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ȺəˊŬɘŭŮɡŰɘəɞɑ ůŰɧɢɞɘ

Tɞ ɛɏɔŮɗɞɠ əŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ ŰɖŮ 

ūŪɁ ůŰɞɡɠ ŮɝɤɜɞůɞəɞɛŮɘŬəɞɨɠ ŬůɗŮɜŮɑɠ

Ʉɟɧɚɖɣɖ ūŪɁ ůŮ Ůɝɤ-ɜɞůɞəɞɛŮɘŬəɞɨɠ ŬůɗŮɜŮɑɠ ůŮ 

ŬůɗŮɜŮɑɠ ɛŮŰɎ Űɖɜ ɜɞůɖɚŮɑŬ ɔɘŬ ɞɝŮɑŬ ˊŬɗɞɚɞɔɘəɐ ɜɧůɞ

ŪŮɟŬˊŮɑŬ ūŪɁ ůŮ ŮɝɤɜɞůɞəɞɛŮɘŬəɞɨɠ ŬůɗŮɜŮɑɠ

ˊŮɟiˊŬŰɖŰɘəɞɑ ŬůɗŮɜŮɑɠ ɛŮ əŬɟəɑɜɞ

ɘŭɘɞˊŬɗɐɠ ūŪɁ

ūŪɁ əŬŰɎ Űɖɜ əɨɖůɖ

ūŪɁ: ūɚŮɓɘəɐ ŪɟɞɛɓɞŮɛɓɞɚɘəɐ Ɂɧůɞɠ



Educational targets

The magnitude of the VTE problem in out-

patient

Prevention of VTE in out-hospital patients after 

hospitalisation for acute pathological disease

Treatment of VTE in out-patient



Introductory notes



ɄŮɟɘűŮɟɘəɐ 

ȺȸūŪ

ūɚŮɓɘəɐ ŪɟɞɛɓɞŮɛɓɞɚɘəɐ Ɂɧůɞɠ (ūŪɁ) = Ůɜ Űɤ ɓɎɗŮɘ űɚŮɓɞɗɟɧɛɓɤůɖ (ȺȸūŪ) əŬɘ/ɐ ˊɜŮɡɛɞɜɘəɐ Ůɛɓɞɚɐ(ɄȺ) 

ȾŮɜŰɟɘəɐ ȺȸūŪ
ɞ ɗɟɧɛɓɞɠ ůɢɖɛŬŰɑɕŮŰŬɘ ůŰɘɠ 

ɛɖɟɘŬɑŮɠ, ůŰɘɠ ɚŬɔɧɜɘŮɠ ɐ ůŰɖɜ əɎŰɤ 

əɞɑɚɖ űɚɏɓŬ 

ūŪɁ : ɞɟɘůɛɞɑ

ɄɜŮɡɛɞɜɘəɐ Ⱥɛɓɞɚɐ
Ūɟɧɛɓɤůɖ Űɖɠ ˊɜŮɡɛɞɜɘəɐɠ 

ŬɟŰɖɟɑŬɠ

70% Űɤɜ ŬůɗŮɜɩɜ ɏɢɞɡɜ ȺȸūŪ+ɄȺ

30% Űɤɜ ŬůɗŮɜɩɜ ɏɢɞɡɜ ɛɧɜɞ ɄȺ



ūɡůɘəɐ Ůɝɏɚɘɝɖ Űɖɠ ūŪɁ ɢɤɟɑɠ ɗŮɟŬˊŮɑŬ

Kearon C,Semin Vasc Med 2001;1:2737

Buller  et al. J Thromb Haemost 2005; 3: 1554ï60 

ȺȸūŪ=Ⱥɜ ɇɤ ȸɎɗŮɘ ūɚŮɓɘəɐ Ūɟɧɛɓɤůɖ 

ɄȺ=ɄɜŮɡɛɞɜɘəɐ Ⱥɛɓɞɚɐ;ūŪɁ= ūɚŮɓɘəɐ ŪɟɞɛɓɞŮɛɓɞɚɘəɐ Ɂɧůɞɠ.

