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F O R U M

Anticoagulation in thrombocytopenic patients –  Time to 
rethink?

Abstract
One of the difficult clinical situations in the anticoagu-
lation era is how to give these medications to patients 
with significantly reduced platelet counts. The con-
cern is the heightened bleeding risk, and the current 
practice is to apply a certain platelet count threshold 
below which the use of anticoagulant is deemed unsafe. 
However, this is not an evidence- based approach es-
pecially because the thresholds arose from studies in 
patients with acute leukemia. In this forum article, we 
discuss the bleeding risk estimation in thrombocyto-
penic patients when the decreased counts may not be 
related to marrow underproduction and aim to identify 
possible markers which can help in this risk estimation 
beyond platelet counts. We exhort future studies to in-
clude a combination of these markers, which may then 
guide us to administer safe anticoagulation in patients 
with severe thrombocytopenia.

1  |  INTRODUC TION

The use of prophylactic or therapeutic dosing of anticoagulant 
therapy in patients with moderate to severe thrombocytopenia 
(<50 × 109/L) is challenging. Published data in this setting come 
from patients with cancer- associated thrombosis although the opti-
mal dosing and safety for anticoagulation in these subjects are still 
unknown. Expert opinions rather than evidence- based guidelines 
for the management of confirmed thrombosis suggest reduced- 
dose low molecular weight heparin (LMWH) for those with platelet 
counts between 25– 50 × 109/L and no anticoagulation for those 
with platelet counts <25 × 109/L.1 An alternate approach is full- dose 
anticoagulation with platelet transfusion support in both groups.2 
In the absence of definitive evidence, it is prudent to reconsider 
this approach and plan strategies to improve care in this scenario.

2  |  BLEEDING RISK WITH 
THROMBOCY TOPENIA

The notion that severe thrombocytopenia leads to bleeding comes 
from work performed in the 1960s on patients with hematological 
malignancies. Gaydos et al. analyzed the records of 92 consecutive 
patients with acute leukemia from the National Cancer Institute 
and noted that gross bleeding occurred on 33% of days in patients 
with platelet counts <1 × 109/L and on 3% of days in those with 
counts between 5– 20 × 109/L.3 This led to the common practice of 
using 20 × 109/L as the threshold for bleeding risk in thrombocy-
topenic patients.4 In the same study, intracranial hemorrhage oc-
curred in 16/92 (17%) of the non- transfused patients but half of 
them had blast crisis, with leukemic deposits identified in the in-
tracranial blood vessels on post- mortem analysis (the patients had a 
median platelet count of 10 × 109/L).3 The other half had the bleed 
when the platelet counts were below 1 × 109/L in all except one.3 
The use of the above thresholds was re- examined in the landmark 
PLADO study, which noted increased bleeding at counts above 
5 × 109/L only in patients receiving allogeneic stem cell transplants 
or chemotherapy where platelet production is severely impaired.5,6 
Two recent trials asserted that prophylactic platelet transfusions 
are beneficial only if platelet counts are below 10 × 109/L.7,8 In 
summary, significant bleeding with severe thrombocytopenia is as-
sociated with leukemic deposits and/or counts <10 × 109/L in the 
setting of hematological malignancies. But what about other throm-
bocytopenic states?

