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Albumin

Benefits of albumin administration for large volume
resuscitation have been controversial for many years.
Although a recent review stated that albumin might have
immunomodulatory and anti-inflammatory, antioxidant
properties, the evidence of albumin for fluid resuscitation
is still inconclusive [IR]. A multicenter, randomized,
parallel, open-label, pragmatic trial evaluated the efficacy
of long-term human albumin administration in decompen-
sated cirrhosis. A total of 431 patients included in the study
received standard treatment (combination of aldosteronic
drugs and furosemide) or standard treatment plus long-
term human albumin for up to 18 months. Overall,
18-month survival rate was higher in the standard treat-
ment plus long-term albumin than standard treatment
alone group (77% vs 66%; P =0.028), and there were no
difference in non-liver related adverse events [2C].

In a prospective single-blinded study with non-critical
illness patients (1 =100) undergoing elective cystectomy
showed no difference in renal function when 5% albumin
was compared to balanced 6% hydroxyethyl starches for

volume replacement. Renal function was assessed and
analyzed with serum cystatin C concentrations; esti-
mated glomerular filtration rate; risk, injury, failure, loss,
and end-stage renal disease criteria; and neutrophil
gelatinase-associated lipocalin [3C].

BLOOD TRANSFUSION [SEDA-15, 529;
SEDA-37, 404; SEDA-38, 336; SEDA-39, 331;
SEDA-40, 415]

Erythrocytes

Infection

An 18-year-old patient with sickle cell disease who
was receiving monthly red blood cell (RBC) transfusions
presented with veno-occlusive crises and multi-organ
failure. Patient was diagnosed with hemolytic transfu-
sion reactions and transfusion-transmitted infections,
which was confirmed to be Plasmodium falciparum [4A].

Cardiovascular

A meta-analysis of 17 observational studies demon-
strated that RBC transfusion was associated with higher
risk for all-cause mortality and acute coronary syndrome
(adjusted RR 2.23; 95% CI 1.47-3.39; HR 1.93; 95%
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CI 1.12-3.34; RR 2.61; 95% CI 2.17-3.14, respectively)
when compared to no blood transfusion. However,
hemoglobin-stratified analyses showed that RBC transfu-
sion might have either beneficial or neutral effects on
mortality at hemoglobin below 8.0g/dL (RR 0.52; 95%
CI 0.25-1.06) [5M].

A prospective randomized trial performed in Finland
evaluated two study groups who had RBC transfusion
threshold of either hemoglobin 80 or 100g/L periopera-
tively in cardiac surgical patients. There was no signifi-
cant difference in intraoperative or postoperative
bleeding, and baseline coagulation laboratory values.
However, patients in the hemoglobin threshold 100g/L
group received significantly more RBC transfusions dur-
ing the operations. Two patients from each group
required re-sternotomies due to bleeding during the first
24h of surgeries. One patient in the hemoglobin 80g/L
group had postoperative myocardial infarction with
ST-elevation [6C].

Pulmonary

A review of post-liver transplantation pulmonary
complications identified RBC transfusion as an indepen-
dent risk factor that prolongs ventilation time and mortal-
ity. The pulmonary complication was related to
pulmonary edema and viral pneumonia with RBC trans-
fusion greater than 10 units [7R].

Neurologic

A case report of an 18-year-old patient with known
factor X deficiency with menorrhea received 4units of
RBC for anemia and 10units of fresh frozen plasma
(FFP) for menorrhagia, who subsequently developed
hypertension, generalized tonic—clonic convulsions with
magnetic resonance imaging finding consistent with pos-
terior reversible encephalopathy syndrome (PRES).
Derangements in blood glucose and liver function tests
were also noted [8A].

Neonates

A recent review identified oxidative injury, necrotiz-
ing enterocolitis, severe intraventricular hemorrhage, ret-
inopathy of prematurity, transfusion related acute lung
injury, and iron overload as potential risks of the RBC
transfusion for the preterm baby. Thus the need for the
restrictive transfusion guideline was emphasized to min-
imize those risks [9R]. A meta-analysis of 17 observational
studies reported that there is no association between RBC
transfusion and necrotizing enterocolitis in preterm
infants (OR: 0.96; 95% CI: 0.53-1.71; P =0.88). The studies
included in the meta-analysis are predominantly low-to-
moderate quality observational studies [10M].
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Granulocytes

A retrospective analysis of granulocyte transfusion
evaluated 47 patients with neutropenia secondary to che-
motherapy, hematopoietic stem cell transplantation or
underlying diseases and proven or probable bacterial
or fungal infection that did not improve after treatment
with antimicrobials, or an expected duration of neutrope-
nia for at least 5 days. Of the 47 patients, 72.3% had
improvements regarding infections with overall survival
rates at 30 and 120 days were 66% and 57.5%, respec-
tively. Two patients experienced dyspnea, increased
heart rate and decreased blood pressure. There were a
total of 8 patients who received granulocyte transfusions
before hematopoietic stem cell transplantation. One
patient suffered grade IV acute graft-vs-host disease
(aGVHD), and 2 patients suffered grade I aGVHD. One
patient had died of severe pulmonary infection and 1
patient died due to myocarditis. There were 2 patients
who received granulocyte transfusions after hematopoietic
stem cell transplantation. One patient suffered grade II
aGVHD, and the other patient experienced limited
chronic graft-vs-host disease (cGVHD). One of them
did not recover and died of multiple organ dysfunction
syndrome, and the other patient died due to thrombotic
thrombocytopenic purpura [11c].

Platelets

Mortality

In a recent Cochrane review of 12 randomized con-
trolled trials, a trial of 190 participants compared platelet
transfusion to open control for acute spontaneous intra-
cerebral hemorrhage associated with antiplatelet drugs.
In this trial, platelet transfusions were associated with a
significant increase in death or dependence (modified
Rankin Scale score 4-6) at day 90 (70/97 vs 52/93; RR
1.29, 95% CI 1.04-1.61) [12M].

Infection

Infection risk with platelet transfusion had been a con-
cern for patients with myelodysplastic syndrome and
hemato-oncology conditions. In the United Kingdom,
implementation of bacterial screening significantly
reduced the risk of transfusion related infections; how-
ever, there is still a risk for complications such as hepatitis
B, hepatitis C, human immunodeficiency virus, hepatitis
E, human T-lymphotropic virus, and cytomegalovirus
[13R].

