
R E V I EW

Platelet Transfusion: And Update on Challenges

and Outcomes
This article was published in the following Dove Press journal:

Journal of Blood Medicine

Pilar Solves Alcaina

Blood Bank, Hematology Service,

Hospital Universitari I Politècnic La Fe,

Valencia, CIBERONC, Instituto Carlos III,

Madrid, Spain

Abstract: Platelet transfusion is a common practice in onco-hematologic patients for preventing

or treating hemorrhages. Platelet concentrates can be transfused with therapeutic or prophylactic

purposes. With the aim to help clinicians to take the decisions on platelet transfusion, some

guidelines have been developed based on the current scientific evidence. However, there are

some controversial issues and available scientific evidence is not enough to solve them. There is

little information about what is the best platelet product to be transfused: random platelets or single

donor apheresis platelets, and plasma-suspended or additive solution suspended platelets. Platelets

are often transfused without respecting the ABO compatibility, but influence of this practice on

platelet transfusion outcome is not well established. In the prophylactic platelet transfusion set there

are some questions unsolved as the platelet threshold to transfuse prior to specific procedures or

surgery, and even if platelet transfusion is necessary for some specific procedures as autologous

hematopoietic stem cell transplantation. A challenging complication raised from multiple platelet

transfusions is the platelet transfusion refractoriness. The study and management of this complica-

tion is often disappointing. In summary, although it is a widespread practice, platelet transfusion has

still many controversial and unknown issues. The objective of this article is to review the current

evidence on platelet transfusion practices, focusing on the controversial issues and challenges.
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Introduction
Platelet transfusion is a common practice in thrombocytopenic patients for preventing or

treating hemorrhages. About 230,000 platelet component transfusions are given in Spain,

and approximately twomillion of platelet components are transfused in the United States

annually.1–3 More than 50% of platelets are transfused to patients diagnosed of onco-

hematological diseases and/or undergoing hematopoietic stem cell transplantation. With

the aim to help physicians to take themost accurate decisions on platelet transfusion, some

guidelines have been developed based on the current-scientific evidence.4–12 However,

there are some controversial issues and available scientific evidence is still not enough to

solve them. There is little information about which is the best platelet product to be

transfused: random platelets or single donor apheresis platelets, and plasma-suspended or

additive solution-suspended platelets. Platelets are often transfusedwithout respecting the

ABO compatibility due to the limited stock availability, but influence of this practice on

platelet transfusion outcome is not well established. In the prophylactic platelet transfu-

sion setting, there are some questions unsolved as the platelet threshold to transfuse prior

to specific procedures or surgery, and even if platelet transfusion is necessary for some

specific procedures as autologous hematopoietic stem cell transplantation. A challenging

complication raised from multiple platelet transfusions is the platelet transfusion
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refractoriness (PTR). The study and management of this com-

plication is often disappointing.13 In summary, despite being

a widely practice, platelet transfusion has still many controver-

sial and unknown issues.

The objective of this article is to review the current

evidence on platelet transfusion practices in adult patients,

focusing on the controversial issues and challenges.

What Is the Best Platelet Product
to Be Transfused: Random-Donor
Platelets or Single-Donor Apheresis
Platelets?
Platelet concentrates can be obtained either from single donor

apheresis (SDAP) or pooled from 4 to 6 units of random donor

whole blood (RDP), and both are considered as standard dose.

There is a debate persisting over time on which platelet pro-

duct has more benefits for patients and therefore should be

used. RDP are considered the standard of care in many centers

of Europe, while in the USA up two-thirds to three-quarters of

all transfusions given are SDAP.1,14–16 RDP are obtained from

whole-blood collection by the buffy coat method (used com-

monly in Europe) or from platelet rich plasma (used com-

monly in the USA). Both RDP and SDAP can be suspended in

plasma or in special platelet additive solutions (PAS).17 The

use of PAS reduces the plasma content of platelets to 20% and

the expected benefit for patients is the reduction of adverse

reactions related to plasma.16 Among the benefits of transfus-

ing SDAP platelets are decreasing donor exposure and the

reduction in septic/infectious and non-infectious platelet trans-

fusion reactions.14,18 In fact, the RDP units are associated with

a 5–6 fold higher risk of bacterial contamination and a two-

fold higher risk of transfusion transmitted infection (TTI)

