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2022 international clinical practice guidelines for the 
treatment and prophylaxis of venous thromboembolism in 
patients with cancer, including patients with COVID-19
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Dialina Brilhante, Darko Antic, Patricia Casais, María Cecilia Guillermo Esposito, Takayuki Ikezoe, Syed A Abutalib, Luis A Meillon-García, 
Henri Bounameaux, Ingrid Pabinger, James Douketis, the International Initiative on Thrombosis and Cancer (ITAC) advisory panel

The International Initiative on Thrombosis and Cancer is an independent academic working group of experts aimed at 
establishing global consensus for the treatment and prophylaxis of cancer-associated thrombosis. The 2013, 2016, and 
2019 International Initiative on Thrombosis and Cancer clinical practice guidelines have been made available through 
a free, web-based mobile phone application. The 2022 clinical practice guidelines, which are based on a literature 
review up to Jan 1, 2022, include guidance for patients with cancer and with COVID-19. Key recommendations 
(grade 1A or 1B) include: (1) low-molecular-weight heparins (LMWHs) for the initial (first 10 days) treatment and 
maintenance treatment of cancer-associated thrombosis; (2) direct oral anticoagulants for the initial treatment and 
maintenance treatment of cancer-associated thrombosis in patients who are not at high risk of gastrointestinal or 
genitourinary bleeding, in the absence of strong drug–drug interactions or of gastrointestinal absorption impairment; 
(3) LMWHs or direct oral anticoagulants for a minimum of 6 months to treat cancer-associated thrombosis; (4) extended 
prophylaxis (4 weeks) with LMWHs to prevent postoperative venous thromboembolism after major abdominopelvic 
surgery in patients not at high risk of bleeding; and (5) primary prophylaxis of venous thromboembolism with LMWHs 
or direct oral anticoagulants (rivaroxaban or apixaban) in ambulatory patients with locally advanced or metastatic 
pancreatic cancer who are treated with anticancer therapy and have a low risk of bleeding.

Introduction
Cancer-associated venous thromboembolism (VTE), 
which includes deep vein thrombosis, pulmonary 
embolism, and central venous catheter-related VTE, is 
the second leading cause of death in patients with cancer 
after progression. Patients with cancer-associated 
thrombosis are at high risk of recurrent VTE and 
anticoagulant-related bleeding,1 which are associated 
with high morbidity and resource use. The prevalence of 
cancer-associated thrombosis is increasing because of 
multiple factors, including longer patient survival, 
anticancer therapies, increased detection of incidental 
VTE during surveillance imaging, and wider use of 
central venous catheters.2

Monotherapy with low-molecular-weight heparins 
(LMWHs) for at least 3 up to 6 months was the standard 
of care for the treatment of cancer-associated thrombosis,3 

with vitamin K antagonists (after LMWH) providing a 
secondary treatment option, until direct oral anti-
coagulants emerged as alternative first-line treatment 
options in 2016.4,5 Anticoagulant choice for cancer-
associated thrombosis is based on evidence from well 
designed clinical trials, but should also incorporate a 
personalised medicine approach that considers cancer 
type, VTE and bleeding risk factors, drug–drug inter-
actions, and patient preferences. Thromboprophylaxis can 
be used selectively in patients with cancer at high risk of 
VTE, for example in patients with pancreatic cancer.3–5 
Risk assessment models and computerised tools can 
identify patients at greatest risk of cancer-associated 
thrombosis, to allow for an appropriate, personalised 
approach for thrombo prophylaxis.5

The International Initiative on Thrombosis and 
Cancer (ITAC) first developed evidence-based clinical 
practice guidelines in 2013,3 using Grading of Recom-
mendations Assessment Development and Evaluation 
(GRADE) methodology.6 The 2016 and 2019 updates4,5 to 
the ITAC guidelines were made available through a 
free, companion, web-based mobile application. Since 
December 2019, the COVID-19 pandemic has been 
raising specific issues in patients with both cancer 
and SARS-CoV-2 infection, such as an increased risk 
of hypercoagulability, which results in both macro-
vascular and microvascular thrombosis.7 A meta-
analysis of observational, cohort, and cross-sectional 
studies reported the pooled incidences of VTE in 
patients with COVID-19 admitted to the ward (7·1%) or 
to the intensive care unit (27·9%).8 Because patients 
with cancer have a baseline increased risk of VTE 
compared with patients without cancer, the combination 
of both COVID-19 and cancer—and its effect on VTE 
risk and treatment—is of concern. The 2022 ITAC 
guidelines cover new evidence on the treatment and 
prophylaxis of cancer-associated thrombosis, including 
in patients with cancer and with COVID-19.

Guideline development
Development of the 2022 ITAC guidelines followed the 
same process and methods as with previous iterations,3–5 
and also received support from the Institut National du 
Cancer. Guideline development is based on GRADE 
methodology6 (panel 1; fully detailed in appendix 
pp 3–23). The panel, which comprised 19 independent 
international academic experts from various specialties, 

Lancet Oncol 2022; 23: e334–47

*Contributed equally

Unité de Médecine Interne 
(UF04): CRMR MATHEC, 
Maladies Auto-immunes 
et Thérapie Cellulaire 
(Prof D Farge MD PhD) and 
Hematology-Transplantation 
Department (P H Prata MD), 
Hôpital Saint-Louis, Assistance 
Publique Hôpitaux de Paris, 
Nord-Université de Paris, Paris, 
France; Faculté de Médecine, 
Institut de Recherche St-Louis, 
EA-3518, Université de Paris, 
Paris, France (Prof D Farge); 
Department of Medicine, 
Research Institute of the 
McGill University Health 
Centre, McGill University, 
Montreal, QC, Canada 
(Prof D Farge); 
INSERM UMRS 1166, 
GRC 27 GRECO, DMU BioGeM, 
Assistance Publique Hôpitaux 
de Paris, Sorbonne University, 
Paris, France (C Frere MD PhD); 

Hematology Division, Brigham 
and Women’s Hospital, Harvard 
Medical School, Boston, MA, 
USA (J M Connors MD PhD); 
Taussig Cancer Institute and 
Case Comprehensive Cancer 
Center, Cleveland Clinic, 
Cleveland, OH, USA 
(Prof A A Khorana MD); 
Thrombosis Research Institute, 
London, UK 
(Prof A Kakkar MBBS PhD); 
Faculty of Medical Sciences, 
University College London, 
London, UK (Prof A Kakkar); 
Clinical Division of Hematology 
and Hemostaseology, 
Department of Medicine, 
Medical University of Vienna, 
Vienna, Austria 
(Prof C Ay MD PhD, 
Prof I Pabinger MD PhD); 
Medical Oncology Department, 
Hospital General Universitario 
Gregorio Marañón, Universidad 
Complutense, Madrid, Spain 
(Prof A Munõz MD); 
Department of Hematology 
and Bone Marrow 
Transplantation, Rambam 
Health Care Campus, Haifa,

http://www.itaccme.com
http://crossmark.crossref.org/dialog/?doi=10.1016/S1470-2045(22)00160-7&domain=pdf


e335 www.thelancet.com/oncology   Vol 23   July 2022

Policy Review

used the PICO (Population, Intervention, Comparator, 
and Outcomes) model to formulate specific clinical 
questions and to determine outcomes of interest. An 
updated literature search was done from Jan 1, 1996, to 
Jan 1, 2022, with MEDLINE, Embase, and the Cochrane 
Central Register of Controlled Trials. The literature 
search strategy used keywords including all VTE and 
cancer types, patients treated by all cancer-associated 
therapies, and all anticoagulant drugs and devices. 
Antiplatelet therapy was beyond the scope of this 
Review. Keywords did not include specific items on 
other patient-related outcomes or quality of life. The 
main outcomes were the rates of VTE (de-novo or 
recurrent VTE), major and minor bleeding, thrombo-
cytopenia, and death. The 2022 ITAC guidelines were 
critically reviewed by an independent, multi-disciplinary 
advisory panel of 87 members (appendix pp 120–22), 
and were endorsed by the International Society on 
Thrombosis and Haemostasis.

