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ABSTRACT

Objectives Blood transfusion is life-saving for patients
experiencing acute blood loss and severe anaemia. In low-
income and middle-income countries (LMICs), low blood
donation rates and unavailability of whole blood and blood
components (blood products) impairs timely blood transfusion.
To fuffil patient-specific blood orders, a hospital blood
transfusion service (HBTS) receives orders from a prescriber
for blood transfusion, tests and prepares blood products for
the patient. This study sought to describe the current state of
LMIC HBTS.

Design A cross-sectional survey explored LMIC HBTS access
to blood products, testing methods, policies and structure.
Surveys were administered in English, Spanish, French and
Russian, followed by a mixed-methods analysis.

Setting HBTS within LMICs.

Participants From among 124 public and private facilities
invited to participate, we received 71 (57%) responses. Of
these responses, 50 HBTS from 27 LMICs performed on-site
blood transfusions.

Results Most LMIC HBTS perform blood collection to
generate blood products for their patients (36/47, 77%); few
relied exclusively on an external supply of blood products
(11/47, 23%). The primary reason for blood transfusion was
adult anaemia for non-malignant conditions (17/112, 15%).
Testing methods varied by gross national income per capita.
Blood transfusion delays to patients were common (17/30,
57%) attributed to inadequate blood inventories (13/29, 45%).
Other barriers included lack of regular clinician education
about transfusion (8/29, 28%) and sustainable financial
models for the HBTS (4/29, 14%).

Conclusion This survey describes the status of HBTS in
diverse LMICs, illustrating that the availability of blood products
remains a principal problem, requiring HBTS to generate its
own facility’s blood supply. Currently, blood shortages are

not reported as a patient-specific adverse event making
systematic tracking of delays in transfusion difficult. These
findings highlight areas for further exploration related to the
lack of available blood inventories for transfusions at HBTS in
LMICs.

INTRODUCTION
In health systems worldwide, blood trans-
fusion is crucial for patients experiencing

Strengths and limitations of this study

» This is one of the largest compilations of hospital-
based blood transfusion capabilities and challenges
in diverse low-income and middle-income countries
(LMICs).

» The survey provides information on hospital blood
transfusion services regarding the blood supply,
testing capabilities, education and structure in a
part of hospital operations where little is published.

» The purposive sampling plan consisted of known
transfusion medicine associates working in LMIC
blood transfusion services, improving credibility by
accessing individuals familiar with the subject mat-
ter and setting.

» Despite ample participation in multiple languages,
selection and information bias present limitations
to representativeness, generalisability and transfer-
ability of the findings to other settings.

acute blood loss or severe anaemia.' Glob-
ally, whole blood and blood components
(blood products) are essential medicines
necessary for blood transfusion, yet shortages
are a well-described problem, particularly in
low-income and middle-income countries
(LMICs).*™* Lack of timely blood transfusion
contributes to poor patient outcomes, partic-
ularly in women during pregnancy and child-
birth and children under 5 years old suffering
from severe anaemia.”°®

The gaps contributing to blood short-
ages for transfusion in LMIC are multifac-
torial, including low public participation in
voluntary non-remunerated blood donation
(VNRBD), blood donor suitability, skilled
workforce shortages, access to educational
programmes, infrastructure limitations and
sustainable financial models.”” Published
accounts address these limitations on the
national level, including the establishment

BM)

Barnes LS, et al. BMJ Open 2022;12:¢055017. doi:10.1136/bmjopen-2021-055017 1


http://bmjopen.bmj.com/
http://orcid.org/0000-0002-5090-0328
http://dx.doi.org/10.1136/bmjopen-2021-055017
http://dx.doi.org/10.1136/bmjopen-2021-055017
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2021-055017&domain=pdf&date_stamp=2022-02-15

of centralised blood transfusion services and blood safety
policies to reduce blood-borne pathogens.?'""* Although
the hospital-based transfusion service (HBTS) is a crit-
ical part of the safe delivery of transfusion, the literature
provides scant information on the provision of blood
transfusion at the hospital level within LMIC.

