidence of all ARs was 87 per 100,000 components issued,
of which 25% were severe. The most common ARs were allergic (34%) FNHTR (33%)
and DSHR (14%). Of 495 deaths (0.28 per 100,000 blood components issued), 55.1%
were due to the three ARs related to the respiratory system: transfusion-associated
circulatory overload (TACO, 24.5%) transfusion-associated acute lung injury (TRALI,
17.6%) and transfusion-associated dyspnoea (TAD, 13%). Acute hemolytic transfu-
sion reactions (AHTR, 7.2%) were also among the more common causes of death.
The distribution of the incidence of ARs by country showed significant variation.
Data on imputability reported for 148,337 ARs were 23% definite, 41% probable and
360 possible. The distribution of the three categories of imputability varied consid-
erably between countries. However, it is noteworthy that a group of seven countries
— all EU Member States and thus sharing a common approach for definition of seri-
ous ARs — provided relatively homogeneous data on imputability. Existing differ-
ences between countries and haemovigilance systems regarding transfusion and
reporting practices, and in the grading of imputability and severity, may be attribu-
ted to variable compliance with international standard definitions. The extent of
under-reporting of ARs may also help to account for this diversity.

Conclusion: In its 9 years of operation, ISTARE has developed into a well-estab-
lished platform for international discussion of the incidences of transfusion reactions
of all levels of severity and imputability. ISTARE may play a significant role in ame-
liorating the existing substantial variation that exists between countries.
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TRANSFUSION PRACTICE AND TRANSFUSION-RELATED
ADVERSE REACTIONS IN THROMBOTIC
MICROANGIOPATHIES: AUSTRALIAN & NEW ZEALAND
THROMBOTIC THROMBOCYTOPENIC PURPURA/THROMBOTIC
MICROANGIOPATHIES REGISTRY DATA

L Kivivali', N Waters', L Fox', P Blombery?, Z McQuilten', E Wood' and S Cohney'

"Monash University, Melbourne, Victoria, Australia 2Ppeter MacCallum Cancer Centre,
Melbourne, Victoria, Australia

Background: Patients with thrombotic thrombocytopenic purpura (TTP) and other
thrombotic microangiopathies (TMAs) often require substantial transfusion support.
Adverse reactions (ARs) during or after plasma exchange (PEx) may occur. However,
no Australian data on frequency or severity of these ARs are available.

Aims: To describe current transfusion practice and transfusion-related ARs in
patients from the Australian and New Zealand (ANZ) TTP/TMA Registry.

Methods: The ANZ TTP/TMA Registry was established in 2009 and prospectively
collects information on demographics, diagnosis, management and outcomes
patients with TMAs. Forty-two large hospitals participate, with 258 patients of all
types of TMAs enrolled to April 2016. Data from 108 patients with confirmed diag-
nosis of TTP or atypical haemolytic uraemic syndrome (aHUS) were analysed. The
remaining patients include other TMAs and cases with insufficient information to
confirm a diagnosis (e.g. missing ADAMTS13 levels).

Results: Patient demographics and results are shown in Table 1. PEx was provided
to most TTP and aHUS patients. Just under 20% of TTP and aHUS patients received
plasma infusions, suggesting some delay in commencing PEx. Patients not receiving
PEx included three aHUS patients receiving plasma infusion only, one TTP patient
responding to prednisolone alone, two (1 each TTP and aHUS) were associated with
illicit intravenous oxycontin which spontaneously resolved, one aHUS patient
administered eculizumab promptly after diagnosis, and two TTP patients for whom
there was insufficient data. TTP patients underwent longer PEx treatment than aHUS
patients; with one TTP patient receiving PEx on 187 days. Approximately equal
numbers of TTP patients received either cryodepleted plasma (CDP) or fresh frozen
plasma (FFP), with slightly more receiving a mixture of both; FFP was the most
common replacement fluid for patients with aHUS undergoing PEx. TTP patients
received a median of almost 62 1 of plasma (range 8-578 1), almost four times as
much as aHUS patients, with one patient receiving 578 1. Time to commencement of
PEx was longer in aHUS patients, and where detail was provided, appeared to be
due to patient transfer or diagnostic uncertainty. ARs during or following PEx were
recorded for 16 TTP and eight aHUS patients, of which five were severe. ARs for one
patient were life-threatening, requiring steroids, antihistamines and admission to
intensive care for 4 days. Two other patients suffered anaphylactic ARs requiring
adrenaline but subsequent PEx were tolerated with steroid and antihistamine pre-
medication. Another patient suffered transfusion-associated circulatory overload.
Conclusion: Blood product use in patients with TMAs is high, especially in patients
with TTP. ARs were reported in one quarter of patients during or following PEx
(likely still, however, to be under-reported), five of which were life-threatening. Fur-
ther exploration of consequences of these reactions and measures to limit PEx-
related ARs is warranted. There was variation in type of PEx fluid used. Availability
of national Australian guidelines for the management of patients with TTP and other
TMA may be helpful to harmonise practice. TTP/TMA Registry findings describing
current ‘real world’ practice are an important point of reference for future clinical
and research activities.

Table 1. TTP and aHUS transfusion data from the Australia and New Zealand TTP/TMA Registry
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HEALTH EFFECTS OF BLOOD DONATION AND IRON
DEPLETION

H Ullum', E Serensen’, AS Rigas', OB Pedersen’, H Hjalgrim® and C Erikstrup

'Copenhagen University Hospital, Copenhagen, Denmark *Naestved Sygehus,
Neestved, Denmark Statens Serum Institut, Copenhagen, Denmark 1Aarhus
University Hospital, Aarhus, Denmark

4

Background: Blood transfusion service is an integrated part of modern health care
systems. Donation of blood is therefore both frequent and essential and must be safe
for the donor. Short term risks include needle injuries and fainting. Long term risks
include iron depletion to which women in childbearing age are especially vulnerable.
Iron depletion, if severe, leads to anemia, whereas milder forms have been associated
with tiredness and neurocognitive impairment in off-sping.

Aims: We want to estimate the risk of iron deficiency, to identify predictors of iron
deficiency and to explore clinical consequences of iron deficiency.

Methods: The Danish Blood Donor Study (DBDS) was initiated in 2010 and has now
included more than 107,000 participants. The study includes measurements of fer-
ritin, DNA for the testing of genetic risk markers, a plasma repository, and question-
naire data to determine lifestyle associated risk factors (meat intake, alcohol intake,
iron supplementation) as well as self-reported health (Short Form 12). In The Scandi-
navian Donation and Transfusion Database (SCANDAT) we studied mortality of
1,182,495 Swedish and Danish blood donors followed for 9,526,627 person years.
Results: In DBDS we found a high risk of iron depletion (ferritin < 15 ng/ml)
among frequent blood donors. The risk was highest among premenopausal women
(38%), followed by postmenopausal women (26%) and men (10%). Recorded dietary
factors had limited effect on risk of iron depletion. The genetic markers (HFE:
rs1800562, rs179945 and TMPRSS6; rs855791) affect iron levels and may together
with other markers be included in future risk stratification. We found that ferritin
was the strongest predictor of future decline in hemoglobin. However, iron depletion
without anemia did not influence self-perceived physical and mental health. In
SCANDAT we estimated that mortality risk was markedly lower among high fre-
quency donors compared to low frequency donors. A statistical adjustment for an
internally estimated healthy donor effect reduced the association between high
donation frequency and low mortality risk.

Summary/Conclusions: Iron deficiency is common among blood donors. The stron-
gest risk factors are high donation frequency, female sex and, among women, child-
bearing age. Dietary factors and genetic constitution may also be used in prediction
of iron depletion. Iron depleted donors are at risk of a subsequent decline in hemo-
globin, however, their self-reported health is not inferior to that of iron replete
donors. Although the improved survival among high frequency donors may be
caused by a healthy donor effect the data strongly contradicts severe negative effects
on survival. Future studies need to focus on more specific health risks (restless leg
syndrome, tiredness, concentration problems) and on adverse effects in pregnancy.
Blood banks may consider providing targeted iron supplementation. It is still
unknown whether blood donation is beneficial for the health of the donor or
whether iron depletion poses a significant risk for their future health.

3B-S07-02
A EUROPEAN SURVEY ON DONOR DEFERRAL FOR ALLERGY:
RATIONALE AND INITIAL RESULTS OF A TWO-TIME SURVEY

IN 36 COUNTRIES
0 Garraud', A Haddad?, C Martin’, Z Anouty”, M Bagge Hansen®, G Rautmann®,

Mixture: 27 (39%)

TTP (n=72) aHUS (n=36)
Female 54 (75%) 23 (64%)
Age (median) years 41 (range 19 - 79) 31 (range 0 - 68)
PEx 69 (96%) 29 (81%)
Plasma infusion given 13 (18%) 7 (19%)
Days of PEx/infusion {median) 13.5 (range 2 - 187) 7 (range 1-58)
Exchange fluid reported to registry CDP: 19 (28%) CDP: 0
(remaining fluid usage unknown) FFP: 22 (32%) FFP: 15 (52%)

Mixture: 7 (24%)

Total exchange volume (median)

61.5L (range 8L —578L)

17.5L (range 3.5L—232L)

Time to PEx (median hours)

8.5h (range 2h = 96h)

19.5h (0 — 2400h)

Of patients receiving PEx, adverse
reaction reported

16 (23%)

8 (27%)

S MacLennan® and R Norda”

TINTS, Paris, France *Department of Clinical Pathology and Blood Banking, Sacre
Coeur Hospital, Beirut, Lebanon *Department of General Medical Practice, University
Hospital of Saint-Etienne, Saint-Etienne, France *Rigshospitalet, Copenhagen,
Denmark °European Directorate for the Quality of Medicines, the Council of Europe,
Strasbourg, France ®National Blood Service, Leeds, United Kingdom ’ Akademiska
Sjukhuset, Uppsala, Sweden

Background: A survey on Allergy and consideration of blood establishments (BEs)
for donor/donation acceptance or deferral criteria was conducted under the aegis of
the European Committee (Partial Agreement) on Blood Transfusion (CD-P-TS) of the
Council of Europe. The initial purpose of the survey was to evaluate practices in dif-
ferent countries/BEs regarding mitigation of any risk related to allergy both in
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donors and recipients of the donated components; the secondary purpose was to
draft a recommendation to be submitted to the CD-P-TS if needed.

Materials and methods: A survey was prepared and disseminated to representatives
of CD-P-TS members states and observers, and other BEs in the Mediterranean
region who are neither members nor observers to the CD-P-TS but have imple-
mented French, Belgian, Dutch or German regulatory requirements applied to BEs. It
consisted of two consecutive questionnaires. Responses to the first questionnaire
indicated that the questions posed were not precise enough as left room for interpre-
tation and the same BE attitude could be quoted differently by respondents. The sec-
ond questionnaire was presented as a diagram, with decision tree pathways to be
circled by responders.

Results: The questionnaire was sent to 43 BE representatives with, to date 25
responses from 31 CD-P-TS members, six from six CD-P-TS observers, and four from
six Mediterranean observers (81.39% success rate). Among the 35 replies recorded,
based on responses, we were able to stratify into six groups: No policy (3/35; all
non CD-P-TS members); donor deferral when documented severe allergy only (22/
35); donor deferral when symptomatic allergy (9/35); donor deferral when any type
of allergy being reported (3/35); donor deferral when local allergy to anaesthetics,
disinfectants or drug being reported (6/35); donor not excluded (1/35) for allergy
issues. The rationale behind the policy in most BEs is to protect both donors (26/35
recorded answers) and blood recipients (27/35) even thought the concern of antigen
or antibody transfer in the recipient is not consensual (respectively 17/35 and 23/35
admit the transfer).

3B-S07-03
GENETIC FACTORS INFLUENCING HAEMOGLOBIN IN BLOOD

DONORS: RESULTS FROM THE DANISH BLOOD DONOR STUDY
E Sorensen', AS Rigas', LW Thorner', KS Burgdorf', OB Pedersen?, SR Kotzé’,

C Erikstrup®, MS Petersen® and H Ullum'

'Copenhagen University Hospital, Copenhagen, Denmark *Naestved Hospital,
Naestved, Denmark >Aarhus University Hospital, Aarhus V, Denmark

Background: Low haemoglobin (Hb) due to iron deficiency is a common cause of
blood donor deferral. Several studies have identified genetic variants associated with
Hb or other markers of iron levels. Recently, we found that three specific single-
nucleotide polymorphisms (SNPs) had an effect on the ferritin level of blood donors,
but not consistently on the risk of iron deficiency (Serensen et al. Transfusion
2016).

Aims: The current study is part of an effort to establish a panel of SNPs suitable
for predicting the risk of low Hb or iron levels. Thus, we investigated the effect of
the same set of SNPs on haemoglobin levels on 14,122 Danish blood donors. Knowl-
edge of variants associated with susceptibility to low Hb level and/or iron deficiency
could allow individualised bleeding intervals according to genetic risk.

Methods: Samples were collected from Danish blood donors participating in the
Danish Blood Donor Study (DBDS). Hb was measured on all donors. DNA was
extracted and analysed by LGC Genomics Extraction and Genotyping Service (Hod-
desdon Herts, United Kingdom). Six SNPs in four genes were investigated. The stud-
ied genes and SNPs were: (a) TMPRSS6, encoding Transmembrane protease serine
six involved in the regulation of hepcidin: rs855791; (b) HFE, associated with
hemochromatosis: rs1800562 and rs1799945; (c) BTBDY, encoding BTB/POZ
domain-containing protein nine associated with restless legs syndrome: rs9357271;
(d) TF, encoding Transferrin: rs2280673 and rs1830084. For each SNP the effect on
Hb levels was assessed by multivariable linear regression analysis. Results are pre-
sented as regression coefficients. Multivariable logistic regression analysis was used
to assess each SNP as a risk factor for low Hb levels (<8.4 mM for men; <7.8 mM
for women).

Results: Results from the linear and logistic regression analyses are shown in the
Table 1. The multiple linear regression analysis showed a significant association of
the SNPs in HFE and in TMPRSS6 with Hb levels using an additive genetic model.
Specifically, the G-allele in rs1800562 and the C-allele of rs1799945 in HFE both
correlated negatively with Hb levels. The same alleles were associated with an
increased risk of low Hb among men, whereas only rs1799945 increased the risk of
low Hb among women. In addition, the T-allele of TMPRSS6 rs855791 was nega-
tively associated with Hb levels in both sexes. This allele increased the risk of low
Hb among women, but not among men. None of the genetic variants in TF and
BTBD9 showed any association with Hb levels.

Summary/Conclusions: Our study showed that the investigated SNPs in HFE and
TMPRSS6 had a significant effect on Hb levels. In addition, all three SNPs in HFE
and TMPRSS6 affected the risk of low Hb among either men or women or both.
Thus, the SNPs had a more profound impact on Hb than on ferritin levels, for which
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Table: Impact of specific single nucleotide polymorphisms (SNPs) on haemaglobin
levels (Hb) and on the risk of low Hb*

Men Women
Multiple linear regression analysis; outcome: Hb
Gene SNP Coef. pvalue Cl Coef. pvalue Cl
HFE rs1799945 -0.057 <0001 -0.08 -003 -0.043 <0.001 -0.07 -0.02

rs1800562 -0.097 <0.001 -0.13 -0.06 -0.061 <0.001 -0.09 -0.03
TMPRSS6 rs855791  -0.039 <0.001 -0.05 -0.02 -0.046 <0.001 -0.06 -0.03
Logistic regression analyses: outcome: Low Hb**
Gene SNP OR p value [+] OR p value Cl
HFE rs1799945 139 0.006 110 1.75 122 0.013 1.04 143
rs1800562 148 0023 106 208 116 0190 093 145
TMPRSS6 rsB55791 1.01 0.940 087 116 1.18 0.002 1.06 1.32
*Data shown for selected SNPs only; **Men <8.4 mmol/L, women <7.8 mmol/L

we previously only found increased risk of iron deficiency associated with the
TMPRSS6 SNP in men only. Our data support that genetic testing may be useful in
a future assay for personalised bleeding intervals according to genetic risk.

3B-S07-04
COMBINED CELL INDEX (CCI) IN THE ASSESSMENT OF IRON

STORES IN BLOOD DONORS
T Vuk, J Bingulac-Popovic, T Ocic and I Jukic
Croatian Institute of Transfusion Medicine, Zagreb, Croatia

Background: Iron deficiency is common and important consequence of frequent
blood donations, especially in female donors. Ferritin measurement is reliable
method for estimating iron stores in blood donors. The sensitivity of red blood cell
(RBC) parameters of complete blood count (CBC) in detecting non-anemic iron defi-
ciency is significantly lower. Consequently, there were several attempts to increase
the detection sensitivity by combining these parameters in different indices. In 2007,
Frank Boulton proposed the application of the CCI (Combined Cell Index) in the
assessment of iron stores in blood donors (Boulton, Transfusion Medicine, 2007).
This index combines MCV, MCH and RDW and is calculated according to the for-
mula: RDW x 10* x MCV~' x MCH™ .

Aims: The aim of the study was to assess the appropriateness of using CCI in the
assessment of iron stores in blood donors, as well as its position in relation to other
RBC parameters.

Methods: The study was conducted at Croatian Institute of Transfusion Medicine in
Zagreb. The study involved whole blood donors (792 women and 1,084 men),
accepted for blood donation, including the requirement of minimum haemoglobin
level (125 g/l for women and 135 g/l for men), estimated by copper sulphate
method. Serum ferritin was determined on Cobas ¢311 analyzer (Roche Diagnostics,
USA), and CBC using Cell-Dyn Ruby (Abbott Diagnostics, USA) haematology ana-
lyzer. We have analyzed the correlation between the RBC parameters (RBC, Hgb,
MCV, HCT, MCH, MCHC, RDW) and CCI with the serum ferritin. For six parameters
with the highest level of correlation relative to ferritin (Hgb, MCV, MCH, MCHC,
RDW and CCI) the diagnostic efficacy in the detection of iron depletion (ferritin
<12 pg/l) was assessed using ROC analysis with calculation of AUC (Area Under the
Curve). Sensitivity and specificity was calculated for the optimal cut-off values (ob-
tained by Youden index).

Results: CCI showed the highest degree of correlation with ferritin (r = —0.373 for
men and r = —0.590 for women) and highest AUC (0.961 for men and 0.864 for
women) in evaluating the diagnostic value of different tests for the detection of
depleted iron stores. Using the cut-off value of 52.6 for men and 50.6 for women,
corresponding Youden index was highest for CCI in both sexes (0.851 for men and
0.612 for women). The sensitivity and specificity of CCI in the population of male
donors (0.941 and 0.910, respectively) was higher in comparison to female donors
(0.851 and 0.761, respectively). With the cut-off value of 135 g/l for men and
125 g/l for women, the sensitivity of haemoglobin was only 0.177 and 0.228,
respectively.

Summary/Conclusions: The results of the study confirm satisfactory diagnostic
value of CCI in detecting depleted iron stores in blood donors. The use of CCI could
be particularly useful to blood establishments analyzing CBC in all blood donors
and measuring ferritin level depending on the results obtained. By adapting blood
bank computer software it is possible to achieve the transfer of the results from the
haematology analyzer, calculate the CCI and create decision algorithms on further
actions.
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3B-S07-05
FREQUENCY OF LIFE THREATENING ALLERGIES AMONG

BLOOD DONORS
F O’Brien, K Gilmore and M Goldman

Canadian Blood Services, Ottawa, Ontario, Canada

Background: There have been rare cases of passive transfer of food specific hyper-
sensitivity from donors to recipients leading to anaphylactic reactions. In Canada in
2006 a plasma recipient developed an anaphylactic reaction after eating peanut but-
ter 2 days post- transfusion; the donor had a history of severe peanut allergy. In a
2008 donor survey, 40% of donors stated they have allergies; 7.7% stated that they
had severe allergies. Recently a recipient developed anaphylactic reactions to salmon
and peanuts in the days post-platelet transfusion, one of the donors was found to
have a history of severe food allergies.

Aims: To determine if additional screening questions could identify a subset of
donors at higher risk of donating blood that puts recipients at risk of hypersensitiv-
ity to allergens.

Methods: In October, 2015 as part of a quarterly on-line satisfaction survey, 6,233
blood donors were randomly selected from all regions of Canada except the province
of Quebec. All donors had donated within the previous 3 months. Donors were
invited by email to participate and provided a link to the on-line survey. They were
asked if they had severe (possibly life threatening) allergies. Donors responding affir-
matively were asked to select causes and symptoms from lists, and were also asked
if they carry and have used a self-injecting epinephrine pen. Weighting factors were
applied to the data to ensure regional representativeness. Frequencies of responses
were tallied.

Results: There were 1,559 donors who completed the on-line questionnaire (25%
response rate). Of these, 50 (82) stated that they had a possibly life threatening
allergy. Common causes (more than one response was possible) were medications
(449%), peanut or other nut allergies (27%), shellfish or other fish (10%), other food
allergies (23%), and insect stings (14%). Common symptoms (more than one response
was possible) were swelling (61%), difficulty breathing (53%), itching (53%) and rash
(47%). One third of respondents stating that they have life threatening allergies carry
an epi-pen all or most of the time, with 17% of these reporting ever using it.
Summary/Conclusions: Self-reported serious allergies are common. Severe food
allergies are reported in about 2.7% of donors, correcting for donors with multiple
food allergies. Symptoms reported are consistent with severe reactions. A smaller
segment of donors carry and have used a self-injecting epinephrine pen, however
this is in part related to the allergen (not necessary for medication use) and not to
the severity of the reactions. It is difficult to identify a particularly high risk subset
of donors without leading to significant deferral of many safe donors.
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3B-S08-01

EFFICIENT THERAPEUTIC FUNCTION ON AUTOIMMUNE
DISEASE MODEL: EXPERIMENTAL AUTOIMMUNE
ENCEPHALOMYELITIS (EAE) MICE BY SELECTIVELY INDUCED
AND EXPANDED POLYCLONAL HUMAN CD8+ REGULATORY

T CELLS
J Sun, YM Yang, XN Huo, XY Jiang, RF Xie, L Gao, YM Zhu, HH Fan and J Yang
Shanghai Blood Center, Shanghai, China

Background: Autoimmune disease (AID) is an immune system disease which devel-
ops with slow pace and would cause serious destruction to the human body. It is
widely believed that AID is caused by the fact that T cells recognize self antigens
and escape normal immune regulation of the body. Although clinical therapy using
chemical drugs has a certain positive effect, it also increases the risk of tumors and
infections as a side effect. In recent years, research shows that regulatory T cells in
AID patients are deficient or disfunctional and transfusing regulatory T cell has an
efficient therapeutic function on AID models. However, due to the limited number of
natural Treg cells, amplification of Treg cells in vitro for adoptive therapy is needed.
Unfortunately, the expanded CD4+ Foxp3+ Tregs could transform into effect T cells
easily in inflammation. Several approaches for inducing Ag-specific CD8+ Tregs
have been reported, but there is currently no reliable protocol for the ex vivo induc-
ing and large-scale expansion of human polyclonal CD8+ Foxp3+ Tregs.
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Figure 1. Comparing the induction of CD8+ Treg under different inducing
conditions and amplification ability of selected Treg (induced with TGF-
B+rapamycin.
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Figure 2. Therapeutic function on EAE mice by ex vivo induced and
expanded CD8+ Tregs.

Aims: In this study, we compare different inducing conditions on CD8+ Tregs
development in order to select an effective method to induce and amplify polyclonal
CD8+ Treg cells in vitro. We also investigate their therapeutic function on autoim-
mune disease model: experimental autoimmune encephalomyelitis (EAE) mice.
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Methods: Human CD8+ T lymphocytes (isolated from PBMCs) were cultured with
anti-CD3/28 beads and IL-2, plus TGF-B1 or TGF-B1 + rapamycin (RAPA) or TGF-
B1 + rapamycin+all-trans retinoic acid (ATRA) to induce CD8+ Tregs in vitro. The
selectively induced CD8+ Tregs were amplified for another three rounds of re-stimu-
lation. The first and the fourth round Tregs (PP and QPP) were transfused into EAE
mice. The features and functionalities of the expanded CD8+ Tregs were investigated
and EAE mouse model was induced with MOG33 55 as an AID model.

Results: CD8+ Foxp3+ Treg could be efficiently induced and expanded (10,000
times at least) in vitro and has an efficient therapeutic function on EAE mice.
Through comprehensive consideration of amplification ability, secretion of inflam-
matory cytokines, expression of Foxp3 and suppression capacity, we found TGF-
B1 + rapamycin were the most appropriate induced condition. The obtained
CD8+ Tregs (TGF-B1 + rapamycin induced) expressed high level of Foxp3 (up to
90%), CD25, and CD103, secreted small amount of IL-2, IL-10 and TGF-f, did not
secret IL-17A, and were stable in inflammatory conditions which were different from
the plastic characteristic of expanded CD4+ Tregs in inflammation. The expanded
Tregs adopted vigorous suppression function on CD4+ CD25— effect T cells (mainly
dependent on cell contact) and anergy ability in vitro. In EAE mice, both PP and
QPP (the first round and the fourth round) CD8+ Foxp3+ Tregs treatments could sig-
nificantly alleviate the severity of disease. The disease scores and lymphocytic infil-
tration in mice brain were reduced after adoptive transfusing with CD8+ Treg.
Moreover, CD8+ Treg treatment can significantly down-regulate both IFN-y+ CD4+
T cells and IL17A+ CD4+ T cells in lymphocytic infiltration, revealing the fact that
through this way the damage on brain tissues can be reduced.

Conclusion: The results revealed that human CD8+ Treg cell could be selectively
induced and expanded in vitro and such cell has an effective therapeutic function
on EAE mice. This research can provide a novel cell for efficient cell therapy on
autoimmune disease and improve the utilization of blood components.

3B-S08-02
ROLE OF FCG-RECEPTORS IN IGG-ANTIBODY MEDIATED RED

BLOOD CELL CLEARANCE AND IMMUNE SUPPRESSION

TC Stegmann', HR Waterman?, A Bentlage', L Kapp?, S Lissenberg’, R Plomp?,

M Wuhrer’, RBM Schasfoort*, G Vidarsson', E van der Schoot' and JC Zimring2
'Sanquin, Amsterdam, The Netherlands *Bloodworks Northwest, Seattle, Washington,
United States of America JLUMC, Leiden, The Netherlands *Universiteit Twente,
Enschede, The Netherlands

Background: Alloantibodies against red blood cells (RBC) mediate rapid clearance
of RBC, causing hemolytic transfusion reactions and hemolytic disease of the new-
born. Passive administration of allo-antibodies against RBC can prevent humoral
immune response, a phenomenon exploited in Rh-immunoprophylaxis. It is gener-
ally thought that Rh-Ig induces rapid clearance of circulating fetal D-positive RBC,
by binding to activating IgG-Fc receptors (FcgR), preventing recognition of these
cells by the immune system. However, how the different FcgRs are involved in RBC
clearance and/or antibody-mediated immune suppression is not known.

Aim: To determine which FcyR mediate RBC clearance and promote immune sup-
pression in a mice.

Methods: Anti-KEL1, V-gene matched, mouse IgG1, IgG2a, IgG2b and IgG3 were
engineered as well as IgG1 and IgG2a with low core-fucosylation. Wild-type (WT)
mice or mice lacking the common FcyR-signaling chain (Fc-g-chain =) were pas-
sively immunized with these anti-KEL1 IgG antibodies followed by transfusion with
Dil-labeled mouse-RBC expressing human KEL1, mixed with DiO-labeled WT-RBC.
The survival of the incompatible KEL1 RBCs was determined as a function of survival
of compatible WT RBCs using the Dil:DiO ratio in each animal. Mice received a boos-
ter transfusion at day 14 and to measure anti-KEL1 specific immune responses, sera
were collected at day 6 and 21 post RBC transfusion. Specific anti-KEL IgG and IgM
antibodies were measured by flowcytometry. Binding affinity of all IgGs used in this
study to all FcgRs was measured by SPR. This SPR measures the interaction of mono-
meric IgG with FcyR and therefore does not necessarily reflect the in-vivo situation
where FcgR interact with IgG-coated RBCs. Closer modelling of the in-vivo situation
was achieved with our new cellular-SPR-imaging (cSPRi) technique.

Results: Clearance was not observed in IgG3 immunized mice nor in any of the
ch—chain’/’ mice, indicating that activating FcyR are indispensable for clearance.
1gG2b caused only limited clearance while IgG1 and IgG2a both induced strong and
similar clearance. IgG1 and IgG2a with decreased fucosylation induced less RBC
clearance, whereas hypofucosylation did not affect the affinity of monomeric IgG1
to any FcyR, and even increased the affinity of IgG2a for FcyRIV. However, these
affinities do not reflect the binding strength between FcyR and RBC-bound IgG. In
particular, deposition of IgG on the surface of RBCs was found to have profound
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effects on the interaction with FcyRIIb. Upon opsonization, IgG2a bound the inhibi-
tory FcyRIIb only after hypofucosylation, which also enhanced the avidity of IgG1
for FcyRIIb. Altogether our findings support a model in which activating FcyRIII is
the predominant receptor for clearance of anti-KEL1-opsonized RBC, and FcyRIIb
inhibits this clearance. Next immune responses following passive immunization were
studied. While IgG1 induced immune suppression, IgG2a was immune enhancing.
This immune-enhancement by IgG2a dissipated completely in Fc—y—chain’/’ mice,
suggesting that this effect is mediated by the activating FcyR, while immune-sup-
pression is mediated by FcyRIIb.

Conclusion: In mice RBC are cleared mainly via FcyRIII while interaction with
FcyRIIb inhibits clearance. Antibody-mediated RBC clearance does not predict the
immunomodulatory effect. Subtle changes in IgG-subclass composition and glycosy-
lation may affect RBC clearance and immunomodulating capacity of IgG antibodies.
These findings may have direct implications for the design of recombinant anti-D
1gG for immunoprophylaxis.

3B-S08-03

RED BLOOD CELL METABOLIC RESPONSES DURING BLOOD
BANK STORAGE UNDER MILD AND ACUTE HYPOXIA

A D’Alessandro’, T Nemkov', RC Hill', KC Hansen' and Y Tatsuro”

’University of Colorado Denver, Aurora, Colorado, United States of America ’New
Health Sciences Inc, Cambridge, Massachusetts, United States of America

Background: Despite reassuring evidence from randomized clinical trials supporting
the safety and efficacy of red blood cell (RBC) transfusion, erythrocytes stored under
blood bank conditions undergo a significant number of biochemical and morphology
alterations, collectively referred to as the storage lesion. While the clinical signifi-
cance of the storage lesion is still matter of debate, hypoxic/anaerobic storage of
RBCs has been proposed to mitigate the storage lesion. Deoxygenation of packed
RBCs decreases stored RBC hemolysis, morphological lesions, osmotic fragility and
alterations to the cytoskeletal proteome. Anaerobic storage of RBCs resulted in bene-
ficial effects on energy metabolism, likely promoted by the oxygen-dependent meta-
bolic modulation phenomenon, which involves competitive binding of
deoxyhemoglobin and rate limiting glycolytic enzymes to the N-terminal cytosolic
domain of band 3. Recently, we demonstrated that alkalinization induced by anaero-
biosis only explains part of the beneficial advantages in terms of energy metabolism
in hypoxic stored RBCs, while promotion of energy metabolism through increased
glycolytic fluxes may compromise the antioxidant potential of hypoxic RBCs.

Aims: Deoxygenation promotes energy metabolism of stored RBCs, but S02% win-
dows that maximize such benefits have not been determined. Beneficial effects are
anticipated in response to exposure of packed RBCs to mild/acute hypoxia in a dose
dependent fashion. Tracing experiments with '°C,,;-glucose will reveal whether
hypoxic conditions entirely compromise RBC antioxidant capacity by promoting a
complete shutdown of the pentose phosphate pathway or rather prevent oxidative
stress through the activation of unanticipated pathways.

Methods: A paired study (n = 4) was designed to investigate the effects of % 0, on
log4 leukoreduced stored RBC metabolism. Units were stored either under control
conditions (~60% SO,), hyperoxia (+90% SO,) or mild to acute hypoxia (20, 10, 5,
and <3% S0,). 13Cly,_‘g—glucose was spiked into the Additive Solution three to moni-
tor metabolic fluxes through UHPLC-MS metabolomics on a weekly basis until stor-
age day 42 and redox proteomics at day 2 and 42.

Results: Omics technologies, in particular proteomics and metabolomics have con-
tributed significant advancements in our understanding of the storage lesion. Here,
metabolomics and proteomics technologies were adopted to investigate RBC storage
under mild/acute hypoxic conditions. Glucose oxidation through glycolysis was pro-
moted in a hypoxic-dose-dependent fashion, resulting in the preservation of higher
than normoxic control levels of 2,3-DPG and ATP throughout storage. Tracing
experiments with ”Chu—glucose showed that activation of the NADPH-generating
pentose phosphate pathway was proportional to oxygen saturation levels, and it was
highest at +90% SO,, and lowest, but still significantly active at <3% SO,. Consis-
tently, anaerobic RBCs had higher NADPH/NADP+ ratios, decreased hemolysis,
methemoglobin and irreversible hemoglobin oxidation at functional His93 and
Cys94 of beta hemoglobin. In addition, increased total GSH and GSH/GSSG ratios,
and decreased supernatant urate oxidation are suggestive of suggestive of decreased
oxidative stress and increased total antioxidant capacity in hypoxic/anaerobic RBCs.
Tracing experiments indicate that GSH synthesis, an ATP-dependent process, was
inversely proportional to SO, in a dose-dependent fashion

Conclusions: Hypoxia ameliorates the energy and oxidative metabolic lesion in a
dose-dependent fashion, with an optimal window within 10-5% SO,.



Young Investigators Scientific Session 33

3B-S08-04

A COMPARISON OF ADDITIVE SOLUTIONS (SAG-M, AS-3 &
ESOL-5) FOR STORAGE OF THAWED DEGLYCEROLISED RED
CELLS

K Winter, RG Webb, L Johnson and DC Marks

Australian Red Cross Blood Service, Sydney, Australia

Background: The Australian Red Cross Blood Service has been routinely freezing
and deglycerolising red cells for several decades to preserve rare phenotypes and for
anti-RhD immunisation. However, deglycerolised cells are resuspended in SAG-M,
which limits the shelf-life to 24 h due to high haemolysis. Use of an alternative
additive solution, such as AS-3 or ESOL-5 may allow an extension of this shelf-life.

Aim: The aim of this study was to compare the quality of deglycerolised red cells
stored in additive solutions, SAG-M, AS-3 and ESOL-5, to extend the shelf-life
beyond 24 h.

Methods: Three ABO/RhD-matched, leukocyte-depleted red cells in SAG-M (day 7
post-collection) were pooled and split for a three-arm study (n = 9 replicates). A
sample of the pooled red cells was taken as a pre-freeze baseline measurement. The
red cells were glycerolised with approximately 40% glycerol, using an ACP-215 cell
washer and frozen at —80°C. For each replicate, three matched components were
thawed and deglycerolised using the ACP-215 cell washer, then resuspended in
equivalent volumes (30 or 40 ml depending on unit size) of either SAG-M, AS-3 or
ESOL-5. Units were stored at 2-6°C and sampled on day 0, 1, 3, 7, 10 and 14, or
until haemolysis exceeded 0.8%. Samples were tested using a range of in vitro
assays. A two-way repeated measures ANOVA was performed to compare data from
deglycerolised red cells in each of the three-arms on day 0, 1 and 3. Due to high
haemolysis in the SAG-M group, sampling was not continued and therefore a second
two-way repeated measures ANOVA was performed comparing data for AS-3 and
ESOL-5 on day 0, 1, 3, 7, 10 and 14. A P < 0.05 was considered significant.

Results: There were no significant differences in the pre-freeze parameters of the
red cells in the three-arms. Red cells stored in SAG-M exceeded the upper limit of
haemolysis (<0.8%) on day 3 post-thaw, compared to day 10 for red cells in AS-3
and day 14 for red cells in ESOL-5. Post-thaw, there were statistically significant dif-
ferences in MCHC (P =0.0264), pH (P <0.0001), potassium concentration
(P = 0.0155) and glucose concentration (P < 0.0001) between the three resuspension
solutions. Further, the haematocrit (P = 0.004), MCHC (P = 0.0006), pH (P = 0.0012)
and glucose concentration (P < 0.0001) were different between the AS-3 and ESOL-
5 groups. Interestingly, the 2,3-DPG concentrations were not significantly different
between the groups, possibly due to the age of the red cells prior to freezing. Red
cells resuspended in ESOL-5 maintained a higher concentration of ATP than AS-3
red cells on days 10 and 14 post-thaw.

Summary/Conclusions: Alternative additive solutions, AS-3 and ESOL-5, could
allow extension of the shelf-life for deglycerolised red cells to between 10 and
14 days. In particular, lower haemolysis and LDH concentrations, together with a
higher ATP concentration in the red cells stored in ESOL-5 may allow extension of
the post-thaw shelf-life to 14 days.

I Additive SAG-M AS3 ESOLS
Day post-thaw 0 3 o 3 Tl o o | 3 | 7 1
Haemolysis (%) 02401 072037 (04201 05801 05202 [ 07202 (04201 (04201 04201 06202

23.0PG (umolighb) (47528 09208 |48:28 06107 00:00 00200 |45:26 0909 01202 00201

ATP (molig Hb) 50404 44405 |49406 41405 32405t |24:04f 48407 42405 38405 31405

* p-value < 0,05 compared to AS-3
 p-value < 0.05 compared to ESOL-5

Caption 1. Post-thaw characteristics

3B-S08-05

PREVALENCE AND IMPACT OF ANTI-CYTOKINE
AUTOANTIBODIES IN HEALTHY BLOOD DONORS — RESULTS
FROM THE DANISH BLOOD DONOR STUDY

J Hjorth von Stemann, M Bagge Hansen, H Ullum, L Wegner Thoerner and

A Stribolt Rigas

Copenhagen University Hospital, Copenhagen, Denmark

Background: Natural cytokine-specific auto-antibodies (c-aAb) are novel players in
terms of immune dysfunction, and their presence in blood and capacity for neutral-
ization of cytokine function are well established. Such cytokine neutralization may
result in lacunar immune deficiencies, and several c-aAb specific for pro-inflamma-
tory cytokines correlate with increased susceptibility to opportunistic infections.

C-aAb are found in the plasma of both patients and healthy donors, in donor-
derived IgG pools, and may be transferred through transfusions or induced through
cytokine therapy. The precise etiology of c-aAb etiology remains undefined.

Aims: We aim to characterize the prevalence of c-aAb in healthy blood donors, to
identify predictors of elevated c-aAb levels and to determine the impact of c-aAb on
blood donor and patient health.

Methods: C-aAb levels were detected using a validated assay for the Luminex 100
platform. Briefly, plasma samples from the Danish Blood Donor Study were incu-
bated with cytokine-conjugated MagPlex beads (Luminex corp.), followed by addi-
tion of PE-tagged anti-human secondary antibody. Signal specificity was validated
by signal displacement through pre-incubation of samples with excess free cytokine,
or pre-incubation of cytokine-conjugated beads with excess cytokine-specific anti-
body. Following c-aAb screening, linear and logistic regression analyses were used
to investigate c-aAb correlations to epidemiological and biochemical parameters.
Blood donors with highly elevated C-aAb will be further monitored across consecu-
tive donations. C-aAb-mediated functional cytokine neutralization was investigated
by correlating c-aAb levels with donor self-perceived health, prescription history
and C-reactive protein (CRP).

Results: Because blood donors represent a selected healthy population c-aAb did
not correlate with overt pathology; however, we observed several indications of a
possible c-aAb-mediated functional impact. High levels of IL-6 specific c-aAb corre-
lated with threefold increased odds of undetectable levels of CRP (P = 0.005), an
inflammation maker known to be induced by IL-6. IL-1a specific c-aAb correlated
with significantly reduced scores of self-perceived physical health for the youngest
donors (age = 18-39 years, P = 0.001). C-aAb specific to anti-inflammatory IL-10
were correlated with reduced likelihood of several antibiotic prescriptions (P = 0.02—
0.05). Advancing age was a common predictor of IL-1a, IL-6, IL-10 and GM-CSF c-
aAb (P = 0.001-0.007), and IL-1o and IL-10 were associated with men (P = 0.006—
0.025).

Together these data suggest a varied set of predictors and functional impact for indi-
vidual c-aAb in healthy donors.

Conclusions: Cytokine-specific autoantibodies are a common feature in healthy
Danish blood donors, and may reach levels that impact cytokine function. This
makes them a possible factor in the development of transfusion-related
immunomodulation, and a relevant component of screenings of immunodeficient
patients.

3B-S08-06

ACUTE NORMOVOLEMIC HEMODILUTION IN MAJOR
ORTHOPAEDIC SURGERY

N Bansal, G Kaur, S Garg and S Gombar

Government Medical College and Hospital, Chandigarh, India

Background: Allogeneic blood transfusion is associated with the risk of transmis-
sion of infectious agents, transfusion related immunomodulation among others. With
increasing concerns about the newer emerging pathogens, alternatives to allogeneic
blood transfusion are being explored and acute normovolemic hemodilution (ANH)
is one of them.

Ainlis: determine the safety and efficacy of ANH in patients undergoing total hip
replacement (THR)/total knee replacement (TKR).

2. To determine effect of ANH on allogeneic blood requirement, clinical outcome
and length of hospital stay in patients undergoing THR/TKR.

Methods: A prospective interventional study was conducted from March 2014 till
September 2015 in patients undergoing TKR/THR. A total of 50 patients were
assigned to ANH group (n = 25) or control group (n = 25). Patients aged 18-
65 years, having American Society of Anesthesiologists physical status I/II, with a
preoperative hemoglobin of more than 12 g/dl were included in the study. Hemodi-
lution was performed in patients of ANH group with ringer lactate as the replace-
ment fluid. Patient vitals were constantly monitored during phlebotomy and during
operation. Blood sample was withdrawn preoperatively, after completion of hemodi-
lution, after completion of surgery, 24 h after completion of surgery and at dis-
charge from hospital and evaluated for hemoglobin, hematocrit, platelet count,
coagulogram (PT, PTI, aPTT, INR). Patients were followed up till discharge from
hospital.

Results and discussion: Hemoglobin levels decreased from 10.4 £ 0.7 g/dl at com-
pletion of surgery to 10.0 & 0.7 g/dl, 24 h after completion of surgery in the ANH
group which was less as compared to control group in which hemoglobin levels
decreased from 11.1 £ 0.6 g/dl at completion of surgery to 10.0 & 0.6 g/dl, 24 h
after completion of surgery, as shown in Table 1. This can be attributed to higher
postoperative bleeding in control group as compared to ANH group. All parameters
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PARAMETER ANH Group | Control Group |P value
Allogeneic Blood Transfusion 4 15 0.001
(number of patients )

Post operative complication 7 16 0.01
(number of patients )

Length of hospital stay ( days) 1043 1243 0.06

Table 1. Transfusion and patient outcomes

Hemaoglobin (g/dL)
Stage ANHgroup |Control group |p-value
Pre-pperative 12.740.7 12.6+0.6 0.56
After completion of hemodilution 116104 - -
After completion of surgery 10.440.7 11.140.6 0.0002
24 hours after completion of surgery |10.0+0.7 10.0+0.6 0.72
At discharge 10.810.6 11.1+0.5 0.17

Table 2. Changes in mean hemoglobin of the patients

of coagulogram, although within normal limits, were more deranged in control
group as compared to ANH group (P < 0.05), 24 h after completion of surgery. As
fresh clotting factors are returned at wound closure in ANH there appears to be bet-
ter replenishment of clotting factors in ANH group. ANH did not produce any
adverse effects on systolic BP (122 4+ 6 vs 121 + 7 mm Hg, P = 0.38), diastolic BP
(81 =4 vs 79 + 5 mm Hg, P = 0.10), heart rate (76 &+ 6 vs 78 = 7, P = 0.30) or
oxygen saturation (98.6 + 0.8 vs 98.5 £ 1.1%, P =0.91), neither during phle-
botomy, and neither during operation. Allogeneic blood requirement was signifi-
cantly less in ANH group as compared to control group (4 vs 15, P =0.001).
Postoperative complications were significantly lower in ANH group as compared to
control group (7 vs 16, P =0.01). This can be attributed to avoidance of
immunomodulatory effect of allogeneic blood transfusion as a result of ANH. Length
of hospital stay was 10 + 3 days in ANH group as compared to 12 + 3 days in
control group. Although it was statistically not significant (P = 0.06), but even
reduction of 2 days, significantly reduces cost of treatment for the patient and also
increases the bed turnover rate of hospital.

Conclusions: ANH is a safe, efficacious and cost effective procedure, with decreased
allogeneic blood requirement and decreased post operative infection rate in patients
undergoing THR/TKR. It is of increased value in developing countries like India
where chances of transfusion transmitted infections are still high because of lack of
nucleic acid testing in majority of blood banks, and where there is high demand of
blood and strain on the blood bank inventory.

Platelets and HLA

3B-S09-01

ACID-TREATMENT CREATES HLA-DEFICIENT PLATELETS
THAT REMAIN FULLY FUNCTIONAL BUT ESCAPE IMMUNE
DESTRUCTION BY HLA ANTIBODIES

S Meinke', C Karlstrom'?, A Mortberg?, P Sandgren’, E Refsum?, I Douagi’,

A Wikman®® and P Hoglund'?

'Department of Medicine Huddinge, Karolinska Institutet Department of Laboratory
Medicine, Karolinska Institutet >Clinical Immunology and Transfusions Medicine,
Karolinska University Hospital

Platelet transfusion refractoriness, the repeated failure to achieve an adequate post-
transfusion platelet count increment, represent a challenge in platelet transfusion
management. When refractoriness is immune-mediated, antibodies against HLA class
I antigens are the most common cause. Such antibodies bind to HLA class I on the
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surface of the transfused platelets and mediate their rapid clearance from the circu-
lation. Activation of the complement system and phagocytosis by Fc receptors-
expressing cells are supposed to be the main mechanisms of antibody-mediated pla-
telet destruction.

Refractoriness of immunized patients can be overcome by transfusion of HLA-
matched donor platelets. A retrospetive anlaysis of HLA-matched platelet transfu-
sions in our clinic between 2007 and 2015 suggests that as a group, matched trans-
fusions gave a better average response than random donor platelets, but the
variation was large and approxiately 25 % of all transfusions failed to raise the pla-
telet count. Moreover, the complexity of the HLA system makes it difficult to find
matched platelets for all patients within a limited donor pool, and less than 20 % of
all transfusions in our cohort represented a complete match.

A different approach to overcome platelet refractoriness caused by HLA antibodies
may be to create platelets that lack HLA molecules on their surface. A short treat-
ment at low pH (pH 2.9) removes the bound peptide and the associated B2-mi-
croglobulin, leaving a denatured heavy chain on the cell surface. Contradictory
results have been published regarding the efficacy of HLA removal on platelets and
the function of acid-treated platelets. It has also not been shown whether acid treat-
ment protects platelets from complement activation and phagocytosis in the presence
of anti-HLA antibodies.

We confirmed that a short acid treatment indeed removed between 70 and 90 % of
the native HLA class I complexes from the platelet surface. Acid-treated platelets
showed an increased expression of activation markers, but still responded to stimu-
lation with further up-regulation reaching similar expression levels as stimulated
untreated platelets. The ability of acid-treated platelets to aggregate in response to
different stimulating agents was comparable to untreated platelets. Furthermore,
acid-treated platelets were protected from complement lysis in the presence of anti-
HLA antibodies and anti-HLA antibody-mediated phagocytosis was clearly reduced.
Our data suggest that acid-treated platelets may become an option for transfusion to
HLA-immunized patients, as a complement or an alternative to HLA-matched
donors.

3B-S09-02

DENGUE VIRUS REPLICATION IN PLATELETS

ELG Pryzdial, MR Sutherland and AY Simon

Canadian Blood Services/University of British Columbia, Vancouver, British
Columbia, Canada

Background: Dengue virus (DENV) infections cause more than 100 million cases of
febrile illness annually. Although most are self-dissipating and excruciating, approx-
imately 2 million of these will further escalate to life-threatening hemorrhagic fever
or shock syndrome. More than 200 million high titer infections are asymptomatic
and a risk to blood systems even in non-endemic areas due to global travel. Transfu-
sion transmission is well documented.

A hallmark of both mild and severe forms of DENV pathology is thrombocytopenia.
To begin to understand the mechanism of reduced platelet count, virus-induced
shape change and apotototic transitions have been documented. Further evidence for
a DENV-platelet interaction comes from observations of semi-purified DENV in the
platelet pellet after centrifugation and virus-like particles reported in platelets of an
infected patient. These findings imply direct virus-platelet binding with the possibil-
ity of cell entry. Interestingly, platelets contain the necessary sub-cellular organelles
for translating an RNA template. Like all members of the Flavivirus genus (e.g. Zika
virus and West Nile virus), DENV has a positive-sense single-stranded RNA (ssRNA)
genome. Therefore we hypothesized that DENV engages specific receptors on the
platelet surface and is permissive to entry and production of virus progeny.

Aims: To quantify direct DENV-platelet binding, identify the DENV receptors on
platelets, and examine the replication of DENV by purified platelets and platelet
concentrates.

Methods: Highly purified DENV serotype 2 binding to purified platelets was mea-
sured by following the trypsin-releasable virus genome copy number remaining
associated with the platelet pellet after centrifugation using quantitative reverse
transcription-PCR (qRT-PCR). Western blots, qRT-PCR and classic cytolytic virus pla-
que forming assays on vero cell mono layers were conducted to follow translation
of a virus-encoded protein (NS1), replication of the viral genome and production of
infectious progeny, respectively. Immunoinhibiton assays were conducted to deter-
mine the presence of putative DENV receptors. Additionally, virus was spiked into
donor-derived, leukoreduced platelet concentrates (PCs) produced at the Canadian
Blood Services-affiliated, Network Centre for Applied Development and stored
according to SOP. Infectious DENV or DENV RNA was detected using cytolytic pla-
que assays or quantitative qRT-PCR over storage, respectively.
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Results: Approximately 800 DENV specifically bound per platelet using a DC-SIGN
and heparan sulfate proteoglycan co-receptor system. NS1 and new copies of virus
genomic RNA were generated in the presence of viable platelets. When leukoreduced
PCs were inoculated with purified DENV at a titer consistent with asymptomatic
donors (~10° infectious units/ml), replication of viral genome by as much as 10-fold
was also observed. For both purified platelets and PCs, viable DENV underwent
spontaneous logarithmic decay. Using a protein translation inhibitor, cycloheximide,
new virus progeny was confirmed, which off-set the rate of intrinsic DENV decay
for both purified platelets and PCs.

Conclusions: Platelets directly bind DENV, permit entry and produce infectious
virus. This finding adds to our understanding of thrombocytopenia during DENV
infection. While DENV persisted through the duration of PC storage, the identifica-
tion of logarithmic decay draws attention to the possibility that older units may be
less infectious.

3B-S09-03

A SUCCESSFUL AND SUSTAINED MULTI-SITE PLATELET
WASTAGE MINIMISATION PROGRAM

R Tocchetti', D Roxby', R Sinha” and S Ireland?

ISA Pathology, Adelaide, Australia 2SA Health, Adelaide, Australia

Background: Blood product wastage minimisation is a stewardship obligation for
all transfusion laboratories and hospitals and requires conscientious efforts to
achieve this goal. Platelet inventory management and wastage minimisation forms
part of this stewardship and poses significant challenges due to the limited product
shelf life.

In Australia, government health services purchase blood products from the sole Aus-
tralian blood supplier, the Australian Red Cross Blood Service (ARCBS) which is a
non-government organisation.

Aim: For the financial year 2012/13, the South Australian platelet wastage rate was
17% which equated to an approximate cost of AUD 900,000. The South Australian
BloodMove Platelets Project aim was to develop a sustainable city-wide multi-site
process to significantly decrease platelet outdating and associated costs.

Method: The project commenced in August 2014 after initial planning, preparation
and education and was followed by a staged implementation, consisting of the:
Routine transfer of near expiry platelets from low use hospital sites to high use sites
Establishment of a metropolitan-wide common Day 5 platelet inventory to be used
by all sites prior to using available fresher platelets or ordering from the ARCBS
Results: Within the first month of operation, the Project achieved a significant drop
in the platelet wastage rate for metropolitan public hospitals from a typical 21.5% in
July 2014 to 10.7% in August 2014. This decrease has been sustained for 20 months,
post Project with a discard rate of 7.6% [95% Confidence Interval (CI) 7.1-8.3]. The
average number of platelets discarded per month post Project is 55 compared to 130
prior to the project representing a decrease in discard of 57%. The overall reduction
in discarded platelets is shown in the graph.

