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ABSTRACT
Managing acute venous thromboembolism (VTE) in patients with thrombocytopenia is challenging. We used data from the 
RIETE registry to investigate the impact of baseline thrombocytopenia on early VTE-related outcomes, depending on the initial 
presentation as pulmonary embolism (PE) or isolated lower-limb deep vein thrombosis (DVT). From March 2003 to November 
2022, 90 418 patients with VTE were included. Thrombocytopenia was categorized as severe (< 50 000/μL, n = 303) or moderate 
(50 000–99 999/μL, n = 1882). The primary outcome, fatal PE within 15 days after diagnosis, and secondary outcomes, including 
major bleeding and recurrent VTE, were analyzed using multivariable-adjusted models. Among 52 703 patients with PE, the 
15-day case-fatality rates from PE were 5.8% for severe thrombocytopenia, 4.5% for moderate thrombocytopenia, and 1.1% for 
normal platelet counts. In 37 715 patients with isolated DVT, the cumulative incidence of fatal PE were 0, 0.2%, and 0.05%, re-
spectively. Multivariable analysis revealed a five-fold increase in the risk for fatal PE in severe thrombocytopenia (adjusted HR: 
4.89; 95%CI: 2.55–9.39) without significant differences between severe and moderate thrombocytopenia. Thrombocytopenia, 
either moderate or severe, was also associated with increased risk for both, major bleeding and recurrent VTE at 15 days. Initial 
presentation with PE substantially worsened prognosis compared to isolated DVT. In conclusion, in patients with acute VTE, 
thrombocytopenia at baseline was associated with increased risk of early death from PE, a finding that was driven by the sub-
group whose initial presentation was PE.

1   |   Introduction

The occurrence of a venous thromboembolism (VTE) event 
among patients with thrombocytopenia is not uncommon, 

particularly in the setting of cancer [1, 2]. While for the gen-
eral population VTE management in clinical practice is well-
established, with clear guidelines guiding treatment decisions, 
however, a substantial gap exists when it comes to addressing 
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VTE in patients with thrombocytopenia [3–6]. Actually, these 
patients are frequently excluded from randomized clinical tri-
als, which constitute the gold standard for establishing treat-
ment guidelines. This exclusion, justified by prioritizing patient 
safety, leaves clinicians with a significant dilemma when facing 
VTE patients presenting with thrombocytopenia [7]. As a re-
sult, the optimal approach to managing VTE in this vulnerable 
population remains an uncharted territory within the realm of 
evidence-based medicine.

This study used routine practice data from the RIETE (Registro 
Informatizado Enfermedad TromboEmbólica) registry, the 
world's largest registry of VTE patients, to explore how throm-
bocytopenia impacts the early incidence of fatal pulmonary 
embolism (PE), VTE recurrences, and major bleeding events 
depending on the initial presentation, either as isolated lower-
limb deep vein thrombosis (DVT) or as PE. Our findings aim 
to enhance the decision-making process for clinicians treating 
VTE in patients with thrombocytopenia.

2   |   Methods

2.1   |   Study Design

The RIETE registry, an ongoing international project, enrolls 
consecutive unselected patients with objectively confirmed 
acute VTE. Originally launched in Spain in March 2001, RIETE 
currently includes 207 active centers in 28 countries from 
Europe, North- and South America, Asia, and Africa. Details 
about the methodology of RIETE have been described elsewhere 
[8, 9]. This study adheres to the Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) reporting 
guidelines.

2.2   |   Patients

The study included consecutive adult (≥ 18 years-old) patients 
diagnosed with symptomatic DVT or PE, confirmed by ob-
jective imaging tests. Patients were managed according to 
the clinical practice of each participating hospital, without 
standardization. Patients were excluded in case of participa-
tion in a therapeutic clinical trial with a blinded therapy. All 
participants gave informed consent in accordance with local 
ethics committee requirements. After VTE diagnosis, all pa-
tients were monitored for a minimum of 3 months via hospital 
visits or telephone interviews to assess for signs or symptoms 
of VTE recurrence or major bleeding, as well as to document 
anticoagulant therapy details. Only patients initially present-
ing with PE and/or DVT in the lower limbs were considered 
for this study.