ȺɜŭɞɜɞůɞəɞɛŮɘŬəɐ ɗɜɖŰɧŰɖŰŬ 

Å20% ůŮ ŬůɗŮɜŮɑɠ ɛŮ ɄȺ 

Å3% ůŮ ŬůɗŮɜŮɑɠ ɛŮ ȺȸūŪ

ŪɜɖŰɧŰɖŰŬ ůŰɞɜ 1ɞɢɟɧɜɞ 

Å39% ůŮ ŬůɗŮɜŮɑɠ ɛŮ Ŭɟɢɘəɐ ɄȺ 

Å21% ůŮ ŬůɗŮɜŮɑɠ ɛŮ ȺȸūŪ

ȼ ŬɜŰɘˊɖəŰɘəɐ Ŭɔɤɔɐ ɛŮɘɩɜŮɘ Űɖɜ ŮˊɑˊŰɤůɖ Űɖɠ 

ɡˊɞŰɟɞˊɘɎɕɞɡůŬɠ ɜɧůɞɡ Ŭˊɧ 25% ůŮ 3% ůŰɞɡɠ ˊɟɩŰɞɡɠ 6-12 

ɛɐɜŮɠ ɗŮɟŬˊŮɑŬɠ



VTE: some numbers

Incidence 1-2 per 1000 population

Around 20,000 cases in Greece every year

Mortality rate ~10%

Risk of developing VTE increases with age

Estimated that 50% of cases are associated with hospitalisation

70%  of cases of Hospital-Associated Thrombosis (HAT) are preventable

>50% of VTE cases are in the Emergency Department 

VTE patients are admitted to hospital to initiate anticoagulation and to monitor for clinical 

deterioration



Phases and aims 

of the anticoagulant treatment in VTE

Acute phase
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Start of active treatment

and secondary prevention

Completion of active treatment

About 3 months

Treatment of the acute episode of 

thrombosis 

Improvement of acute symptoms 

Prevention of thrombus extension 

Reduction of the risk of early PE

Prevention of new episodes of VTE that 

do not arise directly from the acute 

episode of thrombosis

Secondary prevention

Kearon C. J Thromb Haemost 2012; 10: 507ï11.