Other key performance indicators of the Project were the median number of days
with zero discards per month which increased to from pre Project of 3 [Interquartile
range (IQR) 1-4] to post Project of 10.5 (IQR) 9-13 and the median number of units
discarded per day deceased from 4 (2-7) pre Project to 1 (0-3) post Project.

Platelet Packs Discarded per Month
All Adelaide Metro Public Hospitals
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Graph 1. Platelet Packs Discarded per Month — All Adelaide Metro Public
Hospitals

Summary and Conclusions: The transfer of near expiry platelets from low use sites
to high use sites proved beneficial. This practice whilst maintaining standby stocks
at the low use sites for emergency situations also resulted in wastage rates
approaching zero.

The sourcing of platelets for elective transfusion from the multi-site Day 5 inventory
prior to using available fresher platelets or ordering from the ARCBS resulted in sig-
nificant wastage reduction. This practice was also extended to ABO cross group
issues, i.e. pooled or low titre apheresis Day 5 group O platelets were issued to non-
group O patients instead of using fresher ABO specific platelets.

Through detailed planning, education, collaboration and support, the BloodMove
Platelets Project has been extremely successful, resulting in significant and sustained
reduction of platelet wastage and financial savings across all public metropolitan
Adelaide hospitals.

3B-S09-04

LEUKOCYTE CYTOKINES DOMINATE OVER PLATELET
CYTOKINES OVERTIME IN NON-LEUKOREDUCED PLATELET
COMPONENTS

0 Garraud', C Aloui?, T Chakroun?, J Faganj, S Jemni Yacoub®, F Cognasse3 and
FE TR

S Laradi

'INTS, Paris, France *University of Lyon-Saint-Etienne, Saint-Etienne, France *EFS
Rhone-Alpes-Auvergne, Saint-Etienne, France *Centre régional de transfusion
sanguine, CHU Farhat Hached, Sousse, Tunisia

Background: Leukoreduction of blood components ‘of which platelet components’
is strongly encouraged but not yet universal, especially in countries presenting with
medium level income such as Tunisia.

Aims: As both leukocytes and platelets secrete copious amounts of pro-inflamma-
tory cytokines/chemokines under various conditions and during storage, we aimed
at investigating the potential of their respective secretory programs in platelet com-
ponents obtained from Tunisian donors.

Methods: A total of 158 non-leukoreduced Standard Platelet Concentrate (SPC) pre-
pared from whole Blood donation using the PRP method were analysed. For each
SPC two samples were taken aseptically (one at the day of preparation: DO and one
at the day of delivery) and tested for characteristic biological response modifiers
(BRMs) of leukocytes (IL-1pB, IL-8), platelets (sCD62P, sCD40L) and both cell types
(TNF-a, RANTES) in the presence or absence of thrombin stimulation and at
different shelf life times (Day O to 5). BRMs were assayed using ELISA and Luminex
technologies.

Results: Leukocyte- and platelet-associated BRMs appeared in clearly distinct pro-
files both at the onset (Day 0) and termination (Day 5) of the observation period but
shifted during the intermediate preservation periods to invert their respective impor-
tance; in fact, the profiles were likely merged and indistinguishable on days 2-3.
The leukocyte-derived BRMs largely dominate over platelet-derived ones and further
alter the BRM platelet secretion program.

Conclusion: Herein we have showed that in non-leukoreduced PC, the leukocyte-
derived BRMs largely dominate over platelet-derived ones and further alter the BRM
platelet secretion program. Thus, to prevent BRMs related transfusion adverse events,
we recommend to do not transfuse non-leukoreduced PC aged more than 3 days
particularly for critical ill patients.

Malaria

3B-S10-01

PREVENTION OF TRANSFUSION TRANSMITTED MALARIA

S Owusu-Ofori', JP Allain® and AK Owusu-Ofori’

"Komfo Anokye Teaching Hospital, Kumasi, Ghana *University of Cambridge,
Cambridge, United Kingdom *School of medical Science, Kwame Krumah University
of Science & Technology, Kumasi, Ghana

Transfusion transmitted malaria (TTM) occurs when the plasmodium found in trans-
fusion recipient and the blood donor are genotypically identical. All five species of
Plasmodium including P. falciparum, P. vivax, P. ovale, P. malariae and P. knowlesi
are known to cause TTM. Transfusion transmission of Plasmodium has been esti-
mated between 14% and 28% in regions, where >50% of the population carries the
parasite’ Most recipients of blood transfusions living in malaria-endemic areas are
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semi-immune to malaria. Malaria transmitted via blood transfusions to nonimmune
recipients can be rapidly fatal. Young infants in endemic areas without repeated
exposure to the parasite may be regarded as non-immune recipients thus susceptible
to TTM. The presentation and clinical severity of transfusion-transmitted malaria
may differ between malaria endemic countries and non-endemic countries. Some
elements critical to outcomes in recipients include parasite load transfused, patient
anti-Plasmodium titre pre-transfusion, percent clearance of parasites and level of
anti-Plasmodium humoral immune response.

Several strategies have been tried including Donor deferral, Screening, Prophylaxis
and presumptive treatment and now Pathogen inactivation. Transfusion services in
non-endemic countries use travel history and serologic tests to identify donors at
risk of transmitting malaria. In the absence of an FDA licensed test for donor screen-
ing in the USA; deferral of donors who have had a malaria infection or possible
exposure risk to malaria are measures to prevent TTM. This is elicited with a donor
questionnaire to accurately identify donors with a potential to transmit malaria and
hence deferred for varying periods of time.

WHO recommends that donated blood be tested for malaria ‘where appropriate and
possible’ but the stark reality is an absence of practicable, affordable and suitably
sensitive screening tests for endemic countries. Such countries facing perennial
blood shortages; with introduction of testing could eliminate and drastically reduce
potential donor numbers thus affect the donor base negatively and compounding sit-
uations. Malaria microscopy, frequently used and referred to as gold standard in
SSA for screening blood has limited sensitivity. Testing using PCR though efficient
is cost-inhibiting to most malaria endemic countries. Combinations of malaria anti-
gen and antibody Elisa tests with improved sensitivities and specificities may facili-
tate early detection of acute infections.

Practice across SSA shows no uniformity with respect to screening; whilst some
countries have no policy for preventing TTM; others screen blood by microscopy.
Blood safety policy statements from WHO advocate for presumptive antimalarial
treatment of transfusion recipients in malaria endemic countries. Thus not at tandem
with treatment guidelines for malaria programs which require parasitological confir-
mation before antimalarial administration.

Improving safety of units without compromising blood supply in high disease bur-
den areas may be achieved with an extracorporeal technology employed in a ran-
domised controlled trial resulting in an 87% reduction in TTM incidence. Countries
with high risks for TTM who inadvertently have high transfusion rates among young
children and women may seek to benefit from applying this technology to eliminate
substantially the residual risk of transfusion transmissible infections including
malaria.

3B-S10-02

AN EPIDEMIOLOGICAL STUDY OF MALARIAL INFECTION IN
HONG KONG BLOOD DONOR POPULATION

SWM Lam and WC Tsoi

Hong Kong Red Cross Blood Transfusion Service, Hong Kong, China

Background: Malaria can be transmitted through transfusion of cellular blood com-
ponents. In Hong Kong, the current strategy to mitigate the risk of transfusion trans-
mitted malaria (TTM) is to defer prospective donors with past history of malaria and
those with geographic exposure risk such as recent travel to or residence in malaria
endemic areas defined by World Health Organisation. Although Hong Kong is a
non-endemic area, being surrounded by endemic countries, presence of the vector
for parasite transmission, increasing trend of immigration and popularity of interna-
tional travel impose risk of TTM. There are also concerns of ‘semi-immune’ donors
who have persistent low-level yet infective parasitaemia due to frequent exposure to
malaria parasites. They are usually originated from previous residence in endemic
areas but without indicated recent travel history.

Aims: (i) Using enzyme immunoassay to detect anti-malarial antibodies and deter-
mine the prevalence of malaria infection in Hong Kong blood donor populations
with and without geographic exposure risk; (ii) To determine the parasitaemia rate
in antibody repeatedly reactive samples.

Methods: A total of 441 samples collected from deferred donors with potential
malaria risk and 299 samples from eligible donors without the risk were assayed for
anti-malarial antibody (Malaria EIA, Newmarket, UK) during the period from October
2008 to March 2012. Initial reactive samples were subjected to repeat testing. Fish-
er’'s exact test was applied to test for difference between the two groups of data;
P < 0.05 was considered significant. Nested polymerase chain reaction (PCR) was
performed on repeat reactive samples to detect the presence of genus and species
specific malarial DNA according to established methods described elsewhere (Momar
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N, et al,, J Clin Microbiol. 2004; 42:2694-2700; Singh B, et al., Am J Trop Med
Hyg. 1999; 60:687-92).

Results: Antibody reactive rates for donor with geographic exposure risk and with-
out the risk were found to be 2.49% (0.93-4.05% at 95% CI) and 0% (0-0.91% at
95% CI) and the difference was statistically significant (P = 0.0039). Confirmed
malarial DNA positive rate for donors with repeat reactive malarial antibody was 0%
(0-0.37% at 95% CI).

Conclusions: This study demonstrated the ineffectiveness of the current donor
screening criteria in that only 2.49% of those donors with history of travel to or res-
idence in endemic areas (WHO definition) were repeat reactive by enzyme
immunoassay; none were PCR positive, indicating past but not active infection. A
high proportion of individuals with such geographic exposure risk, but otherwise no
laboratory evidence of past or active malarial infections, were then deferred for
blood donation. On the other hand, evidence of past malarial infection was signifi-
cantly commoner found in those with travel or residence history than those without.
Hong Kong is not endemic for malarial infection. From an operational point of view,
travel-based deferrals provide a precautionary measure to prevent donation by
asymptomatic donors who may carry the Plasmodium parasites when striking a bal-
ance between maintaining blood provision sufficiency and protecting blood safety.

3B-S10-03

PREVALANCE OF PLASMODIUM INFECTION IN BLOOD
DONORS IN CHINESE NON-ENDEMIC AREA

SH Zhu, SJ Zhu, H Lin, L Shao, YC Liu, CY Huang and J Sun

Jiangsu Province Blood Center, Nanjing, China

Background: Addressing risk of imported malaria is complicated by four human
species of Plasmodium. Most areas of China are non-endemic for plasmodium now.
But there were many workers exported their labor in endemic area, e.g. Africa with
long-term exposure and travelers migrated frequently, so the number of reported
imported Plasmodium vivax (P. vivax) infection increased in recent years in Jiangsu,
east of China. Some of them infected plasmodium and developed malaria or became
asymptomatic. They would be blood donors to donate their blood which concealed
infected history in healthy consultation. Due to limitations of screening assays,
the risk of transfusion-transmitted plasmodium was higher and it happened
occasionally.

Aims: To investigate the prevalence of plasmodium infection in blood donors in
Jiangsu,east of China.

Methods: Eligible blood donors were selected whose samples were negative by rou-
tine screening in Jiangsu Province Blood Center, China, corresponding to the period
from April to July 2015. All plasma samples from 704 eligible donors were tested
for malarial antibodies using an enzyme immunoassay kit (Pan malaria antibody
CELISA, CeLLabs, Australia) as recommended by the manufacturer. Nucleic acids of
EIA reactive samples were extracted from 0.5 ml of whole blood using a DNA blood
mini kit (Qiagen, German) according to the manufacturer’s instructions. A genus-
specific primer pair and four species-specific primer pairs (targeting P. falciparum,
P. vivax, P. malariae, and P. ovale) for nested PCR assay were designed based on
the Plasmodium small-subunit ribosomal RNA (ssrRNA) genes and nest- PCR was
performed.

Results: From 704 selected donors, 44 originated from foreign countries, 270 were
migrant workers from other provinces, 206 were university students from tropical or
subtropical zone of China and 184 were local citizens. There were 1.14% (8/704)
reactive samples of anti-malaria were found and they were four males and four
females. Four of them were migrant workers, two was local citizens, one was foreign
university student from Africa and one worked in a foreign company. One local citi-
zen was repeat donor and others were first donors. No plasmodium was detected in
red cells using microscopy. None was DNA positive.

Conclusion: Plasmodium infection prevalence appears to be high in the east of
China although there was no nucleic acid. Now it can not be routinely screened
plasmodium in blood donors due to the high cost of reagents. So healthy consulta-
tion is very important and education should be strengthened, especially in migrant
workers.
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THE DARC SIDE OF RETICULOCYTES: THE PLASMODIUM
VIVAX DUFFY BINDING PROTEIN DOMAIN IN DARC IS
EXPOSED IN IMMATURE RETICULOCYTES AND CONVERTS TO

A CLOSED STATE UPON MATURATION TO ERYTHROCYTES

E van den Akker', E Ovchynnikova', AEH Bentlage', N Salinas?, F Aglialoro’,

M von Lindern' and N Tolia?

ISunquin, Amsterdam, The Netherlands ZWushington University, St. Louis, Missouri,
United States of America

Background: Plasmodium vivax (P. vivax) is the second most prevalent parasite spe-
cies causing malaria in humans and exclusively infects reticulocytes. Reticulocyte
infection is facilitated by P. vivaxr Duffy binding protein (DBP), which utilizes Duffy
antigen chemokine receptor, DARC, as an entry point. Previous research suggests
that this preference for reticulocytes was not a result of higher DARC expression or
binding of DBP to DARC on the total population of reticulocytes, making P.vivax
preference to reticulocytes unclear. Aims: Reticulocytes express CD71 and have
residual RNA that can be detected by Thiazole orange (TO) staining, both markers
are gradually lost during reticulocyte maturation. Taken this into consideration we
hypothesize a small population of immature reticulocytes may display increased
association with P.vivax DBP potentially explaining the preference of P.vivax for a
specific reticulocyte population.

Methods: Reticulocytes were enriched from human peripheral blood from healthy
volunteers after written consent by continuous percoll gradient. FACS was used to
further delineate the mature and immature reticulocyte populations using CD71 and
TO. Surface plasmon resonance was used to quantify associations of antibodies and
recombinant P.vivax proteins and red cell populations. SDS-PAGE and Western blot-
ting was used to asses expression levels of DARC and other membrane proteins.
Results: D71/TO double staining of peripheral blood reveals four distinct reticulo-
cyte populations. These are with increasing maturity: (i) CD7 1high/TOhigh (<1%) (ii)
CD71low/TOhigh (4%), (iii) CD71—/TOhigh (30%), and (iv) CD71—/TOlow (70%).
Binding of Duffy antibodies recognizing the DBP binding pocket as well as DBP
itself to CD71high/TOhigh reticulocytes was significantly higher compared to other
reticulocyte populations. Interestingly, the expression of DARC did not change sig-
nificantly during reticulocyte maturation. In addition, surface plasmon resonance
experiments using DBP coated chips confirmed increased reticulocyte binding com-
pared to erythrocytes. Of note, anti-Fy3 binding to reticulocytes and erythrocytes
was comparable.

Summary/Conclusion: The data suggests an increased epitope exposure of mem-
brane proteins and in particular Duffy epitopes in immature reticulocytes which is
probably a key to the preferential binding of DBP to immature reticulocytes and a
potential mechanism underlying the preferential infection of reticulocyte subset by
P. vivax.

3B-S10-05

INCIDENCE OF ACUTE HEPATITIS E INFECTION IN BLOOD
DONORS IN THE WESTERN CAPE, SOUTH AFRICA

T Lopes‘, TG Mapongal, C Pistorius?, R Cable?, W Preiser' and MI Andersson’
"University of Stellenbosch, Cape Town, South Africa “WPBTS, Cape Town, South
Africa

Background: Hepatitis E virus (HEV) is the most common cause of acute viral hep-
atitis worldwide. There are four different HEV genotypes. Genotypes 1 and 2 are
associated with faecal oral transmission associated with contaminated water sources,
whilst genotypes 3 and 4 are associated with foodborne zoonotic transmission. HEV
genotype 3 may cause chronic liver infection, sometimes resulting in cirrhosis and
liver failure. This HEV genotype is known to be transmitted in blood and blood
products. An appreciation of the importance of HEV as a transfusion transmitted
infection is increasing. Some countries have introduced screening for HEV. Little is
known about the risk of acute HEV transmission in South Africa.

Aims: To assess the incidence of acute HEV infection in blood donors in the
Western Cape, South Africa and to determine the risk factors associated with past
infection.

Methods: From September 2014 to November 2015 we randomly selected 15,003
donor samples from clinics across the Western Cape for HEV testing. Using a com-
mercial qualitative transcription-mediated amplification (TMA) assay with a limit of
detection (LOD) of 7.89 IU/ml per individual donation (Procleix HEV assay, Grifols
Diagnostic Solutions Inc., Spain) on the Panther system (Hologic Inc., USA) all sam-
ples were tested. Following consent a further 250 donors from 25 donor clinics in
Cape Town completed an HEV risk questionnaire. This group were tested for anti-

HEV IgG using a Wantai ELISA assay (Fortress Diagnostics, UK) and for HEV RNA
as 25 plasma minipools of 10 donations per pool, using an in-house real-time
reverse transcriptase quantitative PCR (RT-PCR) assay with a LOD being 3000 IU/ml
per pool.

Results: The sampled donor population mean age was 42 years and there was an
even proportion of male and female donors consistent with WPBTS populations. In
only 1 of 15,003 donations was HEV RNA detected, giving an incidence of 0,007%
[95%CI, 0.00-0.02]. Phylogenetic analysis showed the donor sample clustered with
HEV genotype 3e. The HEV seroprevalence of 250 selected donors was 42.2% (106/
250) [95%CI, 36.08-48.32]. None of the 25 minipools tested positive for HEV RNA.
Data on risk factors for positive serology will be presented.

Summary: This study shows a high prevalence of past HEV infection in donor sam-
ples from the Western Cape, South Africa. However the incidence of acute infection
at donation was shown to be low. The identified genotype 3 in the positive donor
suggests that the risk of transmission exists. Since HEV seroprevalence increases
with age, and most donors are >50 years it may be that the majority of donors have
already been infected and are therefore immune to infection by the time that they
donate blood. The risk factors associated with HEV infection in our setting are possi-
bly from zoonotic and waterborne routes of transmission. Further investigations are
needed to improve our understanding of HEV incidence and the risk factors associ-
ated with HEV infection in resource limited settings.

Transfusion Practitioner
Forum - Patient Safety

3B-S11-01

PATIENT SAFETY: YOU ONLY NEED A PENCIL, PAPER,
PEOPLE AND SOME TIME

R Deelen

sselland Hospital, Capelle a/d Issel, The Netherlands

Background: Since 2008 a safety management system (SMS) is mandatory in all
Dutch hospitals. The goal is to guarantee a safe environment for the patient. The
basic requirements of a SMS are outlined in the Netherlands Technical Agreement
8009. Part of this system is analysing risks in healthcare practice. Risk analysis is
done retrospectively using root cause analysis, and prospectively using HFMEA/
SAFER methods. Healthcare failure mode and effects analysis (HFMEA) originally
developed in the United States was adapted to suit Dutch hospitals in 2006, and is
called Scenario analysis of failure modes SAFER. This structured approach is easy to
use, and even for a non-specialist a valuable tool.

Steps taken: In 2014 preparations were made to analyse the risk of the transfusion
chain in our hospital. We defined the starting and endpoint of the process as: ‘indi-
cations for use of blood products until the patient leaves the hospital after receiving
a transfusion’.

The transfusion chain is complex, even in a medium-sized hospital. For this project
the transfusion process was split up in six manageable parts, and flowcharts were
developed for each part.

We formed a small team consisting of a Transfusion Practitioner and a quality offi-
cer. The chair of the transfusion committee, a clinical chemist became project leader,
and promoted it as the coolest project of 2015.

We used a modified version of HFMEA/SAFER to be more efficient, and prepared
much of the work outside the meetings, resulting in only three meetings rather than
six to map each sub-process. With this mapping information, and the support from
our project leader we gained management support throughout the hospital, and
started asking co-workers to join the meetings.

The original flowcharts were discussed at the beginning of the first meeting, adjusted
if necessary, and effective tool to guide discussion. The min of the meetings were
used afterwards to fill the HFMEA/SAFER worksheets and write an overall report.
Again it was possible to cover all steps of the HFMEA/SAFER method in three meet-
ings for each sub-process.

Conclusion: A Risk analysis is a helpful tool to collect information about all parts
of the transfusion chain in your hospital. For our purposes using an adjusting
HFMEA method proved to be an efficient way to analyse risk. Involving a multidis-
ciplinary team helped to create awareness, and objectify risks.

The HFMEA/SAFER method presented some challenges: it is time consuming, and
difficult to objectify the probability of occurrence for each of the potential causes.
It’s difficult to prove that all risks were covered as ratings were made using the
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experience and expertise of those who attended the meetings. A flowchart agreed by
all members of the multidisciplinary team was a good way to start the risk analysis.
If you lead the discussions it is essential to have knowledge of the transfusion chain.
And don’t hide behind a computer during the meetings. Write everything down and
transfer it later to the worksheets, and check them at the next meeting.

Netherlands Technical Agreement 8009, ‘Safety management system for hospitals
and organizations which administer hospital care’ (NTA 8009). Retrieved from web-
site may 18 2016, www.vmszorg.nl

SAFER; ZonMW, UMC-Utrecht, De Maastro Clinic en TU Eindhoven (Habraken, Rei-
jnders, Schaaf van der, Leistikow et. al., 2006).

VMS Veiligheidsprogramma; Praktijkgids Prospectieve risico-inventarisatie, 2009.

3B-S11-02
HOW THE TRANSFUSION PRACTITIONER ROLE CAN INVOLVE

PATIENTS IN THE TRANSFUSION PROCESS
RL Moss

NHSBT, London, United Kingdom

Involving patients in all aspects of their medical and nursing care should be stan-
dard practice within any healthcare system. Gaining informed consent from patients
for medical interventions is a legal requirement. Consent (where possible) must be
obtained before treatment; the risks, benefits and alternatives (where appropriate)
must be explained.

The ‘Expert Patient’ is a term used for some patients who have chronic conditions
(such as a haematological or renal disease). Being an ‘Expert Patient’ not only helps
them to live with their disease better but ensures they understand all therapies rele-
vant to their condition. Although patients with short-term conditions are less likely
to become ‘expert’, all patients have access to a great deal of information through
the Internet. They can all research their condition and gain a better understanding
of the treatments required (including blood transfusion).

Blood transfusion has often been regarded as a part of the patient’s overall treatment
whether undergoing chemotherapy or having a surgical procedure. Historically sepa-
rate consent was not sought for blood transfusion. However it is now regarded best
practice to seek informal consent from the patient, ensuring understanding of the
risks, benefits and alternatives to transfusion. It is also expected that a discussion
will take place with the patient if transfusion occurred unexpectedly and pre-trans-
fusion informed consent was not possible (e.g. in trauma).

Within the limited literature available on patient information and consent it is apparent
that consent for blood transfusion is variable. However there have been recent initiatives
to standardise the process such as the SaBTO (Advisory Committee on the Safety of
Blood, Tissues and Organs) recommendations in the UK, and it is an integral part of all
established Patient Blood Management programmes in the USA and Australia.

To improve patient involvement in the transfusion process, it is important to ensure
those who are discussing transfusion therapy include the rationale for transfusion,
the benefits, risks and alternatives. The consenter must have the relevant transfusion
knowledge and information to give to the patient. This is achieved through a pro-
gramme of training and education and making this process integral to all patient
care. Training of clinical staff can vary from locally-led teaching sessions to under-
taking an established national programme such as the ‘Learn Blood Transfusion’ e-
learning in the UK.

It is also necessary to have a process in place that triggers and records these discus-
sions so they become part of the patient’s transfusion pathway. There are a number
of possible processes that can be developed into a policy including a paper-based
consent sticker, patient information booklets, a decision-to-transfuse programme on
an IT system or clear documentation in the patient’s record.

The Transfusion Practitioner has a critical role in this by bringing all the required
elements together for clinical staff, in order to make patients part of the transfusion
process.

3B-S11-03

THE USE OF TECHNOLOGY IN PATIENT SAFETY
AS Dhesi

NHS Blood and Transplant, London, United Kingdom

Hospitals are under increasing pressure to become more efficient, whilst improving
patient safety. Technology is advancing at an increasing rate, embracing and adopt-
ing health technology in transfusion will add real value by providing cost savings
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and releasing time to care. Two key areas in transfusion where technology is used in
patient safety are the decision to transfuse and the administration process.

The UK Serious Hazards of Transfusion (SHOT) Haemovigilance scheme (2014) noted
that 61% of cases reported could have been detected at the final key bedside admin-
istration step. End-to-End electronic blood tracking systems (sample taking, blood
collection and administration) have been shown to reduce incompatible transfusions.
With these systems the user is supported to ensure the correct patient is identified
and prompted to go through key steps in the transfusion process.

National and large regional audits consistently show that 15-20% of blood compo-
nent transfusions are not compliant with national guidelines. The potential impact
of this being unnecessary costs, increased risk to patients and increased likelihood of
blood shortages. The decision to transfuse is a key step in reducing the level of inap-
propriate use. However, for doctors whose primary remit is not transfusion, obtain-
ing the information to answer these questions can be difficult. Decision support
systems (DSS) provide the user with patient specific treatment recommendations
and/or alerts, by comparing the indication for transfusion with test results and
guidelines at the time of prescribing. The user therefore does not need to spend time
searching for policies.

The benefits of the above systems include:

Improved transfusion safety — fewer errors;

Reduced inappropriate use of blood and inventory — cost savings;

Improved compliance with policy and regulatory requirements;

Release of staff time — greater time to care; and

Access to ‘big data’.

These systems however require a large capital investment with ongoing training and
running costs from each organisation. Return will be dependent on the levels of both
blood usage and inappropriate use.

The majority of adults in the UK own a smartphone (cell phone) and over the past
few years there has been a notable increase in ownership in emerging and develop-
ing nations. Surveys in Australia and the UK have shown 80-90% of Healthcare
Professionals/junior doctors own a smartphone and the majority use it during clini-
cal practice. These devices provide an opportunity for use in transfusion (e.g. a DSS
app based on national guidelines) at a lower cost compared to the above systems.
Studies have already shown that apps are more accessible than online guidelines
and that they improve policy adherence and user knowledge.

Technology can make transfusion safer but it can also introduce new errors and risks
into the system. Regulation, privacy and other legal aspects would need to be
addressed. Technology cannot replace clinical skills. The Transfusion Practitioner
can play a critical role in technology development and roll out. They have invalu-
able knowledge, connections with experts and end users and can ensure develop-
ment is related to an effective PBM program with the patient’s benefits in mind.

Exciting Developments in
Platelets

3D-S11-01
PLATELETS FOR REGENERATIVE MEDICINE: WHAT ABOUT
EVIDENCE?

K Schallmoser

Paracelsus Medical University of Salzburg, Salzburg, Austria

Platelets contain a plethora of potent substances in their specific granules essential
not only for primary hemostasis but also endothelial integrity, host defense, wound
healing and tissue repair. In the case of vascular injury these factors are released
due to platelet activation, contributing to a local inflammatory reaction and finally
regeneration of damaged tissue.

In the 1950s first efforts started to use the liquid tissue blood for enhancing coagu-
lation and wound healing by successful development of fibrin glue. Since then vari-
ous protocols for the preparation of platelet rich plasma, platelet rich fibrin and
platelet gels have been established to utilize platelet-derived growth factors for tis-
sue regeneration. Currently, more than 200 clinical studies are registered (www.clini-
caltrials.gov), extensively testing the benefits of platelet rich formulations for
orthopedic/surgical, rheumatic and dermatologic conditions. Furthermore, also plate-
let derived extracellular vesicles are tested for their potential support of neuro-
regeneration and post-ischemic revascularization.

Another important contribution of platelets for tissue regeneration is reflected by the
efficient implementation of human platelet lysate (HPL) as source of growth factors
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and nutrients in vitro in pre-clinical cell propagation, representing a human blood-
derived raw material as substitute for fetal bovine serum.

However, due to a lack of standardization of platelet separation techniques, study
protocols and outcome measures, already existing clinical data are difficult to inter-
pret and to compare. Predictive preclinical models are urgently needed to develop
optimized platelet preparation protocols for defined clinical conditions. Prospective
randomized clinical studies will determine applicability and therapeutic efficacy
enabling selective utilization of platelet rich products for differential indications.

3D-S11-02

CURRENT METHODS TO MANUFACTURE HUMAN PLATELET
LYSATES AND POSSIBLE TRENDS IN PRODUCT SAFETY AND
STANDARDISATION

T Burnouf

Taipei Medical University, Taipei City, Taiwan

Human platelet lysate (HPL) is a new blood-derived product obtained by the lysis of
platelet concentrates (PC). The lysis process releases a fluid rich in growth factors,
cytokines, and other bioactive molecules that can be used in various fields of regen-
erative medicine. In cell therapy applications, HPL is quickly emerging as a serious
alternative to fetal bovine serum (FBS) as ‘gold standard’ growth factor supplement
for clinical-grade ex vivo propagation of human cells, in particular mesenchymal
stromal cells (MSC), for transplants. The advantages of HPL over FBS include (a) the
absence of risks of immunological reactions possibly associated with xenoproteins
from bovine source, and (b) a careful control of pathogen risks through human
blood donor’s screening and donation testing. Numerous in vitro studies have now
clearly established that MSCs expanded in the presence of HPL exhibit improved
proliferation behavior and decreased population doubling time compared to FBS-
supplemented media, and maintain characteristic immunophenotype, typical differ-
entiation capacity, and T-cell immunosuppression effect. Several methods have been
developed to prepare platelet lysates for cell expansion. They include freeze-thaw
cycles or sonication to fragment platelets, activation by thrombin or calcium chlo-
ride for platelet degranulation, or membrane dissolution by solvent/detergent. These
steps are typically followed by centrifugation and filtrations to clarify the material
and remove cell debris, prior to freezing for storage. Heparin anticoagulant addition
is needed to avoid subsequent gelification of growth medium supplemented with
HPL containing fibrinogen during cell culture. Although these modes of preparation
can generally sustain expansion and differentiation of MSCs from various origins,
variations are nevertheless observed, which may be explained by the mode of prepa-
ration of HPL and/or the characteristics of the individual starting PC raw material.
Pooling of 40-50 therapeutic-grade PCs from blood establishments is essential to
HPL standardisation as it minimises the inherent variability of individual donations
and ensures uniform characteristics of starting PC material, e.g. in platelet count and
residual leucocytes and plasma. Pooled allogeneic ‘off-the-shelf” HPLs are currently
produced by some blood establishments, or made available by commercial suppliers.
The raw materials are fresh or expired PCs prepared from anticoagulated whole
blood (buffy coat or ‘PRP’ method) or by apheresis following standard blood collec-
tion practices, and generally suspended in plasma. Processing typically involves
three freeze-thaw cycles or CaCl2 activation of individual donations, followed by
pooling, centrifugation, 0.2 pm filtration, and freezing prior to quality control and
release. Further developments in HPL safety and standardisation can be foreseen in
the near future. Those may encompass (a) the increase in HPL pool size, to further
improve standardisation and cost-effectiveness, and (b) the implementation of dedi-
cated viral/pathogen reduction treatments on starting individual PC material and/or
HPL pools, as done over the last 20 years in the plasma fractionation industry. The
prospect of the development of specialised cell therapy or regenerative medicine
products obtained by HPL fractionation is also possible. In conclusion, scientific and
medical rationales support that HPL prepared under controlled standardised condi-
tions from therapeutic-grade PC, should become the gold standard supplement for
human cell propagation and cell therapy.

3D-S11-03

3D SILK BONE MARROW MODEL FOR PLATELET
PRODUCTION

A Balduini', CA Di Buduo', A Pecci', CL Balduini' and DL Kaplan®

"IRCCS San Matteo Foundation, University of Pavia, Pavia, Italy *Tufts University,
Medford, Massachusetts, United States of America

Bone marrow is a complex tissue protected by bones and dedicated to the produc-
tion of all blood cells. Bone marrow failure is the result of diseases, trauma, or can-
cer treatments, leading to ineffective hematopoiesis and the consequent necessity for
blood transfusions. In particular, millions of platelets, specialized cells that partici-
pate in haemostatic and inflammatory functions, are transfused each year worlwide,
but their supply is still limited. Platelets are produced by megakaryocytes, by
extending long filaments, called proplatelets, directly into the bloodstream. Bone
marrow structure and extracellular matrix composition together with soluble factors
(e.g.; Thrombopoietin) are key regulators of megakaryopoiesis by supporting cell dif-
ferentiation and platelet release. Despite this knowledge, little is known about the
mechanisms involved in platelet production. To address all these needs, here we pre-
sent the use of natural silk fibroin as a biocompatible and non thrombogenic mate-
rial to engineer a 3D bone marrow system to house megakaryocytes for functional
platelet production ex vivo. Using primary human megakaryocytes platelet genera-
tion was recorded inside this model in response to variations in surface topography,
stiffness, co-culture with endothelial cells and shear forces. A critical feature of the
system was the possibility to control silk binding of cytokines, extracellular matrix
components and endothelial-derived proteins. Millions of human platelets were pro-
duced and showed to aggregate and participate to thrombus formation. Further,
using adult hematopoietic progenitor cells our system demonstrated the ability to
reproduce alterations observed in diseased states. Specifically, inherited thrombocy-
topenia are a heterogeneous group of rare disorders that occurs when a patient suf-
fers from an abnormally low peripheral blood platelet count due to genetic
mutations in genes relevant for control of megakaryocyte function. A great effort
has been spent to generate drugs able to increase platelet production in these
patients, without evoking an immune response. Among these Eltrombopag, a small
non-peptide TPO bio-mimetic, currently approved by many regulatory agencies
worldwide for increasing platelet count in subjects affected by different forms of
thrombocytopenia. Despite the clinical practice, the mechanisms underlying Eltrom-
bopag impact on megakaryocyte function are unknown. Thus, taking advantage of
our silk model, we also investigated the effects of Eltrombopag on platelet produc-
tion. Results demonstrated that Eltrombopag promotes normal in vitro megakary-
ocyte differentiation and platelet production, with a significant dose-dependent
increment. Of note, Eltrombopag induced the activation of AKT and ERK1/2, two
singling molecules that together have been demonstrated to be crucial for the regu-
lation of physiologic platelet production. Finally, megakaryocyte cultured in the 3D
silk bone marrow system showed similar platelet release number and function in
thrombopoietin or Eltrombopag-treated samples.

The broader impact of this work offers a versatile new laboratory tool, reproducing
key features of the physiological bone marrow environment, for studying physio-
logic and pathologic thrombopoiesis, as well as provide an high quality tissue sys-
tem for production of functional platelets for drug testing.

Thrombosis and Haemostasis

3D-S12-01

ENGINEERED RBCS AS ANTIBODY CARRIERS FOR SYSTEMIC
DELIVERY

NJ Huang, NJ Huang, N Pishesha and H Lodish

Whitehead Institute, Cambridge, Massachusetts, United States of America

Utilizing red cells as drug delivery platforms has been extensively exploited. Hypo-
tonic dialysis and antibody affinity binding are the two most used approaches to
load small molecules on erythrocytes. However, these methods either damage the
erythrocyte membrane or produce unstable loaded-cargo. To overcome these prob-
lems, engineering red cells by gene modification which makes covalent binding of
small peptide on erythrocyte is investigated. Here, we conjugated heterodimers of
VHH (variable domains of camelid heavy chain-only) antibodies anti-botulunum
toxin A (BoNT/A) or B with glycophorin A or Kell protein and expressed these chi-
mera proteins on mouse and human erythrocyte surface. We demonstrated these
engineered erythrocytes have normal differentiation characters such as enucleation
rate, cell size and cell markers toward maturation. Moreover, we showed murine and
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human red cells carry anti-botulinum A antibodies instead of anti-botulinum B can
neutralize BoNT/A ex vivo. The specific neutralization effect is observed by reduced
amount of cleavage of neuron synaptosomal-associated protein-25 (SNAP-25) in
neuron lysates when co-incubated the anti-botulinum A VHH-expressing red cells
with neuron cells and botulinum A. The neutralization effect has been further shown
in the protection from lethality both in mice carrying the engineered blood cells by
transplantation and in mice transfused with these engineered bloods. The study
demonstrates a new avenue of producing drug delivering red cells by genetic modi-
fying plasma membrane proteins on red cells and this approach can be used to pro-
duce stable cargo loaded red cells without affecting normal erythropoiesis.

3D-S12-02
ROLE OF RED BLOOD CELLS IN HEMOSTASIS AND
THROMBOSIS

J Weisel

University of Pennsylvania, Philadelphia, Pennsylvania, United States of America

Background: Until recently it has been assumed that red blood cells (RBCs) play
mainly a passive role in hemostasis and thrombosis, but now some studies have
uncovered several novel roles for them in both physiological and pathological pro-
cesses. The best-known effects of RBCs in clotting in vivo are rheological, involving
laminar shearing plus aggregation and deformability of RBCs. In addition, RBCs
have specific receptors for platelets and fibrin(ogen) that may be involved in
thrombosis.

Aims: To investigate the structure and properties of contracting human and mouse
model blood clots and thrombi taken from patients, including the RBCs trapped in
the platelet-fibrin network during contraction (retraction), and determine the conse-
quences for hemostasis and thrombosis.

Methods: The structure of contracting clots was visualized by confocal microscopy
and scanning electron microscopy, and their mechanical properties were measured
by rheometry. The kinetics of contraction was characterized by a novel optical track-
ing method. Venous and arterial thrombi and pulmonary emboli were collected from
patients and their composition was determined. In a mouse model of hemophilia,
vein segments containing clots were harvested and processed for scanning electron
microscopy.

Results: Contracted blood clots develop a remarkable structure, with a meshwork of
fibrin and platelet aggregates on the exterior of the clot and a close-packed, tessel-
lated array of compressed polyhedral erythrocytes, named polyhedrocytes, within.
Platelets (with their cytoskeletal motility proteins) and fibrin(ogen) (as the substrate
bridging platelets for contraction) are required to generate the forces necessary to
segregate platelets/fibrin from RBCs and to compress these cells into a tightly packed
array. The structure and properties of contracted clots and the kinetics of contraction
vary depending on the relative amounts of platelets, fibrinogen and RBCs and the
conditions of clotting. Polyhedrocytes have also been observed in human arterial
and especially venous thrombi, and pulmonary emboli, taken from patients. More-
over, the kinetics of contraction was found to be different in patients with sickle cell
disease, ischemic stroke, and deep vein thrombosis. Such experiments suggest that
the extent of clot contraction and the prevalence of polyhedrocytes may be associ-
ated with thrombosis and could be a marker of prothrombotic conditions. Consistent
with this hypothesis, both the stiffness of RBCs and the extent to which they form a
procoagulant surface to generate thrombin through exposure of phosphatidylserine
appear to play an important role. In an experimental model, clots formed after punc-
ture of the mouse saphenous vein are composed primarily of polyhedrocytes, sug-
gesting that they may be important in venous hemostasis. This conclusion is
reinforced by studies of hemophilic wound clots, where bleeding is associated with
lower fibrin and polyhedrocyte content, which is increased by administration of Fac-
tor VIIL

Summary/Conclusions: These results demonstrate how contracted clots form an
impermeable barrier important for hemostasis and wound healing and to restore
flow past obstructive thrombi. On the other hand, they also help explain how fibri-
nolysis is greatly retarded after clots contract, as a result of these striking structural
and functional changes, rendering thrombolysis less effective in aging thrombi. In
summary, RBCs may perform a dual role, both helping to stem bleeding but at the
same time contributing to thrombosis in a variety of ways, including when the
tightly packed array of RBCs in a contracted clot blocks blood flow and resists
dissolution.
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3D-S12-03

INHIBITION OF SP1 BY MIRNA-331-3P CAUSES
GLYCOSYLTRANSFERASE A REPRESSION AND MAY EXPLAIN
CERTAIN WEAK A (A*0")

R Kronstein-Wiedemann, N Kronstein and T Tonn

Medical Faculty Carl Gustav Carus, TU-Dresden, Dresden, Germany

Background: The molecular genetic basis of the ABO system has been known since
1990. More than 100 ABO subgroup-related variations were detected in the coding
region of glycosyltransferases, consisting of seven exons, which may be causative
for a weak blood group antigen A or B expression. Most variation in expression is
explained genetically by mutations that reduce transferase activity. The majority are
associated with missense or frameshift/stop codons. Only a small minority have not
yet been explained, in the absence of analysis of regulatory promotor or enhancer
regions. We found that miRNAs play a critical role in the regulation of ABO blood
group antigen. Here we show that the effects of miR-331-3p could be mediated by
the inhibition of transcription factor SP1, which in turn is not able to bind to the
promotor of the ABO gene, thus downregulating blood group A antigen expression.
Methods: By distinct complementary approaches, including gene array analysis and
overexpression of glycosyltransferase specific micro-RNAs (miRs) in primary
hematopoietic stem cells, we identified that miR-331-3p and -1908-5p directly target
glycosyltransferase A and B. Using microRNA target prediction tools we also identified
Sp1 as a potential target gene for miR-331-3p. Furthermore two of the three binding
sites for SP1 in the 5'UTR of glycosyltransferases are in addition also binding sites for
miR-1908-5p. Therefore we treated hematopoietic stem cells with different concentra-
tions of an inhibitor of SP1 (mithramycine A) or a stimulator of SP1 (insulin) and ana-
lyzed blood group A expression by flow cytometry and ID-Card gel method.

Result: Overexpression of miR-331-3p and -1908-5p in hematopoietic stem cells
(HSCs) leads to a 30-50% reduction of blood group A antigens per cell in differenti-
ated RBCs. Furthermore miR-331-3p and -1908-5p were enhanced in red blood cells
of Ayeax variants. Sequencing of the 3’'UTR of six Ayeax variants revealed the pres-
ence of more miRNA binding sites for miR-1908-5p compared to normal controls.
Inhibition of SP1 also leads to 40-70% (n = 3) reduction of blood group A antigen
per RBC, in case of blood group A, even up to 90% (n = 1). In a complementary
approach stimulation of SP1 results in an increase of blood group A antigen per
RBC by about 40-70% at day 8 of differentiation.

Conclusion: Glycosyltransferase A and B expression is regulated by miR’s 331-3p
and 1908-5p, by inhibition of the transcription factor SP1. This new concept of
microRNAs as regulators of blood group glycosyltransferase expression may provide
an explanation of the molecular basis for A*0'Y weak blood group phenotypes. We
assume that increased expression of miR-1908-5p and -331-3p in A, variants may
lead to downregulation of transcription factor Sp1 and to a competition of miR-
1908-5p with Sp1 for binding sites in the promotor region of the ABO gene which
in turn results in further gene repression.

3D-S12-04
NOVEL MUTATION IN GTB FLEXIBLE LOOP AFFECTS B

ANTIGEN EXPRESSION
XH Cai
Ruijin Hospital, Shanghai, China

Background: Glycosyltransferases (GT) A and B are responsible for the synthesis of
A and B antigen in ABO blood group. High resolution structures of GTA and GTB
revealed the internal flexible loop (amino acids 179-194) is involved in the multi-
stage process of substrate binding. However, the mechanism of ABO subgroup with
mutations in the loop has not been extensively explored.

Aims: By in vitro eukaryotic system, we evaluated the B antigen expression associ-
ated with a novel B subgroup mutation located in the loop.

Methods: Serologic investigations including serum B transferases activity assay
were performed in a Chinese individual and his family members with standard meth-
ods. Saliva of ABx members was determined for water-soluble ABH antigens by
agglutination inhibition tests. DNA sequences of all seven exons and exon-intron
boundaries of ABO gene were analyzed using genomic DNA by polymerase chain
reaction (PCR) and sequencing. Flow cytometric analysis of B antigen expression on
RBCs and Hela cells transfected with mutant plasmid were also performed, as well
as B transferases activity assay in cell supernatant. Cell agglutination intensity was
compared by direct microscopy after adding anti-B antibody to the Hela-Bx cells.
Results: ABx phenotypes were detected in the proband and his father by serologic
typing. The ABx samples displayed Bw-like patterns by flow cytometric analysis
using anti-B antibody, consistence with the serologic typing. Plasma from both ABx
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samples in this study showed almost no B-transferase activities (titer: <1) and the
soluble B antigen level in saliva of the proband and his father was obviously lower
(both of the titers:64) than that of B secretor (tite:2). A novel allele Bx11 (538C>T;
R180C) was identified by DNA sequencing and sequencing after cloning in the father
and son. The B antigen remarkably declined on cell surface upon ectopic expression
of Brl1 c¢DNAs in the Hela cells, and B transferases activity significantly reduced
(titer: 32) in cell supernatants compared with the wild tpye B control (titer: 1024).
Decreased cell agglutination was also observed by direct microscopy, which mimick-
ing the weak agglutination of RBCs detected in ABx father and son.

Conclusions: We report for the first time that 538C>T mutation represents a new
molecular basis for the By blood subgroup. Amino acid residue Arg180, which is
located on the edge of internal disordered loop, may play a critical role for the shift
of GTB's three conformations when the enzyme catalyses the synthesis of B antigen.

Sequencing Technologies

3D-S14-01

NEXT-GENERATION SEQUENCING FOR BLOOD GROUP
GENOTYPING

Y Fichou, C Le Maréchal and C Férec

Inserm UMR1078 — EFS, Brest, France

For many years molecular study of blood group genes has been implemented in
immunohematology laboratories. It has now become a routine strategy that has nat-
urally taken advantage of the major advances in the available technologies for
molecular analyses. From the simple PCR-derived tools that allow low- to high-
throughput studies, next-generation sequencing (NGS), known as second-generation
technologies in its current format, has emerged as the method of choice to explore
and to decipher the human genome for the past 10 years. This advent has resulted
in an extensive increase of the amount of genetic data available in a single experi-
ment. NGS technology has undoubtedly contributed to tremendous improvements in
both fundamental and clinical research, thanks to its ability to analyze regions rang-
ing from targeted genes up to the whole genome in several individuals at the same
time. For the very recent years a few pilot studies using various commercial plat-
forms have paved the way towards blood group genotyping by NGS in both transfu-
sion and obstetrical medicine. Advantages and limitations have been reported, as
well as future improvements have been clearly identified, for example to circumvent
the issue related to gene homology. In parallel high-throughput platforms using
genotyping technologies have shown their potency in mass-scale donor genotyping.
Outcomes have proven useful and potent for donor/patient cross matching. Third-
generation sequencing, which is interestingly characterized by the production of
long reads that have been shown to cover up to several dozen kilobases, has also
become available in the meantime. This novel technology shows great promises for
clinical applications for the very next future, most importantly by resolving the
challenging issue of characterizing gene conversion events occurring in genes of the
RH and MNS blood group genes. By considering recent and future advances in these
technologies and their related bioinformatics resources it is tempting to suggest that
a routine, NGS-based strategy will be soon available for blood group genotyping
with accuracy at low price. It remains to be evaluated by clinicians whether this
strategy is to be carried out and to define its area of applications.

3D-514-02

NEXT-GENERATION SEQUENCING WITH AUTOMATIC
ANALYSIS IS CREDIBLE TO PREDICT BLOOD GROUP
GENOTYPE AND TO SOLVE COMPLEX CASES WITH NOVEL
ALLELE FINDINGS

PC Wu', YH Lin? PL Chen? CY Chen*, MH Chen', L Li®, SC Pai' and YS Hung'
ITaipEi Blood Center, Taiwan Blood Services Foundation, Taipei, Taiwan ?Institute of
Genomics and Proteomics NTU, Taipei, Taiwan *Department of Medical Genetics
NTUH, Taipei, Taiwan *Department of Bio-Industrial Mechatronics Engineering NTU,
Taipei, Taiwan *Taiwan Blood Services Foundation, Taipei, Taiwan

Background: Full extended and accurate blood group antigen typing is essential in
transfusion medicine to reduce alloimmunization. Serology is commonly used but with
many limitations addressed. Molecular techniques can be applied to identify genotypes
and to solve serology complications. With the advances in Next-Generation

Sequencing (NGS) and bioinformatics analysis, NGS is now the ideal platform for
high-throughput, accurate, extensive and rapid blood group genotyping.

Aim: To establish NGS workflow with automatic analysis pipeline for fast and accu-
rate genotype determination and prediction of blood group phenotype.

Methods: Genotyping: A customized probe-based capture panel targeting 23 genes
associated with 15 clinically relevant blood group systems including ABO, RH, MNS,
DUFFY and KIDD were tested. All targeted genes contained entire length including
exons, introns, untranslated regions and promoters. The enriched DNA was
sequenced using Illunmina MiSeq platform which generated 300 bp, paired-end
reads. After bioinformatics analysis, automatic genotyping was performed by in
house scripts utilizing databases including NCBI-dbRBC and RhusesBase. Genotype
prediction software developed by Italian team -BOOGIE was used to compare with
the results of our analysis pipeline.

Phenotyping: RBC antigen serology typing with Bio-rad ID system for ABO, RH,
KEL, MNS, FY, JK, LE, LU, DIA and in house anti-sera for Mia with gel test. All sam-
ples underwent irregular antibody screening and identification. Also ABO subtyping
with ad/el or saliva testing, weak D testing was applied when necessary.

Results: The average coverage was 178 folds, with 95% of coding sequence cover-
age >30x.

We found concordance between genotype with phenotype among all 42 samples
tested with one discrepant phenotype result in Mia, which was later found interfered
by autoantibody. Using NGS with bioinformatics analysis we are able to identify 10
samples with accurate blood group genotyping with phasing that would not be pos-
sible in SNP assay, including one novel variant not previously reported. An ABO
subtype sample with weak B phenotype carries a normal 002 and a B101 allele with
a novel variant at AB0O:c.905A>G, p.Asp302Gly, in silico prediction gives probable
damaging to the transcript. Two samples with a novel splicing site variant in
SLC14A1:c.342-1G>A, result in possible nonsense mediated decay with no antigen
expression from the allele. Other findings include copy number variation of one
weak D sample give DV type 4 (Rh23) with deletion including exon 5 of RHD and
structure variation of hybrid GYP (B-A-B) GP.Mur of Mia in five samples. BOOGIE
gives incompatible results especially in ABO genotype prediction, where some A102/
B101 or B101/002 were misclassified as Ax02/Ax02, Ax02/002 or 065.

Conclusion: A customized NGS panel for blood group system prediction was estab-
lished. Multiple samples could be tested in a single run. Our results showed precise
predictions for all the most clinically relevant blood system. We established auto-
matic analysis pipeline combining open source bioinformatics tools and in house
developed scripts which allow us to detect antigen determine SNPs, potential CNVs
and also SV with gene hybridization and also novel SNVs for possible gene expres-
sion alteration. We are confident to validate NGS genotype result with high concor-
dance with phenotype data and utilize it to solve complex cases. Analysis pipeline
should be targeted and include regional specific or high prevalence alleles coupled
with worldwide data to give accurate prediction.

3D-S14-03
BLOOD GROUP REFERENCE NEXT GENERATION SEQUENCING
— IMPORTANCE OF REFERENCE BLOOD GROUP ALLELES TO

CORRECT ASSIGNMENT OF BLOOD GROUP GENOTYPE
N Avent, M Altayar, A Halawani, T Madgett and M Kiernan
Plymouth University, Plymouth, United Kingdom

Background: Blood group genotyping (BGG) has emerged as a front line tool in the
management of blood donors and patients and has proven superiority over serologi-
cal approaches. Most commercially available BGG platforms have the absolute
requirement of previous knowledge of the blood group defining SNP, and thus
require routine updating. Direct sequence analysis has the obvious advantage that
this is not the case. Several reports have described the application of next generation
sequencing to BGG (NGS-BGG), but here we provide the most comprehensive analy-
sis of fully sequenced blood group alleles to date.

Aims: To provide reference tools for NGS-BGG analysis as they emerge to replace
array based approaches, and to explore the complexity of blood group active genes
by their direct analysis and comparison to the public human geneome sequence.
Methods: We have devised next generation sequencing protocols based on long-
range PCR (LR-PCR) amplification of the blood group genes ABO, RHD, RHCE, KEL,
JK and FY. The LR-PCR products were fragmented and used to create libraries for
analysis on a Life Technologies Ion-Torrent NGS machine.

Results: The complete coding sequence including introns, exons and flanking
regions are amplified and sequenced fully. Extensive bioinformatic analysis by com-
parison of the sequences to the human genome database releases 19 and 38 (hg19
and hg38) reveals that the public databases are combinations of blood group
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genotypes, that must be first deciphered to provide reference sequences for all major
blood group alleles. Once these reference sequences have been defined, then subse-
quent sequencing can alignto them to predict blood group phenotype.

