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Society for Vascular Surgery5 or American Soci‑
ety of Hematology guidelines,6 there is no rec‑
ommendation for using reduced ‑dose NOACs 
in these patients. However, the results of ob‑
servational studies suggested that such a strat‑
egy, based on data from noncancer VTE patients, 
could be effective in individuals with CAT.7 A re‑
cent small RCT, the EVE trial (Extending Ve‑
nous Thromboembolism Secondary Prevention 
with Apixaban in Cancer Patients),8 conducted 
in 360 CAT patients, demonstrated that apix‑
aban 2.5 mg twice daily initiated after at least 
6 months of the recommended treatment, as 
compared with the full dose, resulted in similar 
bleeding rates, without increasing the throm‑
botic risk.

We evaluated the efficacy and safety of reduced‑
‑dose apixaban in real ‑life CAT patients treated 
at a Polish tertiary center.

Patients and methods We retrospectively assessed 
consecutive patients with malignancy who ex‑
perienced documented symptomatic VTE. They 
were referred to an outpatient Center for Throm‑
boembolic Disorders at the St. John Paul II Hos‑
pital in Kraków, Poland due to persistent unac‑
ceptable minor or nonmajor bleeding or other 
side effects of LMWH (eg, pruritus), in order to 
optimize further therapy of CAT. We excluded pa‑
tients with thrombocytopenia below 50 × 103/µl, 
brain metastases, and poor life expectancy based 
on oncologic consultations. A diagnosis of deep 
vein thrombosis (DVT) was established on the ba‑
sis of a positive finding on color duplex sonog‑
raphy. Pulmonary embolism (PE) was diagnosed 
based on the presence of typical symptoms and 
positive results of computed tomography (CT) 
pulmonary angiography.

All patients were treated with enoxapa‑
rin at various daily doses for at least 3 months 
at the time of consultation. Then, apixaban 2.5 mg 
twice daily was administered instead of LMWH. 

Introduction Venous thromboembolism (VTE) 
is common in patients with cancer, and it is 
the most frequent cause of death unrelated to 
cancer progression.1 The risk of VTE in cancer 
patients is 6‑ to 12 ‑fold higher than in the gen‑
eral population, and increases during chemo‑
therapy or targeted therapy.2 Malignancy is also 
associated with elevated baseline risk of major 
bleeding caused by thrombocytopenia, metasta‑
ses, kidney and liver failure, anticancer agents, 
surgery, or radiotherapy.1 Due to the increased 
risk of both VTE recurrence and major bleeding, 
the choice of specific anticoagulant treatment in 
cancer patients is challenging and determined by 
several factors, including patient condition and 
comorbidities, as well as the type, stage, and lo‑
cation of cancer.1

According to the current guidelines on cancer‑
‑associated thrombosis (CAT),1 low ‑molecular‑
‑weight heparins (LMWHs) and full ‑dose 
non–vitamin K antagonist oral anticoagulants 
(NOACs), that is, rivaroxaban and apixaban, are 
recommended in therapy and secondary preven‑
tion, with the preference for LMWH in patients 
at a high bleeding risk, especially those with gas‑
trointestinal and urinary tract cancer.1

To date, 2 randomized controlled trials (RCTs) 
assessed the safety and efficacy of apixaban vs 
LMWH in CAT.3,4 The largest of them was the 
CARAVAGGIO trial (Apixaban for the Treatment 
of Venous Thromboembolism Associated with 
Cancer) by Agnelli et al.4 It included 1155 patients, 
576 of whom received apixaban. The authors 
showed that during a 6 ‑month follow ‑up, apix‑
aban 5 mg twice daily, as compared with dalte‑
parin, was associated with a lower rate of recur‑
rent thromboembolic events (5.6% vs 7.9%, re‑
spectively) and a comparable risk of major bleed‑
ing (3.8% vs 4%, respectively).

The use of reduced ‑dose factor Xa (FXa) in‑
hibitors following 6 months of full ‑dose thera‑
py in CAT is controversial. In the 2021 European 
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acid or clopidogrel, and no potential drug ‑drug 
interactions were recorded. Twenty ‑two patients 
(28.2%/year) died, in no direct relation to VTE 
recurrence.