Time since starting treatment



ɆŰɧɢɞɘ Űɖɠ ŬɜŰɘɗɟɞɛɓɤŰɘəɐɠ ɗŮɟŬˊŮɑŬɠ

AɜŰɘŬɘɛɞˊŮŰŬɚɘŬəɎ 

AɜŰɘˊɖəŰɘəɎ

ŪɟɞɛɓɞɚɡŰɘəɎ

ȷɜŬůŰɞɚɐ Űɖɠ ŮɜŮɟɔɞˊɞɑɖůɖɠ 

Űɤɜ ŬɘɛɞˊŮŰŬɚɑɤɜ əŬɘ ɛŮɑɤůɖ 

Űɖɠ ɔɏɜŮůɖɠ ɗɟɞɛɓɑɜɖɠ 

ȷɜŬůŰɞɚɐ Űɖɠ ˊɐɝɖɠ əŬɘ Űɖɠ 

ɔɏɜŮůɖɠ ɗɟɞɛɓɑɜɖɠ 

ũɟɐɔɞɟɖ ɚɨůɖ Űɞɡ ɗɟɧɛɓɞɡ 



Classification of the anticoagulants

Target Agents antithrombotiques

Multiple UFH, LMWH, danaparoide, VKAé

Specific
Inhibitors of FXa: fondaparinux, rivaroxaban, apixabané

Inhibitors of thrombin: dabigatran, argatroban, bivalirudine

Mechanism of action

Indirect (AT-dependant) UFH, LMWH, fondaparinux, danaparoide

Direct rivaroxaban, apixaban, bivalirudine, dabigatran é

Administration route

oral VKA, rivaroxaban, apixaban, dabigatran

parenteral UFH, LMWH, fondaparinux, danaparoide, bivalirudine

Delay of instauration and disparition of the anticoagulant effect

Rapid
rivaroxaban, apixaban, dabigatran, UFH, LMWH, fondaparinux, 

danaparoide, argatroban, bivalirudine

Delayed VKA
LMWH: Low Molecular Weight Heparin

VKA: Vitamin K Antagonists

UFH: Unfractionated Heparin



1ɖ ˊŮɟɑˊŰɤůɖ: ȹɘŮɟŮɨɜɖůɖ DVT ůŰɖɜ əɨɖůɖ

ũɡɜŬɑəŬ ɖɚɘəɑŬɠ 36 ŮŰɩɜ, ɏɔəɡɞɠ ůŰɖɜ 12ɖ ŮɓŭɞɛɎŭŬ əɨɖůɖɠ, ȸɀȽ 22,  

ɛŮŰɎ Ŭˊɧ űɡůɘəɐ ůɨɚɚɖɣɖ, ˊɟɞůɏɟɢŮŰŬɘ ůŰɞ ɘŬŰɟŮɑɞ ɛŮ ɞɝŮɑŬ Ůɜ Űɤ 

ɓɎɗŮɘ űɚŮɓɞɗɟɧɛɓɤůɖ ȷɅ əɎŰɤ Ɏəɟɞɡ. ȹŮɜ ɡˊɎɟɢŮɘ ɞɘəɞɔŮɜŮɘŬəɧ ɐ 

ŬŰɞɛɘəɧ ɘůŰɞɟɘəɧ DVT.

ɇɘ ɏɚŮɔɢɞ ɗŬ ŭɩůɞɡɛŮ?

1. PCR FV Leiden, FII

2. PCR FV Leiden, FII, MTHFR

3.ɇɞ 2 əŬɘ Ůˊɘˊɚɏɞɜ ɞɛɞəɡůŰŮɑɜɖ ɞɟɞɨ

4.ȳɚŬ ŰŬ ˊŬɟŬˊɎɜɤ əŬɘ ɏɚŮɔɢɞ ɔɘŬ ɅȷȽ-1, GPIa, ACE, ə.Ŭ

5.Mɧɜɞ Űɞ 1ɞ əŬɘ Ůˊɘˊɚɏɞɜ ɏɚŮɔɢɞ ɔɘŬ ŬɜŰɘűɤůűɞɚɘˊɘŭɘəɧ 

ůɨɜŭɟɞɛɞ

6.ȰɚŮɔɢɞ ɛɧɜɞ ɔɘŬ ȷūɆ



1ɖ ˊŮɟɑˊŰɤůɖ: ȹɘŮɟŮɨɜɖůɖ DVT ůŰɖɜ əɨɖůɖ

ũɡɜŬɑəŬ ɖɚɘəɑŬɠ 36 ŮŰɩɜ, ɏɔəɡɞɠ ůŰɖɜ 12ɖ ŮɓŭɞɛɎŭŬ əɨɖůɖɠ, ȸɀȽ 22,  

ɛŮŰɎ Ŭˊɧ űɡůɘəɐ ůɨɚɚɖɣɖ, ˊɟɞůɏɟɢŮŰŬɘ ůŰɞ ɘŬŰɟŮɑɞ ɛŮ ɞɝŮɑŬ Ůɜ Űɤ 

ɓɎɗŮɘ űɚŮɓɞɗɟɧɛɓɤůɖ ȷɅ əɎŰɤ Ɏəɟɞɡ. ȹŮɜ ɡˊɎɟɢŮɘ ɞɘəɞɔŮɜŮɘŬəɧ ɐ 

ŬŰɞɛɘəɧ ɘůŰɞɟɘəɧ DVT.

ɇɘ ɏɚŮɔɢɞ ɗŬ ŭɩůɞɡɛŮ?

