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Thromboprophylaxis beyond VTE treatment in medical part

1. Jang J thrombo Haemost 2011;9:85-91
2. Hong et al. PLoS One 2018 
3. Hwang et al  Tuberc Respir Dis 2019, 2020
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Search & Priority

• Period: 2018.1~2020.5

• Keyword: venous thromboembolism, pulmonary embolism

• Clinical trials 

• Impact factors
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1. Anticoagulation
in cancer-associated VTE 
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Treatment in patient with Cancer-associated VTE: Overview 

SELECT-D 

study1

Hokusai VTE 

cancer2

Caravaggio 

study3

Year 2018 2018 2020

Agent Rivaroxaban Edoxaban Apixaban

Comparator

LMWH

1. Young et al. J Clin Oncol 2018
2. Raskob GE et al. NEJM 2018
3. Agnelli et al. Thromb Haemost 2020

Dalteparin
Cancer VTE의치료에대한 CLOT연구에서 Dalteparin이
Warfarin에비하여 VTE재발을유의(9% vs 17%)하게줄여
주어 Standard regimen으로각연구의 Comparator에
사용되었다.
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Treatment
in Cancer-associated VTE

1. Kearon Chest 2016; 149(2): 315-352

VKS

LMWH
Dalteparin

DOACs

Select-D 2018

Hokusai 2018

Caravaggio 2020

1

2

3

(1)번에서 LMWH vs VKS비교연구에서 Dalteparin이유효성과
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Cancer-associated VTE: Meta-analysis

Mulder et al. Blood 2020 

앞선두연구에서 bleeding에대한 concern이있었다. Hokusai에서 Edoxaban

group에 major bleedin이많았고, SELECT-D연구의 Rivaroxaban group에서
CRNMB이많은점을보여주었다.
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How to manage the bleeding in treatment of CAV patient

1. Raskob et al. N Engl J Med 2018;378:615-24
2. Young et al J Clin Oncol 2018:36:2017-2023

Select-D

Rivaroxaban

이연구의
Bleeding 세부내용
보면
rivaroxaban군에
서도 severity가
높지않은
출혈이었고, 

출혈의부위도
소화기암에
집중되어있었다.
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How to manage the bleeding in treatment of Cancer-associated VTE (CAT) patient

1. Raskob et al. N Engl J Med 2018;378:615-24
2. Young et al J Clin Oncol 2018:36:2017-2023

Hokusai

Edoxaban

Hokusai 연구의
Bleeding 세부내용
보면 Edoxaban

군에서 severity가
낮은 category 2에서
출혈이많았고, 

catetory 3, 4에서는
dalteparin군이
출혈이더발생함을볼
수있다.
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Cancer-associated VTE: Meta-analysis

Mulder et al. Blood 2020 

이번에나온 Caravaggio 연구에서 DOACs vs LMWH군의
bleeding 차이가없음을보여주었고, 3연구에대한
메타분석에서두군간에출혈의유의한차이가없었다.
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How to manage the bleeding in CAT

Caravaggio study

1. Agnelli N Engl J Med 2020

이번에발표된 Caravaggio 연구에서 major 

bleedin(safety outcome)은두군(Apixaban vs 

Dalteparin)간에차이를보이지않았다.
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Cancer-associated VTE: Meta-analysis 

Mulder et al. Blood 2020 
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VTE prophylaxis in cancer
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Prevention of VTE in patients with cancer: DOACs vs Placebo

CASSINI study1 AVERT study2

Year 2019 2019

Agent Rivaroxaban Apixaban

Comparator placebo placebo

1. Khorana et al NJEM 2019
2. Carrier et al NEJM 2019

• Routine thromboprophylaxis is not recommended in previous guidelines. 