In LMIC, the characteristics of who donates blood and
how blood products are provisioned for blood transfusion
are variable.'* Blood services range from national collection/
supplier programmes to localised hospital-level services,
driven by economic considerations, political appetite and
health system complexity."”"” Within a hospital, the HBTS is
a clinical laboratory (sometimes called a ‘blood bank’) that
prepares, stores and dispenses blood products for patient
blood transfusion within the facility."® Notably, the HBTS is
responsible for selecting appropriate blood products for the
patient based on their ABO and Rh blood type and compat-
ibility requirements (pre-transfusion testing). Therefore,
the HBTS serves a pharmacy role by preparing the doctor’s
prescription to match the patient’s blood type and ensure a
safe transfusion event. To do this correctly, the HBTS must
have testing capabilities, knowledgeable staft and an ample
supply of blood products on hand, particularly to provide for
emergency transfusions when a patient has life-threatening
haemorrhage. Data about capabilities within LMIC HBTS
are lacking, including the source of the blood supply, the
pretransfusion testing methods used, clinical transfusion
practices, and post-transfusion surveillance (eg, reporting of
adverse events).®'?* Understanding the diverse abilities and
needs could highlight areas for improvement and protect
against the lack of blood transfusion leading to preventable
outcomes.”®'? This study sought to describe the current state
of HBTS in LMIGs, including the facility and blood supply
characteristics, leadership oversight, testing capabilities,
patient care factors and challenges in settings that generally
have few resources with the purpose of identifying opportu-
nities for improvement and further investigation.'’ ' *!

METHODS

A cross-sectional survey was designed to acquire infor-
mation about current practices, processes, and structure
in LMIC HBTS. Research questions were formulated
through an iterative process involving several researchers
experienced in LMIC blood transfusion and a literature
review of the challenges or gaps observed in blood provi-
sion. The survey focused on the blood supply character-
istics, organisation, pretransfusion testing methods and
challenges experienced at the hospital level. The survey
(54 questions, online supplemental file) was developed in
English then translated into French, Spanish, and Russian.
To optimise participation, the survey met accessibility
standards on various devices (eg, smartphone, desktop,
tablet) and comprehension level (Flesch-Kincaid). Trans-
lations were reviewed by native speakers knowledgeable
in transfusion medicine to assure accuracy. The survey
sought information about current practices, procedures,
and structure of LMIC HBTS through multiple-choice,

best-choice, Likert-type responses, categorical selections,
open-ended questions and quantification. The survey was
piloted by members within the research team who did not
build the questionnaire to improve readability, reduce
length, refine data capture and increase ease of use.

Survey participants were identified by the research
team. The participants were from LMIC countries and
differentiated by World Bank Atlas categories.”” Because
there is no global registry of HBTS, potential respondents
were identified by the manuscript authors as verified
transfusion medicine contacts in LMICs. The names of
potential participants were compiled into a distribution
list comprising 124 invitees. Data collection occurred
between 24 February 2020 and 1 April 2020, using email
distribution within Qualtrics XM, Version 2020 (Qual-
trics, Provo, Utah, USA). A copy of the AABB Fundamen-
tals Standards for Blood Banks and Transfusion services
was offered as a nominal incentive to all respondents.'®
Responses from sites that did not perform blood transfu-
sion at the facility to assure reporting of direct experience
were excluded. Data were tabulated and analysed using
Excel (Microsoft, Seattle, Washington, USA). The denom-
inator was modified if the question was not answered by
all respondents. Statistics used the Fisher’s exact test.
Descriptive data displays were generated in the form of
tables and figures. Qualitative methods, using thematic
analysis constructed from free-text comments received
from respondents, were applied to an explanatory frame-
work to generate recommendations.

Patient and public involvement
There was no patient or public involvement in the study.

RESULTS

A total of 71 complete responses were received for a 57%
response rate. Excluding responses from facilities that
did not perform blood transfusion, 50 responses were
from 27 different LMIC countries: 4 low (LIC), 11 low-
middle (LMC), 12 uppermiddle (UMC) income coun-
tries (table 1). The response languages consisted of 33
English (66%), 9 Spanish (18%), 4 French (8%) and 4
Russian (8%). Of the 31 respondents describing their
role, 65% identified as medical directors (20), 19% as lab
manager/director (6) and 16% as supervisor (5).

