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Abstract

An abnormal platelet count (PC) is common in acute venous thromboembolism (VTE) but its relationship with clinical
outcomes remains ill-defined. We aimed to explore the association between baseline PC and the long-term risk of clinically
relevant outcomes in a prospective cohort of 991 patients with acute VTE. We classified patients into four PC groups: very
low (< 100 G/1), low (> 100 to < 150 G/1), normal (> 150 G/1 to <450 G/1), and high (> 450 G/1). The primary outcome was
major bleeding (MB), secondary outcomes were recurrent VTE and overall mortality. We examined the association between
PC and clinical outcomes, adjusting for confounders, competing risk for mortality, and periods of anticoagulation. After a
median follow-up of 30 months, 132 (13%) of patients experienced MB, 122 (12%) had recurrent VTE, and 206 (21%) died.
Compared to patients with a normal PC, patients with a very low PC had a sub-distribution hazard ratio (SHR) for MB of
1.23 (95% confidence interval [CI] 0.52-2.91) and those with a high PC a SHR of 1.87 (95%CI 0.82-4.29). Patients with
a low PC had a twofold increased VTE recurrence risk (SHR 2.05, 95%CI 1.28-3.28). Patients with low and very low PC
had a hazard ratio for mortality of 1.43 (95%CI 0.99-2.08) and of 1.55 (95%CI 0.80-2.99), respectively. Our findings do not

suggest a consistent relationship between baseline PC and long-term clinical outcomes in patients with VTE.
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Introduction

Abnormal platelet counts (PC) are common in patients with
venous thromboembolism (VTE), with about 4-23% of
patients having thrombocytopenia [1-4] and 3—4% throm-
bocytosis [2, 3]. In patients with VTE, both thrombocytope-
nia and thrombocytosis appear to be associated with overall
or fatal major bleeding (MB) [2-6]. While the relationship
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between thrombocytopenia and bleeding remains poorly
defined [7], the link between high PC and bleeding is even
less clear. Possible explanations are that a high PC may rep-
resent reactive thrombocytosis due to comorbid conditions
with an increased bleeding risk (e.g., cancer) [8] or may
lead to acquired von Willebrand disease [9]. An increased
PC may also be associated with a decreased mean platelet
volume and lower platelet reactivity [6].

As platelets are involved in the initiation and progression
of venous thrombosis [10], an elevated PC could increase
the risk of a first VTE or VTE recurrence. While an elevated
PC was shown to increase thrombosis risk in medical inpa-
tients [11], cancer [12, 13], and after critical illness [14],
a meta-analysis of retrospective studies, excluding patients
with cancer and other comorbid diseases, found no relation-
ship between PC and a first VTE [15]. In a registry study
with long-term follow-up, a low PC was not associated with
recurrent VTE [4]. While one study showed an association
between a low PC and an increased risk of overall mortality
following VTE [4], another did not [1].

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00277-024-05982-8&domain=pdf

4722

Annals of Hematology (2024) 103:4721-4729

The few studies examining the relationship between
PC and clinical outcomes among patients with VTE were
limited by exclusion of patients with a PC <100 G/1 [16],
focus on thrombocytopenia without consideration of
thrombocytosis [1, 4-6], failure to account for compet-
ing risk [1-5], or a short follow-up of 3 months only [1,
2,5, 16]. We therefore aimed to examine the association
between baseline PC and long-term clinical outcomes in
a prospective Swiss multicenter study of older patients
with acute VTE.

Methods
Study population

We used data from the SWiss venous Thromboembolism
COhort study 65+ (SWITCOG65 +), a prospective mul-
ticenter cohort study, which enrolled and followed-up
in- and outpatients aged > 65 years with objectively diag-
nosed VTE from nine Swiss university and non-university
hospitals between September 2009 and December 2013.
Patients with catheter-associated thrombosis, thrombosis
at a different site than the lower limb, conditions incom-
patible with follow-up (e.g., terminal illness with life
expectancy < 3 months), inability to provide informed
consent (e.g., due to severe dementia), or insufficient pro-
ficiency in German or French were not included in the
study. A detailed description of the study methods of
SWITCOG65 + was published elsewhere [17].