1. PCR FV Leiden, FII

2. PCR FV Leiden, FII, MTHFR

3.ɇɞ 2 əŬɘ Ůˊɘˊɚɏɞɜ ɞɛɞəɡůŰŮɑɜɖ ɞɟɞɨ

4.ȳɚŬ ŰŬ ˊŬɟŬˊɎɜɤ əŬɘ ɏɚŮɔɢɞ ɔɘŬ ɅȷȽ-1, GPIa, ACE, ə.Ŭ

5.Mɧɜɞ Űɞ 1ɞ əŬɘ Ůˊɘˊɚɏɞɜ ɏɚŮɔɢɞ ɔɘŬ ŬɜŰɘűɤůűɞɚɘˊɘŭɘəɧ 

ůɨɜŭɟɞɛɞ

6.ȰɚŮɔɢɞ ɛɧɜɞ ɔɘŬ ȷūɆ



2ɖ ˊŮɟɑˊŰɤůɖ: ȹɘŮɟŮɨɜɖůɖ DVT ůŰɖɜ əɨɖůɖ

ũɡɜŬɑəŬ ɖɚɘəɑŬɠ 36 ŮŰɩɜ, ɏɔəɡɞɠ ůŰɖɜ 12ɖ ŮɓŭɞɛɎŭŬ əɨɖůɖɠ, ȸɀȽ 22,  

ɛŮŰɎ Ŭˊɧ űɡůɘəɐ ůɨɚɚɖɣɖ, ˊɟɞůɏɟɢŮŰŬɘ ůŰɞ ɘŬŰɟŮɑɞ ɛŮ Ůɜ Űɤ ɓɎɗŮɘ 

űɚŮɓɞɗɟɧɛɓɤůɖ ȷɅ əɎŰɤ Ɏəɟɞɡ. ɈˊɎɟɢŮɘ ɞɘəɞɔŮɜŮɘŬəɧɘůŰɞɟɘəɧ DVT.

ɇɘ ɏɚŮɔɢɞ ɗŬ ŭɩůɞɡɛŮ?

1. PCR FV Leiden, FII

2. PCR FV Leiden, FII, MTHFR

3.ȳɚŬ ŰŬ ˊŬɟŬˊɎɜɤ, əŬɘ Ůˊɘˊɚɏɞɜ PC, PS, ATIII

4.ȳɚŬ ŰŬ ˊŬɟŬˊɎɜɤ əŬɘ ɏɚŮɔɢɞ ɔɘŬ ɅȷȽ-1, GPIa, ACE, ə.Ŭ

5.ɇɞ 3 əŬɘ Ůˊɘˊɚɏɞɜ ɞɛɞəɡůŰŮɑɜɖ ɞɟɞɨ

6. Mɧɜɞ Űɞ 1ɞ əŬɘ Ůˊɘˊɚɏɞɜ ɏɚŮɔɢɞ ɔɘŬ ŬɜŰɘűɤůűɞɚɘˊɘŭɘəɧ ůɨɜŭɟɞɛɞ

7.ɇɞ 5 əŬɘ Ůˊɘˊɚɏɞɜ ɏɚŮɔɢɞ ɔɘŬ ŬɜŰɘűɤůűɞɚɘˊɘŭɘəɧ ůɨɜŭɟɞɛɞ

8.ȰɚŮɔɢɞ ɛɧɜɞ ɔɘŬ ȷūɆ



2ɖ ˊŮɟɑˊŰɤůɖ: ȹɘŮɟŮɨɜɖůɖ DVT ůŰɖɜ əɨɖůɖ

ũɡɜŬɑəŬ ɖɚɘəɑŬɠ 36 ŮŰɩɜ, ɏɔəɡɞɠ ůŰɖɜ 12ɖ ŮɓŭɞɛɎŭŬ əɨɖůɖɠ, ȸɀȽ 22,  

ɛŮŰɎ Ŭˊɧ űɡůɘəɐ ůɨɚɚɖɣɖ, ˊɟɞůɏɟɢŮŰŬɘ ůŰɞ ɘŬŰɟŮɑɞ ɛŮ Ůɜ Űɤ ɓɎɗŮɘ 

űɚŮɓɞɗɟɧɛɓɤůɖ ȷɅ əɎŰɤ Ɏəɟɞɡ. ɈˊɎɟɢŮɘ ɞɘəɞɔŮɜŮɘŬəɧɘůŰɞɟɘəɧ DVT.