Facility and blood supply characteristics

There were 18 public hospitals (36%), 9 private hospi-
tals (18%), 3 centralised transfusion services serving
more than one hospital (6%), and 20 (40%) were not
categorised. Of the 31 respondents who described their
setting, 28 (90%) were situated in a densely populated
urban setting and 22 (71%) identified as teaching facili-
ties. Across 33 HBTS reporting their transfusion activity,
a median of 6000 units (4—121 987) were transfused
in 2019. The respondents also performed the following
services: outpatient transfusion to clinics (21, 31%),
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Region (UN) World atlas classification Responses by country Facility type Blood supply
Total of 50 Approximate proportion
analysed N % Level N Country N((51) N % N Public/private/central TS  collected by the HBTS

Europe and 4 8 Upper middle 1 Turkey 1 1 4 1 Private 25%
Central Asia Low middle 3 Ukraine 2 2 1 NR 0%
1 Public 0%
Uzbekistan 1 1 4 1 N/R 0%

Middle East 1 2 Upper middle 1 Iraq 1 1 4 1 N/R 0%

Sub-Saharan 13 26 Upper middle 1 South Africa 1 1 4 1 Public 0%
Africa Low middle 10 Cote d'lvoire 2 2 7 1 Public 0%
1 Centralised TS 0%
Ghana 2 2 7 1 Private 100%
1 Public 0%
Kenya 2 2 7 1 N/R 25%
1 Public 50%
Nigeria 3 3 11 1 N/R 100%
2 Public 100%
25%
Zambia 1 1 4 1 N/R 0%
Low 2 Burkina Faso 1 1 4 1 N/R N/R
Uganda 1 1 4 1 Centralised TS 100%

Regions align with the United Nations (UN) designations and classification is by World Bank Category (2019).22 A centralised transfusion service supports more than one hospital.
Approximate proportion of blood supply collected by the HBTS facility refers to self-reported proportion of blood collected for transfusion internally for use within the hospital (self-
collection).

HBTS, hospital blood transfusion service; NR, not reported; TS, Transfusion Service.
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transfusion testing for other facilities (18, 27%) and eval-
uation of transfusion reactions (28, 42%).

Unlike most high-income countries, 77% of the HBTS
(36 of 47) reported performing blood collections to meet
their patients’ blood transfusion needs. Of these, 15 HBTS
(32%) described being solely dependent on blood they
collected to transfuse their patients (internal hospital-based
blood collection). Another 21 HBTS (45%) performed both
internal blood collection and received varying levels of blood
supplied from an outside agency (external blood supplier).
Only 11 HBTS (23%) had blood provisioned entirely by an
external blood agency. For the HBTS that collected blood,
the most common methods of donor recruitment included
an open call for blood donation (donors self-identify) (25,
54%); hospital policy requirements for patients or family
members to supply or replace blood transfused (family or
replacement donations) (15, 33%) or non-monetary incen-
tives (6, 13%). There were no reports of monetary remuner-
ation to blood donors.

Oversight and leadership

The leadership of HBTS was varied (table 2). When led by
a physician, the medical specialisations involved included
haematology/haemotherapy, transfusion medicine and clin-
ical pathology/pathology. Hospital transfusion committees
(HTGs) that oversee blood transfusion policies, procedures
and guidelines were present in most facilities. The compo-
sition of the HTC involved medical doctors, nurses, labora-
tory staff and administrators, with lesser participation from
other stakeholders. Of the 24 HBTS reporting HTC meeting
frequency, most met two to four times in the prior year (13,
54%), followed by more than 10 times (4, 17%); only two did
not meet within the preceding year (2, 8%). Written blood
transfusion policies were present in most reporting facilities.
Blood transfusion policies were created at the organisational
(23, 44%), national (21, 40%) levels or by the department or
provider (8, 16%). The written policies emphasised transfu-
sion reactions, informed consent and the appropriate use of
blood.