That is why comparator was placebo in those studies.1

Cancer 환자에서혈전예방요법에대한참고하실선행연구들

• PROTECHT study (Agnelli) nadroparin 2009

• SAVE-ONCO trial (Agnelli) Semuloparin 2012
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Prevention of VTE in patients with cancer: DOACs vs Placebo

CASSINI study1 AVERT study2

Khorana score (0-6) ≥2 ≥2

Ambulatory
Initiating chemotherapy

Ambulatory, ECOG 0 or 1: 85%

Initiating chemotherapy

Number Rivaroxaban(420) vs 421 Apixaban (n = 291) vs 283

Agents Rivaroxabn 10 mg vs 

placebo

Apixaban 2.5 mg bid vs 

placebo

F/U period 180 days (210) Up to 180 days 

Intervention period

Lung cancer 15% (14-17%) 10% 

1. Khorana et al NJEM 2019
2. Carrier et al NEJM 2019

• Basal-cell or Squamous-cell skin cancer, acute leukemia, 

myeloproliferative neoplasm, planned Stem-cell transplantation, 

• a life expectancy of less than 6 months, 

• GFR < 30, Plat < 50,000 etc

Exclusion
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Prevention of VTE in patients with cancer: Khorana risk score (0 ~ 6)

1. Khorana et al NJEM 2019
2. Carrier et al NEJM 2019
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Prevention of VTE in patients with cancer: DOACs vs Placebo

CASSINI study1 AVERT study2

Intention-to-treat

VTE 25/420(6.0%) in rivaroxaban vs 37/421(8.8%)

HR 0.66; 95%CI 0.4-1.09 p=0.10 
12/288 (4.2%) in Apixaban vs 28/275 (10.2%) 

HR 0.41; 95CI 0.26-0.65, p<0.001★

Major bleeding 8/405(2.0%) vs 4/404(1.0%) 

HR 1.96; 95%CI 0.59-6.49
10 (3.5%) vs 5 (1.8%) 

HR 2.0;9% CI 1.01-3.95 p=0.046

Intervention period 11(2.6%) vs 27(6.4%) 

HR 0.4; 95%CI 0.2-0.8

VTE★
6(2.1%) vs 3 (1.1%) 

HR 1.89; 95% CI 0.39-9.24

Major Bleeding★

Risk difference 4 % point in CASSINI 6% in AVERT

2.2 % point in SAVE-ONCO

1.9 % point in PROTECHT

1. Khorana et al NJEM 2019
2. Carrier et al NEJM 2019
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Thromboprophylaxis in 
medically ill patients
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Clinical trials for thromboprophylaxis 

1. Samama et al NEJM 1999
2. Goldhaber et al NEJM 2011
3. Cohen NEJM 2013;368(6):513-23
4. Spyropoulos NEJM 2018;379(12):1118-27

MAGELLAN, Cohen 2013
Subcutaneous placebo(10  4) 

Rivaroxaban 10mg (354)

versus 

Enoxaparin 40mg (104) plus placebo 

(354)

Samama 1999
Enoxaparin 40mg, Enoxaparin 20mg 

or placebo for 6 to 14 days

5.5%(16 of 291) vs 14.9%(43 of 288)

RR 0.37; 97.6%CI 0.22-0.63, p<0.001

ARR=9.4%, RRR=,63% NNT=11

MARINER, 

Spyropoulos 2018
Rivaroxaban 10mg  vs 

placebo (45 days)
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Comparison of extended thromboprophylaxis in acute medically ill patients

1. Goldhaber et al NEJM 2011
2. Cohen NEJM 2013;368(6):513-23
3. Spyropoulos NEJM 2018;379(12):1118-27

p=0.04

Enoxaparin   Apixaban

In
c
id

e
n

c
e
(%

)

ADOPT
Apixaban, 2011

MAGELLAN
Rivaroxaban, 2013

3.1%
2.7%

5.7%
4.4%

RRR = 22.8%

P = 0.02

RRR = 12.9%

P = 0.44

0.2% 0.5% 0.4% 1.1%

P<0.001

Enoxaparin   Rivaroxaban

V
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e

v
e

n
ts
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MARINER
Rivaroxaban, 2018

1.10%
0.83%

RRR = 24%

P = 0.14 

0.15% 0.28%

HR 1.88 (0.84-4.23)