Patient data collection

Trained study personnel prospectively collected informa-
tion about baseline patient demographics (age, sex), locali-
zation of the index VTE (PE £+ DVT, DVT only), medical
history (prior MB or VTE, active cancer, chronic renal
disease, physical activity level), systolic blood pressure,
laboratory findings (hemoglobin), concomitant treatment
with platelet inhibitors, and VTE-related treatments (anti-
coagulants, thrombolysis) using standardized data collec-
tion forms. In patients receiving vitamin K antagonists
(VKASs), we also collected all international normalized
ratio (INR) values.

The PC at the time of VTE diagnosis was abstracted from
each patient’s medical chart. As thrombocytopenia is com-
monly defined as PC of < 150 G/1 [18] and thrombocytosis
as a PC of >450 G/1 [19], we categorized patients into four
groups based on their PC: very low (< 100 G/1), low (=100
to <150 G/1), normal (> 150 G/1 to <450 G/1), and high
(>450 G/).
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Study outcomes

The primary outcome was MB during follow-up. MB was
defined as fatal bleeding, bleeding at critical sites (i.e.,
intracranial, intraocular, pericardial, retroperitoneal,
intraspinal, intraarticular, or intramuscular with compart-
ment syndrome), or bleeding leading to a reduction of
hemoglobin of > 20 g/l or resulting in transfusion of >2
units of packed red blood cells [20]. Secondary outcomes
were recurrent VTE and overall mortality. VTE recurrence
was defined as new fatal or nonfatal PE or new DVT (prox-
imal or distal) based on previously published criteria [21].

Patients were followed-up with a surveillance face-to-
face evaluation after 3 months and a telephone call after 6
months, which were then alternated semi-annually. During
each contact, information about any bleeding event, VTE
recurrence, and death was obtained. In case of an event,
the corresponding medical charts were reviewed and the
patients’ primary care physician and/or family members
were interviewed. A committee of three blinded clinical
experts adjudicated the outcomes. Death was considered
bleeding-related if it followed an intracranial hemorrhage
or a bleeding event resulting in hemodynamic instability.
PE-related death was defined as either definite fatal PE
(proven by autopsy or clinically severe PE in the absence
of an alternative diagnosis) or a possible fatal PE (sudden
death without any apparent cause) [22]. Final classification
was based on the full consensus of this committee.

Statistical analysis

We compared patient baseline characteristics by PC
group using the chi-squared test for categorical and the
Kruskal-Wallis test for continuous variables. In patients
receiving VKAs, we also assessed the quality of antico-
agulation, expressed as the percentage of time spent in
the therapeutic range of the INR of 2.0-3.0 based on the
Rosendaal method [23].

We used the Kaplan—Meier method and the log-rank test
to compare the cumulative 3- and 36-month incidences of
MB, recurrent VTE, and overall mortality by PC. Because
the association between PC and clinical outcomes may not
be linear, we graphically visualized the unadjusted hazard
ratio (HR) for MB, recurrent VTE, and overall mortality
relative to the mean PC as a continuous function of the
PC using fractional polynomial models, with automatic
selection of the best fitting power function (e.g., linear,
quadratic, or higher power).

We explored the association between PC and the time
to a first MB over the entire follow-up period using com-
peting risk regression according to Fine and Gray [24],
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accounting for non-bleeding-related death as a compet-
ing event. We adjusted the model for known predictors
of MB, i.e., age, sex, active cancer, chronic renal disease,
low physical activity level, anemia, concomitant plate-
let inhibitor therapy, and periods of anticoagulation as
a time-varying covariate [4, 25, 26]. The strength of the
association was expressed as a sub-distribution hazard
ratio (SHR) with corresponding 95% confidence intervals
(CI). We also used competing risk regression to explore
the association between PC and the time to a first VTE
recurrence, accounting for non-VTE-related death as a
competing event. The model was adjusted for previously
described predictors of VTE recurrence, i.e., age, sex, his-
tory of VTE, active cancer, and periods of anticoagula-
tion as a time-varying covariate [4, 27, 28]. Finally, we
assessed the association between PC and the time to death
from all causes using Cox regression analysis, adjusting
for known mortality predictors in VTE, including age, sex,
active cancer, low physical activity, systolic blood pressure
of <100 mm Hg, and periods of anticoagulation as a time-
varying covariate [29]. As cancer is associated with both
thrombocytopenia and thrombocytosis and is an important
risk factor for MB, recurrent VTE, and death in VTE [12,
30-32], we also explored the association between PC and
clinical outcomes in the subgroup of patients with active
cancer using the same models. Due to the limited num-
ber of thrombocytopenic cancer patients, we merged the
groups with very low PC and low PC into a single group.