Pretransfusion testing methods

The selection of blood for transfusion requires the HBTS to
perform patient blood typing, and blood donor-to-patient
cross-match testing using immunohaematology (usually
serological) laboratory assays to ensure the blood is compat-
ible. Respondents (31) used several different laboratory
testing methods (figure 1). The primary methods for blood
typing (per the ABO system: O, A, B, and AB blood groups
and Rhesus factor, also known as ABO/Rh), red blood cell
(RBC) antibody detection, RBC antibody identification,
and compatibility (donor and patient) testing diverged by
World Bank classification level. More simplistic testing (tile
orslide agglutination) was done in HBTS in LICs, while more
reproducible and standardised testing methods (gel or solid
phase) used in LMC or UMC. Two facilities of the 31 did not
typically perform antibody identification. Of 33 respondents
describing pretransfusion compatibility testing of the patient
for whole blood and RBC transfusion, most performed

Table 2 Characteristics of HBTS leadership and blood
transfusion oversight

Hospital-level structures N=31
Transfusion service leadership composition 31 (100%)
Medical director 12 (39%)
Manager/director/supervisor 10 (32%)
Other specialist (SBB, pharmacist) 9 (29%)
Transfusion committee is present and 24 (77%)
composition of membership
Medical directors 24 (100%)
Nurses 20 (83%)
TS laboratory staff 18 (75%)
Administrators 16 (67 %)
External blood supplier 8 (83%)
Other (social worker, ethicist, blood donor, 4 (16%)
patient)
Ministry of health 3 (13%)
Community members 3 (13%)
Written blood transfusion policies and topics 29 (94%)
Transfusion reaction notification to the TS 26 (90%)
Informed consent for blood transfusion 24 (83%)
Clinical use of blood 24 (83%)
Pretransfusion and post-transfusion patient 23 (79%)
care
Monitoring of blood transfusion practices 23 (79%)
Massive blood loss and management 21 (72%)
Patient blood management 21 (72%)
Preoperative or preintervention patient care 19 (66%)
Postoperative or postintervention patient care 15 (52%)
Blood product wastage 15 (52%)
None of the above 0 (0%)

HBTS leadership characterised the background of the individual
responsible for leading the service. Transfusion committee
composition shows the diversity of participation from the responses;
totals exceed 100% due to multiple selections.*® Blood Transfusion
Policies illustrate the proportion of respondents having written policies
advanced by professional societies.'® '

HBTS, hospital blood transfusion service; SBB, Specialist in Blood
Banking; TS, Transfusion Service.

testing before transfusion (29, 88%); fewer in certain circum-
stances (2, 6%) or notatall (2, 6%).

Transfusion practice

The primary reason for blood transfusion was adult
anaemia not related to malignancy (figure 2). Emergency
transfusion procedures were present in most facilities (27
of 30, 90%); used for trauma (22, 37%), obstetrical haem-
orrhage (19, 32%) and surgery (18, 31%).

When a patient experienced an adverse reaction
from a blood transfusion, most HBTS (29 of 31, 94%)
required clinical staff to report it to the lab; only two
HBTS did not require mandatory reporting. Of the types
of adverse events requiring reporting, under-transfusion
or delayed blood transfusion seldom necessitated formal
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Figure 1 All testing uses agglutination. Blood typing (ABO/Rh using the ABO system: O, A, B, and AB and Rhesus [Rh]
factor) determines the major blood type for red blood cell (RBC) antigens A, B and rhesus (Rh) factor. RBC antibody screening
is a serological test for detection of antibodies directed against RBC antigens other than A and B antigens. RBC antibody
identification finds the specific RBC antibody or antibodies present to inform clinical significance. Cross-matching or
compatibility testing consists of the cumulative examination of donor and patient major ABO incompatibilities and clinically
significant antibodies. Slide or Tile agglutination testing will only detect incompatibility caused by IgM, while tube, gel or solid
phase may also detect incompatibility caused by IgG antibodies. The ‘other’ category included computer cross-match or solid
phase capture. Country classification based on world bank atlas method categories (2019).%2

communication (6 of 231 multi-selection events, 2.6%).
Many HBTS (21 of 32, 66%) had to report adverse trans-
fusion events to external authorities, such as national
haemovigilance or an external regulatory body, however,
undertransfusion (blood ordered but not available for
the patient) hardly ever required external reporting (5 of
153 multiselected events, 3%), despite being a common
occurrence.

