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SUMMARY

Background: The standard recommendation to date has been that acute hypo-
proliferative thrombocytopenia should be treated with a prophylactic platelet
transfusion if the morning platelet count is less than 10 000/pL, or less than

20 000/pL if there are additional risk factors. For chronic thrombocytopenia,
transfusion has been recommended if the platelet count is less than 5000/pL.
In Germany, half a million platelet transfusions are now being given every year,
and the number is rising. New studies indicate, however, that a more restrictive
transfusion strategy is justified.

Method: A selective literature search was carried out in PubMed, with
additional attention to recommendations from Germany and abroad, and to the
guidelines of medical specialty societies.

Results: Prophylactic platelet transfusions should be given when clinically
indicated in consideration of the individual hemorrhagic risk. To prevent severe
hemorrhage, it is more important to respond to the first signs of bleeding than
to pay exclusive attention to morning platelet counts below 10 000/pL. This
threshold value remains standard for patients with acute leukemia. According
to recent studies, however, clinically stable patients who are at low risk for
bleeding—e.g., patients who have undergone autologous hematopoietic
stem-cell transplantation—may be well served by a therapeutic, rather than
prophylactic, platelet transfusion strategy, in which platelets are transfused
only when evidence of bleeding has been observed. For cancer patients,
intensive-care patients, and patients with other risk factors, a clinically
oriented transfusion strategy is recommended, in addition to close attention to
threshold platelet values.

Conclusion: The number of platelet transfusions could be safely lowered by a
more restrictive transfusion strategy that takes account of the risk of bleeding,
as recommended in the hemotherapy guidelines.
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I n the 1960s, according to the publication by Gaydos
et al. (1), the prophylactic transfusion of platelets
became the standard procedure to reduce the risk of
bleeding in patients with thrombocytopenia and a
morning platelet count of 20 000 platelets/uL or less. In
patients with acute leukemia, it was first shown in 1991
that setting the platelet count threshold to 10 000/uL is
safe to prevent bleeding in day-to-day clinical practice
(2). This trigger for prophylactic platelet transfusion
was confirmed to be safe in several consecutive studies
and became the standard for clinical routine (3-6).
However, experts have long agreed that the indication
for prophylactic transfusion should be based on clinical
aspects and the patient’s individual risk situation. With
the platelet counts fluctuating throughout the day, the
indication should not solely rely on the morning count
(7-10).

In patients with chronic thrombocytopenia, e.g.
along with myelodysplastic syndromes (MDS), severe
bleeding events are rare, even with platelet counts
<10 000/uL. Therefore, the question whether routine
prophylactic platelet transfusion is necessary at all be-
comes increasingly important (11). Most recently, two
large randomized controlled studies and one clinical
observational study have addressed this issue (12—-14).
These studies included patients with acute leukemia as
well as patients after autologous stem cell transplan-
tation. One patient group was treated using a thera-
peutic transfusion strategy, i.e., platelet concentrates
were only transfused when clinical bleeding was ob-
served. The other patient group received prophylactic
transfusions at platelet counts <10 000/puL.

In Germany, approximately 75% of transfused
platelet concentrates are administered to hematology
and oncology patients. The remaining 25% are mainly
used along with surgical treatments (Dr. Margarethe
Heiden, Paul Ehrlich Institute, personal communi-
cation). Spot audits in selected hospitals have shown
that, in- and outside of Germany, the actual number of
platelet concentrate transfusions exceeds the recom-
mendations in the current hemotherapy guidelines by
approximately 30 to 40% (6, 15). Blood products are a
precious good and voluntary donors dedicate their time
and take the risk of adverse events to provide them.
Moreover, platelet transfusions expose patients to risks
and may very rarely result in fatal outcomes. Thus, they
should always be used with caution and proper restraint
(10, 16). In addition, recent data indicate that platelet
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transfusions may have an effect on both inflammatory
reactions and the immune system and potentially have a
negative impact on the prognosis of malignant diseases
(16, 17).

Methods

For this review, a selective literature search in the
PubMed database was performed. To this end, the
following key words were used: prophylactic and thera-
peutic platelet transfusion, platelet transfusion and
hematological and oncological patients. The level of
evidence was reported as follows:

® high: sufficiently large and methodological sound,

randomized, controlled studies; large prospective
studies

® moderate: large retrospective and several smaller

prospective studies

® [ow: case series; expert opinion based on clinical

experience.