3  |  BLEEDING RISK WITH 
THROMBOCY TOPENIA UNREL ATED TO 
BONE MARROW UNDERPRODUC TION

Three familiar situations in which moderate to severe thrombocy-
topenia (and thrombosis) can develop are in those with advanced 
liver disease, immune thrombocytopenia (ITP), and critically ill pa-
tients with sepsis. Platelet production is increased in many of these 
patients to compensate for the decrease in the circulating platelet 
pool. It is also well known that these patients are often prothrom-
botic despite the thrombocytopenia and that the lower platelet 
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count does not explain the occasional bleeding.9,10 For example, 
portal hypertension, renal impairment, and sepsis contribute to 
bleeding in liver disease.11 A recent SSC- ISTH guidance has issued 
statements that prophylactic platelet transfusions are not necessary 
for patients with liver disease irrespective of the platelet counts.12 
ITP patients frequently also do not bleed even with very low plate-
let counts, often on the order of 5– 10 × 109/L in the absence of 
previous bleeding history and older age (>60 years) with the latter 
associated with weakened vessel walls.13,14 In critically ill patients 
with sepsis, the hemostatic balance is often shifted toward throm-
bosis and the uncommon bleeding episodes have been suggested to 
be due to vascular leakage secondary to underlying inflammation, 
further worsened by the thrombocytopenia.15,16 For this reason, 
clinical assessment of vascular integrity may be helpful to determine 
bleeding risk in these patients who do not have hypo- proliferative 
thrombocytopenia. A simple clinical method to assess bleeding risk 
in thrombocytopenic patients using stool blood loss studies was at-
tempted by Slichter and colleagues.17,18 This approach was based 
on the data from the previously mentioned PLADO study, where 
bleeding in this setting is mainly from the gastrointestinal tract. They 
showed that at platelet counts above 10 × 109/L, stool blood loss 
was no different from values found in normal subjects. However, 
the blood loss was markedly elevated in all patients with counts less 
than 5 × 109/L. Interestingly, animal studies have predicted that a 
platelet count above 7.1 × 109/L is required for endothelial integrity 
as platelets are involved in maintenance of closed endothelial gap 
junctions.17– 19 The fourth group of patients in which thrombocyto-
penia is common is those with solid cancers, where bone marrow 
metastasis or chemotherapy- induced marrow suppression may be 
reasons for thrombocytopenia. In such patients, a definite relation-
ship between platelet count and risk of bleeding was not evident in 
a study in which most cases of serious bleeding occurred at much 
higher platelet counts (over 20 × 109/L), but mostly from necrotic 
tumor sites.20 In summary, bleeding in patients with severe throm-
bocytopenia is related to lack of endothelial integrity at extremely 
low counts or the obvious cases of local mucosal lesions. What 
about the anticoagulated patients?

4  |  WHAT DO WE KNOW ABOUT 
THROMBOCY TOPENIA IN THE SET TING OF 
ANTICOAGUL ATION?

Most of the randomized controlled trials on prophylactic or thera-
peutic anticoagulant therapy excluded thrombocytopenic patients 
and hence, obtaining the relevant information is difficult. However, 
a systematic review by Samuelson Bannow and colleagues21 high-
lighted the heightened risk of recurrent venous thromboembolism 
in patients with underlying cancer despite the thrombocytopenia. 
The rate of major bleeding episodes was modest and almost half the 
reported rate of recurrent thrombosis.21 They quoted that the 13% 
of major bleeding in anticoagulated thrombocytopenic patients was 
similar to a previous study in which patients had treatment- related 

thrombocytopenia but were not on any anticoagulation.5,21 In a 
prospective multi- center study of the incidence of thrombotic com-
plications in patients with hematological malignancies who had 
indwelling central venous catheters, more than 10% of severely 
thrombocytopenic patients had an episode of venous thrombosis, 
including three cases of pulmonary embolism.22 They noted that de-
spite the severe thrombocytopenia, no increased risk of bleeding was 
seen in the 14.2% of patients who received antithrombotic prophy-
laxis. In a small study of 10 patients in which thromboprophylaxis 
was used in those with central venous catheters, reduced dosages 
of LMWHs were used safely during the transient periods of severe 
thrombocytopenia.23 These reports would suggest that in patients 
who develop thrombosis in the setting of lower platelet counts, the 
hemostatic balance is shifted toward a prothrombotic state. A simi-
lar prothrombotic slant is also noted in patients with advanced liver 
disease and severe sepsis and very likely in those with solid cancers 
when the lower platelet counts are unrelated to chemotherapy/mar-
row involvement.

Thus, it would be useful to measure the hemostatic balance in 
such patients and allow us to “safely” administer anticoagulant treat-
ment despite the thrombocytopenia.

5  |  C AN WE DETERMINE BLEEDING RISK 
IN THROMBOCY TOPENIA BE YOND THE 
PL ATELET COUNTS?