To address missing data for PC and other covariates, we
used multiple imputation by chained equations, utilizing
baseline patient characteristics. Predictive mean matching
and logit models were used to impute non-binary and binary
variables, respectively. In total, 50 imputed data sets were
generated, which we analyzed using Rubin’s rules to com-
bine results across data sets [33]. A P-value of <0.05 was
considered statistically significant. All analyses were per-
formed using Stata version 17 (Stata Corporation, College
Station, Texas, United States).

Results
Study sample

Of 1003 patients enrolled in SWITCOG65 +, we excluded
12 who did not allow the use of their data or withdrew from
the study within 1 day of enrollment, leaving a final study
sample of 991 patients. Analyzed patients had a median age
of 75 years (interquartile range [IQR] 69-81), and 463 (47%)
were women. Overall, 35 patients (3.5%) had a very low
(<100 G/1), 105 (11%) a low (>100 G/I to< 150 G/1), 759
(77%) anormal (> 150 G/I to <450 G/1), and 29 (3%) a high
PC (>450 G/1). Only 13 patients (1%) had a PC of <50 G/1.

Patients with a very low or high PC were more likely to
have a history of MB and anemia and patients with a higher
PC more often received platelet inhibitors than those with
a low/normal PC (Table 1). The proportion of patients who
received initial therapeutic parenteral anticoagulation did
not vary by PC.

The median follow-up duration was 30 months (IQR
19-36 months), and the median duration of initial thera-
peutic anticoagulation was 8 months (IQR 4-24 months).
Among the 780 patients (79%) who received VKAs and who
had available INR and PC values, the percentage of time
spent within the therapeutic INR range did not differ by PC
and was 63% for patients with a very low or low PC, 64%
for patients with a normal PC, and 65% for those with a high
PC (P=0.79).

Major bleeding

Overall, 132 (13%) of patients suffered MB during follow-
up. The 3-month cumulative incidence of MB was similar
across PC groups and was 6% (95%CI 2-22%), 4% (95%Cl
1-10%), 5% (95%CI 4-7%), and 10% (95%CI 3-29%) in
patients with very low, low, normal, and high PC, respec-
tively (P=0.623 by the log-rank test). The 36-month cumu-
lative incidence of MB did not differ by PC (Fig. 1Panel A).
The hazard of MB as a continuous function of PC slightly
increased with increasing PC during follow-up (Fig. 2Panel
A). Although patients with a very low and a high PC had
a somewhat increased adjusted risk of MB, the association
was not statistically significant, neither in the full sample nor
in the subgroup of patients with cancer (Table 2).

Venous thromboembolism recurrence

Overall, 122 patients (12%) had recurrent VTE during fol-
low-up. The 36-month cumulative incidence of recurrence
differed significantly by PC and was highest in patients with
alow PC (29%, 95%CI 19—42%) (Fig. 1Panel B). The hazard
of recurrence as a continuous function of PC did not change
across PC, indicating that there was no relationship between
PC and recurrent VTE (Fig. 2Panel B). Patients with a low
PC (but not those with a very low PC) had a twofold higher
adjusted risk of recurrence than patients with a normal PC
in the full sample (SHR 2.05, 95%CI 1.28-3.28). A simi-
lar trend was also seen in patients with cancer (SHR 2.83,
95%CI 0.99-8.11) (Table 2).