This paper provides an overview of new publications
on platelet transfusion against the background of the
2008 Cross-Sectional Guidelines of the German Medi-
cal Association, as well as international guidelines (5,
6, 18). Particular attention shall be paid to the
discussion in recent years about the prophylactic trans-
fusion strategy. Based on this, the authors will develop
recommendations for future changes in day-to-day
transfusion practice.

Hematology patients

Chronic thrombocytopenia

For chronic thrombocytopenia, e.g. in aplastic anemia
or MDS, the hemotherapy guidelines recommend
restraint. However, this has so far been confirmed by
only one study (11). Provided that the patient has no
temperature above 38°C, no apparent bleeding and is
not scheduled to undergo surgery, platelets should only
be transfused when the platelet count is found to have
dropped below 5000/uL in one of the weekly checks (5,
6, 18, 19).

In idiopathic thrombocytopenic purpura (ITP),
strictly no prophylactic platelet transfusions should be
given. Here, causative treatment has priority (6, 19,
20). Patients with ITP rarely start bleeding despite
severe thrombocytopenia. In case of severe bleeding,
however, platelet concentrate should be transfused
(level of evidence: low to moderate).

Acute thrombocytopenia

Severe thrombocytopenia is observed especially after
intensive therapy for acute leukemia and lymphoma. In
these cases, national and international guidelines
recommend prophylactic platelet transfusions for
clinically stable patients only for a morning platelet
threshold <10 000/uL (5, 6, 18, 19) (evidence level:
high).

Clinically unstable patients are defined as patients
with a temperature >38 °C, signs of bleeding, infec-
tions, leukocytosis, a plasmatic coagulation disorder, a
steep drop in platelets, or existing areas of necrosis. In

these cases, transfusions should already be started
when the platelet count falls below the threshold of
20 000/uL (6) (evidence level: low).

Newer studies with no risk modification of the
trigger have shown that the trigger of 10 000/uL can
generally be maintained with clinically unstable pa-
tients (12, 13, 21). However, in pediatric and debilitated
patients it is recommended to consider concomitant
risks, such as an urge to move around and a risk of
falling which would justify a higher platelet count as a
trigger (evidence level: high).

Prophylactic and therapeutic transfusion
strategies

Provided that platelet concentrates are readily
available, the question arises whether a therapeutic
transfusion strategy would be sufficient in clinical
stable patients and thus could replace the current stan-
dard of giving a prophylactic transfusion. In the hope of
preventing severe and life-threatening hemorrhages,
transfusions are given prophylactically, i.e. in the ab-
sence of any signs of bleeding. The therapeutic strategy
is to immediately transfuse platelet concentrates in the
moment when first signs of bleeding become apparent
(more than a few isolated petechiae), but not earlier. On
this strategy, two large randomized studies have been
published in recent years (12, 13, 22). Consistently
these studies showed the following results (7able):

Prophylactic transfusions significantly lower the
bleeding rate by at least 7%. This was especially shown
by the study conducted by Stanworth et al. where
bleeding was the primary endpoint (13, 22). A signifi-
cantly increased bleeding risk with regard to the thera-
peutic transfusion strategy was found in patients with
acute leukemia (52 of 90 affected (58%) vs. 33 of 89
patients (37%) with prophylactic transfusions), but not
in patients after autologous stem cell transplantation
(99 of 211 affected (47%) vs. 95 of 210 patients (45%)
with prophylactic transfusion).

Severe and life-threatening hemorrhages occurred
despite prophylactic transfusion. For these, no signifi-
cant differences were found between the two trans-
fusion strategies in this study (13). In patients with
acute leukemia, Wandt et al. observed significantly
more episodes of severe bleeding when platelets were
only therapeutically transfused (12). In both studies the
majority of episodes of severe bleeding occurred with
platelet counts >10 000/pL and almost all of these were
related to clinical risks.