compared to SDAP.19,20 The current risk of TTI is very low

in our area, having been confirmed in the last 15 years

a reduction in the donor incidence rate and in the residual

risk for the case of HBV.21 However, emerging TTI could

cause an epidemic situation similar to HIV virus infection and

therefore use of RDP represents a higher infectious potential

risk. The reduction of febrile transfusion reactions is also

a benefit of using SDAP over RDP,14 however with the imple-

mentation of universal leukoreduction this advantage has been

significantly reduced. Trial to Reduce Alloimmunization to

Platelets Study Group (TRAP) showed no significant advan-

tage of SDAP over RDP for the prevention of alloimmuniza-

tion, being leukodepletion a useful method to prevent it.22 In

the TRAP study, patients diagnosed of acute leukemia receiv-

ing induction chemotherapy (n=530) and without platelet

alloantibodies were randomly assigned to be transfused with

one of four types of platelet products: pooled platelet concen-

trates from random donors (control group); filtered, pooled

platelet concentrates from random donors (F-PC); ultraviolet

B-irradiated, pooled platelet concentrates from random donors

(UVB-PC); or filtered platelets obtained by apheresis from

single random donors (F-AP). Up to 13% of patients in the

control group developed lymphocytotoxic antibodies as com-

pared to 3%, 5% and 4% in the F-PC, UVB-PC and F-AP,

respectively (p< or =0.03).22 Filtered SDAP did not provide

additional benefit as compared to filtered RDP to prevent

alloantibody mediated platelet refractoriness.

Currently, blood products are leukoreduced at the time

of preparation in Spain and other European countries as

well as in the USA.16

High platelet yield have also seen in SDAP as compared to

PRD, and also post-transfusion platelet increments have been

confirmed to be higher in patients receiving SDAP

transfusions.14,23–25 However, in patients undergoing hemato-

poietic stemcell transplantation or chemotherapy, Slichter et al23

found that at doses between 1.1 x 1011 and 4.4 x 1011 platelets

per square meter, the number of platelets in the prophylactic

transfusion had no effect on the incidence of bleeding. This

study23 randomly assigned 1272 hospitalized patients under-

going hematopoietic stem cell transplantation or chemotherapy

to receive prophylactic platelet transfusions at doses of

1.1 x 1011/m2 (low dose), 2.2 x 1011/m2 (medium dose), or

4.4 x 1011/m2 (high dose), when platelet counts were ≤10,000/

mm3. The primary end point was WHO bleeding of grade 2 or

higher.Up to 71%, 69%, and 70%of the patients in the low-dose

group, the medium-dose group, and the high-dose group, suf-

fered a bleeding episode of grade 2 or higher, respectively

(p=ns).23 Then, one can conclude that higher yields of SDAP

do not necessarily imply a clear clinical benefit.

Other authors found that due to improvement and standar-

dization of production methods with time, both platelet pro-

ducts SDAP and RDP have become comparable in platelet

yields and quality.4,26 Another advantage of SDAP which is

generally underestimated, is the low red blood cell contamina-

tion that contributes to decrease the risk of alloimmunization

when transfusing RhD-positive platelets to RhD-negative

patients.1,27 Red blood cell content is approximately of

0.036 mL for RDP and 0.00043 mL for SDAP.12 In none of

the published studies in which RhD-negative patients were

transfused only with RhD-positive platelets from single-donor

apheresis, anti-D alloimmunization was detected.28–30 This

issue must be considered in RhD-negative childbearing

Solves Alcaina Dovepress

submit your manuscript | www.dovepress.com

DovePress
Journal of Blood Medicine 2020:1120

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


women receiving RhD-positive platelet transfusions, when

RhD-negative platelets are not available.31

The set of advantages explained above have led to

some authors to conclude that transfusing SDAP improves

patient care,13 but to date no studies have shown clear

benefits of SDAP over RDP in terms of decreasing severe

bleeding and improving outcome, and both platelet pro-

ducts are considered equivalent.4,12 The main and consis-

tent argument in favor of use of PRD is the better use of

resources and the lower costs as compared to SDAP, this

has to be taken into account especially in those countries

with public health services as Spain. An important and

unsolved question is whether SDAP have enough clinical

benefits to justify the higher production costs. Currently,

SDAP should be especially used for pediatric population

and patients with immune platelet refractoriness.12

What Is the Current Risk of the
ABO Incompatible Platelet
Transfusions?
Platelets are a valuable resource whose availability is not

always guaranteed by transfusion centers.1 It has been

demonstrated the presence of ABO antigens on platelet

surface,32,33 but needs for ABO compatibility in platelet

transfusions remains a controversial issue of ongoing

debate.34 A survey of a high number of North American

laboratories showed that 17% of transfusion services did

not have a clear policy regarding the use of ABO-

incompatible platelets.33 Most current guidelines do not

address this aspect.7,8,12 Only British11 guidelines recom-

mend that hospitals should have a strategy to maximise the

transfusion of ABO compatible platelets.