Storage

Previous evidence suggested that platelets stored at
room temperature might increase bacterial proliferation,
which leads to transfusion-related infection. A recent
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clinical trial of temperature cycling during platelet
cold storage showed improvement in vivo recovery
and survival in healthy volunteers. Temperature cycling
platelets had in vivo recovery of 42.6%+16.4%,
survival of 48.1%414.4% hours, and area under
curve (AUC) of 1331.3+910.2 while the room tempera-
ture platelets in vivo recovery were 55.7% +£13.9%,
survival of 161.3+£28.8h, and AUC of 5031.24+
1643.3 (n =12, P <0.05). In a separate paired compari-
son, cold temperature stored platelets had recovery of
23.1+8.8%, survival of 33.7+14.7h, and AUC of
540.2£229.6 while temperature cycling platelets had
recovery of 36.5+12.9%, survival of 49.0+17.3h,
and AUC of 1164.3+622.2 (n =4, P <0.05). In conclu-
sion, temperature cycling storage for 7 days produced
platelets with better in vivo circulation kinetics than cold
storage [14E].

In an observational study of platelet transfusion reac-
tions in the Netherlands, a total of 2407 transfusion
reactions were reported during 2006-2015. Platelet con-
centrates stored in plasma (plasma-PLT) were compared
to platelet concentrate stored in platelet additive solution
(PAS) from two different manufacturers (PAS-B-PLT,
PAS-C-PLT). The study found that there were statistical
difference in rates of transfusion-related circulatory
overload, transfusion-related acute lung injury, acute
hemolytic reaction, delayed hemolytic reaction, and sus-
pected infection. When PAS-B-PLT transfusions were
compared to plasma-PLT transfusions, the overall rela-
tive risk (RR) of transfusion reactions was 0.99 (CI 95%
0.88-1.11). When PAS-C-PLTs were compared to
plasma-PLTs, the RR was 0.56 (CI 95% 0.46-0.68) for all
transfusion reactions. When PAS-C-PLTs were compared
to PAS-B-PLTs, for all reactions the RR (95% CI) was 0.56
(0.45-0.70). Overall, PAS-C-PLT was associated with
fewer transfusion reactions compared to plasma-PLT or
PAS-B-PLT [15C].

BLOOD SUBSTITUTES [SEDA-15, 84;
SEDA-37, 406; SEDA-38, 339; SEDA-39, 333;
SEDA-40, 417]

Hemoglobin-based oxygen carrier (HBOC)

While RBC transfusions are the mainstay of treatment
for life-threatening anemia, management of patients who
cannot accept RBC transfusion remains as a medical chal-
lenge. HBOC is an alternative therapy for those who can-
not receive RBC transfusions, and its use has been
published in multiple clinical trials in recent years; how-
ever, the evidence of HBOC administration in critically ill
patients with sickle cell disease is scarce. A case series of 3
critically ill patients who received HBOC during sickle
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cell crisis was reported. Two patients received more than
20units of HBOCs, and the other patient received 6 units
of HBOCs. The first patient experienced hypertension
with the first unit administration, then methemoglobine-
mia to 10.2% after receiving 3 units, which were resolved
with appropriate treatment. The second patient also
developed hypertension to mean arterial pressure of
95mmHg, which was resolved without any treatment.
Lastly, the third patient had developed a carboxyhemo-
globinemia to 10.4% and a methemoglobinemia to 6%
after 23 units of HBOCs. The patient was treated with oral
ascorbic acid. All three patients survived and were dis-
charged from the hospital [16A].

PLASMA AND PLASMA PRODUCTS
[SEDA-15, 84; SEDA-37, 407; SEDA-38, 340;
SEDA-39, 333; SEDA-40, 417]

Alpha 1-antitrypsin

Alpha 1-antitrypsin deficiency is a genetic condition
that affects multiple organ systems including lung and
liver. It was first recognized in patients with emphysema,
and purified alpha 1 proteinase inhibitor (A1P1) has been
implicated to slow the progression of emphysema. Previ-
ous studies reported chills, urticarial rashes, fatigue, nau-
sea, and vomiting as the most common adverse effects of
A1P1 [17]. In addition, rare episodes of IgE-mediated
anaphylaxis and IgA related anaphylaxis were reported
in patients with IgA deficiency [18]. Recent review of
anti-protease and alpha-1 antitrypsin augmentation ther-
apy did not identify additional adverse events [19R].

C1 esterase inhibitor concentrate

Hereditary angioedema is a genetic deficiency or dys-
function in C1 esterase inhibitor protein, which leads to a
laryngeal edema associated with upper airway swelling
in the most severe cases. A case report of a 48-year-old
female who presented with oropharyngeal and facial
swelling was successfully treated with 1000 units C1
esterase inhibitor protein concentrate. Initially, the
patient did not respond to intramuscular epinephrine,
intravenous fluids, antihistamines and steroids. Measure-
ment of serum C4 and C1 esterase inhibitor before admin-
istration of C1 esterase inhibitor protein concentrate was
lower than the reference range, 12.7 and 14.3mg/dL,
respectively. No adverse events were noted after admin-
istration of C1 esterase inhibitor protein concentrate
[20A].

The use of C1 esterase inhibitor protein was evaluated
in non-hereditary angioedema with normal C1 esterase
inhibitor through its inhibition of bradykinin formation.
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Review of 61 articles included therapies with ecallantide,
icatibant, C1 esterase inhibitor, fresh frozen plasma (FFP),
tranexamic acid, and omalizumab for the treatment of
angiotensin-converting enzyme inhibitor-induced angioe-
dema, idiopathic angioedema, and angioedema with
wheals. Safety data were available in 25 of 61 articles, of
which only 10 patients received C1 esterase inhibitor.
None of the patients were reported to experience adverse
events [21M].

Cryoprecipitate

Cryoprecipitate is a commonly used plasma product
for the replacement of fibrinogen in North America. Since
cryoprecipitate does not undergo pathogen reduction
process, there was a risk associated with infections.
Due to the safety concern, European countries utilize
purified human fibrinogen concentrate as a therapeutic
choice; however, head-to-head comparison of cryopreci-
pitate with purified human fibrinogen concentrate has
not been established. A phase Il non-inferiority, random-
ized comparison of a new fibrinogen concentrate vs cryo-
precipitate for treating acquired hypofibrinogenemia in
bleeding cardiac surgical patients is an ongoing study
that may help solve the curiosity of both efficacy and
safety of fibrinogen replacement therapies. Fibrinogen
Replenishment in Surgery (FIBRES) aims to recruit
approximately 1200 patients to provide >90% power to
detect non-inferiority of fibrinogen concentrate to cryo-
precipitate [22C].