In both studies, the bleeding risk following
autologous hematopoietic stem cell transplantation
(comparatively short duration of thrombocytopenia and
remission of underlying disease) was significantly
lower compared with acute leukemia. In both studies,
patients after autologous transplantation did not experi-
ence more episodes of severe bleeding when treated ac-
cording to the therapeutic transfusion strategy. One
study found a comparable risk for milder bleeding too
(22). These data confirm the results of a previously
published observational study (14).
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Bleeding in two randomized controlled studies
WHO Bleedlng Wandt et al. (12) Stanworth et al. (13 22)
Scale* prophylactic therapeutic prophylactic therapeutic
All patients
Grade 2 and higher 65/343 (19)* 127/301 (42) <0.001 128/299 (43) 151/301 (50) 0.04
Grade 3 3(1) 7(2) ns 1(<1) 4(1) ns
Grade 4 4(1) 13 (5) 0.016 0 2(1) ns
Autologous HSCT
Grade 2 and higher 8/98 (8) 29/103 (28) 0.0005 95/210 (45) 99/211 (47) ns
Grade 3 0 1(1) 0 1(0.5)
Grade 4 0 0 0 2(1)
Acute leukemia
Grade 2 and higher 57/245 (24) 98/198 (51) <0.0001 33/89 (37) 52/90 (58) <0.05
Grade 3 3(1) 6 (3) ns 1(1) 3(3) ns
Grade 4 4(2) 13(7) 0.0095 0 0

*' WHO Grade 2: mild bleeding (more than isolated petechiae); no erythrocyte transfusion required; WHO Grade 3: bleeding requiring red cell transfusion; WHO
Grade 4: symptomatic retinal or CNS bleeding; any life-threatening or fatal bleeding

*2 absolute numbers (%)

WHO, World Health Organization; ns, non-significant; HSCT, hematopoietic stem cell transplantation

In both studies, the use of platelet concentrates was
at least one third lower with the therapeutic strategy.
This difference was statically significant. However,
both studies reported a tendency to an increased
number of red cell transfusions in these patients.

Both randomized studies confirmed the insight
already gained in earlier retrospective studies and meta-
analyses that severe and life-threatening bleeding is
neither primarily due to the degree of thrombocyto-
penia nor can it be prevented by prophylactic trans-
fusion. These are rather dependent on the clinical risk
constellation, such as uncontrolled underlying diseases,
comorbidities and additional plasmatic coagulation
disorders (7-9, 12, 13, 21, 22).

Based on the data currently available, the prophy-
lactic strategy with a platelet transfusion trigger of
10 000/pL should be maintained in patients with acute
leukemia. In contrast, the authors and other experts
consider the available data convincing enough to also
pursue a therapeutic strategy in adult and clinically
stable patients after autologous stem cell transplan-
tation while they are monitored on an inpatient basis
(Figure). However, it has to be ensured that platelet
concentrates are readily available at the first signs of
bleeding (10, 12—14, 22). The increased rate of mild
bleeding has to be accepted by both the patient and the
treating physician and be balanced against a relevant
reduction of platelet transfusions by 30 to 40%. The
increased incidence of mild bleeding found in one
study (12) and the slightly increased number of days
with bleeding in the other study (13, 22) are the direct
result of the therapeutic transfusion strategy where the
transfusion is only initiated after the first signs of
bleeding have become apparent (evidence level:
high).

Whether the therapeutic strategy can be extended to
other patients with a low bleeding risk, such as e.g. pa-
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tients with acute leukemia under post-remission
therapy, is currently investigated in a study in Germany.

Oncology patients

In oncology patients, treatment-induced thrombo-
cytopenia is less pronounced and persistent compared
with leukemia patients. Prophylactic transfusion should
usually only be initiated with platelet levels of
<10 000/uL (6, 19). The hemotherapy guidelines
describe exemptions for brain tumors and brain
metastases as well as other tumors associated with an
increased bleeding risk. Only in these patients, platelet
counts >50 000/pL should be maintained (Box ).

It is not uncommon for oncology patients to present
with acute thrombosis (Box 2). Increasingly, oncology
patients on anti-platelet therapy after coronary stent
placement experience bleeding, e.g. along with gas-
trointestinal tumors. Thrombocytopenia alone does not
reliably prevent in-stent thrombosis. Therefore, accord-
ing to expert opinion, the platelet count should be
above 30 000/uL and at the same time the patient
should at least receive aspirin or clopidogrel (e2, €3,
26).