Although transfusion policy varies between centres, plate-

lets transfusion is usually made in part across the ABO barrier.

This strategy has some clear advantages as better availability

and better response in emergency situations, avoiding platelets

wastage. On the contrary, some studies have demonstrated

higher post-transfusion platelets increments after ABO iden-

tical platelet transfusion, supporting this practice.35

A systematic review of literature in which 1502 patients

from three randomized controlled trials and sixteen observa-

tional studies were included, showed the largest difference in

increment between ABO-identical and ABO non-identical

PLT transfusion was 4 x 109/L. Survival and assessment of

haemorrhage was considered inadequate.35 Therefore, the

clinical significance of the greater post-transfusion platelets

increment has not been clarified.36

Transfusion of ABO-minor incompatible platelets has

been associated to some reports to acute haemolytic transfu-

sion reactions due to the exposure of recipient to ABO-

incompatible plasma containing anti-A or anti-B

isoagglutinins.37 In order to prevent this and other adverse

effects, many transfusion centres suspend platelets in additive

solutions that significantly reduced the quantity of plasma and

the risk of hemolysis.17 British11 and Italian4 transfusion

guides establish that if incompatible group O platelets are

used for patients with group A, B or AB they must be re-

suspended in PAS or had low anti-A/B titers.

Despite these considerations, the relevance of ABO match

in platelet transfusions is not clearly determined. Our group

analysed 529-consecutive patients who underwent 553-

autologous progenitor stem cell transplants at our hospital

between January 2000 and December 2013. The patients

received a total of 2,772 pooled platelet concentrates, of

which 2,053 (74.0%) were ABO identical and 719 (26.0%)

ABO non-identical; of these latter, 309 were compatible and

410 incompatible with the patients’ plasma, respectively.

Platelet and red blood cell transfusion requirements and patient

outcomewere similar for patients who received ABO identical

and ABO non-identical platelets.38 No hemolytic reaction was

detected in any case. Patients received RDP from 4 whole-

blood donations suspended in PAS.

What Is the Best Platelet
Transfusion Strategy: Prophylactic
or Therapeutic?
Thrombocytopenic patients are at high risk of suffering clinical

bleeding, especially those with platelet counts ≤5000/µL.23

Platelet transfusion can be used with therapeutic and/or pro-

phylactic approach. Therapeutic platelet transfusions are used

to treat acute haemorrhage, while prophylactic platelet transfu-

sions are used to prevent haemorrhage in patients with treat-

ment-induced thrombocytopenia and/or platelet dysfunctions,

before invasive procedures and surgery. Patients diagnosed of

hematological malignancies undergoing chemotherapy or

hematopoietic stem cell transplantation have often long period

of thrombocytopenia and high platelet transfusion require-

ments, so are the population in which more studies are avail-

able evaluating prophylactic versus therapeutic platelet

transfusion strategy. The current evidence from various rando-

mized clinical trials and meta-analyses support the prophylac-

tic strategy for patients with hematological malignancies

receiving chemotherapy and allogeneic hematopoietic stem

cell transplantation.16,39–47 Transfusing platelets in these
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patients decreases in a significant manner theWHO grade 2 or

greater bleeding complications. Stanworth et al39 conducted

a randomized trial that included 600 patients receiving che-

motherapy or undergoing HSCT. Patients were randomized to

receive (n=299) or not to receive (n=301) prophylactic plate-

lets when platelet countswere <10,000/µL.WHOgrade bleed-

ing 2, 3 or 4 occurred in 43% and 50% of prophylaxis group

and no prophylaxis group, respectively (p=0.06).39 The results

of this trial support the benefit of prophylactic transfusion

strategy for reducing bleeding as compared to non-

prophylactic strategy.