Fresh frozen plasma (FFP)

Infection

A single center retrospective analysis of outcomes was
conducted comparing fresh frozen plasma to Octa-
plasLG, a solvent-detergent blood group specific plasma,
in pediatric cardiac surgical patients. A total of 105
pediatric patients <2 years of age were included in the
analysis with 65 patients in the OctaplasLG group and
40 patients in the FFP group. There were no statistical
differences in amounts of intraoperative RBCs, platelets,
or cryoprecipitate transfusions used. Immediate postop-
erative coagulation such as international normalized
ratio (INR) and activated partial thromboplastin time
(APTT) was significantly lower in the OctaplasLG group
vs FFP group (INR 1.26 vs 1.35, P <0.0001; APTT 1.35 vs
1.63, P =0.0353). More patients in the FFP group received
additional plasma transfusion in the first 12h vs the
OctaplasLG group (50% vs 18.5%; P =0.001), and there
was a higher rate of postoperative infections in the FFP
group than the OctaplasLG group (30% vs 10.8%,
P =0.0185) [23c].
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PLASMA SUBSTITUTES [SEDA-37, 408;
SEDA-38, 341; SEDA-39, 334; SEDA-40, 418]

Esterified starches
Kidney injury

A randomized controlled trial compared balanced 10%
hydroxyethyl starch (HES) with balanced 6% HES and
balanced crystalloid use during pancreatic surgery. Pri-
mary endpoints were intraoperative volume of HES
and time until full oral diet. When patients’ body weights
were adjusted, patients receiving 6% HES required more
volume of HES than patients receiving 10% HES (24.0
[21.6;28.3] vs 33.3 [28.2; 46.2] mLkg BW, P =0.002). Both
HES solutions resulted in similar efficacy in reducing
intraoperative fluid administration when compared to
crystalloids, and there were no difference in gastrointes-
tinal outcomes. However, patients in the 10% HES
group had higher incidence of acute kidney injury com-
pared to patients in the crystalloid group (86.7% vs
45%, P =0.01) [24c].

A review of 7 randomized controlled trials evaluated
the efficacy and safety of 6% HES vs normal saline in crit-
ically ill patients. The results showed that more patients
in the 6% HES group met the RIFLE (risk, injury, failure,
loss, end-stage kidney disease) criteria for risk and injury
(P <0.05). Two randomized controlled trials compared
10% HES to normal saline did not show any statistical dif-
ference in all-cause mortality or numbers of patients who
met the RIFLE criteria [25M].

A randomized single-center trial was conducted to
compare HES to acetated Ringer’s solution as cardiopul-
monary bypass priming solution. A total of 40 patients
were included in the trial, 20 patients in each group.
The results showed that priming with HES lowered fluid
loading during bypass (HES group 3374mL vs acetated
Ringer’s solution group 4328mlL, P =0.024) and
improved cardiac function in early postoperative period
(HES group 2.7 (0.4) L/min/m? vs acetated Ringer’s solu-
tion group 2.1 (0.3) L/min/m?, P < 0.001). Ten patients in
the HES group and 9 patients in the acetated Ringer’s
solution group experienced atrial fibrillation. Six patients
in the HES group and 4 patients in the acetated Ringer’s
solution group received erythrocyte concentrate transfu-
sions during the perioperative and postoperative period,
which was not statistically different. However, three
patients who developed acute kidney injury were all in
the HES group [26c].

Hematologic

An exploratory post hoc subgroup analysis of a prospec-
tive trial evaluated functional renal parameters and the
structural biomarkers (alpha-glutathione S-transferase,
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kidney injury molecule-1, liver fatty acid-binding pro-
tein, and neutrophil gelatinase-associated lipocalin) in
44 patients after coronary artery bypass grafting who
received either 6% HES (130/0.4) or crystalloid solution.
There were no differences in mortality, acute kidney
injury, need for renal replacement therapy, and most
of functional and structural renal parameters between
the two groups. Liver fatty acid-binding protein was
higher in the HES group than the crystalloid group at
24h postoperatively (6.47 vs 2.15; P =0.0002), and blood
coagulation parameters were significantly more compro-
mised in the HES group (median factor II HES 80.9% vs
crystalloid 105.4%, P =0.0012; median factor X HES 70%
vs crystalloid 95.7%, P =0.031; median thrombocytes
HES 207.2gpt/L vs crystalloid 252.8gpt/L, P =0.001).
Blood loss and vasopressor doses were reported to be
higher in the HES group; however, it was not statistically
significant [27c].

Gelatin

Gelatin is a synthetic colloid plasma expander used for
fluid resuscitation. Although recent systematic reviews
have stated that gelatin is not associated with increased
mortality during resuscitation for critically ill patients,
there were clinical concerns for gelatin reducing clot
strength. In vitro analysis of succinylated gelatin (SG)
solution compared with normal saline in hemodilution
was conducted using rotational thromboelastometry.
Whole blood samples from 20 healthy volunteers were
obtained, and they were diluted with either SG solution
or normal saline by 10%, 20%, and 40%. Coagulation
time (CT), clot formation time (CFT), alpha angle, and
maximum clot firmness (MCF) were measured. CT was
prolonged at 40% dilution with SG solution when com-
pared to whole blood (Mean SG solution 84.3s vs whole
blood 71.75s; P =0.003), and CFT was progressively
prolonged with each dilution. At 40% dilution, mean
CFT in SG was 179.1s vs 87.9s in whole blood
(P =0.003). The mean alpha-angle was decreased with
40% hemodilution with SG when compared with whole
blood (SG 58.1° vs whole blood 72.4°; P =0.001), and
mean MCF was reduced with SG 40% hemodilution com-
pared to whole blood (SG 47.7mm vs whole blood
62.5mm; P =0.001). MCF analysis was also reduced at
20% hemodilution with SG compared with whole blood
(mean SG 9.1 mm vs whole blood 13.9mm; P =0.0001).
MCF was reduced only at 40% hemodilution with
normal saline (normal saline mean 7.5mm vs whole
blood 13.9; P =0.001). The study concluded that
impaired coagulation might occur with SG solutions at
40% hemodilution [28E].
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Intravenous immunoglobulins

Neurologic

A case of an immunoglobulin-induced aseptic menin-
gitis was reported in a patient with a past medical history
of Systemic Lupus Erythematosus (SLE), associated Sjog-
ren syndrome, and recently worsened asymptomatic
hypogammaglobulinemia secondary to rituximab. The
patient was started on 10% intravenous immunoglobulin
(IVIG) 2g/kg over 5 consecutive days for replacement
therapy. Thirty-six hours after the first infusion, the
patient presented to the emergency department with
headache, photophobia, nausea, vomiting, fever, along
with neck stiffness without focal neurological signs. Lum-
bar puncture was conducted and revealed CSF analysis
of neutrophilic pleocytosis with 1547 cells/mm? (87.5%
neutrophils), hyperproteinorrachia (15.3mg/dL) and
mildly reduced glucose (50mg/dL), which were consis-
tent with aseptic meningitis. Infectious disease laboratory
results were all negative, and repeated lumbar puncture
result on day 5 showed normal CSF analysis [29A].