2.3   |   Outcomes

The primary outcome was fatal PE within 15 days of diag-
nosis. Secondary outcomes were VTE recurrences, major 
bleeding, and all-cause mortality. Thrombocytopenia was cat-
egorized as severe (< 50 000/μL) or moderate (50 000–99 999/

μL), with the comparison group comprising patients with nor-
mal platelet counts (≥ 100 000/μL). Clinically suspected VTE 
recurrences were confirmed by repeat imaging. Bleeding was 
considered as major if it was overt and required a transfusion 
of two or more units of blood, involved a critical site (retro-
peritoneal, spinal, or intracranial), or was fatal. This defi-
nition closely resembles that of the International Society on 
Thrombosis and Hemostasis (ISTH) for major bleeding [10], 
although the RIETE definition preceded the ISTH definition. 
Fatal PE, in the absence of autopsy, was defined as any death 
appearing < 10 days after PE diagnosis (either the index PE or 
recurrent PE), in the absence of any alternative cause of death. 
Fatal bleeding was defined as any death occurring < 10 days 
after a major bleeding episode, in the absence of an alternative 
cause of death.

2.4   |   Data Elements

Variables routinely collected in RIETE included baseline char-
acteristics, VTE presentation, risk factors for VTE, comor-
bidities, blood tests at baseline, concomitant therapies, and 
treatment of the VTE event (including anticoagulant type, 
dose, and duration). For this study, the initial anticoagulant 
treatment was considered as ‘reduced doses’ if the daily dose 
administered was lower than 130 IU/Kg of enoxaparin, 170 IU/
Kg of tinzaparin, 100 IU/Kg of bemiparin, 150 IU/kg of dalte-
parin, 15 mg/12 h of rivaroxaban, 10 mg/12 h of apixaban. As 
RIETE is an observational study, the therapeutic management 
may vary according to the decision by the treating clinician.

2.5   |   Statistical Analyses

Categorical variables were presented as percentages and con-
tinuous variables as means and standard deviation or medians 
with interquartile ranges for non-normally distributed data. 
Comparison of categorical variables was performed using the 
Chi squared test, while the analysis of variance test (ANOVA) 
was applied for continuous variables. For the comparison of 
baseline characteristics between the three groups, the group 
with normal platelet count was used as the reference group 
and the standardized difference of means/proportions was 
calculated, considering a difference greater than 10% as clini-
cally relevant. Cumulative incidences with 95% confidence in-
tervals were calculated for each outcome. To address potential 
data clustering and capture variability across different data 
levels, multilevel analysis was conducted. Binary outcomes 
(mortality) were modeled using mixed effects survival mod-
els that account for data's nested structure and confounding 
factors. Cox proportional hazard models, incorporating the 
Fine-Gray method for competing risks, were used to assess 
standardized hazard ratios of VTE recurrences or major 
bleeding, considering death not due to major bleeding nor re-
current PE as competing risks. Fatal PE was analyzed using a 
Fine-Gray method, with non-PE death as the competing risk. 
Covariates for the adjusted model were selected based on a 
priori clinical interest and a statistically significance, with 
a p value threshold of 0.1. Additionally, a mediation analy-
sis was performed to determine the proportion of outcomes 
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attributable to treatment, factoring thrombocytopenia sever-
ity (independent variable), 15-day outcomes (dependent vari-
able), and treatment intensity (mediating variable). A p value 
< 0.05 was deemed statistically significant. Analyses were car-
ried out using SPSS software (version 20, SPSS Inc. Chicago, 
Illinois, United States) and Stata MP v.15.1 (Stata Corp, Texas, 
United States).

3   |   Results

A comprehensive evaluation of 90 418 patients with VTE, re-
cruited in RIETE from March 2003 through November 2022, 
was conducted. Acute PE, with or without accompanying 
DVT, was the initial presentation in 52 703 patients (58%), 
while 37 715 subjects (42%) presented with isolated lower-
limb DVT.