ɇɘ ɏɚŮɔɢɞ ɗŬ ŭɩůɞɡɛŮ?

1. PCR FV Leiden, FII

2. PCR FV Leiden, FII, MTHFR

3.ȳɚŬ ŰŬ ˊŬɟŬˊɎɜɤ, əŬɘ Ůˊɘˊɚɏɞɜ PC, PS, ATIII

4.ȳɚŬ ŰŬ ˊŬɟŬˊɎɜɤ əŬɘ ɏɚŮɔɢɞ ɔɘŬ ɅȷȽ-1, GPIa, ACE, ə.Ŭ

5.ɇɞ 3 əŬɘ Ůˊɘˊɚɏɞɜ ɞɛɞəɡůŰŮɑɜɖ ɞɟɞɨ

6. Mɧɜɞ Űɞ 1ɞ əŬɘ Ůˊɘˊɚɏɞɜ ɏɚŮɔɢɞ ɔɘŬ ŬɜŰɘűɤůűɞɚɘˊɘŭɘəɧ ůɨɜŭɟɞɛɞ

7.ɇɞ 5 əŬɘ Ůˊɘˊɚɏɞɜ ɏɚŮɔɢɞ ɔɘŬ ŬɜŰɘűɤůűɞɚɘˊɘŭɘəɧ ůɨɜŭɟɞɛɞ

8.ȰɚŮɔɢɞ ɛɧɜɞ ɔɘŬ ȷūɆ



3ɖ ˊŮɟɑˊŰɤůɖ: ȰɔəɡɞɠɛŮ ɔɜɤůŰɐ ɗɟɞɛɓɞűɘɚɑŬ, 

ɢɤɟɑɠ ŬŰɞɛɘəɧ ɘůŰɞɟɘəɧ ɗɟɧɛɓɤůɖɠ

ũɡɜŬɑəŬ ɖɚɘəɑŬɠ 36 ŮŰɩɜ, ɏɔəɡɞɠ ůŰɖɜ 6ɖ ŮɓŭɞɛɎŭŬ əɨɖůɖɠ, ȸɀȽ 22,  

ɛŮŰɎ Ŭˊɧ űɡůɘəɐ ůɨɚɚɖɣɖ, ˊɟɞůɏɟɢŮŰŬɘ ůŰɞ ɘŬŰɟŮɑɞ ɛŮ ɔɜɤůŰɐ 

ɗɟɞɛɓɞűɘɚɑŬ ɞɛɧɕɡɔɖ ɛŮŰɎɚɚŬɝɖ FV Leiden ɐ FII

ɄɞɘŬ ɗŬ ŮɑɜŬɘ ɖ ŬɜŰɘɛŮŰɩˊɘůɖ?