We will present data from the above mentioned systems to illustrate the requirement
for a reference sequencing approach that will be critical for the correct implementa-
tion of Next Generation Sequencing Blood Group Genotyping (NGS-BGG). In the JK
system, we have completely sequenced 67 individuals most of which have known Jk
phenotypes. Our analysis reveals over 40 SNPs that closely correlate with the pres-
ence of JK*A, JK*B and JK*Aweak alleles, a number of which have complete concor-
dance. In all instances the defined genotype matched the phenotype. We have
discovered multiple new JK alleles, several of which are hybrid JK*A/JK*B genes,
whilst others appear to have undergone gene conversion events. We have also
defined a number of JK*Aweak specific SNPs, and have shown that these alleles rep-
resent almost one third of all Jk (atb—) phenotype samples tested. We also show
that a purported JKnull allele at the intron 8/exon nine splice boundary has no
effect on splicing and expresses a normal Jk phenotype.

Similar analyses have been performed on the ABO, RHD, RHCE, KEL and FY genes
and selected data from these highly complicated genotypes will be presented, includ-
ing the description of multiple new alleles. in particular, analysis of the RHD gene
has revealed several intronic SNPs in complete concordance with the RH haplotype
cDE, providing an easy method to define it. This enables differentiation between
CDe/cDE homozygous RHD samples and those that are hemizygous. When coupled
with the digital droplet RH zygosity method we have developed (Sillence et al., this
meeting) rapid methods for RHD zygosity testing are now available.

Summary: NGS-BGG will transform the entire BGG field, and will give huge insight
into the evolution and complexity of human blood groups. It is not hindered by the
requirement of previous knowledge of defined SNPs.

3D-S14-04
MASSIVELY PARALLEL AND MULTIPLEX BLOOD GROUP

GENOTYPING USING NEXT-GEN-SEQUENCING

B Corgier', SA Boccoz', MMR Gontard', M Guinier?, J Fouret?, M Roche?,

J Lachuer’, C Legras-Lachuer” and CA Marquette*

TAXO Science, Villeurbanne, France *ViroScan3D, Trévoux, France 3PmﬁleXpert,
SFR-Est, CNRS UMR-53453 — INSERM US7, Lyon, France Univ Lyon, Université
Lyonl, CNRS, INSA, CPE-Lyon, ICBMS, UMR 5246, Villeurbanne, France

Background: Thirty-five blood group systems are listed by the International Society
of Blood Transfusion (ISBT). They contain more than three hundred antigens and
most of these antigens result from a single nucleotide polymorphism (SNP). Blood
group typing is conventionally carried out by serology. However, this technique has
some limitations and cannot respond to the growing demand of blood products
typed for a large number of rare antigens. Once molecular basis of these Red Blood
Cell systems are known, molecular biology methods can be implemented in
immunohematology laboratories.

Aims: Here we describe a blood group genotyping assay directly from whole blood
samples using Next-Generation-Sequencing (NGS). The developed method allows the
simultaneous identification of 15 SNPs associated with blood group systems of 95
patients at once, leading to the determination of extended genotypes.

Method: After an automated DNA extraction, targets are amplified by multiplex
polymerase chain reaction (PCRm). Two panels have been developed. Panel 1
includes KEL*01, KEL*02, KEL*03, KEL*04; JK*01, JK*02; GYPA*01, GYPA*02,
GYPB*03, GYPB*04; FY*01, FY*02; FY*02N.01 (FY*Fy) and FY*X. Panel 2 contains
YT*01, YT*02; CO*01, CO*02; LU*01, LU*02; DI*01, DI*02; DO*01, DO*02, DO*02.-
04 (Hy-), DO*01.-05 (Jo(a—)). For each sample, both panels are pooled and library is
generated from amplicons and then sequenced using MiSeq (Illumina).

Multiplexed multipatient NGS blood group genotyping

Patentially
1000 samples
in parallel

Read-our, data trestment
resaits calculation
repart creation

Pooling

ﬂ S STk |l

A single NGS analysis

Simple data analysis,
focused on SNPs of interes

DNAextraction  PCRmultiplex  Patient indexing 15 genotypes / samples.

Caption 1. Multiplexed multipatient NGS blood group genotyping
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Results: In a single experiment, 95 blood donor samples have been sequenced on
the genes of interest. Amongst the 1,425 targeted SNPs, 1,420 were identified by
sequencing, reflecting a coverage of 99.65%. The obtained data show a very good
correlation (99% for all SNPs) with other blood group typing methods (genotyping
or serology). Depending on the couple of alleles analyzed, correlations vary between
97.12% and 100%.

Conclusions: The use of NGS for blood group genotyping supplements serological
and molecular techniques and, in the near future, could replace it with complete and
fast results acquisition. The power of NGS technology is here advantageously
employed to read a large amount of SNPs at the same time on many patients, in a
single read. Potentially, 1,000 patient samples could be analyzed in a single read,
each for 15 SNPs, allowing the identification of 15,000 SNPs. The resulting contrac-
tion of cost enables here to be used as an accessible IVD test service for blood
banks.

3D-S14-05

EVALUATION OF TARGETED EXOME SEQUENCING FOR 28
BLOOD GROUP SYSTEMS, INCLUDING THE HOMOLOGOUS
GENE SYSTEMS, FOR COMPREHENSIVE BLOOD GROUP
GENOTYPING

CA Hyland, EM Schoeman, T Powley, B Wilson, J Martin, YW Liew, GH Lopez,
G Millard, EC McGowan, H O’Brien and RL Flower

Australian Red Cross Blood Service, Brisbane, Australia

Background: Human blood group antigens are of significance in transfusion medi-
cine because patients who have made antibodies to red cell antigens are at risk of
being affected by haemolytic transfusion reactions following transfusion of incom-
patible blood. The Australian Red Cross Blood Service currently uses a SNP-array
based genotyping platform within the Red Cell Reference Laboratory to complement
serology studies to resolve complex blood group cases. SNP-array genotyping plat-
forms extend blood group phenotyping but do not cover all blood group systems or
cover the range of blood group antigens found in a diverse population.

Aims: This study aimed to show that Massively Parallel Sequencing (MPS), with a
targeted exome strategy, extends and provides accurate blood group genotyping and
correctly genotypes blood group variants within homologous gene systems such as
RH and MNS.

Methods: A panel of 28 donor samples, genotyped by SNP array, were analysed
using the TruSightr One Sequencing Panel and MiSeq® platform. The panel
included 12 samples that contribute to reagent typing panels and two laboratory
controls; nine samples comprising RHD gene variants; four gene variants represent-
ing GYP (B-A-B) hybrids in the MNS system; and 1 GYPC (Gerbich type) gene vari-
ant. The CLC Genomics Workbench was used for reference alignment and variant
analysis. Genes for 28 blood group systems, GATA1 and KLF1 were analysed. Copy
number variation (CNV) analysis characterised complex structural variants. Our pri-
mary resource for tertiary data analysis to identify variants associated with blood
group alleles and to predict the associated phenotype was the International Society
of Blood Transfusion (ISBT) website. Additional resources included the Blood Group
Antigen Facts Book, the BGMUT website and RHD RhesusBase.

Results: The average sequencing depth per target region was 66.2 £+ 39.8. Each
sample harboured an average of 43 + 9 variants of which an average of 10 + 3
(quality score >30) was used for genotyping. For all samples there was 100% concor-
dance between predicted phenotype based on MPS variant analysis and that based
on SNP genotyping. In addition variant analysis accurately called the sequences that
defined the GYP (B-A-B) variants. Variant analysis combined with CNV accurately
defined all RH and GYPC variants. CNV allowed accurate determination of
the RHCE*C allele and RHD zygosity. Hybrid RHD*D-CE-D alleles were correctly
defined but we were unable to confidently distinguish between a deletion and
a rearrangement.

Summary/Conclusions: This targeted exome sequencing strategy extends the range
of blood group genotypes compared to SNP platforms. This single test format
includes detection of complex MNS hybrid cases and, with CNV analysis, defined
complex RH hybrid genes along with the RHCE*C allele hitherto difficult to resolve
by variant detection alone. For this study, we were dependent on well-curated public
databases to define the genotypes. Even so inappropriate data file formats and a lack
of key pieces of information (e.g. SNP IDs and chromosomal coordinates) prohibited
full automation of the Bioinformatics process, necessitating manual curation.
Notwithstanding these limitations the approach evaluated in this study is suitable as
an adjunct to serology in resolving complex blood group cases in a red cell refer-
ence laboratory setting.
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3D-S15-01
RISK-BASED DECISION MAKING FOR BLOOD SAFETY
D Devine

Canadian Blood Services, Vancouver, Canada

Blood collectors have a strong focus on blood safety, but when faced with the need
to act on evolving information, may reach very different conclusions and plans. This
lack of consistency in approaches to blood safety has resulted in unbalanced risk
management practices across the industry. Lessons from other industries with respect
to risk management have been used by the Alliance of Blood Operators to develop a
framework and a set of tools for undertaking risk-based decision making. While the
focus is on blood safety, honing risk-based decision making skills can be applied to
many aspects of blood centre operations.

Decisions about blood safety are made in the context of emerging risks, evolving tech-
nology, societal issues, and economic realities. These decisions are aimed at managing
the risks of blood donation, blood transfusion, and other aspects of blood system policy.

The intent of the risk-based decision-making framework is to help organizations and
individuals identify, assess, act on, and communicate risk in a manner suited to each
situation. The framework helps to organise and simplify the decision-making process
by breaking it down into a series of logical and manageable steps.

The framework’s objectives are to (i) optimise the safety of the blood supply while
recognising that elimination of all risk is not possible; (ii) allocate resources in pro-
portion to the magnitude and seriousness of the risk and the effectiveness of the
interventions to reduce risk; and (iii) assess and incorporate the social, economic,
and ethical factors that may affect decisions about risk.

Risk management policy foundations are background elements that express the val-
ues, priorities, and policies of an organisation in relation to risk management. They
guide the decision-making process and must be in place before the process begins.
Policy foundations include risk management principles, risk communication and
stakeholder participation, assessment principles and risk tolerability.

The steps undertaken to make a decision are (i) preparation, (ii) problem formulation, (iii)
participation strategy, (iv) assessment, (v) evaluation and (vi) decision. This presentation
will take the participants through the framework and its tools by using case studies.

All of the RBDM tools are available on line at https://www.allianceofbloodopera-
tors.org/abo-resources/risk-based-decision-making/rbdm-framework.aspx

3D-S15-02

ESTIMATED RISK OF INFECTED BLOOD PRODUCTS FROM
DUTCH DONORS RETURNING FROM WEST NILE VIRUS AREAS
IN EUROPE

RW Lieshout-Krikke', K Aranko® and MP Janssen'

ISunquin, Amsterdam, The Netherlands 2Eumpean Blood Alliance, Amsterdam, The
Netherlands

Background: The occurrence of one or more human autochthonous cases of West
Nile Virus (WNV) infection in an area triggers blood safety measures for affected
and non-affected countries in Europe. Dutch donors who travelled to a WNV
affected area are deferred for 28 days. The European Up-Front Risk Assessment Tool
(EUFRAT) is designed to analyse emerging infectious disease (EID) outbreaks and to
estimate the associated risk for transfusion recipients. This web-based tool, initially
developed in 2011 for the European Centre of Disease Control (ECDC) and updated
in 2015, is a ready-to-use application which provides stepwise estimates of the risk
for transfusion recipients of being exposed to contaminated blood products. When
specifying travel characteristics, the tool can also estimate the risk from donors
returning from a region where an EID outbreak occurred.

Aims: To estimate the risk of WNV infected blood products from Dutch donors
returning from WNV affected areas in France or Italy in 2015.

Methods: One case of human WNV infection in the Gard department (France) and 49
human cases in Northern-Italy were reported by ECDC in 2015. The risk of infected
products from donors who travelled to WNV affected areas in France and Italy was cal-
culated using EUFRAT. Details on travel behaviour were obtained from a study of
Dutch donors (Lieshout, Transfusion, 2015). The following assumptions were made:

e Donors have the same probability of acquiring infection as other individuals;

e Travelling donors have the same exposure as the resident population;

e There is no effect of the infection on donation behaviour;

e The infections are evenly distributed over the outbreak period;

Description Department Gard (France) Northern-taly
Number of infected cases in the region 1 49
Population of the outbreak region 740,660 9,231,108
Visiting donors per day 78 47.9
Number of donors expased 932 5747
Duration of stay during the visit (days) 10 10.1
Total number of doners in the Netherlands 271,162
(excluding plasmapheresis donor for fractionation
and solvent/detergent plasma)
Duration of epidemic 22 June till 15 November 2015
Proportion of undetected cases BO%
Duration of infectivity of infected individuals 6 days
Latent period before becoming infectious 1.5 days
Proportion of chronic disease cases 0%
Products manufactured in 2015 435,405 red blood cells

294,940 buffy coats

3,625 apheresis platelets

1,162 plasma units
Estimated number of infected products per year B.GAE-06 2.09E-04
without WNV testing (years between invents) (115,740 years) (4,785 years)
Estimated number of infected products per year 1.21E-06 292605
with MP16 WNV-NAT testing (years between (0.8 million years) (34,247 years)
invents)
Estimated number of infected products per year 3.46E-07 8.34E-06
with ID WNV-NAT testing (years between invents) (2 million years) (1.2 million years)

Table 1 Estimated number of infected products using the EUFRAT tool

Table 1. Estimated number of infected products using the EUFRAT tool

e The sensitivity of WNV NAT testing in minipools of 16 donations (MP16) and for
individual donations (ID) are presumed to be 86% and 96% respectively.

Results: The parameters used for the EUFRAT and calculations are described in
Table 1. Without testing the estimated number of infected products per year are 8.64E-
06 and 2.09E-04 products when Dutch donors are not deferred for donation after travel
to WNV affected areas in France or Italy, i.e. one infection in 115,740 and 4,785 years
in the Netherlands respectively. The estimated number of infected products is reduced
between 7 and 24 times after WNV NAT testing, depending on the test sensitivity.
Summary/Conclusions: The EUFRAT calculations clearly show that the risk of
infected blood products of donations from donors who travelled to WNV affected
areas in France or Italy is very low. For non-affected areas the risk is dependent on
the exposure of donors whilst travelling abroad. One may question the necessity of
blood safety measures for travelling donors who visited areas where the transmission
risk of WNV to humans is relatively low.

3D-S15-03

RESIDUAL RISK OF HIV, HCV AND HBV AT CANADIAN
BLOOD SERVICES

F O'Brien, QL Yi, W Fan, V Scalia and MA Fearon

Canadian Blood Services, Ottawa, Ontario, Canada

Background: In addition to donor education and deferral of high-risk donors, test-
ing blood donations reduces transfusion transmitted infections. In 2011, nucleic acid
testing (NAT) was upgraded from Roche COBAS AmpliScreen assay for HIV-1 and
HCV (24 unit minipools) to Roche Cobas TaqScreen MPX for HIV, HCV and HBV (6
unit minipools).

Aims: To estimate window periods and risk-day equivalents for the Roche Cobas
TaqScreen MPX assay.

To estimate current residual risk (2012-2014).

Methods: The 50% limit of detection for multiplex was estimated by Probit analysis
using analytic sensitivity data for each virus from the package insert. Window per-
iod risk-day equivalents were modeled based on a published method taking into
account lower risk early in the period with low viral concentrations and increasing
probability of NAT detecting viremic donations as viral concentrations increase later
in the period. All allogeneic donations made to Canadian Blood Services between
January 1, 2012 and December 31, 2014 were included. Donors with at least two
donations over 3 years were included for assessment of incidence. Incidence was the
number of positive donations divided by the corresponding person-years of observa-
tion. Ninety-five percent confidence intervals were calculated by the exact method
based on the Poisson distribution assumption. The HBV incidence rate was adjusted
for transient viremia. Incidence in first-time donations was estimated by multiplying
the repeat-donor incidence rate by a conversion factor of 3.2. The residual risk of
transfusion-transmitted infection was calculated as the product of the incidence rate
and the window period risk-day equivalents point estimates. Confidence intervals
were estimated using a Monte-Carlo simulation to include the confidence interval
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for the incidence rate and the confidence interval of the window period risk-day
equivalents estimate.

Results: The window period risk-day equivalents are somewhat shorter than those
calculated with the assumption of uniform infectivity over the full window period:
HIV 6.1 (4.4-7.8) vs 8.0 (6.9-9.2) days; HCV 2.9 (2.1-3.8) vs 4.1 (3.6-4.6); HBV 18.8
(13.3-24.3) vs 22.4 (18.3-26.5). There were 2,579,980 allogeneic donations included
in the analysis. The incidence of HIV was 0.28 (0.04-1.03) per 100,000 person-years,
HCV 1.0 (0.04-2.06) and HBV 0.26 (0.01-1.37). Residual risk of HIV was 1 per 21.4
(111.1, 6.0) million donations, HCV 1 per 12.6 (33.3, 5.9) million donations and HBV
1 per 7.5 (50,1.5) million donations.

Summary/Conclusions: Our updated residual risk estimates reflect improvement in
sensitivity of NAT, mostly due to a smaller minipool size (6 vs 24 units) but are not
significantly lower than previous years after taking into account uncertainty around
the incidence and risk-day equivalents. MPX was implemented largely for opera-
tional reasons, and these results highlight that in countries such as Canada that
already have very low incidence, residual risk has become so low that any safety
benefit of further shortening the window period is below the threshold to quantify.

3D-S15-04

UTILITY OF ALGORITHM IN CONFIRMING NAT/SERO YIELD
CASES

K Bains

P D Hinduja National Hospital & MRC, Mumbai, India

Background: Since 2006, NAT was implemented in India in conjunction with
Enzyme Immunoassay (EIA) to reduce the risk of Transfusion Transmitted Infections
(TTIs) and consequently to provide safer blood units. In December 2011, an algo-
rithm was proposed for NAT users India which we have been following in our insti-
tution to standardize the testing pattern in case of NAT yield and sero yield cases.
NAT has been implemented in Hinduja Hospital Mumbai, India since March 2009.
Donors were screened for HIV-1/HBV/HCV by NAT assay using the algorithm.
Recently there have been reports showing prevalence of OBI (Occult HepB Infection)
in the donor population in different parts of the world. OBI (HBV) refers to presence
of HBV-DNA in the absence of HBsAg. OBI may reactivate and cause acute hepatitis
in immuno-compromised patients receiving chemotherapy.

Aims: To confirm NAT/Sero yield using algorithm and to determine OBI frequency
in donor population.

Methods: A total of 73,014 blood donor samples were tested by EIA (Axsym and
Architect, Abott) for detection of HIV-AgétAb, HCV-Ab and HBsAg. Each donor was
also tested by ID-NAT assay using Transcription Mediated Amplification (Procleix
Ultrio Plus assay, Grifols). All reactive donors by NAT were subjected to discrimina-
tory assay for detection of specific virus. NAT yield and sero yield cases were
reported using algorithm. Additional biochemical (LFTs), serological [anti HBsAg,
anti HBc (total), HBeAg, anti HBeAg] and molecular tests (HBV PCR) were performed
in all HBV positive cases on discriminatory assay. In this study, we are also present-
ing an interesting case of HIV-HBV coinfection.

Results: Out of 73,014 donors screened, 26 were NAT yield and all these were found
to be cases of HBV infection on discriminatory testing. Liver function tests of all
donors were found to be within normal limits. 24/26 NAT yield donors were positive
for anti HbsAg indicating occult hep-B infection (OBI), 17/26 for anti HBeAg and all
were negative for HbeAg. 2/26 were window period infection. Seven NAT yield sam-
ples have been tested for HBV-PCR till date in which two samples showed viral load
of 140 & 151 IU/ml whereas in five viral load was not more than 30 IU/ml. Results
are still awaited for rest of the samples. The risk of TTIs in our setup when extrapo-
lated from the NAT yield is 1:2,808 donor units tested. An interesting case was
reported which was HIV positive on ELISA and NAT positive but on discriminatory
assay it showed HBV positivity. Rapid test for HIV was performed showing positive
results for HIV-II. To confirm western blot assay and PCR assay for viral load were
conducted for HIV-I which came out negative. In addition, same sample was sent to
National Institute of Virology (NIV) for HIV-II western blot assay, which confirmed
HIV-II positivity. After this the case was finally reported as HIV-II with HBV coin-
fection (HBV NAT yield).

Conclusion: NAT yield 26/73,014 were confirmed using algorithm for Indian NAT
users. 24/26 were OBI cases. The study reveals that blood donors with OBI are not
uncommon in India. This highlights number of unique issues with OBI i.e. whether
the HBV DNA positive donor samples represent ongoing viral replication that can
eventually progress to clinically significant infection in the host or whether a risk of
transmission exists.
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3D-S15-05
DONOR SCREENING FOR TRANSFUSION-TRANSMISSIBLE

INFECTIONS — A GLOBAL PERSPECTIVE
JGA Vincini and LM Cabuang
NRL, Fitzroy, Australia

Background: NRL has unique insight into global donor screening for transfusion-
transmissible infectious diseases (TTID) through provision of quality assurance pro-
grams to the largest global donor screening network of any international provider of
quality assurance services. This network incorporates all six continents and uses
diagnostic devices ranging from high-throughput fully automated instruments such
as Abbott PRISM and Grifols TIGRIS, to simple rapid test devices such as particle
agglutination or immunochromatographic tests, reliant on manual setup and
interpretation. Schemes provided by NRL specifically designed for blood and tissue
donor testing sites allow an assessment of performance comparatively of these
technologies.

Aims: A review the 2015 Donor Screening Serology and NAT scheme data to iden-
tify tests test technologies used and the proportion of erroneous results reported per
technology type.

Methods: MMBS4320 2015 EQAS consisted of three 20-member panels. Each of
these three panels was manufactured independently throughout the calendar year
prior to distribution to, and eventual testing by, participants. Each sample in the
panel contained pooled/unpooled normal human plasma (NHP) that was positive for
HBsAg, anti-HIV, anti-HCV and/or anti-HBc total or confirmed negative for the
presence of all of these markers. In the event where pooling was necessary, the
pooled candidate samples were of identical serological profile to ensure the pooled
sample matched the single candidates. Once manufactured, the panels were stored at
2-8°C until shipment to participants. Shipments were sent at ambient temperature as
per NRL validated procedure. NATA4315 2015 EQAS consisted of three 15-member
panels. All three panels were manufactured at the same time and distributed frozen
on ‘dry ice’ to be stored by the participants until the appropriate testing period. The
final samples were tested using NRL testing algorithms to confirm the samples per-
formed as expected. These test results were used as reference results for the scheme
to evaluate participation test results and assay interpretations. Test results and assay
interpretations were collated using OASYS (Oneworld Accuracy, Canada) and anal-
ysed at NRL post-Test Event.

Results: Serology: A total of 36,807 test results were generated by 120 participants
using 135 different test devices. Of these, 26 were chemilluminescence tests, 68 were
enzyme immunoassays (EIA), 30 were immunochromatographic tests (ICT), two were
particle agglutination assays (PAA) and nine were immunoblot tests.

NAT: A total of 15,787 test results were generated by 133 participants using 20 dif-
ferent test devices. Fourteen of the 20 test devices were provided by two manufac-
turers: Roche and Grifols.

Conclusions: Relatively few erroneous results were observed in NATA4315, consis-
tent with the scheme being dominated by fully automated test platforms. MMBS4320
on the other hand demonstrated many examples of erroneous test results, many of
which were attributable to a manual element to testing, particularly EIA, ICT and
PAA where manual preparation or interpretation influences performance of these
tests directly. The ramifications of erroneous results can differ greatly in their poten-
tial consequences. The consequence of a false-reactive test result may lead to unnec-
essary disposal of a blood donation and potential deferral of a blood donor and
requirement for unnecessary costly repeat and further confirmatory testing. False
reactive screening results in effect do not pose a threat to blood safety, but do add
to the economics of providing a lean blood screening service. A false negative result,
however, does pose a serious threat to blood safety through transfusion-transmitted
infection.
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BIG DATA IN TRANSFUSION MEDICINE — TOWARDS A
DATABASE DRIVEN APPROACH TO ENSURING THE LONG-
TERM HEALTH OF BOTH BLOOD DONORS AND TRANSFUSED
PATIENTS

G Edgren

Karolinska Institutet, Stockholm, Sweden

Thanks to the hard work of researchers, clinicians and regulators, transfusion safety
has seen continuous improvement in the past three decades. This can perhaps best
be exemplified with the virtual removal of transfusion transmitted infections such as
HIV and the hepatitis viruses from the blood supplies of most Western countries.
Meanwhile, with the gradually decreased importance of the known transfusion trans-
mitted infections, there is a growing apprehensiveness of non-infectious deleterious
effects transfusions, or of the transfusion transmission of atypical infectious agents
such as prions. It was in the wake of these perceived threats that we created the first
version of the Scandinavian donations and transfusions (SCANDAT) database in
2005. At its inception, it encompassed all available computerized information on
blood donations and transfusions in both Sweden and Denmark from the late 1960s
until 2002. The database, which from the beginning provided up to 34 years of fol-
low-up on 1.1 million blood donors and 1.3 million transfused patients, was origi-
nally created to study the occurrence of cancer among both blood donors and
transfused patients, as well as the possibility that cancer could be transmitted from
blood donors to their recipients. However, upon realizing the novelty and usefulness
of this large-scale hemovigilance tool, its use was quickly expanded to incorporate
also other health outcomes. Over the years since SCANDAT database was first
described, it has resulted in the publication of nearly 30 papers covering many
aspects of the wider concept of transfusion safety, such as donor health, health
effects of blood donation, transfusion associated risks, and risk of disease transmis-
sion from donors to recipients. This work has been challenging as it has required the
development of new statistical and epidemiological approaches for, the circumvent-
ing of legal hurdles, as well as the management of complex and large-scale adminis-
trative data. Overall, however, our work serves to ensure the health of both blood
donors and transfused patients, with the ultimate aim of improving transfusion
safety.

Blood Cells

4B-S16-01
EVIDENCE AGAINST A ROLE FOR RED CELL CLEARANCE IN
ANTIBODY-MEDIATED PREVENTION OF ERYTHROCYTE

ALLOIMMUNIZATION
AH Lazarus

The Canadian Blood Services, Toronto, Ontario, Canada

Anti-D has long been used in the successful prevention of hemolytic disease of the
fetus and newborn. Despite this clinical success, it’s mechanism of effect is not well
understood. The leading hypothesis has been that anti-D suppresses erythrocyte
immunization by the rapid removal of antigen positive cells before immunization
can occur. We will revisit some of the older literature that was in conflict with this
hypothesis and present new work in a mouse model of allogeneic erythrocyte immu-
nization which demonstrates that complete suppression can occur with antibodies
that do not mediate red cell clearance. We will also present recent data suggesting
that Fc receptors are not necessary for preventing erythrocyte immunization.

4B-S16-02
ANTIBODY-MEDIATED PHAGOCYTOSIS OF RED BLOOD CELLS

BY NEUTROPHILS IN THE HUMAN SPLEEN

SM Meinderts', PA Oldenborg?, B Beuger', J Johansson?, TW Kuijpers®, M de Haas',
TK van den Berg' and R van Bruggen'

’Sanquin Blood Bank, Amsterdam, The Netherlands *Umed University, Umeda,
Sweden *Emma Children’s Hospital, Academic Medical Center, University of
Amsterdam, Amsterdam, The Netherlands

Background: Homeostatic red blood cell (RBC) clearance is known to occur by ery-
thophagocytosis in the spleen, and it is presumed to be primarily executed by red
pulp macrophages. It can be further promoted by IgG opsonization of RBCs, a condi-
tion that can occur as a consequence of auto- or allo-antibody formation. Allo-anti-
bodies can be formed after repeated transfusion while auto-antibodies can be
formed during pathological conditions, such as autoimmune hemolytic anemia.
Aim: Investigate IgG-mediated RBC clearance by phagocytes of the human spleen.
Methods: To measure erythrophagocytosis in vitro in an unbiased fashion we used a
highly specific method in which we incubate magnetically labelled RBCs with human
splenocytes. The erythrophagocytic fraction of the spleen cells was isolated using
MACS and analysis of the phagocytic cells was performed by flow cytometry. Further-
more, isolated blood neutrophils were used to study the requirements for neutrophil
erythrophagocytosis. For a similar analysis in vivo in mice we injected PKH26-labeled
IgG-opsonized RBCs intravenously into recipient wild-type mice and erythrophagocy-
tosis was measured in splenocyte cell suspensions using flow cytometry.

Results: Surprisingly, we found that besides macrophages also neutrophils from the
spleen are able to take up IgG coated RBCs. Erythrophagocytosis by neutrophils was
strongly dependent on the degree of opsonization of the RBC. Additionally, the pro-
cess was greatly enhanced by blocking the ‘don’t eat me’ signal CD47 on the opso-
nized RBCs, which binds SIRPo, a myeloid inhibitory receptor that restricts
phagocytosis. Finally, priming of neutrophils by inflammatory stimuli further
increases the magnitude of erythrophagocytosis.

Conclusion: Collectively, our data suggest that whereas homeostatic clearance of
RBC in the spleen may involve red pulp macrophages, splenic neutrophils can also
contribute significantly to this process, particularly when RBC are opsonized by anti-
bodies. Erythrophagocytosis by neutrophils can further be potentiated by inflamma-
tory mediators and is counter-balanced by CD47-SIRPu interactions. This indicates a
hereto unanticipated contribution of neutrophils in RBC phagocytosis which may
contribute to the clearance of RBCs, especially under pathological conditions such as
allo- or auto-immunization.

4B-S16-03

ABO HDFN — ARE WE DOING RIGHT? EXPERIENCE FROM
INDIA

S Das', S Shastry® and P Baliga'

"Kasturba Medical College, Manipal, Udupi, India *Kasturba Medical College,
Manipal University, Manipal, Udupi, India

Background: ABO incompatibility is the most common cause of Hemolytic Disease
of Fetus and Newborn (HDFN) in developed countries, after the advent of routine
immunoprophylaxis with Rhlg. There is not much published literature on the true
incidence and clinical significance of ABO HDEFN in a developing country like India.
Aim: To assess the frequency of ABO HDEN and to establish the relationship of
maternal IgG antibody titres and neonatal direct antiglobulin test (DAT) with the
severity of HDFN.

Material and methods: A prospective study was carried out from October 2013 to
May 2015 at our tertiary care center from south India. ABO cell and serum grouping

Table 1: Distribution of ABO blood group among the mothers and the newborns

Mother
Baby A B AB (o] Oh Total
A 229 83(9.4%)* | 30 372 (41.9%)* 1(0.1%)* 715
B 54 (6.1%)* 303 39 355 (40%)* - 751
AB 43 53 16 19 (2%)* - 131
o] 122 190 6 940 1(0.1%)* 1259
Total 448 629 91 1686 2 2856

(* - Group specific Percentage ABO Incompatiblity)
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were carried out on the mother and newborn using column agglutination technology
(Ortho AutoVue). Direct Coomb’s test (DAT) was carried out on the neonatal red
cells. Elution studies were performed to confirm the specificity of the antibody in
DAT positive ones. ABO HDEN was diagnosed after ruling out all the other possible
causes leading to HDFN. Antibody quantification by double dilution on the pre-
treated maternal serum with dithiothreitol, using the corresponding antigen to the
antibody was determined for the mothers whose newborn had a positive DAT.
Neonatal outcomes were followed up.

Results: A total of 2,856 antenatal mothers and their newborns were reviewed. The
frequency of ABO incompatibility was seen with 31.06% cases (n = 887). The distri-
bution of the mothers and newborn ABO blood group is shown in (Table 1). ABO
incompatible pregnancies were highlighted.

The incidence of newborn with a positive DAT was 12.3% (n = 108). The positive
predictive value of DAT for clinical manifestation of jaundice in 35.2%.

High titers of maternal antenatal IgG anti-A and anti-B have been associated with
ABO HDEN. The maternal antibody titre of 1:64 was noted to be significant in this
study. A positive linear relationship was illustrated between the levels of maternal
IgG antibody titer and the strength of the DAT. The onset of clinical jaundice in
DAT positive newborns was early and needed phototherapy for a longer period.
Conclusion: In the present study, ABO incompatibility with a positive DAT showed
an early rise in serum bilirubin levels and exhibited strong positive correlation with
maternal antibody titers. Such newborns should be monitored for neonatal hyper-
bilirubinemia at an early stage.

4B-S16-04
DIAGNOSTIC ACCURACY OF LABORATORY MONITORING IN

K-IMMUNIZED PREGNANCIES

YM Slootweg', ITM Lindenburg', JM Koelewijn?, IL van Kamp', D Oepkes' and M de
Haas’ o
"Leiden University Medical Center, Leiden, The Netherlands >Department of
Immunohematology Diagnostics, Sanquin Diagnostic services, Amsterdam, The
Netherlands

Background: K antibodies are second to RhD antibodies in importance as cause of
severe hemolytic disease of fetus and newborn (HDFN). K antibodies cause hemolysis
of fetal erythrocytes, but also inhibit the fetal erythropoiesis. Laboratory monitoring
of K-immunized pregnancies by repeated measurement of antibody titers and the
biological activity of the antibodies with the Antibody Dependent Cellular Cytotoxi-
city (ADCC) test has the purpose to select pregnancies at increased risk for develop-
ment of fetal anemia. High-risk pregnancies need intensive clinical monitoring with
ultrasound-based judgement of fetal anemia. In the literature, various critical titers
are proposed for anti-K, varying from two to eight. The cut-offs of the laboratory
test results for optimal selection of high-risk K-immunized pregnancies are still
unknown. In The Netherlands, a titer of two and a threshold of 30% for the ADCC
test is used.

Aim: The aim of this study was to assess the diagnostic accuracy of the ADCC test
and antibody titer to select K-immunized pregnancies, at increased risk for severe
HDEFN.

Methods: Laboratory and clinical data of all pregnancies diagnosed with anti-K and
an K-positive fetus were collected retrospectively for the period January 1999 until
April 2015. Laboratory data were collected from the laboratory information system
of the national reference center for laboratory monitoring in pregnancy of Sanquin
Diagnostic Services. Clinical monitoring was collected at the national reference cen-
ter for monitoring and treatment of maternal alloimmunisation, Leiden University
Medical Center (LUMC), or from midwives and physicians.

Results: In 16 years, there were 1,023 K-immunized pregnancies, 126 pregnant
women with an K-positive child were followed. From 121 cases all data were col-
lected, outcome data of five cases were missing. Severe HDFN (need for IUT)
occurred in 62 pregnancies, moderate HDFN (need for exchange or top-up transfu-
sion, only) occurred in seven pregnancies and in 49 pregnancies there was no HDEN
or only phototherapy was given. The first measurement of titer and ADCC activity
was in week 14 (Interquartile range 25-75% 13—-18 weeks). The titer showed a higher
diagnostic accuracy with an AUC of 84% for the highest titer during pregnancy,
compared with the highest ADCC test result with an AUC of 80%. Linear regression
revealed that the titer and ADCC did not change significantly during pregnancy
when the titer and ADCC were compared with the two foregoing measurements. The
AUC of the first measured titer was 85%. The optimal cut-off point for the titer was
4. The ADCC test showed an optimal cut off a value of <10% and was therefore not
informative. If a titer of four was used, only one case with the outcome of severe
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HDFN was missed. In this pregnancy, severe HDFN was detected late in pregnancy
without previous laboratory monitoring.

Conclusion: To select pregnancies with an increased risk for anti-K-mediated severe
HDEFN, determination of the anti-K titer early in pregnancy is sufficient to select
pregnancies at increased risk for severe HDFN. The optimal cut-off value is a titer of
4. Measurement of biological activity of the K antibodies with the ADCC test does
not increase the diagnostic accuracy of laboratory monitoring.

4B-S16-05
THE FIRST REPORT OF ANTI-DHA (ANTI-GE8) IMPLICATED IN
SEVERE ANEMIA OF THE FETUS AND NEWBORN IN TWO

CONSECUTIVE PREGNANCIES

C Lomas-Francis', A Burgos', MG Dombourian?, K Houston?, S Vege', C Melland’,
A Deering’, KE Capocelli* and CM Westhoff'

"New York Blood Center, Long Island City, New York, United States of America
2Children’s Hospital Colorado, Aurora, Colorado, United States of America 3Bonﬁls
Blood Center, Denver, Colorado, United States of America

Background: A 34-year old Caucasian woman had a history of anemia of the fetus
and newborn (AFN) from her first pregnancy. This fetus was diagnosed with anemia
and hydrops at 30 weeks gestation, transfused at 31 weeks, and delivered at
33 weeks. During her second pregnancy her fetus had severe anemia and hydrops at
27 weeks gestation. By week 36 the fetus had received four intrauterine transfusions.
Labor was induced at 37 weeks gestation. Both babies had reticulocyte counts of
<19% at birth. The second baby had an initial bilirubin level of 3.9 ng/ml peaking at
8.7 ng/ml on day 4 of life. Phototherapy was not required. An antibody (titer 8 at
week 31) to an unidentified low-prevalence antigen expressed on the fetal RBCs,
inherited from the father, specifically anti-M® was suspected from initial testing of
the patient’s plasma.

Aims: A serological and molecular investigation was undertaken to identify the
antibody and the low-prevalence target antigen.

Methods: Standard hemagglutination methods were used. Genomic DNA was iso-
lated from WBCs of the parent’s samples and from buccal swabs from child 1 and
child 2. GE exons were amplified and sequenced.

Results: The patient’s plasma, when tested against RBCs from the baby’s father, was
reactive in direct testing in saline at room temperature and reacted 3+ by LISS or
PEG IAT. The previously suspected anti-M® was confirmed but the father’s RBCs
were MS-negative The unidentified antigen expressed on the father's RBCs and
detected by the patient’s plasma was sensitive to papain and trypsin but resistant to
alpha-chymotrypsin or dithiothreitol (DTT) treatment, a pattern of reactivity unique
to several MNS and Gerbich system antigens. The severe fetal anemia suggested the
target antigen was on a molecule expressed early in erythropoiesis, e.g., Kell or gly-
cophorin C and D. Sequencing of the father’s GE showed heterozygosity for c.40C>T
in exon 1 encoding a p.Leul4Phe (GE*01/*01.08) associated with expression of the
low-prevalence Gerbich antigen Dh* carried on glycophorin C. Serological testing
confirmed the father’s RBCs to be Dh(a+). The patient’s plasma reacted with three
examples of Dh(at) RBCs, including RBCs from the original Dh(a+) proband. DNA
testing of buccal swabs from the children showed both were heterozygous for
¢.40C>T and predicted to be Dh(at+). No changes were found in the mother's GE
gene.

Conclusion: We report the first example of severe anemia of the fetus and newborn
due to anti-Dh” in a Caucasian family, the father having mixed English/Norwegian/
French ancestry. Dh? is a rare antigen first described in a Danish blood donor and
later in an English family. Similar to the mechanism of erythroid suppression caused
by anti-K, anti-GE3 (high-prevalence GE3 antigen) has been associated with sup-
pression of erythroid progenitor cell growth in the infant as well as with antibody-
dependent hemolysis. When fetal anemia in the absence of indication of significant
hemolysis is observed in pregnancy, Gerbich or Kell antibodies should be suspected.
Although an eluate made from the cord blood was not available for confirmatory
testing of anti-Dh® on the fetal cells, the circumstances are consistent with ANF due
to anti-Dh®
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KEY FACTORS TO MOVE TO SELF-SUFFICIENCY IN SAFE
BLOOD BASED ON VOLUNTARY BLOOD DONATION

M Maghsudlu' and AA Pourfathollah®

'High Institute for Research and Education in Transfusion Medicine, Tehran, Iran
2Iranian Blood Transfusion Organization, Tehran, Iran

One of the oldest resolutions of WHO urges member states to Promote the blood ser-
vices based on voluntary non-remunerated blood donation (VNRBD). Consequently,
achieving Self-sufficiency in six driver products have been focoused by WHO and
other international agencies in 2010. However both VNRBD and Self-sufficiency are
not a reality in many countries as reported by WHO in 72 countries, more than 50%
of the blood supply donated by family and paid blood donors.

In Iran, more than 2.100.000 units of whole blood are being collected annually; all
of them from voluntary blood donors. These units are Processed to RBC, Plt and
FFP, that cover all the need of hospitals generally. Based on formal agreements
between IBTO and the fractionators, redundant FFPs are sent for being processed
that cover mostly Albumin and IVIG demand.

Significant measures already made to improve voluntary blood donation and move
toward self-sufficiency in Iran in term of quality and quantity are followed.

e Establishment of a well organized national blood transfusion center since 1974 with
the most important goal was being to ensure a safe and adequate blood supply.
Establishment of a central department responsible for all activities related to
blood donors including Planning program, Providing SOPs, staff training and
supervision over blood centers (2002).

e Adopting some policies to enhance voluntary blood donation in IBTO

No payment is given to donor which could be considered as a substitute for money
(1974) Blood drives in places where the prospective blood donors would be under no
pressure and not encouraged by awards or pay-off work (2000) Donor motivational
messages should be based on altruism and humanitarian driven (2003)

e The media and art Involvement

e Partnership whit NGOs in order to reduce the gap between policy makers and people

e Availability of blood donation facilities as there are 229 ones throughout the
country

e Maintain a regular voluntary donor base as more than 75% of blood units are

donated by regular and repeated donors.

Establishment of a donor vigilance system in order to improve donor care

Establish a national donor database and information management system.

Establishment of a well-designed blood inventory management system in order to

reduce wastage of products as well as reduce the shortage of specific products

e Commencement of the Donor Recruitment Research efforts as the supporter of the
Donor Program

Continues efforts have resulted in increasing in blood donation rate (26 per 1,000

population) in the past decade as well as achieving 100% VNRBD in Iran. In order

to achieve self-sufficiency Patient Blood Management could play an important role

in avoiding unnecessary exposure to blood component and meeting the demand. In

spite of some great steps have been taken such as the preparation of the national

clinical guidelines and clinical staff training program, more action is required to

implement this system in a more efficient way.

4B-S17-02

EXAMINING TRENDS IN FIRST-TIME PLASMAPHERESIS
DONORS’ RETURN BEHAVIOUR: WHY DO SOME DONORS
ONLY DONATE ONCE?

CN Gemelli, A Thijsen, ST Wright and TE Davison

Australian Red Cross Blood Service, Melbourne, Victoria, Australia

Background: The increased demand for plasma and plasma-derived products cou-
pled with the decreased demand for whole blood has shifted marketing and business
priorities for the Australian Red Cross Blood Service over recent years. New strate-
gies are required to convert donors from whole blood to plasmapheresis collections
and to retain these donors once converted. Previous research has indicated that there
are motivational differences between whole blood and plasmapheresis donors that
are evident after their first donation; however, there is an absence of information on
key factors that enhance or inhibit a new plasmapheresis donor from returning to
donate after the first donation.

Aims: The aim of this study was to investigate first time plasmapheresis donors to
determine what influences or inhibits their return behaviour over a 2 year period.
This information is critical for the development of strategies to optimise retention.
Methods: Donation data were collated for all donors who had given their first
plasmapheresis donation between 1 January 2012 to 31 December 2012
(n = 34,605). Donor characteristics examined were age, sex, blood group, previous
donation history, and donation behaviour over the subsequent 2 years. Data was
also recorded on whether or not a donor experienced an adverse reaction during or
after the plasmapheresis donation, and whether or not a temporary deferral was
applied to the plasmapheresis donation.

Results: Of 34,605 new plasmapheresis donors, 16,452 donated plasma only once.
Fifty-three per cent of these donors were male, with a mean age of 37.7 years, and
they had relatively short donor careers (M = 11.9 prior whole blood donations).
Survival analysis revealed that younger age, female sex and having a shorter dona-
tion career were associated with increased hazard of not returning to donate plasma.
Donors who received a temporary deferral were less likely to return in the 2 year
follow-up than non-deferred donors. Furthermore, donors who experienced an
adverse reaction during their first plasma donation had a reduced likelihood of
returning to donate plasma.

Further analysis on those who did not return to plasmapheresis revealed that thirty
per cent of donors lapsed from blood donation altogether. Donors who had received
a deferral or experienced an adverse reaction were at an increased risk of lapsing
from both plasmapheresis and whole blood donation.

Summary/Conclusions: The process of converting donors from whole blood to
plasmapheresis donation focuses largely on procedural and operational differences
and largely ignores future donation patterns, including risk factors for non-return.
This study highlighted the negative impact of the experience of an adverse reaction
or receipt of a deferral for new plasma donors on their likelihood of continuing to
donate. There is a need to develop targeted interventions which address these barri-
ers to retention, with particular attention to younger, female and less experienced
donors. Recommendations are made for the development of key retention strategies
for new plasma donors to help them move from being a new plasmapheresis donor
to an established plasmapheresis donor, in order to continually grow this panel and
prevent lapse from both plasmapheresis and whole blood donation

4B-S17-03

STUDY OF SERUM FERRITIN LEVELS IN REGULAR
PLATELETPHERESIS DONORS OF DUBAI BLOOD DONATION
CENTER

R Sharma, MY Raouf, MF Odeh Farajallah and A Nagaramchal

Dubai Health Authority, Dubai, United Arab Emirates

Background: Plateletpheresis donors lose up to 100 ml of blood, which includes lose
in the tube samples and residual blood in the tubing sets at each donation leading to
concerns that they may become iron deficient. Frequent plateletpheresis donors donat-
ing at the maximum donating frequency of every 2 weeks are more at risk of becom-
ing iron deficient as they lose almost about equivalent to 4 units of blood each year.
Aim: To measure 172 regular male plateletpheresis donors for serum ferritin to
assess the level of iron stores.

Methods: All plateletpheresis donors in DBDC are regular donors. All male donors
who visited DBDC for plateletpheresis in the time period between 15th March 2016
to 30 March 2016 were included in the study. The donors were categorized into two
groups-A and B and group I and II. Group A are the frequent donors who donated
more than 20 times in 1 year (52 donors) and group B are the donors who donated
<20 times (120 donors) in 1 year. Group I donors has been donating platelets since
last 3 years (118 donors) and group II donors have been donating platelet more than
3 years (54 donors). All plateletpheresis donors are selected according to AABB
guidelines. CBC is performed before each donation and a minimum hemoglobin of
12.5 g% is required for donation. The participants were also asked about their diet,
any medical conditions like hemorrhoids and gastritis and if taking any iron supple-
ments. The sample for ferritin was collected in 3 ml plain tube during donation and
serum ferritin assessed in batches using ARCHITECT Ferritin assay (CMIA). Platelet-
pheresis was performed in Trima Accel Automated Blood Collection System V6 and
Hemonatics MCS+. P values <0.05 was used for testing significance.

Results: The result shows that 25% (43/172) of the plateletpheresis donors had serum
ferritin <12 ng/ml. In the first group, group A, the donors who donated more than 20
times in 1 year (21/52 = 40.4%) had serum ferritin levels <12 ng/ml which was signif-
icantly higher than group B, the donors who donated <20 times in 1 year (22/
120 = 18.3%) had serum ferritin levels <12 ng/ml. The percentage of donors showing
iron depletion is greater (20/54 = 37%) in the group donating for more than 3 years
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than in the group who have donated for <3 years (23/118 = 19.5%). Only three of the
donors were vegetarian and only one had serum ferritin level below 12 ng/ml.
Summary/Conclusions: The result of the study concludes that frequent platelet-
pheresis donation and long term platelet donation may lead to iron deficiency. We
advise that the accepted Hb level before donation to be 13 g% and minimum dona-
tion interval to be increased to 3 weeks and the maximum donation in 1 year to be
not more than 15 times to reduce the red cell lose and iron loss.

4B-S17-04

A RANDOMISED TRIAL TO FACILITATE DONOR COMPLIANCE
WITH STRATEGIES TO PREVENT VASOVAGAL REACTIONS:
COMPARISON OF WEB-BASED AND IN-CENTRE
APPROACHES

A Thijsen', TE Davison', B Bell', J Fisher', J 0'Donovan’, C Bramble', C Del Aguila’
and BM Masser”

! Australian Red Cross Blood Service, Alexandria, Australia ZUniversity of
Queensland, Brisbane, Australia

Background: Vasovagal reactions (VVR) have a significant impact on donor health
and behaviour. Research has provided preliminary support for applied muscle ten-
sion (AMT) and pre-donation water loading (WL) in reducing these reactions. How-
ever, Australian blood donors report little knowledge or awareness of these
prevention techniques. Written and video approaches have been found to reduce
donor concerns and anxiety around potential adverse events but it is unknown
whether these approaches increase donor compliance with preventative strategies.
Aims: The aim of this study was to compare alternative methods for communicating
VVR prevention strategies which focus on increasing the use of AMT and WL among
donors. To meet this aim, two studies were conducted. The objective of the first study
was conducted online to assess message appeal, knowledge increase, and donor atti-
tudes towards three communication methods tested. The objective of the second study
was to assess changes in donor compliance following implementation of these three
communication methods, comparing a web-based to an in-centre approach.

Methods: In study 1, active whole blood donors were randomly assigned to view a
webpage (n = 128), a video (n = 110), or an instruction card (n = 100). The online
survey included measures of baseline donation behaviours, message appeal, knowl-
edge, attitudes, and preferred communication channels.

In study 2, donors (n = 600) with a whole blood appointment were randomly allo-
cated to receive 1) an email with a link to the webpage, 2) an email with a link to
the video, 3) an appointment confirmation email and onsite instructions using the
card, or 4) a control group who received only an appointment confirmation email. A
post-donation survey assessed use of VVR prevention strategies, self-reported vaso-
vagal symptoms, donation satisfaction, fear, intentions to re-donate, intention to use
WL, and intention to use AMT.

Results: At baseline in the first study, a small proportion of participants reported
they have previously used AMT ‘some of the time’ to ‘always’ (16.2%), with a greater
proportion using WL (71.0%) during previous donations. After viewing the study
materials, donors indicated greater intention to use AMT (82.0%) and WL (85.0%).
Donors assigned to the video had significantly greater intentions to use these strate-
gies compared to those using other materials.

Study 2 revealed low use of the online intervention materials, with <15% of the
donors reported having viewed the materials. Donors who had received the onsite
instruction card reported the highest use of WL and AMT, with greater intentions to
use these techniques at their next donation.

Summary/Conclusions: Despite positive results in study 1 regarding donor attitudes
and intention to use VVR prevention after viewing the online video instructions,
donors reported low use of the web-based materials in practice. This indicates that
efforts to educate donors regarding VVR prevention should occur at the donation
site in order to maximise donor compliance.

4B-S17-05

PHYSIOLOGICAL ANALYSIS OF VASOVAGAL REACTION ON
PLATELET APHERESIS USING LASER DOPPLER FLOWMETRY
T Yamamoto, H Kikuchi and S Takamoto

Japanese Red Cross Hokkaido Block Blood Center, Sapporo, Japan

Background: Limited number of interventional approaches are reported successful for
preventing vasovagal reactions (VVR) in whole blood donation, but not in apheresis.
The mechanisms of the reaction are thought to be almost same in each donation. Diffi-
culty to notice the physiological changes prior to VVR may cause the differences.

© 2016 The Author
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Aim: To detect the physiological changes, laser doppler flowmeter (LDF) was
adopted for measuring hemodynamics on the donors of platelet apheresis. Peripheral
blood flow and heart beats were continuously monitored and analyzed focusing on
their trends and decreasing rates. In this study, blood flow decreasing rate (BDR) and
heart beats decreasing rate (HDR) were calculated to examine the possibility of pre-
dicting VVR. VVR related symptoms were also analyzed using Blood Donation Reac-
tion Inventory (BDRI) scores.

Materials and method: 486 high risk donors of platelet apheresis were informed
about the study and 354 cases (156 men and 198 women) were tolerable for the anal-
ysis. 30 presyncopal VVR (8.5%) and one delayed case were observed in the study.
LDF was fitted on donor’s ear lobe and the signals were recorded during donation
period. BDRI scores were collected at the end of the donation. Following trend analy-
sis, BDR and HDR were calculated using standardized formula. Maximum values of
BDR and HDR were obtained in each case. Both values were compared between the
cases of VVR and nonVVR. Those values were also compared for BDRI positives and
negatives. Based on the preliminary results, physiological condition of the donor were
evaluated by stacking the values of BDR and HDR during donation period.