Overall mortality
Of the 206 (21%) of patients who died during follow-up,

13 (6%) died from MB, 36 (18%) from definite or possible
PE, and 70 (34%) from cancer. Among the 12 patients with
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Table 1 Patient baseline
characteristics by platelet count

<100 G/
(n=35)

>100 to< 150 G/l
(n=105)

> 150 to <450 G/l
(n=759)

>450 G/l
n=29)

Characteristic P-value

n (%) or median (interquartile range)

Age 75 (71-78) 74 (68-82) 75 (69-81) 74 (69-77) 0.51
Male 16 (46) 64 (61) 401 (53) 12 (41) 0.17
Localization of VTE 0.85
PE+DVT 24 (69) 76 (72) 556 (73) 20 (69)

DVT only 11 (31) 29 (28) 203 (27) 931

History of MB 8(23) 14 (13) 73 (10) 5(17) 0.04
History of VTE 12 (34) 36 (34) 208 (27) 5017) 0.21
Active cancer’ 11 (31) 24 (23) 135 (18) 6(21) 0.14
Chronic renal disease> 10 (29) 22 (21) 148 (19) 3(10) 0.33
Low physical activity> 16 (46) 45 (43) 284 (37) 5017) 0.06
SBP <100 mm Hg 0 (0) 8 (8) 25(3) 1(3) 0.12
Anemia* 23 (66) 45 (43) 293 (39) 27 (93) <0.001
Platelet inhibitors’ 6 (17) 35(33) 297 (39) 15 (52) 0.014
Initial parenteral AC 0.81
LMWH 16 (46) 48 (46) 345 (45) 13 (45)

UFH 15 (43) 38 (36) 260 (34) 11 (38)

Others 2 (6) 18 (17) 127 (17) 3(10)

None 2 (6) 1(1) 27 (4) 2(7)

VKA therapy 27 (77) 90 (86) 662 (87) 24 (83) 0.29
Thrombolysis® 2 (6) 6 (6) 22 (3) 0(0) 0.22

Data were missing for platelet count (n=63 [6%]), history of MB (n=1 [<1%]), low physical activity
(n=3[<1%]), SBP< 100 mm Hg (n=18 [2%]), and hemoglobin (n=63 [6%])

AC, anticoagulation; DVT, deep vein thrombosis; LMWH, low-molecular-weight heparin; MB, major bleed-
ing; PE, pulmonary embolism; SBP, systolic blood pressure; UFH, unfractionated heparin; VKA, vitamin

K antagonist; VTE, venous thromboembolism

!Cancer requiring surgery, chemotherapy, radiotherapy, or palliative care during the last 3 months

2Chronic renal failure requiring hemodialysis or not (diabetic or hypertensive nephropathy, chronic glo-
merulonephritis or interstitial nephritis, myeloma-related nephropathy, or cystic kidney disease)

3Mostly lying/sitting activity, or avoidance to climb stairs, or carry light weight <5 kg

4Serum hemoglobin < 13 g/dl for men or < 12 g/dl for women

5 Aspirin, clopidogrel, ticagrelor, prasugrel, or nonsteroidal anti-inflammatory drug

6Systemic or catheter-related thrombolysis

a very low PC who died, none died from bleeding and 5
from cancer. Similarly, among the 25 cancer patients with
a PC< 150 G/I who died, 1 died from bleeding and 16
from cancer. The 36-month cumulative incidence of death
varied significantly by PC and was highest in patients with
a very low PC (21%, 95%CI 18-24%) (Fig. 1Panel C).
The hazard of death as a continuous function of PC was
highest among patients with the lowest PC values, indi-
cating an L-shaped relationship between PC and mortal-
ity (Fig. 2Panel C). After adjustment, mortality did not
statistically significantly differ by PC in the full sample,
although patients with a lower PC had a somewhat higher
mortality risk. Patients with cancer who had a low PC had
a higher risk of death than those with a normal PC (HR
1.76, 95%CI 1.09-2.83) (Table 2).
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Discussion