1. ŪɟɞɛɓɞˊɟɞűɨɚŬɝɖ ůŰɖ ŭɘɎɟəŮɘŬ Űɖɠ əɨɖůɖɠ əŬɘ ůŰɖ ɚɞɢŮɑŬ

2. ŪɟɞɛɓɞˊɟɞűɨɚŬɝɖ ɛɧɜɞ ůŰɖɜ ɚɞɢŮɑŬ

3. ȷɜɎɚɞɔŬ əŬɘ ɛŮ Űɞɡɠ ɡˊɧɚɞɘˊɞɡɠ ˊŬɟɎɔɞɜŰŮɠ əɘɜŭɨɜɞɡ-

ůŰŬŭɘɞˊɞɑɖůɖ ɗɟɞɛɓɤŰɘəɞɨ əɘɜŭɨɜɞɡ



3ɖ ˊŮɟɑˊŰɤůɖ: ȰɔəɡɞɠɛŮ ɔɜɤůŰɐ ɗɟɞɛɓɞűɘɚɑŬ, 

ɢɤɟɑɠ ŬŰɞɛɘəɧ ɘůŰɞɟɘəɧ ɗɟɧɛɓɤůɖɠ

ũɡɜŬɑəŬ ɖɚɘəɑŬɠ 36 ŮŰɩɜ, ɏɔəɡɞɠ ůŰɖɜ 6ɖ ŮɓŭɞɛɎŭŬ əɨɖůɖɠ, ȸɀȽ 22,  ɛŮŰɎ 

Ŭˊɧ űɡůɘəɐ ůɨɚɚɖɣɖ, ˊɟɞůɏɟɢŮŰŬɘ ůŰɞ ɘŬŰɟŮɑɞ ɛŮ ɔɜɤůŰɐ ɗɟɞɛɓɞűɘɚɑŬ 

ɞɛɧɕɡɔɖ ɛŮŰɎɚɚŬɝɖ FV Leiden ɐ FII

ɄɞɘŬ ɗŬ ŮɑɜŬɘ ɖ ŬɜŰɘɛŮŰɩˊɘůɖ?