Key information that may help in deciding the bleeding risk is the 
ability of the bone marrow to compensate for low platelet counts. 
Younger platelets produced in these cases are considered more 
hemostatic. A higher immature platelet fraction, which is a meas-
ure of the younger platelets, has been shown to inversely correlate 
with bleeding in ITP patients and also those who recently have un-
dergone autologous stem cell transplant.24– 26 The hemostatic po-
tential of the total amount of platelets, which includes both young 
and old forms, thus would be the ideal determinant of the bleed-
ing risk in thrombocytopenia. Platelet aggregation tests would be 
the gold standard marker of the total platelet function; however, 
low platelet counts preclude the use of this test. In this context, 
there is mounting evidence for the use of flow cytometry to study 
platelet function regardless of the patient's platelet count. Higher 
levels of spontaneous platelet activation as assessed by P- selectin 
expression on unstimulated platelets have been consistently demon-
strated.27,28 Higher levels of spontaneous P- selectin expression are 
associated with a higher bleeding score. Conversely, higher levels of 
P- selectin expression on stimulated platelets correlate with a lower 
bleeding risk.29 Another useful parameter for assessing the bleed-
ing risk in thrombocytopenic patients would be the von Willebrand 
factor (VWF) level. Lisman et al. have clearly demonstrated that 
a rebalanced hemostasis exists in patients with liver disease with 
the thrombocytopenia compensated for by the marked increase 
in VWF levels.30,31 Rebalanced hemostasis is also likely to be oc-
curring in patients with sepsis and solid malignancies in which the 
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associated endothelial inflammation would release large amounts 
of VWF.32 Another possibly useful parameter is the measurement 
of global hemostatic potential. Thromboelastometry has been at-
tempted in thrombocytopenic patients with maximum clot firmness 
(using ROTEM®) predictive of bleeding in at least two studies.33,34 
TEG® also showed significant association with high bleeding grades 
in patients with severe thrombocytopenia.35 In summary, detailed 
assessment of platelet function (not just the number of platelets) in 
conjunction with hemostatic markers like VWF levels and possibly 
global hemostatic tests should be investigated in future trials to as-
sist in determining the bleeding risk in patients with thrombocytope-
nia and thus allow safe administration of anticoagulants to prevent 
recurrent thrombosis (see Figure 1).

6  |  C AN PL ATELET TR ANSFUSIONS 
MAKE IT SAFER TO ANTICOAGUL ATE IN 
THROMBOCY TOPENIA?

It may seem logical to give platelet transfusions to “improve” the 
platelet counts above the safe threshold and then administer anti-
coagulants. Platelet transfusions are indeed successful in improving 
the counts in hypo- proliferative thrombocytopenia. But a similar im-
provement is rarely noted in liver disease patients with a recent study 
that included 13 patients in whom the platelet counts only increased 
from 28 [22– 42] × 109/L before to 43 [39– 64] × 109/L after platelet 

transfusions given prior to a procedure.36 This minor increase is 
unlikely to have a significant clinical impact. In another study of 26 
thrombocytopenic patients with cirrhosis needing variceal ligations, 
transfusion of a standard adult platelet dose only achieved a small in-
crease in platelet count without normalizing thrombin generation.37 
It is well known that patients with ITP do not benefit from platelet 
transfusions due to the consumptive nature of the disease. Similarly, 
for those patients with splenomegaly, the transfused platelets 
would remain pooled in the spleen.38 Probably, the best recommen-
dation for prophylactic platelet transfusions in sepsis comes from 
the British Society of Hematology guidelines which state “Consider 
increasing the threshold for prophylactic platelet transfusion to be-
tween 10 and 20 × 109/L in patients judged to have additional risk 
factors for bleeding. Individual review is required.”39 The statement 
stresses the importance of assessing additional risk factors (possibly 
using previously discussed options). In this context, we also need to 
ensure platelet transfusions are not harmful.

7  |  C AN PL ATELET TR ANSFUSIONS 
C AUSE ANY HARM?