Commercially available IVIG products include lyoph-
ilized formulations that require time to reconstitute,
and 5% liquid formulation that require higher volume
of fluid for infusion. A new 10% IVIG solution was intro-
duced to augment the limitations of older products,
yielding high-purity and glycine-stabilized human IVIG.
The pharmacokinetic and safety profile of the new
product was analyzed in a prospective, open-label, non-
randomized, multicenter, phase III trial that included
51 patients with common variable immunodeficiency
or X-linked agammaglobulinemia. Depending on the
previous IVIG doses, patients either received IVIG 10%
infusion every 3 (n=21) or 4 weeks (n=30) for
12 months. The adverse events occurred during 38 infu-
sions (5.1% of total number of infusions), and headache
was the most abundant and reported in 22 infusions
(3.0%). Patients in the 4-week group had a higher inci-
dence of serious adverse events (13% vs 5%) including
death, persistent or significant disability/incapacity,
requirement of hospitalization or prolongation of existing
hospitalization, or other important medical event. How-
ever, more patients in the 3-week group had severe
adverse events (24% vs 7%) defined as the marked limi-
tation in activity with required assistance, medical inter-
vention or therapy. Two patients required premedication
for 3 infusions [30c].

In a post-authorization tolerability and safety analysis
of IVIG Octagam® 10%, a subgroup of patients (n =112)
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with immune thrombocytopenia (ITP) was observed and
monitored with a focus on thromboembolic events. Mean
dose of Octagam® 10% was 0.4 g/kg/infusion, and a total
of 10 events were reported resulting in adverse drug reac-
tion occurrence rate at 0.8% of all infusions. The most
common adverse drug reactions were back pain (1 =3)
and headache (n =2); in addition, nausea, dizziness
and a sensation of heaviness were also reported. There
were no thromboembolic events or other serious adverse
drug reactions [31C].

Pulimonary

Kawasaki disease is a rare disease state associated with
acute vasculitis that leads to multiple organ dysfunction.
The disease carries a potential to cause pleural effusion as
one of its complications; however, a case from Japan was
reported after a 1 year 3-month-old pediatric patient
developed pleural effusion right after infusion of IVIG
while other acute symptoms were subsiding. The patient
received 2 g/kg IVIG and significant pleural effusion was
noted on the chest radiography and computed tomogra-
phy 48h after the completion of therapy. The patient
experienced a mild dyspnea and low oxygen saturation
of 96% at room air. A total of 130mL of exudative pleural
fluid was drained with fluid to serum ratio of 0.53 [32A].

Infusion reactions and infections

IVIG therapy is used for the initial therapy for Kawa-
saki disease. Although evidence is not well established in
current clinical practice, infliximab was shown to be well
tolerated in these patients. A phase III, randomized,
open-label, active-controlled, parallel-group, multicenter
trial was conducted to compare infliximab with IVIG in
31 Japanese patients with Kawasaki disease who had per-
sistent fever after an initial dose of IVIG. Patients received
a single dose of infliximab 5mg/kg (n =16) or polyethyl-
ene glycol-treated human immunoglobulin (VGIH;
n =15) 2g/kg on day 0. Defervescence rate within 48h
was greater with infliximab than VGIH (76.7% vs 37%,
P =0.023), and defervescence was achieved earlier in
infliximab (P =0.0072). Adverse events were reported
in 15/16 patients in infliximab group (93.8%) and
15/15 patients in VGIH group (100%). Relapse of Kawa-
saki disease occurred in one patient in VGIH group, and
more infusion reactions and infections were reported in
VGIH group (2/15 (13.3%) and 10/15 (66.7%), respec-
tively) compared to the infliximab group (0/16 and
6/16 (37.5%), respectively) [33c].

Hematologic

A patient with splenic marginal zone lymphoma
developed acute thrombocytopenia upon administration
of Intratect IVIG for hypogammaglobulinemia. The
nadir counts for platelets were 27 x 10°, 50 x 10°, and
9 x 10°/L, and an immunofluorescence test applying flow
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cytometry and monoclonal antibody immobilization of
platelet antigens assay showed that there was a strong
direct binding reaction between the patient’s platelets
and Intratect IgG.

Subcutaneous immunoglobulin

Subcutaneous immunoglobulin (SCIG) provides an
alternative delivery method for patients who cannot tol-
erate intravenous administration or require a formulation
that can be administered at home. Studies utilizing SCIG
as compared to IVIG for primary immunodeficiency syn-
dromes report fewer adverse effects; however, heteroge-
neity in SCIG formulation and studied populations lead
to a large variance in reported incidences [34M]. Addi-
tional advantages include opportunities for ambulatory
infusion, lower health care costs, and no need for preme-
dication [35M].

van Schaik and colleagues conducted an international,
multi-centered, randomized, double-blinded, placebo-
controlled study of Hizentra® 20% in patients with
chronic inflammatory demyelinating polyneuropathy
(CIDP). The PATH study randomized 172 patients 1:1:1
to placebo, low-dose SCIG (0.2g/kg), and high-dose
SCIG (0.4 g/kg). Both low and high doses demonstrated
statistically lower probabilities of disease relapse in
24 weeks relative to placebo. However, the low and high
dose SCIG groups experienced greater incidences of any
treatment emergent adverse effects (37% vs 58% and 52%;
placebo vs low and high dose, respectively); general dis-
orders and conditions such as fatigue (11% vs 28% and
31%); local site reactions (7% vs 19% and 29%); infections
(14% vs 23% and 10%); and musculoskeletal disorders
(7% vs 18% and 10%). A total of six patients (3%) pre-
sented with serious adverse effects. One was observed
in the placebo group, three in the low dose, and two in
the high dose group; however, only one acute allergic
dermatologic reaction in the low dose group was deemed
causally related [36MC].

A large retrospective cohort study sponsored by the
US Food and Drug Administration (FDA) identified
health care claims from over 20000 commercially insured
patients in the United States who were exposed to IVIG
and/or SCIG from January 1, 2008 to May 31, 2014. Using
Gammagard Liquid® (IVIG) as a reference, the investiga-
tors did not find a statistically significant difference in the
adjusted rate of hemolytic reactions with Hizentra®, the
only SCIG included in this analysis (OR 1.19, 95% CI
0.21-6.69). The study suggested Hizentra® was associ-
ated with a lower risk of hemolytic reaction compared
to the IVIG products, but further studies would be
needed for confirmation [37C].