1.ȷCCP 2012:ŮɎɜ ŭŮɜ ɡˊɎɟɢŮɘ ɞɘəɞɔŮɜŮɘŬəɧ ɘůŰɞɟɘəɧ DVT ɛɧɜɞ əɚɘɜɘəɐ 

ˊŬɟŬəɞɚɞɨɗɖůɖ ůŰɖ ŭɘɎɟəŮɘŬ ŰɖɠəɨɖůɖɠəŬɘ ɗɟɞɛɓɞˊɟɞűɨɚŬɝɖ ůŮ 

ɞɘəɞɔŮɜŮɘŬəɧ ɘůŰɞɟɘəɧ ůŰɖ ɚɞɢŮɑŬ ɎůɢŮŰŬ ɛŮ Űɞ ɞɘəɞɔŮɜŮɘŬəɧ ɘůŰɞɟɘəɧ

2. ACOG:ɖˊŬɟɑɜɖ (əɚŬůɘəɐ ɐ ɛɘəɟɞɨ ɀȸ) ůŰɖɜ əɨɖůɖ əŬɘ ůŰɖ ɚɞɢŮɑŬ

3. RCOG:ůŰŬŭɘɞˊɞɑɖůɖ əɘɜŭɨɜɞɡ əŬɘ ɔɜɩɛɖ Ůɘŭɘəɞɨ ɛŮ ɢɞɟɐɔɖůɖ ɖˊŬɟɑɜɖɠ 

ɛɘəɟɞɨ ɀȸ

4. SOGC:ɖˊŬɟɑɜɖ ɛɘəɟɞɨ ɀȸ (IIa FV Leiden, IIb FII)

5. ASH 2018:ɆŰɖɜ əɨɖůɖ: FV Leiden-ɎůɢŮŰŬ ɛŮ Űɞ ɞɘəɞɔŮɜŮɘŬəɧ ɘůŰɞɟɘəɧ 

ɗɟɞɛɓɞˊɟɞűɨɚŬɝɖ. FII Ŭɜ ŭŮɜ ɡˊɎɟɢŮɘ ɞɘəɞɔŮɜŮɘŬəɧ ɘůŰɞɟɘəɧ ůɨůŰŬůɖ ɔɘŬ 

ɛɖ ɢɞɟɐɔɖůɖ ɗɟɞɛɓɞˊɟɞűɨɚŬɝɖɠ. ȺɎɜ ɡˊŬɟɢŮɘ-əŬɛɘɎ ůɨůŰŬůɖ. ɆŰɖɜ 

ɚɞɢŮɑŬŰɧůɞ ůŮ FV Leiden ɧůɞ əŬɘ ůŮ FII ɗɟɞɛɓɞˊɟɞűɨɚŬɝɖ



4ɖ́ ŮɟɑˊŰɤůɖ:ȹɘŮɟŮɨɜɖůɖ ɔɡɜŬɑəŬɠ ɛŮ əŬɗȭŮɝɘɜ Ŭˊɞɓɞɚɏɠ

ũɡɜŬɑəŬ ɖɚɘəɑŬɠ 36 ŮŰɩɜ ˊɟɞůɏɟɢŮŰŬɘ ůŰɞ ɘŬŰɟŮɑɞ ɛŮ ɘůŰɞɟɘəɧ 3 

əŬɗȭŮɝɘɜ ŮəŰɟɩůŮɤɜ-Ŭˊɞɓɞɚɩɜ 1ɞɡ Űɟɘɛɐɜɞɡ (<10ɖɠ ŮɓŭɞɛɎŭŬɠ).

ȹŮɜ ɡˊɎɟɢŮɘ ɞɘəɞɔŮɜŮɘŬəɧ ɐ ŬŰɞɛɘəɧ ɘůŰɞɟɘəɧ DVT.

ɇɘ ɏɚŮɔɢɞ ɗŬ ŭɩůɞɡɛŮ?

1. PCR FV Leiden, FII

2. PCR FV Leiden, FII, MTHFR

3.ɇɞ 2 əŬɘ Ůˊɘˊɚɏɞɜ ɞɛɞəɡůŰŮɑɜɖ ɞɟɞɨ 

4.ȳɚŬ ŰŬ ˊŬɟŬˊɎɜɤ əŬɘ ɏɚŮɔɢɞ ɔɘŬ ɅȷȽ-1, GPIa, ACE, ə.Ŭ

5.Mɧɜɞ Űɞ 1ɞ əŬɘ Ůˊɘˊɚɏɞɜ ɏɚŮɔɢɞ ɔɘŬ ŬɜŰɘűɤůűɞɚɘˊɘŭɘəɧ 

ůɨɜŭɟɞɛɞ

6.ɇɞ 5 əŬɘ Ůˊɘˊɚɏɞɜ ɏɚŮɔɢɞ ɔɘŬ ŬɜŰɘűɤůűɞɚɘˊɘŭɘəɧ ůɨɜŭɟɞɛɞ

7.ȰɚŮɔɢɞ ɛɧɜɞ ɔɘŬ ȷūɆ



4ɖ́ ŮɟɑˊŰɤůɖ:ȹɘŮɟŮɨɜɖůɖ ɔɡɜŬɑəŬɠ ɛŮ əŬɗȭŮɝɘɜ Ŭˊɞɓɞɚɏɠ

ũɡɜŬɑəŬ ɖɚɘəɑŬɠ 36 ŮŰɩɜ ˊɟɞůɏɟɢŮŰŬɘ ůŰɞ ɘŬŰɟŮɑɞ ɛŮ ɘůŰɞɟɘəɧ 3 

əŬɗȭŮɝɘɜ ŮəŰɟɩůŮɤɜ-Ŭˊɞɓɞɚɩɜ 1ɞɡ Űɟɘɛɐɜɞɡ (<10ɖɠ ŮɓŭɞɛɎŭŬɠ).

ȹŮɜ ɡˊɎɟɢŮɘ ɞɘəɞɔŮɜŮɘŬəɧ ɐ ŬŰɞɛɘəɧ ɘůŰɞɟɘəɧ DVT.

ɇɘ ɏɚŮɔɢɞ ɗŬ ŭɩůɞɡɛŮ?