Guideline recommendations
Treatment of established VTE
Recommendations for the treatment of incidental or 
symptomatic cancer-associated thrombosis are shown in 
panel 2. Since the 2019 ITAC guidelines,5 three randomised 
clinical trials9–11 and 12 meta-analyses12–23 assessed the 
efficacy and safety of LMWHs or direct oral anticoagulants 
for the treatment of cancer-associated thrombosis.12

Initial treatment of established VTE (up to 10 days)
LMWHs, unfractionated heparin, or fondaparinux (followed by 
a vitamin K antagonist)
An increased number of patients with cancer-associated 
thrombosis receiving LMWHs (n=1840) in six randomised 
clinical trials comparing direct oral anticoagulants with 
LMWH9–11,24–26 resulted in an upgrade from 1B to 1A for 
LMWHs as an initial treatment in the first 5–10 days. 
Fondaparinux and unfractionated heparin remain 
acceptable alternative treatment options without new 
evidence.

Direct oral anticoagulants
Rivaroxaban or edoxaban were recommended (grade 1B) 
in 2019,5 as initial treatment options in patients with 
cancer-associated thrombosis who are not at high risk of 
gastrointestinal or genitourinary bleeding. New evidence 
from four randomised clinical trials (ADAM-VTE,26 
CARAVAGGIO,9 CASTA-DIVA,10 and CANVAS11) found 
that direct oral anticoagulants are non-inferior to LMWHs 
for the outcomes of recurrent VTE and mortality. The 
recommendation for direct oral anticoagulants, including 
apixaban, is upgraded from 1B to 1A. Starting doses of 
apixaban (10 mg twice daily for the first 7 days) and 
rivaroxaban (15 mg twice daily for the first 21 days) are 
used. Edoxaban requires 5 days of parenteral anticoagulant, 
typically LMWHs, before initiating treatment with the 
standard 60 mg daily dose.

Inferior vena cava filters
The recommendation for inferior vena cava filters is 
unchanged from the 2019 ITAC guidelines.5 A new 
retrospective database study, which used propensity 
score matching and competing risk analysis, compared 
33 740 patients with cancer and concomitant deep vein 
thrombosis who had inferior vena cava filters with 
54 845 patients without inferior vena cava filters, showing 
improved pulmonary embolism-free survival (hazard 
ratio [HR] 0·69, 95% CI 0·64–0·75; p<0·001), without 
increased risk of recurrent deep vein throm bosis.27 
Another propensity-matched retrospective study 
compared the use of inferior vena cava filters in 
247 patients with cancer, in whom anticoagulant therapy 
was contraindicated, with 247 matched patients with 
cancer but without inferior vena cava filters, reporting a 
non-significant lower risk of death (12·2% vs 17·0%, 
p=0·13), and a significantly lower risk of pulmonary 
embolism-related mortality (0·8% vs 4·0%; p=0·04).28
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Panel 1: Grading of Recommendations Assessment, 
Development, and Evaluation scale and additional 
economic considerations

Levels of evidence
• High (A): further research is very unlikely to change our 

confidence in the estimate of effect
• Moderate (B): further research is likely to have an 

important impact on our confidence in the estimate of 
effect and could change the estimate

• Low (C): further research is very likely to have an 
important impact on our confidence in the estimate of 
effect and is likely to change the estimate

• Very low (D): any estimate of effect is very uncertain

Levels of recommendation
• Strong (grade 1): the panel is confident that the desirable 

effects of adherence to a recommendation outweigh the 
undesirable effects

• Weak (grade 2): the panel concludes that the desirable 
effects of adherence to a recommendation probably 
outweigh the undesirable effects, but is not confident

• Best clinical practice (guidance): in the absence of any 
clear scientific evidence and because of an undetermined 
balance between desirable and undesirable effects, 
judgment was based on the professional experience and 
consensus of the international experts within the 
working group

Additional economic considerations considered during 
the development and ranking of the recommendations
• The price of a drug varies in different countries and in 

different regions of the world
• In the case of a strong recommendation, the benefit to 

the patient outweighs health economics considerations
• Costs of anticoagulants are negligible compared with the 

cost of cancer treatment
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Panel 2: Treatment of incidental or symptomatic established venous thromboembolism (VTE) in patients with cancer

Initial treatment of established VTE (up to 10 days of 
anticoagulation)
International Advisory Panel ranking: 8·67 out of 9·00
1 Low-molecular-weight heparin (LMWH) is recommended for 

the initial treatment of established VTE in patients with 
cancer when creatinine clearance is ≥30 mL/min (grade 1A). 
Values and preferences: LMWH is easier to use than 
unfractionated heparin. A regimen of LMWH, taken once per 
day, is recommended, unless a twice-per-day regimen is 
required because of patients’ characteristics (eg, risk of 
bleeding or moderate renal failure) or the need for technical 
intervention (eg, surgery or changing regimen). When a 
twice-per-day regimen is required, only enoxaparin (1 mg/kg, 
twice-daily) can be used.

2 For patients who do not have a high risk of gastrointestinal 
or genitourinary bleeding, rivaroxaban or apixaban (in the 
first 10 days), or edoxaban (started after at least 5 days of 
parenteral anticoagulation) can also be used for the initial 
treatment of established VTE in patients with cancer when 
creatinine clearance is ≥30 mL/min (grade 1A).

3 Unfractionated heparin can be also used for the initial 
treatment of established VTE for patients with cancer when 
LMWH or direct oral anticoagulants are contraindicated, 
or not available (grade 2C).

4 Fondaparinux can be also used for the initial treatment of 
established VTE in patients with cancer (grade 2D). Values 
and preferences: fondaparinux is easier to use than 
unfractionated heparin.

5 Thrombolysis in patients with cancer and with established 
VTE can only be considered on a case-by-case basis, with 
specific attention paid to contraindications, especially 
bleeding risk—eg, brain metastasis (guidance, based on 
evidence of very low quality and the high bleeding risk of 
thrombolytic therapy). Values and preferences: an expert 
opinion is recommended before using thrombolytics, and 
the procedure should be done in centres with health-care 
practitioners who have appropriate expertise.

6 In the initial treatment of VTE, inferior vena cava filters 
might be considered when anticoagulant treatment is 
contraindicated or, in the case of pulmonary embolism, 
when recurrence occurs under optimal anticoagulation. 
Periodic reassessment of contraindications for 
anticoagulation is recommended, and anticoagulation 
should be resumed when safe (guidance, based on evidence 
of very low quality and an unknown balance between 
desirable and undesirable effects).

Early (up to 6 months) and long-term (beyond 6 months) 
maintenance
International Advisory Panel ranking: 8·61 out of 9·00
1 LMWHs are preferred over vitamin K antagonists for the 

treatment of VTE in patients with cancer when creatinine 

clearance is ≥30 mL/min (grade 1A). Values and 
preferences: daily subcutaneous injection can represent a 
burden for patients.