Result: Significant drops in both blood flow and heart beats were observed on the
trend chart at the VVR. Average value of maximum BDR and maximum HDR in
VVR cases were 64.7 + 13.7% and 27.6 + 8.6% respectively. Both values were sig-
nificantly higher (P = 4.64 x 10~ *° and P = 1.41 x 102! respectively) than those
of 324 nonVVR cases. BDRI positive cases were 90 and the average value of maxi-
mum BDR was 34.3 + 19.6%. The value was also significantly higher (P = 0.0001)
than those of 264 BDRI negative cases. By monitoring the physiological conditions,
large synchronized progress of BDR and HDR were assessed as decompensation state
and attentive sign for VVR. In the case of delayed VVR, decompensation form was
observed in physiological analysis at 16 min before leaving donation room. The
donor developed VVR in resting room.

Conclusion: Continuous hemodynamics monitoring during donation period is essen-
tial for the detection of physiological change of the donor. Real time assessment of
the change is necessary for predicting VVR. 45% decrease in blood flow is thought
to be most capable alert point for predicting VVR. Prediction of VVR is crucial for
preventing VVR.

Emerging Infectious Diseases

4B-S20-01

VIRAL SHEDDING AND ANTIBODY RESPONSE IN MERS
A Memish

Alfaisal University, Riyadh, Saudi Arabia

Background: The Middle East respiratory syndrome coronavirus (MERS-CoV) was first
isolated in 2012 in Saudi Arabia. Since 2012, at least 1,731 laboratory-confirmed cases
of MERS-CoV infection, mostly with respiratory tract illness, have been reported; 688 of
these were fatal. Knowledge of the kinetics of viral shedding from different body regions
could help prevent nosocomial transmission and inform clinical management.

Aim: Knowledge of serological features, such as the kinetics of antibody produc-
tion, could guide decisions regarding diagnostic protocols and provide essential
information regarding immunity and virus elimination. Quantitative data, such as
viral loads and antibody titers, could enable comparisons with related diseases. In
particular, severe acute respiratory syndrome (SARS), for which studies of natural
history were conducted in the aftermath of the 2002-2003 epidemic.

Methods and results: In our patients and elsewhere, the Lower Respiratory Tract
(LRT) was found to be the main source of MERS-CoV excretion. We have shown, in
one of the few available studies, that SARS-CoV was excreted from the LRT at mean
concentrations of 1.2-2.8 x 10° copies/ml, reaching a maximum of 1,010 copies/ml.
From this comparison, we can conclude that average and peak LRT viral loads in
MERS are equal to those in SARS. Peak URT RNA concentrations in SARS can reach
up to 5 x 105 copies/sample between days 7 and 10 after onset. The corresponding
number for MERS (peaking at 4.1 x 106 copies/sample), is equivalent or higher. The
shedding peak in SARS patients occurred after approximately 10-12 days from
symptom onset, which is very similar to the shedding maximum observed in
MERS.The detection of MERS-CoV in serum is another similarity with SARS. Up to
79% of serum samples were found to contain SARS-CoV RNA during the first week
of illness, and around 50% during the second week. These numbers match our obser-
vations for MERS. Viremia despite the presence of neutralizing antibodies indicates
a body region that is not accessible to neutralizing antibodies but which releases
virus into the blood. Although patients with SARS-CoV showed viral RNA detection
rates up to 50% in urine, MERS-CoV RNA was rarely found in urine samples of
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MERS patients. A clear difference from SARS was the detection of viral RNA in
stool. In SARS, the RNA prevalence in stool samples was high. For MERS, we found
stool-associated RNA in only 14.6% of samples, with rather low RNA concentration.
The course of MERS antibody development resembles that of SARS. Patients infected
with SARS seroconverted during weeks 2 and 3 after onset. Most of the MERS
patients had already seroconverted during the first week after diagnosis, which puta-
tively represents the second week after onset.

Conclusions: The timing and intensity of respiratory viral shedding in patients with
MERS closely matches that of those with SARS. Blood viral RNA does not seem to
be infectious. Extrapulmonary loci of virus replication seem possible. Neutralizing
antibodies do not suffice to clear the infection.

4B-S20-02

VIRUS LANDSCAPE OF A BANK OF 600 BLOOD PRODUCTS
ELIGIBLE FOR TRANSFUSION

0 Preynat—Seauve', P Lau', D Tirefort!, S Cordey', TJ Pettyl, A Guichebaron',

E Zdobnov?, TP Lecompte' and S Waldvogel-Abramowski'

"Geneva University Hospitals, Geneva, Switzerland *Swiss Institute of
Bioinformatics, Geneva, Switzerland

Background: Although the risk of transmitting pathogenic viruses by transfusion is
strongly reduced by highly sensitive laboratory tests and donors selection, many
other viruses could still be present at a viraemic stage in the blood of donors and
then transferred to the derived manufactured products. A complete picture of the
virus lansdcape in blood products eligible for transfusion is the most relevant data
to describe exhaustively the risk of virus transmission by transfusion. To date, this
virus screen has never been performed.

Aims: This study describe the virus landscape of a collection of 600 manufactured
blood products eligible for transfusion including 300 red blood cell units and 300
fresh frozen plasmas.

Methods: Virus screen has been performed through a metagemomics approach com-
bining high throughput sequencing of RNA and DNA purified from blood products
and the development of a bioinformatics pipeline for the identification of virus-spe-
cific genomes.

Results: Signatures corresponding to viruses known to be frequent at a viraemic
stage in the blood donors population were reported and confirmed the robustness of
the tool: Torque Teno Viruses, Anelloviruses, GB Virus C. Viruses infecting the nor-
mal skin were also found (Human Papillomaviruses, Merkel Cell Polyoma Virus) sug-
gesting skin contaminants in blood products and the high sensitivity of sequencing.
Finally, the entire genome of the recently described MLB2 Astrovirus was observed
in one plasma unit. It was associated to an asymptomatic and acute viraemia of the
corresponding donor.

Summary/Conclusions: The blood products manufacturing process do not com-
pletely eliminate the possibility of viral contamination in the final products. One
unexpected virus signature was notably found in one plasma unit, and was con-
firmed by regular techniques to originate from the entire genome of a MLB2 Astro-
virus infecting the blood of an asymptomatic donor. MLB2 Astrovirus was recently
described to be pathogenic in humans, confirming the presence of unsuited viruses
in blood banks despite clinical and biological selection of donors. Moreover, this
study demonstrates that high throughput sequencing is a suitable tool for large virus
screen in blood products.

4B-520-03
LOW TRANSFUSION TRANSMISSION OF HEPATITIS E AMONG

25,637 SCREENED BLOOD DONORS

L Harritshejl, DK Holm?, SG Saekmose®, BA Jensen?, BM Hogemas, TK Fischer®,

SE Midgley®, JS Krog’, C Erikstrup® and H Ullum'

'Rigshospitalet, Copenhagen, Denmark *Department of Clinical Immunology, Odense
University Hospital, Odense, Denmark *Department of Clinical Immunology, Neestved
Hospital, Neestved, Denmark *Department of Clinical Immunology, Aalborg University
Hospital, Aalborg, Denmark *Department of Blood-borne Infections and Virology,
Sanquin, Amsterdam, The Netherlands “Virus Surveillance and Research Section,
Statens Serum Institut, Copenhagen, Denmark ’Section for Diagnostic and Scientific
Advice, National Veterinary Institute, Copenhagen, Denmark ®Department of Clinical
Immunology, Aarhus University Hospital, Aarhus, Denmark

Background: Hepatitis E virus genotype-3 (HEV-GT-3) causes autochthonous infec-
tions in Western countries, with a primary reservoir in animals, especially pigs. HEV
transfusion transmission has been reported in several countries, and HEV-GT-3

prevalence is high in some european countries and screening of blood donations is
discussed in the Western World.

Aim: The prevalence of HEV RNA among Danish blood donors and transfusion trans-
mission among recipients of HEV RNA positive blood components were investigated.
Methods: Samples from 25,637 consenting donors representing all blood centers in
Denmark were collected during 1 month in 2015. Samples were screened retrospec-
tively using an individual-donation HEV RNA nucleic acid test (NAT) with a 95%
detection probability of 7.9 IU/ml. HEV positive samples were quantified by a real-
time polymerase-chain-reaction (PCR) and subsequently genotyped. A donor was
considered HEV positive if index sample was repeatedly reactive in either the screen-
ing NAT or the PCR test. Transmission was evaluated among recipients of HEV RNA
positive blood components. Phylogenetic analyses were performed to compare HEV
sequences from blood donors with danish symptomatic HEV-infected patients and
HEV-positive porcine samples.

Results: Eleven donations (0.04%) were confirmed HEV RNA positive with a median
HEV RNA of 13 IU/ml. Two donations were successfully genotyped as HEV-GT-3.
Seven recipients available for look back tested negative for HEV RNA and anti-HEV
IGM in follow-up samples drawn 1-4 month after transfusion. In one recipient, IGG
anti-HEV was detected, but transfusion transmitted infection (TTI) was considered
unlikely based on the fact that no HEV RNA was detectable 46 days post transfu-
sion. phylogenetic analysis showed relatively large sequence differences between
HEV-GT-3 from donors and from symptomatic patients and swine.

Conclusions: Despite an HEV RNA prevalence of 0.04% in Danish blood donations;
all HEV positive donations carried low viral loads, and no evidence of TTI was
found. The findings do not readily justify a general HEV screening of blood dona-
tions in Denmark, but in order to evaluate the need of HEV testing in Denmark fur-
ther studies involving patients at risk are warranted.

4B-520-04
CYTOMEGALOVIRUS-SERONEGATIVE COMPONENT SUPPLY
AND DEMAND: ARE WE ABLE TO MEET OUR FUTURE

NEEDS?
H Faddy, T Tran, CR Seed, S Chesneau, S Ismay, C Hogan and RLP Flower
Australian Red Cross Blood Service, Brisbane, Australia

Background: Transfusion transmitted cytomegalovirus (CMV) is well-recognised.
The selection of CMV-seronegative donors as well as leucodepletion assist in the
prevention of transfusion transmitted CMV. However, in the era of universal leu-
codepletion, there is debate regarding the necessity for CMV seroselection, and the
optimal strategy for managing CMV-safe inventories is currently an area of discus-
sion among the transfusion community. We have previously shown that demand for
CMV-seronegative red blood cell (RBC) components increased in Australia and pre-
dicted that the future status of CMV-seronegative RBC component inventories may
be unable to meet demand (Lancini, Transfusion, 2016). In order to evaluate the util-
ity of our approach, we revised our model and refined our estimate of the ability to
meet future demand for CMV-seronegative components.

Aims: To extend our previous analysis and model trends in the acquisition and
demand for CMV-seronegative blood components and investigate possible discrepan-
cies between the average age of issue of CMV-seronegative and -seropositive RBCs.
Methods: We refined our published model to include two additional time points (fi-
nancial year (FY) 2013/14 and FY 2014/15). To do this, Blood Service databases
were interrogated to provide the number of whole blood donations collected and the
number of RBC containing components issued during the 7 years from 2008/09 to
2014/15, inclusive, stratified by CMV serostatus (positive or negative). Linear regres-
sion was used to model trends in component acquisition and demand. The age at
issue of CMV-seronegative and -seropositive RBCs were also obtained. Statistical
analysis was performed using ANOVA.

Results: With the addition of the two extra time points, similar trends in CMV-sero-
negative component acquisition and demand were modelled, and without actions to
influence current trends, it is predicted that supply may be insufficient by FY 2019/
20. Nationwide, the average difference in age at issue between CMV-seronegative
and -seropositive RBCs ranged from 0.5 days (FY 2014/15) to 1.6 days (FY 2012/13).
Nationally, the average age of a CMV-seronegative RBCs at issue was consistently
younger than CMV-seropositive RBCs (P < 0.05) over the 7 years of the study, with
a smaller difference in the most recent year (FY 2014/15).

Summary/Conclusions: This analysis supports and extends our previously reported
trend of decreasing CMV-seronegative RBC component excess, however, we revise
our predictions to estimate that, without further action to influence trends, supply of
CMV-seronegative components may be insufficient to meet demand by FY 2019/20
as opposed to FY 2017/18. We show for the first time that issued CMV-seronegative
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RBCs tended to be younger or ‘fresher’ than CMV-seropositive RBCs; however, in
recent years this age difference narrowed. This is supportive of the idea that some of
the demand for CMV-seronegative components may be due to a perceived notion of
their being ‘fresher’ at the time of issue. These results will contribute to the current
debate regarding optimal strategies for the provision of CMV-safe blood compo-
nents.

4B-520-05

VARIANT CREUTZFELDT-JAKOB DISEASE INFECTIVITY AND
PRP-TSE IN BLOOD: REFERENCE MATERIALS AND ASSAY
DEVELOPMENT

L Gregori, O Yakovleva and DM Asher

Food and Drug Administration, Silver Spring, Maryland, United States of America

Background: Variant Creutzfeldt-Jakob disease (vCJD) and sporadic CJD are rare
fatal human neurodegenerative diseases known collectively as transmissible spongi-
form encephalopathies (TSEs or prion diseases). vCJD is transmissible by blood
transfusion and by certain plasma products. Four transfusion-transmitted vCJD
infections and one infection attributed to a plasma derivative were reported in the
UK. vCID risk in the US blood donor population is unknown but expected to be
low. However, even a small risk is of concern because vCJD is incurable and individ-
uals can be infected for many years without any overt symptoms. A few blood tests
for vCJD are under development, but so far none is available. One major challenge
is lack of vCJD human blood reference materials to validate assays. As an alternative
to human blood, we proposed to use blood of nonhuman primates experimentally
infected with vCJD. Previous studies demonstrated that macaques are susceptible to
vCJD infection and that macaque blood contains infectivity.

Aims: One goal was to generate relevant macaque vCJD blood materials in suffi-
cient quantities to support vCJD research and validate candidate vCJD screening
tests. The second goal was to develop a prototype vCJD blood test.

Methods: We experimentally infected three cynomolgus macaques with vCJD agent.
Blood was collected periodically during pre- and post-clinical phases. At each col-
lection, blood was separated into components and aliquots stored frozen.

vCID infectivity in buffy coat and plasma from each clinically ill macaque were
tested by mouse bioassay; mice were inoculated intracerebrally with 30-pl volumes
of blood components and monitored for 2 years for signs of vCJD. At the same time,
100-ml units of whole blood from infected macaques were transfused into four mon-
keys to assess transmissibility of vCJD by transfusion.

We used an in vitro amplification method to detect vCJD-related PrPTSE, the abnor-
mal form of the prion protein associated with TSE infections, throughout the pre-
clinical and clinical phases.

Results: All inoculated macaques were confirmed post-mortem to have died of
vCJD. Nineteen blood collections were conducted spanning approximately 2.5 years.
After buffy coat aliquots from final bleeds were inoculated into 120 mice, only one
mouse developed vCJD. These results indicated that infectivity levels in macaque
buffy coat were lower than anticipated. Transfused macaques remain healthy 2 and
4 years after transfusion. In vitro protein misfolding cyclic amplification (PMCA)
method successfully detected PrP™" in plasma. PrP™" concentrations increased dur-
ing the incubation period and were highest in the final bleeds. The protein was
detected in plasma as early as 1 year before first clinical signs of infection. However,
multiple repeats of early reactive samples sometimes failed to detect PrP™F, suggest-
ing that blood of pre-symptomatic animals contains extremely low levels of PrP™F,
This observation has practical implications for development of PMCA as a test to
screen blood donors.

Summary/Conclusions: We developed and characterized candidate vCJD blood ref-
erence materials. Demonstration of infectivity in blood was challenging; but PrP™E,
the protein target for all vCJD blood screening tests to date, was detectable using an
in vitro amplification assay.
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Transfusion Medicine II

4C-S21-01
TRANSFUSION AND TREATMENT OF SEVERE ANAEMIA IN

AFRICAN CHILDREN: A RANDOMISED CONTROLLED TRIAL
K Maitland
Imperial College, London, United Kingdom

Background: In sub-Saharan Africa, where infectious diseases and nutritional defi-
ciencies are common, severe anaemia is a common cause of paediatric hospital admis-
sion, yet the evidence to support current treatment recommendations is limited. To
avert overuse of blood products, the World Health Organization advocate a conserva-
tive transfusion policy and recommend iron, folate and anti-helminthics at discharge.
Outcomes are unsatisfactory with high rates of in-hospital mortality (9—10%), 6-month
mortality and relapse (6%). A definitive trial to establish best transfusion and treatment
strategies to prevent both early and delayed mortality and relapse is warranted.
Methods/Design: The Transfusion and Treatment of severe anaemia in African chil-
dren: a randomised controlled trial (TRACT: ISRCTN84086586) is a multicentre ran-
domised controlled trial of 3,954 children aged 2 months to 12 years admitted to
hospital with severe anaemia (defined as a haemoglobin <6 g/dl). Children will be
enrolled over 2 years in four centres in Uganda and Malawi and followed for
6 months. The trial will simultaneously evaluate (in a factorial trial with a
3 x 2 x 2 design) three ways to reduce short and longer-term mortality and mor-
bidity following admission to hospital with severe anaemia in African children.

The trial will compare (i) R1: liberal transfusion (30 ml/kg whole blood) vs conserva-
tive transfusion (20 ml/kg) vs no transfusion (control). The control is only for chil-
dren with uncomplicated severe anaemia (haemoglobin 4-6 g/dl); (ii) R2: post-
discharge multi-vitamin multi-mineral supplementation (including folate and iron)
vs routine care (folate and iron) for 3 months; (iii) R3: post-discharge cotrimoxazole
prophylaxis for 3 months vs no prophylaxis. All randomisations are open. Enroll-
ment to the trial started September 2014 and is currently ongoing. Primary outcome
is cumulative mortality to 4 weeks for the transfusion strategy comparisons, and to
6 months for the nutritional support/antibiotic prophylaxis comparisons. Secondary
outcomes include mortality, morbidity (haematological correction, nutritional and
infectious), safety and cost-effectiveness.

Results: The trial is currently enrolling so the mail results are not available. The
presentation will cover areas relating to the blood transfusion component of the trial
including type of donor blood being used; haematological quality and operational
challenges to delivering GCP-compliant trial in resource-limited health services.
Conclusion: If confirmed by the trial, a cheap and widely available ‘bundle’ of effec-
tive interventions, directed at immediate and downstream consequences of severe
anaemia, could lead to substantial reductions in mortality in a substantial number of
African children hospitalised with severe anaemia every year if widely implemented.

4C-S21-02

No abstract available.

4C-S21-03

PERIOPERATIVE RBC TRANSFUSIONS ARE ASSOCIATED
WITH 30 DAY POST-OPERATIVE RISK OF VENOUS
THROMBOEMBOLISM: A ROBUST PREDICTION MODEL FROM
A LARGE NORTH AMERICAN MULTI-CENTER PROSPECTIVE
REGISTRY

R Goel', MM Cushing', AAR Tobian? M Nellis', L Vasovic', CM Takemoto?,
PM Ness” and SM Frank*

"New York Presbyterian Hospital, Weill Cornell Medical College, New York, New
York, United States of America >Johns Hopkins Hospital, Baltimore, Maryland,
United States of America

Background: Red Blood Cell transfusions (RBCT) have previously been linked
with subsequent risk of developing venous thrombosis. This study examined the
relationship between perioperative red blood cell transfusions (RBCT) and develope-
ment of venous-thromboembolism events warranting therapy within 30 days post-
operatively.
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ROC Curves for All Model Building Steps
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Caption 1. ROC Curve of the multivariable model for prediction of venous
thromboembolism with red cell transfusions using data from the NSQIP database

Study design and methods: The ACS-NSQIP database is a multi-center prospective
registry designed to evaluate risk-adjusted outcomes of surgical patients and
includes 525 institutions (both teaching and non-teaching hospitals) across North
America. Data are submitted electronically to the American College of Surgeons for
all processing and analysis.

Using the ACS-NSQIP database, outcomes of patients undergoing elective surgeries
were compared. Various preoperative clinical variables significantly associated with
the occurrence of postoperative venous thromboembolism (VTE) (i.e. either deep
venous thrombosis or pulmonary embolism) warranting therapy on initial univariate
logistic regression were included in the multivariable logistic regression model. Step-
wise selection was used to select the variables most statistically associated with post-
operative VTE after initial clinically informed variable selection.

Results: A total of 750,937 subjects who underwent elective surgery were analyzed
from the ACS NSQIP files during 2014. Of these, 7,395 (0.98%) subjects received one
or more RBCT's within 72 h of surgery. A total of 4,336 (0.58%) subjects developed
a post-operative venous thrombosis which warranted treatment. Subjects receiving
RBC transfusions within 72 h before surgery as well as >1 RBCT either intra-op or
within 72 h post op had significantly higher unadjusted odds of developing VTE (OR
6.8, 95% CI 5.9-7.9) [DVT (OR 8.2, 95% CI 7.0-9.6) or PE (OR 3.6, 95% CI 2.7-4.9)].
In a risk adjusted multivariable model adjusting for (i) age, (ii) length of hospital stay,
(ili) immobilization (including mechanical ventilation), (iv) presence of metastatic
malignancy, (v) concurrent sepsis, (vi) concurrent steroid use, (vii) pre-transfusion
hematocrit and (viii) pre-transfusion platelet counts, the odds of developing VTE was
significantly higher in subjects receiving RBCT’s within 72 h before surgery and at
least one intra-operative/72 h post op RBCT as compared to those who did not receive
any RBCT’s (adjOR 2.1, 95% CI (1.7-2.4) [DVT (adjOR 2.3, 95% CI 1.9-2.8); PE (adjOR
1.4; 95% CI 1.0-1.90)]. The model was robust with an excellent discrimination ability.
Conclusions: Perioperative RBC transfusions in elective surgeries are associated with
significant risk development of new venous thromboembolism complications war-
ranting treatment within 30 days of surgery, and reinforce peri-operative patient
blood management practices.

4C-S21-04
HEMATOLOGICAL MALIGNANCIES, SOLID CANCERS, AND

RED CELL ALLOIMMUNIZATION: A CASE-CONTROL STUDY

D Evers', JJ Zwaginga?, J Tijmensen', RA Middelburg', M de Haas', KMK de Vooght’,
D van de Kerkhof*, O Visser®, NC Péquériauxs, F Hudig7 and JG van der Bom'
'Sanquin Research, Leiden, The Netherlands *Leiden University Medical Center,
Leiden, The Netherlands 3Um'versiry Medical Center Utrecht, Utrecht, The
Netherlands *Catharina Hospital, Eindhoven, The Netherlands °VU Medical Center,
Amsterdam, The Netherlands ®Jeroen Bosch Hospital, ‘s Hertogenbosch, The
Netherlands “Haga Teaching Hospital, The Hague, The Netherlands

Background: Red cell alloimmunization challenges providing compatible donor
blood and, most importantly, may induce potentially life-threatening hemolytic
transfusion reactions. Identification of risk modifying conditions will support tailor-
ing prophylactic extended matching strategies.

Aim: We set out to quantify the associations of red cell alloimmunization in transfused
patients with their hematological malignancy, solid cancer, and treatment regimens.
Methods: We performed a multicenter nested case-control study within a source
population of patients who received their first and subsequent red cell transfusion
between 2005 and 2013. Cases were patients who developed a first transfusion-
induced red cell alloantibody. Each case was randomly matched to two non-alloim-
munized control subjects based on the number of (lifetime) red cell units received
and the study center. For all cases, the Nth transfusion that most likely elicited
alloimmunization was defined the implicated transfusion. For their matched controls,
the corresponding Nth transfusion was similarly marked. Within a 5-week ‘alloim-
munization risk period’ surrounding this Nth transfusion, we recorded various poten-
tial risk variables for all cases and controls. Using multivariate logistic regression
analyses, we then evaluated the association of various types of malignancies and
treatment regimens with red cell alloimmunization.

Results: Within a cohort of 24,063 newly transfused patients, 505 cases and 1,010
matched controls received a median of eight (interquartile range 4-16) red cell
transfusions. A total of 606 patients (40.0%) had at least one type of malignancy.
The incidence of alloimmunization among patients with acute (myeloid or lymphoid)
leukemia, and mature (B or T-cell) lymphoma was significantly reduced [adjusted
relative risks (RR) with 95% confidence interval (CI) 0.36 (0.19-0.68) and 0.30 (0.12—
0.81)]. These associations were primarily explained by immunosuppressive treat-
ments [RR for (any type of) chemotherapy combined with lymphocyte targeted
immunotherapy 0.27, CI 0.09-0.83]. Non-treated patients with these disorders
demonstrated risks comparable to the non-oncologic patient population. No associa-
tion between the other types of malignancies and red cell alloimmunization was
observed, including myelodysplastic syndrome and solid cancers.

Enforcement of immunosuppressive treatment effects were similarly observed in
recipients of stem cell transplants. Respectively 51, 13, and 10 patients underwent
an allogeneic hematopoietic stem cell transplant (HSCT), an autologous HSCT, or
both prior to or during the risk period. Irrespective of the type of HSCT i.e. being
autologous or allogeneic, alloimmunization incidences were substantially decreased
in these transplanted patients (RR 0.34, CI 0.16-0.74), at least during the first
6 months after transplantation.

Conclusion: These findings suggest that alloimmunization may be prevented by
treatment-related immunosuppression in patients with hematological diseases. Ulti-
mately, with limited donor resources, prophylactic extensive antigenic donor-recipi-
ent matching seems less critical for this patient population.

Red Cell Storage

4C-S22-01
RED CELL STORAGE LESION
A D’Alessandro

University of Colorado Denver, Aurora, Colorado, United States of America

Red blood cell (RBC) storage in the blood bank is a life-saving therapeutic interven-
tion for ~5 million Americans every year. Packed RBCs are routinely stored at ~4°C
under sterile blood bank conditions for up to 42 days. However, routine storage is
associated with the progressive accumulation of a long series of biochemical alter-
ations to stored erythrocytes, collectively referred to as the ‘storage lesion’ [1].
Though the clinical relevance of such lesion has not been clearly elucidated, bio-
chemical evidence suggests that RBCs stored longer than 2 weeks are energetically
and oxidatively challenged and thus potentially less functional than fresh RBCs [1].
Recently, it has been argued that pre-storage processing strategies, donor-dependent
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biological factors and metabolic reprogramming might underlie the onset and pro-
gression of the storage lesion [2]. Impairments of energy and redox homeostasis are
proposed to trigger alterations to structural lipids and functional proteins (e.g. hemo-
globin, peroxiredoxin 2, glyceraldehyde 3-phosphate dehydrogenase), thereby pro-
moting the progressive accumulation of morphological changes and thus reducing
RBC deformability and survival upon transfusion. By combining state of the art
quantitative and redox proteomics technologies, unsupervised discovery-mode meta-
bolomics and quantitative metabolic flux analysis upon incubation with '°C, , ;-glu-
cose, 2,2,4,4-D-citrate, '>C '"N-glutamine, we investigated the RBC storage lesion
during routine storage in the blood bank in presence of different additive solutions
(SAGM, AS-1, AS-3, AS-5, AS-7). To understand whether a compromised anti-oxi-
dant system may affect RBC storability and post-transfusion behavior, experiments
were performed on packed RBCs from glucose 6-phosphate dehydrogenase deficient
donors. We thus exploited omics technologies to investigate alternative red cell stor-
age strategies and additive solutions (e.g. cryopreservation, supplementation of anti-
oxidants, rejuvenation, anaerobic storage).

References: D’Alessandro A, Kriebardis AG, Rinalducci S, Antonelou MH, Hansen
KC, Papassideri IS, et al. An update on red blood cell storage lesions, as gleaned
through biochemistry and omics technologies. Transfusion. 2015;55 (1):205-19.
Nemkov T, Hansen KC, Dumont LJ, D’Alessandro A. Metabolomics in transfusion
medicine. Transfusion. 2016; doi: 10.1111/trf.13442.

4C-S22-02
THE EFFECT OF PREFREEZE REJUVENATION ON POST-THAW

SHELF LIFE OF RED CELLS
CCM Lelkens, D de Korte and JWM Lagerberg
Sanquin Research, Amsterdam, The Netherlands

Background: Processing thawed, glycerolized red cells in a functionally closed sys-
tem allows for a 14 day post thaw period, if resuspended in AS-3. In an earlier study
(Lelkens, Vox Sang., 2015), we have achieved a 28 day post-thaw shelf life, by
omitting the centrifugation step to remove the excess glycerol after glycerolization.
Further extension of this shelf life would even more simplify the logistics of using
frozen red cell concentrates (RCCs) in daily transfusion practice.

Taking into account international guidelines, demanding an in vivo 24 h post trans-
fusion survival of at least 75%, we aimed at preserving a total adenylate content of
>82% of the original values (Hogman, Vox Sang., 1985) after 28 days of post-thaw
storage.

Aim: To investigate if increasing the energy status of 7 day old RCCs, prior to glyc-
erolization and freezing, could prolong their post-thaw shelf lives beyond 28 days,
while at the same time meeting international requirements with regard to 24 h post-
transfusion survival.

Methods: Leukoreduced RCCs in SAGM (n = 16) were stored at 2-6°C. On day 8,
four RCCs were pooled (n = 4), mixed and split. From each pool, two RCCs were
incubated with Rejuvesol® (Citra Labs, Braintree, MA) for 1 h at 37°C. All RCCs were
glycerolized using the ACP215 (Haemonetics®, Braintree, MA) to a final concentra-
tion of 40% (w/v). The RCCs were subsequently frozen and stored for at least
2 weeks at —80°C. After thawing and deglycerolization using the ACP 215, from
each pair (i.e. one rejuvenated and one non-rejuvenated) one unit was resuspended
in SAGM (n = 8) and one in AS-3 (n = 8). During storage at 2-6°C stability (hemol-
ysis) and energy status (total adenylate) of the thawed RCCs were determined.
Results: Rejuvenation increased total adenylate content from 6.5 to 8.2 umol/g Hb
and 2,3-DPG from 1.9 to 30 umol/g Hb. Rejuvenation did not show a negative effect
on hemolysis after thawing, which stayed below 0.8% for 7 days (in SAGM) or
35 days (in AS-3). During storage in AS-3 the total adenylate content in non-rejuve-
nated RCCs went down to 4.9 pmol/g Hb (72% of day1) and to 6.5 pmol/g Hb (96%
of day 1) in rejuvenated RCCs.

Total Adenylate content (umol/g Hb)
SAGM AS-3
Day |Control |Rejuvenated |Control Rejuvenated
0 6.5:0.1 |8.5:0.2 6.5:0.1 8.510.6
14 |6.7+0.3 |8.7+0.3 6.6+0.2 |8.7+0.3
28 |6.3:+0.3 8.4:0.4 6.1:0.4 |8.1+0.4
35 |5.6+0.3 (7.5:0.3 5.4+0.4 |7.3:0.5
42 |n.d. n.d. 4.9+0.4 |6.5+0.5

Caption 1. Total adenylate content (umol/g Hb)
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Conclusion: Based on a maximum allowed hemolysis of 0.8% in Europe and a total
adenylate content of >82%, thawed RCCs can thus be stored at 2-6°C for 7 days in
SAGM, whereas thawed, prefreeze rejuvenated RCCs can be stored for 35 days, if
resuspended in AS-3.

4C-S22-03
COMPARATIVE IN VITRO STORAGE ASSESMENT OF
PEDIATRIC SAGM RED CELL CONCENTRATES STORED IN

DEHP AND DEHP-FREE PVC BAGS
S Begue, S Acquart, F Cognasse and P Tiberghien
EFS Rhone Alpes Auvergne, La Plaine Saint Denis, France

Background: DEHP, a major component of PVC bags used for collection, processing
and storage, are known to stabilize the erythrocyte membrane and significantly
reduce the aging effects of stored RCC on hemolysis and improve recirculation after
transfusion. Nevertheless, by leaching into the blood product, DEHP may, as a sus-
pected endocrine disrupter, be a potential hazard for the new-born, juvenile infants
and pregnant women. In order to reduce recipient exposure to DEHP and mitigate
the associated risk, the Etablissement Francais du Sang (EFS) has initiated a program
to assess the quality of RCC stored in DEHP-free containers. Pending the availability
of marketed DEHP-free devices for whole blood collection, we focused on the pro-
cess of pediatric preparation of RCC in DEHP-free PVC-DINCH bags.

Aims: Evaluate in-vitro storage parameters of pediatric Rec Cell Concentrates (P-
RCC) stored in DEHP-free PVC bags (PVC-DINCH) compared to pediatric P-RCC
stored in classic PVC-DEHP bags. We hypothesize that the initial DEHP content in
the adult unit prior division into pediatric RCC may ensure the non-inferiority of in-
vitro quality parameters of pediatric RCC’s.

Methods: Thirty adult RCC units suspended in SAGM were split into 2 P-RCC of
100 ml in 500 ml nominal vol. bags, one in PVC-DEHP and one in PVC-DINCH bags
(Macopharma). Of these 30 units, 10 were split at day 1 after collection, 10 at day 7
and 10 at day 14. Storage parameters were screened every 7 days up to day 28. In-
vitro biological parameters were hemoglobin, hematocrit, supernatant free hemoglo-
bin, K* and LDH, hemolysis, ATP, 2-3 DPG, annexin V and DEHP concentration.
Results: Determined values are summarized in the Table 1 for 10 units split at Day
1. DEHP concentrations are presented in Table 2.

Paired Student probability show no significant differences (P > 0.05) at day 28 for
hemolysis, ATP, 2-3DPG, LDH and annexin V. Supernatant K" is statistically lower
in PVC-DINCH stored RCC, but the relatively low difference with DEHP bags is of
weak significance. DEHP concentration increases linearly from 2 mg/l to nearly
40 mg/l at day 28 in PVC-DEHP bags. In comparison, increase of DEHP concentra-
tion in adult units is lower than in divided P-RCCs. Results from units split at D7
and D14 show that the initial DEHP content decreases when stored in PVC-DINCH
bags. MEHP concentration is bellow quantification level, so we beleive that DEHP is
absorbed by the PVC-DINCH plastic surface.

Table1 Day1 Day 7 Day 14 Day 21 Day 28 o
Hemolysis | DEHP 0044001 | 0124004 | 0250011 | 0374018 | 055+025 |
% DINCH 0,04+0,01 | 011+0,03 | 0214006 | 033+01 | 0,48+017 |

ATP DEHP 5,58 +0,61 5,63 +0,57 4,96 + 0,49 4,43 £ 0,45 3,77+£0,41 0.5623
uM/ghb | DINCH 5561061 | 5721052 | 4921055 | 4294043 | 3831051 |
2,3DPG | DEHP 523:1,79 | 2004107 [ 0442032 | 0262016 | o19:009 |
uM/gHb | DINCH 525:1,79 | 2122114 | 0,520,314 | 0312015 | 0,17:0,14 '

K+ DEHP 1,3:0,1 162214 | 274222 | 373226 | 43226 |
mEg/L | DiNCH 1,3:0,1 163214 | 27.2:21 | 360124 | 427125 i

LOH DEHP 4218 92124 010119 | 3425247 | s09e3n |

ui/L DINCH 418 80 £19 161+ 44 2672129 376% 200 o

AnnexinV | DEHP 0,6+0,6 21,72, | 282+3,7 nd wazap | oo
% DINCH 0,6:0,6 261+2,5 | 258:27 nd 21,112,3 i
*Poired Student probobility. Significance levelis set at 0,05,
nd ; not determined
Table2: | Storage Day1 Day7 Day 14 Day 21 Day 28
DEHP mg/L bag
Units split | PVC-DEHP 28 303 19,9115 nd nd 39,31 4,2
,9 =0, -
atD1 PVC-DINCH 2,0+0,1 nd nd 1L,U0+0,1
Units split | PVC DEHP 10712 26,1+3,3 nd 44,0+ 6,6
"o 3
atD17 | pyc-pINCH 59+0,8 nd 1,9+0,3
Units split | PVC-DEHP 32,529 42,3t4,6
. 1‘; 156+1,3
at PVC-DINCH 7,805 4,3+0,5

nd : not determined


http://dx.doi.org/10.1111/trf.13442

Red Cell Storage 53

Summary/Conclusions: Dividing adult RCC into small pediatric units dramatically
increases (+60%) the concentration of DEHP in product specifically intended for
new-born and juvenile infants. By using PVC-DINCH instead of PVC-DEHP bags for
splitting, we demonstrate the non-inferiority of in-vitro storage parameter’s up to
28 days as well as a significant decrease of the initial DEHP content. Approved com-
mercially PVC-DINCH sets for pediatric preparation is a priority.

4C-S22-04

COMPARISON OF IN VITRO RED CELL QUALITY PARAMETERS
DURING STORAGE IN FIVE DIFFERENT ADDITIVE SOLUTIONS
JWM Lagerberg', H Korsten?, PF van der Meer” and D De Korte'

'Sanquin Research, Amsterdam, The Netherlands 2Sanquin Blood Bank, Amsterdam,
The Netherlands

Background: Red cell concentrates (RCC) are normally stored in SAGM (saline, ade-
nine, glucose, mannitol). During storage, in vitro red cell quality declines, like
increased cell lysis, decreased deformability and lowered energy status. Recently,
several additive solutions, designed to diminish the decline in in vitro quality during
storage, are developed. These additive solutions allow for prolonged red cell storage.
In a paired study design, in vitro RBC quality during storage in SAGM (control),
PAGGSM (Fresenius Kabi), PAG3M (Sanquin Research), Erythrosol-4 (E-Sol4, Fen-
wal) and SOLX (AS-7, Haemonetics) were compared. The new solutions are mainly
developed to better maintain 2,3-DPG and ATP levels during storage. High levels of
2,3-DPG allow for better oxygen release while high ATP is necessary for function
and survival of RBC in vivo.

Aim: To compare the in vitro quality of RBC during storage for 56 days at 2-6°C in
SAGM, PAGGSM, PAG3M, E-Sol4 and SOLX.

Methods: For each experiment, five overnight stored whole blood units were pooled
and split. From four collection systems, SAGM was replaced by PAGGSM, PAG3M,
E-Sol4 of SOLX. De whole blood units were processed according to routine proce-
dure, into buffy-coat- depleted RCCs in additive solution, leukoreduced by filtration.
RCCs were stored for 8 weeks at 2-6°C and samples for analysis of in vitro quality
parameters. Deformability was determined with an Automated Rheoscope and Cell
Analyzer (ARCA) and expressed as deformation index (DI): ratio of cell length to cell
width. With DI >2.5 cells are considered deformable, cells <1.5 are considered unde-
formable.

Results: Results are summarized in the Table 1.

RCC leukoreduction filtration times were increased with the alternative solutions,
especially for SOLX. Haemolysis was significantly lower during storage in PAG3M
and E-Sol4. RCCs in PAG3M, E-Sol4 and SOLX showed significantly higher ATP and
2,3-DPG levels compared to SAGM. In PAG3M, 2,3-DPG levels remained high during
whole storage period. Storage in PAG3M, and to a lesser content in E-Sol4 and
SOLX, resulted in declined RBC deformability compared to SAGM.
Summary/Conclusions: SAGM and PAGGSM allow for storage of RBC up to
35 days. The new additive solutions allow for longer storage, with better mainte-
nance of stability, energy status and 2,3-DPG levels. Deformability might be lesser
maintained in the alternative additive solutions.

Parameter SAGM PAGGSH PAG3M EsoL soLX
Filtration time RCC  (min) 2%+ 4 35+ 4 3344 8 72 4 28
Haemalysis (%)

day 56 082 = 0.1 066 + 042 036 £ 005 035 + O.f1 065 + 043
ATP (umollg Hb)

day 56 23+ 01 30 02 32 + 04 30 + 02 35 £ 04
2.3-DPG (umolig Hb)

day 21 051 + 024 064 & 026 166 + 685 187 = 062 282 + 157
Deformabity, day 56

DI<1.5 (%) 12 3 67 80 42
DI>2.5 (%) 70 50 16 30 42

Table 1. In vitro red cell quality parameters during storage in different
additive solutions

4C-S22-05

HEMANEXTTM: DEVICE AND METHOD FOR ESTABLISHING
AND MAINTAINING CONTROLLED OXYGEN ENVIRONMENT
FOR STORAGE OF RED BLOOD CELLS

A Dunham, T Yoshida, R Cordero, P Keegan and A Blair

New Health Sciences, Inc, Cambridge, Massachusetts, United States of America

Background: Blood transfusions save or sustain thousands of lives every day across
the globe. While improvements in pathogen screening, storage solutions, and leuko-
cyte reduction have continued to improve the clinical impact of blood transfusion,
sufficient risk from effects of degradation by refrigerated storage remains for some
recipients, counterbalancing the clinical benefits. While the direct link between the
degrading red cell and transfusion side effects are poorly understood, the biochemi-
cal and biomechanical degradation that occurs during blood bank storage is well
established. By storing blood under oxygen-depleted conditions Hemanext reduces
this degradation by removing one root cause: oxidative damage.

New Health Sciences is developing Hemanext, a novel, proprietary approach to
reduce red blood cell (RBC) degradation during cold storage. The Hemanext process
is shown in Figure 1.

Aims: An in vitro study, closely simulating the process of a final commercial
device, was designed to demonstrate the effect on stored red blood cell quality that
results from reducing pre-storage 0, and CO, levels and controlling them during
refrigerated storage.

Methods: The Hemanext process for reducing 0, and CO, was simulated by using a
membrane oxygenator. Eight pools of RBCs were prepared from whole blood col-
lected in CP2D, leukoreduced, and separated RBCs were placed in AS3 additive solu-
tion. Prior to storage, oxygen and carbon dioxide levels in the packed RBCs were
reduced to 5% SO, and <10 mmHg pCO,, then stored in an anaerobic environment.
During the course of refrigerated storage, the stored RBCs were sampled and ana-
lyzed for ATP, 2,3-DPG, and hemolysis.

Results: Establishing reduced %S0, and pCO, of the packed RBCs before refrigera-
tion yielded an increase in 2,3-DPG levels throughout storage, an increase in ATP
beyond 2 weeks of storage compared to unprocessed RBCs during 42 days of cold
storage. 2,3-DPG levels were maintained at physiologic levels for the first 3 weeks
of storage and were higher than the controls across all intervals.
Summary/Conclusions: Using Hemanext to establish and control oxygen and car-
bon dioxide levels before refrigerated storage improves key quality parameters of
RBCs: ATP and 2,3-DPG. The mechanism for achieving higher levels of ATP and
2,3-DPG by reducing 0, and CO, before storage are three-fold: metabolic modula-
tion, initial upward shift in pH, and reduction in oxidative damage. Metabolic mod-
ulation occurs when deoxyhemoglobin displaces metabolic enzymes from the Band
3 binding domain accelerating glycolysis during storage, and reduces intracellular
concentrations of glycolysis end-products (e.g., ATP and 2,3-DPG, H*) by binding

B ATP umol / gHb 2,3-DPG umol / gHb Hemolysis %
Control Test Control Test Control Test
1 4.0020.40 | 3.78+0.46 | B8.6£1.03 *14.720.9 | 0.1320.05 | 0.1720.07
14 4.00£0.69 | 4.0040.55 1.240.5 *18.621.0 | 0.1620.03 | 0.2020.07
28 3.53+0.66 | *4.06+0.49 | 0.8+0.3 *5.9#1.8 | 0.21+0.07 | 0.24%0.10
42 2.91:0.63 | 2.96+0.42 1.0+0.3 *1.3#0.3 | 0.25¢0.11 | 0.3040.13
*P<0.05

Table 1. Data table

Process Steps for Hemanext™:

STEP 1- Sterile Transfer

STEP 2 —Placein

STEP 3 - Transfer from

LRRBCto ORB commercial mixer ORBto ASB and store
IR Agitator
L J
RBC ) } Oxygen
r Reduction
. ‘ Bag (ORB)
Oxyggn E Anaerobic
Reduction = Q Storage Bag
Bag (ORB) 2-3 HOURS (ASB)
-
. o @

Figure 1. Hemanext process

© 2016 The Author
Vox Sanguinis © 2016 International Society of Blood Transfusion
Vox Sanguinis (2016) 111 (Suppl. 1), 7-305



54 Abstracts

them, all resulting in acceleration of RBC metabolism. The combination of lower
oxygen insult, the maintenance of an anti-oxidant defense coupled with metabolic
modulation enhances the quality of RBCs during storage.

Platelet Immunology

4C-S23-01

No abstract available.

4C-S23-02

HUMAN MONOCLONAL ANTIBODY AGAINST HPA-1A
INHIBITS ANTI-HPA-1A MEDIATED ENDOTHELIAL
DISTURBANCE VIA FC INDEPENDENT

H Wihadmadyatami', T Bakchoul?, B Bayat’, M Burg-Roderfeld®, SS Werth?,

C Ruan”, W Minwangs, G Bein®, UJ Sachs® and S Santoso’

"Faculty of Veterinary Medicine, Universitas Gadjah Mada, Yogyakarta, Indonesia
“Institute for Immunology and Transfusion Medicine Ernst Moritz Arndt University,,
Greifswald, Germany ’Institut for clinical immunology & transfusion medicine Justus
Liebig University, Giessen, Germany *Jiangsu Institut of Hematology, TheFirst
Affiliated Hospitalof Soochow University, Suzhou, China *Dongying Lida
Pharmaceutical, Suzhou, China

Background: Foetal/neonatal alloimmune thrombocytopenia (FNAIT) is caused by
the destruction of fetal platelets by maternal platelet alloantibodies which crossed
through the placenta during pregnancy. Alloantibodies against Human Platelet Anti-
gen-1a (HPA-1a) residing on the b-subunit of the platelet fibrinogen receptor (allbb3
integrin) are responsible for intracranial hemorrhage (ICH) in severe FNAIT cases.
Recently, we could demonstrate that the deglycosylated mouse mab SZ21 against
HPA-1a is able to cross through placenta, and prevents the destruction of platelets
in mouse model (Bakchoul et al, Blood 2013). Meanwhile, this mab is humanized as
chimeric antibody (mab 813). It is known that the b3 is abundantly expressed as vit-
ronectin receptor (avp3 integrin) on endothelial cells.

Aim: In this study, we investigate the effect of deglycosylated mab 813 (deg-813)
towards endothelial function and how is the mechanism which is involved

Methods: Deg-813 was prepared and characterized as previously described (Bak-
choul et al, Blood 2013). Binding of antibody binding to platelets, endothelial cells
and purified avp3 integrin was performed by flow cytometry and surface plasmon
resonance technology, respectively. Apoptosis and tube formation assays were con-
ducted to analyze the function of antibody binding on endothelial function. To anal-
yse the mechanism from deg-813 toward endothelial cells, removing of Fc part was
performed.

Results: Flow cytometry analysis showed similar binding activity of intact 813 and
deg-813 with platelets and endothelial cells. This result could be confirmed by sur-
face plasmon resonance technology; native and deg-813 interacted equally with
purified avB3 immobilized on the sensor chip (Kd 7.4 x 10" and 6.7 x 10",
respectively). To study the influence of mab 813 on endothelial function, apoptosis
and angiogenesis experiment with HUVEC was performed using Caspase-3/7 and
tube formation assays. In Caspase-3/7 assay, endothelial apoptosis was not observed
with intact 813 and deg-813. In contrast, inhibitory mabs against ovp3 integrin
(clone 23C6) caused significant apoptosis of these cells. Moreover, in contrast to
anti-avb3, both intact and deg-813 did not alter angiogenesis as shown by the tube
formation assay. Treatment of endothelial cells with deg-813 prevents apoptosis and
anti-angiogenesis effect of anti-HPA-1a antibodies and interestingly this protective
effects are still presents event we already removed the Fc part from d-813. Further-
more, in comparison to native 813, d-813 was able to inhibit platelet clearance
mediated by anti-HPA-1a antibodies in NOD-Scid mouse model.

Conclusions: Taking together, our observations demonstrate that deg-813 can pro-
tect not only anti-HPA-1a mediated platelet destruction but also prevent endothelial
dysfunction caused by anti-HPA-1a antibodies via Fc independent mechanism. These
results suggest that deg-813 may represent a novel drug to prevent ICH in severe
FNAIT during pregnancy. This approach may also applicable for the treatment of
FNAIT caused by other platelet antibody specificities.

© 2016 The Author
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4C-S23-03
FETAL PLATELET GENOTYPING FROM MATERNAL PLASMA
USING DROPLET DIGITAL PCR (DDPCR): A NEW TOOL FOR

CLINICAL AND BIOLOGICAL FNAIT MANAGEMENT
R Petermann, Y Mammasse, C Chenet and C Martageix

Institut National de la Transfusion Sanguine, Paris, France

Fetal/neonatal alloimmune thrombocytopenia (FNAIT) originates from parental
incompatibility in platelet antigen system. FNAIT occurs in 1:1,000 pregnancies and
leads to platelet destruction by maternal alloantibodies against fetal platelet antigens
inherited from the father and absent in the mother. This may result in serious com-
plications such severe thrombocytopenia leading to bleeding and intracranial hemor-
rhages. Currently, fetal platelet genotyping is done using invasive procedures such
as amniocentesis with a risk of bleeding and miscarriage.

Droplet digital PCR (ddPCR) is a molecular technique which is widely applied in
clinical practice. This method allows characterizing tumor-free circulating DNA in
patients and achieves high detection sensitivity (0.001%). Here, we carried out a
proof-of-concept study for non-invasive prenatal diagnosis (NIPD) of fetal platelet
genotyping by ddPCR.

We focused on target amplification and quantification of specific regions carrying
polymorphisms of four platelet antigen systems HPA-1, -3, -5 and -15 which are
implicated in more than 95% of FNAIT. Fetal platelet genotyping was performed on
cell-free DNA extracts from eight maternal plasma of six pregnant women at differ-
ent weeks of gestation (11-32 WG). To exclude false-negative results caused by the
lack of fetal DNA in maternal plasma, an internal control based on the detection by
ddPCR of methylation-sensitive restriction enzyme digestion of RASSFla gene pro-
moter sequences was implemented.

Results showed that one pregnant woman was compatible with her fetus, whereas,
five of them presented incompatibility in at least one HPA system. Fetal DNA frac-
tion were estimated from all samples by using a reliable marker, it increased with
gestational age and represented 0.6-26% of maternal circulating free DNA. Predicted
fetal HPA genotypes by ddPCR were confirmed in four FNAIT cases by genotyping
studied HPA systems using amniocentesis or after birth. This new NIPD method is
currently under a validation process, but these preliminary results suggest that it is
of great interest.

Fetal HPA genotyping on maternal plasma based on ddPCR appears as a safe and
reliable non-invasive method devoid of risk for the fetus. This technique provides
the opportunity to improve early identification of high risk pregnancies, by diagnos-
ing a potential feto-maternal platelet incompatibility and as such should be useful
for biological and therapeutic patients management.

4C-S23-04

THE IMMUNIZATION OF CD36/~ MOUSE BY THE USE OF
MOUSE CD36 TRANSFECTED CELLS: GENERATION OF NOVEL
ANTI-CD36 ANTIBODIES

&', D Chen' and S Santoso?®

!Institute of Blood Transfusion, Guangzhou, China Institute for Clinical Immunology
and Transfusion Medicine, Justus-Liebig Univer, Giessen, Germany

Background: Foetal/neonatal alloimmune thrombocytopenia (FNAIT) as a bleeding
disorder in the fetus or neonate caused by maternal antibodies can be caused by
CD36 antibodies. And recent data indicate that CD36 antibodies seem to be the most
frequent antibodies responsible for FNAIT in asian populations. However, little is
known about the pathomechanism of anti-CD36 mediated FNAIT. To examine the
effects of anti-CD36 antibodies on platelet clearance and fetal hydrops, we immu-
nized CD36 '~ mouse with mouse CD36 transfected cells and generate a panel of
murine anti-mouse CD36 MABS.

Study design and methods: Human embryonic kidney cells (HEK293T cells) were
stably transfected with mouse CD36 full-length construct and sorted by flow cytom-
etry according to high surface expression. CD36 "/~ mouse were immunized three
times with mouse CD36 transfected cells, and resulted in strong immune responses.
Then splenocytes were harvested and fused with mouse myeloma cells (SP2/0-
AG14). After selecting in HAT medium, supernatant of hybridomas were screened
with mouse CD36 transfected cells by flow cytometry. Positive clones were sub-
cloned twice, and the mouse CD36 antibodies were identified by flow cytometry
using WT-mouse platelets.