adult anemia, non-malignant, 17
adult cancer, 16

other elective surgery, 14

cardiac surgery, 13

obstetrical/pregnancy-related
bleeding or anemia, 12

pediatric anemnia, non-malignant, 8
orthopedic surgery. 7

other indications, 11

S _

Challenges and barriers

Nearly 57% (17 of 30) of HBTS respondents reported
that blood was not available within 24 hours, despite an
order for blood transfusion placed by a provider. Of the
28 explanations, the delays were due to inadequate blood
supplies (15, 54%); specially matched blood not available
(8, 29%); or other (5, 22%). The source of the blood

Figure 2 Adult anaemia, non-malignant, includes chronic loss or decreased production of erythrocytes (RBCs) associated
with pathophysiological conditions other than cancer. Adult cancer and associated myelosuppressive treatments may decrease
RBC production, leading to anaemia, thrombocytopaenia (low platelets) or leucopaenia (low white blood cells). Surgery patients
(elective, trauma resuscitation and cardiac, orthopaedic, obstetrical) may require blood transfusion related to acute blood loss,
however, underlying anaemia may hasten the need for blood transfusion. RBC, red blood cell.
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Figure 3 Themes were distilled qualitatively from free-text comments and multiselect options describing the barriers and
facilitators encountered by LMIC HBTS for timely and appropriate blood transfusion. The size of the box indicates the relative
frequency of mention in responses, the bolded boxes illustrate dominant themes. HBTS, hospital blood transfusion service;

LMIC, low-income and middle-income country.

supply was not an independent explanation of blood
supply shortages (internal vs external blood supplies
[p=0.33], or comparisons to a hybrid supply versus sole
source [p=0.46]), suggesting that other factors, such as
overall low VNRBD blood donation rates, were under-
lying causes.

The availability of the blood supply was the dominant
barrier to blood transfusion across the 29 HBTS respon-
dents describing challenges (13, 45%). Clinician educa-
tion was the second-most reported factor hindering good
transfusion practice (8, 28%). Educational courses on
blood transfusion occurred regularly (11, 37%); intermit-
tently (16, 53%) or notatall (3, 10%). Lack of awareness
to report adverse transfusion events emerged as the most
significant reason for failures to report suspected trans-
fusion reactions (19, 36%). Additional barriers included
sustainable financial models (4, 14%) or others (patient
education, workforce sufficiency and patient access) (4,
14%).

Respondents provided recommendations about how
to improve the safety and availability of blood transfu-
sions. The responses included themes of (1) increasing
the supply of blood through more VNRBD and repeat
blood donations and (2) reducing the demand for
blood through evidence-based transfusion practices and
patient blood management (PBM). These challenges
were mapped to a framework describing the steps and
resources needed to improve the availability of blood for

appropriate transfusion (figure 3). Respondent sugges-
tions included processes to improve HTC oversight,
clinical competencies and broad measures to encourage
VNRBD. Structural factors emphasised necessary mate-
rials, methods and equipment, among other recommen-
dations. Information technology, data sharing and the use
of databases emerged as important facilitators to sharing
blood resources between HBTS facilities and cultivating
repeat VNRBD.

DISCUSSION

This is the largest survey study assessing the capabilities
and blood availability in LMIC hospital-based transfusion
services. Much of the published literature about blood
transfusion in LMICs focuses on the safety of the blood
supply and the risk of transfusion-transmitted diseases.”**
While these topics are critically important, hospital-based
transfusion practices and resources at the local level
are essential determinants impacting patient care and
outcomes.' *' # The HBTS provides a vital service to
ensure enough blood for patients at the facility and that
the blood is used safely and efficiently.

Our study substantiated difficulties ensuring adequate
blood products for patients at the hospital level.” ' *' #*
Respondents described that insufficient blood invento-
ries contributed to delays in treatment for patients. Short-
ages of blood for timely transfusion were reported across
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all blood supply models, including hospital-based blood
collection, blood provisioned from an external supplier,
or a combination of both designs. Blood shortages
impacting patient care were found across the range of
low-income to upper-middle income categories. In high-
income countries, the HBTS usually obtains their blood
supply from accredited external blood collection agen-
cies (nationalised or not-for-profit organisations) using
standardised blood donation programmes, and sensi-
tive and specific laboratory tests to prevent transfusion-
transmitted diseases.” % In LMIC, the HBTS must collect
blood when there is no such external blood supplier, or
the external supplier cannot provide sufficient blood to
meet clinical demand.”?! % However, the contribution of
HBTS blood collection activities in this context is poorly
documented in the literature.