2 Direct oral anticoagulants (edoxaban, rivaroxaban, or 
apixaban) are recommended for patients with cancer when 
creatinine clearance is ≥30 mL/min in the absence of strong 
drug–drug interactions or gastrointestinal absorption 
impairment (grade 1A). Use caution in patients with 
gastrointestinal tract malignancies, especially upper 
gastrointestinal tract malignancies, as the available data 
show increased risk of gastrointestinal tract bleeding with 
edoxaban and rivaroxaban.

3 LMWH or direct oral anticoagulants should be used for a 
minimum of 6 months to treat established VTE in patients 
with cancer (grade 1A).

4 After 6 months, termination or continuation of 
anticoagulation (LMWH, direct oral anticoagulants, or 
vitamin K antagonists) should be based on individual 
evaluation of the benefit–risk ratio, tolerability, drug 
availability, patient preference, and cancer activity (guidance, 
in the absence of data).

Treatment of VTE recurrence in patients with cancer under 
anticoagulation
International Advisory Panel ranking: 8·43 out of 9·00
1 In the event of VTE recurrence, three options can be 

considered: (1) increase LMWH by 20–25% or switch to direct 
oral anticoagulants; (2) for direct oral anticoagulants, switch 
to LMWH; and (3) for vitamin K antagonist, switch to LMWH 
or direct oral anticoagulants (guidance, based on evidence of 
very low quality and an unknown balance between desirable 
and undesirable effects). Values and preferences: individual 
decision. Effect of therapy should be monitored by 
improvement of symptoms.

Treatment of established catheter-related thrombosis
International Advisory Panel ranking: 8·61 out of 9·00
1 For the treatment of symptomatic catheter-related 

thrombosis in patients with cancer, anticoagulant treatment 
is recommended for a minimum of 3 months and as long as 
the central venous catheter is in place; in this setting, LMWHs 
are suggested and direct comparisons between LMWHs, 
direct oral anticoagulants, and vitamin K antagonists have 
not been made (guidance).

2 In patients with cancer and with catheter-related 
thrombosis, the central venous catheter can be kept in 
place if it is functional, well positioned, and not infected, 
with good resolution of symptoms under close surveillance 
while anticoagulation therapy is administered. No standard 
approach in terms of duration of anticoagulation is 
established (guidance).
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Thrombolysis
Data on the benefits and risks of thrombolytic therapy in 
patients with cancer-associated thrombosis are scarce. 
The 2019 ITAC recommendation on thrombolysis is 
unchanged.5 A new retrospective database study compared 
two matched groups of 1297 patients with lower-extremity 
proximal or vena cava deep vein thrombosis undergoing 
catheter-directed thrombolysis or anticoagulation alone, 
finding no significant difference in mortality (2·6% vs 
1·9%, p=0·23), but an increased risk of intracranial 
haemorrhage (1·3% vs 0·4%, p=0·017) with thrombolytic 
therapy.29

Early (up to 6 months) and long-term (beyond 6 months) 
maintenance
Unchanged from the 2019 ITAC guidelines,5 LMWHs 
(which are preferred over vitamin K antagonists 
when creatinine clearance ≥30 mL/min) or direct 
oral anticoagulants as first-line treatment in patients 
without contraindications (strong drug–drug inter-
actions, impaired gastrointestinal absorption, or high 
bleeding risk), are recommended (grade 1A) for early 
maintenance and long-term treatment of cancer-
associated thrombosis. Three new randomised 
controlled trials showed that direct oral anticoagulants 
were non-inferior to LMWHs for the outcome of VTE 
recurrence with apixaban (CARAVAGGIO),9 rivaroxaban 
(CASTA-DIVA),10 or any direct oral anticoagulant 
(CANVAS).11 New data since the 2019 guidelines 
have supported LMWH or direct oral anticoagulants 
treatment for up to 12 months.30,31

LMWHs versus vitamin K antagonists
Since the 2016 ITAC guidelines,4 there have been no 
new randomised controlled trials comparing LMWHs 
with vitamin K antagonists. Five pivotal randomised 
controlled trials (CANTHANOX,32 CLOT,33 LITE,34 

CATCH,35 and ONCENOX(a)) showed that LMWHs for 
6 months are more effective than vitamin K antagonists 
in patients with cancer-associated thrombosis, without 
an increase in bleeding risk.3,4 Data from the LMWH 
control group of the HOKUSAI-VTE cancer trial,24 
two prospective single-arm cohorts,37,38 and one retro-
spective study30 showed no increase in major bleeding 
at 6 months and 12 months when a 12-month LMWH 
regimen was used as treatment.

Direct oral anticoagulants versus vitamin K antagonists
Comparisons between direct oral anticoagulants and 
vitamin K antagonists are limited to post-hoc analyses 
of patients with cancer included in randomised 
controlled trials comparing direct oral anticoagulants 
with warfarin in patients with and without cancer, 
which reported no difference in the risks of recurrent 
VTE, major bleeding, or clinically relevant non-major 
bleeding between direct oral anticoagulants and 
vitamin K antagonists.4,5