Overall, 15% of patients were thrombocytopenic and 3%
had thrombocytosis at the time of presentation for acute
VTE. Patients with a low PC (but not those with a very
low PC) had a significantly increased risk of recurrent
VTE compared to those with a normal PC. Although the
risk of MB was somewhat increased in patients with a very
low and particularly in those with a high PC, the differ-
ences failed to achieve statistical significance. While PC
and overall mortality appeared to be (albeit statistically
not significantly) inversely related in the full sample, a
PC < 150 G/1 was associated with an almost twofold risk
of death in the subgroup of patients with active cancer
only. Overall, our results did not show a straightforward
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Fig. 1. 36-month cumulative incidence of clinical outcomes by »

platelet count. Panel A. Major bleeding. The cumulative incidence
was 36% (95% confidence interval [CI] 14-74%) for patients with a
very low PC, 21% (95%CI 12-33%) for patients with a low PC, 15%
(95%C1 12-18%) for patients with a normal PC, and 27% (95%CI
14-50%) for those with a high PC (P=0.268 by the log-rank test).
Panel B. Recurrent venous thromboembolism. The cumulative inci-
dence was 21% (95% confidence interval [CI] 9-44%) for patients
with a very low PC, 29% (95%CI 19-42%) for patients with a low
PC, 13% for patients with a normal PC (95%CI 11-16%), and 17%
(95%CI 7-40%) for those with a high PC (P=0.033 by the log-rank
test). Panel C. Overall mortality. The cumulative incidence was 36%
(95% confidence interval [CI] 22-55%) for patients with a very low
PC, 29% (95%CI 21-40%) for patients with a low PC, 21% (95%ClI
18-24%) for patients with a normal PC, and 19% (95%CI 8-40%) for
those with a high PC (P=0.039 by the log-rank test)

association between the PC at presentation and long-term
clinical outcomes in older patients with VTE.

The prevalence of thrombocytopenia and thrombocytosis
in our study was consistent with prior findings from registry
studies, in which 12-23% and 3-4% of patients had a PC
of <100 G/l and > 450 G/1 at VTE diagnosis, respectively
[2-4]. Although patients with very low and in particular
those with high PC had a somewhat higher risk of MB, the
PC was not independently associated with the long-term risk
of MB in our prospective cohort. While two analyses from
an international VTE registry (RIETE) showed a 2—4 times
increased risk of 3-month overall and fatal MB in patients
with a PC of <80 to 100 G/1 [2, 5], a prior analysis from the
same registry did not [34]. In the COMMAND VTE regis-
try [4], the only prior study examining long-term outcomes
(median follow-up: 40 months) in thrombocytopenic VTE
patients, those with a PC of < 100 G/1 had a twofold higher
MB risk than those with a PC of > 150 G/I. Although the
majority of studies point to thrombocytopenia at baseline
as a risk factor for bleeding in VTE, it is uncertain to which
extent thrombocytopenia is associated with an increased MB
risk in patients with VTE. This is also reflected by the fact
that 6 out of 10 commonly cited bleeding risk scores for
anticoagulated patients with VTE and atrial fibrillation do
not incorporate the PC as a predictor variable [35]. Limited
evidence from small retrospective studies of patients with
cancer and VTE suggest that therapeutic-dose anticoagula-
tion may be safe for patients with a PC > 50 G/1 [36-38], and
guidelines do not recommend a dose reduction or platelet
transfusions in such patients [7, 36].

Interestingly, patients with a high PC had an almost
twofold higher risk of MB than those with a normal PC
in our study, although the difference was not statistically
significant. Our results are consistent with prior evidence
from a registry (RIETE) [2] and the Tromsg cohort study
[6] in which patients with a PC of >450 G/1 and > 300 G/1
had a 2.1 and 3.2-fold higher risk of MB, respectively. The
increased bleeding risk in patients with a higher PC may be

Cumulative incidence (%)

<100 G/l

2150 to <450 G/I

2100 to <150 G/I

>450 G/l

p=0.268

Number at risk

T T

30 36

Follow-up (months)