In our survey, 35% of the facilities has a policy of family
or replacement donation when blood is used from the
HBTS. In LMICs, replacement blood donation models
rely primarily on patient families and self-organised
networks to replace the blood needed by the patient.
Relying on family replacement donation (FRD) pres-
ents several challenges, such as the potential higher risk
of transfusion-transmitted infections, artificial shortages
created by reserving blood products for family members
or friends, and wastage of unused reserved blood prod-
ucts."' ? FRD does not provide a robust blood inventory
capable of supporting timely emergency transfusions or
fulfilling a robust surgical programme because it gener-
ally falls short of anticipating clinical blood needs.” *! ****
While FRD can become a potential source of VNRBD, it
is a subsistence approach to safeguard against the HBTS
blood inventory being depleted.'®*** The WHO recom-
mends a base of regular voluntary blood donors to ensure
an adequate, reliable and safe blood supply supported
by national policies.* ™ *' Yet achieving a blood supply
comprised entirely of VNRBD remains a significant chal-
lenge in LMIC health systems.”®? ** ** Low rates public
participation in VNRBD contribute to ongoing blood
shortages.'* Not surprisingly, the respondents to our
survey highlighted more education of the public and
increased health authority involvement in facilitating
voluntary participation in VNRBD. This study did not
examine the specific patient consequences of delayed
blood transfusion or under-transfusion; however, the
literature recognises that acute blood loss due to haem-
orrhage and severe anaemia contributes to preventable
mortality in LMICs.” ° *** The frequency of this circum-
stance is not tracked despite its regularity in LMIC and
recommendations by WHO for measurement and bench-
marking.27 %% %

Immunohaematology methods (laboratory testing
to ensure compatible blood transfusion and prevent
haemolytic reactions) varied by the economic level of the
country where the HBTS was located. This suggests that
gross national income per capita is a significant factor in
available laboratory technology. Methods that use slide
or tile agglutination for blood typing are subjective in

nature. Further, this technique does not include antibody
detection, a crucial part of ensuring blood compatibility
between patient and blood donor, particularly for previ-
ously transfused patients.”” Supply chain and instrumenta-
tion may also bear on test methods selection in LMIC. The
accessibility of test reagents for blood typing and patient/
donor RBC compatibility testing is one of the critical
reasons for the lack of this testing.”® Reagent availability
and simple testing approaches without strict patient iden-
tification can lead to false results and the possibility of
the HBTS dispensing incompatible blood.** *” Although
this study did not specifically explore the use of RBC anti-
body panels to identify pretransfusion antibodies in the
patient, only two facilities did not routinely perform anti-
body identification, which may suggest a selection bias
for facilities with higher capacity to respond to the survey.
For instance, in Uganda, the commercial supplies and
reagents needed to perform RBC antibody detection are
not routinely available, leading blood bankers to make
homemade reagents.”

Evidence-based transfusion practices and PBM princi-
ples are relevant in LMIC.* PBM refers to a bundle of
evidence-based interventions promoting conservative
transfusion practice to optimise medical and surgical
patient outcomes.*’ PBM may help address underlying
pathological conditions contributing to anaemia, not due
to malignancy, the dominant reason for blood transfusion
in our survey. For example, the treatment of anaemia
in pregnant women with preoperative haematinics may
reduce the need for blood transfusion, prevent unnec-
essary interventions and conserve the blood supply.** **
Application of PBM uses multidisciplinary approaches,
within and beyond the hospital setting.” '* * ** In our
survey, clinician education was identified as a potential
barrier to evidence-based blood transfusion. While more
than half of the respondents indicated intermittent
educational courses on blood transfusion, the respon-
dents cited a need for regular educational programmes.
Considering upstream interventions for maternal health,
including primary care providers in educational offer-
ings may facilitate the treatment of anaemia in preg-
nant women at risk of blood loss.* In many high-income
countries, HTCs are required by accrediting bodies.'® **
The WHO and international professional societies also
promote HTCs to improve patient outcomes related to
blood utilisation.”” *! HTCs were reported as active in most
respondent facilities and may serve as a platform to influ-
ence clinical transfusion practice, including the adoption
of PBM.* HTCs could be influential in addressing blood
supply shortfalls, blood wastage, approaches to PBM, and
educational needs of practitioners.*® *” Most of the HBTS
respondents in this survey have a practising HTC, which
suggests that attention to transfusion practice is a priority
within these LMIC hospitals. However, as one respondent
noted, the HBTS and HTCs are not typically fiscal over-
sight bodies, so their impact may be blunted.