Dimou and colleagues described a single-center retro-
spective review of SCIG 10% administered to 33 patients
with hypogammaglobulinemia secondary to hematologic
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malignancies. SCIG was dosed at 0.4-0.8 mg/kg/month
(with recombinant human hyaluronidase pretreatment)
to achieve IgG trough levels near 600mg/dL, and 444
uncomplicated infusions were recorded. Infection was
documented in six patients (18.1%)—all had IgG levels
<600mg/dL at time of infection. Three patients (9%)
presented with mild (grade 1) ADRs, consisting of
low-grade fever and headache the evening following ini-
tial or second SCIG infusion. Local edema following sub-
cutaneous infusion was mild and resolved within 48 h of
infusion; one male patient reported unilateral scrotal
edema hours after infusion, which resolved in less than
24h [38c].

Anti-D immmunoglobulin

The FDA has addressed concerns raised by the US
Environmental Protection Agency (EPA) regarding mer-
cury in plasma-derived products. No currently in-date
anti-D (Rho D) immunoglobulin product contains any
quantity of thimerosal, a preservative that can decom-
pose to form ethyl mercury in small quantities [395].

COAGULATION PROTEINS [SEDA-37, 411;
SEDA-38, 344; SEDA-39, 336; SEDA-40, 421]

Factor 1 (fibrinogen)

Fibrinogen concentrate is a preferred therapeutic treat-
ment for fibrinogen replacement in congenital fibrinogen
deficiency. A prospective, multinational phase III trial of
a new plasma-derived, double virus-inactivated human
fibrinogen concentrate was conducted to evaluate the effi-
cacy and safety in use for on-demand treatment of bleed-
ing episodes and surgical prophylaxis in congenital
afibrinogenemia patients. Thirteen patients were included
in the evaluation, and resulted in 95.7% treatment success
(90% (I, 0.81-1.00), and no deaths, thromboses, or sero-
conversions were reported [40c].

In a single-center, retrospective study evaluated the
outcome of prophylactic fibrinogen concentrate infusion
in 53 patients who had undergone heart transplantation.
Of 53 patients, 23 patients received preoperative fibrino-
gen concentrate 2 g after the termination of cardiopulmo-
nary bypass pump and complete reversal of heparin, and
30 patients did not. Compared to the control group
(n =30), the fibrinogen group had a shorter length of hos-
pital stay (20 vs 16 days; P =0.005) and fewer number of
packed RBC infused (2 vs 0 unit; P <0.001). However,
patients in the fibrinogen group developed more AKI
after surgery (30.4%) compared to the control group
(10%) though the number was not statistically significant
(P =0.059) [41c].
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A study by Négrier et al. evaluated the safety of Clot-
tafact” in current medical practice. Clottafact” is a human
plasma-derived fibrinogen concentrate obtained by
plasma fractionation from cryosupernatant and precipi-
tation by ion-exchange chromatography. Patients were
included if they had acquired fibrinogen deficiency, acute
bleeding, and agreed to sign the informed consent form.
The study included 156 patients according to the type of
treatment (curative or preventive) and origin of the bleed.
There were 150 patients who received curative treatment
in which 117/159 (73.6%) were considered successful,
35 as moderate (22%), and 7 as no response (4.4%). Over-
all, there were two patients who experienced adverse
drug events: 1 case of pulmonary embolism, and the
other with a 4-site venous thromboembolism [42C].

Factor II (thrombin)

A case series was compiled to evaluate the efficacy of
managing spontaneous hemoptysis or procedure related
bleeding via instillation of endobronchial gelatin and
thrombin slurry (GTS). There were 13 cases identified
over a period of 10 years in which the GTS was used
when standard of care such as cold saline, epinephrine,
or balloon occlusion failed. Of the 13 cases, 8 were due
to spontaneous bleeding and 5 from diagnostic or thera-
peutic procedures. Overall, hemostasis was achieved in
10/13 (77%). There were no patient adverse events noted
at 30 days [43c].

Jhajharia and colleagues evaluated the use of human
thrombin injection in patients who presented with gastric
variceal bleeding. The study included a total of 20 patients
with the majority having underlying hepatic disease.
Patients in the study received 1-3 sessions and a mean
total dose of 7001U. All 20 patients achieved hemostasis
on initial presentation with 4/20 requiring a repeat endo-
scopic session upon follow-up. There were no adverse
reactions related to thrombin injection [44c].

Factor VII

A single center, retrospective, cohort study was con-
ducted to assess the overall incidence of thromboembolic
(TE) events in patients who received recombinant factor
VIIA (rFVIla) compared to those who did not for refrac-
tory coagulopathic bleeding during orthotopic heart
transplant (OHT). Out of 62 patients evaluated, 27
received rFVIla and 35 patients were identified for the
control group. The study found no significant difference
between patients who received rFVIla and those in the
control group (14.8% vs 11.4%; P =0.69). However,
within 14 days, 14.81% of rFVIla patients suffered a TE
event compared to 5.7% in the control group (P =0.23).
Authors concluded there were no differences in the rate
of TE events in OHT patients, but there was a



380

non-significant trend towards higher risk of early TE
development in the rFVIla group [45c].

A retrospective collection of data of patients with
traumatic brain injury (TBI) were acquired from 11 level
1 US trauma centers over the period of 11 years. The pri-
mary outcome was in-hospital mortality. Propensity
scoring was conducted to overcome the differences
noted between the patients receiving recombinant factor
Vlla (rFVIla) due to TBI compared to those who did not.
A total of 4284 patients were analyzed, with 129 who
received rFVIla. There were no differences in mortality
between the groups. However, improvement in the
Glascow Coma Scale (GCS) from admission to discharge
was less among those who received rFVIla (5.5-2.4;
P =0.001) [46C].

Harper and colleagues conducted a retrospective
propensity-matched analysis to assess 30-day mortality
following cardiac surgery in patients who received
three-factor inactive prothrombin complex concentrate
(PCC) vs recombinant activated factor VII (rFVIIa).
A total of 263 patients received rFVIla while 72 received
PCC while undergoing cardiac surgery requiring cardio-
pulmonary bypass. There was no significant difference
in 30-day mortality between the groups, but rFVIla
was significantly associated with renal failure requiring
dialysis (P =0.022), increased need for fresh frozen
plasma transfusions (P =0.028), and platelet transfu-
sions (P =0.027) [47C].

Tiede and Worster compiled literature to complete
a systematic review of the effectiveness of recombinant
factor VIla (rFVIla) in acquired haemophilia patients.
Overall, 12 studies met the inclusion criteria which
encompassed 1244 patients and 1714 bleeds (671
patients received rFVIla for 1063 bleeds). The initial dose
of rFVIla was 90+10pg/kg. rFVIla had a favorable
safety profile with low risk of general adverse events
and thromboembolic-associated events, in addition to
demonstrated effectiveness [48M].