Placebo  Rivaroxaban
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Cohen1 Spyropoulos2 Mahlab3

Year 2013 2018 2020

Study Clinical trial

MAGELLAN trial

Clinical trial

MARINER trial

Real-life

Rivaroxaban (35±4) vs 

Enoxaparin (10±4)
Rivaroxaban vs placebo

Duration 35 days 45 days

Comorbidity

Infection 45.8% vs 45.1% 17.5% vs 17.4% 25.1%

Respiratory 

insufficiency or

ECOPD

27.3% vs 28.7% 26.2% vs 26.8% ***

2 or more 30.6% vs 31.4% 

Thromboprophylaxis in medically ill patients: Clinical trials

1. Cohen NEJM 2013;368(6):513-23
2. Spyropoulos NEJM 2018;379(12):1118-27
3. Mahlab-Guri Medicine 2020;99(7):e19127
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Subgroup of primary efficacy endpoint in MARINER study (45 days)

1. Spyropoulos et al NEJM 2018, supplement 
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Subgroup of Major bleeding in MARINER study (45 days)

1. Spyropoulos et al NEJM 2018, supplement 
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Subgroup analysis in MAGELLAN study: Patients hospitalized for acute infection.

• VTE events at day 10

1. Cohoon et al J Thromb Haemost 2018 

• VTE events at day 35 
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Subgroup analysis in MAGELLAN study: Patients hospitalized for acute infection.

• Major or CRNMB at day 35

1. Cohoon et al J Thromb Haemost 2018 

• Major bleeding at day 35
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Thromboprophylaxis in patients 
with COVID-19 infection
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Thromboprophylaxis in patients with COVID-19 pneumonia

Death

ARDS

Vascular 
microthro
mbosis

Coagulation 
system & 
immune 
system

1. Chang Clin Appl Thromb Hemost 2019;25
2. Wu JAMA Intern Med 2020
3. Leonard-Lorant Radiology 2020
4. Cui J Thromb Haemost 2020
5. Antoniak Res Pract Thromb Haemost 2018;2(3):549-557

30%(32/106) 

on CTPA 
(Leonard)

25%(20/81) 
(Cui)
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Padua score
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IMPROVE score (International Medical Prevention Registry of Venous thromboembolism)

1. Spyropoulos Thrombosis and Haemostasis 2017
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Deep learning
in thromboprophylaxis
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Machine learning to predict VTE in acute ill medical patients (c-statistics)

1. Nafee et al. Res Pract Thromb Haemost 2020;4:230-237

APEX trial

7513 Acute 
medical ill 
patients

VTE

IMPROVE score

Super learner model (ML) 

(68 variables)

Reduced model  (rML) 

(16 variables)

0.59

0.69

0.68

C-statistics
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Summary
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Anticoagulation in 

cancer-associated 

VTE  

Thromboprophyla

xis in cancer 

patient

Thromboprophylaxis in 

medically ill patients

Thrombo

prophylax

is in

COVID-19 

Clinical 

trials

Select-D (Riva 2018)

Hokusai (Edoxa 2018)

Caravaggio(Apixa 2020)

CASSINI (Riva 2019)

AVERT (Apixaban2019)

MARINER (45d) (2018)

MAGELLAN (35d) (2013) 

…

Ongoing 

Model Modified Well’s 

criteria

Khorana score ≥2  

(0-6)

IMPROVE score ≥4

Padua score ≥4

---

Comparator Dalteparin Placebo Enoxaparin/placebo ---

GI bleeding주의
Caravaggio(차이없음)

VTE 0.68 (0.39-1.17) in 3 

trials

Risk difference 

4% in CASSINI

6% in AVERT 

RRR=24%, p=0.14

0.83% vs 1.10% MARINER

RRR=22.8, p=0.02

4.4% vs 5.7% MAGELLAN

---
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Prophylaxis beyond Treatment of VTE 

경청해 주셔서 감사합니다. 

Prophylaxis beyond 

treatment