Especially patients with metastatic cancer can
develop thrombocytopenia as the result of tumor-
induced activation of coagulation. This, often in com-
bination with concomitant hyperfibrinolysis, aggra-
vates the tendency to bleed (e4). Typically, D-dimer
levels are very high. In these cases, antithrombotic
treatment with low-molecular-weight heparin is su-
perior to platelet transfusion as long as platelet counts
are >20 000/uL; based on the authors’ experience,
high doses of heparin are often required. Response to
treatment is reflected by rising platelet counts and
falling D-dimer levels. Platelets should only be trans-
fused to treat acute bleeding (27) (evidence level:
low).
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Example of an
algorithm for
platelet con-
centrate (PC)

transfusion

in patients with
hypoproliferative
thrombocytopenia
(HLA, human leuko-
cyte antigen; HPA,
human platelet
antigen; HSCT,
hematopoietic stem
cell transplantation,
Rh, Rhesus factor)

Patient with no
hypoproliferative Th<r$g1xb1ogsyltlfes
thrombocytopenia -
yes
no

yes

yes
Signs of bleeding

no
\

No transfusion,
if in case of bleeding
immediate PC transfusion
is possible

Autologous HSCT? i

no
Bleeding? — No transfusion
yes 1
HLA or HPA no
antibodies? Apheresis or pooled PC
ABO-identical
yes
Apheresis PC
HLA- and, if required, HPA-matched
ABO-identical
Apheresis or pooled PC
ABO-identical
Female patient no Apheresis
+ RhD-negative or pooled PC
Prior to menopause no No

and childbearing
potential

Rh-immunoglobulin

yes

Rh-immunoglobulin IV,
if RhD-positive transfusion
could not be avoided

Invasive procedures

Compared with the guidelines of the German Medical
Association (Bundesdrztekammer) (6), only little new
information has become available. The recommen-
dation remains unchanged that prior to minor surgery
platelet counts of >20 000/uL should be achieved by
means of transfusion, while for procedures with a
higher risk of bleeding platelet counts >50 000/uL are
recommended. However, it is often not possible to
achieve the platelet counts between 70000 and
100 000/uL stated in the guidelines before neurosurgi-
cal procedures. Here, based on the authors’ experience,
the surgical procedure can be started with platelet
counts of 50 000/uL. For immunized patients, suffi-
ciently compatible platelet concentrates must be made
available.

Central venous catheterization (CVC) does not
necessarily require prophylactic transfusion, even if
marked thrombocytopenia is present (28, 29). Before
spinal taps, the guidelines recommend platelet levels of
at least 20 000/uL. In 66 patients with acute leukemia,
195 spinal taps were analyzed. Despite platelet counts
<20 000/uL, no significant bleeding was observed in

this study (30). The physician’s level of experience in
performing spinal taps and CVC placements has a
greater impact on bleeding complications than the
absolute platelet counts (evidence level: low to moder-
ate).

Intensive care patients
Prophylactic transfusion versus therapeutic transfusion
Between 5 and 10% of intensive care patients develop
thrombocytopenia with platelet counts <50 000/uL
(31). Since there often is uncertainty as to how these
patients should be managed, this specific situation is
discussed here in greater detail. Currently, between 9
and 30% of intensive care patients receive platelet
transfusions, primarily as bleeding prophylaxis (32,
33). This trend was accelerated by an expert recom-
mendation in the 2012 Sepsis Surviving Campaign
Guidelines to prophylactically transfuse platelets con-
centrates in septic patients once a transfusion trigger of
20 000/puL is reached (34).

Recently, a systematic review of the literature on
the effect of platelet transfusion in adult intensive care
patients was published (35). Platelet counts after
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administration of a concentrate rose by 15 000/uL on
average. Whether the platelet transfusion actually
prevents bleeding has not been studied so far. The
mortality among these patients is not reduced by the
administration of platelets. Therefore, the authors have
arrived at the conclusion that it is not possible to issue
an evidence-based recommendation given the limited
data currently available.

Numerous studies have shown that thrombocyto-
penia is associated with increased mortality. However,
it has not been conclusively determined whether the in-
creased platelet counts resulting from the transfusion
have an impact of the survival of these patients. Often,
the causes are multifactorial, ranging from reduced pro-
duction of platelets to increased platelet consumption
combined with other complex organ injuries.

In summary, the evidence currently available does
not justify to deviate from the recommendation of the
hemotherapy guidelines for intensive care patients and
only transfuse platelets in case of bleeding or prior to
invasive procedures (6) (evidence level: low).