There are different studies and Cochrane reviews focusing

on the optimal doses and threshold for prophylactic platelet

transfusions.23,24,45,46 The conclusions of these studies are in

favor of transfusing lower dose of platelets. As commented

above, in patients affected of hematological malignancies plate-

let transfusions of lower dose (1.1 x 1011/m2), standard dose

(2.2 x 1011/m2), or higher-dose (4.4 x 1011/m2) have the same

clinical benefits (bleeding events, days of bleeding, life-

threatening bleedings) and similarmortality,23 while transfusion

adverse events were higher in patients receiving higher doses of

platelets.23,46 A randomized controlled trial47 evaluated 255

adolescents and adults (age, 16 to 70 years) with newly diag-

nosed acute myeloid leukemia (excluding acute promyelocytic

leukemia), of which 135 were randomly assigned to receive

a transfusion when their platelet count was <10,000 per cubic

millimeter (group 1), and 120 patients were assigned to be

transfused when their platelet count was <20,000 per cubic

millimeter (group 2). Patients in the group 1 received 21.5 per-

cent fewer platelet transfusions than the patients in the group 2

(p=0.001). Red blood cell transfusions,major bleeding episodes

and days of hospitalization were similar for both groups. In

summary, prophylactic transfusion strategy using low-dose pla-

telets (threshold of 10 x 109/L) is the current recommendation

for hematological patients undergoing chemotherapy or allo-

geneic stem cell transplantation. This threshold should be

increased to 20 x 109/L if there are some additional-risk factors

for bleeding.4,8,11,12 Current guidelines also recommend differ-

ent thresholds for prophylactic platelet transfusion before sur-

gery or invasive procedures.4,7,8,11,12

On the other hand, the benefit of prophylactic platelet

transfusions has not been confirmed in the autologous stem

cell transplantation setting.39,40 In this subset of patients,

therapeutic strategy is not superior to therapeutic strategy.

There is lack of evidence to recommend or not prophylac-

tic strategy in patients with bone marrow failure and

chronic thrombocytopenia where recovery is not antici-

pated, and without active treatment.44

Which are the Recommended
Thresholds for Prophylactic Platelet
TransfusionBefore Invasive Procedures
and Surgery?
There is quite a variability in platelet threshold recommenda-

tions for invasive procedures and surgery according to different

current guidelines.7–21 This is probably due to the lack of

scientific evidence available with guidelines, mainly based on

expert opinions. The degree of thrombocytopenia is not the

only factor associated with bleeding, other factors as hemato-

crit, coagulation factors and drugs also contribute to the risk of

bleeding.48 These factors are not always considered in avail-

able platelet transfusion recommendations. All the guidelines

recommend the threshold of equal or less than 10 x 109/L

platelets for prophylactic transfusion in patients affected by

hematological malignancies and allogeneic hematopoietic

stem cell transplantation. This is the only point in which all

the guides agree. Spanish,8 Italian4 and British11 guidelines

specify thresholds for a higher number of procedures than

AABB and ASCO guidelines, that recommend thresholds

only for a few procedures each one. In Table 1 there is

a summary of thresholds published in different guidelines.

Only the Spanish guide8 recommends the threshold of

5 x 109/L for patients with chronic thrombocytopenia from

central origin without active treatment while BSH11 and

ASCO12 guidelines recommend a non-prophylactic platelet

transfusion strategy for these patients. A trigger of 100 x 109/

L is often used for patients in need of neurosurgery or ophthal-

mological bleeding.14,49 In general, there are no recommenda-

tions for or against platelet transfusion in patients receiving

antiplatelet therapy and severe bleeding,4,7,12 while British

guidelines suggest considering platelet transfusion as an addi-

tionalmeasure to control severe bleeding.11All the recommen-

dations showed in the table have been developed by scientific

societies related to hematology and oncology, but other med-

ical specialties have their own guidelines and recommend

different thresholds. A Society of Interventional Radiology

recommends 50 x 109/L platelets to place a central venous

line,50 while anesthesiologists suggest a count of 75 x 109/L for

neuraxial blockade.51

The thresholds for treatment of active bleedings are more

homogeneous: in severe bleeding the recommended threshold

is mostly 50 x 109/L, and 100 x 109/L for patients with multi-

ple trauma or brain injury.4,8,11 There is little evidence about

the effectiveness of alternative treatments to platelet

transfusions.52 BSH guidelines recommend considering

administration of tranexamic acid in trauma patients with
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severe bleeding and also in patients with chronic thrombocy-

topenia due to bone marrow failure in addition to platelet

transfusion therapy.11

Is the Platelet Transfusion
Refractoriness Properly Diagnosed
and Treated?
Achallenging complication raised frommultiple platelet trans-