Factor VIII

Haemophilia A patients are at a high risk of excessive
bleeding during surgeries. Zozulya and colleagues con-
ducted a propensity planned analysis of Nuwiq" (simoto-
cog alfa, human-cl rhFVIII), a 4th generation rFVIIL. The
analysis assessed the efficacy and safety in 36 previous
treated patients (PTP) with severe haemophilia A (FVIII
activity <1%) who underwent surgery. Patients received
surgical prophylaxis with Nuwiq®. The efficacy was
evaluated for 52 surgeries (25 major and 27 minor) with
a success rate of 98.1%. Hemostatic efficacy was assessed
as excellent or good in all but one major surgery. The
study did not identify any serious treatment-related
adverse events, and none of the patients developed FVIII
inhibitors [49c¢].
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Factor IX

A multi-phase study was conducted that included a
pharmacokinetic (PK) phase that was a randomized,
double-blinded, crossover comparison of IB1001 (treno-
nacog alfa) to nonacog alfa (recombinant FIX). This was
followed by a 5-day washout period, then treatment with
75+51U/kg followed by a second washout period of
5 days. Patients then entered an open-label treatment
phase to receive IB1001 prophylactically or on-demand.
Prophylaxis dosing consisted of 50-75IU/kg twice
weekly compared to 50-1001U/kg for on-demand treat-
ment of bleeding based on severity. The most commonly
seen side effect was headache (2.6%) and with no reports
of FIX inhibitors. Prophylaxis dosing was deemed effec-
tive in preventing bleeds with a median annual bleed rate
of 1.52, and 1 or 2 on-demand infusions resolved 84% of
bleeds. Overall, the authors concluded that IB1001 was
safe and efficacious for routine prophylaxis or treatment
of bleeds [50c].

Mahlangu compiled a review of the literature regard-
ing extended half-life (EHL) recombinant factor IX
(rFIX) products for the treatment of haemophilia B. Mul-
tiple clinical trials assessing EHL rFIX have indicated
that the safety profiles of these products are acceptable
with no allergic reactions, thromboembolic phenomena
or neutralizing antibodies. Additionally, these agents
can reduce treatment burden in those with haemophilia
B. Further studies are ongoing regarding the safety and
efficacy in previously untreated patients. The role in
therapy compared to other novel agents remains to be
established [51R].

Prothrombin complex concentrate

Thromboembolism

Four-factor prothrombin complex concentrate (4F-PCC)
contains coagulation factors II, VII, IX, and X, and is indi-
cated for the reversal of vitamin K antagonist associated
bleeding. While 4F-PCC is effective for rapid INR correc-
tion, risk of both venous and arterial thromboembolic
events is present. Manufacturers recommend against the
use of repeat dosing for this reason, as well as lack of
clinical data. In an adult patient who was anticoagulated
with apixaban, the patient received two doses of 4F-PCC
dosed at 35units/kg, approximately 1 day apart for pul-
monary hemorrhage. The patient experienced cardiac
arrest on day 4 of admission and was presumed to have
a massive pulmonary embolism based on echocardiogram
findings [52A].

In addition to on-label use of 4F-PCC for warfarin
reversal, 4F-PCC was recently reviewed for off-label
uses, such as patients experiencing coagulopathy while
not on warfarin therapy. In a retrospective study of 154
patients, incidence of thromboembolic complications
(7.2% vs 6.7%, P =1.00) was not different amongst
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patients who received 4F-PCC for on-label or off-label
uses. There were 11 thromboembolic events in total, 8
of which were lower extremity symptomatic DVTs,
and 3 were upper extremity DVTs [53C].

When 3F-PCC and 4F-PCC were evaluated for off-
label uses, 13 patients received 3F-PCC and 48 received
4F-PCC for non-warfarin related INR elevations. There
was 1 DVT event amongst this cohort of patients [54c].

In a retrospective study of 74 patients with left-
ventricular assist devices undergoing orthotopic heart
transplantation, patients requiring warfarin reversal
received either 4F-PCC intra-operatively, or other prod-
ucts alone (such as FFP). The 4F-PCC group required less
FFP, cryoprecipitate, and packed red blood cells, and no
thrombotic events were noted [55¢].

An alternative dosing scheme of 4F-PCC includes a
fixed-dose strategy. This strategy has recently been eval-
uated in a retrospective review of 37 patients who
received 1500units of fixed-dose 4F-PCC for warfarin
reversal. There were no thrombotic complications noted
in this study [56c].

von Willebrand factor (VWF)/factor VIII

concentrates

von Willebrand factor (VWF) is a multimeric plasma
protein that regulates platelet adhesion to collagen
exposed through vascular injury and complexes with
FVIII, serving to shield it from premature degradation
in circulation. VWF/FVIII concentrates are used to
reverse quantitative or qualitative defects in von Willeb-
rand disease (VWD) and hemophilia A, thus restoring
hemostatic capacity [57R], [58c].

Hazendonk and colleagues conducted a multicenter
retrospective cohort study to evaluate perioperative man-
agement of patients treated with Haemate®™ P in the Neth-
erlands. VWE/FVIII were dosed to achieve preoperative
and maintenance levels of >0.80IU/mL each. Of the 103
patients reviewed, a total of 20 (14%) bleeding events
occurred with 19 (95%) associated with hemoglobin
drops >1.24mmol/L and/or necessitating blood transfu-
sion. No thrombotic events were recorded despite
18 patients reaching extremely high FVIII levels
(>2.70IU/mL); however, thromboprophylaxis with low
molecular weight heparin was initiated in 61% of those
patients [59C].

A prospective, open-labeled, nonrandomized multina-
tional study of Octanate®, a human plasma-derived
VWE/FVIII concentrate, was conducted in 51 previously
untreated Caucasian males with hemophilia A to assess
the immunogenicity of the formulation. A mean dose of
38.4 (+28.6) IU/kg/exposure day (ED) was administered
for indications of prophylaxis, immune tolerance induc-
tion, bleeding, and surgical procedures. Inhibitors were
detected in five patients (9.8%), with three (5.9%) present-
ing with clinically relevant titers of inhibitors. Adverse
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effects were reported in 45 patients (88.2%), with 21 con-
sidered probably or possibly related to VWF/FVIII infu-
sion. Of note, 16 cases of asymptomatic parvovirus B19
seroconversion occurred. However, tolerability was con-
sidered “very good” in 99.98% of the 8674 documented
infusions [58¢].