Direct oral anticoagulants versus LMWHs
Three new randomised controlled trials comparing direct 
oral anticoagulants with LMWHs (CARAVAGGIO,9 
CASTA-DIVA,10 and CANVAS;11 appendix p 110–12), and 
11 meta-analyses13–23 pooling results from HOKUSAI-VTE 
Cancer,24 SELECT-D,25 ADAM-VTE,26 and CARAVAGGIO 
(2894 patients),9 showed that direct oral anticoagulants 
confer a reduced risk of recurrent VTE (relative risk 
[RR] 0·62, 95% CI 0·43–0·91), without an increase in 
major bleeding (1·31, 0·83–2·08). Direct oral anti-
coagulants were associated with a substantial increase in 
the risk of clinically relevant non-major bleeding in all, 
but one, meta-analyses.20 One meta-analysis,13 focusing 
on gastrointestinal cancers (483 patients), reported a 
significantly higher risk of major bleeding in patients 
receiving direct oral anti coagulants (RR 2·3, 95% CI 
1·08–4·88) than in patients receiving LMWHs. The 
published ADAM-VTE trial (300 patients)26 reported that 
apixaban for 6 months was safe, with no major bleeds in 
145 patients assigned apixaban, and two (1·4%) events in 
142 assigned dalteparin (HR not estimable, p=0·138), with 
recurrent VTE in one (0·7%) of 145 assigned apixaban and 
nine (6·3%) of 142 assigned dalteparin (HR 0·099, 95% CI 
0·013–0·78; p=0·0281), without any difference in overall 
survival at 6 months. In the CARAVAGGIO trial,9 
1170 patients with cancer and with symptomatic or 
incidental VTE received apixaban (10 mg twice-daily for 
the first 7 days, followed by 5 mg twice-daily) or dalteparin 
(200 IU/kg daily for 1 month, followed by 150 IU/kg daily) 
for 6 months, with stratification by symptomatic or 
incidental VTE and active cancer or a history of cancer. For 
the primary outcome of recurrent VTE at 6 months, 
apixaban was non-inferior to LMWH (5·6% of patients 
receiving apixaban vs 7·9% of patients receiving 
dalteparin; HR 0·63, 95% CI 0·37–1·07; p<0·001 for non-
inferiority). Major bleeding events (3·8% under apixaban 
vs 4·0% under dalteparin) did not differ between groups 
(HR 0·82, 95% CI 0·40–1·69; p=0·60). Clinically relevant 
non-major bleeding events were not significantly different 
between groups (9·0% under apixaban vs 6·0% under 
dalteparin, HR 1·42, 95% CI 0·88–2·30). Overall survival 
was also similar between groups. In the CASTA-DIVA 
trial,10 158 patients with cancer and with symptomatic or 
incidental VTE at high risk of recurrence (modified 
Ottawa score ≥1) received rivaroxaban (15 mg twice-daily 
for 3 weeks, and then 20 mg daily) or dalteparin (200 IU/kg 
daily for 1 month, and then 150 IU/kg daily) for 3 months. 
Rates of recurrent VTE within 3 months did not differ 
between groups (6·4% under rivaroxaban vs 10·1% under 
dalteparin). The study did not fulfil the predefined criteria 
for non-inferiority (HR 0·75, 95% CI 0·21–2·66; p=0·13) 
due to a lower-than-expected VTE rate with dalteparin. 
Rates of major bleeding (1·4% with rivaroxaban vs 
3·7% with dalteparin; HR 0·36, 95% CI 0·04–3·43), 
major or clinically relevant non-major bleeding (12·2% 
with rivaroxaban vs 9·8 % with dalteparin; 1·27, 
0·49–3·26) or death from any cause were similar in both 
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groups. Preliminary results from the CANVAS trial,11 with 
randomised and preference cohorts, were presented at the 
2021 American Society of Clinical Oncology meeting. In 
the randomised cohort, 671 patients with symptomatic or 
incidentally diagnosed VTE received either a direct oral 
anticoagulant (type determined by the treating investi-
gator) or LMWHs with or without transition to warfarin 
for 6 months. The primary outcome of recurrent VTE 
occurred in 6·1% of patients in the direct oral anticoagulant 
group versus 8·8% in the LMWH group (difference –2·7, 
90% CI –6·1 to 0·7), meeting non-inferiority criteria. The 
proportion of secondary outcomes of major bleeding 
(5·2% with direct oral anticoagulants vs 5·6% with 
LMWHs), clinically relevant non-major bleeding (5·8% 
with direct oral anticoagulants vs 2·6% with LMWHs), 
and all-cause deaths (21·5% with direct oral anticoagulants 
vs 18·4% with LMWHs) were similar for both groups. 
Results from an updated meta-analysis pooling the results 
from HOKUSAI-VTE Cancer,24 SELECT D,25 ADAM-
VTE,26 CARAVAGGIO,9 CASTA-DIVA,10 and CANVAS 
(3690 patients)11 were presented at the 2021 American 
Society of Hematology meeting.39 After a follow-up of 
3 to 6 months, use of direct oral anti coagulants signifi-
cantly decreased the risk of recurrent VTE compared with 
LMWHs (RR 0·67, 95% CI 0·52–0·85), with a non-
significant increase in the risk of major bleeding (1·17, 
0·82–1·67), but a significant increase in the risk of 
clinically relevant non-major bleeding events (1·66, 
1·31–2·09).39

The randomised controlled trials comparing direct oral 
anticoagulants with LMWHs for the treatment of cancer-
associated thrombosis (appendix pp 110–12) included a 
substantial proportion of patients with incidental VTE, 
with location varying from deep vein thrombosis to 
pulmonary embolism. In a systematic review and meta-
analysis including 774 patients with cancer and with 
incidental VTE,20 the risk of recurrent VTE was not 
different in patients receiving direct oral anticoagulants, 
compared with those receiving LMWHs (RR 0·54, 95% CI 
0·26–1·11), nor was the risk of major bleeding (1·29, 
0·74–2·28). These findings further support managing 
patients with incidental cancer-associated thrombosis in a 
similar manner as symptomatic cancer-associated 
thrombosis. Randomised controlled trials comparing 
direct oral anticoagulants with LMWHs were hetero-
geneous in terms of sample size, cancer types, study 
design, primary outcomes, treatment duration, and 
compliance to long-term treatment (appendix pp 110–112).

Duration of anticoagulation
Five randomised controlled trials,9,11,24–26 totalling 
3532 patients treated for at least 6 months, further 
support the use of either LMWH or direct oral 
anticoagulants for at least 6 months with a grade 1A 
recommendation. No new studies on either treatment 
of VTE recurrence while on anticoagulation or treat-
ment of established central venous catheter-associated 

thrombosis have been identified since the 2019 ITAC 
guidelines, which remain unchanged.5

VTE prophylaxis in patients with cancer
Recommendations for VTE prophylaxis are shown in 
panel 3. Risk factors and stratification scores to identify 
high-risk patients who could benefit from primary VTE 
prophylaxis are summarised in the appendix (pp 113–16).

VTE prophylaxis in patients undergoing cancer surgery
Unchanged since the 2019 ITAC guidelines,5 anticoagulant 
prophylaxis should be started between 12 h and 2 h 
preoperatively and continued for at least 7–10 days 
postoperatively with once-daily low-dose LMWHs or low-
dose unfractionated heparin thrice-daily. New data support 
the grade 1A recommendation for extended-duration 
LMWHs prophylaxis for 4 weeks after major cancer 
abdominal or pelvic surgery (laparotomy or laparoscopy) 
in patients without a high-bleeding risk.40 There are no 
new data for fondaparinux and there is insufficient 
evidence to support the use of apixaban, despite one small 
randomised controlled trial.41 Similarly, no evidence 
currently exists to support the use of other direct oral 
anticoagulants in this setting.

LMWHs versus unfractionated heparin
A new network meta-analysis of 20 randomised controlled 
trials in 1693 patients with gynaecological cancer 
undergoing major abdominopelvic surgery treated with 
LMWH or unfractionated heparin showed no difference 
in rates of VTE (RR 1·16, 95% CI 0·85–1·56) or major 
bleeding (0·62, 0·32–1·23).42 Daily LMWH is associated 
with a lower risk of heparin-induced thrombocytopenia 
and is more convenient than twice-daily or thrice-daily 
unfractionated heparin. Regarding patients with previous 
heparin-induced thrombocytopenia (definite or possible), 
the literature search did not retrieve any specific data in 
patients with cancer concerning the common practice on 
the use of fondaparinux.

Preoperative pharmacological thromboprophylaxis
A new meta-analysis of 12 studies (14 273 patients),43 
mostly retrospective studies including patients with 
cancer, found that preoperative pharmacological pro-
phylaxis reduced the risk of VTE after major gynae-
cological and gynaecological cancer surgery compared 
with no preoperative pharmacological prophylaxis (odds 
ratio [OR] 0·59, 95% CI 0·39–0·89), without increased 
bleeding (1·26, 0·98–1·62).

Comparison between doses of LMWHs
No new studies were identified comparing different 
doses of LMWHs.