<100 G/l 35 27 23
2100 to <150 G/I 105 87 82
2150 to <450 G/l 759 632 596
>450 G/l 29 23 21

18
67

552

18

13
53

450

15

10 4
36 18
310 192
1 7

B S
] <100 G/l 2100 to <150 G/l
2150 to <450 G/I >450 G/l
g s
[0]
o
C
s o]
S ®
o
£
4]
s 81
o
3
£
3 o |
(@] —
p=0.033
o
T T T T T T T
0 6 12 18 24 30 36
Follow-up (months)
Number at risk
<100 G/l 35 29 26 20 12 10 5
2100to <150 G/l 105 90 83 66 48 30 16
2150t0 <450 G/l 759 658 615 556 444 305 186
>450 G/l 29 27 24 17 13 12 7
C o |
0 <100 G/l 2100 to <150 G/l
2150 to <450 G/l >450 G/l
SR
Q
o
c
o o]
S ®
S
£
o
z 1
o
>
IS
3 o
(@) ~
=0.039
o4 p
T T T T T T T
0 6 12 18 24 30 36

Number at risk

Follow-up (months)

<100 G/l 35 29
2100 to <150 G/I 105 92
2150 to <450 G/l 759 670
>450 G/l 29 27

27
88
641
25

21
74
594
20

15
59
480
16

12
40
338
13

212

@ Springer



4726

Annals of Hematology (2024) 103:4721-4729

Fig.2 Hazard ratio of clinical
outcomes as a continuous func-
tion of platelet count. Panel

A. Major Bleeding. The solid
line indicates the hazard ratio
of major bleeding on a log-
transformed y-axis relative to
the mean platelet count of 231
G/1. The dashed lines represent
the 95% confidence intervals.
Panel B. Recurrent venous
thromboembolism. The solid
line indicates the hazard ratio
of recurrent venous thrombo-
embolism on a log-transformed
y-axis relative to the mean
platelet count of 231 G/I. The
dashed lines represent the 95%
confidence intervals. Panel C.
Overall mortality. The solid
line indicates the hazard ratio
of death on a log-transformed
y-axis relative to the mean
platelet count of 231 G/I. The
dashed lines represent the 95%
confidence intervals
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Table 2 Association. b.etwecn Full sample (n=991) Patients with cancer (n=178)'
platelet count and clinical
outcomes Outcome Number  Adjusted SHR? P-value Number Adjusted SHR® P-value
(95%CI) (95%CI)
Major bleeding
<100 G/l 6 1.23 (0.52-2.91) 0.636 5 0.81 (0.29-2.28)  0.692
>100G/1to< 150G/l 16 1.12 (0.66-1.91) 0.679
>150G/1to<450 G/l 102 Reference 23 Reference
>450 G/1 7 1.88 (0.82-4.29) 0.136 2 1.6 (0.32-8.21)  0.567
Adjusted SHR®  P-value Adjusted SHR®  P-value
(95%CI) (95%CI)
VTE recurrence
<100 G/ 5 1.19 (0.48-2.98) 0.704 7 2.83(0.99-8.11) 0.053
>100 G/1to<150 G/l 23 2.05(1.28-3.28)  0.003
>150 G/1to<450 G/l 90 Reference 9 Reference
>450 G/1 4 1.18 (0.41-3.37)  0.757 1 2.78 (0.34-22.9) 0.342
Number Adjusted HR* P-value Number Adjusted HR® P-value
95% CI) 95% CI)
Overall mortality
<100 G/1 12 1.55 (0.80-2.99)  0.190 25 1.76 (1.09-2.83)  0.020
>100G/1to< 150G/l 31 1.43 (0.99-2.08) 0.058
>150 G/1to <450 G/1 158 Reference 67 Reference
>450 G/1 5 0.81 (0.28-2.37)  0.703 3 0.81 (0.20-3.26)  0.767

ClI, confidence interval; HR, hazard ratio; SHR, sub-distribution hazard ratio; VTE, venous thromboembo-

lism

IPatients with a platelet count of <100 G/l and those with platelet count of >100 G/l to< 150 G/l were
merged into a single group (< 150 G/1). Models for cancer were not adjusted for active cancer