fusions is the platelet transfusion refractoriness (PTR) that

leads to increased rates of morbidity and mortality.53 PTR is

defined as the lack of adequate post-transfusion platelet count

increment. One therapeutic unit of platelets should increase the

platelet count by 35,000/µL to 40,000/µL as measured within

10 mins and 1 hr following the transfusion. Either post-

transfusion platelet increment (PPI) < 10 x 109/L or corrected

count increment (CCI) at 10–60 mins <5–10 x 109/L on two

occasions after transfusion of ABO compatible platelets stored

for less than 72 h, are used to diagnose PTR.13,54 Although

a 10-min to 1-h determination is necessary to define platelet

refractoriness, it is not usually until the following day control

when suspicion may be aroused due to an inappropriate-low

platelet count. A 20-h CCI determination shows a good corre-

lation with the 1-h CCI.55 Despite the clinical relevance, PTR

is often underdiagnosed even in hematologic patients because

of the complexity of the process and the need for collaboration

between professionals in different areas. There are only few

studies analyzing the incidence of PTR in hematological

patients, in patients undergoing hematopoietic stem cell trans-

plantation PTR rate can be as high as near 60% of

transfusions.56–58

Etiology of PTR is often multifactorial and can be classi-

fied as immune and non-immune causes. Non-immune causes

involve near 80% of PTR episodes, being the most frequently

reported infection/sepsis, fever, disseminated intravascular

coagulation, splenomegaly, graft versus host disease, and

antibiotics.54 Development of antibodies against human leu-

kocyte antigens (HLA) or less frequently against human plate-

let specific antigens (HPA) still represent approximately one-

third of refractory episodes, even though the effortsmade in the

last decades for preventing alloimmunization.13,59 Immune

Table 1 Prophylactic Platelet Transfusion: Comparative Thresholds for Invasive Procedures and Surgery According to Different

Guidelines

Procedures Guidelines

AABB7 ASCO12 BSH11 SETS8 SIMTI4

Major non-neuraxial surgery ≥ 50 x 109/L 40-50 x 109/L > 50 x 109/L > 50 x 109/L > 50 x 109/L

Lumbar puncture ≥ 50 x 109/L NR* ≥ 40 x 109/L > 20 x 109/L > 50 x 109/L

Venus central lines placement ≥ 20 x 109/L ≥ 20 x 109/L ≥ 20 x 109/L > 20 x 109/L > 50 x 109/L

Neurosurgery or ophthalmic surgery NR NR > 100 x 109/L > 80 x 109/L > 100 x 109/L

Percutaneous liver biopsy NR NR > 50 x 109/L NR > 50 x 109/L

Insertion/removal of epidural catheter NR NR ≥ 80 x 109/L NR > 50 x 109/L

Bone marrow aspirate or trephine biopsy NR ≥ 20 x 109/L Do not give

platelet transfusion

NR NR

Traction removal of tunneled CVCs NR NR Do not give

platelet transfusion

> 20 x 109/L > 50 x 109/L

Cataract surgery NR NR Do not give

platelet transfusion

NR NR

Chronic thrombocytopenia from central

origin without active treatment

NR Do not give

platelet transfusion

Do not give

platelet transfusion

> 5 x 109/L NR

Immune thrombocytopenia NR NR Do not give

platelet transfusion

Do not give

platelet transfusion

NR

Note: NR* no recommendation is given.

Abbreviations: AABB, American Association of Blood Banks, ASCO, American Society of Clinical Oncology; BSH, British Society of Haematology; SETS, Sociedad Española

de Transfusión Sanguínea y Terapia celular; SIMTI, Italian Society of Transfusion Medicine and Immunohematology.
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refractoriness is quite well characterized and has some possi-

bilities for treatment, as HLA-matched platelets, cross-

matched platelets and antibody specificity prediction.60,61

However, these therapeutic approaches are not always success-

ful. Rioux-Masse et al62 found that only 25% of cross-matched

platelet transfusions and 29% of HLA-matched platelets

achieved a CCI of more than 5 x 109/L. Therefore, refractori-

ness is a complex, multifactorial problem, and the mere pre-

sence of anti-HLA and/or anti-platelet antigens do not exclude

other causes. And not only the presence, but also the titers of

anti-HLA antibodies must be taken into account to select

adequate platelets for treatment. If HLA-matched platelets

are not available, platelet transfusion must be avoided in

absence of hemorrhagic events.12 Other approaches as

Rituximab, activated factor and platelet continuous infusion

have been used to treat severe platelet refractoriness and active

bleeding in hematological patients.11,63–65

Treatment for non-immune platelet refractoriness, which

is the most frequent cause, is often ineffective and is

a complicated challenge. Guidelines4,11 recommend transfus-

ing fresh and ABO compatible platelets in this subset of

patients. This approach, however, is often unsuccessful.

Conclusions
Platelet transfusion is a widespread practice that is not

always supported by scientific evidence. Available guide-

lines recommend different prophylactic platelet transfusion

thresholds for the same procedures, complicating the phy-

sician decision-making. Diagnosing and treating immune

and non-immune platelet transfusion refractoriness is

a difficult challenge that has an impact on patient outcome.

Well-designed prospective randomized trials are needed to

provide scientific evidence to support the clinical practice.

Disclosure
The author reports no conflicts of interest in this work.
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