Extended-duration (4 weeks) thromboprophylaxis
The 2019 ITAC recommendation for extended-duration 
prophylaxis with LMWH in patients undergoing cancer 
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surgery (laparotomy and laparoscopic) is unchanged 
(grade 1A).5 A new meta-analysis (18 studies, 
7495 patients)40 showed a significantly reduced risk of 
symptomatic VTE (1·0% vs 2·0%; RR 0·48, 95% CI 
0·31–0·74), without increased risk of clinically relevant 
non-major bleeding (4·0% vs 4·9%; 1·00, 0·66–1·50). 
One randomised controlled trial compared apixaban, 
2·5 mg twice-daily, with enoxaparin, 40 mg daily, for 
28 days for postoperative prophylaxis (400 patients, 
19·3% of benign tumours).41 The proportion of patients 
in the apixaban and enoxaparin groups with major 
bleeding (0·5% in both groups; OR 1·04, 95% CI 

0·07–16·76), clinically relevant non-major bleeding 
(5·4% vs 9·7%; 1·88, 0·87–4·10), and VTE (1·0% vs 1·5%; 
1·57, 0·26–9·50) was similar.41

Mechanical methods of prophylaxis
Unchanged since the 2019 ITAC guidelines,5 mono-
therapy with mechanical methods of prophylaxis is not 
recom mended, except when pharmacological methods 
are contra indicated. Five small Japanese randomised 
controlled trials assessed mechanical methods of 
thrombo prophylaxis in surgical patients with cancer, 
with inconsistent findings.44–48 In a network meta-analysis 

Panel 3: Prophylaxis of venous thromboembolism (VTE) in patients with cancer

Prophylaxis of VTE in surgically-treated patients with cancer
International Advisory Panel ranking: 8·62 out of 9·00
1 Use of low-molecular-weight-heparin (LMWH) once per day 

(when creatinine clearance is ≥30 mL/min) or low-dose 
unfractionated heparin three times per day is recommended 
to prevent postoperative VTE in patients with cancer; 
pharmacological prophylaxis should be started 2–12 h 
preoperatively and continued for at least 7–10 days; there are 
no data allowing conclusions regarding the superiority of 
one type of LMWH over another (grade 1A). Values and 
preferences: LMWH once per day is more convenient.

2 There is insufficient evidence to support fondaparinux 
(grade 2C) or direct oral anticoagulants (grade 2B) as an 
alternative to LMWH for the prophylaxis of postoperative 
VTE in patients with cancer. Values and preferences: as per 
the first recommendation.

3 Use of the highest prophylactic dose of LMWH to prevent 
postoperative VTE in patients with cancer is recommended 
(grade 1A).

4 Extended prophylaxis (4 weeks) with LMWH to prevent 
postoperative VTE after major abdominal or pelvic surgery 
(either laparotomy or laparoscopy) is recommended in 
patients with cancer who do not have a high risk of bleeding 
(grade 1A). Values and preferences: longer duration of 
injections.

5 Mechanical methods are not recommended as mono-
therapy except when pharmacological methods are 
contraindicated (grade 2A). Values and preferences: 
no injection.

6 Inferior vena cava filters are not recommended for routine 
prophylaxis (grade 1A).

Prophylaxis of VTE in medically-treated patients with cancer
International Advisory Panel ranking: 8·44 out of 9·00
1 We recommend prophylaxis with LMWH or fondaparinux 

when creatinine clearance is ≥30 mL/min, or with 
unfractionated heparin in medically-treated patients with 
cancer and reduced mobility who are admitted to hospital 
(grade 1B). In this setting, direct oral anticoagulants are not 
recommended routinely (guidance). Values and preferences: 
subcutaneous injections. Costs: in some countries, price 

differences between LMWH, unfractionated heparin, 
or fondaparinux might affect the choice.

2 Primary pharmacological prophylaxis of VTE with LMWH 
(grade 1A) or with direct oral anticoagulants (rivaroxaban or 
apixaban; grade 1B) is indicated in ambulatory patients with 
locally advanced or metastatic pancreatic cancer treated with 
systemic anticancer therapy and who have a low risk of 
bleeding. Values and preferences: subcutaneous injections.

3 Primary pharmacological prophylaxis of VTE with LMWH is 
not recommended outside of a clinical trial for patients with 
locally advanced or metastatic lung cancer treated with 
systemic anticancer therapy, including patients who have a 
low risk of bleeding (guidance).

4 Primary prophylaxis with direct oral anticoagulant (rivaroxaban 
or apixaban) is recommended in ambulatory patients who are 
receiving systemic anticancer therapy and are at intermediate-
to-high-risk of VTE, identified by a validated risk assessment 
model (ie, a Khorana score ≥2), and not actively bleeding or not 
at a high risk for bleeding (grade 1B).

5 In patients with myeloma treated with immunomodulatory 
drugs combined with steroids or other systemic anticancer 
therapies, VTE primary pharmacological prophylaxis is 
recommended (grade 1A); in this setting, oral anticoagulants 
(vitamin K antagonists at low or therapeutic doses and 
apixaban at prophylactic doses), LMWH at prophylactic 
doses, or low-dose aspirin (100 mg daily) can be used, and 
have shown similar effects with regard to preventing VTE 
(grade 2B). Values and preferences: subcutaneous injections.

Prophylaxis of catheter-related thrombosis
International Advisory Panel ranking: 8·52 out of 9·00
1 Use of anticoagulation for routine prophylaxis of catheter-

related thrombosis is not recommended (grade 1A). Values 
and preferences: bleeding risk with anticoagulants.

2 Catheters should be inserted on the right side, in the jugular 
vein, and the distal extremity of the central catheter should 
be located at the junction of the superior vena cava and the 
right atrium (grade 1B).

3 In patients requiring central venous catheters, we suggest 
the use of implanted ports over peripherally inserted central 
catheter lines (guidance).
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of patients with gynaecological cancer undergoing major 
abdominopelvic surgery, comparing different methods 
of thromboprophylaxis, intermittent pneumatic com-
pression plus LMWH was best for VTE prevention.42

Inferior vena cava filters placement
No additional studies have been available since the 2019 
ITAC guidelines.5 The recommendation against routine 
use of inferior vena cava filters as primary VTE 
prophylaxis is unchanged.

VTE prophylaxis in medically-treated patients with 
cancer who are hospitalised
The 2022 ITAC guidelines for medical prophylaxis in 
hospitalised patients have remained unchanged from the 
2019 publication. A phase 2 trial randomly assigned 
50 patients with solid tumours, myeloma, or lymphoma 
at high risk for VTE based on the Padua risk score to 
fixed-dose enoxaparin (40 mg daily) or weight-adjusted-
dose enoxaparin (1 mg/kg daily) during hospitalisation.49 
No symptomatic VTE or bleeding events were observed 
in either group within 14 days after randomisation.

VTE prophylaxis in ambulatory patients with cancer 
receiving systemic anticancer therapy
The risks of VTE and bleeding vary by cancer type, 
treatment, and patient characteristics, ranging from 
3% to 5% in patients with early stage cancer to 30% in 
patients with metastatic disease.50 The ITAC guidelines 
have remained unchanged since 2019 and do not 
recommend routine primary prophylaxis with LMWHs, 
vitamin K antagonists, or direct oral anticoagulants for 
ambulatory patients with cancer.4,5

Ten new meta-analyses (1415–15 678 patients),50–59 
one subgroup analysis of a randomised controlled trial 
(273 patients with pancreatic cancer),60 and three obser-
vational studies61–63 compared anticoagulant prophylaxis 
with no intervention or placebo. In one updated meta-
analysis of 24 randomised controlled trials with VTE 
or death as primary outcomes, thrombo prophylaxis 
conferred a 50% reduction in the incidence of VTE, with 
similar reductions in studies with LMWHs or direct oral 
anticoagulants.53 VTE risk reduction was found in patients 
with pancreatic cancer (OR 0·26, 95% CI 0·14–0·48) and 
lung cancer (0·42, 0·26–0·67).53Another meta-analysis of 
six randomised controlled trials (4626 patients) showed 
that primary thromboprophylaxis (with LMWHs or direct 
oral anticoagulants) compared with placebo or standard 
care reduced the risk of VTE by 55% (95% CI 0·28–0·67) 
in patients with a Khorana score of at least 3, and by 42% 
(0·36–0·83) in patients with a Khorana score of at least 2, 
without increased risk of major bleeding.59 Since 2019,5 
the use of LMWHs or direct oral anticoagulants (apixaban 
and rivaroxaban) for thromboprophylaxis has gained 
evidence in subgroups of ambulatory patients with cancer 
receiving chemotherapy at high risk of VTE (Khorana 
score ≥2) and low risk of bleeding, with optimal net 

clinical benefit for LMWHs (grade 1A) or direct oral 
anticoagulants (grade 1B).