3.1   |   Thrombocytopenia and Patients' 
Characteristics

Baseline thrombocytopenia was identified in 2.4% of the whole 
cohort, including 303 patients (0.3%) with severe thrombocy-
topenia (61 of them had a platelet count < 25 000/μL) and 1882 
patients (2.1%) with moderate thrombocytopenia. Patients with 
severe thrombocytopenia were less likely to present with PE 
(51% vs. 58%) and more often had active cancer, particularly 
hematologic malignancies, recent major bleeding, anemia, or a 
history receiving corticosteroids (Table 1). Moderate thrombo-
cytopenia was more common in men, with higher presence of 
cancer, chronic thrombocytopenia, anemia, and corticosteroid 
use compared to those with normal platelet counts.

3.2   |   Therapeutic Interventions

Treatment approaches varied, reflecting the complexity of this 
clinical scenario (Table  S1). Low-molecular-weight heparin 
(LMWH) was used as initial therapy in a majority of patients, but 
those with thrombocytopenia more often received unfraction-
ated heparin (UFH) than patients with normal platelet counts. 
Among patients treated with LMWH, the use of reduced doses 
was more frequent in those with thrombocytopenia, reaching 
45% of subjects with severe thrombocytopenia who presented as 
isolated DVT.

Of note, one in every 10 patients with severe thrombocytopenia, 
and one in every five with platelet counts below 25 000/μL, did 
not receive initial anticoagulant therapy. Among those patients 
with severe thrombocytopenia who were not treated, 35% had 
platelet counts under 25 000/μL. Instead, they more likely un-
derwent nonpharmacological thrombolysis/thrombectomy or 
underwent a vena cava filter placement, particularly if present-
ing as PE.

3.3   |   Outcomes

Among patients presenting with PE, those with severe throm-
bocytopenia had a cumulative incidence of fatal PE of 5.8% 

within the first 15 days after diagnosis, as compared to 4.5% in 
patients with moderate thrombocytopenia, and 1.1% in those 
with normal platelet counts (Table 2). A similar pattern was 
observed in major bleeding events, with cumulative incidence 
of 4.5%, 3.6%, and 1.4%, respectively (Figure 1). The incidence 
of recurrent VTE were also more frequent among patients 
with thrombocytopenia: 2.6%, 1.1%, and 0.4%, respectively 
(Figure S1).

In the isolated lower-limb DVT group, the rates of fatal PE at 
15 days were low across all platelet count categories (0%, 0.2% 
and 0.05%, respectively) (Table 2). In addition, major bleeding 
was significantly more frequent in patients with thrombocy-
topenia, particularly in those with moderate thrombocyto-
penia (2.7%) than in those with normal platelet count (0.7%), 
(Figure 1).

3.4   |   Multivariable Analysis

Multivariable models confirmed a consistent increase in the risk 
for fatal PE, major bleeding and recurrent VTE associated with 
thrombocytopenia, either moderate or severe (Table 3). Severe 
thrombocytopenia increased the risk for fatal PE by nearly five-
fold (hazard ratio [HR]: 4.89; 95%CI: 2.55–9.39), while moder-
ate thrombocytopenia increased the risk for fatal PE by nearly 
four-fold (HR: 3.80; 95%CI: 2.74–5.27), (Figure S2). The effects 
of moderate and severe baseline thrombocytopenia continued at 
the 30 day landmark (Tables S2 and S3). Furthermore, a sensitiv-
ity analysis that excluded cancer patients yielded results consis-
tent with the overall study population (Table S4).

Patients presenting with PE were at increased risk for fatal 
PE (HR: 13.97; 95%CI: 8.90–21.93), all-cause death (HR: 2.13; 
95%CI: 1.90–2.38), and major bleeding (HR: 1.48; 95%CI: 
1.19–1.84), but had a lower risk for recurrent VTE (HR: 0.57; 
95%CI: 0.43–0.77).