Results: Full-length CD36 cDNA derived from mouse platelets was cloned into the
expression vector pcDNA3.1/V5-histopo and was stably expressed in HEK293T cells
(MCD36). For the control experiment, full-length CD36 cDNA from CD36 deficient
individual carrying C220T mutation was cloned and transfected into HEK293T cells
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(control). Analysis of MCD36 cells by flow cytometry with monoclonal antibody
(clones MCA2748) showed mouse CD36 over expression on cell surface. In contrast,
MCA2748 did not show any reaction with control cells. This result could also be
confirmed by immunoprecipitation analysis; MAB MCA2748 precipitated the
expected band with MR of ~95 kDa. Using this mouse CD36 transfected cells CD36~/
~ mouse were immunized three times, and generated strong immune responses. After
screening of antibodies in supernatant of hybridomas, 2/105 wells showed CD36
antibodies positive. By limited dilution assay, two clones were identified that can
secrete anti-mouse CD36 monoclonal antibodies by low cytometry using WT-mouse
platelets (Figure 1).

Conclusions: By immunization of mouse CD36 transfected cells CD36 '~ mouse
generated strong immune responses. Splenocytes from these immunized CD36~/~
mouse were used to establish new mouse anti-mouse CD36 monoclonal antibodies
which were useful for study on the pathomechanism of anti-CD36 mediated fnait.

No.32 ] No.39

Cellnumber
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—
_—

Relative Fluorescence Intensity
Figure 1: Flow cytometry analysis of antl-C D36 monoclonal antibodies
Cell supematant of two hybridomers (No.32 and No.38) were incubaled with plalelets from WT-C57BLBJ mouse (white)
or CD38-- platelets {arey). Bound antibody was analyzed by flow cytomelry using fluorescence labelled anli-mouse lyG.

4C-S23-05
INVESTIGATION OF THREE KEL NOVEL ALLELES BY HUMAN
ERYTHROCYTE ANTIGENS AND HUMAN PLATELET ANTIGENS

PANEL BASED ON NEXT GENERATION SEQUENCING
AJ Halawani, MA Altayar, M Kiernan, TE Madgett and ND Avent
Plymouth University, Plymouth, United Kingdom

Background: Alloimmunisation is a major complication for patients who are multi-
ply transfused. Blood group genotyping (BGG) has helped reduce alloimmunisation
by detecting allelic variants, and it may supplant standard serotyping. The current
BGG platforms need previous knowledge of the blood group polymorphisms under
investigation. Furthermore, they cannot identify any novel mutations, which might
be of clinical significance.

Aims: An assay panel has been developed to genotype human erythrocyte antigens
(HEA) and human platelet antigens (HPAs) based on the next-generation sequencing
(NGS) and is designated as HEA and HPA Panel. We have validated this panel for
possible diagnostic use.

Methods: The assay captures the exons of the genes of 11 blood group systems
(ABO, MNS, RH, KEL, FY, JK, DI, YT, DO, CO and VEL) and HPAs (1-16). The proto-
col is based on Ion Ampliseq™ Custom Panel using lon Torrent™ Personal Genome
Machine™ (Ion PGM™). Twenty-four sequencing libraries were generated by amplifi-
cation of two pools of amplicons using ultra-high multiplex PCR followed by diges-
tion of the primers and ligation to barcoded adaptors. The sequencing libraries were
attached to beads to start clonal amplification, which is based on emulsion PCR. The
sequencing template was finally loaded onto Ion chip and sequenced on the Ion
PGM™. The generated data was produced by Torrent Suite™ Version 4.4 and then
analysed using various software for quality control assessment, visualisation and
annotation.

Results: The genotyping analysis was carried out using the annotated sequencing
data and the phenotypes were predicted. Three novel SNPs, all in the KEL gene, were
observed in two different samples both serotyped as KEL:-1. The SNP found in the
first sample was heterozygous 331G>A (Alal11Thr) in exon 4. The second sample
showed two different novel SNPs. The first SNP was heterozygous 1907C>T (Ala636-
Val) in exon 17, while the other SNP was found to be heterozygous 2165T>C
(Leu722Pro) in exon 19. All three of these mutations have not been described in the
literature. Both samples were genotyped as homozygous KEL*02/02 (encoding the k
phenotype), KEL*02.04/02.04 (encoding the Kp® phenotype) and KEL*02.07/02.07
(encoding the Js” phenotype). We are currently sequencing the entire KEL gene of
these samples to validate these results, and whether these SNPs have any effect on
KEL antigenicity.

Summary: NGS can offer a high-throughput screening for both donors and patients
at low cost in comparison to other BGG platforms. Crucially, it provides extensive
genotyping for the HEA and HPA and investigates novel allelic variants. We are
confident that this will overcome conventional typing of blood groups by serology
and the current BGG (array based) methods and aid to reduce the alloimmunisation
in multiply transfused patients.

Blood Group Genotyping

4C-S24-01

COST EFFECTIVENESS OF IMPLEMENTING MOLECULAR
IMMUNOHEMATOLOGY

A Denomme

Blood Center of Wisconsin, Milwaukee, Wisconsin, United States of America

Molecular immunohematology has been practiced in the clinical laboratory and
blood center for some 20 years now. It uses information gained from red cell geno-
typing transfusion recipients and blood donors. Red cell genotyping is a technology
whereby DNA-based techniques are used to evaluate genes for the particular single
and multiple nucleotide substitutions, deletions, insertions, and gene conversions
that determine the expression of red cell antigens. Its use increases the availability
of antigen-negative blood, and is a cost efficient process when introduced through
the entire blood supply chain. The practice of molecular immunohematology in the
clinical lab uses red cell genotyping as a diagnostic test in pregnancy and has
revised antibody investigation algorithms. It is gaining value as a quality assurance
tool for reagent red cells and in donor testing.

Fetal red cell genotyping, and in particular RHD genotyping, using the discarded cell
pellet of amniotic fluid was developed some 20 years ago. It replaced the need for
fetal blood sampling and also can determine paternal zygosity with better certainty.
Cell free fetal DNA in maternal plasma is now the non-invasive (fetal) alternative to
amniotic fluid as the biological material of choice. It is being used in Europe to
avoid exposure of Rh immune globulin for the routine Rh-negative pregnancy. At
the same time, RHD genotyping is used to resolve weak D antigen ‘discrepancies’
and is a cost efficient alternative to the administration of Rh immune globulin. RHD
genotyping of transfusion recipients with similar D antigen discrepancies can be
done to ensure that Rh-negative blood products go to patients who truly need them.
A short compendium of manuscripts from world-wide investigators proposing the
application of mass-scale high throughput red cell genotyping of donors first
appeared in a 2005 issue of Transfusion. Since then, a plethora of data has accumu-
lated on the value of screening donors for rare blood types. The process is efficient,
however if left unabated, the cost of maintaining unused frozen blood in freezers
may outweigh the advantages gained by finding such units. Blood centers are pre-
sently at a juncture that requires consideration of rarity vs demand for some rare
types, and to return liquid units to the general inventory rather than freezing them.
It will be prudent to consider limited frozen stock of rare blood types as a back-up
in some instances. The use of probability theory will help make cost effective deci-
sions which units to leave as liquid and which to freeze. For routine antigens, red
cell genotyping as an historical test-of-record will create efficiencies in the labeling
of antigen-negative blood if care is taken in testing appropriate repeat donors. Cer-
tainly, it has been shown that exposing antigen-negative types through the entire
supply chain efficiently replaces shipping from a central facility. Ultimately, labels
will provide antigen attributes and users must accept that an overall incremental
cost is inevitable to the benefit of all patients now that genotype dry matching is an
alternative to exhaustive antibody investigations in autoimmune hemolytic anemia
and possibly multiple myeloma anti-CD38 therapy, and to prevent alloimmunization
prior to transplantation.

Molecular immunohematology is not the implementation of cost reductions but the
identification of cost efficiencies that show tangible benefits to pregnant women and
transfusion recipients alike.

© 2016 The Author
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4C-S24-02
SEROLOGICAL AND MOLECULAR CHARACTERIZATION OF
RHD VARIANTS IN BLOOD DONORS

B Foglieni', L Raffaele’, I Guarnori', M Spreafico', F Rossi?, P Lanzini’, L La Rosa®
and D Prati'

"ASST A. Manzoni Hospital, Lecco, Italy >SIMTI, ASST, Monza, Italy >ASST
Valtellina e Alto Lario, Sondrio, Italy 4SIMT, ASST, Vimercate, Italy

Background: RhD is the most important, immunogenic and polymorphic Rh anti-
gen, which plays a key role in transfusion medicine. Anti-D antibodies remain the
leading cause of the hemolytic disease of the newborn. Screening tests are based on
panels of monoclonal antibodies developed to identify the majority of D variants,
but Rh D typing is a constant challenge, since in presence of RHD blood group poly-
morphisms of RH partial D or weak D phenotypes may vary according to reagent
and method used. In January 2015, the Lombardy transfusion system has been dee-
ply reorganized, and screening tests performed by 27 transfusion centers have been
centralized into eight centers. In our department, we are now testing for ABD about
85,000 units per year.

Aims: The aim of the study was to describe the findings of ABD typing performed
with a different system based on agglutination on solid phase technology, different
from the ones previously used, based on gel-card technology.

Methods: From March 2015 to March 2016, ABO/Rh typing of blood donations
were performed by solid phase technology with a completely automated system
(Capture-R Ready-Screen, Immucor). Results were compared with data obtained by
gel-card. Samples with negative or weak anti-D reactivity were screened for the
presence of RhD variants with different anti-D sera and advanced serological kits
such as ID-Partial RhD Typing (Biorad), and, furthermore, they were analyzed for
DAT testing. Discrepant or inconclusive samples were selected for further investiga-
tion with molecular techniques, based on allele specific PCR for the detection of 14
RhD weak and 48 RhD partial variants (Inno-Train, Essemedical).

Results: A total of 82,000 blood donations, collected from 38,515 donors, were ana-
lyzed for ABO and RhD blood groups. In 130 donors (0.3%) a weak or discrepant
RhD typing with different anti-sera were obtained. All of them were analyzed for
the presence of RhD variants by molecular approach, which identified: 117 weak D
alleles (91 type 1, 7 type 2, 6 type 3, 1 type 4, 1 type 5, 10 type 11, 2 compound
heterozygote type 1 + 4 and type 2 + 4) and 12 partial D alleles (nine DFR, 1 DNB,
2 DV). In two subjects none of the RhD variants analyzed were found. All RhD vari-
ants were identified by both gel-card and solid phase technologies, except the weak
D type 11 (885G>T) variant carried by 10 subjects, which showed a completely neg-
ative results with all monoclonal gel-card antisera used, and only the D weak cells
analysis on Immucor microplates revealed a weak reactivity. This RHD variant is
commonly classified among the Del phenotype, since it can be only identified by
adsorption and elution techniques. The RhD typing of blood component of these 10
blood donors were changed from Rh negative to Rh positive. Moreover, all the RhD
variants identified showed a strong correlation between serological reactivity
obtained with different anti-sera and molecular results. All RHD variants were iden-
tified in subjects with Cc or Ee phenotype, and a linkage disequilibrium between
RHD variants and RHCE phenotypes were observed.

Summary/Conclusion: Solid phase methods were highly sensitive in detecting very
weak RhD expression variants, such as DEL, which is important for the prevention
of anti-D post-transfusion or newborn immunizations. Molecular methods help in
the differentiation and definition of partial and weak D types, providing additional
information for transfusion procedures.

4C-S24-03
IMPACT OF THE MANDATORY DONOR RHD SCREENING IN

SWITZERLAND
C Henny, F Still, S Lejon Crottet, H Hustinx, J Aeschlimann and C Niederhauser
Interregional Blood Transfusion SRC, Bern, Switzerland

Background: Serological RhD testing, including indirect antiglobulin test (IAT), is
often not sensitive enough to detect very weak RhD variants. However, transfusion
of red blood cell concentrates (RBCs) harbouring such RhD variants may cause
alloimmunization in RhD-negative recipients as RhD is highly immunogenic. This
observation leads to the molecular screening of all serological RhD-negative Swiss
donors for the presence of RHD DNA sequences. In order to remain cost-efficient
mandatory IAT was discontinued. This RHD screening was declared mandatory in
2013. Results from transition year 2012 were reported (Lejon Crottet S et al.: Transf
Apheres Sci (2014) [1]). Herein we summarize the data from the first 3 years of the
mandatory screen (2013-2015).

© 2016 The Author
Vox Sanguinis © 2016 International Society of Blood Transfusion
Vox Sanguinis (2016) 111 (Suppl. 1), 7-305

Aim: Detection of RHD variants in RhD-negative donors in order to prevent alloim-
munization in RhD-negative recipients.

Methods: In our institute EDTA blood samples from about two-thirds of the Swiss
RhD-negative blood donations were pooled in pools of up to 23 donors and DNA
extracted as previously described [1]. PCR detection of RHD exon 3, 5 and 10 was
done as previously described [1] or since August 2014 by using the RBC-FluoGene
D-Screen kit (Inno-Train, Germany). Pools positive for one or several exons were
resolved to the single donation and retested. Samples positive for RHD were further
characterized using commercially available kits (Inno-Train, Germany and BAGene,
Germany) or by exon sequencing and adsorption-elution analysis using polyclonal
anti-D pool (in-house) and anti-D clone ESD1 (Bio-Rad, Switzerland).

Results: Between 2013 and 2015 18,537 RhD-negative samples were tested. In total,
154 samples were positive for one or several RHD exons. In 65 of 154 samples RHD
variant alleles classified as serologically positive were detected, with RHD*01W.01
(n = 13), RHD*11 (n = 12) and RHD*01W.31 (n = 7) being the most common identi-
fied variants. In one sample no mutation could be determined by sequencing, how-
ever by adsorption-elution RhD antigens could be revealed. These 65 donors were
reclassified as RhD positive. Further 87 donations harboured a RHD variant classified
as RhD negative, with the RHD*¥ allele (n = 27) being the most common, followed
by diverse RHD-CE-hybrid alleles (n = 57). In one sample c.53delT was found. This
deletion introduces a frameshift at amino acid 18 and premature stop codon at
amino acid 38. To the best of our knowledge this variant, RHD*53delT, has not been
reported previously. In addition one sample showed, linked to a deletion of RHD, a
mutation in RHCE, revealing variant RHCE*ceEK. A second sample is under investi-
gation and RhD status could not be confirmed so far.

Summary/Conclusions: Mandatory screening for the presence of RHD in RhD-nega-
tive donors revealed 65 donors which must be considered as RhD positive (0.35%).
The slightly higher number of RhD positive variants compared to previously (0.15%)
[1] is probably due to the discontinuation of IAT as variants such as RHD*01W.01
and RHD*11 are often not detected using standard RhD typing. The chosen strategy
reduces further the risk of unnecessary anti-D alloimmunization in RhD negative
recipients.

4C-S24-04
AFRICAN AND ASIAN RHD BLOOD GROUP GENOTYPES AS A
COMPLICATION OF NON-INVASIVE PRENATAL TESTING

(NIPT)
CA Hyland, G Millard, EC McGowan, H O'Brien, GH Lopez, EM Schoeman and
RL Flower

Australian Red Cross Blood Service, Brisbane, Australia

Pregnancy management for Australian women includes blood group typing, includ-
ing RhD, and testing for antibodies, including anti-D. RhD negative women without
antibodies receive antenatal and postnatal anti-D prophylaxis as standard of care to
minimise the risk of antibody formation. Pregnant women with antibodies are at risk
of being affected by haemolytic disease of the fetus and newborn when the unborn
baby is RhD positive. To guide management for these pregnancies non-invasive pre-
natal test (NIPT) is performed to assess the fetal RhD type. NIPT is designed on the
basis that the RHD gene is deleted in the mother however the testing is complicated
when the mother is a phenotypic RhD negative but genotypic RHD positive due to
an RHD gene variant.

Aims: To define the rate of blood group variants associated with African and Asian
populations in both non-immunised and alloimmunised maternal RhD negative
cohorts and review the strategies for application of NIPT to define the fetal blood
group where such variants are present.

Methods: Maternal blood samples were collected, total cell-free DNA was extracted
from plasma and RHD exons 5 and 10 amplified by qPCR. The primers/probes in the
NIPT assay will not amplify exon 5 of the African RHD* ¥ (RHD*Pseudogene). This
and other maternal blood group RHD variants give high PCR signals for exon 10 at
least. An automated algorithm, factoring in gestation age, applies a Z score analysis
to detect these variants. Maternal RHD variants were defined by SNP array.

Results: Amongst 1,265 non-immunised and 262 immunised cases 18 carried RHD
variants. These were classified into 13 different RHD variants. Three variants were
detected amongst the immunised cases: the African RHD* ¥, the RHD*329-330del
and a RHD*IVS1 + 1G>A variant associated with DEL phenotype. Amongst the non-
immunised cases the RHD* ¥, the RHD*1227A (Asian-associated DEL phenotype),
the RHD*weak partial 15 and the RHD*D-CE(3-9)-D recurred. One variant com-
prised a novel combination of the changes that define the RHD gene lacking exon 3
[putative RHD*D-CE(3)-D] together with the three single nucleotide variants that
define the weak partial D 4.0 phenotype (DAR 3.1).
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For cases harbouring either the RHD* ¥ or a RHD*D-CE-D hybrid a fetal RHD pre-
diction was made based on the presence or absence of RHD exon 5 signals, as these
represented inheritance of a normal paternal RHD gene. All neonate RhD phenotypes
matched predicted genotype interpretations.

Discussion: The overall rate of RHD gene variants was 1.18%.

Amongst the blood group variants, three were detected in mothers with anti-D anti-
bodies, including one with a DEL phenotype. Mothers with variants such as the
RHD*weak partial 15 have been reported to make antibodies. In contrast mothers
with the RHD*1227A associated DEL phenotype are reported not to make an anti-
body. Ongoing monitoring of alloimmunisation in mothers with RHD variants will
contribute to this body of evidence.

We conclude that careful design and performance of NIPT tests overcomes complica-
tions arising from the presence of these blood group variants to provide accurate
fetal blood group typing in diverse obstetric populations to guide pregnancy
management.

4C-S24-05
RAPID RHD ZYGOSITY TESTING USING DROPLET DIGITAL

PCR (DDPCR)
KA Sillence, N Avent, T Madgett and A Halawani
Plymouth University, Plymouth, United Kingdom

Background: Determining the precise population frequencies of the different Rh
haplotypes is complicated due to the inability to differentiate between CDe/Cde;
cDE/cdE; cDe/cde; CDE/CAE genotypes. Haplotype differentiation is not possible
since the hemi- or homozygosity of RHD in individuals cannot be defined by serol-
ogy. The presumed genotype, is only based on probability, with the acceptance that
this will sometimes be incorrect. However, zygosity determination can be achieved
using quantitative DNA typing. Multiplex Ligation-dependent Probe Amplification
(MLPA) and real-time PCR approaches are favourable since multiplexing enable
many targets for various blood groups to be analysed, but this approach is labour
intensive and takes a minimum of 25 h (MLPA) to obtain results.

Aims: To determine RHD zygosity of an individual using a rapid (<5 h) ddPCR
approach and compare these results to the presumed genotype determined by sero-
logical analysis.

Method: DNA was extracted from the plasma and buffy coat of 39 donor human
whole blood samples. Two multiplex reactions were carried out on a ddPCR platform
to target exon 5 and exon 7 of the RHD gene (FAM-labelled) using EIF2CI as a ref-
erence gene in both reactions. Ratio analysis was carried out using QUANTASOFTtM
Software to determine if the RHD/EIF2CI was 0, 0.5 or 1, demonstrating a homozy-
gous RHD-negative, a hemizygous RHD-positive or a homozygous RHD-positive
individual.

Results: The ddPCR data clearly illustrated RHD zygosity, allowing diagnosis to be
made. The results revealed discrepancies between the ddPCR determined genotype
and the presumed RH genotype determined by serological analysis (provided by
NHSBT, UK). Serology had predicted these samples 1,777, 729M and 087W to be
R,r, RiR; and R,R,, genotype respectively. However, the ddPCR RHD zygosity results
revealed ratios close to 1 for sample 1,777 indicating that this sample is homozy-
gous for the RHD gene and therefore is likely to exhibit the R;R, haplotype. Alter-
natively, samples 729M and 087W expressed ratios closer to 0.5 indicating RHD
hemizygosity. These results indicate that samples 729M and 087W are likely to exhi-
bit Rir"/R,r' and R,r" genotypes, respectively, rather than serologically predicted
genotypes (R;R, and R,R,, respectively). Sample 729M was typed serologically as
weak D with the phenotype R;R,. Since sample 729M is classified as weak D and D-
variant haplotypes are rare within the population (2.2%) (Wang, Lane and Quillen,
2010), it is unlikely this individual is homozygous for two weak D alleles. However,
the ddPCR data illustrated a ratio close to 0.5 for both the exon 5 and exon 7 RHD
targets, illustrating that the most likely phenotype determined serologically was
incorrect since sample 729M was shown to be hemizygous for RHD and thus will
either express the R;r” or R,r’ phenotype. Sequencing data of this sample illustrated
multiple intronic SNPs which appear to be associated with the R, haplotype, which
demonstrates that sample 729M actually possesses the R2r’.

Conclusion: ddPCR can accurately and rapidly be used to determine RHD zygosity,
and the initial preliminary data reveals that the frequency of 7, " and R, haplotypes
may be higher than previously suspected based on serological data. MLPA
approaches are more efficient for evaluation of multiple gene regions for a wide
variety of blood groups. However, if testing for specific blood groups, ddPCR pro-
vides a quicker and more accessible platform for zygosity testing.

Classical Transfusion
Transmitted Infections

4C-S25-01

CONCOMITANT PRESENCE OF HBV DNA AND ANTI-HBS AS
ONLY MARKERS OF HBV INFECTION IN DONORS WITH
OCCULT HEPATITIS B IN DALIAN, CHINA

X Deng', D Candotti?, D Wang', X Wang', H Chen', S Laperche” and X Liang'
'Dalian Blood Centre, Dalian, China *Institut National de la Transfusion Sanguine,
Paris, France

Background: Anti-HBC antibodies can generally persist for decades in HBV-infected
individuals. However, confirmed undetectable levels of anti-HBC antibodies were
reported in anti-HBS-only/HBV DNA+ blood donors with occult HBV infection (OBI)
from South Africa and South East Asia. The prevalence and the viral and immuno-
logical mechanisms of this unusual serological profile in HBV-infected blood donors
remain largely unknown.

Aims: To investigate the prevalence and viral features associated with the anti-
HBS-only/HBV DNA positive profile in OBI donors from Dalian, China.

Methods: Blood donations were routinely tested for HBV DNA by using cobas-
tagscreen MPX (Roche) or procleixultrio ID (Grifols) assays. OBI was further con-
firmed for research purpose by follow up of HBV DNA+ donors and performing
additional anti-HBS antibodies quantification and anti-HBC antibodies testing with
three distinct commercial clia assays (anti-HBC Elecsys Roche, architect anti-HBC II
Abbott, and HISCL anti-HBC Assay Sysmex). HBV pre-S/S, precore/core and BCP
regions were PCR-amplified and sequenced. HBV genotypes were determined by
phylogenetic analysis of pre-S/S sequences.

Results: A total of 59,569 repeat and 62,385 first time donors were screened for
HBV DNA. Results showed 110 HBSAG non-reactive/DNA+ donors (1:1,438) includ-
ing 72 confirmed OBIL. Among OBI donors, 29 (40%) tested anti-HBC+/ANTI-HBS—,
34 (47%) were anti-HBC+/anti-HBS+, and nine (13%) were anti-HBC—/anti-HBS+.
Anti-HBC were consistently undetectable in eight donors overtime (2-6 samples/
donor; range: 78-755 days) with all CLIA assays (no follow up for one donor). These
nine OBI donors were significantly younger [median age: 21 years (range: 18—
38 years)] than those with anti-HBC+/anti-HBS+ [median: 41 years (range: 23—
53 years)] and anti-HBC+/anti-HBS— [median: 45 years (range: 21-55 years)] pro-
files (P < 0.0001). HBV vaccination was documented for six of these donors and was
reported in one donor but without definitive evidence. No information on vaccina-
tion was available for the last two donors. Higher anti-HBS antibodies levels were
detected overtime in these donors compared to anti-HBC+/anti-HBS+ OBI donors
[median: 61.5 U/l (range: 24-442 IU/l) vs 32 IU/l (range: 10.4-1,000 IU/l), respec-
tively]l. In contrast, extremely low HBV DNA loads (range: <10-155 IU/ml) were
transiently detected in eight samples during follow up. Genotypes identified in seven
donors were genotype B (n = 2), genotype C (n = 4) and genotype E (n = 1). The
preliminary analysis of the core protein sequences obtained for four samples showed
no particular genetic feature that could be associated with altered antigenicity. Char-
acterization of BCP sequences is still ongoing in association with in vitro functional
analysis of core protein production.

Summary/Conclusions: The 13% of OBI carriers in dalian blood donors are anti-
HBS-only/HBV DNA positive confirming previous reports from South East Asia. This
phenomenon was not restricted to a particular HBV genotype and was not related to
core antigenic variations. It was significantly associated with younger age of carriers
suggesting a shorter infection history compared with anti-HBC positive OBIS. The
over 2 years stability of this serological profile ruled out the hypothesis of acute-
phase vaccine breakthrough. Breakthrough in immunized donors may still be sus-
pected. Further studies are needed to evaluate the potential infectivity of anti-HBS-
only/HBV DNA+ OBI carriers, and to characterize the viral and immunological
mechanisms responsible for this unusual hbvinfection profile.
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4C-S25-02

SEQUENCE VARIABILITY OF THE COBAS TAQMAN ASSAY
TARGET REGION IMPACTS ACCURATE HBV DNA DETECTION
A Andonov, C Osiowy, J Borlang and K Swidinsky

Public Health Agency of Canada, National Microbiology Laboratory, Winnipeg,
Canada

Background: The COBAS TagMan HBV test and its automated versions are widely
used for monitoring response to antiviral treatment and screening of blood dona-
tions. These assays target a well conserved pre-Core/Core region of the HBV genome.
Natural polymorphisms occurring within the viral genome covered by the specific
primer/probe sites may result in erroneous viral load quantification or failure of
virus detection.

Aim: To investigate the impact of sequence variability within the primer/probe
region of the COBAS TagMan assay on its performance.

Methods: An in-house multiplex Real-time PCR using the preS/S, Enhancer [
(ENHI), and X/Enhancer II (X/ENHII) genomic regions and the Cobas TagMan HBV
test (Roche Diagnostics, Canada) were used in parallel for HBV DNA detection in
patients with chronic HBV infection undergoing nucleos(t)ide therapy. The amplified
product of the Cobas TagMan HBV test was cloned to identify the putative pre-Core/
Core genomic region targeted by the assay. Clinical samples with discordant HBV
DNA results were then amplified by PCR covering that region and characterized by
sequencing. Synthetic DNA constructs representative of the wild-type HBV sequence
and variants of the primer/probe target region were prepared and used to evaluate
the effect of putative mutations on the Cobas TagMan performance.

Results: We have identified over 20 samples with discrepant viral load results. Two
samples were ‘Target not detected’ by the Cobas TagMan assay but amplifiable with
the in-house multiplex HBV PCR. Alignment of the putative genomic region targeted
by the Cobas TagMan test with the eight HBV genotypes indicates that it corre-
sponds to approximately nt 1827—1970 of reference HBV GenBank accession number
KP168424. There were several mismatches within the site of the putative reverse pri-
mer used in the Cobas TagMan assay: (i) T1938C, (ii) G1939C/A, (iii) C1946A, (iv)
T1954C, (v) T1961G and (vi) T1961C/C1962A. The latter mutation was always linked
to G1939C/A. The C1946A substitution was observed as a single variation in two
HBV strains and in two other was combined with T1938C, T1954C and T1961G. The
wild-type and variant HBV DNA constructs were diluted to approximately 100 IU/ml
and tested with the Cobas TagMan assay. Most of the observed HBV sequence varia-
tions resulted in strong reduction of the viral load (VL) from 77 IU/ml for the wild
type to <6IU/ml for wvariants A (T1954C + T1961G); B (C1946A); C
(T1938C + C1946A + T1954C + T1961G) and D (G1939C/A + T1961C/C1962A).
Conclusion: Sequence variation within the putative reverse primer of the Cobas
TagMan assay had a significant impact on the analytical sensitivity including failure
to detect HBV DNA on two occasions. Although the frequency of these HBV variants
is not known, the potential for screening errors especially in donors with occult
HBV infection and low VL is vital. This study also underlines the importance of pub-
lishing the primer/probe sequence data in the public domain by the manufacturers
of commercial assays in order to identify the reasons for unusual quantification
results or HBV DNA detection failure.

4C-S25-03

THREE YEAR FOLLOW-UP OF HBV-NAT REACTIVE
PAKISTANI BLOOD DONORS

SUK Niazi, M Alam and A Mahmood

AFIT, Rawalpindi, Pakistan

Background: Prevalence of transfusion transmissible hepatitis B (HBV) and hepatitis
C (HCV) virus is much higher in Pakistani blood donors than their prevalence in the
developed countries. A previous study has documented seroprevalence of 2.16% for
hepatitis B surface antigen (HBsAg) and 4.16% for anti-HCV in Pakistani blood
donors. Nucleic acid amplification (NAT) test was implemented in Armed Forces
Institute of Transfusion (AFIT), Rawalpindi, Pakistan in 2012 to enhance safety of
blood products. Follow up study with additional investigations is highly important
for confirmation of initial NAT test results.

Aims: To conduct follow up study on HBV-NAT reactive blood donors for confir-
mation and categorization of HBV infection.

Methods: A total 170,519 donors were screened by NAT on cobas s 201 system
(Roche) at AFIT from 2012 to 2015. We confirmed 69 HBV (1 in 2,471) and 15 HCV
(1 in 11,368) infections during the study period. The infections were confirmed on
the basis of results from resolution of the pool (ID-NAT: Individual donation NAT)
and by running ID-NAT on retrieved plasma bag (RPB) sample. Centrifugation
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Table 1. Results of three years NAT testing for 170,515 donations.

Category HBY HOY HIV
No.of Reactives  NAT Yield No.of Reactves  NAT Yield Mo, of Reactves NAT Yield

Initial NAT Reactive 103 1in 1655 2 1in 7751 Nil -

-not confirmed

Confirmed NAT =] 1in 2471 15 1in 11368 il

reactive danatians

Table 2. HBV infection categorization of 42 HEV — NAT reactive donors

HBV Infection Category No of Donors Percentage
e B G
Acute [Non - WP} 2 (4.8)
OBI# 29 {69}
Chronic HBV 1 (2.4)
Confirmed HBV infection- 6 (14.3)
Seromarker negative

WP = Wingow period infectons
# OBl = Ocoult HBV infections:

(4,000 x g) of RPB sample was done to enhance viral detection for initially resolved
HBV reactive donations, which were later on found repeatedly non-reactive by ID-
NAT. HBV NAT reactive donors were followed up for a period of 3 months. HBV
serology (HBsAg, anti HBc total, anti HBc IgM, anti-HBs quantitative) was performed
on index samples as well as the samples obtained on subsequent follow up visits.
Results: Of the 69 confirmed — HBV NAT reactive donors, 61 (88.4%) were con-
firmed by repeating ID-NAT on sample from index donation or RPB, while eight
(11.6%) donors were confirmed after ultracentrifugation of samples. During the
3 months follow up, only 42 (60.9%) reactive donors reported for two additional vis-
its for HBV serological testing. On follow up testing, 4 (9.5%) donors were classified
as window period (WP), 2 (4.8%) as acute non-WP, 29 (69%) as Occult HBV infec-
tion (OBI), 1 (2.4%) as chronic HBV infection and six (14.3%) as Confirmed HBV
infection — seromarker negative.

Summary/Conclusions: Follow up study is highly important for confirmation of
NAT results, especially for HBV NAT reactive donors. Centrifugation of samples
before ID-NAT can be useful while confirming an initially resolved HBV infection,
which is afterwards repeatedly ID-NAT non-reactive on index/RPB samples. OBI is
the most prevalent type (69%) of hepatitis B infection in Pakistani blood donors.

4C-525-04

SHOULD ANTI HBC TESTING IN BLOOD DONORS BE PHASED
OUT AFTER IMPLEMENTATION OF ROUTINE ID-NAT?

AK Tiwari, RC Dara, D Arora, G Aggarwal and J Sharma

Medanta- The Medicity, Gurgaon, India

Background: In India, mandatory serological tests for donor screening for Hepatitis
B is hepatitis B surface antigen (HBsAg). Many studies showed that addition of hep-
atitis B core antibody (anti-HBc) testing and the HBV NAT to HBsAg testing
improves HBV detection. Anti-HBc can be identified in acute, chronic and resolved
HBV infection, and persists lifelong in most persons. Furthermore, it can be detected
in a high proportion of donors with occult HBV infection, and in the presence of
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extremely low HBV DNA viral load. Anti-HBc, however, may not identify a subset
of donors in the ‘window period’ of HBV infection, and it is in this situation that
HBV NAT plays a vital role. However, continuing anti-HBc testing with routine NAT
‘in place’ is being questioned. We plan to find answer to this question by testing
10,000 donor samples over a 6 months period.

Aim: In this study, we aimed to assess the role of anti-HBc in HBV screening in
presence of NAT and whether ‘isolated anti-HBc’ reactive donors pose a risk for
HBYV infection.

Materials and methods: Study was conducted in the Department of Transfusion
Medicine at tertiary care hospital. All blood donors underwent mandatory Transfu-
sion Transmissible Diseases (TTD) screening by enhanced chemiluminescence assay
(Vitros EciQ, Ortho Clinical Diagnostics, US) for the detection of anti-HIV and anti-
HCV antibodies, HBsAg, anti-HBc total and ID-NAT assay using Transcription Medi-
ated Amplification. (TMA; Procleix Ultrio plus Assay, Grifols). Donors negative for
HBsAg and ID-NAT but positive for anti-HBc antibody (initial isolated anti-HBc
reactive) were retested in duplicate using same platform for anti-HBc and if reactive
(repeatedly reactive isolated anti-HBc reactive), tested further for other serological
markers (HBeAg, anti-HBe and anti-HBs; Figure 1). Isolated anti-HBc reactive sam-
ples stored at —80°C were subsequently tested in batches by alternate PCR (Rotor-
gene-Q RT PCR, Qiagen, Germany).

Results: Of 2,652 donor samples tested so far, 8.9% (n = 236) were initial reactive
for isolated anti-HBc (HBsAg and ID-NAT- non-reactive; anti-HBc-reactive). 234
were repeatedly reactive for isolated anti-HBc. Out of these 234, none of the donors
were in ‘infective phase’; 15.4% (n = 36) were in ‘convalescent phase’; 69.7%
(n = 163) were in ‘resolved phase’ and only 14.9% (n = 35) donor fell in ‘isolated
anti-HBc reactive’ category. 20 of these 35 donors could also be tested with more
sensitive alternate PCR and none exhibited target detection. Less than 1% of the
donors had previous history of jaundice (Figure 1).

Conclusion: Our results show that none of the 20 isolated anti-HBc reactive donors
were infectious. This study suggests that there is limited value of anti-HBc testing
with routine ID-NAT in enhancing blood safety. This would get reaffirmed when all
10,000 samples are analysed.
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ESTABLISHMENT OF A NEW METHOD FOR PARALLEL
DETECTION OF HBV-HCV-HIV BASED ON PCR-
CHEMILUMINESCENT ANALYSIS

W Liang', Z Li%, Z Ali%, R Zhang' and J Wang”

!Jiangsu Province Blood Center, Nanjing, China *State Key Laboratory of
Bioelectronics, Southeast University, Nanjing, China

Background: Over the past decade, nucleic acid testing (NAT) methods for detection
of viral nucleic acids (DNA or RNA) have been developed to reduce this risk around
the world. Although PCR-chemiluminescent (CL) analysis has features of ultralow
background, high sensitivity, wide calibration range, and simple instrumentation, CL
assay is not implemented in blood screening of pathogen infections with multiplex
PCR assay, the PCR-fluorescence or transcription mediated amplification technique
are usually two methods used in NAT screening.

Aims: To develop a new method for parallel detection of HBV-HCV-HIV based on
PCR-chemiluminescent analysis suitable for blood screening on large scale.
Methods: The viral nucleic acid of HBV, HCV and HIV were simultaneously
extracted from a single sample with the magnetic particles (MNPs). The isolated viral
DNA and RNA were amplified in one-step multiplex RT-PCR. Biotin 11 dUTP was
incorporated into in the target segment during amplification. Probes were modified
onto the surface of the MNPs. These probes coated MNPs were used to capture viral
specific amplified PCR product by hybridization with target segment. The strepta-
vidin-alkaline phosphatase (SA-AP) was added to bind with biotin modified DNA.
After washings, signal was generated by incubating the MNPs with AMPDDI[3-(2’-
spiroadamantane)-4-methoxy-4-(3'-phosphoryloxy) phenyl-1,2-dioxetane].

Results: The detection limits of our present method were 10, 10, and 100 copies/ml
for HBV DNA, HCV RNA, and HIV-1 RNA, respectively. This method was used to
detect 10,422 samples of blood donors in which 12 were HBV positive and two were
HCV positive, these results completely coincided with those of other current diag-
nostic methods of commercial Kit applied in blood screening.
Summary/Conclusions: A specific, sensitive, simple, combined the magnetic separa-
tion and chemiluminiscence technique for simultaneous detection of multiple nucleic
acid method has been developed. This method which is based on the use of MNPs,
can be modified into a high through put automated set up for simultaneous detec-
tion of multiple infections. Simultaneous detection of HBV, HCV and HIV has been
practically realized.
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COMPARISON OF HIV CHANGES AND PATTERNS IN
GENERAL AND BLOOD DONOR POPULATIONS IN ZIMBABWE:
KEY BLOOD SAFETY CONCERNS
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Introduction: Recently a within-gender analysis of HIV prevalence changes between
2005/06 and 2010/11 Zimbabwe Demography and Health Surveys (ZDHS) was con-
ducted. It was noted that whilst Zimbabwe has reported a significant decline among
both men and women, there are important differentials across provinces and demo-
graphic characteristics. It was concluded that the results tend to suggest that the epi-
demic in Zimbabwe is heterogeneous and therefore interventions must be targeted in
order to achieve epidemic control. In order to assess this heterogeneity effect on blood
safety programme, blood donor data analysis over the same study period was con-
ducted and changes and patterns were examined and compared with ZDHS results.
Methods: We analyzed within gender changes in HIV prevalence for 276,720
women and 352,080 men who donated blood nationally for the combined periods of
2002-2006 and 2007-2011 being corresponding periods for ZDHS 2005/6 and 2010/
11 respectively. The proportional changes (%) in HIV prevalence were determined
and statistical significance using chi-square test was performed over the two periods.
Sub-analysis by donation provinces and age categories was done and results com-
pared with corresponding analysed ZDHS data. A blood safety indicator, the Donor
Management Factor (DMF) was obtained by dividing the ZDHS's HIV prevalence’s
by the corresponding blood donor HIV prevalence.

Results: Although there were similar proportional declines in ZDHS HIV prevalence
at national level for males (15%, P = 0.011*) and females (16%, P = 0.008*) in the
overall blood donors there was a 4% increase in females (P = 0.376) and no change
in males (0%; P = 0.929). Sub-analysis for new blood donors showed increases of
10% in females (P = 0.09) and 3% in males (P = 0.573). In repeat blood donors there
was no change in females (0%; P = 0.907) and a decline of 3% in males (P = 0.645).
There were variations in changes and patterns by provincial setting and age groups.
The DMF decreased over the two periods in males from 28 (14.5/0.51) to 24 (12.3/
0.51) and woman from 29 (21.1/0.72) to 24 (17.7/0.75). Variations in changes in
DMEF were also observed across provinces and age strata.

Conclusion: The observed declines in the general population (ZDHS) were not repli-
cated in the donor data, which may signify early trend variation warning to be con-
sidered, or it may be a reflection of challenges being faced in further improving
blood safety. The DMF indicates that the blood safety programme is increasingly
finding it difficult to attract blood donations from HIV negative donors. From the
two data sources among both men and women there are important differentials
across provinces and age profiles, which jointly supports the view that the epidemic
in Zimbabwe is heterogeneous. Therefore, interventions such as donor management
need to be strengthened in order to effectively contribute to the HIV epidemic man-
agement and control in Zimbabwe.
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IN VITRO EVALUATION OF THE HEMOSTATIC CAPACITY OF

CRYOPRESERVED PLATELETS AND PLATELET SUBSTITUTES
M Lozano and J Cid

University Clinic Hospital, Barcelona, Spain

The fact that platelets are exquisitely sensitive to a wide variety of stimuli that pro-
vokes its activation, essential for its physiologic role, represents a major challenge
for the preparation and storage of platelets concentrates for transfusion. Using the
most updated techniques for preparing platelet concentrates (PC) from whole blood
donations or by apheresis, the maximum time that we can store them currently is
7 days. The short shelf life of PCs presents logistic problems in providing timely PC
transfusions for patients highly alloimmunized by HLA/HPA antibodies, and when
long or major transportation barriers exist (e.g., rural care settings, severe weather,
military operations). Several strategies have been tried to circumvent the limited stor-
age time of PC. Among them the cryiopreservation of human platelets using DMSO,
the freeze drying of outdated human platelets and even the manufacture of artificial
phospholips that might act as artificial platelets. Several in vitro techniques are cur-
rently available to characterize the structure and function of those products. Flow
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cytometry combined to monoclonal antibodies allows a precise study of the platelet
membrane and the glycoproteins that are present there. Platelet aggregation allows
studying the functional capacity of the surface receptors and the submembrane path-
ways of activation response to several agonists. Unfortunately in aggregation studies
rheological factors, which play a pivotal role in the regulation of the interaction of
platelets with damaged vascular surfaces, are usually disregarded. Studies under flow
conditions provide an overall view of the adhesive, aggregatory and procoagulant
capacities of platelets mimicking the rheological conditions found at sites of vessel
injuries. The method is based on the addition of the platelet product to anticoagu-
lated whole blood from which the platelets have been removed by a leukoreduction
filter. Changes in the anticoagulant of the whole blood used for the perfusion allows
studying adhesive and aggregatory functions only (in the presence of citrate) or also
the procoagulant capacities of the product when low molecular weight heparin is
used. In addition the study of the blood that is perfused give a valuable information
about the procoagulant effects of platelet products at the level of circulating blood.
Another way to evaluate the procoagulant profile of the platelet product is to use
thromboelastometry (TEM). The TEM measures in whole blood the viscoelastic prop-
erties of the clot and provides information on the speed of coagulation initiation,
kinetics of clot growth, clot strength and breakdown. The combined use of those
in vitro techniques provides valuable information about the structure and functional
capacities of those platelet components. Depending on the results the decision can be
made if the product can be o not tested on human volunteers and patients.

5A-527-02

CRYOPRESERVED PLATELETS: PROTECTIVE EFFICIENCY ON
VASCULAR PERMEABILITY IN VITRO AND IN A MURINE
MODEL

G Baimukanova', D Potter!, L Dumont? and S Pati'

'Blood Systems Research Institute, San Francisco, California United States of
America *Geisel School of Medicine at Dartmouth, Lebanon, New Hampshire, United
States of America

Background: Currently, platelets are held at 22°C for up to 7 days, which results in
a storage lesion, compromised platelet function and the potential for bacterial con-
tamination. Platelet supply is severely limited in remote and austere conditions in
both military and civilian settings. Cryopreserved platelets (CPP) could increase the
availability of a hemostatic agent in locations where platelets are scarce, decrease
the risk of iatrogenic sepsis, reduce the current waste of 22°C platelets and further-
more stockpiles can be generated in case of large scale disaster such as a nuclear
event. Aside from hemostasis, platelets regulate and safeguard the integrity of the
vascular endothelium in both health and disease. This study was designed to assess
the vascular stabilizing effects of CPP on the endothelial barrier integrity in vitro
and in vivo in mice. Comparisons were made w liquid apheresis platelets stored at
room temperature.

Methods: Leukoreduced apheresis platelets (APU) were collected by standard meth-
ods and stored overnight at 20-24°C. CPP were prepared from APU under cGMP
conditions with the addition of DMSO to 6%, concentrated, frozen at <65°C and
shipped overnight on dry ice to the testing laboratory. APU or CPP were evaluated
by electric cell-substrate impedance sensing (ECIS) via monitoring transendothelial
electrical resistance (TEER) of endothelial cell (EC) monolayers. Platelet effects on
preservation of VE-cadherin were also studied in vitro. In parallel, platelets were
analyzed in vivo by using the modified Miles assay of vascular leakage induced by
VEGEF-A in NSG mice. In vivo platelet circulation was measured in blood samples by
flow cytometry.

Results: The addition of either CPP or APU platelets to ECs produced almost an
identical rapid dose-dependent enhancement in TEER associated with decreased per-
meability (the normalized resistances of CPP vs APU were 1.12 4+ 0.18 and
1.21 + 0.17 respectively by area under the curve analysis). Both treatment groups
exhibited prominent EC protective potency and inhibited VEGF-challenged EC per-
meability. CPP and APU platelets similarly blocked VEGF-induced alterations in
adherens junctions and VE-cadherin disassembly. Consistent with our in vitro data,
CPP and APU platelets efficiently attenuated the VEGF-induced increase in vascular
permeability in vivo in NSG mice with absorbances of 0.012 + 0.002 and
0.011 + 0.001 accordingly as measured spectrophotometrically. Systemic circulating
levels of CPP platelets were diminished compared to APU platelets.
Summary/Conclusions: CPP are capable of preserving endothelial barrier integrity
comparable to Day 1 room temperature stored platelets in vitro and in vivo. This
work extends previous findings primarily focused on the hemostatic efficiency of
CPP and provides potential novel therapeutic strategies for the treatment of the
pathophysiological consequences of vascular permeability.
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FROZEN PLATELETS IN CLINICAL USE

M Bohonek, L Landova and D Kutac

Central Military Hostpital — Military University Hospital Prague, Prague, Czech
Republic

Background: Platelets have a short shelf life. This complicates the logistics of pro-
duction, distribution and access when required for clinical use. This limitation is
especially problematic for emergency and intensive care departments managing mas-
sive bleeding. The early and aggressive use of blood products for massive haemor-
rhage may correct coagulopathy, control bleeding, and improve outcomes. The
timely availability of platelets as part of a massive transfusion protocol within the
first ‘golden hour’ after the injury is often problematic. Many hospitals cannot afford
to have platelets permanently in stock because of the short shelf life and high price.
Aims: An alternative solution is a stock of frozen platelets. Frozen platelets have suc-
cessfully been used in military medicine. Since September 2014 we have trialed frozen
platelets in routine clinical practice. We present clinical and laboratory data from a
comparative study of fresh apheresis platelets (FAP) and deep frozen platelets (DFP).
Methods: In the period, September 2014-March 2016, we transfused a total of 135
units platelets to 41 patients presenting with heavy bleeding. 24 patients were trans-
fused with a total of 75 units of DFP and 17 patients with 60 units of FAP. The Inter-
national Severity Score (ISS) was calculated for all patients. The diagnoses of
transfused patients are shown in Table 1 FAP were apheresis, leucodepleted, platelets,
>280 x 10° platelets/unit. ~DFP  were  apheresis  leucodepleted  platelets,
>280 x 10° platelets/unit, frozen in —80°C, with 6% DMSO, and stored in the same
temperature for up to 2 years. Before clinical use, DFP (group 0) were thawed and
reconstituted in thawed group AB plasma. Thawing of DFP and plasma used plasma
thawing device Tool (Tool Ltd., CZE). The connection device (CompoDock®, Fresenisus
Kabi GmbH, GER) was used for sterile docking of plastics. We evaluated the following
criteria: (i) Patient laboratory values (before and after transfusion) — Blood Count,
aPTT, PT, Fbg, ROTEM; (ii) Patient vital signs (before and after transfusion) — T, P, BP,
GSC; (iii) product testing before transfusion — TEG; (iv) Patient treatment — Number of
transfused RBCs, FFP; Dosage of fibrinogen concentrate and tranexamic acid. Calcula-
tions were created by statistical software Statistica STATSOFT 11 (Dell, Tulsa, USA).
Results: DFP were, in comparison with FAP, partially activated: the clot strength
measured by TEG with citrated kaolin was reduced, and onset of clotting and clot
amplification faster. There were no significant differences between the two groups
for the parameters PT, aPTT, Fbg, Hb and the mean amount of given blood products,
fibrinogen and TXA. The amount of the PLT transfused was significantly higher for
the group transfused with FAP (P < 0.05). See Table 2 for results. Clinical data in
both group did not display any significant differences.

T0 - before transfusion

Laboratory values
PT (ratio)  aPPT (ratio) Fhbg (g/h) PLT (x 1079 /) HGB (g/1)y
FAFP/DFP
Median 132 137 126 120 196 169 6584 6199 10068 10035
p 0,44 0,98 0,36 0,00 0,08
T1 - after transfusion
Laboratory values
PT (ratio)  aPPT (ratio) Fbg(gh  PLT(x10°9 M)  HGB (D
FAP/DFP
Median 124 132 116 116 197 189 9475 6762 9568 9505
P 021 096 0.5 0,01 0,09
i significant difference between FAP and DPF
PTS transfused PTS transfused
with DPF with FAP
Polytrauma (T068) 14 2
Intracranial bleeding (5065.0) 2 3
Haemoperitoneum(T810) 2 4
Other 6 1
‘Total 24 17

Table 2. Comparison and statistical testing of selected values
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Conclusion: Frozen platelets are an alternative not only for military blood banks, but
also for civilian blood banks which do not have a permanent stock of fresh platelets..
They may be stored in small portable deep freezers until required for clinical use. The
thawing and reconstitution is a simple process and takes 30 min at most. Frozen plate-
let provides a cost effective functional platelets product for the management of bleed-
ing and should be considered for wider use in clinical practice. The additional cost for
DPF, to compare with FAP, is at most 10% + plasma for resuspension.

5A-527-04
GENERATION OF PLATELET MICROPARTICLES AFTER
CRYOPRESERVATION OF APHERESIS PLATELET

CONCENTRATES CONTRIBUTE TO THE HEMOSTATIC ACTIVITY
I Eker!, S Yilmaz', RA Cetinkaya?, A Pekel', A Unlu', O Gursel', S Yilmaz',

F Avcu?®, U Musabak', A Pekoglu', Z Ertas', C Acikel', N Zeybek', AE Kurekci' and
1Y Avci'

"Gulhane Military Academy of Medicine, Ankara, Turkey *Haydarpasa Training
Hospital, Gulhane Military Academy of Medicine, Istanbul, Turkey *Memorial
Hospital, Ankara, Turkey

Background and aim: In the last decade, substantial evidence has accumulated about
the use of cryopreserved platelet concentrates, especially in trauma. However, little ref-
erence has been made in these studies about the morphological and functional changes
of platelets. Recently, platelets have been shown to be activated by cryopreservation
process and to undergo pro-coagulant membrane changes resulted in the generation of
platelet derived microparticles (PMPs), platelet degranulation, and release of platelet-
derived growth factors (PDGFs). We assessed viabilities, PMP and PDGF levels of cry-
opreserved platelets and their relation with thrombin generation.

Methods: Apheresis platelet concentrates (APCs) from 20 donors have been stored
for 1 day and cryopreserved with 6% dimethyl sulfoxide. Cryopreserved APCs were
kept at —80°C for 1 day. Thawed 100 ml of APCs were diluted with 20 ml of autolo-
gous plasma and specimens were analyzed for viabilities and PMPs by flow cytome-
try, for thrombin generation by Calibrated Automated Thrombogram and for PDGFs
by ELISA test.

Results: The mean PMP and PDGF levels in freeze thawed APCs were significantly
higher (2,763 £ 399.4/ul vs 319.9 =+ 80.5/ul; P < 0.001 and 550.9 + 73.6 pg/ml vs
96.5 + 49 pg/ml; P < 0.001 respectively), but the viability ratios were significantly
lower (68.2 & 13.7% vs 94 =+ 7.5%; P < 0.001) than fresh APCs. The mean endoge-
nous thrombin potential (ETP) of freeze thawed APCs were significantly higher than
the fresh APCs (3406.1 & 430.4 nM min vs 2757.6 + 485.7 nM min, P < 0.001).
Moreover, there were a significant positive correlation between ETP levels and PMP
levels (r:192, P = 0.014).