LMWH
A meta-analysis from 14 randomised controlled 
trials (8278 patients) comparing parenteral thrombo-
prophylaxis with placebo or standard care in ambulatory 
patients with cancer receiving chemotherapy found no 
difference in mortality at 1 year (RR 0·99, 95% CI 
0·93–1·06).57 LMWH reduced the risk of symptomatic 
deep vein thrombosis and pulmonary embolism 
(RR 0·58, 95% CI 0·47–0·71), with the most certain 
benefit in patients with lung cancer (0·59, 0·42–0·81) 
dominating the overall reduction, with no increase in 
major bleeding (1·27, 0·92–1·74), and a significant 
increase in minor bleeding (1·34, 1·19–1·59).57 In a 
second meta-analysis that included 14 randomised 
controlled trials with VTE as primary outcome in 
ambulatory patients with cancer receiving chemotherapy 
(8226 patients),53 anticoagulant prophyl axis was 
compared with placebo (eight studies), no treatment 
(five studies), or aspirin treatment (one study), and it 
was associated with a reduced risk of VTE (OR 0·45, 
95% CI 0·36–0·56; p<0·0001) and a significant increase 
in major bleeding risk (1·43, 1·01–2·04). According to an 
updated Cochrane meta-analysis,50 with 11 randomised 
controlled trials (3931 patients) comparing LMWH with 
no prophylaxis, LMWHs reduced the rate of symptomatic 
VTE (RR 0·62, 95% CI 0·46–0·83), with a significant 
increase in major bleeding (1·63, 1·12–2·35). In patients 
with multiple myeloma, LMWHs were associated with 
a significantly decreased rate of symptomatic VTE 
compared with vitamin K antagonists (RR 0·33, 95% CI 
0·14–0·83; 439 patients), whereas the difference between 
LMWH and aspirin was not significant (0·51, 0·22–1·17; 
781 patients).50 Two other meta-analyses reported 
consistent findings.52,56

Direct oral anticoagulants
One new meta-analysis pooling the results from CASSINI64 
and AVERT65 found that direct oral anticoagulants 
significantly reduced the rate of overall VTE (RR 0·56, 
95% CI 0·35–0·89) but not the rate of symptomatic VTE 
(0·58, 0·29–1·13) compared with no prophylaxis, with no 
differences in major bleeding (1·96, 0·8–4·82) or clinically 
relevant non-major bleeding (1·28, 0·74–2·2) observed 
between treatment groups.51 Three additional meta-
analyses reported similar findings.50,52,56

Anticoagulant thromboprophylaxis in selected patients 
according to tumour type
Patients with pancreatic cancer
The 2022 ITAC recommendation for VTE primary 
prophylaxis with LMWHs (grade 1A) or direct oral 
anticoagulants (grade 1B) in ambulatory patients with 
locally advanced or metastatic pancreatic cancer receiving 
chemo therapy and with a low bleeding risk is supported 
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by two randomised controlled trials,66,67 and subgroup 
analyses of three other trials.60,68,69 Subgroup analysis of the 
273 patients with pancreatic cancer included in the 
CASSINI study60 showed a significant decrease in a 
composite endpoint of symp tomatic deep vein thrombosis, 
asymptomatic proximal deep vein thrombosis, any 
pulmonary embolism, and VTE-related death (HR 0·35, 
95% CI 0·13–0·97), without an increase in major bleeding 
or clinically relevant non-major bleeding during treatment 
with rivaroxaban compared with placebo. In one meta-
analysis of five randomised controlled trials (1003 patients 
with pancreatic cancer),55 thromboprophylaxis compared 
with placebo decreased the VTE rate by 69% (RR 0·31, 
95% CI 0·19–0·51; p<0·0001), with similar reductions of 
VTE in studies with LMWHs (0·30, 0·17–0·53) or direct 
oral anticoagulants (0·37, 0·14–0·99), without excess in 
bleeding.

Patients with lung cancer
The 2019 ITAC guidelines for patients with lung cancer 
is unchanged, because the benefit from thrombo-
prophylaxis is offset by the risk of bleeding.5 In one new 
meta-analysis of nine randomised controlled trials 
(5443 patients),54 LMWH prophylaxis reduced the risk for 
VTE (RR 0·54, 95% CI 0·43–0·69), without an increase 
in overall survival (1·02, 0·83–1·26);54 this meta-analysis 
did not assess risk for bleeding.

Patients with multiple myeloma treated with 
immunomodulatory drugs
The 2022 ITAC guidelines have remained unchanged 
from the 2019 publication.5 A meta-analysis of ten studies 
(1964 patients) comparing thromboprophylaxis with 
aspirin or LMWH with no intervention found that aspirin 
reduced the risk of VTE compared with no intervention 
(OR 0·20, 95% CI 0·07–0·61), but increased the VTE risk 
compared with LMWH (2·60, 1·08–6·25).70 Intervention 
with either aspirin or LMWH did not increase the risk of 
bleeding. Two prospective, small, single-arm studies 
reported that apixaban, 2·5 mg twice-daily, was safe and 
well tolerated.61,63

Patients with acute lymphoblastic leukaemia
One Cochrane systematic review in patients with acute 
lymphoblastic leukaemia receiving asparaginase-based 
therapy identified 23 non-randomised studies of anti-
coagulant thromboprophylaxis, but methodological 
limitations precluded treatment effect estimates.58 In a 
retro spective study of thromboprophylaxis in 125 patients 
with acute lymphoblastic leukaemia, LMWH compared 
with no prophylaxis in 99 historical controls was associated 
with a reduced incidence of VTE (OR 0·42, 95% CI 
0·21–0·83) without an increase in major bleeding risk.62

Prophylaxis of central venous catheter-related VTE
The 2022 ITAC guidelines against routine primary 
prophylaxis of central venous catheter-related VTE have 

remained unchanged from the 2016 publication.4 In a 
pilot randomised controlled trial71 of 105 patients with 
cancer and with new central venous catheters receiving 
rivaroxaban 10 mg daily, or no intervention, VTE occurred 
in 5·8% of patients in the rivaroxaban group and 
9·4% patients in the control group (HR 0·58; 95% CI 
0·14–2·5). One patient (1·9%) on rivaroxaban had major 
bleeding.71 One meta-analysis of 22 studies (4131 cases, 
5272 controls) in patients with breast cancer showed that 
arm ports were associated with a higher VTE risk than 
chest ports (RR 2·23, 95% CI 1·04–4·79; p=0·041).72 
In one randomised controlled trial (399 patients), 
peripherally inserted central catheters were associated 
with a higher risk of VTE and adverse events than 
implanted port catheters (HR 10·2, 95% CI 2·3–44·6, 
p=0·0002).73 Another prospective, non-randomised study 
of 423 patients treated with chemotherapy via a peri-
pherally inserted central catheter reported substantially 
lower rates of upper extremity VTE when patients 
received prophylaxis with rivaroxaban (10 mg daily; 
3·76%) or enoxaparin (40 mg daily; 3·03%), compared 
with no prophylaxis (12·4%).74 Conversely, peripherally 
inserted central catheter–central venous catheter were 
associated with a lower risk of catheter-related deep vein 
thrombosis compared with centrally inserted central 
venous catheter (RR 0·34, 95% CI 0·12–0·98, p=0·03) in 
another randomised controlled trial of 93 untreated 
patients receiving induction therapy for acute myeloid 
leukaemia.75

Prevention and treatment of VTE in special cancer 
situations
Recommendations on prevention and treatment of VTE 
in special clinical situations are shown in panel 4.