The use of reduced doses of anticoagulants as initial therapy did 
not significantly impact the risk of fatal PE, major bleeding, or 
recurrent VTE. Also, mediation analysis showed minimal im-
pact of the intensity of treatment on the different outcomes (less 
than 4.0% in all cases). However, patients who did not receive 
anticoagulants had higher risks for fatal PE (HR: 6.92; 95%CI: 
2.09–22.89) and VTE recurrences (HR: 9.43; 95%CI: 2.68–33.20). 
Treatment interruption for two or more consecutive days, not 
due to an adverse event, was associated with a marginally lower 
major bleeding risk (HR: 0.63; 95%CI: 0.38–1.03), and a higher 
risk for fatal PE (HR: 1.71; 95%CI: 0.98–2.98), without signifi-
cant changes in recurrent VTE (HR: 1.48; 95%CI: 0.76–2.89) 
(Table 3).

In a subgroup analysis focusing only on patients with throm-
bocytopenia, no significant outcome differences emerged be-
tween moderate and severe thrombocytopenia groups, except 
for all-cause death (Table  S5). Reduced anticoagulant doses 
did not significantly impact fatal PE, recurrent VTE, or major 
bleeding at 15 days. Both, the absence of anticoagulation use 
and transient interruption of anticoagulant therapy for over 
2 days were associated with a lower risk for major bleeding but 
increased risk for fatal PE, without significantly modifying 
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TABLE 1    |    Clinical characteristics of the patients, according to platelet count at baseline.

< 50 000/μL 50 000–99 999/μL ≥ 100 000/μL

Patients, N 303 1882 88 233

Clinical characteristics

Male sex 148 (49%) 1103 (59%)a 43 459 (49%)

Age (mean years±SD) 64 ± 1a 67 ± 15 66 ± 17

Body weight (mean kg ± SD) 72 ± 16a 74 ± 16a 77 ± 17

Initial VTE presentation

PE (with or without concomitant DVT) 156 (51%)a 1045 (56%) 51 502 (58%)

Isolated DVT 147 (49%)a 837 (44%) 36 731 (42%)

Heart rate > 100 bpm 85 (28%)a 439 (23%) 17 522 (20%)

Systolic blood pressure < 90 mmHg 20 (6.9%)a 92 (5.1%)a 1936 (2.3%)

Additional risk factors for VTE

Active cancer 157 (52%)a 703 (37%)a 14 169 (16%)

Recent surgery 34 (11%) 143 (7.6%)a 9387 (11%)

Recent immobility ≥ 4 days 77 (25%)a 460 (24%)a 20 158 (23%)

Estrogen use 9 (3.0%)a 61 (3.2%)a 49 491 (5.7%)

Pregnancy or postpartum 1 (0.3%)a 10 (0.5%) 1021 (1.2%)

None of the above 83 (27%)a 763 (40%)a 45 198 (51%)

Prior VTE 43 (14%) 251 (13%) 13 227 (15%)

Underlying conditions

Chronic thrombocytopenia 29 (9.6%)a 88 (4.7%)a 143 (0.2%)

Chronic liver disease 19 (6.3%)a 135 (7.2%)a 869 (1.0%)

Recent (< 30 days) major bleeding 21 (6.9%)a 67 (3.6%) 1964 (2.2%)

HIV infection 3 (1.0%) 13 (0.7%) 317 (0.4%)

Recent COVID-19 infection 6 (2.0%) 40 (2.1%) 2710 (3.1%)

Blood tests

Anemia 218 (72%)a 970 (51%)a 28 797 (33%)

Leukocyte count > 11 000/μL 74 (24%) 419 (22%)a 23 886 (27%)

CrCl levels < 50 mL/min 80 (26%) 519 (28%)a 19 428 (22%)

Concomitant drugs

Corticosteroids 75 (25%)a 393 (21%)a 7103 (8.1%)

Antiplatelet drugs 8 (2.6%) 76 (4.0%) 3325 (3,8%)