Although no studies have aimed to specifically address the ques-
tion of safety or appropriateness of platelet transfusions in those 
with thrombosis and needing anticoagulation, there is increasing 
evidence that such transfusions may be pro- inflammatory, which 

F I G U R E  1  Hemostatic balance and the risk for bleeding with anticoagulants
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can be enhanced during storage prior to transfusions.40 This often- 
overseen effect can cause transfusion- related immunomodulation 
with consequent depression of immune surveillance leading to an 
increase in post- transfusion infections and organ dysfunction.40,41 
Clinically, this unexpected but definite harmful adverse impact was 
noted in the Platelet Transfusion in Cerebral Hemorrhage (PATCH) 
randomized- controlled trial in which platelet transfusions were ad-
ministered on one arm to mitigate the effects of antiplatelet ther-
apy.42 Transfusions were shown to increase the risk of death or 
disability from brain edema, hematoma growth, and intraventricular 
extension compared to standard care.42,43 There are important cave-
ats in translating these data to our current topic of interest because 
the patients in the PATCH study were not thrombocytopenic and not 
receiving anticoagulation, while they had evidence of significant in-
tracranial bleeding. Another trial investigating neonatal transfusion 
practice noted a significantly higher rate of death and major bleed-
ing in those receiving transfusions at a higher threshold (50 × 109/L 
vs. 25 × 109/L).44 It, however, needs to be mentioned that there 
was no evidence from this study that transfusions for these below 
25 × 109/L would be harmful and also a control, non- transfusion arm 
for this threshold was not used. In the context of critically ill pa-
tients, a prospective cohort study identified platelet transfusions 
as one of the four independent risk factors for thrombosis (hazard 
ratio 3.2, 95% confidence interval 1.2– 8.4), in addition to personal or 
family history of thrombosis, end- stage renal failure, and vasopres-
sor use.45 However, another observational cohort study of intensive 

care patients aimed to evaluate the association between platelet 
transfusions and major bleeding events did not identify a significant 
association between such transfusions and thrombosis or death.46 In 
summary, the practice of prophylactic transfusions in non- bleeding 
patients to facilitate anticoagulation may not be effective and may 
do harm although specific trials in this particular scenario have not 
yet been performed.

8  |  CONCLUSION AND FUTURE STEPS

The arbitrary use of thresholds, when it comes to anticoagulating 
patients with moderate to severe thrombocytopenia, is not evi-
dence based. There have been attempts to formulate a risk score in 
ITP patients who need anticoagulation using the TH2 (Thrombosis 
and Thrombocytopenia 2) score.47 This score included two throm-
bosis and two bleeding items with the study concluding that early 
resumption of anticoagulation is better in this population despite the 
thrombocytopenia. How do we approach this clinical setting in the 
future? In addition to considering the standard and well- established 
risk factors for bleeding like age, co- morbidities, and renal function, 
we also need to investigate platelet- specific (e.g., platelet func-
tion parameters) and total hemostatic potential in these patients to 
determine their bleeding risk and safely prescribe anticoagulation 
(Figure 2). Several tools are already available for this purpose, but 
they have not specifically been trialed in the setting of patients who 

F I G U R E  2  A framework for future studies in anticoagulating thrombocytopenic patients using clinical and laboratory risk assessments. 
Particular thresholds and values for these different parameters useful to guide anticoagulation have to be identified from prospective 
studies
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require anticoagulation while their platelet counts are markedly re-
duced. We suggest the need for future studies in this respect, which 
are best planned to be multi- center as the number of patients with 
this particular clinical problem in a single institution is likely to be lim-
ited. A possible approach would be to randomize thrombocytopenic 
patients without hematological malignancies who require anticoagu-
lation into two groups: one in which intervention with platelet trans-
fusions is administered based on the current accepted thresholds and 
another in which they are not transfused based on the thresholds. All 
patients with risk factors for bleeding other than thrombocytopenia 
would be excluded from this study. In both groups included in the 
study, daily stool blood loss during the period of thrombocytopenia 
would be determined along with a combination of laboratory param-
eters including immature platelet fraction, VWF levels, thromboe-
lastometry, and platelet P- selectin expression. Close monitoring for 
any signs of bleeding would be recommended in all patients. Results 
analysis could provide thrombocytopenia- specific risk factors and 
the laboratory thresholds for the measured parameters, required for 
withholding anticoagulation in these patients in the future. These 
risk factors may differ depending on the underlying clinical situations 
because different compensatory mechanisms may be at play in each 
of the scenarios. Prospective research in this area may also benefit 
some other groups of patients in which platelet transfusion thresh-
olds are commonly used for “safe” undertaking of procedures includ-
ing pregnant women and patients requiring surgeries or radiological 
interventions.
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