One observational cohort study examined VWEF/FVIII
in newborn congenital heart disease (CHD), in which
anatomical defects may increase blood shear stress and
thus induce an acquired-von Willebrand syndrome
(@VWS). Twelve complex CHD patients requiring cardio-
pulmonary bypass (CBP) surgery were included in the
review, and 10 received intraoperative VWE/FVIII in
cumulative doses between 45 and 3901U/kg. No signifi-
cant relationship was observed between dose of factor
concentrate and chest closure time or blood loss; one
thrombotic complication (transient cerebral venous sinus
thrombosis) was noted in a patient who received also
rEFVII [60c].

Antithrombin 111

Antithrombin III, an alpha2-globulin that inhibits serine
proteases within the coagulation cascade (e.g., thrombin,
plasmin, factors IXa, Xa, etc.), is available in the United
States as a human plasma derivative (Thrombate ITI*)
and as a recombinant antithrombin (ATryn®). ATryn® is
indicated solely for the prevention of perioperative and
post-partum thrombosis in patients with hereditary anti-
thrombin deficiency while Thrombate III® has an addi-
tional indication in the treatment and prevention of
thromboembolism. Currently, Japanese clinical practice
guidelines on sepsis management recommend anti-
thrombin replacement therapy in patients experiencing
sepsis-associated DIC [61M].

In a Japanese case series of five patients with anti-
thrombin deficiency undergoing major cardiovascular
surgery, investigators administered antithrombin III con-
centrate prior to and after surgery to maintain ATIII
activity >120% and >80%, respectively. No early peri-
procedural complications were noted; however, one
patient presented 9 months following bioprosthetic aortic
valve replacement with numerous thrombi of the valve
leaflets, which necessitated replacement with a mechani-
cal valve [62c].

ERYTHROPOIETIN AND DERIVATIVES
[SEDA-37,413; SEDA-38, 346; SEDA-39, 338;
SEDA-40, 422]

Cardiovascular

Erythropoietin (EPO) is a hematopoietic factor most
commonly used to treat anemia associated with chronic
kidney disease (CKD). EPO has known cardiovascular
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adverse effects when used to target hemoglobin levels of
13-15g/dL. A meta-analysis of 48 studies further
reported these findings of increased cardiovascular risk,
but there was no difference in this risk amongst the differ-
ent EPO agents [63M].

In a trial of 120 patients with severe traumatic brain
injury who were randomized to either EPO 6000 units
atdays 1, 3, 5, 10, and 15 vs placebo, there were no differ-
ences in either neurologic outcomes or thromboembolic
events at 10 weeks [64C].

Immunologic

EPO inhibits apoptosis of erythroblasts, but new stud-
ies have demonstrated effects on immune cells such as
neutrophils, monocytes, dendritic cells, T cells, Natural
killer (NK) cells, and B cells. In a trial of 119 autologous
blood donors, 49 were treated with recombinant human
EPO. Amongst the EPO treated patients, CD8+ T cells,
natural killer cells, and B cells all significantly decreased
after a single administration of epoetin 24000IU, but
no WBC lines decreased amongst non-EPO treated
patients. Clinical significance of this effect is unknown
at this time [65C].

Cancer progression

In a multicenter, open-label, randomized, phase 3 trial
of weekly apixaban alfa in patients with squamous cell
carcinoma being managed with radiation therapy,
poorer outcomes were found amongst darbepoetin trea-
ted patients as compared to placebo. In this trial, there
were 254 patients treated with darbepoetin alfa and 259
patients in the control group when the trial was
halted early due to more patients in the darbepoetin
arm experiencing tumor progression and increased
mortality [66C].

THROMBOPOIETIN AND RECEPTOR
AGONISTS [SEDA-15, 3409; SEDA-37, 414;
SEDA-38, 347; SEDA-39, 339; SEDA-40, 423]

Immune thrombocytopenia (ITP) is a disorder that can
be primary in nature, or secondary to autoimmune dis-
ease, infections, or drugs. Thrombopoietin receptor ago-
nists (TPO-RA) are one mainstay of treatment for chronic
ITP. Available TPO-RA’s include eltrombopag and romi-
plostim and are considered second line agents for chronic
ITP. A meta-analysis of 9 randomized, placebo-controlled
trials evaluated safety outcomes in eltrombopag, romi-
plostim, and placebo. Of the adverse events studied
(headache, fatigue, thrombosis, arthralgia, nausea, naso-
pharyngitis, diarrhea, peripheral edema, epistaxis, pain
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in extremity, dizziness, contusion, upper abdominal pain,
upper respiratory tract infection, cough, myalgia, anxiety
and back pain), there were no statistically significant dif-
ferences between the TPO-RA’s and placebo [67M].

In a retrospective study of 100 patients treated
with either eltrombopag or romiplostim, the most
commonly reported adverse events were headache, tran-
sient transaminase elevation, or thromboembolism. In the
eltrombopag arm, 6.3% experienced headache, 9.5%
experienced transaminitis, and 9.5% had thromboembo-
lism (including DVT, acute MI, PE, and superficial throm-
bophlebitis). In the romiplostim arm, 22% experienced
headache, 1.7% experienced transaminitis, and 5.1%
had thromboembolism (including DVT and PE). Differ-
ences in rates of headache and transaminitis were statis-
tically significant, but thromboembolism was not [68C].

Antiphospholipid syndrome (APS) in systemic
lupus erythematous (SLE)

ITP is a possible complication of SLE, which can also
be associated with antiphospholipid syndrome. In a ret-
rospective review of 18 patients treated with TPO-RAs
for SLE ITP, 28% experienced serious thrombotic adverse
events. Arterial thrombosis events (including 2 MlIs, 1
stroke, and 1 catastrophic APS) occurred in 4 patients
with antiphospholipid syndrome. Two venous thrombo-
sis events occurred in a patient without APS. Based on
these results, the authors concluded that alternative ther-
apies for patients with APS should be considered [69c].

Pediatrics

In a systematic review of 5 randomized controlled tri-
als in pediatric patients treated with TPO-RAs, efficacy
was similar between eltrombopag and romiplostim, but
eltrombopag displayed lower risk of overall as well as
clinical significant bleeding when compared to romiplos-
tim, which were statistically significant. This was likely
due to underlying disease, rather than a drug effect of
the TPO-RAs. The only adverse effect that differed
between eltrombopag and romiplostim treated patients
was cough, which was much more frequent in the eltrom-
bopag arm (RR=14.40, P <0.05) [70M].

Newly studied indications

Aplastic anemia

An observational trial of 20 patients with aplastic ane-
mia was conducted to evaluate the real-world use of high
doses (median 150mg) of eltrombopag in this patient
population. The most common adverse events seen were
skin hyperpigmentation, and appeared to be dose
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dependent, occurring in all patients who were treated
with eltrombopag at least 150mg/day. This effect was
fully reversible when eltrombopag was discontinued.
Dyspepsia requiring treatment with an acid-suppressing
medication occurred in 9 patients (45%), with 1 case
requiring discontinuation. Hepatotoxicity requiring
eltrombopag discontinuation occurred in 1 patient [71c].