Among patients with cancer, N 157 703 14 169

Metastases 90 (57%) 430 (61%)a 7689 (54%)

Site of cancer

Genitourinary 36 (23%) 143 (20%) 3686 (26%)

Gastrointestinal 15 (9.6%)a 101 (14%)a 2754 (19%)

Breast 7 (4.5%)a 51 (7.3%)a 1804 (13%)

Lung 26 (17%) 145 (21%)a 2342 (16%)

(Continues)
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the risk of recurrent VTE. An additional analysis comparing 
patients with < 25 000 platelets/μL with those with 25 000–
50 000/μL showed no significant differences in study out-
comes, although the limited number of events restricted this 
assessment (Table S6).

4   |   Discussion

Our comprehensive analysis of VTE outcomes in patients with 
thrombocytopenia provides significant insights that challenge 
and expand upon the existing paradigms of VTE management. 

< 50 000/μL 50 000–99 999/μL ≥ 100 000/μL

Hematologic 40 (25%)a 98 (14%)a 920 (6.5%)

Pancreas 8 (5.1%) 41 (5.8%) 724 (5.1%)

Cerebral 6 (3.8%) 41 (5.8%) 581 (4.1%)

Other sites 19 (12%) 83 (12%) 1358 (9.6%)

Abbreviations: CrCl, creatinine clearance; DVT, deep vein thrombosis; HIV, human immunodeficiency virus; PE, pulmonary embolism; SD, standard deviation; VTE, 
venous thromboembolism.
aStandardized difference of means/proportions > 10% (as compared to the group ≥ 100.000 platelets/μL).

TABLE 1    |    (Continued)

TABLE 2    |    Fifteen-day outcomes according to platelet count at baseline and initial VTE presentation.

Pulmonary embolism Isolated deep vein thrombosis

< 50 000/μL 50 000–99 999/μL ≥ 100 000/μL < 50 000/μL 50 000–99 999/μL ≥ 100 000/μL

Patients, N 156 1045 51 502 147 837 36 731

Recurrent VTE 4 (2.6%)*** 12 (1.1%)** 231 (0.4%) 1 (0.7%) 7 (0.8%) 219 (0.6%)

Recurrent PE 4 (2.6%)*** 8 (0.8%)* 171 (0.3%) 0 4 (0.5%) 112 (0.3%)

Recurrent DVT 0 4 (0.4%)* 60 (0.1%) 1 (0.7%) 3 (0.4%) 107 (0.3%)

Major bleeding 7 (4.5%)** 38 (3.6%)*** 735 (1.4%) 2 (1.4%) 23 (2.7%)*** 274 (0.7%)

Sites of bleeding

Gastrointestinal 5 (3.2%)*** 11 (1.1%)*** 189 (0.4%) 0 10 (1.2%)*** 103 (0.3%)

Hematoma 0 9 (0.9%)* 222 (0.4%) 0 5 (0.6%)* 78 (0.2%)

Intracranial 0 5 (0.5%)* 82 (0.2%) 1 (0.7%)** 1 (0.1%) 21 (0.1%)

Retroperitoneal 1 (0.6%) 5 (0.5%)* 81 (0.2%) 0 1 (0.1%) 29 (0.1%)

Death 31 (20%)*** 137 (13%)*** 1614 (3.1%) 27 (18%)*** 45 (5.4%)*** 446 (1.2%)

Causes of death

Pulmonary 
embolism

9 (5.8%)*** 47 (4.5%)*** 571 (1.1%) 0 2 (0.2%)* 17 (0.05%)

Initial PE 8 (5.1%)*** 47 (4.5%)*** 538 (1.0%) 0 0 0

Recurrent PE 1 (0.6%)** 0 33 (0.1%) 0 2 (0.2%)* 17 (0.05%)

Bleeding 3 (1.9%)*** 8 (0.8%)*** 107 (0.2%) 1 (0.7%) 6 (0.7%)*** 47 (0.1%)