Discussion To our knowledge, the present case 
series is the first analysis of a Polish group of pa‑
tients with CAT treated with apixaban 2.5 mg 
twice daily, and one of few reports published so 
far.6-8 Herein, we provide further evidence sup‑
porting the view that reduced ‑dose apixaban is 
a safe and effective option in the long ‑term pre‑
vention of recurrent VTE in patients with ma‑
lignancy. The risk of major bleeding observed 
in our group was similar to that reported in the 
EVE trial8 (2.5%/year vs 2.8%/year, respective‑
ly), whereas the risk of recurrent VTE was slight‑
ly lower in the present series of patients than in 
the EVE group (2.5%/year vs 5%/year, respective‑
ly), despite their similar age. Of note, both cas‑
es of clinically relevant bleeding in our series oc‑
curred in patients with thrombocytopenia, which 
confirms an increased risk of such events in this 
condition, as highlighted in an expert opinion.10

Overall, mortality was twice as high in 
our group as in the EVE trial (28.2%/year vs 
13.6%/year, respectively), which most likely cor‑
responds to higher mortality in cancer patients 
in Poland than in high ‑income countries.11

The differences between the EVE trial and 
the present study in the rates of thromboembol‑
ic events and mortality may result from several 
reasons, including a different study design, longer 
follow ‑up (18 vs 12 months, respectively), a great‑
er number of patients on chemotherapy (71.2% 
vs 59.7%, respectively), and different distribu‑
tion of various types of malignancy.12

Despite recent advances, implementation of 
the appropriate dose and type of NOAC is chal‑
lenging in clinical practice, not only in cancer pa‑
tients but also in elderly individuals, those with 
liver cirrhosis, thrombophilia, or COVID ‑19.2,6,12-14 
It should be highlighted that in patients with CAT, 
especially those at elevated bleeding risk, the use 
of reduced ‑dose FXa inhibitors is more acceptable 
than LMWH (as reflected by frequent use of lower 
daily doses than those recommended in the guide‑
lines)2, and oral FXa inhibitors may improve com‑
pliance and possibly outcomes. Nevertheless, an‑
ticoagulant therapy in CAT should be regularly re‑
assessed—at least every 3 to 6 months, and more 
often in the case of any changes in patient man‑
agement or condition.2

The present study has several limitations. 
Firstly, our case series was small. A different de‑
sign, for instance, a case ‑control or cohort study, 
could provide more robust results; however, our 
study is preliminary. Secondly, we are aware that 
asymptomatic thromboembolic events may have 
gone unnoticed. Recent data suggest that approx‑
imately 50% of all cancer ‑related PEs are inciden‑
tal, that is, detected in an asymptomatic or symp‑
tomatic patient on diagnostic imaging performed 
for reasons other than suspicion of VTE.15 Thirdly, 

The decision to administer reduced ‑dose apixaban 
was made based on patient preferences.

We recorded symptomatic DVT, PE, and throm‑
bosis at atypical locations. New documented ma‑
jor bleedings and clinically relevant nonmajor 
bleedings defined according to the Internation‑
al Society on Thrombosis and Haemostasis cri‑
teria9 were also assessed during follow ‑up visits 
and phone calls.

We collected data on the type of cancer, me‑
tastases, and the type of anticancer treatment, 
as well as information on noncancer risk factors 
and comorbidities, along with medications used. 
Family history was regarded positive if VTE was 
diagnosed in at least 1 first ‑degree relative.

Due to a retrospective design, the approval of 
a bioethical committee was not required.

Statistical analysis Statistical analysis was per‑
formed with Statistica 13 software (StatSoft, 
Tulsa, Oklahoma, United States) and R package 
v. 3.5.0 (the R Foundation for Statistical Comput‑
ing, Vienna, Austria). Continuous variables are 
presented as median (interquartile range [IQR]), 
whereas qualitative variables are shown as num‑
bers (percentages). Normality of distribution was 
assessed with the Shapiro–Wilk test.

Results As shown in TAbLE 1, the final analysis 
included 52 CAT patients (26 women [50%]) at a 
median (IQR) age of 69 (64.8–72) years, main‑
ly following isolated PE (48.1%). The most com‑
mon type of cancer was colorectal cancer after re‑
section (30.1%), followed by pancreatic (13.5%) 
and kidney cancer (11.5%). Twenty ‑eight patients 
(53.8%) had metastases. Chemotherapy was used 
in 70.1% of the participants.