To our knowledge, this survey is one of the most
extensive compilations describing the status of LMIC
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blood transfusion at the hospital level. While previous
published data was reported at the national level, this
study provided unique insights into HBTS capabilities
and challenges in delivering blood transfusion to patients
including the use of different approaches to obtain blood
products."’ '* #* Participation was ample and geograph-
ically diverse, improved by the availability of the survey
in four languages. The purposeful sampling process
through known contacts enhanced credibility of the find-
ings by accessing individuals with deep knowledge of the
subject matter and context. A common theme cited by
the HBTS respondents was the need for ongoing govern-
ment commitment and support, including the need for
financial models, health system funding, and health
authority advocacy for VNRBD to assure a reliable blood
supply. Beyond the bounds of the HBTS, policy-makers,
communities, organisations and individuals can promote
the act of blood donation for a resilient healthcare system
enabled by a safe and sufficient blood supply.” **

Our study had limitations, including its reliance on
email for solicitation of survey participation. The sampling
was not an exhaustive compilation of all HBTS in LMICs
impacting representativeness, transferability and gener-
alisability to settings beyond those studied. Responses
cannot be inferred to represent uniform practices in
any given country; we observed variability within coun-
tries providing more than a single response. The WHO
official languages were narrowed based on knowledge
about the invited respondents. The analysis was limited to
institutions that transfused blood; input was not solicited
from those outside the hospital (eg, Ministries of Health,
national blood services or ancillary services) who may also
have relevant perspectives. The data collection period
overlapped the declaration of the COVID-19 pandemic,
which may have influenced blood availability. The ques-
tions were not specific to pandemic-related changes, nor
did COVID-19 arise in any responses. While gross national
income per capita is a standard method of stratification,
there may be other explanations, including underlying
transfusion-dependent disease burden, the structure of
the health system, geographical characteristics or other
socioecological factors that impact blood inventory in
countries.”” Selection, recall and desirability bias may
have influenced the responses. No external funding or
conflicts of interest were disclosed by the respondents.
However, some may have perceived the non-monetary
incentive as motivation to participate in this survey.

CONCLUSION

This comprehensive survey provides insights into the
status of hospital-based transfusion service resources and
capabilities in LMIC. Availability of blood for transfusion
continues to be a dominant problem in hospitals, compli-
cated by factors beyond their direct control. Important
findings included the responsibility of the HBTS to
generate the facility’s blood supply and how inadequate
inventories result in the inability to fulfil timely blood

transfusion orders. Ironically, delayed blood transfusion
or lack of transfusion was rarely captured as an adverse
event, despite the implications for poor patient outcomes.
This study highlights the gap in tracking the patient-level
impact of low blood inventories and insufficient testing
resources at the hospital level. HBTSs require materials
and supplies to perform high-quality laboratory testing,
which may otherwise contribute to adverse patient
events.” > We found that pretransfusion testing capa-
bilities vary by the country’s economic level, hindering
safe transfusion therapy. There is a need for ongoing
multidisciplinary education, training on evidence-based
transfusion practices and reporting among clinicians.
Improvement opportunities may include the engage-
ment of HTCs to increase clinical competencies in blood
transfusion, nurture continuing education and promote
VNRBD. Based on survey responses, LMIC HBTSs
require support from their administrations, communities
and governments to improve transfusion safety, including
sufficient blood inventories available for timely care of
patients who need lifesaving transfusion therapy. These
findings highlight areas for further exploration, mainly
related to the lack of available blood for transfusions in
hospitals and actions to identify and consequently avert
adverse transfusion events.
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