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VTE TREATMENT



Figure 3. Treatment of CAT.
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Lee AY, et al.; Randomized Comparison of Low-Molecular-Weight

Heparin versus Oral Anticoagulant Therapy for the Prevention of 

Recurrent Venous Thromboembolism in Patients with Cancer (CLOT)

Investigators. Low-molecular-weight heparin versus a coumarin for 

the prevention of recurrent venous thromboembolism in patients with

cancer. N Engl J Med. 2003.

Randomized open trial of 672 patients 

with cancer-related venous thrombosis.

Comparison between dalteparin and 

warfarin. 

Dalteparin 200 IU/kg for 1 month then

150 IU/kg vs. dalteparin for 5-7 days 

then warfarin (INR 2-3) for six months.

HR 0.48 (95% CI, 0.30 - 0.77)

Warfarin Dalteparina P-value

Sanguinamento 

maggiore
4.0% 6.0% P=0.27

15.8%

8.0%

The CLOT study
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Open randomized trial including 1053 patients with cancer-associated VTE.

Tinzaparin (175 IU/kg) vs tinzaparin 5-10 days then warfarin (INR 2-3) for 6 months.

Lee A, et.al. Tinzaparin vs warfarin for treatment of acute venous thromboembolism in patients with active cancer: a 

randomized clinical trials. JAMA 2015.

HR 0.65, 95%CI 0.41-1.03

HR 0.89, 95%CI 0.40-1.99

7.2% 

10.5% 

2.7 vs 2.4%

The CATCH study
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DOACs vs LMWH for the treatment of cancer-

associated VTE

Giustozzi M et al. Thromb Haemost. 2020 May 4. doi: 10.1055/s-0040-1712098
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Gastrointestinal and genitourinary bleeding

Giustozzi M et al. Thromb Haemost. 2020 May 4. doi: 10.1055/s-0040-1712098



Data from RTCs comparing DOACS and 
LMWH in CAT

DOACs significantly
decreased the risk of CAT
recurrence (RR, 0.67;
95%CI, 0.52– 0.85), with a
non-significant increase
in the risk of major
bleeding (RR, 1.17; 95%CI,
0.82–1.67).



Data from RTCs comparing DOACS and 
LMWH in CAT

DOACS significantly
increase the risk of
clinically relevant
nonmajor bleeding (RR
1.66; 95%CI, 1.31–2.09)
and no difference in all-
cause mortality rates.

Frere et al., Journal of Hematology & Oncology 2022



Alok A. Khorana et al : NATURE REVIEWS , DISEASE PRIMERS 2022  

Clinical algorithm for CAT management 



Recommendations
ISTH 2018 LMWH. Edoxaban and rivaroxaban if low-risk of bleeding and no drug-drug interaction

ASCO 2019 • Initial: LMWH, UFH, fondaparinux, or rivaroxaban
• Long-term : LMWH, edoxaban, or rivaroxaban for at least 6 months preferred over VKAs

ESC 2019 LMWH. Edoxaban and rivaroxaban alternative to LMWH if no gastrointestinal cancer

ITAC* 2019 • Initial : LMWH (preferred), UFH, fondaparinux
• Early maintainance: LMWHs. DOACs (rivaroxaban, edoxaban) if no strong drug–drug interactions or GI absorption 

impairment
• LMWH or DOACs for a minimum of 6 months

NCCN 2021 LMWH (dalteparin high level, enoxaparin, fondaparinux and UFH lower level). DOACs preferred (apixaban and edoxaban high 
level, rivaroxaban and dabigatran lower level) if no gastric or gastroesophageal lesions

ASH 2021 • Initial: apixaban, rivaroxaban, LMWH
• Short-term: apixaban, rivaroxaban, edoxaban over LMWH or VKAs
• Long-term: DOAC or LMWH

ACCP 2021 • Oral Xa inhibitor (apixaban, edoxaban, rivaroxaban) over LMWH for the initiation and treatment phases of therapy
• Apixaban or LMWH may be the preferred option in patients with luminal GI malignancies