Patients with brain tumours
The 2022 ITAC guidelines recommend the use of 
LMWHs or direct oral anticoagulants for the treatment 
of established VTE in patients with a brain tumour 
(grade 2A). Since the 2019 ITAC guidelines,5 one meta-
analysis of seven retro spective studies (1291 patients) 
showed that patients with glioma receiving full-dose 
anticoagulants (LMWH, unfractionated heparin, or 
vitamin K antagonist) for cancer-associated thrombosis 
have an increased risk of intracerebral haemorrhage 
compared with patients without anti coagulants (OR 3·66, 
95% CI 1·84–7·29).76 Similarly, a matched retrospective 
study of 291 patients with brain metastasis reported that 
anticoagulation conferred a non-significant increased 
risk of intracerebral haemorrhage (HR 1·31, 95% CI 
0·96–1·79; p=0·09).77 In a retrospective cohort of 
79 patients with meta static brain tumours who developed 
intracerebral haemorrhage on anticoagulation for VTE, 
the cumulative incidence of recurrent VTE was 
significantly lower in patients restarting anticoagulation 
compared with patients who did not (8·1% vs 35·3%; 
p=0·003).78 Data from randomised controlled trials 
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comparing the efficacy and safety of direct oral 
anticoagulants versus LMWHs in patients with brain 
tumours were limited to three patients included in the 
SELECT-D trial25 and 74 patients included in HOKUSAI-
VTE Cancer trial.24 Since the 2019 ITAC guidelines,5 three 
retrospective studies assessed the safety of direct oral 
anticoagulants versus LMWHs in patients with primary 
or metastatic brain tumours treated for VTE. In the first 
retrospective study, after reviewing all intracerebral 
haemorrhage radiographic images for eligible patients 
(n=172), the 12-month cumulative incidence of any 
intracerebral haemorrhage with direct oral anti coagu-
lants was 0%, compared with 36·8% with LMWHs 
(95% CI 22·3–51·3; p=0·007) in patients with primary 
brain tumours, and 27·8% (5·5–56·7) versus 52·9% 
(37·4–66·2; p=0·38) in patients with brain metastases.79 
In the second chart review study (n=125), the rate of 
major bleeding was 9·6% under direct oral anticoagulants 
versus 26% under LMWHs (p=0·03), and the respective 
rates of intracerebral haemorrhage were 5·8% and 15% 

(p=0·09), with no difference in minor bleeding and 
recurrent VTE.80 In the third study (n=111), the 6-month 
cumulative incidence of intracerebral haemorrhage was 
4·3% (95% CI 0·74–13·2) with direct oral anticoagulants 
versus 5·9% (1·5–14·9) with LMWHs, and the 6-month 
cumulative incidence of bleeding was 14·3% (6·2–25·8) 
versus 27·8% (15·5–41·6), respectively.81 Rates of 
recurrent VTE did not differ between groups.81 The 
recommendation for VTE prophylaxis in brain tumours 
patients has remained unchanged since 2019.5

Patients with thrombocytopenia
The 2022 ITAC guidelines for patients with cancer and 
with thrombocytopenia have remained unchanged from 
the 2019 publication.5 In a prospective non-randomised 
study of patients with VTE and thrombocytopenia 
(platelets <100 × 10⁹ per L, n=121), the 60-day incidence of 
major bleeding was 12·8% (95% CI 4·9–20·8) with full-
dose anticoagulation, and 6·6% (95% CI 2·4–14·7) with 
a lower dose anticoagulation (HR 2·18, 95% CI 

Panel 4: Treatment of venous thromboembolism (VTE) in unique situations

International Advisory Panel ranking: 8·32 out of 9·00
1 For the treatment of established VTE in patients with a brain 

tumour, low-molecular-weight heparin (LMWH) or direct oral 
anticoagulants can be used (grade 2A).

2 We recommend the use of LMWH or unfractionated heparin 
commenced postoperatively for the prevention of VTE in 
patients with cancer undergoing neurosurgery (grade 1A).

3 Primary pharmacological prophylaxis of VTE in medically-
treated patients with a brain tumour who are not 
undergoing neurosurgery is not recommended (grade 1B).

4 In the presence of severe renal failure (creatinine clearance 
<30 mL/min), we suggest using unfractionated heparin 
followed by early vitamin K antagonists (possible from day 1) 
or LMWH adjusted to anti-Xa concentration for the treatment 
of established VTE (guidance, in the absence of data and an 
unknown balance between desirable and undesirable effects).

5 In patients with severe renal failure (creatinine clearance 
<30 mL/min), an external compression device can be applied, 
and pharmacological prophylaxis could be considered on a 
case-by-case basis; in patients with severe renal failure 
(creatinine clearance <30 mL/min), unfractionated heparin 
can be used on a case-by-case basis (guidance, in the absence 
of data and a balance between desirable and undesirable 
effects depending on the level of VTE risk).

6 In patients with cancer and with thrombocytopenia, full 
doses of anticoagulant can be used for the treatment of 
established VTE if the platelet count is >50 × 10⁹ per L and 
there is no evidence of bleeding; for patients with a platelet 
count <50 × 10⁹ per L, decisions on treatment and dose 
should be made on a case-by-case basis with the utmost 
caution (guidance, in the absence of data and a balance 
between desirable and undesirable effects depending on the 
bleeding risk vs VTE risk).

7 In patients with cancer and with mild thrombocytopenia, 
platelet count >80 × 10⁹ per L, pharmacological prophylaxis 
could be used; if the platelet count is <80 × 10⁹ per L, 
pharmacological prophylaxis can only be considered on a 
case-by-case basis and careful monitoring is recommended. 
In the CASSINI64 and AVERT65 trials, patients with a platelet 
count as low as 50 × 10⁹ per L were allowed to receive 
thromboprophylaxis (guidance, in the absence of data and a 
balance between desirable and undesirable effects depending 
on the bleeding risk vs VTE risk).

8 In patients with cancer who are pregnant, we suggest the use 
of LMWH for treatment of established VTE and for VTE 
prophylaxis and avoidance of vitamin K antagonists and 
direct oral anticoagulants (guidance, in the absence of data 
and based on the contraindication of vitamin K antagonist 
and direct oral anticoagulants during pregnancy).

9 In patients with cancer who are obese, consideration for a 
higher dose of LMWH should be given for cancer surgery 
(guidance).

10 For the treatment of symptomatic catheter-related 
thrombosis in children with cancer, anticoagulant treatment 
is recommended for a minimum of 3 months and as long as 
the central venous catheter is in place; in this setting, direct 
comparisons between unfractionated heparin, LMWHs, 
direct oral anticoagulants, and vitamin K antagonists have 
not been done (guidance).