Conclusions: Our results showed that, after cryopreservation, while levels of PMPs
were increasing, significantly higher and earlier thrombin formation was occurring
in the samples analysed, despite the significant decrease in the viability. Considering
the damage caused by the freezing process and the scarcity of evidence for their
in vivo superiority, frozen platelets shall be considered for use in austere environ-
ments, reserving fresh platelets for prophylactic use in blood banks.
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5A-$30-01
RED CELL ALLOIMMUNISATION RISK IN PATIENTS WITH

DIFFERENT TYPES OF INFECTIONS

D Evers', JG van der Bom', J Tijmensen', RA Middelburg', M de Haas', S Zalpuri',
KMK de Vooghtz, D van de Kerkhof?, O Visser®, NC Péquériauxg, F Hudig6 and

JJ Zwaginga’

ISanquin Research, Leiden, The Netherlands ZUniversity Medical Center Utrecht,
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Medical Center, Amsterdam, The Netherlands °Jeroen Bosch Hospital, ‘s
Hertogenbosch, The Netherlands °Haga Teaching Hospital, The Hague, The
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Introduction: Red cell alloantigen exposure can lead to antibody associated morbid-
ity. Identification of clinical factors of influence on alloimmunization might enable
allocating extended matched blood principally to high-risk patients, thereby aiming
to enhance prevention of alloantibody induction.

Murine models have suggested inflammation as an important modulator of alloim-
mune responses towards red cell antigens.

Aims: This study sets out to quantify relative alloimmunization risks for patients
receiving red cell transfusions during various infectious episodes.

Methods: We performed a multicenter nested case-control study in a source popula-
tion of patients who received their first and subsequent red cell transfusions between
2005 and 2013. Cases were patients who developed a first transfusion-induced red
cell alloantibody. Each case was compared with two randomly sampled non-alloim-
munized controls, who received at least the same (lifetime) number of red cell units.
For all cases, the Nth transfusion that most likely elicited alloimmunization was
defined the implicated transfusion. The corresponding Nth transfusion was similarly
marked for all matched controls. Logistic regression analysis, stratifying for potential
confounders, was then used to evaluate the association between red cell alloimmu-
nization and the presence of various infections during a so-called 5-week ‘alloim-
munization risk period’ surrounding this implicated transfusion.

Tissue-invasive bacterial infections were categorized into ‘severe’ or ‘mild” according
to an expected degree of associated systemic inflammation. Bacteremia were catego-
rized according to their causative Gram-positive or Gram-negative microorganism.
Viremia and disseminated viral zoster infections were defined as ‘disseminated viral
infections’, hereby contrasting local viral infections.

Results: The adjusted relative risk (RR) for red cell alloantibody development during
‘severe’ bacterial (tissue-invasive) infections was 1.34 [95% confidence interval (CI)
0.97-1.85]. Risks were significantly more pronounced when these infections were
accompanied with long-standing fever (RR 3.06, CI 1.57-5.96). Disseminated viral
disorders were associated with a RR of 2.41 (CI 0.89-6.53). Gram-negative bacter-
aemia in contrast coincided with a twofold reduction in alloimmunisation incidences
(RR 0.58, CI 0.13-1.14). ‘Simple’ bacterial infections, Gram-positive bacteraemia,
fungal infections, maximum CRP values, and leukocytosis were not associated with
red cell alloimmunisation.

Conclusions: These findings are in line with data from murine studies and suggest a
possible association between infection-associated inflammation and red cell alloim-
munisation in humans. Conformational research is needed before these inflamma-
tion-associated risk factors enable selection of high-risk patients who benefit most
from extensively matched red cell units.

5A-S30-02

GENETIC POLYMORPHISMS AND SUCEPTIBILITY TO RED
BLOOD CELL ALLOIMMUNIZATION IN PATIENTS WITH
SICKLE CELL DISEASE

L Castilho, MA Botelho and EA Sippert

University of Campinas, Campinas, Brazil

Background: Red blood cell (RBC) alloimmunization is one of the serious complica-
tions associated with transfusion therapy in patients with sickle cell disease (SCD).
The presence of the alloantibodies also hinders the provision of compatible blood for
these patients and can lead to delayed hemolytic transfusion reactions (DHTR) and
autoantibody formation. Most developed antibodies are directed to the Rh antigens
and differences in the immune response of transfused patients who develop alloanti-
bodies (responders) and who do not develop antibodies (non-responders) are not
completely known. The hypothesis is that susceptibility to RBC alloimmunization is
governed by many factors including genetic diversity among individuals.

Aims: The aim of this study was to identify associations of polymorphisms on
immunologically relevant genes (ILIB, IL6, TNFA, IL10, IL4, HLA-DRBI,
GZMB, PRKCQ and RHAG) with RBC alloimmunization and specifically Rh
alloimmunization.

Methods: We studied one hundred and sixty-one patients with SCD (homozygous for
hemoglobin S) on chronic RBC transfusion therapy and 288 unrelated blood donors
from the same geographical region of patients. The genetic polymorphisms were anal-
ysed by PCR, PCR-RFLP and TagMan genotyping assay (Applied Biosystems) while,
HLA-DRBI typing was performed using PCR-SSO (One Lambda). The Hardy-Weinberg
equilibrium and the allelic and genotypic frequencies were obtained by Arlequin soft-
ware. Allele and genotype frequencies were compared using the Fisher's exact test.
Results: Among the 67 patients who were alloimmunized, 35 (52.2%) developed a
single alloantibody and 32 (47.8%) developed two or more alloantibodies. The most
common specificities identified were anti-E (38.8%), -C (32.8%), -K (20.9) and we
also verified that forty-nine (73%) of the patients had at least one antibody with
specificity for common Rh antigens (D, C, ¢, E, e). Our results revealed a statistically
significant association among A allele and GA genotype of the TNFA-308G/A as
well as T allele and TT and CT genotype of the ILIB-511C/T polymorphism with sus-
ceptibility to RBC alloimmunization (TNFA-308A allele: P = 0.004; TNFA-308GA
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genotype: P = 0.0021; ILIB-511 T allele: P = 0.0085; ILIB-511CT and TT geno-
types: P =0.0071). We also found that HLA-DRBI*15 (P = 0.044) and RHAG
808GA genotype (P = 0.046) could be associated with susceptibility to Rh alloimmu-
nization in Brazilian patients with SCD.

Summary/Conclusions: Our results showed that more than one polymorphism are
associated with an increased risk of developing RBC antibodies in Brazilian patients
with SCD. Considering these polymorphisms as markers to RBC alloimmunization,
75% of the patients should receive units with extended phenotyping or genotyping
(especially to Rh antigens). These findings can contribute, in the future, to improve
the transfusion and therapeutic strategies for patients with SCD.

5A-S30-03

ISOHEMAGGLUTININ PRODUCTION AFTER MINOR ABO
INCOMPATIBLE PERIPHERAL BLOOD HEMATOPOIETIC STEM
CELL AND UMBILICAL CORD BLOOD TRANSPLANTATION

P Solves, A Saus, J Osorio, M Guinot, MJ Pons, J Ibanez, I Gémez-Segui, N Carpio
and MA Sanz

La Fe University Hospital, Valencia, Spain

Background: ABO incompatibility between donor and recipient occurs in 30-40%
and more than 50% of patients undergoing peripheral blood transplantation (PBSCT)
and cord blood transplantation (UCBT), respectively. A minor ABO mismatch occurs
in 15-20% of HLA-matched PBSCT. Minor ABO mismatch is defined when the donor
has, or the potential to make isohemagglutinins (IH) directed against recipient red
blood cells (RBC) antigens. The fact that cord blood contains predominantly naive B
cells may lead to differences in IH production among patients undergoing cord
blood and peripheral blood or bone marrow transplantation. Some authors have
published lack of IH production following ABO minor incompatible HLA mismatched
UCBT (Snell, Bone marrow Transplant, 2006).

Aims: Our aim was to study the presence of IH in patients after ABO minor incom-
patible PBSCT or UCBT to assess differences among them.

Methods: We performed IH titers in patients who underwent minor ABO incompati-
ble PBSCT or UCBT. We retrospectively reviewed the patients who underwent a
minor ABO incompatible transplant and were alive and determined IH presence and
titers. ABO, Rh typing and the Indirect Antiglobulin Test (IAT) were determined in
the automated system ORTHO Autovue Innova (Ortho Clinical Diagnostics, England).
Presence of IH was identified by reversed grouping and gel titrations in DG Gel
Coombs or DG Gel Neutral Cards.

Results: Thirty-two patients were reviewed, 16 who underwent PBSCT and 16 who
underwent UCBT. Patients who underwent UCBT had A group (n = 11) and B group
(n = 5), while donor group was O in all cases. Median (and range) of days from UCBT
until [H determination was 1,393 (132-5,067). All except one patient (3,348 days after
UCBT) developed donor derived IH, but not [H against recipient red blood cells (RBC).
One A positive patient who had received an O positive UCBT more than 10 years ago,
was erroneously transfused with recipient ABO group (A positive), without any adverse
effect. However, after transfusion anti-A titer ascended to 2024. This is the only case in
which IH against recipient RBC was detected. Ten patients who received a PBSCT
developed donor derived IH, but none developed IH against recipient ABO group. Six
patients whose ABO group was AB and received O (n = 1), A (n = 2) or B (n = 3) group
peripheral blood progenitor cells did not developed any IH. Median (and range) of days
from transplantation until IH determination was 597 (88-3,217).

Conclusions: Contrary to previously published, patients who underwent UCBT
developed donor derived IH in most cases. According to our data, while hematic
ABO group changes to donor ABO group, patients underwent PBSCT or UCBT main-
tain their seric ABO group. IH against recipient RBC are not produced, probably due
to the development of tolerance of B cells or immunosuppressive treatment. How-
ever, if the patient is exposed to a high amount of antigen, immune response occurs
and IH against recipient are produced.

© 2016 The Author
Vox Sanguinis © 2016 International Society of Blood Transfusion
Vox Sanguinis (2016) 111 (Suppl. 1), 7-305

5A-S30-04
CELL-FREE NUCLEIC ACIDS IN BLOOD PRODUCTS MODULATE
THE EXPRESSION OF GENES INVOLVED IN THE INNATE

IMMUNE RESPONSE
0 Preynat-Seauve, P Lau, D Tirefort, A Guichebaron and S Waldvogel-Abramowski

Geneva University Hospitals, Geneva, Switzerland

Background: Extracellular nucleic acids are present in human blood. They are
expected to be present in manufactured blood products eligible for transfusion and
little is known about their biological activity on human cells.

Aims: The aim of this study is to investigate if cell-free nucleic acids are present
and biologically active in red blood cell units (RBC), fresh frozen plasmas (FFP) and
platelet concentrates (PC).

Methods: Cell-free nucleic acids were purified from RBC, FFP and PC. Their nature
and structure was analyzed by regular methods of nucleic acid qualification/quan-
tification. Their impact on gene regulation was tested by microarray after co-culture
with human peripheral mononuclear cells, macrophages or dendritic cells. The
impact of blood product storage was notably tested for RBC.

Results: Extracellular double stranded DNA, RNA were present at very low level
(ng/ml) in blood products. A quantitative PCR combining the amplification of a cell-
free nucleic acid marker (Alul15) and the amplification of an internal non-human
DNA control introduced in all samples (PhiX174) was also developed to study with
high sensitivity the impact of RBC storage on cell-free nucleic acids release. Storage
did not have any influence on such release in RBC. However, the cell-free nucleic
acids concentration highly differed between the different units. Microarray experi-
ments showed that exposition of human mononuclear cells to cell-free nucleic acids
purified from RBC and FFP activate numerous genes notably involved in the
immune response including chemokines, chemokine receptors and receptors of the
innate response. These observations were confirmed by regular PCR.
Summary/Conclusions: Extracellular DNA and RNA are present in blood products
and transfused to recipients. Although storage does not have any impact on their
release, these cell-free nucleic acids regulate gene expression including activation of
pro-inflammatory genes involved in innate immunity. These observations demon-
strate immunostimulatory properties of human extracellular DNA and provide new
insights in the knowledge of biologically active components of blood products and
adverse effects of transfusion.

5A-$30-05
MALDI-TOF MS BASED BCAM GENOTYPING ON 37,234
SWISS PROVES TWO NEW LUTHERAN BLOOD GROUP

ALLELES, BOTH POSITIVE FOR AUB SPECIFIC 1,615 G

N Trost', S Meyer', C Vollmert?, J Gottschalk’, J Ries', A Markovic', L Infanti’,
A Buser’®, SA El Dusouqui®, D Castelli®, T Weingand®, A Sarraj’, MC Braisch®,

J Thierbach®, BM Frey', T Peyrard9 and C Gassner'

'Blood Transfusion Service Ziirich, Swiss Red Cross (SRC), Zurich-Schlieren,
Switzerland >Agena Bioscience, Hamburg, Germany *Blood Transfusion Service
beider Basel, SRC, Basel, Switzerland *Blood Transfusion Service Geneve, SRC,
Genéve, Switzerland °Blood Transfusion Service Svizzera Italiana, SRC, Lugano,
Switzerland °Blood Transfusion Service Zentralschweiz, SRC, Luzern, Switzerland
’Blood Transfusion Service Neuchatel-Jura, SRC, Neuchatel, Switzerland %Blood
Transfusion Service Ostschweiz, SRC, St. Gallen, Switzerland gDe'partement Centre
National, Institut National de la Transfusion Sanguine (INTS), Paris, France

Background: The Basal Cell Adhesion Molecule (BCAM), also known as CD239 and
located on 19q13.2 encodes all Lutheran blood group antigens as exemplified by the
antithetic Lu® Lu8/14, Auantigens and the high-prevalence Lul3 antigen. Geneti-
cally, all these antigens are encoded at certain genetic locations of the gene, and by
either one of the (usually) two specific nucleotides, defining the respective SNPs. In
theory, and looking at the 4 exemplary SNPs, 16 different combinatory haplotypes
could be expected. However, only five of them are currently reported as alleles and
accepted by the ISBT terminology committee.

Aims: Extended high-throughput LU genotyping by MALDI-TOF MS based SNP-
detection was originally done to identify rare Lu (a+b—) blood donors. Concomitant
findings, however, delivered interesting new evidences with respect to the genetic
polymorphism of the Lutheran blood group system in Caucasians.

Methods: Genotyping relied on MALDI-TOF MS based SNP-detection at coding
nucleotides 230 (G/A), 611 (T/A), and 1,615 (controversially to the current version of
the ISBT table correctly: A/G) for LU*01/02, LU*02/02.14 and LU*02/02.19, respec-
tively. Genotyping was performed on 37,234 Swiss blood donors. Of note, the refer-
ence LU02 allele is defined and considered as the simultaneous carrier of all SNP
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current ISBT simultaneous antigen new alleles allele-frequency

P y ( Y) dnames) (Switzerland)

Lu*01 L A Lu8 Lu13 0.0237
Lug Lui3 LU*01.19 0.0141

Lu*02 Wb A Lu Lu13 0.6152
LU*02.14 Lt A Lulé  Lul3 0.0092
LU*02.19 L AP Lug Lu13 0.2812
Lu13 LU*02.19.14 0.0053

LU*02.-13 w®  Au’ Lug Lu-13 0.051%9
1.0006

Figure 1.

variations specific for the ‘wildtype antigens’, e.g. Lu®, Lu8, Au® (Lul8) and Lul3.
For Lul3, detection of SNP at coding nucleotide 1,340 (C/T) was tested using PCR-
SSP on 336 individual DNAs with selected genotypes.

Results: Among the 37,234 Swiss donors investigated, LU*01, LU*02, LU*02.14 and
LU*02.19 alleles were observed, in all homozygous and heterozygous combinations
as could be expected. However, there were also 6 Lu (a+b—) subjects and 1 Lu
(a—b+) donor all typed as Au (a—b+), indicating homozygous presence of two theo-
retically expectable LU haplotypes, proving them as truly new LU alleles. Addition-
ally, both new alleles were unambiguously identified in a variety of heterozygous
genotypes. Testing 336 genotypically selected DNAs for LU*02-13, positive signals
were neither encountered in 42 Lu (at+b—), nor among 132 Au (a—b+), but in 16 of
96 Lu (a—b+), Au (atb—) homozygotes. Applying LU*02-13 PCR-SSP to all other
genotypes of the 336 sample group confirmed this finding. All allele frequencies
were calculated (Figure 1).

Summary: The project not only identified 42 Lu (a+b—) and 7 LU: -8,14 homozy-
gous blood donors, but also delivered new data on the genetic polymorphism of the
Lutheran blood group system in Caucasians. The existence of two new LU alleles,
e.g. LU*01.19 and LU*02.19 with simultaneous genetic positivity for LU14, could
unambiguously be proven in the course of this study. Additionally, linkage of LU*-
13, to the wildtype allele LU*02 may be expected and showed an allele-frequency of
0.0519. Consequently, LU*02-13 homozygosity may be expected at the impressive
rate of one among 371 Swiss individuals. However, the detection of one of the new
alleles represents a challenge for the current ISBT allele-terminology, since the
simultaneous genetic presence of Lul4 and Au® (Lu19) on a Lu® allele can be
described neither as LU*02.14 nor as LU*02.19. Alternatively, a ‘2 dot’ terminology
could be adopted, dubbing the new allele LU*02.19.14. This proposal requires fur-
ther discussion within the ISBT terminology committee.

5A-S$30-06
TWO NOVEL HIGH INCIDENCE ANTIGENS IN THE LUTHERAN

BLOOD GROUP SYSTEM (LUAC AND LUBI)

V Karamatic Crew', R Laundy?, A Bahashwan®, P Walser?, I Skidmore', L Wall* and
N Thornton?

NHS Blood and Transplant, Bristol, United Kingdom International Blood Group
Reference Laboratory, Bristol, United Kingdom > University of Bristol, Bristol, United
Kingdom “New Zealand Blood Service, Auckland, New Zealand

Background: The Lutheran blood group system (LU) comprises 22 antigens carried
on a single type I membrane glycoprotein with five immunoglobulin-like extracellu-
lar domains. The glycoprotein is present on red cell surfaces in two isoforms; 85 kD
Lu glycoprotein and 75 kD basal cell adhesion molecule antigen B-CAM. Both iso-
forms are adhesion molecules whose main function is laminin binding and both are
products of alternative splicing of a single gene LU located on chromosome 19.
Lutheran antigens are mostly encoded by single nucleotide mutations, resulting in
10 pairs of antithetical antigens and 12 high incidence antigens.

Aims: We investigated two unrelated cases of individuals with unidentified alloanti-
bodies to high incidence antigens present in their plasma and have shown serologi-
cal and molecular evidence for two novel high incidence antigens of the Lutheran
blood group system.

Case studies and methods: Patient 1 (P1): a 64 year old previously transfused
Maori male awaiting surgery. Patient 2 (P2): a 54 year old previously transfused
Caucasian female with no known history of pregnancy. For both patients, serological
tests were performed by standard IAT (tube and column agglutination) techniques.
For P2, a monoclonal antibody-specific immobilization of erythrocyte antigens
(MAIEA) assay was carried out using three monoloclonal anti-Lu (BRIC108, BRIC224,
BRIC221; IBGRL Research Products, Bristol, UK). Genomic DNA was isolated from

whole blood of P1 and P2; all the exons of the LU gene were amplified by PCR and
analysed by direct Sanger sequencing.

Results: P1’s plasma reacted strongly by IAT and reactivity was marginally weaker
with papain treated cells. In (Lu) cells and Lu,,; cells were compatible with P1’s
plasma, confirming a Lu-related specificity. P1’s cells were found to be LU: 1, 2, 4,
5, 6, 7, 8, 12, 13, 16, 17, 19, 20. A novel homozygous mutation c.662C>T was
observed in exon 6 of LU, encoding p.Thr221lle in the Lu glycoprotein. P2’s plasma
contained a complex mixture of antibodies. Enzyme and chemically modified cells
and multiple absorption/elution studies revealed anti-Jr" present in P2’s plasma, in
addition to anti-M, anti-Fy" and another antibody to a Lutheran high incidence anti-
gen. P2’s cells were found to be Jr (a—) and Lu:2,3,4,5,6,8,13. P2’s plasma gave pos-
itive results in the MAIEA assay with three Lutheran monoclonal antibodies, thereby
confirming Lutheran specificity. Sequencing of LU showed P2 to be homozygous for
a novel mutation ¢.1495C>T in exon 12, encoding p.Arg499Trp. Homology models
of the novel Lu glycoproteins of P1 and P2 were subjected to all-atom molecular
dynamics calculations to analyse potential conformational changes.

Conclusions: We report serological and genetic evidence for two new antigens of
the Lutheran system, which we propose to name LUBI (p.Arg499Trp) and LUAC
(p-Thr2211le) and submit to the ISBT Red Cell Immunogenetics and Blood Group Ter-
minology Working Party for consideration for allocation of antigen numbers. The
absence of these high incidence antigens arises from single amino acid changes in
the Lu glycoproteins. The presence of anti-LUBI and anti-LUAC in the patients’
plasma was presumed to have been made in response to previous transfusions.
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PL4-01

THE GLOBAL EPIDEMIOLOGY OF ARBOVIRUSES, WITH
FOCUS ON ZIKA VIRUS

LR Petersen

Centers for Disease Control and Prevention, Fort Collins, Colorado, United States of
America

Background: Arboviruses are increasing in incidence and expanding globally.
Aims: Describe the global spread of arboviruses.

Methods: Review recent data on the epidemiology of arboviruses, with a focus on
those of concern for blood safety.

Results: Mosquito-borne arboviral disease transmission can be simplified in two
basic patterns: (i) humans serve as the principal host in urban settings and can effi-
ciently infect mosquitoes, and (ii) other animals serve as the principal host and
humans are only infected incidentally and do not contribute to transmission of the
virus. Both patterns of transmission have contributed to explosive arboviral disease
outhreaks in recent years. In the first pattern, dengue, yellow fever, chikungunya,
and Zika viruses are spread via Aedes aegypti and to a lesser extent by Aedes
albopictus mosquitoes. In the second pattern, West Nile virus is spread among birds
by Culex mosquitoes. In this presentation, I will review the global spread of these
viruses and the contributing factors leading to this spread.

Summary: Arboviral diseases are a major global health problem. A combination of soci-
ologic, virologic, and environmental factors have contributed to their emergence.

PL4-02

EPIDEMIOLOGY, VIROLOGY AND MOLECULAR ASPECTS OF
THE ARBOVIRUSES EPIDEMICS IN BRAZIL

JE Levi

Instituto de Medicina Tropical da Universidade de Sao Paulo, Sao Paulo, Brazil

Background: Brazil is the country with the largest number of dengue cases for the
last 10 years. Yearly, there is a growing number of reports, with more than 1 million
per year since 2014. Vector control has proven unsuccessful while highly effective
vaccination for DENV may soon be possible.

Aim: Summarize information on the on-going epidemics of Chikungunya, Dengue
and Zika viruses in Brazil.

Method: Review of epidemiological, virological and molecular data from peer-
reviewed journals and official governmental information as well as personal and
institutional experience.

© 2016 The Author
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Results: The risk of transfusion transmitted dengue has never been addressed by
Brazilian blood banks, since such TT cases are not commonly verified. However, in
centers assisting a significant number of hospitalized transfused recipients and where
hemovigilance is implemented, TT dengue has been described with associated morbid-
ity. In 2014 Chikungunya arrived in Brazil from two different routes; a traveler return-
ing from Africa to Bahia and by land from French Guiana, introducing respectively
two distinct CHIKV lineages. Thousands of cases are registered but, so far, no TT was
reported, not only in Brazil but also globally. In 2015, hundreds of patients in the
Northeast states, presenting mild fever, maculopapular rash, conjunctivitis and arthral-
gia, in whom diagnosis of DENV or CHIKV was ruled out, led to the identification of
Zika virus for the first time in the West. The unexpected, and unique among Fla-
viviruses, association with fetal brain abnormalities, chiefly the dramatic newborns
presenting microcephaly, urged WHO to declare ZKV a global health emergency. So
far, two TT cases were documented in Brazil, both with no obvious clinical impact to
the recipients. From Brazil, ZKV spread incredibly fast through South and Central
America countries, where autochthonous cases now occur in more than 20.
Conclusions: Due to the dimension of the problem, with virtually thousands of asymp-
tomatic donors carrying one of the three now endemic arboviruses, laboratorial screen-
ing seems the most attainable measure since available pathogen inactivation methods
are unaffordable and do not cover red blood cells. Viral nucleic acid detection shall be
implemented when licensed and automated systems become available. At the moment,
in-house real-time PCR is being adopted by centers with trained personnel and
methodology grasp. Universal NAT screening may be difficult and of low cost-effec-
tiveness, but providing ZKV-RNA tested blood to pregnant women and intrauterine
transfusions is recommended. The serologic diagnosis of ZKV is hampered by the huge
DENV seroprevalence in the general population, and the recognized cross-reaction
between DENV and ZKV antibodies. A lack of ZKV specific serological reagents is cur-
rently impairing proper risk assessment of pregnant women in addition to epidemio-
logical estimates, that makes the ground for medical interventions. Hopefully, we will
have in the short-term better tools to diagnose and prevent vector-borne and blood-
borne arboviral diseases. Intense research on basic aspects of the viruses and their eco-
logical interaction with the potential arthropod vectors locally prevailing and on the
pathogenesis in humans is of paramount importance.

PL4-03

ZIKA VIRUS (ZIKV) TRANSFUSION TRANSMISSION AND ITS
PREVENTION: THE US EXPERIENCE

JS Epstein

US FDA, Silver Spring, Maryland, United States of America

In December 2015, the massive epidemic of ZIKV in the Western Hemisphere was
documented to reach US territories with a first reported vectorborne transmission on
the Caribbean island of Puerto Rico. Subsequent case reports indicated rapid expan-
sion of the epidemic in Puerto Rico and the US Virgin Islands. Based on those find-
ings and the potential for epidemic spread to the continental US and Hawaii, the
federal government took steps to address the public health risks from ZIKV. A need
to protect blood safety in areas of vectorborne transmission, and in non-outbreak
areas affected secondarily by travelers, was recognized based on: a rapidly spreading
epidemic; past experience with flaviviruses including dengue viruses and West Nile
virus; high proportion (c. 80%) of asymptomatic infections; evidence of ZIKV vire-
mia in 2.8% of asymptomatic blood donors in the 2013-2014 ZIKV outbreak in
French Polynesia; and media reports from Brazil of two probable cases of transfu-
sion transmission. On February 1, 2016 AABB issued Association Bulletin #16-03
recommending self-deferral for 28 days of donors potentially exposed to ZIKV in
affected and at risk countries of the Western Hemisphere; reporting of suggestive
post donation illness (two or more associated symptoms) by donors who failed to
self-defer; deferral for 28 days post symptom resolution in affected donors; and
recall of in-date components collected within 14 days prior to reported illness. On
February 16, 2016, FDA issued recommendations to defer for 4 weeks donors with
history of residence or travel to affected areas, diagnosis or suggestive symptoms
that developed in an affected area or within 2 weeks of return from an affected area,
and sexual exposure to a man potentially exposed to ZIKV in the previous
3 months. Additionally, FDA recommended against collecting blood in affected areas
unless tested with a licensed or FDA permitted investigational screening test, or, for
platelets and plasma, treated by approved pathogen reduction technology (PRT).
Because of the impact in Puerto Rico, the government provided blood from the
unaffected continental US from March 5 to April 15, 2016, during which time a
commercially developed investigational nucleic acid based screening test for ZIKV
RNA was made available. Initial results of screening in Puerto Rico since April 4,
2016 indicated a presumptive viremic rate in donors of c. 0.5% consistent with the
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start of a significant early epidemic. The rate was expected to increase based on
experience with prior ZIKV outbreaks and seasonal patterns of dengue and chikun-
gunya virus outbreaks. Efforts are ongoing to establish donor screening for ZIKV in
US states at presumed high risk of vectorborne ZIKV due to introduction by travelers
and presence of competent mosquito vectors A. aegypti and potentially A. albopic-
tus, and to accelerate development of PRT for red blood cells. Unresolved scientific
issues for transfusion transmitted ZIKV include minimal infectious dose, rate of
transmission from infected units, viral kinetics and evolution of the immune
response, and disease outcomes.

Sickle Cell Disease

5B-S32-01

DEVELOPING NEW PHARMACOTHERAPEUTIC APPROACHES
TO TREATING SICKLE CELL DISEASE

MJ Telen

Duke University, Durham, North Carolina, United States of America

Sickle cell disease (SCD) was once nearly uniformly fatal in childhood. Now, even in
developing countries with limited healthcare resources, the mean age of death from
sickle cell disease may have risen to young adulthood, while in developed countries,
the age of death is in middle age. However, prolonged survival for patients with
SCD is largely due to improvements in supportive care, including vaccinations,
antibiotic prophylaxis, and overall medical management, including transfusion.
There is still only one widely recognized and approved drug for sickle cell disease
hydroxyurea (hydroxycarbamide). Hydroxyurea Is only partially effective and
remains underutilized in both developed and developing countries due to many fac-
tors, including reluctance to prescribe ‘chemotherapy’ and the requirement for
repeated monitoring of blood counts. Therefore, we need better ways of treating and
preventing both the recurrent painful vaso-occlusive episodes pathognomonic of
SCD as well as the widespread end-organ damage that still leads to severely short-
ened life expectancies.

Over the last several decades, we have learned a great deal about how the abnormal
red blood cells of SCD cause both acute painful episodes and end-organ damage in
the brain, lungs, kidneys, joints and other tissues. Based on this knowledge, large
and small pharmaceutical enterprises as well as individual investigators are now
pursuing multiple new avenues for treating SCD, both by using new drugs as well as
by repurposing drugs originally developed for other needs. Many classes of com-
pounds are in active development, in preclinical models as well as in phase 1, 2, and
3 clinical trials. Several drugs targeting the selectin class of adhesion molecules are
in phase 2 and 3 clinical studies. Other drugs targeting adhesive interactions are in
preclinical studies and early clinical trials as well. Pharmacologic agents that address
either the overactivity of coagulation pathways or platelet activation are also being
vigorously explored. Recent experimental evidence of the importance of inflamma-
tory pathways in sickle cell vaso-occlusion and end-organ damage has also led to
interest in a variety of anti-inflammatory compounds for possible use in SCD. And
methods to achieve upregulation of hemoglobin F expression, along with com-
pounds that may modulate the chemical and physical behavior of hemoglobin S,
remain of interest to clinicians and pharmaceutical firms alike. Finally, recent explo-
rations of the genetic variations that predispose to certain types of SCD-related tis-
sue injury, such as stroke or nephropathy, are expected to lead to identification of
drugs targeting the pathways uncovered by such work. Thus, there is reason to be
hopeful that the next 5-10 years will bring us new treatments to improve the out-
look for patients with SCD worldwide.

5B-S32-02

THE INFLUENCE OF HBF ON THE PATHOPHYSIOLOGY AND
PHENOTYPE OF SICKLE CELL DISEASE

AD Adekile

Kuwait University, Safat, Kuwait

HbS results from the substitution of valine for glutamic acid in the 6th amino position
in the B-globin chain. Its inheritance as a homozygote or compound heterozygote
causes sickle cell disease (SCD). The central paradigm in the pathophysiology of the
disease is the reduced solubility of HbS in a deoxygenated medium, which causes
rigidity and distortion of the red blood cell (RBC) membrane with increased viscosity
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and other rheological abnormalities. There is a chronic hemolytic anemia and occlu-
sion of small blood vessels, which is responsible for the characteristic recurrent pain
episodes of SCD. It is, however now recognized that SCD is a chronic inflammatory dis-
ease because of extensive vasculopathy, instigated by the free heme from hemolysis,
which sets off a cascade of pro-inflammatory signaling mechanisms with upregulation
of adhesion molecules, platelet activation, thrombin generation and ischemia/reperfu-
sion injury. Nitric oxide depletion results in vasoconstriction, and eventual endothelial
intima proliferation. This endothelial dysfunction drives SCD subphenotypes like
stroke, pulmonary hypertension, priapism and chronic leg ulcers. On the other end of
the spectrum, the viscosity-driven subphenotypes include recurrent pain episodes,
acute chest syndrome and osteonecrosis. Several genetic factors including single-gene
polymorphisms within the B-globin gene cluster and in distant loci, act as SCD pheno-
type modifiers. The most recognized of these is HbF and patients with levels of >20%
have a mild phenotype. Kuwaiti SCD patients have HbF levels >300% in the first 3 years
of life and 15-20% in older patients. They carry the Arab/India B°-globin haplotype
and there is a high prevalence of a-thalassemia trait, which also modulates the pheno-
type. The patients generally have a mild phenotype in childhood; stroke, priapism and
chronic leg ulcers are rare. In addition, silent brain infarcts are uncommon in children
and their neurocognitive function is comparable to that in their normal siblings. How-
ever, osteonecrosis is common with a prevalence of about 25% in children and >45%
in adults. The only predisposing factor is frequent pain episodes; sex, co-existent o-
thal trait or bone morphogenic protein polymorphisms have not shown any association
with osteonecrosis in these patients. In spite of elevated HbF levels, Kuwaiti patients
with HbSD or HbSpthal tend to have a severe phenotype. In the former, it’s probably
because of the pro-sickling nature of the $'2!9">6!" substitution of HbD, while in the
latter it may be due to the nature of the p-thal mutation. Even Kuwaiti patients with
HbSPB*-thal do have frequent severe pain crises. Elevated HbF level is therefore not
uniformly protective and the SCD phenotype in adult Kuwaiti SCD patients is, quite
often, quite severe. More studies are clearly indicated in this group of patients.

5B-S32-03

IMMUNE REGULATION OF SICKLE CELL ALLOIMMUNIZATION
K Yazdanbakhsh

New York Blood Center, New York, New York, United States of America

Red blood cell (RBC) transfusion is the main treatment for acute complications in
sickle cell disease (SCD) and the majority of patients receive one or more transfusions
by adulthood. However, patients with SCD are at a high risk of alloimmunization,
which can cause life-threatening complications for this patient population. The high
rate of alloimmunization can in part be explained by chronic inflammatory condition
in SCD characterized by significant immune and inflammatory activation. Heightened
immune effector cell responses and/or impaired regulatory networks are likely to drive
alloantibody production in alloimmunized SCD patients. In support of this, altered T
cell immunoregulation, known to control antibody responses, have been reported in
alloimmunized SCD patients. In addition, stronger follicular help T cell responses that
help antibody production by B cells were described in alloimmunized as compared to
non-alloimmunized SCD patients. Furthermore, several innate immune abnormalities
have been identified in alloimmunized SCD patients, including a compromised anti-
inflammatory response against extracellular cell free heme. The data support a model
in which alloimmunized SCD patients are unable to switch off their proinflammatory
state in response to the ongoing hemolytic state characteristic of SCD, placing this
patient subset at a higher risk to develop a strong immune response against allogeneic
determinants on transfused RBCs’ thus increasing the risk of further alloimmunization.
A detailed mechanistic understanding of the ways in which innate immune abnormal-
ities can contribute to pathogenic T cell responses in alloimmunized SCD patients will
lay the foundation for future identification of biomarkers of alloimmunization with
the goal that this information will ultimately help guide therapy in these patients.
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No abstract available.
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STATUS OF BLOOD TRANSFUSION IN WORLD HEALTH
ORGANIZATION-EASTERN MEDITERIAN RIGON (WHO-EMRO):
SUCCESES AND CHALENGES

A Gharehbaghian, A Darbandi, P Mashati and A Yami

Shahid Beheshti University of Medical Sciences, Tehran, Iran

Background: Blood transfusion has an undeniably crucial role in patients’ care and
it is a necessary component of health care system. Blood products are used for
patients’ treatment and survival in the cases of major surgery, cancer therapy, hema-
tological and blooding disorders and organ transplantation. On the other hand main
blood components are still not replaceable by artificial products and blood transfu-
sion activity is highly dependent on the health care development. This World Health
Organization region comprises 21 member states including Afghanistan, Bahrain,
Djibouti, Egypt, Iran, Iraq, Jordan, Kuwait, Lebanon, Libya, Morocco, Pakistan,
Oman, Qatar, Saudi Arabia, Somalia, Sudan, Syria, Tunisia, United Arab Emirates
(UAE), Yemen and Palestine (West Bank and Gaza Strip). These countries are variable
in socio-economic status with an effective impact on the health care system level
and subsequently on blood transfusion activities. The fundamental motivation
behind this research was to accumulate some data of blood exercises in EMR nations
to have a superior and greater picture on the whole region.

Method: The data were collected through published papers or data, the blood trans-
fusion establishment websites and the others official websites such as WHO.

Results: Among EMR countries with a population of roughly 583 million people
there are some with a nationally organized blood transfusion establishment such as
Egypt, Iran, Iraq, Kuwait, Morocco, Oman, Pakistan and Syria. In a few nations
blood transfusion administrations are hospital-based like Saudi Arabia. The others
are ruled by Red Crescent involving Bahrain, Tunisia, and UAE or by Red Cross such
as Lebanon. Some of them can be grouped in both central and Red Crescent such as
Tunisia and some of them are grouped in both hospital-based and central such as
Pakistan. Some of them achieved to have 100% voluntary non-remunerated blood
donors (VNRBD) such as Iran and UAE. Furthermore some of them are still under
the weight of family/replacement blood donors like Afghanistan, Egypt, Iraq, Leba-
non, Morocco, Pakistan, Saudi Arabia and Sudan or sometimes even paid donors
such as Pakistan and Yemen. The haemovigilance and training program have been
implemented in some countries including Bahrain, Egypt, Iran, Jordan, Kuwait,
Oman, Qatar, Saudi Arabia, Tunisia and UAE. Shockingly there are rare and inacces-
sible information about some EMR states like Djibouti, Somalia, and Palestine so
that very little data can be independently discovered.

Conclusion: In these countries different measures ought to be additionally designate
to ensure blood adequacy and safety including; the development of well-organized
and nationally coordinated blood transfusion establishment, the increase in govern-
ment or policy/makers commitment, the establishment and execution of a practical
plan for blood donor recruitment, retention and education based on VNRBD, the
establishment of a program to estimate the community blood needs, the establish-
ment of well- equipped laboratories for screening donors’ blood samples, producing
a feasible program improving appropriate clinical use of blood components, enhanc-
ing a training program for the staff working in the blood transfusion chain, to
advance territorial joint achievable projects in education, training, research, and
impressive correlation of encounters, evaluate regularly the quality and the
respectability inside of the blood transfusion chain, bolster the neighboring nations,
develop a regional network for the achievement in EMR, and providing key educa-
tional materials (i.e. books, pamphlets, brochures, videos or website as hard copy or
E-portal resources) in main popular languages in region.

© 2016 The Author
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5B-$33-03
IMPACTS OF STRATEGIC LEADERSHIP IN ESTABLISHING
SUSTAINABLE BLOOD DONOR SERVICE PROGRAM IN

ETHIOPIA, APRIL 2016
A Zewoldie
Ethiopian National Blood Bank Service, Addis Ababa, Ethiopia

Background: The Ethiopian Red Cross Society (ERCS) has been the pioneer organi-
zation in developing blood services in the country by establishing the first blood
bank center in 1969 and has been organized as a department under the leadership of
ERCS with one central and 10 regional blood bank until end of 2012. Increased
health coverage, maternal and childhood deaths were unacceptable, increased
trauma and car accident related deaths, inadequate blood supply, inequitable access
to safe blood and blood products, fragmented blood service, poor government bud-
geting and reliance on external donor financing was the major national BTS chal-
lenges. Ethiopia having a population of more than 85 million was collected 54,693
units in 2012. NBTS strategic leadership outcome analysis will be helpful in ensuring
sustainable blood donor program establishment.

Aims: To assess the impacts of strategic leadership in establishing sustainable blood
donor service program in Ethiopia and share experience to the world.

Methods: A retrospective analysis and review on newly developed Ethiopian national
blood service strategic document and implementation status from 2005 to 2015.
Results: The government developed a new strategy towards sustainable blood service
in 2005 and took the commitment towards establishing sustainable blood program.
The review on strategy reveals that increasing the community participation on volun-
tary blood donation and scale up of the blood collection through community mobiliza-
tion, expansion of Blood Bank centers and mobile blood collection teams, capacity
building and strengthening quality system were found the core one. The overall imple-
mentation status analysis indicates that Ethiopian NBTS achieved a number of results;
some of the success stories achieved within short period of time are below:

The reversion of NBTS administration from Red Cross society to the government
health care system made in 2013.

Increased government commitment and support by allocating 4.5 million USD in
2015 and established Nationally coordinated Blood Service as an independent gov-
ernment institution.

Increased the number of standard furnished blood bank centers from 11 to 25 and
improved the equitable accessibility towards safe blood nationally by strategically
constructing one blood bank center with the principle to supply all transfusing facil-
ities within 200 km of radius.

Increased Mobile blood collection teams from 2 to 31 and mobile collection sites
from 27 to >3,200.

Increased blood bank (technical) professionals from 45 to 450.

Year round awareness creation effort and massive mobilization of the public to make
voluntary blood donation a nation’s culture made.

Increased total blood collection from 25,004 units in 2004 and 54,693 units in 2012
to 142,345 units in 2015.

Increased total voluntary nun remunerated blood donation rate from 28% in 2012 to
95.4% in 2015.

Increased component production from 10% to 40% of the total blood collection.
Conclusions: Strategic leadership with commitment and ownership of the government
through developing strategy will have positive impact in establishing sustainable
national blood service program and 100% voluntary based blood donation is achiev-
able in developing countries like Ethiopia. Even though the success stories mentioned
above are achieved within a short period of time, the BTS remains with challenges like
inadequacy of blood supply, inappropriate clinical use of blood, data management sys-
tem, networking, automation and quality system needs further development.

© 2016 The Author
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5B-S33-04

TECHNICAL ASSISTANCE FOR STRENGTHENING THE BLOOD
SUPPLY SYSTEM IN TURKEY

N Ertugrul Oruc', I Yenicesu?, PH Conte?, G Ongun?, S Eldemir®, T Cetin®,

MB Saygans, IY Avci®, AE Karakoc’, E Gul Ibrisim®, FY Ayhang, FR Nascimento®,
M Smid'®, M Farouk®, N Beckman®, A Aksoy®, N Hafizoghu®, G Ozet®, T Ilbars'’,
U Kodaloglu'', M Yazici'', A Kapuagasi'' and I Sencan'’

Diskapi Yildirim Bayazit Training and Research Hospital, Ankara, Turkey >Gazi
University Medical School, Department of Pediatric Hematology, Ankara, Turkey
JGFA Consulting Group, Hamburg, Germany *Hemosoft IT and Training Services,
Ankara, Turkey *Turkish Red Crescent General Directorate of Blood Services,
Ankara, Turkey °Gulhane Military Medical Academy, Ankara, Turkey "Ankara
Training and Research Hospital, Ankara, Turkey ®Zekai Tahir Burak Women'’s
Health Training and Research Hospital, Ankara, Turkey *Behcet Uz Pediatric
Diseases and Surgery Training and Research Hospital, Izmir, Turkey '°Sanquin
Consulting Services, Amsterdam, The Netherlands '' MoH General Directorate of
Health Services, Ankara, Turkey

Background: Ensuring the safety and availability of blood and blood products is an
essential public health responsibility. Essential functions of a sustainable national
blood system include policy formulation, standard setting, strategic and operational
planning, provision of sufficient resources, national coordination and management
to ensure an adequate supply of blood and blood products as well as safe clinical
transfusion. Sustainable national blood system is recognized through a national
blood policy, strategic plan and appropriate legal instruments.

Aims: ‘Strengthening Blood Supply System’ Project (EU-TR080215) conducted in
2012 to contribute to the implementation of the EU acquis communautaire in the
area of public health, specifically focusing on strengthening and effective function-
ing of blood supply system in Turkey and to build a capacity to have an efficient
national blood system, regional blood centre based for provision of safest blood
from voluntary non-remunerated donors regularly.

Methods: Initially, to observe the best practices of EU Countries, study visits were
organised. National survey hanging over 100 questions was conducted to review
existing national blood system and collected data were analysed. Based on reults of
terms of reference, working groups were created from national and international
profesionals to address specific and technical aspects and to bring, to the National
Authorities, all the technical elements to adapt those results to the realities of the
Country. Hundred professionals were interactive (C3 training) trained as training of
trainers (TOT) and 30 of them were additionally trained as inspector trainer with the
support of EUBIS Academy.

Results: (i) Analysed survey outcome of existing national blood system was
reported. (ii) National Policy and Strategy documents were prepared. (iii) National
guides on ‘Preparation, Use and Quality Assurance of Blood and Blood Components’,
‘Standards for Blood Services’, ‘Total Quality Management in Blood Services’, ‘Hae-
movigilance’, ‘Appropriate Clinical Use of Blood” and ‘Inspection for Blood Services’
were prepared. All guidelines were sent to scientific societies for public enquiry
before finalized. Seventy personnels at administrative level from Turkish Red Cres-
cent (TRC) and Competent Authority of MoH were trained interactive on manage-
ment and technical level to strengthten the administrative capacity. Interactive
technical trainings by TOT’s were given to 90 personnel of MoH on Inspection, 250
technical personnel of MoH and TRC on Quality Control, 755 clinicians on Appropri-
ate Clinical Use of Blood. (iv) Total Quality Management and Haemovigilance train-
ing were given to 1,200 personnel of MoH and TRC respectively. All the activities of
the project were carried by around 15 international and 200 national experts within
numerous workshops and meetings during the implementation of the project. (v)
Data sets were prepared and ‘National Blood Services Information Management Sys-
tem’ was established in MoH to provide regular flow of information between the
blood services and national authority. Also the users of the system from MoH and
blood services were trained on data process, traceability, reporting and notification
of serious adverse reactions and events.

Conclusion: Output of the EU Project, supported by European Union, made a signif-
icant contribution to the acccelaration of the implementation of National Blood Sys-
tem of Turkey and is supposed to be a pioneer to the other developing countries. For
the sustainability of national blood system, training activities in each field of the
system should be continued and further projects should be implemented such as on
‘recruitment of future blood donors’, ‘haemovigilans’ and ‘patient blood manage-
ment’ to support it.
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5B-$33-05

ADJUSTING THE BLOOD SUPPLY FOR THE FINNISH PATIENT
POPULATION: BLOOD GROUP ANTIBODY FINDINGS AND
DONOR TYPING

T Jaske, AE Korhonen, I Sareneva and S Natunen
Finnish Red Cross Blood Service, Helsinki, Finland

Background: The Finnish Red Cross Blood Service (FRCBS) is the nationwide blood
service provider in Finland, responsible for collection, processing and distribution of
blood products to all hospitals and health care providers. The FRCBS also serves as
the National Blood Group Reference Laboratory covering the whole country. Univer-
sity hospitals perform antibody identification for their screening positive patients,
whereas smaller hospitals leave antibody identification to be done at the FRCBS.
Thus the FRCBS is able to monitor RBC antibody frequencies in Finland, which is
important to maintain an adequate register of phenotyped donors to meet the needs
of the patient population. All donors are phenotyped for ABO, RhD, C, c, E, e and K.
Annually about 3,000 donors are phenotyped for Jk?, ka, Fy?, Fyb, M, S and s. Alto-
gether 3,000 donors are genotyped for 37 antigens including DO, CO and LU by
using the ID Core XT. The genetic isolation of the Finnish population has been taken
in account in the process: the hospitals use an additional C¥, UI* and LW" positive
screening cells, and the FRCBS has the reagents to identify antibodies against those
antigens. Correspondingly, about 100 donors per year are phenotyped for the Fin-
nish rarities C*, UI%, LW, Ls®, An® and WES?.

Aims: The aim of the study was to examine RBC antibody findings in the Finnish
patient population in the context of the available blood supply, to evaluate the
effectiveness of the donor phenotyping and genotyping strategy at the FRCBS.
Methods: Findings of clinically significant blood group antibodies from patient
samples referred to the FRCBS from 2013 to 2015 were retrospectively extracted
from our LIMS. The data does not include antibodies identified at university hospi-
tals. However, for the rarer antibodies we expect our data to cover the whole Finnish
population, since the FRCBS serves as the national reference laboratory with an
access to rare reagents. Phenotype and genotype data of blood donors who donated
between 2013 and 2015 was retrospectively collected. A case study of a patient with
a challenging antibody combination is presented as a representative example.
Results: Antibody findings of 11,806 patient samples during 2013-2015 are pre-
sented. As an example, anti-Jk? antibody was found in 533 patient samples. During
the same interval 5,389 Jk” negative donors donated blood. An antibody against the
typically Finnish rare antigen Ul was found in 94 patients, while 5,977 donors
typed Ul" negative. For a patient with a challenging antibody combination: anti-f,
anti-C*, anti-JK®, anti—Fyh and anti-S, there were no fresh units in stock at a given
moment, but six frozen units and 22 eligible donors were available. Some rare blood
groups have been difficult to find in the Finnish population: for example we have
yet to identify an hr’ negative donor, despite over 2,000 donors genotyped for the
antigen since 2014.

Summary/Conclusion: The donor phenotyping and genotyping strategy at the
FRCBS responds adequately to the needs of the Finnish patient population. Methods
for finding certain rare donors still need to be developed.

5B-S33-06

IMPLEMENTATION OF MAXIMUM SURGICAL BLOOD
ORDERING SCHEDULE (MSBOS) AT OFF-SITE MEDICAL
CENTRES OF A TERTIARY CARE HOSPITAL KARACHI

A Memon, F Karim and B Moiz

Aga Khan University Hospital Karachi Sindh Pakistan, Karachi, Pakistan

Background: Blood ordering is a norm prior to elective surgical procedures. This
preoperative request for blood components is usually based on unfavorable clinical
speculations, which may exhaust precious resources of the blood banks as it takes
time and manpower to cross-match every patient undergoing elective surgery. Sev-
eral studies conclude that most of the cross matched blood units are not transfused.
Our hospital is a tertiary care center. Four secondary hospitals, namely, Garden, Kar-
imabad, Kharadar and Hyderabad, are linked to our hospitals. The hospital blood
bank caters to transfusion needs of all in-patients at the main campus as well as the
secondary hospitals. While the transfusion practices at the main campus are con-
trolled by the hospital transfusion committee, we observed that CT ratio was very
high for the secondary hospitals. Thus, the hospital transfusion committee identified
the need for implementation of MSBOS at secondary hospitals.

Aims: The aim was to establish MSBOS for secondary hospitals to reduce CT ratio.

Methods: CT ratio for elective surgeries performed at the four secondary hospitals
was calculated from January 2013 to December 2014. Data was retrieved by using
ISD code version 9. Transfusion probability and Transfusion index for each elective
surgery was calculated in order to compute MSBOS. Data was entered in Microsoft
excel version 2010 and compared in tabulated form.

Results: Total of 3,570 elective surgeries were done at these four centers from 2013
to 2014. Most common surgery was elective C-section (n = 2,843) followed by
Dilatation €& Evacuation (n = 287), hysterectomy (n = 239), laparotomy (n = 128)
and C-section for placenta previa (n = 73). The C/T ratio for C-section was 20
(Garden), 13.4 (Hyderabad), 5.2 (Karimabad) €& 3.2 (Kharadar) at the four secondary
hospitals. Calculated transfusion index in the above mentioned four centers for
C-section was 0.05, 0.07, 0.2 and 0.4, respectively. The transfusion probability for
C-section in the four centers was 17.5%, 4.8%, 17.4% and 24.7% respectively. None
of the surgeries had a transfusion index of >0.5 and transfusion probability of >30%
except for C-section for placenta previa. As per calculated MSBOS, two units of
blood needed to be crossmatched prior to C-section for placenta previa. Rest of the
surgeries were allotted a ‘Group and screen’ provision.

MSBOS was implemented in April 2015. Following implementation, CT ratio was
again calculated in February 2016. The mean CT ratio for C-section, hysterectomy
and laparotomy was found to be 2.3 (Hyderabad), 2.0 (Kharadar), 2.6 (Garden) & 3.5
(karimabad).

Conclusion: Implementation of MSBOS showed a momentous impact in transfusion
practices of surgeons with considerable reduction in the C/T ratio. We recommend
regular audits in order to improve the quality of services and to ensure high
standards.
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5B-S35-01
COMPLEX RED CELL ANTIBODY CASE ANALYSIS
NM Thornton

IBGRL, Bristol, United Kingdom

Red cell antibody identification is an essential part of pretransfusion and antenatal
testing in the immunohaematology laboratory. The requirement to determine the
specificity of any antibodies present in a patient’s plasma is to enable informed deci-
sions to be made regarding the most suitable blood for transfusion and in pregnant
women, to assess the risk of HDFN. Invariably the most complex cases usually
involve a situation where finding compatible blood is difficult. The presence of mul-
tiple antibodies to ‘routine’ antigens (D, C, E, ¢, e, K, M, N, S, s, Fy*, Fy®, Jk?, Jk")
and/or the presence of an antibody to a high incidence antigen, represent examples
of this type of scenario. Antibody identification is a complex analytical process
made up of many different elements, which all add an important piece to the puzzle.
Serological techniques remain the essential tools required for resolving antibody
problems. However there are non-serological elements that are equally as important,
especially in the initial stages of an investigation. Information regarding the
patient’s clinical condition, transfusion and/or pregnancy history, age, sex, medica-
tion, ethnicity and previous laboratory results, all has the potential to provide clues
to the possible identity of an unknown antibody. Gathering this information can, in
some instances, avoid unnecessary testing and can also help to interpret serological
results. When analysing complex cases, routine serological techniques may not be
enough to reach a resolution. It is then necessary to turn to supplementary manual
serological techniques such as adsorption and elution, inhibition tests using soluble
recombinant blood group proteins and naturally found inhibitory substances and the
use of enzyme treated and chemically modified cells. In addition, molecular based
tests now play an important role in helping to resolve the most complex of cases.
Knowledge of blood groups and antibody characteristics is key to being able to
recognise clues and ensure that decisions in the antibody identification process are
made in a logical and informed way, because although there are many tools avail-
able for investigating complex red cell antibody cases, knowing when to employ
those tools is a key factor to ensuring complex cases are solved with minimal delay.