Prior to switching to apixaban, 10 patients 
(19.2%) were on enoxaparin at therapeutic dos‑
es, 35 (67.3%) on intermediate doses (1 mg/kg 
once daily), and 7 (13.5%) on prophylactic doses.

During a  median (IQR) follow ‑up of 18 
(11.8–26.3) months, 2 cases of VTE (2.5%/year) 
were reported on apixaban, including 1 case of 
DVT with concomitant PE (1.3%/year) and 1 case 
of isolated PE (1.3%/year). The recurrent VTE ep‑
isodes were observed in a 70 ‑year ‑old man with 
chronic lymphocytic leukemia (CLL), 30 months 
after initiating apixaban, and in a 71 ‑year ‑old 
woman with pancreatic cancer with concomitant 
diabetes and stage 3 chronic kidney disease, at the 
ninth month of apixaban treatment. The latter 
patient had a platelet count below 100 × 103/µl.

Two major gastrointestinal (GI) bleedings 
(2.5%/year) were recorded, in 65‑ and 73 ‑year ‑old 
men with colorectal cancer after resection and 
lung cancer, at 15 and 11 months of apixaban 
use, respectively. The first patient had thrombo‑
cytopenia below 100 × 103/µl, while both had con‑
comitant anemia and no prior bleeding. A single 
episode of hematuria occurred in an 82 ‑year ‑old 
woman with CLL, who had anemia and a plate‑
let count below 100 × 103/µl. None of the patients 
who experienced bleeding received acetylsalicylic 
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risk of recurrent VTE and a reduced risk of bleed‑
ing, as compared with the full ‑dose regimen. Fur‑
ther real ‑life studies are needed to optimize an‑
ticoagulant therapy with oral anticoagulants in 
a heterogeneous group of CAT patients.
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we have not assessed specific anticancer treat‑
ment given the low number of clinical outcomes.

In conclusion, our study indicates that reduced‑
‑dose apixaban can be effective and safe as pro‑
phylaxis of recurrent VTE in patients with cancer. 
An ongoing RCT, the API ‑CAT trial (Extended An‑
ticoagulant Treatment with Full‑ or Reduced ‑Dose 
Apixaban in Patients with Cancer ‑Associated Ve‑
nous Thromboembolism),16 will soon demonstrate 
whether apixaban 2.5 mg twice daily in CAT pa‑
tients who completed 6 months of anticoagulant 
therapy is indeed associated with an acceptable 

TAbLE 1 Baseline characteristics of patients with cancer ‑associated thrombosis 
treated with reduced‑dose apixaban

Parameter All patients (n = 52)

Age, y 69 (64.5–72)

Male sex 26 (50)

Body mass index, kg/m2 28.3 (25.5–30.5)

Current smoker 4 (7.7)

Time since VTE, mo 8 (7–10.5)

Thrombotic manifestation PE +DVT 14 (26.9)

Isolated PE 25 (48.1)

DVT 13 (25)

VTE family history 8 (15.4)

Type of cancer Colorectal after resection 16 (30.8)

Lung 7 (13.5)

Pancreatic 7 (13.5)

Kidney 6 (11.5)

Gastric after resection 4 (7.7)

Ovarian 3 (5.8)

Breast 3 (5.8)

Uterine 3 (5.8)

CLL 3 (5.8)

Metastasis 28 (53.8)

Chemotherapy 37 (71.2)

Platelet count <100 000/μl 21 (40.4)

Comorbidities Coronary heart disease 19 (36.5)

Hypertension 14 (26.9)

Myocardial infarction 11 (21.2)

Diabetes mellitus 11 (21.2)

Renal disease 11 (21.2)

Stroke / TIA 7 (13.5)

Prior bleeding 4 (7.7)

Liver injury 4 (7.7)

Medications Acetylsalicylic acid 10 (19.2)

Clopidogrel 1 (1.9)

Statin 31 (59.6)

Follow ‑up Duration, mo 18 (11.5–26.5)

Recurrent VTE 2 (3.8)

Major bleeding 2 (3.8)

Death 22 (42.3)

Data are shown as number (percentage) or median (interquartile range).

Abbreviations: CLL, chronic lymphocytic leukemia; DVT, deep vein thrombosis; 
PE, pulmonary embolism; TIA, transient ischemic attack; VTE, venous 
thromboembolism
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