Sudden, 
unexpected

1 (0.6%)* 2 (0.2%) 55 (0.1%) 0 1 (0.1%) 20 (0.1%)

Respiratory 
insufficiency

3 (1.9%)** 13 (1.2%)*** 179 (0.3%) 5 (3.4%)*** 3 (0.4%)* 41 (0.1%)

Disseminated 
cancer

4 (2.6%)*** 28 (2.7%)*** 217 (0.4%) 9 (6.1%)*** 17 (2.0%)*** 120 (0.3%)

Note: Differences between patients with- versus without thrombocytopenia.
Abbreviations: DVT, deep vein thrombosis; PE, pulmonary embolism; VTE, venous thromboembolism.
*p < 0.05. 
**p < 0.01. 
***p < 0.001.
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FIGURE 1    |    Major bleedings and fatal PE at 15 days according to initial presentation of VTE and baseline platelet count. [Color figure can be 
viewed at wileyonlinelibrary.com]

TABLE 3    |    Multivariable analyses for major bleeding, VTE recurrences, fatal PE or all-cause death within the first 15 days.

Major bleeding VTE recurrences Fatal PE All-cause death

Initial VTE presentation as PE 1.48 (1.19–1.84)*** 0.57 (0.43–0.77)*** 13.97 (8.90–21.93)*** 2.13 (1.90–2.38)***

Active cancer 1.57 (1.33–1.85)*** 2.52 (1.77–3.58)*** 2.78 (2.17–3.57)*** 3.68 (3.31–4.08)***

Platelet count

> 99 999/μL 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.)

50 000–99 999/μL 2.86 (2.21–3.71)*** 2.16 (1.26–3.69)*** 3.80 (2.74–5.27)*** 3.19 (2.63–3.87)***

< 50 000/μL 2.62 (1.18–5.81)*** 3.60 (1.65–7.87)*** 4.89 (2.55–9.39)*** 4.74 (3.25–6.90)***

Anticoagulant treatment doses

Full doses 1 (ref.) 1 (ref.) 1 (ref.) 1 (ref.)

Reduced doses 0.65 (0.42–1.03) 1.01 (0.71–1.45) 1.07 (0.78–1.47) 1.44 (1.26–1.64)***

No treatment 0.90 (0.72–1.14) 9.43 (2.68–33.20)*** 6.92 (2.09–22.89)*** 3.98 (2.95–5.36)***

Interruption of AC therapy 
≥ 2 days

0.63 (0.38–1.03) 1.48 (0.76–2.89) 1.71 (0.98–2.98) 2.96 (2.36–3.71)***

Note: Multivariable analyses for major bleeding, VTE recurrences and Fatal PE were performed with competing risks for death. Results are expressed as hazard ratio 
(95% confidence interval).
Abbreviations: AC, anticoagulation; PE, pulmonary embolism; VTE, venous thromboembolism.
* p < 0.05.
** p < 0.01.
***p < 0.001.
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The heightened risk of early fatal PE, major bleeding, and re-
current VTE in patients with baseline thrombocytopenia, es-
pecially in those presenting with acute PE, emphasizes the 
need for a nuanced approach to their care. Current guidelines 
generally suggest conservative management strategies, partic-
ularly in patients with severe thrombocytopenia, focused on 
reducing bleeding risks. However, our data suggest that such 
strategies might need to be carefully balanced with the risk of 
thrombotic events. In our study, PE patients had significantly 
worse outcomes in the presence of thrombocytopenia than those 
presenting with isolated DVT. This was particularly notable in 
the marked differences in fatality and major bleeding rates, sug-
gesting that the physiological burden of PE exacerbates the risks 
imposed by thrombocytopenia. On the other hand, the higher 
risk of bleeding could also be related with a more intense anti-
coagulant therapy compared to patients with isolated DVT. For 
patients presenting with PE, there might be a need to prioritize 
interventions that allow a rapid stabilization and thorough mon-
itoring. In contrast, the impact of thrombocytopenia was less 
pronounced in DVT patients, justifying a distinct management 
strategy for PE versus isolated DVT [11, 12]. DVT patients might 
benefit from a more conservative approach, focusing on prevent-
ing progression and recurrence of thrombosis while minimizing 
bleeding risks.