2Adjusted for age, sex, active cancer, chronic renal disease, low physical activity, anemia, concomitant anti-
platelet therapy, and periods of anticoagulation

3 Adjusted for age, sex, history of VTE, active cancer, and periods of anticoagulation

“Adjusted for age, sex, active cancer, low physical activity, systolic blood pressure of < 100 mm Hg, and

periods of anticoagulation

>Models were adjusted for the same co-variates as in the full sample (except active cancer)

the consequence of primary (e.g., myeloproliferative dis-
eases) and secondary causes of thrombocytosis (e.g., can-
cer, iron deficiency) [2]. It has also been speculated that
the presence of an increase in the PC, even within a normal
range, would be associated with a lower platelet reactivity, as
reflected by a decrease in mean platelet volume, which could
predispose to anticoagulation-related bleeding [6].

We found a twofold higher risk of recurrent VTE in
patients with a low PC but not in those with a very low PC
or high PC. It is possible that the thrombogenic effect of
comorbid conditions (e.g., cancer) was partially neutralized
by a very low PC and the higher frequency of antiplatelet
treatment in patients with a high PC in our study, reducing
the risk of recurrence in these patient groups. In the COM-
MAND VTE registry [4], a PC of 100-150 G/1 (but not a
PC <100 G/1) also appeared to carry a slightly increased risk
of recurrent VTE (+30%) compared to a PC > 150 G/1, but
the difference was not statistically significant. In contrast to
patients with cancer in whom thrombocytosis is associated

with a first VTE [12, 39, 40], there is currently little evi-
dence for a relationship between PC and VTE recurrence.

Patients with a very low PC had an increased long-term
risk of overall mortality (+55%) in our study, although the
association achieved statistical significance in the subgroup
of patients with cancer only. The fact that no patient with a
very low PC in the full sample died from bleeding indicates
that comorbid conditions rather than thrombocytopenia are
the main cause of death in patients with a very low PC. This
finding is consistent with results from the COMMAND VTE
registry [4], in which a PC of < 100 G/I was associated with
a 54% mortality increase compared to a PC > 150 G/1.

The strengths of our study include its prospective
design, the long-term follow-up and, on an analytical level,
the adjustment for competing risks. However, our study
has also potential limitations. First, our analysis included
patients aged > 65 years only, and thus our results may
not be generalizable to younger patients with VTE. Sec-
ond, we measured PC at baseline and had no information
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about the subsequent course of the PC, i.e., whether PC
abnormalities were transient or persisting. It is conceiv-
able that long-term clinical outcomes may have a stronger
association with a temporally closer PC than with the
baseline PC. Third, we could not assess the causes of low
and elevated PC and the direct impact of these conditions
on patient prognosis. Fourth, there were relatively few
patients with very low and high PC and our study may
be underpowered to detect statistically significant asso-
ciations with outcomes in these subgroups. According to
expert consensus, patients with a hematologic cancer who
have acute VTE who have a PC of > 50 G/1 should receive
full-dose anticoagulation, those with a PC of 30 to <50
G/1 half-dose anticoagulation, and those with a PC <30
G/1 prophylactic anticoagulation with additional measures
(vena cava filter, platelet transfusions) [41]. Finally, like
other studies examining the relationship between PC and
outcomes in VTE [2, 3], our study was from the pre-direct
oral anticoagulant (DOAC) era. Limited evidence suggests
that DOACs may be safer and more effective than VKAs in
treating VTE in older patients [42]. Thus, our results may
have been different if DOACSs had been used to treat VTE.

In conclusion, although a very low and high PC was
related to a higher risk of MB, a low PC with an increased
risk of recurrent VTE, and a very low PC with a higher
mortality risk, the magnitude of these associations was
rather small, which for the most part failed to achieve
statistical significance. Overall, we found no consistent
association between PC at baseline and long-term clinical
outcomes in patients with acute VTE. Our results suggest
that baseline PC may not be particularly useful in risk-
stratifying patients with acute VTE.
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