ESMO 2023 • LMWH, UFH, fondaparinux, apixaban or rivaroxaban recommended for the acute phase [I, A]
• Anticoagulation for at least 6 mo: LMWH, apixaban, edoxaban or rivaroxaban which are preferred over VKAs [I, A]
• In luminal GI cancer, LMWH is preferred for treating CAT [II, B]. Similar considerations potentially apply to urothelial K [II, B]. 
• High risk for GI bleeding (e.g., active ulcers or strong inhibitors/inducers of PgP and CYP3A, LMWH is preferred [IV, B]

Khorana A, et al. J Thromb Haemost 2018; Key NS, et al. J Clin Oncol 2019; Konstantinides SV, et al. Eur Heart J 2019; Farge D, et al. Lancet Oncol 2019; O’Connell C, et al. 2021;Oncologist 2021; 
Lyman G, et al. Blood Adv 2021; Stevens SM, et al. Chest 2021; Falanga A, et al. Ann Oncol 2023



DRUG-DRUG INTERACTION
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Drug-Drug Interactions (DDIs) 

Cancer therapy specific inhibitors and inducers of CYP3A4 and P-glycoprotein 

Blood. 2019;133(4):291-298



A growing concern in cancer : DDIs

Studies on anticancer drugs 

(26.7%) contributed the most to 

published PBPK models, followed 

by cardiovascular (20.0%) and 

anti-infective (17.1%) drugs

Min JS. Arch Pharm Res 2017

PBPK: Physiologically Based PharmacoKinetic
PBPK definition: PBPK modeling is a mathematical modeling technique that uses a series of mass balance differential equations to predict the ADME characteristics of drugs in humans
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1

Why CAT should be 

prevented? 

How to integrate 

thromboprophylaxis 

in clinical practice?

How to identify the high 

thrombotic burden patients 

with active cancer ?

What to consider when choosing

anticoagulant in patients 

with active cancer ?

2

Concerns for thromboprophylaxis in patients with active cancer 
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Anticoagulation Agents for patients with active cancer 

VKAs 
.

LMWHs

DOACs

Farmakis D. European Journal of Preventive Cardiology doi:10.1093/eurjpc/zwaa087
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VKAs

PROS CONs
indicated for 
valvular Atrial 
Fibrillation

Drug-drug 
interactions

Narrow 
therapeutic 
window

Low TRR due to 
malnutrition  
vomiting & 
hepatic 
disfunction 

Difficult 
handling peri-
operatively

Farmakis D. European Journal of Preventive Cardiology doi:10.1093/eurjpc/zwaa087
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PROS CONs

Low risk of 
intracranial 
hemorrhage

Trials for cancer & 
VTE (rivaroxaban, 
endoxaban, 
apixaban)

Drug-drug 
interactions

Poor 
monitoring of 
anticoagulant 
activity by 
standard 
assays

Increased risk 
of GI bleeding

Increased risk of 
GU bleeding

Unpredictable 
absorption 
due to 
vomiting

Not Reversal 
agent 
(dabigatran )

Farmakis D. European Journal of Preventive Cardiology doi:10.1093/eurjpc/zwaa087

DOACs
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PROS CONs

Long-term 
experience in 
CAT 

Indicated for CAT 
(dalteparin, 
tinzaparin)

Not known 
interactions

Parenteral 
route

Farmakis D. European Journal of Preventive Cardiology doi:10.1093/eurjpc/zwaa087

LMWHs
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LONG TERM DURATION OF 

THROMBOPROPHYLAXIS

OPEN QUESTIONS

◼ NO EVIDENCE BEYOND 6 MONTHS

◼ COMPLIANCE IS A CONCERN

◼ HIGH RISK PATIENTS WITH BRAIN MET

◼ HOW TO MANAGE PATIENTS WITH 

THROMBOCYTOPENIA



BURDEN OF THE DISEASE

INCIDENCE (USA)

• 25000 Primary brain cancers

• 200.000 brain metastases

MAIN METASTATIC CANCERS 

• NSCLC

• Breast

• Melanoma

NCI SEER 2022



EPIDEMIOLOGY OF VTE IN ″BRAIN CANCER″

VTE: High incidence

• Glioblastoma 40%

• NSCLC 10%

VTE: Low Incidence

• Breast 2-3%

• Renal 2-3%

• Melanoma 2-3%



The flow-
diagram



Main clinical features of the studies included 

- 30 studies (3,893 patients) were included.