Advanced myelodysplastic syndromes

The ASPIRE study was a phase 2, randomized,
placebo-controlled trial of 145 patients that tested eltrom-
bopag for advanced myelodysplastic syndromes or acute
myeloid leukemia with severe thrombocytopenia. Seri-
ous adverse effects occurred in 58% of eltrombopag trea-
ted patients vs 68% of placebo-treated patients. Seven
eltrombopag patients had serious adverse events that
were thought to be related to the study drug (acute kid-
ney injury, arterial thrombosis, bone pain, diarrhea, myo-
cardial infarction, pyrexia, and retinal vein occlusion) and
2 experienced fatal adverse events (arterial thrombosis
and myocardial infarction) [72C].

STEM CELLS [SEDA-37, 415; SEDA-38, 348;
SEDA-39, 340; SEDA-40, 424]

Hematopoietic stem cell transplant (HSCT) is an effec-
tive treatment option for blood cancers, hematopoietic
diseases, and some autoimmune illnesses. There have
been significant advances in post-transplant care, which
has led to decreased mortality in the immediate period
after transplantation. Despite this, patients who undergo
HSCT are still at higher risk of death than the general
population, both early and late after transplant.

Infection

In a retrospective cohort of 229 pediatric patients who
underwent HSCT, patients with allogeneic HSCT were
compared to patients who underwent autologous HSCT.
In allo-HSCT there were statistically significant higher
rates of severe bacterial infection/sepsis when compared
to auto HSCT (8.7% vs 1.0%) and viral reactivations
(26.2% vs 2.9%) [73C].

In a review of 678 adult patients who underwent
HSCT during the study period, 112 (17%) developed
human coronavirus infection during the median
follow-up period of over 2 years. Patients infected
with human coronavirus developed subsequent proven
or probable lower respiratory tract infection 30% of the
time [74C].
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Endocrine

Pedjiatric patients who undergo HSCT are at risk for
several endocrine disorders, including insulin resistance,
hypothyroidism, hypogonadism, or hypocortisolism. In a
retrospective review of 178 patients, 65.2% developed at
least one endocrine disorder. The median follow-up
for these patients was 8.5 years. The most common was
primary gonadal failure, with 49 (36.0%) patients develop-
ing hypogonadism. Permanent hypothyroidism occurred
in 38 patients (21.3%), hypocortisolism occurred in 6
patients (3.4%), and type 2 diabetes occurred in 4 patients
(2.2%). Dyslipidemia was also common, occurring in
33 patients (18.5%) [75C].

Metabolic syndrome, in addition to being a late com-
plication, can also occur relatively early after HSCT. In
a prospective study of 48 allogeneic and 52 autologous
HSCT, 24 patients were observed to have metabolic syn-
drome at baseline, but by day 30, this number had
increased to 43 patients. Metabolic syndrome was further
associated with insulin resistance, and incidence was
higher in patients who underwent allogeneic transplant
as compared to autologous transplant [76C].

Cardiovascular

Cardiovascular mortality in HSCT patients is
more than double that of the general population. In a ret-
rospective study of 1930 consecutive HSCT patients who
had not developed cardiovascular disease within 1 year
after transplant (index date), 1271 (~70%) were followed
until the onset of cardiovascular disease, death, or
10 years (whichever came first). Overall, 135 patients
developed cardiovascular disease (92 heart failure and
43 coronary artery disease) during the 10-year follow-
up period [77C].

TRANSMISSION OF INFECTIOUS AGENTS
THROUGH BLOOD DONATION [SEDA-37,
414; SEDA-38, 347; SEDA-39, 340;
SEDA-40, 423]

Facilities that collect and manufacture blood are under
strict guidance from the Food and Drug Administration
(FDA) to ensure there is uniform preparation of blood,
sterility, and reduced risk of blood contamination with
infectious diseases. In the United States, donated blood
is tested for a myriad of infectious pathogens such as
HIV, hepatitis B virus (HBV), and Zika. Since the incep-
tion of testing for diseases transmitted through blood
transfusions, the rate of infections has declined tremen-
dously over the years in developed countries. Due to stor-
age at room temperature, platelets possess the highest
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risk of bacterial contamination, limiting its storage to up
to 5 days in most instances. The risk of a unit of platelets
to be contaminated is 1 in 6000, while the risk of septic
transfusion reaction is 1 in 100000 but the reaction can
be severe and fatal. There have been advances over the
years to reduce pathogen transmission. Due to the screen-
ing efforts and pathogen reduction products, the rates of
viral pathogen transmission remain quite low with a rate
of 1 in 1-2 million; however, bacteria still remains a prob-
lem. There are continued efforts to improve blood safety
with the use of pathogen reduction systems and new lab-
oratory tests [78r].

An analysis was conducted of American Red Cross
blood donations from allogeneic, English-speaking, non-
military donors from June 21, 2009 through April 28, 2015
to assess rates of hepatitis B virus (HBV) DNA-positive
with recent (RBI) or occult (OBI) HBV infection. Blood
donations were tested for HBV surface antigen
(HBsAg) and core antibodies (anti-Hbc), and confirma-
tion via neutralization testing for HBsAg and HBV
DNA by nucleic-acid amplification test NAT. A total of
34390972 allogeneic donations were collected during
the aforementioned timeframe. The overall RBI was
0.35 per 100000 donations (n =120) and OBI rate of
1.70 per 100000 (1 =583). The RBI and OBI rates consti-
tuted 26% of all HBV-infected donors (n =2735). The
authors concluded that the rates of RBI and OBI continue
to be detected which confirms the importance of compre-
hensive HBV DNA screening [79MC].

After a rapid, pandemic spread of Zika virus (ZIKV),
an international public health emergency was enacted in
2015. Due to the possibility of 4 cases transmitted via
blood transfusions in Brazil, questions have been raised
about a possible risk to blood supply. Initially, the FDA
ceased blood donated in areas of the United States
where ZIKV was active, but has since implemented
screening on all donated blood for ZIKV. Based on pre-
vious literature, the current strategy in the United States
appears costly with an unclear gain. There have been
questions surrounding the appropriateness of screening
and the possibility of reversing this requirement. Even
though ZIKV has not been eliminated, the epidemic
has waned substantially. The number of reported locally
acquired cases in the continental United States has
decreased from 226 in 2016 to a mere 2 in 2017. How-
ever, the precautionary principle and risk-based
approaches encourage continuous review of the litera-
ture as new data emerges [80r].
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