© 2016 The Author
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5B-$35-02
THE S ANTIGEN ENCODED BY GYPB*MIT IS A PARTIAL
ANTIGEN: FIRST REPORT OF ALLOANTI-S IN A PERSON WITH

S+MIT+ RBCS

C Lomas-Francis', M Louzon?, S Vege', S Harris’, J Hess?, ZG Hu', MB Pagano?,
G Teramura’, RW Velliquette', M Delaney’ and CM Westhoff"

"New York Blood Center, Long Island City, New York, United States of America
2University of Washington Medical Center, Seattle, Washington, United States of
America *Bloodworks NW, Seattle, Washington, United States of America

Background: An 81 year old White male presented with a history of anti-c, -E and
an anti-S. At the time of the initial antibody identification, the anti-S was suspected
to be autoantibody because the patient’s red blood cell (RBC) phenotype was S+s+.
On a subsequent admission, an unequivocal alloanti-S and RBCs confirmed to be
S+s+ prompted further serologic and molecular investigation.

Methods: Genomic DNA was extracted from peripheral blood leukocytes and ana-
lyzed by PreciseType HEA (Immucor), RBC-FluoGene vERYfy, (inno-train Diagnos-
tik), and GYPB sequencing of exons 1 to 6. Standard hemagglutination methods
were used for antigen typing and antibody testing. Multiple anti-S, licensed and
unlicensed, and in-house reagents were used to investigate the possibility that the
patient’s RBCs expressed a variant S antigen. Eluates were made using Gamma Elu-
Kit II.

Results: The patient’s RBCs were confirmed s+ and S+ (polyclonal anti-S: Immucor,
Ortho, unlicensed in-house; monoclonal: Bio-Rad), reacting to the same strength as
S+s+ controls. The anti-S in the patient’s plasma reacted with S+s- and S+s+ RBCs
by solid phase and in tubes by PEG IAT. The plasma did not react with S- RBCs or
with the autologous control. DNA testing by HEA PreciseType predicted a S- s+ phe-
notype; RBC-FluoGene VERYfy predicted S+st. Gene sequencing of GYPB exon 4
showed ¢.143T/C (p.48Met/Thr), consistent with GYPB*S/*s (GYPB*03/*04) but also
identified an additional change c.161G>A (p.54Arg/His) associated with a Mit+ phe-
notype. No other changes were found. The RBCs typed as Mit+ (2 examples of anti-
Mit), He-, Mi (a—), TSEN- and M+N+. The plasma did not react with two examples
of S+ Mit+ RBCs. An acid eluate prepared from Mit+ RBCs sensitized with the
patient’s anti-S was non-reactive by PEG IAT suggesting that the Mit+ RBCs express
S antigen compatible with the patient’s anti-S, although the plasma sample was
insufficient to perform control eluates.

Summary/Conclusion: Several glycophorin alleles encode for altered S (or s) anti-
gen expression and associated expression of low prevalence antigens; e.g., S antigen
expression is altered not only in the presence of Mit antigen but also if M¥ or TSEN
antigens are expressed. It is reported that some anti-S reagents do not react with
S+Mit+ RBCs; this is consistent with the theory that, in addition to Met48 amino
acid associated with S antigen expression, some anti-S also require Thr44 and/or the
GalNAc attached to this residue, Glu47, His53, and Arg54 for full expression. The
patient’s sample has nucleotide change c.161G>A encoding p.Arg54His and expres-
sion of the Mit antigen (prevalence of 0.1% in Western Europeans). This change is
primarily found on alleles encoding S, and only rarely on alleles encoding s antigen.
The ¢.161G>A change was associated with failure to detect the S antigen specific
¢.143T by HEA PreciseType, and along with the plasma antibody reactivity supports
Mit antigen expression from the S allele in here. This case is the first evidence that
the GYPB*Mit (GYPB*24) allele encodes a ‘partial S’ antigen with risk for production
of allo-anti-S.

5B-535-03

QUANTIFICATION OF AUTOANTIBODIES IN ELUATE OF
IMMUNOGLOBULIN G SENSITIZED RED CELLS IN
AUTOIMMUNE HEMOLYTIC ANEMIA

SS Das

W Gleneagles Hospitals, Kolkata, India

Background: A reactive direct antiglobulin test (DAT) with clinical and laboratory
evidences of in vivo hemolysis establish the diagnosis of autoimmune hemolytic
anemia (AIHA). Concentrated autoantibodies obtained by elution can be subjected to
total serological characterization including thermal amplitude, specificity and
autoantibody quantitation which help in proper diagnosis and management of the
patients.

Aims: The present study was performed to correlate the quantity of immunoglobu-
lin (Ig) G (IgG) autoantibodies in eluate with DAT reactivity and markers of in vivo
hemolysis in warm ATHA (WAIHA).

© 2016 The Author
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Methods: Antibody class, IgG subclass, DAT dilution and quantification study on
eluate was performed on 41 samples. Hemolysis in a patient was documented as per
the previous guidelines. Cold acid elution was performed on DAT positive red cells
and quantitation of IgG in eluates was done using ELISA. From the concentration of
IgG in eluates, number of Ig molecules eluted per RBC was calculated using Avo-
gadro’s number.

A calibration curve was generated using corrected OD values of known different
concentrations (dilutions) of standard. IgG antibody in eluate was quantified from
the calibration curve obtained with the known concentration values of standard. The
sensitivity of the assay was 7.8 ng/ml.

Statistical analysis: Pearson correlation between the amounts of IgG in eluates with
markers of hemolysis was calculated by multiple linear regression analysis and
calculating ‘7’ value for all the markers. A P < 0.05 was considered statistically
significant.

Results: We observed a significant correlation between concentration of IgG in elu-
ate and DAT strength (r = 0.49, P = 0.011), hemoglobin (Hb; r = —0.44, P = 0.03),
serum bilirubin (r=0.57, P =0.000) and serum lactate dehydrogenase (LDH)
(r=0.52, P = 0.03). The number of IgG molecules/RBC also correlated significantly
with the DAT strength (r = 0.63, P = 0.001) as well as DAT dilutions (r = 0.57,
P = 0.006). With DAT strength ranging from 1+ to 4+, the number of IgG molecules
eluted per RBC varied from 343 to 1,291 IgG/RBC.

Conclusions: Quantification of autoantibodies in eluate and measuring the number
of IgG molecules per red cell are sensitive methods for clinical and serological char-
acterization of AIHA. Such methods are more useful in the evaluation of DAT-nega-
tive AIHA or DAT positive patients without AIHA where suboptimal autoantibodies
on red cells affect the sensitivity of the conventional DAT methods. Immunohemato-
logical laboratories with no facilities of high sensitive methods such as flow cytome-
try may quantify autoantibodies in eluate that may help in labelling the severity of
AIHA and plan appropriate management.

5B-S35-04

INDIVIDUALS HARBORING THE P.GLN47ARG SUBSTITUTION
IN THE APQ1 GENE SHOW A WEAK COA EXPRESSION AND
SHOULD NOT BE CONSIDERED AS CARRYING A RARE CO
(A—) PHENOTYPE

V Thonier', A Willemetz', I Morenne', D Gien', G Alluin?, O Fontaine?, J Babinet'
and T Peyrard’

Institut National de la Transfusion Sanguine (INTS), Paris cedex 11, France 2EFS
Nord de France, Lille, France

Background: The Colton blood group system currently comprises three high-preva-
lence antigens, Co®, Co3 and Co4, and one polymorphic antigen Co®, carried by the
water channel aquaporin-1 coded by the AQPI gene. Co:-3 (Coy,yy) individuals do
not express any Colton antigens. The rare Co:-4 individuals were described to harbor
the p.GIn47Arg substitution, coded by the CO*01-04 allele at the homozygous state.
This mutation was previously claimed to abolish the expression of Co® and all Co:-4
people were shown to appear Co (a—b—) ‘Arnaud et al., Transfusion 2010’.

Aims: We report here the case of two donors previously typed as Co (a—b+), found
to be incompatible with a potent anti-Co® developed by a Co (a—b+) patient.
Methods: Standard haemagglutination techniques and molecular investigations
(BeadChips HEA v1.2 — BioArray Solutions/Immucor, APQI sequencing on genomic
DNA with an ‘in house’ technique) were performed.

Results: The serum of a pregnant woman was referred to our IRL in order to con-
firm an anti-Co”. Her medical history reported an anti-Jk”. Anti-Co® was confirmed
with a titer 32 in IAT-IgG-gel test. Autologous controls and DAT were negative.
Anti-Jk* was undetectable and allogeneic adsorptions ruled out other common
alloantibodies. The patient was Co (a—b+); this was confirmed by AQPI sequencing.
Surprisingly the RBCs of two rare Co (a—b+) sibling donors were unambiguously
found to be positive (1+°) by crossmatch. The presence of an antibody to a low-pre-
valence antigen was ruled out on two alloadsorbates. Both donors were genotyped
as CO*1/CO*2, suggesting a variant CO*I allele. AQPI sequencing was consistent
with a wild-type CO*2 allele and a rare CO*I allele with a ¢.140A>G heterozygous
change, known as CO*01-04. Adsorption/elution test of the proband’s serum on one
of the two ‘incompatible’ donors’ RBCs was performed. The eluate (checked not to
contain anti-Jk?) was positive with one Co:-4 sample (2+), positive (1+5) with the
other sibling’s RBCs, positive (3+) with one Co (a+b—) sample, and negative with 3
Co (a—b+) samples. Thirty donors from our cryobank known to carry a rare Co
(a—b+) phenotype were tested nonreactive with the proband’s serum.

Conclusions: We report here the first evidence that the CO*01-04 allele, encoding
the p.GIn47Arg substitution, does not fully abolish the expression of the Co® antigen
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as was previously assumed, but is responsible for its weakened expression. Only a
few individuals were described with this mutation, all of them being homozygous
and mistyped as Co (a—b—). The strength of the anti-Co® reagent used very likely
explains the Co® typing discrepancies. Of note, a weak expression of Co® could be
suspected by flow cytometry in K-562 p.Gln47Arg transfectants (Arnaud & al,
Transfusion 2010). It was also suggested that the full Co® antigen expression could
be dependent on the two close amino acids Ala45 and GIn47. If Gln47 is missing,
the expression of Co® could be dramatically weakened. Despite being seemingly
infrequent, we advise blood bankers involved in a rare blood program to screen all
their Co (a—) donors for the p.Gln47Arg substitution, either by molecular techniques
(CO*1/C0O*2 study with genotyping platforms or RFLP-PCR p.GIn47Arg analysis), or
by phenotyping with a sufficiently potent anti-Co® reagent.

5B-S35-05

A UK NEQAS PILOT EXERCISE DEMONSTRATES THE
IMPORTANCE OF INCLUDING AN ANTIBODY SCREEN WHEN
UNDERTAKING ABO TITRATION TO SUPPORT ABO
INCOMPATIBLE RENAL TRANSPLANTATION

CE Milkins, J White, A Mavurayi and M Rowley

UK NEQAS (BTLP), Watford, United Kingdom

Background: Eligibility for the ABO incompatible renal transplantation (ABOiRTx)
programme is partly determined by the initial titre of ABO antibodies in the recipi-
ent. Although there is no universally accepted cut-off, potential transplant recipients
with high ABO antibodies may be rejected. Patients receive immunosuppression, plus
sessions of plasma exchange or immunoadsorption to reduce their ABO antibody
levels to a point deemed safe for transplant; a titre of eight is used in many UK
centres.

The UK NEQAS (BTLP) ABO titration pilot scheme has been running since 2010. A
plasma sample distributed in December 2014 contained anti-D, which did not affect
the results because cde/cde red cells were provided for titration. However, it raised
awareness that in a clinical situation, a spuriously high result could be reported if
an antigen positive cell was selected for ABO titration in a patient with an unex-
pected red cell alloantibody.

Aim: To demonstrate that ABO titres can be affected by the presence of an unex-
pected alloantibody, and assess the potential impact on clinical decision making in
patients receiving ABOiRTx.

Method: A total of 97 laboratories participated in an exercise distributed in Decem-
ber 2015, 45 of which undertake titration to support ABOiRTx. Two ‘Patient’ samples
were prepared from a single pool of 800 ml of group B FFP. 50 ml of group AB IgG
anti-K plasma was added to one half (‘Patient 1°) but not the other (‘Patient’ 2). Par-
ticipants were provided with group A K+ red cells to titrate each ‘Patient’ sample
against, by direct agglutination at room temperature (DRT) and/or by indirect
antiglobulin test (IAT), reflecting their clinical practice. An accompanying question-
naire asked whether antibody screening (AS) is routinely undertaken on patient sam-
ples submitted for ABO titration in clinical testing.

Results: Results were submitted by 90/97 (92.8%) participants. There were minimal
levels of IgG anti-A present in this plasma pool, and the higher median IAT titres in
‘Patient” 1 were due to IgG anti-K (Table 1). Only 54 (60.7%) of 89 laboratories
responding to the question, stated that they routinely undertake AS on ABO titration
samples; of the 35 that do not, 13 titrate ABO antibodies to support ABOiRTx. All
13 reported an IAT titre of <8 for ‘Patient’ 2, and all but two reported an IAT titre of
>64 for ‘Patient 1’ (highest 256).

Conclusions: In a clinical situation, a falsely high anti-A IAT titre could have been
reported for Patient 1 in almost 40% of laboratories because those not undertaking
an AS would have been unaware of the need to select a K- cell. In 11 centres this

Range of median titre (different by technology)

Technique
Patient 1 (anti-K) Patient 2 (no anti-K)
DRT Oto2 1to2
IAT 6410128 05t03

Table 1. Median reported titres

would have resulted in renal transplant patients receiving additional unnecessary
antibody reduction procedures or potentially being ineligible for the ABOiRTx pro-
gramme. Any contaminating antibody, whether IgG or IgM, could affect the ABO
titration result and an antibody screen (and antibody identification where the screen
is positive) should be routinely undertaken before an appropriate cell is selected for
titration of ABO antibodies.

Transfusion Technologies

5B-S36-01

IN-VITRO QUALITY ASSESMENT OF THAWED WHOLE BLOOD
FP24 STORED FOR UP TO FIVE DAYS AT +4°C.

S Begue', M Colombat?, A Assal?, R Djoudi” and P Tiberghien'

'EFS Rhone Alpes Auvergne, La Plaine Saint Denis, France 2EFS Aquitaine
Limousin, Bordeaux, France

Background: In France, Frozen Plasma (FFP and FP24) is collected, prepared and
delivered by the Etablissement Francais du Sang (EFS). For this product, 6 h after
thawing is the maximum time limit for transfusion defined by the national regula-
tion. This regulatory constraint forbids the distribution centers to stock thawed
plasma at +4°C that would be readily available for massive transfusion protocols
and life-threatening bleeding. In order to change this regulation, EFS has initiated a
study to assess the quality of thawed plasma stored for up to 5 days at +4°C + 2°C.
Aims: To assess hemostatic factors and major quality markers in quarantine FP24
during 5 days after thawing and storage at +4°C £ 2°C in relation with regulatory
conformity requirements for thawed FFP in order to propose a time limit change for
transfusion.

Methods: 30 filtered whole blood plasma frozen within 24 h post-collection were
thawed at +37°C and stored for 5 days at +4°C £ 2°C. Mean frozen storage time
before thawing was 142 days. Of the 30 units, 10 were of group O and 20 of non-0.
Sampling occurred at 6, 24, 48, 72 and 120 h after thawing. Immediately after sam-
pling, samples were split and stored at —80°C prior to analysis. In-vitro biological
parameters are listed in Table 1

Results: Determined values are summarized in the Table 1.

Fibrinogen, Factor IX, XI, protein C, AT III, plasminogen, C1-inh, o2-antiplasmin,
C5a and Von Willebrand (Ag and activity) do not evolve by more than 5% than
their initial activity as determined at thawing.

Factor II, V, X, protein S, TAT and ADAMTS13 do not evolve by more than 10% of
their initial content. The most impaired factors during storage at 120 h are FVII
(—33%), FVIII (—32%), C3a (+23%) and protein S (—21%). However, despite this
decrease, mean FVIII activity at 24 h (0.72 Ul/ml) remain 1 in accordance with regu-
latory requirement (>0.7 Ul/ml) while reaching 0.62 Ul/ml at 120 h.

For these last markers, activities at the end of the 5 days storage are still within the
normal ranges. Thrombin generation test do not show signs of any impaired
hemostasis function.

Activity at x hours after thawing
Table 1 (% of initial activity or content)
ﬁ:ﬁ: sh 24h 48h 72h 120h “::“;:ghl“m

TQ (%) 101,1 99% 94% 89% 86% 82% Yes
TCA (ratio) 1,12 101% 104% 106% 106% 107% Yes
Fibrinogen (g/L) 248 98% 99% 98% 98% 99% No
Factor Il {Ul/ml) 1,07 95% 98% 95% 97% 92% Yes
Factor V (Ul/ml} 1,01 100% 95% 92% 92% 91% Yes
Factor Vil (Ul/ml) 1,15 95% 89% 77% 74% 67% Yes.
Factor YJlic(ul/ml) 0,91 93% 79% 71% 68% 68% Yes.
Factor IX {Ul/ml) 1,00 nd 94% 96% nd 97% No
Factor X (Ul/ml} 1,04 nd 96% 96% nd 93% Yes.
Factor XI {Ul/ml) 0,97 97% 94% 98% 98% 96% No
Proteins (% activity) 88,70 95% 94% 90% 88% 79% Yes
Protein C (% activity) 98,00 nd 100% 100% nd 59% No
ATIN (% activity) 98,93 nd 102% 102% nd 100%

Plasminogen (% activity) 91,07 nd 101% 101% nd 100%

Clinh (g/L) 022 nd 100% 100% nd 100% No
TAT Complex (ug/L) 3,26 nd 98% nd nd 94% Yes
a2 antiplasmin (%), 95 nd 99% 99% nd 8% No
€33 (ug/l) 202,72 nd 107% nd nd 123% Yes
€5a (ue/l) 9,50 nd 99% nd nd 103% No
VW Factor (Ag) (%) 90,13 nd 101% 99% nd 101% No
VW Factor (Ul/mi) 85,93 nd 100% 103% nd 100% No
ADAMTS 13 (% activity) 81,43 nd 103% 103% nd 109% Yes
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Summary/Conclusions: Balance between the observed factors is preserved through-
out the 5 days of storage after thawing. At 24 h and at 5 days, in-vitro parameters
are all within regulatory requirements with the exception of factor VIII that never-
theless remains at day 5 within the normal range. We believe that these results sup-
port prolonging storage of plasma after thawing up to 5 days and thus allowing
transfusion centers in France to significantly improve plasma availability for imme-
diate use in massively bleeding patients.

5B-S36-02

DO DONOR AND/OR PROCESSING-RELATED DIFFERENCES
IMPACT ON BLOOD PRODUCT QUALITY?

MM Dean', KM Rooks', FN Chong', HM Faddy?, JP Tung' and RL Flower'

! Australian Red Cross Blood Service, Kelvin Grove, Australia 2Universit‘y of QLD,
Brisbane, Australia

Background: During routine storage packed red blood cells (PRBC) undergo numer-
ous biochemical and biophysical changes collectively referred to as the ‘RBC storage
lesion’. Variability in red blood cell (RBC) characteristics and onset of the storage
lesion has been reported. We investigated changes in levels of potential biological
response modifies (BRMs) in PRBC relevant to storage, donor demographics and
parameters associated with processing of PRBC units.

Aims: To characterise potential biological response modifiers in PRBC units and
determine whether donor-and/or processing- related parameters could contributed to
variation in blood product quality.

Methods: PRBC units (n = 200) prepared in accordance with standard operating
procedures were stored at 2-6°C with sterile sampling of 10 ml at Day (D) 2, D14,
D28 and D42). Supernatant (SN) was prepared at each time point. Concentrations of
ICAM-1, VCAM-1, E-selectin, P-selectin, RANTES, sCD40L, Angiogenin, Eotaxin, IP-
10, IL-10, IL-8 and IL-9 were assessed in the PRBC-SNs using cytometric bead array
(CBA). For each unit the following information was assessed: blood group, donor
gender, donor age, donor BMI, blood collection volume (pre-separation), PRBC vol-
ume (final) and time of collection until processing. Multiple-regression analyses was
used to determine whether variation in concentration of BRMs in PRBC was associ-
ated with donor- and/or processing- related parameters (95% CI).

Results: PRBC storage had no impact on levels of ICAM-1, VCAM-1, E-selectin, P-
selectin, RANTES, sCD40L, IP-10, IL-1a or IL-8. Angiogenin, Eotaxin and IL-9 levels
significantly declined during routine storage. In terms of donor-related parameters
we found that age, BMI, nor blood group contributed to variation in levels of BRMs.
We found longer processing time was associated with significantly increased levels
of E-Selectin, IL-1a and IL-9. Collection volume and final PRBC unit volume were
associated with increased levels of ICAM-1, VCAM-1 and P-selectin, while final
PRBC volume was associated with increased levels of RANTES and Angiogenin. We
identified a subset of donors who had 10-100 fold higher levels of multiple BRMS.
Males were significantly overrepresented in this high BRM sub group, and these
units were predominantly from the top quartile in terms of final PRBC volume.
Summary/Conclusions: There was minimal change in the BRMs studied relevant to
storage duration of the PRBC units. However, significant variation in levels of BRMS
was identified with a clear sub population of ‘high BRM’ units identified. The most
notable parameters contributing to levels of biological mediators were processing
time, PRBC volume and donor gender. We hypothesise that high levels of BRMs may
contribute to immune modulation in transfusion recipients. Further investigation of
how donor gender and blood processing characteristics can contribute to variation
in blood product quality is warranted.

5B-S36-03

A PAIRED COMPARISON OF THAWED AND LIQUID PLASMA
S Huish', L Backholer?, L Green®, S Platton’, M Wiltshire?, H Doughty?, E Curnow?
and R Cardigan?

INHSBT, Cambridge, United Kingdom 2NHS Blood and Transplant, Cambridge,
United Kingdom *Barts Health NHS Trust, London, United Kingdom

Background and objectives: Early resuscitation of trauma patients with blood com-
ponents is becoming increasingly widespread in both civilian and military practice.
In order to make plasma readily available to treat major haemorrhage, internation-
ally some centres are using either pre-thawed plasma (TP) or ‘never frozen' liquid
plasma (LP). Despite the routine use of both, there is limited data comparing the
two. The haemostatic properties of LP were evaluated and compared to TP (stored at
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2-6°C for up to 7 days) in a paired study, with LP further assessed until day 28 of
storage.

Materials and methods: Two ABO matched plasma units were pooled and split to
produce one unit for LP and one unit for TP, this was repeated 17 times in total
(4 x group A, 5 x group O, 5 x group B and 3 x group AB). TP was analysed up
to 7 days of storage at 2-6°C and LP up to 28 days of storage at 2-6°C. Samples of
TP and LP were tested for APTT, PT, FII, FV, FVII, FVIla, FVIII, FXI, FXII, protein C,
protein S, fibrinogen, C1 inhibitor (C1INH), C1INH-FXIla complex, thrombin genera-
tion (using 1 & 5 pmol of tissue factor) and rotational thromboelastometry (ROTEM).
An additional 119 units of LP were collected and analysed for markers of contact
activation (S-2302 cleavage) and cellular content.

Results: LP and TP were compared, up to 7 days of storage, with results showing
APTT, FVII, FX], fibrinogen and protein C to be higher in TP compared to LP (but
by <5%). In addition, Lag time (1 & 5 pmol), ttPeak (5 pmol) and clot time were also
higher in TP compared to LP. There was no difference in the rate of change over
time (the interaction between type of plasma and time) for any parameter measured
up to 7 days storage.

LP was compared on day 7, 11 and 14 of storage to that at day 5. At day 7 we
found no difference for any factors measured, however at day 11 FII, FV, FVII, and
protein S (activity) were lower compared to day 5. A decrease in peak thrombin and
ETP (1 & 5 pmol) and an increase in lag time and time to peak (5 pmol) were
observed at day 11.

Analysis of 119 LP units showed 26/119 (22%) exhibited cold induced contact acti-
vation by day 28, with one as early as day 8, but most after day 14. All units met
current FFP specification in terms of residual cellular content.

Conclusions: Although we observed differences in the coagulation factor content of
TP and LP up to 7 days storage, the magnitude of this difference was small and
there did not appear to be a benefit of not freeze-thawing plasma in terms of coagu-
lation factor content. In LP there was a further reduction in some clotting factors
between day 7 and 14 and cold induced contact activation from day 14 in most
units. These factors need to be considered and balanced against availabilty to supply
and clinical need in determining a shelf life for these components.

5B-$36-04
VALIDATION OF A NOVEL DOUBLE DOSE BUFFY COAT
PLATELET POOLING SET IN COMBINATION WITH

PHOTOCHEMICAL TREATMENT
P Sandgren
Karolinska University Hospital, Stockholm, Sweden

Background: The INTERCEPT™ Blood System (Cerus Europe BV) uses a photochemi-
cal treatment (PCT) with amotosalen and UVA light to prevent pathogens and leuko-
cytes from replicating and functioning. A novel process allows for the production of
two pathogen-inactivated therapeutic platelet units from one double dose (DD) plate-
let concentrate (PC). Buffy coat (BC) platelets are generally obtained from pools of
up to six BC. A new I-Platelet Pooling Set (Kansuk) allows producing DD PLT from
pools of up to eight BC.

Aims: The objective of this study was to evaluate the preparation of DD platelets
from eight BC pools followed by the INTERCEPT treatment with Dual Storage Set to
obtain two inactivated PC. Functional, phenotypic and mitochondrial properties of
platelets stored for up to 7 days were analyzed.

Methods: Platelets were collected from 16 BC's individually stored overnight (mean
volume 42.5 + 2.2 ml, hematocrit 32.8 + 8.3% (QC data, n = 10). BC's were then
pooled together with 2 x 280 ml of SSP+ (Macopharma) and split in a double bag
set (DonoPack, LMB). One sub-pool was sterile docked (Terumo BCT) to an I-Platelet
Pooling set. This set includes an Octopus with nine tubing leads (not used in this
study), a 700 ml pooling bag, a PLX-5 leukodepletion filter (Asahi Kasei) and a tem-
porary platelet storage container. The other sub-pool was connected to a conven-
tional pooling set (Fenwal) also including a PLX-5 filter and served as control. Sub-
pools were submitted to soft spin in Macospin centrifuge (Macopharma) to obtain
two DD leukodepleted BC PC.

BC PC (Test and Control) were photochemically treated (150 M amotosalen, 3 J/
em? UVA) at day 1, transferred to a Compound Adsorption Device, stored 15 h
under agitation, split into two equal single dose units and stored for 7 days. Eight
replicates were produced (n = 8).

Functional, phenotypic and mitochondrial properties of platelets were analyzed
through storage.

Results: A repeated measures ANOVA ‘Post Hoc, Bonferroni’s adjustment’ was per-
formed to compare Test (Kansuk) and Control (Fenwal). No statistically differences
were observed between groups at any time point. All Test and Control Platelets were
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| INTERCEPT DD EC platelet units

Varisbles DAY 2 DAY § DAY 7
Elafelet yield (10° mmify 83 (1) 283 (14) 27T
MPV {fL) 9.3 (0.4 0.3 (1.5 9.4 (0.3
LDH (%) 49 (L4 43 (0.4) 4.8 (0.9
pHETC) 6,756 (0.110) 6.953 (0.160) | 6956 (0.107)
Bicarbonate (mmol/L) 58(LD 44 (L4 41(LD
Glurose (mmolL) 50(LY 008 15(L0)
Laciate (mmolL) 12820 15629 LER e RN
ATP (umol1011 plts) 7.02 (0.57) 7.09 (0.54) T.05 (0.44)
Mitochondzial 95.76 (1.68) 9260 (4.95) | 39.80 (5.74)
Potenfial (JC-1 / 84)
CDG2P (14) 22.50 (5.64) 3624 (6.91) | 3808 (743
CD42b (%) 99.14 (1.66) 95.76 (0.90) | 98.56 (0.66)
Pecam-1 (%4) 99.66 (0.12) 99.56(0.21) | 99.53 (0.17)
PAC-1 (%) pmstinmlsted 0.30 (0.18) 0.62 (0.38) 0.33 (0.12)
PAC] (V) ADP 4708374 | 3581(12.36) | 2504 (729
PAC (V) Collagen 3803 (4.74) | 28320377 | 2848750
FAC-1 (%) Thrombin, 29.44 (10.68) | 30.61(13.79) | 14.03 (3.55)
SCDMIL (pg/ml) 5529 (2739) 9469 (1510) | 9662 (1398)

Table 1. In vitro analysis of DD BC PLTs (n = 8) stored for 7 days in SSP+
with INTERCEPT treatment. Mean + standard deviation (SD).

in conformity with EDQM guidelines for platelet, residual WBC count and pH at the
end of shelf life. In vitro measurements are shown in Table 1 for the Test series only
(Test and Control being statistically similar at all time points). Platelet volume was
205 + 13 ml and platelet concentration 1,384 + 78 x 10°/1.

There was no indication of platelet lysis with lactate dehydrogenase activity (LDH)
levels below 5% on average. Swirling was maintained and mean platelet volume
(MPV) was stable. Glucose was consumed and lactate produced without pH decrease.
Mitochondrial Membrane Potential (JC-1) was preserved. There was no decline in
adenosine triphosphate (ATP) values.

Platelet activation (CD62P) was observed with storage in platelet containers. Never-
theless platelets retained their ability to respond to strong and weak agonists (PAC-
1). The expression of phenotypic markers CD42b and Pecam-1 remained stable. A
progressive accumulation of biological response modifier sCD40L was observed.
Summary/Conclusions: Photochemical pathogen inactivation with INTERCEPT
Blood System of Double Dose Buffy-Coat Platelet Concentrates produced with a
novel eight BC pooling set maintain adequate platelet in vitro quality over the 7-day
period of storage.

5B-S36-05

IN VITRO ASSESSMENT OF UNTREATED, UVC-TREATED AND
GAMMA-IRRADIATED PLASMA REDUCED PLATELET
CONCENTRATES PREPARED FROM POOLS OF 5 BUFFY COATS
UNDER ROUTINE CONDITIONS

V Brixner', A Seltsam”, S Dombos', I Weber', M Schmidt', F Tolksdorf’, P Pohler’,
U Gravemann® and T Tonn”

"German Red Cross Blood Donor Service Baden-Wiirttemberg-Hessen, Frankfurt,
Germany >German Red Cross Blood Service NSTOB, Springe, Germany >MacoPharma
International GmbH, Langen, Germany *German Red Cross Blood Donation Service
North/East, Dresden, Germany

Background: Pathogen inactivation technology may enhance microbial safety of
platelet transfusion by reducing bacterial and viral contamination. We established
the manufacturing of UVC-treated platelet concentrates (PCs) under routine
conditions.

Aims: The objective of this study was to evaluate potential in vitro effects of the
THERFLEX UV-Platelets treatment on platelets produced from pools of five buffy
coats (BCs) in comparison to untreated and gamma-irradiated platelets.

Methods: For this study, leukoreduced and plasma-reduced PCs were prepared from
five BCs using 280 ml of SSP+ additive solution (Macopharma). We established the
preparation of three different platelet products: PCs treated with the THERAFLEX
UV-Platelets system (Macopharma) within 6 h after PC preparation, untreated PCs
and gamma-irradiated (30 Gy) PCs. Platelet products were all stored for 7 days in
the storage bag of the THERAFLEX UV-Platelets kit.

To evaluate the quality of these three products, we analyzed 100 PCs for volume,
residual erythrocytes, residual leukocytes, platelet content, protein concentration and
sterility. For a smaller number of PCs, CD62P (P-selectin) surface expression, a mar-
ker of platelet activation was analyzed by flow cytometry with and without activa-
tion by thrombin-receptor activating peptide (TRAP) after production and at the end
of shelf life. In vitro parameters were compared by an unpaired Welch's t-test due to
different sample size. A P < 0.05 was considered statistically significant.

Results: UVC-treated PCs showed no significant differences compared to untreated
or gamma-irradiated PCs for residual leukocytes, residual erythrocytes, protein con-
centration and pH at the end of shelf life. The volume of the UVC-treated PCs was
significantly lower than the volume of the untreated or gamma-irradiated PCs due
to volume loss (5-12 ml) by the additional transfer into the illumination bag. Differ-
ences in CD62P expression between the PC groups varied during storage, depending
on the day of storage and the use of TRAP for activation. Tests for bacterial contam-
ination were negative for all tested PCs (Table 1).

Summary/Conclusions: This data indicates that the plasma-reduced, UVC-treated
PCs meet the quality standards for PCs products of the German Guidelines. Studies
in patients are necessary for the evaluation of safety, tolerance and efficacy of PCs
manufactured by the THERAFLEX-UV Platelets system.

Untreated PC | Welch's test THERAFLEX Welch's test Gamma-
comparing UVC-treated comparing irradiated PC
untreated and | PC Gamma
THERAFLEX irradiated and
UVC-treated THERAFLEX
PC UVC-freated

PC
Volume {ml) N=30 p=0.0007 N=47 p=0.01 N=23
362+ 11 352+ 12 360+ 12
Leukocytes per | N= 30 p=0.18 N=47 p=067 N=23
Unit (10%) 0.09+02 017031 0.14+0.19
Erythrocytes N=30 p=0.80 N=47 p=0.44 N=23
per Unit (107 092086 0806 0803
Platelet content | N=30 p=0.95 N=47 p=0.18 N=23
(10°) 3144038 3.06+043 32+042
Protein N=30 p=0.77 N=47 p=0.26 N=23
concentration 22613 22517 228412
(g
pH N=30 P=078 N=a7 p=0.15 N=23
74202 T4+01 74+01
Day 2 N=8. p=0.0027 N=26 p=045 N=12
%CD62P 215*66 316253 209+66
pasitive
Day 2 %CDE2P | N=38 p=0.0241 N=28 p=0.01 N=12
positive TRAP | 90.9+24 88515 89.7+1.0
Day & %CDE2P | N=8 p=0.70 N=28 p<0.0001 N=12
| positive 41.6% 101 431:74 316451
Day & %CDE2P | N=8 p=0.64 N=26 p< 0.0001 N=12
positive TRAP BT6+41 B69+22 BB3+16
Bacterial N=30 not tested N=26 not tested N=23
contamination 100% 100% negative 100% negative
(BacT/ALERT® | negative
3D)

Table 1: In vitro assessment of untreated, UVC-treated and gamma-irradiated PCs.
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5B-S36-06
INACTIVATION OF CHIKUNGUNYA VIRUS WITH

AMUSTALINE/GSH IN RED BLOOD CELLS

A Laughhunn', YJS Huang?, D Vanlandingham” and A Stassinopoulos®

Cerus Corporation, Microbiology Department, Concord, California, United States of
America 2Biosecurity Research Institute, Kansas State University, Manhattan,
Kansas, United States of America >Cerus Corporation, Global Scientific Affairs,
Concord, California, United States of America

Background: Chikungunya virus (CHIKV) is an RNA virus of the genus Alphavirus,
a group of arboviruses in the family Togaviridae. CHIKV has been detected in human
blood products from asymptomatic infected donors. Transfusion-associated transmis-
sion of CHIKV has become a significant health concern in endemic areas but a TTI
has not been demonstrated yet. The objective of this study was to evaluate the inac-
tivation of CHIKV with the INTERCEPT Blood System for RBC prepared in Optisol
(AS-5). The INTERCEPT Blood System for RBC uses the small molecule amustaline to
form covalent crosslinks within nucleic acids of leukocytes and contaminating
pathogens to prevent replication. The process includes addition of 0.2 mM amusta-
line and 20 mM glutathione (GSH) and an 18-24 h incubation at RT. Inactivation is
complete after 3 h, and the additional incubation ensures complete decomposition of
the active ingredient. A final centrifugation and exchange of the supernatant with
the additive solution SAG-M provides pathogen-reduced RBC for transfusion.
Methods: For each experiment, a single RBC unit was spiked with CHIKV to a final
concentration of ~10”° pfu/ml and treated with amustaline. The control sample was
removed prior to the addition of amustaline and serially diluted up to 10~7. The
appropriate dilutions were inoculated onto Vero76 cell monolayers to determine pre-
amustaline titer. Each unit was then dosed with amustaline and a test sample was
removed after 3 h to determine the levels of inactivation. Test samples were diluted
10~ through 107 and inoculated onto Vero76 cells. The plates were incubated for
5 days at 37°C, stained with crystal violet and the plaques enumerated. Log reduc-
tion was calculated as the difference between the mean titer in pre-amustaline sam-
ples and the mean titer in the 3 h post-amustaline samples.

Results: Robust inhibition of CHIKV infectivity was achieved (Table 1).

Conclusions: Chikungunya virus was inactivated to the limit of detection in RBC
after treatment with amustaline and GSH. Inactivation of >7.1 log or >7.1 log/ml of
chikungunya virus was achieved in the Vero76 cell infectivity model. The INTER-
CEPT Blood System for RBC is not approved for use.

Chikungunya virus Inactivation in Red Blood Cells

Log Titers (pfu/mL)

) Log Reduction

Replicate Control Test
per mL
=0 =3

1 T <0.5 >7.2

2 73 <0.5 >6.8

3 7 <0.5 >72

4 7.7 <0.5 »72
Mean +SD T6+02 <0.5+0.0 >71+02

Table 1.
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Transfusion Practitioner
Session: Managing blood use
appropriately

5B-S37-01

IDENTIFICATION OF FACTORS CAUSING THE EVIDENCE-
PRACTICE GAP IN TRANSFUSION PRACTICE AMONG NURSES
IN MEDICAL EMERGENCY UNIT AT A GENERAL HOSPITAL

J Svanholt Seeberg

Capital Region Blood Bank, Copenhagen, Denmark

Introduction: Implementation of new evidence in clinical practice is known to be a
challenge. In Copenhagen a gap between evidence-based transfusion medicine/trans-
fusion guidelines and bedside transfusion practice of allogeneic red blood cells was
documented prior to initiating patient blood management. It has previously been
shown that nurses in Copenhagen have a pivotal influence on the decision to trans-
fuse, and lack knowledge of guidelines/evidence. In spite of knowledge about trans-
fusion evidence and guidelines, doctors have a weaker impact on transfusion
decisions. At the medical emergency unit at a general acute 700 bed hospital in
Copenhagen, a high percentage of red blood cell transfusions were initiated at hae-
moglobin trigger above the upper guideline limits and two units was the standard
dose. Medical emergency unit is a 23-bed unit receiving acutely admitted adult
patients with a variety of medical conditions. We hypothesized that targeting the
evidence-practice gap by identifying the barriers among nurses could improve trans-
fusion practice. The aim of the study was to identify potential reasons for the evi-
dence-practice gaps among the clinical nursing staff of the medical emergency unit.
Materials and methods: Data were collected by questionnaires and semi-structured
focus group interviews to the nurses. Doctors were not involved. In the question-
naires, the nurses were asked about their knowledge of transfusion medicine includ-
ing guidelines, transfusion triggers and the effect of transfusion red blood cells. The
questionnaires were followed up by focus group interviews in order to collect more
detailed data among nurses on consensus, attitudes/beliefs of the value of evidence-
based medicine, and whether their decision to transfuse are based on evidence,
guidelines or other factors. Data was fed back to the head nurse, the nursing unit
manager and the clinical head nurse, and they were involved in planning educa-
tional intervention in nurses with data feedback and demonstrating of the evidence-
knowledge-performance gap.

Results: Questionnaires demonstrated that 91% knew the hospital guidelines, but
only 35% reported consensus in the nursing team about when to transfuse a patient
relative to guidelines. The focus group interviews showed that the nurses had little
knowledge of the principle of evidence-based transfusion medicine and its important
role in defining transfusion triggers and guidelines and nurses generally preferred
using other factors than guideline triggers to decide when to transfuse. Focus groups
also indicated the lack of consensus on transfusion trigger among nurses.
Conclusion: Targeting the evidence-practice gap by identifying the barriers among
nurses’ with questionnaires and semi-structured focus group interviews demonstrated
factors, which were important causes of the evidence-practice gap.

5B-S37-02

DIFFERENT STRATEGIES USED TO IMPLEMENT
PREOPERATIVE ANAEMIA ASSESSMENT IN AUSTRALIA
LJ Bielby', L Campbell?, M Burgess’, F Nasra* and C Hogan®

'Blood Matters, West Melbourne, Australia *Sir Charles Gairdner Hospital,
Nedlands, Western Australia, Australia >The Canberra Hospital, Canberra,
Australian Capital Territory,, Australia *Austin Health, Heidelberg, Victoria,
Australia °Australian Red Cross Blood Service, Melbourne, Australia

Background: Undiagnosed anaemia is common in the surgical setting and is inde-
pendently associated with increased perioperative morbidity and mortality. If uncor-
rected, there is an increased likelihood of blood transfusion, which is independently
associated with increased morbidity, mortality and hospital length of stay (Thomson
A, 2009).

The Australian National patient blood management (PBM) guidelines ‘Module 2:
Perioperative’ contains recommendations/practice points related to assessment and
management of reversible anaemia, and optimisation of iron stores prior to surgery
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where significant blood loss is anticipated. This includes a template to guide practice
which can be modified for local use.

Key steps to implementing a preoperative anaemia assessment pathway include:

® communication

identifying of roles and responsibilities

timely assessment with appropriate screening

management options considering urgency of surgery — types of investigations/
treatments

Across Australia many different strategies have been implemented. Three examples
are described.

A hospital funded service, with a dedicated PBM Clinical Nurse Consultant (CNC):
The PBM CNC ensures that patients undergo PBM assessment, treatment and post
treatment evaluation according to National guidelines prior to surgery. A 6 month
audit of this model showed in the first 2 years of the program that 99% and 100%
(n = 208 and 196) of all primary elective joint replacement patients were screened
for anaemia preoperatively with over 30% requiring treatment. The success of this
program is due to collaboration between, and across many departments, with the
overall responsibility of preoperative anaemia management resting with the PBM
CNC.

Hospitals (2) without a dedicated PBM Nurse:

The assessment of patients ‘fit for surgery’ status is conducted in this hospital, at the
preadmission clinic (PAC). This often results in a small window of opportunity to
identify and manage IDA preoperatively. Patients have often been on the elective
surgery waitlist for months prior to PAC assessment. This model focuses on engag-
ing general practitioners (GPs); supporting their skills and knowledge in the context
of screening and management of IDA in the primary care setting. A dedicated GP
IDA symposium was held to support this model, and has highlighted GPs’ willing-
ness, and improved confidence in managing IDA in the primary care.

Another hospital modified existing workflows for elective surgery patients to iden-
tify patients with IDA. Here the focus is on patients undergoing major elective pro-
cedures, such as cardiac, joint replacement, or colorectal surgery. Patients are
reviewed in anaesthetic PAC and screened for anaemia, triaged and then treated
according to surgical urgency. Anaemia has been identified in 14% of patients, with
21% of these anaemic patients with IDA. The success to implementation and sustain-
ability has been due to collaboration between and across departments, and inclusion
in existing workflows.

Conclusions: The strategies used to implement preoperative anaemia assessment
should take into consideration the local level of engagement from executive and
clinicians. Consider if the process could be moulded into an existing service, or is
there an option for additional funding? Evaluation is important, and with that the
consideration of how the strategy could be made sustainable.

5B-S37-03
BLOOD USE IN MAJOR HAEMORRHAGE
S Allard and On behalf of the BCSH Guideline Writing Group

Consultant Haematologist, Barts Health NHS Trust & NHS Blood and Transplant,
London, United Kingdom

Management of major haemorrhage in any setting requires a multidisciplinary
approach. While there are arbitrary definitions of massive blood loss, e.g., loss of
one blood volume within a 24-h period, 50% blood volume loss within 3 h, loss of
150 ml/min, these may be difficult to apply in the acute situation. Physiological
parameters may be used in the definition of major haemorrhage such as bleeding
which leads to a heart rate >110 beats/min and/or systolic blood pressure <90 mm
Hg. However such triggers may not be appropriate in the post-partum setting. Early
recognition of significant blood loss is essential to allow prompt action and locally
agreed triggers are needed as part of major haemorrhage protocols.

The provision of emergency blood requires the use of specifically designed protocols
with robust and clearly understood communication channels between clinical staff
and the blood transfusion laboratory. Blood components should be released
promptly and without delay. The Hospital Transfusion Committee (HTC) has a pivotal
role in overseeing protocol development and effective implementation with oversight
of key activities including training and audit.

Following trigger of the major haemorrhage protocol, there must be a clear mecha-
nism for contacting all relevant team members and a designated Team Leader should
then co-ordinate further management. The Team Leader should nominate a specific
clinical team member to co-ordinate communication with Transfusion Laboratory
staff and support services for the duration of the incident.

The optimum target haemoglobin concentration (Hb) in the management of bleeding
is not established. Red cell transfusion is usually required when 30-40% of blood
volume is lost (1,500 ml in a 70-kg male) and more than 40% blood volume loss

(1,500-2,000 ml) is life threatening and requires immediate transfusion. Hospitals
must have a strategy to ensure that red cells are readily available for life-threatening
bleeding. Patients should have correctly labeled samples taken before administration
of emergency Group O blood with a switch to group specific blood as soon as
possible.

FFP should be given in the initial resuscitation process in at least a 1:2 unit ratio
with red cells: in traumatic bleeding, plasma: red blood cells transfusion is often
given initially in a 1:1 ratio. Further transfusion administration should be guided by
results of conventional laboratory-based (PT, APTT, fibrinogen) or near-patient tests
(e.g. TEG/ROTEM), if part of a clinical trial, to evaluate their utility. Fibrinogen
replacement should be given if fibrinogen levels are <1.5 g/l. Platelet transfusion
should be given when the platelet count falls below 50 x 10°/l. Many hospitals do
not keep a stock of platelets and therefore platelets need to be ordered from the
Blood Transfusion Centre early (e.g. when the platelet count has fallen below
100 x 10%/1).

Whilst massive blood loss is less common in children specific protocols should be
considered to guide management including appropriate transfusion volumes based
on weight in very young children.

Audit of the management of traumatic major haemorrhage is essential to assess
adverse events, timeliness of blood component support, patient outcome and compo-
nent wastage
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5C-S38-01

ZIKA VIRUS AND BLOOD TRANSFUSION, EXPERIENCES FROM
FRENCH POLYNESIA

D Musso', J Broult* and M Aubry’

"Institut Louis Malardé, Papeete Tahiti, French Polynesia *Blood Bank Center,
Papeete Tahiti, French Polynesia

Background: French Polynesia is a high endemic area for arboviruses with recur-
rent outbreaks of dengue virus (DENV), and recent outbreaks of Zika virus (ZIKV) in
2013-2014 and chikungunya virus (CHIKV) in 2014-2015 in a context of co-circula-
tion with DENV and probable circulation of Ross River virus (RRV). The epidemio-
logical context is similar in several American Countries with possible co-circulation
of ZIKV with DENV, CHIK, Yellow fever, Mayaro fever, Oropouche fever ... Transfu-
sion transmitted arboviruses has been reported for West Nile virus, DENV and
recently RRV.

Aims: We hypothesized that ZIKV can be transmitted by blood transfusion. In order
to prevent this transmission, we implemented preventive measures during the ZIKV
French Polynesian outbreak.

Methods: Implemented measures were: pre-donation information, deferral of blood
donors with clinical symptoms of ZIKV infection, implementation of an in-house
Nucleic Acid Testing (NAT) for screening of blood donations, quarantine of blood
components, pathogen inactivation (PI) of aphaeresis platelets, importation of plas-
mas, and donor self-reporting of ZIKV symptoms post-donation. We also investi-
gated the efficacy of amotosalen combined with UVA light to inactivate ZIKV in
fresh frozen plasma.

Results: During the outbreak, 42 of the 1,505 (2.8%) asymptomatic blood donors
were found positive using the in house ZIKV-specific reverse transcription PCR (viral
loads ranged from 2.5 x 10° to 8.1 x 10° copies/ml). Some donors developed ZIKV
symptoms up to day 10 post-donation. Moreover, we confirmed the efficacy of amo-
tosalen combined with UVA light to inactivate ZIKV in fresh frozen plasma
(>6.57 log,o reduction).

Summary/Conclusions: In French Polynesia, prevention of ZIKV transmission by
blood transfusion was challenging for several reasons: most of the infections were
asymptomatic; donors deferral and post-donation information reporting were lim-
ited; the whole population was at risk of infection because ZIKV spread in all French
Polynesian islands; there was no commercially available licensed NAT assay for
ZIKV; ZIKV was co-circulating with DENV and we had to test for both pathogens
(multiplex assay was not available); PI is currently only available for plasma and
platelets but not for red blood cells; it was not possible to supply French Polynesia
(remote area in the South Pacific) with fresh blood imported from non-endemic
areas. The context is the same in other endemic areas for ZIKV in the Americas (re-
motes areas of Latin America and Caribbeans).

As ZIKV usually co-circulates with other arboviruses, there is an urgent need to
develop multiplex assay that can detect the main co-circulating arboviruses (DENV,
CHIKV, and ZIKV) and to develop PI system that can inactivate these pathogens in
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whole blood and red cells. Countries with limited capacities should focus on safety
procedure for transfusion of at-risk recipients (pregnant women and intra-uterine
transfusions).

The prevention measures that were implemented in French Polynesia are now rec-
ommended by the Food and Drug Administration and the World Health Organiza-
tion. The potential for ZIKV transmission by blood transfusion in French Polynesia
was recently confirmed in Brazil with two possible cases of transfusion-transmitted
ZIKV infections.

5C-S38-02

ZIKA VIRUS OUTBREAK IN THE AMERICAS: DEVELOPMENT
OF TOOLS TO ASSIST RESPONSES

m, C Chancey, RCG Fares, A Grinev and E Volkova

FDA, Silver Spring, Maryland, United States of America

Background: Zika virus (ZIKV) is a Flavivirus transmitted to humans mainly by
Aedes aegypti mosquitoes, first isolated from a rhesus monkey in the Zika Forest,
Uganda, in 1947 and from a human sample in 1968 in Nigeria. Epidemiological
studies suggest that the virus circulated in humans between 1951 and 1981 in Africa
and Asia. The first ZIKV outbreak outside Africa/Asia occurred on Yap Island,
Micronesia in 2007. ZIKV was next reported in French Polynesia in October 2013/
February 2014, followed by an extensive outbreak that started in Brazil in 2015, and
spread through the Caribbean and the Americas.

About 80% of human infections are asymptomatic, and symptomatic infections
include low-grade fever, arthralgia/myalgia, headache, non-purulent conjunctivitis,
rash, and asthenia. ZIKV infection has been associated with severe neurological
manifestations such as Guillain-Barré syndrome and with congenital abnormalities
including microcephaly in the regions most affected by the ZIKV epidemic in French
Polynesia and the Americas.

There are no vaccines or specific treatments for ZIKV infection. There were two
probable transfusion-transmitted ZIKV infections in Brazil, and because 80% of
infections are asymptomatic, transmission via this route is very likely during epi-
demics in the absence of blood screening assays. Viremic blood donations were
reported at about 3% during the French Polynesia outbreak. Although the outcome
of transfusion-transmitted ZIKV is unknown, neurological manifestations and con-
genital anomalies are potential undesirable outcomes that need to be prevented. Lab-
oratory diagnosis of ZIKV is made by serology, viral isolation and nucleic acid
testing (NAT), the latter being considered the most sensitive viral detection method.
There are various NAT assay protocols including one FDA-cleared NAT for diagnos-
tic use in clinical samples, but there are no FDA-approved ZIKV blood screening
assays. The lack of a reference reagent for ZIKV-RNA is a barrier to evaluation of
existing NAT assays and development of novel ZIKV assays. Our aim was to produce
ZIKV-RNA Reference Reagents for use in the development and validation of ZIKV-
NAT assays.