Management of patients refractory to platelet
transfusion

In between 10 and 20% of patients, the platelet count
rises by less than 5000/uL approximately one hour after
transfusion of at least two fresh ABO-compatible
platelet concentrate units. The clinical management of
this patient is difficult. The increased consumption of
transfused platelets is usually the result of non-
immunological factors, e.g. bleeding, sepsis or an
enlarged spleen. Less frequently (between 1 and 3%), it
is related to immunological factors, such as antibodies
against human leukocytes (HLA) or platelet antigens
(HPA) (36). Before platelet refractoriness is diagnosed,
it should be taken into consideration that patients with
platelet counts of <5000/uL typically respond to the
administration of one platelet concentrate unit with a
short temporary increase. The transfused platelets are
immediately utilized to seal the endothelium and
consumed in the process. In most cases of non-
immunological etiology, an increase in platelet
counts—and, above all, hemostasis—can be achieved
with the transfusion of several blood group-identical
platelet concentrate units.

Refractoriness to platelet transfusions due to immu-
nological factors is typically the result of previous
pregnancies and frequent transfusions which triggered
the production of corresponding antibodies. An immu-
nological cause is suspected when after at least two
ABO-compatible transfusions the platelet count has not
improved or the bleeding has not been stopped. In this
case, HLA-A and -B typing should be initiated
urgently. It is advisable to perform this typing prior to
any intensive treatment, because in case transfusion-
relevant antibodies are detected and the patient starts
bleeding, transfusion of HLA-/HPA-compatible
platelets is urgently required (6).

Generally, it is recommended to pursue a therapeutic
transfusion strategy in immune refractory patients, i.e.
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Score for a risk-adapted approach
in oncology patients (23)

1. Any prior bleeding episode

2. Receiving anti-platelet therapy

3. Bone marrow metastases

4. Baseline platelet count <75 000/uL

5. Genitourinary or gynecologic neoplasm

6. Performance status >2

7. Chemotherapy regimen with high bone marrow toxicity

Each risk factor from 1 to 6 counts 2 points and risk factor 7 one point.
The bleeding risk of patients with 24 points is high. In the study of Elting et al. this
applied to 14% of patients. The recommendation for these patients is to transfuse
platelets if platelet counts are <20 000/uL and in all other patients if platelets
counts are 5000-10 000/uL or less.

Evidence level: moderate

Recommendations of the International Society
on Thrombosis and Haemostasis and the American
Society of Clinical Oncology (24, 25, e1)

During the first four weeks after diagnosis of a deep vein thrombosis, patients

should receive anticoagulation with low-molecular weight heparin in therapeutic

doses:

@ Platelet counts should be controlled to be >50 000/pL.

® After four weeks, the dose of the low—molecular weight heparin should be
reduced in patients with platelet counts <50 000/uL to 50% of the therapeutic
dose.

® Patients with platelet counts <20 000/uL should not receive anticoagulation.

to transfuse platelets only if the patient develops severe
bleeding or prior to any invasive procedure required.
This will help to reduce the risk of induction of addi-
tional antibodies (6, 19). In these patients, hemostasis is
the key criterion for a successful treatment outcome.

Severe bleeding can be treated by mass transfusion
of 8 to 10 ABO-compatible platelet concentrate units in
patients refractory to other therapy (6, 19).
Furthermore, recent evidence suggests that intravenous
administration of tranexamic acid may reduce the
tendency to bleed in patients with thrombocytopenia
(e5, 37) (evidence level: low to moderate).

Selection of the platelet concentrate
In non-immunized patients, the Cross-Sectional
Guidelines of the German Medical Association equally
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recommend the transfusion of platelet concentrates
prepared by apheresis (APC) from a single donor and
of pooled platelet concentrate (PPC) which is usually
prepared from 4 whole-blood donations. However, im-
munized patients should only receive APCs (6).

PPCs offer the advantage that the platelets can be
harvested from regular whole-blood donations (38).
Because of the different production methods used, a
direct comparison is not easily possible. The donor
population, the intervals between donations and the
amount and type of the blood products prepared are
different. Taking into consideration all available posi-
tion statements, there is still no advantag e or disadvan-
tage of the various platelet preparations that has been
proven in non-immunized patients (38-40, €6, e7). To
ensure timely treatment of patients with platelet con-
centrates, both preparation methods are required and to
be kept ready nationwide. The treating physician’s
decision for or against APC or PPC should be guided
by medical criteria. In addition, the availability of the
platelet concentrates has to be ensured. When no PPC is
available for prompt therapeutic transfusion, the treat-
ing physician has to transfuse APC. This has to be paid
by the funding organizations. Not indication-related
incentives to use one or the other of the various concen-
trates and transfusion quantities, which currently exist
because of the DRG (diagnosis related groups)-based
billing system, should be removed immediately
(evidence level: moderate to high).
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