- All studies included were retrospective. 

- The main indication for anticoagulant treatment was acute VTE (25 studies, 3,313 patients), followed by 
atrial fibrillation (2 studies, 268 patients), cerebral vein thrombosis (2 studies, 187 patients) or any 
indication for anticoagulant treatment (1 study, 125 patients).

15 studies (2,353 pts) included patients with primary brain 
cancer only

6 studies (1,009 pts) included patients with brain metastases 
only 

9 studies included both patients with primary brain cancer and 
patients with brain metastases



Results

Outcomes N° of 
studies

N° of ICH/
N° of 

patients

Rate 95% CI I squared

Overall ICH 30 445/3,893 7.7% 5.1-11.5 92.8%

Major ICH 7 117/1,287 6.2% 2.8-13.0 91.5%

Fatal ICH 11 13/764 2.9% 1.7-4.7 0%

ICH in PBC patients 18 156/2,353 6.4% 4.1-9.9 84.4%

ICH in MBC patients 9 218/1,009 13.0% 6.5-24.2 93.7%

Major ICH* in PBC 
patients

4 30/793 3.9% 1.3-11.6 87.6%

Major ICH in MBC 
patients

3 87/494 15.4% 9.4-24.2 74.6%

ICH in pts with VTE 25 384/3,313 7.1% 4.4-11.5 93.7%

* Major ICH: Any hemorrhage that was≥10 ml in volume, required surgical intervention, or was associated with clinical symptoms, such as nausea and 

vomiting, or focal neurologic deficit.



Results

N° of 
studies

N° of ICH/
N° of patients 

treated

Anticoagulant 
therapy

% 

N° of ICH/
N° of patients 

not treated

No anticoagulant 
therapy

% 
RR 95% CI P-value I2

Overall patients 17 152/1,072 11.5% 
(95% CI 7.4-17.6)

177/1,824 6.0% 
(95% CI 3.0-11.5)

1.81 1.15-2.84 0.001 60.3%

Patients with PBC 11 80/659 12.5% 
(95% CI 8.0-18.8)

50/1,346 4.4% 
(95% CI 2.5-7.7)

2.58 1.59-4.19 <0.001 45.5%

Patients with MBC 4 61/265 14.7% 
(95% CI 4.4-39.2) 

81/301 15.4% 
(95% CI 5.3-37.2)

0.86 0.45-1.65 0.287 0%

Patients treated with 
DOACs vs LMWH

5 12/172 8.3%
(95% CI 4.4-15.3)

71/278 11.7%
(95% CI 2.9-37.0)

0.44 0.25-0.79 0.007 0%

Patients treated with 
LMWH vs warfarin

4 15/211 5.9%
(95% CI 1.5-20.5)

8/198 5.4%
(95% CI 1.5-17.3)

1.45 0.56-3.79 0.185 0%

Overall major ICH 4 33/239 10.4% 
(95% CI 4.0-24.5) 

47/734 3.4% 
(95% CI 0.6-17.6)

1.93 0.79-4.73 0.001 38.7%

Major ICH in patients with 
PBC

3 9/135 6.3%
(95% CI 1.7-20.3)

9/545 1.8%
(95% CI 0.9-3.4)

3.75 1.6-4.5 0.003 0%



SUMMARY
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CONCLUSIONS

◼ VTE TREATMENT: LMWH AND DOAC

◼ DDI TO BE ADDRESSES

◼ ROOM FOR IMPROVEMENT