11 In children with acute lymphoblastic leukaemia undergoing 
induction chemotherapy, we recommend LMWH as 
thromboprophylaxis (grade 2A).

12 In children requiring central venous catheters, we suggest the 
use of implanted ports over peripherally inserted central 
catheter lines (guidance).
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1·21–3·93).82 The incidence of recurrent VTE was 
5·6% (95% CI 0·2–11%) with full-dose anticoagu-
lation and 0% with modified-dose anticoagulation.82 
One retrospective study of 15 337 patients with cancer 
reported that patients with severe thrombocytopenia 
(platelets <50 × 10⁹ per L, n=166) compared with patients 
who had a normal platelet count had a similar risk for 
major bleeding at 10 days (OR 0·84, 95% CI 0·20–3·49) 
and 30 days (0·90, 0·32–2·49), regardless of the LMWH 
dose used.83

Children with cancer
Since the 2019 ITAC guidelines,5 a new randomised 
study (n=949) compared low-dose unfractionated 
heparin, prophylactic LMWH, and antithrombin 
supplemen tation in children with acute lymphoblastic 
leukaemia during induction therapy.84 Low-dose 
unfractionated heparin was associated with a higher VTE 
rate (8·0%) compared with prophylactic LMWH (3·5%; 
p=0·011) or antithrombin (1·9%; p<0·001),84 with no 
difference in major bleeding.84 One network meta-
analysis of primary pharmacological thromboprophylaxis 
in children with acute lymphoblastic leukaemia (n=1318) 
reported that LMWH was the only agent associated with 
a significantly decreased risk of VTE compared with 
standard of care (OR 0·23, 95% CI 0·06–0·81).85 In 
children with acute lymphoblastic leukaemia undergoing 
induction chemotherapy, we recommend LMWHs 
as thromboprophylaxis (grade 2A). In a multicentre, 
prospective cohort study (including 41% of patients 
with cancer), children with peripherally inserted central 
catheters had a significantly higher incidence of catheter-
related VTE than children with centrally inserted 
central catheters (HR 8·5, 95% CI 3·1–23·0; p<0·001).86 
The predefined EINSTEIN-Jr randomised controlled trial 
analysis comparing rivaroxaban versus standard of care 

Panel 5: Treatment and prophylaxis of venous thromboembolism (VTE) for patients 
with cancer and with COVID-19

International Advisory Panel ranking: 8·48 out of 9·00
1 Recommendations for the treatment of established VTE for patients with cancer are 

similar, independent of whether or not they have COVID-19 (guidance).
2 Recommendations for the prophylaxis of VTE in patients with cancer are similar in 

those with and without COVID-19 (guidance).
• Patients with cancer and with COVID-19, whether they are hospitalised, 

post-discharge, or ambulatory, should be assessed for risk of VTE as any other patient 
with COVID-19 (guidance)
• Pharmacological prophylaxis during hospitalisation should be given, with the 

same dose and anticoagulant type as in patients with cancer who do not have 
COVID-19, based on current institutional practice (guidance).

• Post-discharge VTE prophylaxis is not advised in patients with cancer and with 
COVID-19; as with any patient with cancer, individual assessment of benefit–risk 
ratio should be done (guidance).

• Primary pharmacological prophylaxis of VTE in ambulatory patients with cancer 
who have COVID-19 is not recommended routinely (guidance).

Search strategy and selection criteria

The updated literature search was done by the Institut 
National du Cancer using MEDLINE, Embase, and Cochrane 
Central Register of Controlled Trials with the following 
subject headings: “exp cancer” AND “exp venous 
thromboembolism” AND “anticoagulant drugs and devices” 
AND “COVID-19”. The literature search was restricted to 
articles in English published from Dec 15, 2018, 
to Jan 1, 2022. Meta-analyses, systematic reviews, 
randomised clinical trials, or non-randomised prospective or 
retrospective studies in the absence of randomised clinical 
trials, were included. Articles were selected for potential 
inclusion based on article critical appraisal grids designed by 
the Institut National du Cancer for each clinical question. 
For inclusion in the analysis, studies had to focus on the 
treatment of established venous thromboembolism (VTE) in 
patients with cancer, prophylaxis of VTE in patients with 
cancer (surgical and medical settings), and treatment and 
prophylaxis of central venous catheter related VTE in patients 
with cancer. When data from studies specific to patients with 
cancer were not available, studies done in the general 
population (non-cancer specific data) were included if they 
fulfilled the inclusion criteria. Members of the working group 
had the opportunity to add any additional references for the 
individual questions that might have been missed in the 
literature search. Studies in patients with VTE related to 
tumour material or a history of cancer in remission for more 
than 5 years were excluded from the analysis. Studies that did 
not report VTE or side effects of anticoagulation as outcomes 
were also excluded. The main study outcomes were rates of 
VTE (first event or recurrence), major bleeding, clinically 
relevant non-major bleeding, and death.

in children with central venous catheter-VTE showed no 
recurrent VTE or major bleeding in both groups.87 
Together, the data on central venous catheter-VTE 
prompted two new ITAC guidelines for the treatment 
and prophylaxis of VTE in children requiring a central 
venous catheter.

Since the 2019 ITAC guidelines,5 no new studies have 
addressed the treatment and prevention of VTE in 
patients with cancer and with renal failure, or in obese 
patients.

VTE treatment and prophylaxis in patients with cancer 
and with COVID-19
Studies reporting the incidence of venous and arterial 
thrombosis in patients with cancer who have COVID-19 
are scarce.88–90 No large differences in the rates of VTE 
between patients with COVID-19 with and without 
cancer were found. In two studies that assessed risks 
factors for VTE,89,90 cancer-specific factors, such as cancer 
type or chemotherapy, did not correlate with increased 
risk, rather obesity, renal failure, and severity of 
COVID-19 were asso ciated. A large cancer and COVID-19 
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registry of 2804 patients found similar VTE rates in 
patients who had been hospitalised with cancer compared 
with reported rates in patients without cancer.91 There are 
no specific data regarding the benefit and risk of different 
anticoagulants for the treatment or prevention of VTE in 
patients with cancer and with COVID-19. Available 
data in the general population are summarised in the 
appendix (pp 81–83).

Recommendations for the treatment and prophylaxis 
of VTE in patients with cancer and with COVID-19 are 
shown in panel 5. Patients with cancer and with 
COVID-19 should be assessed for risk of VTE like any 
patient with COVID-19. Pharmacological prophylaxis 
during hospital isation should be given, with the same 
dose and type of anticoagulant as in patients with cancer 
who do not have COVID-19. Post-discharge VTE 
prophylaxis is also not advised; however, as with any 
patient with cancer, individual assessment of benefit-
risk ratio is warranted, as one randomised controlled 
trial found that rivaroxaban 10 mg daily for 35 days 
improved clinical outcomes in patients with COVID-19 
at high risk of VTE.92

Conclusion
Cancer-associated VTE remains an important clinical 
problem, associated with increased morbidity and 
mortality. The 2022 updated ITAC guidelines incorporate 
emerging data within established approaches for the 
prevention and treatment of cancer-associated throm-
bosis. The ITAC guidelines’ companion free web-based 
mobile application will assist the practising clinician 
with decision making at various levels to provide optimal 
care of patients with cancer to treat and prevent VTE.
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