Methods: The ZIKV-RNA reference reagents were prepared using cell-culture-grown
virus stock from two strains (PRVABC59, Puerto Rico-2015, GenBank #KU501215,
from CDC; and FSS13025, Cambodia-2010, GenBank #JN860885, from UTMB.),
heat-inactivated and diluted in human plasma. Heat-inactivation was confirmed by
back-titration and the material was further characterized by six well-established lab-
oratories according to a recommended plan as follows: participants were asked to
test the RNA from reagents using their NAT assay(s) in serial dilution to determine
the end-point, followed by testing of half-log dilutions around that end-point to
confirm titer. Estimated NAT-detectable units/ml was calculated using Probit analy-
sis after adjustment for the volume of reagent used for testing.

Results: The ZIKV Reference Reagent had an estimated overall mean of 4.4 log;o
detectable units/ml, ranging from 4.2 log;, to 4.5 log;, units, for PRVABC59 and
4.8 log,, detectable units/ml, ranging from 4.7 log,, to 5.0 log,, units, for
FSS13025.

Summary: The Center for Biologics for Evaluation and Research/FDA ZIKV RNA
Reference Reagent for NAT was established with a concentration of 4.4 log,, NAT
detectable units/ml for PRVABC59 and of 4.8 log,, NAT detectable units/ml for
FSS13025.
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5C-$38-03

LESSON LEARNED FROM THE 2015 DENGUE OUTBREAK IN
TAIWAN

MH Lin, JW Chen and CC Yeh

Taiwan Blood Service Fundation, Taipei, Taiwan

Background: Most (53-87%) dengue infections are asymptomatic or mildly symp-
tomatic (Mohammed H, et al., Transfusion, 2008). In 2015, a total of 42,513 dengue
cases were found in southern Taiwan, indicating an incidence of 910/100,000 in
population. To uncover the potential transmission of dengue virus through blood
transfusion, blood donations were tested for dengue virus (DENV) RNA and NS1.
Aims: This study was conducted to assess the threat that dengue imposed on blood
safety during the 2015 endemic.

Methods: The frozen stored donor samples were selected from the two epidemic
locations (Tainan and Kaohsiung) during the 2015 epidemic. The serum samples
(n = 6,515) were subjected to reverse transcription (RT) PCR (LightMix Modular Den-
gue Virus, TIB MOLBIOL) and NS1 antigen (PLATELIATM DENGUE NS1 AG Assay,
Biorad) detection. Samples with repeat reactive (RR) result were interpreted as
positive.

Results: Of the 6,515 donor samples, 16 were detected as dengue RNA positive and
2 were NS1 Ag positive, as showed in Table. Of the DENV viremic donors, NS1 Ag
assay detected 1 out of 16 DENV RNA positive cases.

Conclusion: (i) Our data show a low sensitivity of dengue NS1 Ag assay in detect-
ing DENV viremia in asymptomatic blood donors. (ii) During the 2015 endemic peak,
characterized by an incidence of 9.1/1,000 in population, donor viremia were
detected to be 2.4/1000 (16/6,515). Recent study in Brazil (Sabino et al., J Infect Dis,
2015) indicated approximately one third of the DENV RNA positive units resulted in
transfusion transmitted (TT) infection. This suggest that one TT case per thousand
may occur during the epidemic. (iii) Dengue surveillance data for the outbreak in
the past provide an essential information about the potential treat and severity of
the future endemic. Blood collector may rely on a real-time comprehensive surveil-
lance program to trigger endemic preparedness plan, which may include blood col-
lection from non-endemic areas and laboratory screening of blood donors for
dengue viremia.

NS1

antigen

DENV RNA

Positive

Negative

Positive 1 1

Negative 15 6498

Table 1. Detection of DENV RNA and NS1 in donors during endemic

5C-S38-04

DENGUEPLEX ASSAY: THE DEVELOPMENT OF A NEW
PROTEIN-BEAD ARRAY FOR DENGUE

RCG Fares', A Teixeira-Carvalho? EG Kroon®, SL Stramer* and M Rios’

'EDA, Silver Spring, Maryland, United States of America *Fundacdo Oswaldo Cruz,
Centro de Pesquisa Rene Rachou, Belo Horizonte, Brazil 3Universidade Federal de
Minas Gerais, Belo Horizonte, Brazil *American Red Cross, Gaithersburg, Maryland,
United States of America

Background: Dengue disease is caused by any of four dengue virus serotypes
(DENV-1 to -4) and is transmitted by Aedes mosquitoes. DENV infection may be
asymptomatic or lead to symptoms ranging from flu-like illness (dengue fever, DF),
to a life-threatening condition (severe dengue, SD), which may be fatal in the
absence of early supportive therapy. Transfusion-transmitted DENV (TT-DENV) has
been reported in dengue endemic regions including the U.S. territory of Puerto Rico.
Laboratory diagnosis of dengue is made by serology, viral isolation and nucleic acid
testing; however, there are no FDA-approved ZIKV blood screening assays and cur-
rent antibody assays take days to be completed, sometimes jeopardizing patient care.
Aims: This project aims to develop a rapid and specific test for early antibody
detection of the four DENV serotypes. The development of the proposed assay is
expected to: (a) obviate the limitations imposed by cell culture and conventional
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serology; (b) have capability for detection of concurrent infections by multiple sero-
types in a single testing sample reducing volume required of either serum or plasma;
(c) be used for routine diagnosis, prognosis and therapeutic monitoring of DENV
patients.

Methods: The test is based on an antigen-coupled bead array (DenguePlex) for the
identification of antibodies to DENV in human plasma and serum. Essentially,
7.5 mm color-coded polystyrene beads (Becton-Dickinson, BD) and 4 mm Ni-coated
polystyrene beads (Kisker Biotech) were coupled to E. coli-derived His-Tag DENV
recombinant E-proteins from UFMG, Prospec and Fitzgerald Industries. The 7.5 mm
beads coupled to Fitzgerald E-proteins were selected after evaluation under different
conditions.

Results: Envelope proteins from the four dengue serotypes were successful coupled
to beads of different sizes. The prototype assay was first standardized for DENV-1
and -4 based on sample availability. Mean Fluorescence Intensity data were acquired
in a BD FacsCanto-II instrument, and analyzed using FlowJo software. Assay sensi-
tivity was 87%, and comparison of serum and plasma samples from the same collec-
tion showed 100% correlation of results. Thus, we have successfully developed the
DenguePlex assay for DENV-1 and -4, and demonstrated assay feasibility by testing
84 archival specimens, including 74 known DENV-positive and 10 DENV-negative
for antibodies and RNA. We are now testing DENV-2 and -3 known positive sam-
ples, which will be followed by the use of DenguePlex for serotype identification in
a multiplex format; optimization of overall sensitivity; determination of analytical
sensitivity, specificity, likelihood ratio, and cross-reactivity with other flaviviruses
including JEV, SLE, WNV and ZIKV.

Conclusion: We have successfully developed and optimized the prototype Dengue-
Plex assay for all serotypes envelope proteins and standardized a preliminary test
for evaluation of the assay using serum and plasma samples. This assay may be
helpful for diagnosis and confirmation of dengue infection in transfusion settings.

5C-S38-05
ROSS RIVER VIRUS IN ‘AT-RISK’ AUSTRALIAN BLOOD

DONORS: IMPLICATIONS FOR BLOOD SUPPLY SAFETY

H Faddy', T Tran', E Hewlett', CR Seed’, V Hoad', HT Chan', R Harley', A Keller',
RA Hall*, N Prow’, H Bielefeldt-Ohmann® and RLP Flower'

! Australian Red Cross Blood Service, Brisbane, Australia >The University of
Queensland, Brisbane, Australia >Queensland Institute of Medical Research, Brisbane,
Australia

Background: Emerging transfusion-transmissible pathogens, including arboviruses
such as West Nile and dengue viruses, are a threat to transfusion safety. The most
prevalent arbovirus in humans in Australia is Ross River virus (RRV); however,
prevalence varies substantially around the country. Outbreaks of RRV have also
occurred across The Pacific region, in the Solomon Islands, Papua New Guinea, and
Fiji. This virus can cause debilitating, rheumatic symptoms in humans. Viraemia
prior to symptoms presentation can occur, so transmission through blood transfusion
is possible. Until recently, the risk of transfusion-transmission was theoretical; with
risk during the peak of an outbreak estimated from population data as one in 4,917
(range 1 in 1,730 to 1 in 12,269). However, in 2015 a probable case of transfusion-
transmitted RRV was reported and subsequent modelling estimated a yearly risk of
8-11 potentially RRV viraemic fresh blood components. In order to help maintain
blood safety in Australia, individuals diagnosed with RRV are ineligible to donate
blood for 2 weeks after symptom recovery. This is followed by a 12 month period
when only plasma for fractionation can be utilised. An additional safety precaution
is the quarantine or recall of a blood component for donors reporting any illness
within 7 days of donation.

Aims: To measure the rate of RRV RNA carriage among donors in regions of Aus-
tralia ‘at-risk’ for RRV transmission during peak seasons.

Methods: Plasma samples were collected from blood donors (n = 7,500) residing in
areas considered ‘at-risk’ for RRV transmission during the peak season (based on his-
torical notifications). Viral RNA was extracted from individual samples and RT-PCR
performed in duplicate using in-house primers and probes targeting NS3. MS2 phage
was used as an extraction and amplification control for each sample, and RRV strain
T48 RNA as a positive control for each RT-PCR plate. A corrected estimate for the
assay limit of detection, based on a dilution series of synthetic oligonucleotides con-
taining the target RRV sequence (T48 strain), was used.

Results: The ‘highest-risk’ regions for RRV transmission were not areas where blood
donor centres were located. The limit of detection of our in-house RT-PCR was esti-
mated to between 8 and 12 copies per reaction. None of the 7,500 samples were pos-
itive for RRV RNA, resulting in a zero risk estimate with a one-sided 95%
confidence interval (95% CI: 0-1 in 2,019).

Summary/Conclusions: We did not detect RRV RNA among 7,500 donations col-
lected from blood donors residing in regions ‘at-risk’ for RRV transmission during
peak periods of transmission. Our results suggest the yearly risk of collecting a RRV
infected donation in Australia was low, and at the lower range of previous risk mod-
elling. This was expected due to the observation that the majority of donor centres
were not in areas known to be at the highest risk for RRV transmission, the stringent
donation restrictions utilized in Australia, and the fact these previous models were
based on notification data. We therefore believe the risk of RRV transfusion-trans-
mission in Australia is adequately managed through existing donation restrictions
and recall policies.
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5C-S39-01
NON-ANTIBODY MEDIATED TRALI — CURRENT

UNDERSTANDING
APJ Vlaar
Academic Medical Center, Amsterdam, The Netherlands

Transfusion related acute lung injury (TRALI) is suggested to follow a ‘two hit’
mechanism. The ‘first hit' is the underlying condition of the patient (e.g. sepsis)
resulting in priming of neutrophils and/or endothelium. The ‘second hit’ is any
transfusion resulting in activation of the primed neutrophils and/or endothelium.
The transfusion factors can be divided in antibody mediated and non-antibody
mediated TRALL Antibody mediated TRALI is caused by passive infusion of donor
antibodies reacting with the cognate antigen of the recipient. Non-antibody medi-
ated TRALI is thought to be caused by the transfusion of stored cellular blood prod-
ucts. Although the mechanisms involved in antibody mediated have been well
outlined and confirmed in pre-clinical and clinical studies this is not the case for
non-antibody mediated TRALI. Pre-clinical studies show a strong association
between storage time of cellular blood products and the onset of lung injury. How-
ever, recent clinical studies show contradictory results. In this presentation the latest
insights on the pathogenesis of non-antibody mediated TRALI will be discussed as
well as the areas future research should be focused on.

5C-539-02

INTERACTION OF NEUTROPHILS ANTIBODIES WITH
ENDOTHELIAL CELLS IN TRALI

B Bayat

Clinical Immunology and Transfusion Medicine Justus-Liebig University Giessen,
Giessen, Germany

Transfusion related acute lung injury (TRALI) is severe pulmonary reaction induced
by transfusion. This reaction is characterized by pulmonary edema, breathing dis-
tress and consequently hypoxia temporally associated with transfusion. In immune
TRALI alloantibodies reactive with recipient’s neutrophils are mainly considered as
responsible antibodies that activate neutrophils and involve in TRALI reaction. These
antibodies targeting either human leukocytes antigen (HLAs) class I or II or human
neutrophils antigens (HNAs). Antibodies interaction with cognate antigens is
believed to induce neutrophils activation and sequestration that consequently leads
to endothelial damage and lung injury. Analyzing the effects of these antibodies on
neutrophils depleted animals, however has doubted efficiency of this dogma that
consider neutrophils as a sole inducer of lung injury during TRALL For antigens
which are not exclusively expressed on neutrophils or leukocytes (such as anti-
HNA-3 and HLA-class I and class II), the ‘neutrophils only’ theory has overlooked
the effects of antibodies binding on other antigen positive cells. However our knowl-
edge about participation of direct antibody binding on endothelial in mechanism of
TRALI is still limited.

Previous studies have documented that anti-HNA-3a are implicated in sever and
fatal TRALL Anti-HNA-3 epitope resides on choline transporter like protein (CTL)
two with broad expression patterns on different cells including neutrophils and
endothelial cells.

Recent in vitro as well as in vivo research of our laboratory has identified the bind-
ing of anti-HNA-3a to CTL2 protein on endothelial cells, as initiator of lung injury
in anti-HNA-3a mediated TRALL Binding of anti-HNA-3a antibodies to endothelial
cells triggers production of endothelial reactive oxygen species (ROS) and damage
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therefore endothelial junctions that consequently leads to endothelial dysfunction.
Although in vivo neutrophils depletion alleviated severity of lung injury however
failed to protect animals from anti-HNA-3a induced TRALL

This presentation will summarized findings on effects of antibody binding on
endothelial cells and highlight the contribution of endothelial reactive antibodies in
mechanism of immune TRALL

5C-S39-03

SEVERE ADVERSE TRANSFUSION-RELATED REACTIONS
REPORTED TO THE NATIONAL HEALTHCARE SAFETY
NETWORK HEMOVIGILANCE MODULE, UNITED STATES, 2013
TO 2015

SV Basavaraju, KA Haass, MRP Sapiano and MJ Kuehnert

Centers for Disease Control and Prevention, Atlanta, Georgia, United States of
America

Background: Transfusion-related reactions are estimated to occur in 1-2% of all
transfusions and are often preventable. The National Healthcare Safety Network
(NHSN) Hemovigilance Module (HM) is a U.S. national surveillance system that
tracks transfusion-related adverse reactions. In 2010, U.S. healthcare facilities began
voluntary enrollment in the system. Facilities monitor transfusion recipients and
report the occurrence of 12 transfusion-related adverse reactions as defined by the
HM case definition criteria. We present a summary of transfusion-related adverse
reactions reported to NHSN from 2013 to 2015.

Aim: The purpose of this study was to determine overall and reaction-specific rates
of 12 adverse transfusion reactions, including serious reactions, occurring among
transfusion recipients as reported by participating healthcare facilities to the HM
during 2013-2015.

Methods: Participating facilities report the total number of blood components trans-
fused monthly and transfusion-related adverse reactions. These analyses include all
reports from participating facilities between January 1, 2013 and December 31,
2015. Frequencies of transfusion-related adverse reactions associated with red blood
cells (RBC), platelets (PLT), plasma, or cryoprecipitate that met definite, probable, or
possible case definition criteria were calculated. These reactions were classified by
severity (categorized as severe, life threatening, and fatal), and imputability (i.e.,
likelihood that the transfusion caused the reaction). Rates were calculated for each
of 12 reaction types occurring per 100,000 total transfused units, and further strati-
fied by component type (RBC, PLT, plasma, and cryoprecipitate).

Results: A total of 165 facilities were included and reported 3,849,955 transfused
components during the study period. These included 2,171,816 RBC, 693,331 PLT,
636,206 plasma, and 348,602 cryoprecipitate units. A total of 8,911 reactions meet-
ing case definition criteria were reported. The overall adverse reaction rate was
231.5 per 100,000 blood components. Reaction rates per 100,000 RBCs and PLTs
components were 219.2 and 430.4, respectively. Plasma (131.7 per 100,000 compo-
nents) and cryoprecipitate (22 per 100,000 components) units were implicated in
fewer reported reactions. Of 8,911 total reactions reported, 813/8,911 (9.1%) were
serious. Of these, 701/813 (86%) were severe; 105/813 (13%) were life-threatening;
and 7/813 (1%) were fatal. The most frequently reported reactions were allergic (n:
3,833/8,911, 99.6 per 100,000 total components), febrile non-hemolytic (n: 3,257/
8,911, 84.6 per 100,000 total components) and delayed serologic (n: 656/8,911, 17.0
per 100,000 total components). Allergic reactions were the most commonly reported
serious reactions (n: 369/813, 9.6 per 100,000 total components) followed by trans-
fusion associated circulatory overload (n: 200/813, 5.2 per 100,000 total compo-
nents). Acute hemolytic reactions (n: 50/8,911, 1.3 per 100,000 total components),
transfusion-associated lung injury (TRALI) (n: 36/8,911, 0.9 per 100,000 total com-
ponents), and transfusion-transmitted infections (TTI) (n: 20/8,911, 0.5 per 100,000
total components) were uncommon. TRALI (36 total; 15 severe; eight life-threaten-
ing; one fatal) and TTI (20 total; 11 severe; 2 life-threatening; 2 fatal) had more
life-threatening and fatal outcomes.

Summary/Conclusion: Serious transfusion reactions, though rare, continue to result
in significant morbidity and mortality in the United States. These findings suggest
that interventions to prevent serious transfusion reactions are important for recipient
safety.
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5C-$39-04
YIELD OF HLA AND HNA ANTIBODY SCREENING IN DONORS
ASSOCIATED WITH CLINICAL TRALI: THE DUTCH

EXPERIENCE (2007-2015)

CM Weller', L Porcelijn’, E Huiskes', M de Haas?, AG Bokhorst', MGJ van Kraaij',
RMMW Koopman' and C So-Osman'

ISanquin, Leiden, The Netherlands ZSanquin, Leiden University Medical Center,
Leiden, The Netherlands

Background: Transfusion-related acute lung injury (TRALI) is a severe transfusion
reaction with a mortality rate up to 20%. It is characterized by diffuse pulmonary
edema, hypoxemia and hypotension within 6 h of transfusion of blood products.
Recognition of passive transfusion of HLA and HNA antibodies as the main cause of
TRALI has led to a male-only quarantaine plasma policy by the national Dutch
Blood Bank Sanquin since 2007. As of 2009, also plasma of pooled platelet concen-
trated (PPCs) is from males only. From 2014 onwards, single donor quarantaine
plasma has been replaced by pooled solvent detergent (SD) plasma from males and
females, which contains less antibodies due to the manufacturing process. Despite
these precautions TRALI still occurs, although nowadays most cases are thought to
be mediated by other factors.

Aims: The aim of the study is to describe the frequency with which TRALI was
reported to Sanquin after introduction of male-only plasma and to evaluate the yield
of HLA and HNA antibodies screening in donors associated with TRALI in recipients
of blood products (red blood cells (RBCs), plasma (Q and SD plasma) and PPCs).
Methods: Data on all suspected TRALI cases reported to Sanquin between January
2007 and May 2015 were extracted from the QA registry and the laboratory infor-
mation system.

Results: After the introduction of male-only plasma, the number of suspected TRALI
cases decreased from 29 in 2007 to 8-13 per year since 2010. Over these years the
number of transfusions in the Netherlands declined with 15% (data not shown).
After evaluation of all clinical data TRALI remained the most probable clinical diag-
nosis in 27 of the 134 reports (20%). After reviewing all available data TRALI was
indicated as a possible diagnosis in 58 cases (43%) or TRALI was excluded or highly
unlikely in 49 cases (37%). More than 600 donors were involved and were consid-
ered for antibody screening.

HLA or HNA antibodies were detected in nine of 27 cases (33%) with a probable
TRALI diagnosis. All these cases date from the years 2007 and 2008. One case con-
cerned a reverse TRALI caused by HLA antibodies reactive with epitopes on donor
cells and eight patients received passively transfused antibodies. Not in all cases the
source of antibodies was a plasma-containing blood product (Q plasma or PPC), as
three patients received only RBCs. Screening identified antibodies in ten donors
involved in these eight TRALI cases and they were subsequently excluded from
donating whole blood or Q plasma.

Summary/Conclusions: From our preliminary analyses we conclude that the num-
ber of reported TRALI cases decreased more than expected based on the decline in
the number of transfusions. We have not seen any cases with a causative role for
passively transfused HLA or HNA antibodies since the introduction of the male-only
plasma policy, suggesting an impressive protective effect of this measure. However,
in three of the cases with HLA or HNA antibodies a RBC was the source. Currently,
we are processing the results from the evaluation of the laboratory work-up of the
donor screening.

Impact of Drugs on
Transfusion

5C-S42-01

EXTENDING THE REACH OF THERAPEUTIC AGENTS TO
TRANSFUSION

P Bartolucci', A Habibi' and F Noizat Pirenne”

"CHU Henri Mondor. UPEC. APHP. INSERM, Créteil, France “EFS. UPEC, Créteil,
France

Delayed hemolytic transfusion reaction (DHTR), a life-threatening complication, par-
ticularly in sickle-cell disease (SCD), occurs about 5-20 days post-transfusion. It is
diagnosed based on the conjunction of clinical and biological parameters: decreased
HbA concentration (transfused red blood cells), appearance of hemoglobinuria,
increased biological hemolytic parameters and, generally, a vaso-occlusive crisis. Its
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evolution can lead to an acute chest syndrome and/or multiorgan failure, highlight-
ing the need for rapid diagnosis and onset of management. The only consensual
guideline is to avoid a new transfusion, except in an imminent life-threatening
situation.

Many treatments have been tried in this context with poor results, e.g. intravenous
immunoglobulins and steroids. Herein, we review new therapeutic strategies for
DHTR. Rituximab, a monoclonal antibody targeting CD20 expressed on B lympho-
cytes, has been used during the acute phase of DHTR and to prevent its recurrence
before transfusing a patient with a history of DHTR. Indeed, although rituximab use
is restricted to SCD patients with known alloantibodies, 30% of DHTRs occur without
alloantibodies. This absence of alloantibodies highlights the need to search for new
pathophysiological pathways and therapies. Complement activation in DHTR seems
to be a very promising avenue of investigation. Complement might be activated via
the classical pathway in the presence of mono- or polyclonal alloantibodies but,
more intriguingly, could represent an amplification system via the alternative path-
way, either in the presence or absence of alloantibodies. For those reasons, eculizu-
mab, which inactivates the C5-convertase complex, might be a good option to treat
severe DHTRs. It has been used in some patients with good results.

DHTR is an increasing cause of SCD patients’ death. New therapeutic strategies that
modulate the immune system are emerging and should be investigated in prospec-
tive studies.

5C-S42-02
INCIDENCE OF PLASMA TRANSFUSION REACTIONS AND
COMPARISON OF PLASMA PRODUCTS — AN ANALYSIS OF

7 YEARS OF ISTARE DATA

NH Saadah', JG van der Bomz, RA Middelburgj, JC Wiersum-Osselton®,

P Renaudier®, C Richardson®, P Robillard®, C Politis® and MR Schipperus®

"Leiden University Medical Center, Leiden, The Netherlands ZSanquin CCTR, Leiden,
The Netherlands *Department of Clinical Epidemiology; LUMC, Leiden, The
Netherlands 4Sanquin Donor Services Unit, Leiden, The Netherlands *International
Haemovigilance Network Steering Committee, Manchester, United Kingdom ®Haga
Teaching Hospital, The Hague, The Netherlands

Background: The International Surveillance of Transfusion-Associated Reactions
and Events (ISTARE) database contains annual aggregate nationally-reported data
from 24 countries on plasma transfusion reactions in the period 2006-2012.

Study aim: We compared plasma transfusion reaction incidences of various plasma
types within this database. We further compared the variance in these nationally-
reported incidence data to that of published (peer-reviewed) data.

Study methods: Country-anonymized data was provided by the ISTARE steering
committee. Random effects pooled average incidences and inter-quartile ranges of
national annual rates were calculated for commonly reported plasma transfusion
reactions. Binomial-normal regression was used to compare plasma types (apheresis-
derived vs whole blood derived, un-treated single donor vs pathogen inactivated sin-
gle donor vs solvent/detergent pooled) with regard to common transfusion reaction
incidences. Levene’s test (significance of difference in variances) was used to com-
pare variance in nationally-reported incidences to that of peer-reviewed data from
our recent meta-analysis of plasma transfusion reaction incidences.

Results: 111 annual national datasets representing transfusion of over 15 million
units of plasma were analyzed. Annual datasets reported incident count data on
whole blood derived untreated (57 datasets; 10.3 million units transfused), whole
blood derived pathogen inactivated (5 datasets; 77,000 units), apheresis derived
untreated (22 datasets; 1.5 million units), apheresis derived pathogen inactivated (4
datasets; 856,000 units), solvent/detergent pooled (nine datasets; 588,000 units), and
unspecified (14 datasets; 2.2 million units) plasmas. The five most commonly
reported transfusion reactions are allergic reactions {pooled average incidence 45.3
reactions per 10° plasma units [Interquartile Range (IQR) 16.8-96.2]}, Febrile Non-
Hemolytic Transfusion Reactions [FNHTR; 6.2/10° units (IQR 2.1-17.6)], Transfusion
Associated Circulatory Overload [TACO; 2.2/10° units (IQR 1.1-6.8)], Transfusion
Related Acute Lung Injury (TRALI; 1.4/10° units (IQR 0.8-3.4)], and Hypotensive
reactions [1.3/10° units (IQR 0.7-3.6)]. For allergic reactions, transfusion with
apheresis-derived plasma was associated with 2.00 times as many events as whole-
blood derived plasma (95% CI 1.75-2.27), while transfusion with pathogen inacti-
vated single donor and solvent/detergent plasma was associated with 0.47 (95% CI
0.40-0.54) and 0.24 (95% CI 0.18-0.31) times as many events as untreated plasma,
respectively. For FNHTR, transfusion with apheresis-derived plasma was associated
with 1.51 times as many events as whole-blood derived plasma (95% CI 1.01-2.25),
while transfusion with pathogen inactivated single donor plasma was associated with
0.61 (95% CI 0.37-0.99) times as many events as untreated plasma. No statistically

significant differences between products were observed in incidences of TRALIL
TACO, or hypotensive reactions. Variances in reported incidences for nationally-
reported transfusion adverse event data were statistically significantly smaller than
variances in peer-reviewed transfusion adverse event data for allergic reactions [W
(Levene’s test statistic) = 7.69, P = 0.006] and TACO (W = 10.92, P = 0.002) while
the differences were not significantly different for TRALI (W = 2.27, P = 0.135) or
FNHTR (W = 0.002, P = 0.965).

Conclusion: Apheresis derived plasma is associated with more allergic reactions and
FNHTRs than whole blood derived plasma. Pathogen-inactivated single donor and
solvent/detergent pooled plasmas are both associated with fewer allergic reactions
and pathogen inactivated plasmas are associated with fewer FNHTRs than untreated,
single donor plasmas. Variance in reported transfusion reaction incidences is signifi-
cantly smaller in nationally-reported data than in published data for allergic reac-
tions and TACO.

5C-S42-03

TRANSFUSION ADVERSE EVENTS IN PATIENTS WITH
HAEMOGLOBINOPATHY — REPORTS TO THE SERIOUS
HAZARDS OF TRANSFUSION UK HAEMOVIGILANCE
SCHEME 2010-2015

S Allard', P Bolton-Maggs®, D Poles? and On behalf of the SHOT Steering Group

'NHS Blood & Transplant, London, United Kingdom 2SHOT, Manchester, United
Kingdom

Introduction: Blood transfusion is essential in the management of many patients
with haemoglobinopathy, namely thalassaemia major and intermedia and is increas-
ingly indicated in sickle cell disease (SCD). These patients are particularly vulnerable
to transfusion complications.

Aims and methods: The Serious Hazards of Transfusion (SHOT) haemovigilance
scheme collates data submitted by hospitals in the UK on adverse clinical incidents
in patients with haemoglobinopathy. Data available on key adverse events over a
period of 6 years (2010-2015) were analysed and categorised by the type of
complication.

Results: Cumulative data available for 2010-2015 are summarised in Table 1 with
some key outcomes shown in parenthesis.

Summary and Conclusions: Patients with SCD are known to be at particular risk of
red cell alloimmunisation with SHOT data highlighting potential serious conse-
quences including death and major morbidity following haemolytic transfusion reac-
tions. It is vital that clinical staff inform the laboratory of the diagnosis of
haemoglobinopathy to permit selection of red cells of suitable phenotype and min-
imise risk of inadvertent allo-immunisation.

Hyperhaemolysis remains a challenging complication that can be potentially fatal.
More efforts are needed to better understand the mechanisms and pathophysiology
behind this complex phenomenon to guide appropriate therapy.

Specialist clinical input is also essential to expedite appropriate transfusion therapy
for patients with haemoglobinopathy; a child with SCD died following very delayed
transfusion.

The advice not to transfuse at night issued by SHOT in previous years was some-
times misinterpreted and has been revised as it is in the interests of patients

Table 1:
Type of adverse reaction Sickle Cell Disease Thalassaemia
Haemaolytic transfusion reaction a3 3
(HTR}) (2 deaths, 24 M) {1 M)y

Specific requirements not met T

39
{1 alloimmunisation)

Acute ransfusion reaction 18 13
(minor morbidity) (rminor morbidity)
Near miss 13 2

Incorrect blood component 3 (2 ABU-incompatible, 1 D
transfused pos to D neg female)

Avoldable, delayed or under

F
(3 ABO incompatible)
T

i
{1 death from delay)

transfusion

Transfusion-associated circulatory | 2 1
overload (1 MM)

Transfusion associated dyspnosa | 1 ]
Transfusion-transmitted infection [ 1 1]

(parvovirus)
lotal 136 36
MN-major morbidity &g renal falure, ICL admission

Table 1. MM = major morbidity, e.g. renal failure, ICU admission
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receiving regular transfusion to reduce time lost to education or employment. How-
ever it is essential that the standard of care during transfusion is the same at what-
ever time a transfusion takes place including stringent attention to patient
identification with prompt detection and management of reactions.

5C-S42-04

RED BLOOD CELLS TRANSFUSED IN THE LAST 7 DAYS OF
THEIR 42-DAY STORAGE LIMIT ARE ASSOCIATED WITH
ADVERSE CLINICAL OUTCOMES IN HIGH RISK PATIENTS:
EVIDENCE FROM A LARGE ACADEMIC TERTIARY CARE
CENTER

R Goel', D Johnson?, A Scott?, AAR Tobian?, PM Ness?, E Nagababu” and

SM Frank*

'New York Presbyterian Hospital, Weill Cornell Medical College, New York, New
York, United States of America Johns Hopkins Hospital, Baltimore, Maryland,
United States of America

Background: Clinical trials have shown that longer red blood cell (RBC) storage
duration does not worsen outcomes, however these studies included very few RBCs
transfused near the end of the 42-day storage limit. We tested the hypothesis that
these ‘oldest’ RBCs i.e.those stored >35 days and near the 42 day storage limits are
associated with adverse outcomes.

Study design and methods: We acquired electronic medical record data from a
web-based intelligence portal and our hospital’s database for inpatients discharged
between January 2009 and June 2015. For the purposes of risk-adjustment, collected
data included pre-hospital comorbidities, and the weighted Medicare severity diag-
nosis related group (MSDRGW?), a comprehensive surrogate marker of overall dis-
case severity and complexity of hospital procedures, otherwise known as the
casemix index. Morbidity, mortality, and length of stay (LOS) were compared in
patients transfused exclusively with RBCs stored <21 days vs patients transfused
exclusively with RBCs stored >28 days and patients transfused exclusively with
RBCs stored >35 days.

Results: A total of 28,247 transfused patients given 129,483 RBC units were
assessed. After risk adjustment, >35 day RBCs were associated with increased mor-
bidity [adjusted OR (adjOR) 1.19 95% CI (1.07,1.32), P = 0.002], but >28 day RBCs
were not [adjOR 1.06 95% CI (0.97,1.15), P = 0.2]. Neither >35 day nor >28 day
RBCs were associated with increased mortality. In critically-ill patients, >35 day
RBCs were associated with increased morbidity [adjOR 1.25 95% CI (1.08,1.44),
P = 0.002] and mortality [adjOR 1.38 95% CI (1.08,1.74), P = 0.009], but >28 day
RBCs were associated with neither. In older patients, >35 day RBCs were associated

All patients
Morbidity 1.187 (1.068,1.32) p=0.0016 i—
Mortality 1.183 (035, 1.471) p=0.13
LOS 1.288(1.151, 1.443) p<0.0001
ICU patients
Morbidity 1.25 (1.084, 1.42) p=0.0021 ——
Mortality 1.375 (1.084, 1.742) p=0.0089
LOS 1366 (1.179, 1.582) p<0.0001 m——
Elderly patients
Morbidity 1.217 (1043, 1.42) p=0.013 ——
Mortality 1.28(0.557, 1.709) p=0.096 <
LOS 1.28(1.084, 1.511) p=0.0037 ——
0.6 0.8 1 12 1.4 1.6 18 2
0dds Ratio (95% Cl)

>35 days Better than <21 days € > =35 days Worse than <21 days

Caption 1. Risk adjusted odds ratios for morbidity, mortality and prolonged
length of stay for >35 day old RBC units vs <21 day old units.
© 2016 The Author
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with increased morbidity [adjOR 1.22, 95% CI (1.04,1.42), P = 0.01], but not mortal-
ity [adjOR 1.28, 95% CI (0.96,1.71), P = 0.1], and >28 day RBCs were associated with
neither. LOS was increased for the both >28 and >35 day RBCs for all patients, and
the critically-ill and older subgroups.

Conclusions: The findings in this retrospective outcome study suggest that RBC
units stored >35 days, but not those stored >28 days are associated with increased
morbidity, and these oldest RBC units were associated with with adverse clinical out-
comes including increased mortality in the highest risk patients especially the criti-
cally ill and the elderly patients. These findings may help to explain why the
randomized trials on age of blood were negative, since the majority of these trials
did not evaluate the oldest RBC units. The clinical implications of our findings are
that consideration should be given to whether blood units should be ‘triaged’ to
avoid giving oldest blood to the sickest patients, or to those anticipated to receive
large numbers of transfused units.

5C-S42-05
THE ASSOCIATION OF STORAGE TIME OF PLATELET
CONCENTRATES WITH INCIDENCE OF BACTERAEMIA IN

HAEMATOLOGICAL PATIENTS

AL Kreuger‘, R Middelburg', JL Kerkhoffs', CMC Bank?, EAM Beckers®, AJ van
Gammeren®, A Leyte®, JMM Rondeel®, KMK Vooght”, F Weerkamp® and JG van der
Bom'

ISanquin, Leiden, The Netherlands ’ADRZ, Goes, The Netherlands *Maastricht
University Medical Hospital, Maastricht, The Netherlands 4Amphia Hospital, Breda,
The Netherlands *OLVG Hospital, Amsterdam, The Netherlands Isala Klinieken,
Zwolle, The Netherlands 7Uni1)ersiry Medical Center, Utrecht, The Netherlands
8Maasstad Hospital, Rotterdam, The Netherlands

Background: Blood banks are seeking to extend maximum shelf life of platelet con-
centrates for logistic reasons. As a consequence, the risk of bacterial infections could
increase, directly via transfusion of contaminated products or indirectly via transfu-
sion related immunomodulation.

Aim: The aim of this study was to investigate the association of storage time of
platelet concentrates with the incidence of bacteraemia in patients with haematolog-
ical malignancies.

Methods: We performed a case-cohort study in eight hospitals in the Netherlands.
All patients with a haematological malignancy or aplastic anaemia who received at
least one platelet transfusion between 2006 and 2015 were included. Platelet con-
centrates were prepared from buffy coats of five donors and resuspended in plasma
of one of those donors, or in platelet additive solution. Cases were defined as
patients who had a bacteraemia, i.e. a positive blood culture, the day after transfu-
sion. Cases were matched to as many controls as possible, based on hospital, day of
the week, number of transfusions, ABO blood group and storage medium. Storage
time was calculated from day of donation and categorized in three categories: <2,
3—4, >5 days. A conditional logistic regression was performed using the youngest
storage time category as reference, adjusted for matching factors and stratified on
storage medium. As sensitivity analyses the effect of storage medium and amount of
plasma was investigated, and a follow-up period of 2 and 3 days was taken.

Results: The cohort consisted of 4,545 patients, who received 42,066 transfusions
on 38,235 days. Among 3,054 patients receiving 30,258 plasma stored platelet con-
centrates, 533 cases of bacteraemia were found. The day after transfusion of a
plasma stored platelet concentrate, the adjusted relative risk of bacteraemia was 0.70
(95% CI 0.50 to 0.99) for concentrates stored 3—4 days and 0.59 (95% CI 0.43-0.82)
for concentrates stored >5 days, compared to concentrates stored <2 days.

Among 1,527 patients receiving 11,808 PAS stored platelet concentrates, 182 cases
of bacteraemia were found. The adjusted relative risk of bacteraemia was 1.13 (95%
CI 0.71 to 1.80) for 3-4 days and 1.18 (95% CI 0.72 to 1.94) for concentrates stored
>5 days. Storage medium was not associated with the risk of bacteraemia (RR 0.94
95% CI 0.74 to 1.18). After transfusion of hyperconcentrated products the risk of
bacteraemia was 1.43 (95% CI 0.96 to 2.14) compared to normal volume plasma pla-
telet concentrates. Storage time was not associated with the risk of bacteraemia 2 or
3 days after the transfusion.

Conclusion: With increasing storage time of platelets stored in plasma, the risk of
bacteraemia 1 day after transfusion decreased, whereas storage time was not
associated with bacteraemia after transfusion of PAS stored products. Therefore, it
seems safe to store platelets for a maximum of 7 days with regard to the risk of
bacteraemia.
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6A-544-01
THE INDONESIAN APPROACH TO REDUCE MATERNAL
MORTALITY

Y Soedarmono

Indonesian Association of Transfusion Medicine, Jakarta, Indonesia

Background: Blood service is an important part of health services for Indonesia
with a high maternal mortality. There are three main reasons of maternal mortality
in Indonesia: haemorrhage (31%), hypertension (27%) and infections (6%); and 78%
of the maternal death occurs within 48 h post partum. The unavailability of blood
for transfusion has contributed to a 9% of mortality death.

Aims: To describe government strategy in ensuring availability of safe blood supply
in an effort to reduce maternal mortality due to haemorrhage.

Method: Improving maternal health is one of the 2015 MDGs and post MDGs goals
with maternal mortality as one of its indicator. The Ministry of Health Decree on
Collaboration work between the Primary Health Centres (PHCs), Blood Centres (BC)
and Hospitals on Blood Services has been issued in 2015 to increase people’s aware-
ness and willingness in donating blood voluntarily for every pregnant woman in the
village. The trained PHC staff will do donor recruitment and early donor selection
according to blood donor requirement, blood group and haemoglobin test, and sim-
ple physical check of the donor. Four eligible donors for every pregnant woman will
be requested to donate blood at the BCs on 7-10 days before the delivery time. The
excess donated blood that is not used by intended pregnant woman will increase the
availability of blood at the BC that can be later used by other patients.

Results: There are 1,786 PHCs located in 16 provinces, 73 districts with high mater-
nal mortality that made collaboration work with the BCs and hospitals and some of
them have been trained for donor recruitment and selection. The impact of this pro-
gram on blood supply will be evaluated in 2017.

Conclusion: Indonesia has high maternal mortality that is mostly due to haemor-
rhage. The unavailability of blood contributed into 9% of the maternal mortality.
Increasing people’s awareness and willingness on donating blood voluntarily at the
village level is believed to increase blood supply in the BCs and to prepare for the
post partum haemorrhage.

6A-544-02

No abstract available.

6A-S44-03

USING MAJOR HAEMORRHAGE PRESCRIPTIONS TO IMPROVE
DELIVERY — A 3 YEAR AUDIT OF UTILISATION OF A MAJOR
HAEMORRHAGE PROTOCOL IN A UK MAJOR TRAUMA
CENTRE

RS Hawes, J Orr, S Avery, H Watson, Y Scott and J Wallis

Royal Victoria Infirmary, Newcastle upon Tyne, United Kingdom

Background: Major haemorrhage remains the leading cause of death in trauma,
which has a large economic burden in the UK. Recent British military experiences in
Afghanistan have highlighted the importance of early aggressive management of
major haemorrhage with the aim of preventing the development of acute coagulopa-
thy of trauma, which results in significantly morbidity and mortality. Recent civilian
studies have provided further evidence showing improvement in outcomes using
optimised transfusion ratios which has led to the development and introduction of
Major Haemorrahge Protocols (MHP) in most UK Major Trauma Centres (MTC). A
review of major haemorrhage management in our MTC in 2012-2013 highlighted
good mortality outcomes but suggested that transfusion ratios could be optimized
and identified that what was delivered to the clinician in the MHP was not always
administered to the patient. Several reasons were highlighted, including the lack of
clarity for recording administered products in an emergency situation involving
large transfusions (>10 RBC).

Aims: This study aims to review the introduction of simple ‘Human Factors’ inter-
ventions including pre-thawed FFP, and a ‘major haemorrhage prescription’ template
and their effect on accurate administration of the MHP, blood product transfusion
ratios and patient outcomes over a 3 year period.

Methods: We reviewed the management of all 174 adult trauma patients admitted
via the Emergency Department who were managed using the MHP or who received
group O emergency blood in the Emergency Department in the 3 year period from
April 2012 to March 2015. Patients <18 years old and concomitant medical event
were excluded. Patient demographics, mechanism of injury, prehospital fluid vol-
umes, blood products administered, pre and post resuscitation lab FBC, Coag, injury
severity score (ISS), predicted survival (PS) and 30 day mortality were analysed and
correlated with expected outcomes. Following the introduction of a major haemor-
rhage prescription, which was delivered to the clinician in the MHP cool box along
with the products (and supportive ‘human factors’ teaching) the delivery of blood
product ratios and patient outcome data was re-audited.

Results: Transfusion ratios of red cells (RBCs): fresh frozen plasma (FFP) deterio-
rated from 1.3:1 in April 2012 to March 2013 to 1.7:1 in April 2013 to March 2014
but then improved to 1.1:1 in April 2014 to March 2015 following the introduction
of Major Haemorrhage Prescriptions. 30 day mortality reflected this pattern at 33%,
59% and 33% respectively. Correction of coagulation laboratory parameters particu-
larly fibrinogen, PT and Haemoglobin also reflected this pattern but platelet count
correction was poor in all three time periods. Admission thrombocytopenia, hypofib-
rinogenaemia and anaemia were associated with increased mortality. There was no
clear relationship between use of pre-hospital fluids and coagulopathy. Use of the
MHP increased and use of emergency group O blood reduced over the 3 year time
period.

Conclusion: Optimised transfusion ratios were associated with improved mortality
and improved post resuscitation PT and Fibrinogen within our cohort of trauma
patients with major haemorrhage. Transfusion ratio of RBCs: FFP and mortality have
improved in April 2014-March 2015 compared to the previous year. This appears to
have been related to use of a major haemorrhage prescription template associated
with educational intervention.

6A-S44-04

IN-HOSPITAL MORTALITY OF CRITICALLY BLEEDING
PATIENTS REQUIRING MASSIVE TRANSFUSION IN
AUSTRALIA AND NEW ZEALAND

R Ruseckaite', ZK McQuilten?, JC Oldroyd”, KM Venardos’, TH Richter” and
EM Wood”

'Trunsfusion Research Unit, Mebourne, Australia ZTTﬂVlSﬁASiDM Research Unit,
Monash University, Melbourne, Australia on behalf of the Australian and New
Zealand Massive Transfusion Registry Steering Committee

Background: Massive transfusion (MT) given in response to critical bleeding, fol-
lowing trauma, surgery and childbirth, is potentially lifesaving. However, evidence
to guide MT remains limited and few data exist on patient characteristics and out-
comes following MT. The Australian and New Zealand Massive Transfusion Registry
(ANZ-MTR) generates observational data on MT management and outcomes in
patients receiving MT in any clinical setting.

Aims: To describe patient characteristics, transfusion support, and short-term clini-
cal outcomes from MT.

Methods: All adult patients receiving a MT [>5 units red blood cells (RBC) in 4 h
(h)] were identified at 20 participating ANZ-MTR hospitals between April 2011 and
March 2015. Patient data, including hospital admission data, transfusion history and
laboratory results were extracted. Post-hospital discharge data were collected from
the Australian National Death Index and New Zealand Ministry of Health to assess
in-hospital and extended mortality status. Associations between patient characteris-
tics and in-hospital mortality were modelled using multiple logistic regression.
Patients were classified into three groups according to survival status: (i) Group 1 —
patients who died in hospital, (ii) Group 2 — patients who died after hospital dis-
charge, and (iii) Group 3 — patients who were alive until October 2015.

Results: A total of 3,560 MT patients were identified. Patients were predominantly
male (62%). The vast majority (77.7%) of all MT cases were admitted to an intensive
care unit. The majority of patients (69%) had at least one comorbidity, with a med-
ian (IQR) Charlson Comorbidity Score (CCS) of 2 [1-4]. Median (IQR) age of the
study cohort was 63 (48-74) years. The same proportion of patients died in-hospital
(n = 690, 19.4%) and after discharge (n = 687, 19.3%). Overall mortality was 38.7%.
Patients who died in hospital were significantly older than those who survived [69
(87-78) vs 59 (42-72) years, P < 0.05]. For in-hospital deaths, cardiothoracic surgery
was the most frequent bleeding cause for MT (24.5%) followed by trauma (18.3%).

© 2016 The Author
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Other non-specified type of bleeding (30.4%) and gastrointestinal haemorrhage
(22.1%) was the most frequent cause of MT in those who died after discharge. Fac-
tors independently associated with in-hospital mortality were age (OR = 1.03; 95%
CI 1.02-1.04); CCS (OR = 1.17; 95% CI 1.10-1.24); larger volume of RBC in the first
4 h post-MT onset (OR = 1.07; 95% CI 1.04-1.08), higher platelet to RBC ratio at
4 h post-MT onset (OR = 1.82; 950% CI 1.02-3.24) and highest International Normal-
ized Ratio (OR = 1.27; 95% CI 1.17-0.137).

Conclusions: This study describes characteristics of critically bleeding patients from
a large group of diverse hospitals and clinical contexts across Australia and New
Zealand. This study found that patients in the ANZ-MTR who die in hospital are
generally older and with more comorbidities, with cardiothoracic surgery and trauma
accounting for most deaths. Volume of transfused blood products was strongly asso-
ciated with in-hospital mortality. The ANZ-MTR provides a unique opportunity to
explore differences in MT patient profile, clinical management and blood utilisation
and short and long-term outcomes. Future studies will be conducted to better under-
stand hospital preparedness for MT. Additional ANZ-MTR data linkages will allow
better understanding of how bleeding is managed in specific patient populations.

Bacterial Detection

6A-S46-01
RBC ADHESION MOLECULES AND VESICULATION ARE
ESSENTIAL FOR EFFICIENT IMMUNE ADHERENCE

CLEARANCE

R van Bruggen', DZ de Back', EB Kostova', TRL Klei', BM Beuger', R van Zwieten',
TW Kuijpers?, TK van den Berg', D de Korte! and M van Kraaij'

'Sanquin, Amsterdam, The Netherlands *Academic Medical Center, Amsterdam, The
Netherlands

Background: Red blood cells (RBC) are capable of binding complement-opsonized
pathogens via complement receptor 1 (CR1, CD35, Knops blood group antigen). It
has been known since the 1950s that this immobilization of bacteria on RBC facili-
tates pathogen phagocytosis, a process that has been termed immune adherence
clearance (IAC). Thus, the ability of RBC to not only bind complement-opsonized
pathogens and immune complexes but also deliver them to macrophages in the
spleen and liver where phagocytosis takes place, can serve as an important host
defense mechanism against pathogens. Even though IAC was discovered decades
ago, there is little information on the exact molecular mechanisms involved in the
process. To understand the underlying mechanisms of IAC, we developed an assay to
monitor the transfer of opsonized pathogens from RBC to human monocytes and
macrophages under flow conditions.

Aims: In this study we aimed to unravel the interactions that take place between
RBC and phagocytes during transfer of pathogens bound by RBC.

Methods: The transfer of pathogens bound by RBC to peripheral blood monocytes
and macrophages isolated from human spleen was studied under flow by confocal
microscopy. Various pathogens were used in this study including S. aureus, E. coli,
S. typhimurium and C. albicans. To assess the transfer of membrane of the RBC dur-
ing phagocytosis of the pathogen by the monocytes/macrophages the RBC mem-
brane was labeled with the fluorescent dye PKH26. To investigate the role of
different membrane proteins on the RBC or the phagocytes, blocking antibodies were
used. On one occasion, monocytes, derived from an individual that lacks B2 inte-
grins, were used to establish the role of 2 integrins in this process.

Results: We have gained evidence that RBC are actively involved in IAC. RBC vesic-
ulation coincides with pathogen transfer and pathogen transfer can be inhibited by
fixation of the RBC membrane. Furthermore, we identify B2 integrins on the phago-
cyte to be essential for the binding of RBC-pathogen complexes and subsequent
transfer of the pathogen to the phagocyte. Moreover, we found that blocking anti-
bodies directed against ICAM-4 (Landsteiner Wiener (LW) blood group) and CD147
(Basigin, Ok blood group) on the RBC inhibit efficient transfer of pathogens bound
by human RBC to phagocytes under flow.

Conclusion: Transfer of pathogens bound by RBC to phagocytes is dependent on 2
integrins expressed by the phagocyte. In addition, we demonstrate that RBC vesicu-
lation is essential for transfer of pathogens from RBC to monocytes and macro-
phages. Finally, we propose that CD147 and ICAM-4 play an essential role in the
efficient transfer of pathogens by mediating the interactions between RBC carrying
pathogens and phagocytes under flow.
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Background: The residual risk of bacterial contamination of blood components is
approximately 1 to 2 log periods higher than that for virus infections. Especially
platelets which are stored at room temperature represent good growth conditions for
a broad range of bacteria strains. In order to improve blood safety the shelf life of
platelets was limited to 4 days in 2008 in Germany. Next to the introduction of
pathogen inactivation systems the German regulatory authority (Paul-Ehrlich Insti-
tute) allowed testing by rapid bacterial detection systems like NAT or Bactiflow to
improve blood safety and to re-extend the shelf life to a maximum of 5 days.

Aim: The aim of this study was to show the routine experience of the last 5 years
by using an inhouse 16s DNA NAT system and to evaluate the Bactiflow method in
individual donation testing, in mini-pools of 5 or 10. Validation of Bactifow method
was done using seven transfusion relevant bacterial strains in buffy coat derived
pool-platelets (BC-platelets) as well as in apheresis platelets (A-platelets).

Methods: For routine testing (2012-2016) samples from BC-platelets or A-platelets
were collected 49 h after blood donation and pooled into mini-pools with a maxi-
mum pool size of 10 samples per pool. Mini-pools were screened by using a NAT
system targeting the the 16s DNA region.

For the Bactiflow validation study BC-platelets as well as A-platelets were screened
for bacterial contamination at day 0 by BacT/ALERT and by Bactiflow. Negative pla-
telet bags were spiked in independent experiments with a low bacterial concentra-
tion of 0.03 CFU/ml with Bacillus cereus, Klebsiella pneumoniae, Escherichia coli,
Serratia marcescens, Staphylococcus aureus, Staphylococcus epidermidis and Strepto-
coccus pyogenes. Test samples were collected after 48 h, 72 h and 96 h. All experi-
ments were done for BC-platelets in replicates of five and for A-platelets in
duplicate. The minipool bacterial detection method Bactiflow was validated at three
screening sites (Frankfurt, Plauen and Ulm) of the German Red Cross blood donor
service Baden-Wuerttemberg — Hesse and North-East.

Results: Bacterial detection was 100% on individual donation, mini-pools of five
and mini-pools 10 for BC-platelets and A-platelets without any exception. Data were
comparable at all three test sites. Robustness tests demonstrate that test samples can
be shipped for 24 h at 4°C as well as at 21°C without impacting detection of bacte-
rial contamination. Over the last 5 years i