Our findings not only reveal the influence of initial VTE pre-
sentation on outcomes but also show an unexpected similarity 
in the risk profiles between severe and moderate thrombocyto-
penia. Traditionally, severe thrombocytopenia has been asso-
ciated with a higher risk of bleeding and adverse outcomes [7]. 
However, our study shows that moderate thrombocytopenia 
poses similar risks of fatal PE, major bleeding, and recurrent 
VTE. This finding challenges existing perceptions and suggests 
that the threshold for high-risk thrombocytopenia may need 
reevaluation. In patients with chemotherapy-induced thrombo-
cytopenia, the platelet count may further decrease in the fol-
lowing days. Consequently, moderate thrombocytopenia might 
signal impending lower counts. On the other hand, despite ad-
justments, thrombocytopenia at any level may simply indicate 
overall patient severity. Nevertheless, our results indicate that 
even moderate reductions in platelet count can be clinically sig-
nificant and warrant active management similar to those with 
severe thrombocytopenia.

Indeed, tailoring treatment to individual patient profiles is cru-
cial. Factors such as the initial VTE presentation, the severity 
of thrombocytopenia, the presence of active cancer, or previ-
ous bleeding history should influence therapeutic decisions. 
This approach requires integrating a multidisciplinary team to 
design a treatment plan that considers all aspects of a patient's 
health status.

Prior studies with heterogeneous designs have largely focused 
on cancer-associated thrombocytopenia, where the risk of 
bleeding is often deemed to overshadow the thrombotic risks, 
showing mixed outcomes with varied anticoagulant strategies 
[13–15]. A recent systematic review, including 707 patients, 
also showed high rates of recurrent VTE and major bleeding, 
regardless of the management strategy (full dose anticoagula-
tion, modified dose, or no anticoagulation) [16]. Our findings 
do not indicate a reduction of the risk of major bleeding with 

lower-intensity anticoagulant regimens, although caution is 
required due to potential uncontrolled confounding factors. In 
any case, our study extends these previous findings by showing 
that even in non-cancer patients, thrombocytopenia represents 
a significant independent risk factor for adverse VTE outcomes 
(the effect of cancer as a potential confounder was controlled in 
the multivariable analysis and a further sensitivity assessment 
limited to non-cancer patients confirmed these findings). This 
aligns with research suggesting that thrombocytopenia should 
be a key consideration in VTE risk models, which currently do 
not adequately account for it.

While this study provides a robust data set from a multina-
tional registry, its observational design and the inherent lim-
itations of registry data, including potential reporting biases 
and variability in treatment across centers, suggest caution in 
generalizing the findings. The challenge of determining PE 
as the cause of death in patients with multimorbidities is ac-
knowledged. Moreover, the dynamic nature of platelet counts 
and their management suggests that a longer follow-up period 
may provide additional insights into the chronic management 
of these patients. Additionally, the effect of platelet transfu-
sions (suggested by some guidelines only in selected patients 
with severe thrombocytopenia, not in those with moderate 
thrombocytopenia) remains unassessed. Separate analyses 
for PE risk stratification and the evaluation of vena cava fil-
ters or catheter-directed therapies were not feasible due to the 
small number of patients in certain subgroups. Finally, despite 
multivariable adjustments, unmeasured factors could affect 
outcomes.

In summary, thrombocytopenia is associated with signifi-
cantly worse short-term prognosis for PE patients, less for iso-
lated DVT. The findings of our study underscore the need for 
a nuanced approach to managing VTE in patients with throm-
bocytopenia. Moderate thrombocytopenia is not substantially 
safer than severe thrombocytopenia inviting a paradigm shift 
in treatment strategies, ensuring that all thrombocytopenic pa-
tients receive the vigilant care necessary to mitigate the risks of 
adverse outcomes.
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