1. PCR FV Leiden, FII

2. PCR FV Leiden, FII, MTHFR

3.ɇɞ 2 əŬɘ Ůˊɘˊɚɏɞɜ ɞɛɞəɡůŰŮɑɜɖ ɞɟɞɨ 

4.ȳɚŬ ŰŬ ˊŬɟŬˊɎɜɤ əŬɘ ɏɚŮɔɢɞ ɔɘŬ ɅȷȽ-1, GPIa, ACE, ə.Ŭ

5.Mɧɜɞ Űɞ 1ɞ əŬɘ Ůˊɘˊɚɏɞɜ ɏɚŮɔɢɞ ɔɘŬ ŬɜŰɘűɤůűɞɚɘˊɘŭɘəɧ 

ůɨɜŭɟɞɛɞ

6.ɇɞ 5 əŬɘ Ůˊɘˊɚɏɞɜ ɏɚŮɔɢɞ ɔɘŬ ŬɜŰɘűɤůűɞɚɘˊɘŭɘəɧ ůɨɜŭɟɞɛɞ

7.ȰɚŮɔɢɞ ɛɧɜɞ ɔɘŬ ȷūɆ



Heparin Indued Thrombocytopenia

How to manage

19



The necessary elements to HIT

1. A source of negatively charged sulfated groups : 

Heparin

2. A positively charged plasma protein : PF4 or IL-8é

3. An IgG antibody with the Fc fragment

4. A receptor to trigger platelet activation : FcɔRII



HNF

HBPM

depolymerisation

Ultra HBPM

Depolymerisation

1. chimique

2. enzymatique

3. physique



Mechanism of action of UFH and 
LMWHs

AT IIa

AT Xa

Below Critical Length Material

MW<5400 Da 

(<18 monosaccharides) 

Above Critical Length Material

>5400 Da 

(>18 monosaccharides)

Similar mechanism for the inhibition of 

FIXa
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Leroux et al, J Thromb Haemost 2012

Conformational Modification : neo-antigens

Structure/Activity Relationship :

Oligosaccharides > Decasaccharides

with > 11 sulfate residus

Ý Platelet Activation by HIT Ab



HIT- a host defence mechanism

ÅHIT antibodies can recognize PF4-coated bacteria and 

cause leukocyte phagocytosis  

ÅIncreased levels of surface platelet FcɔRIIA expression 

have been found during the acute phase of patients 

with HIT. These decrease approximately 1ï3 months 

later, and have been associated with disease severity 

ÅHIT antibodies can induce proteolysis of FcɔRIIA. 

ïA potentially new biomarker for HIT, as proteolysis was observed 

only in samples from HIT patients, and not in those from control 

patients 

Nazi et al J Thromb Haemost 2013; 11: 1146ï

53. 



IgG

Heparin

PF4 1. PF4-Heparin 

complexes formation

2.  Immune complexes 

formation

Procoagulant

Microparticles

Thrombosis

Tissue Factor releaseThrombosis

GAG

Vascular wall

5. Endothelial 

activation
6.  Leukocytes activation

Activated 
Platelet

4.  PF4 release

Platelet

CD32

3. Platelet 

activation



Heparin

Induced 

Thrombin generation

HIT meansé

Heparin

Induced 

Thrombocytopenia

Heparin

Induced

Thrombosis



Warkentin, Thromb Haemost, 1999 

0-10%
Seroconversion (antibodies)

30-50%
Thrombocytopenia

30-80% Isolated thrombosis

HIT frequency ICEBERG MODELE

Multithromboses  
cellular activation, DIC0.01-0.1%



Contextualized incidence of HIT

1% 2%

20%

50%

ELISA +

PA +

Cardiac-UFH

3% 5%

10%

15%

Orthopedic-UFH

1%

3%

8%

0.5%

Orthopedic-LMWH

0.5%

3%
8%

0.25%

Medical patients - LMWH

From Lee and Warkentin 2001

Thrombocytopenia

Thrombosis

Heparin dependent platelet activation

Seroconversion



ÅShould we be aware of HIT?

14/10/17

PLT: 278 G/L

Hb: 14 g/dL

WBC: 10000/ɛL

PT= 100%

aPTTr=1,12

15/10/17

Plavix 75 mg

Aspirin 160 mg

Plavix 75 mg

Aspirin 160 mg

Arixtra 2.5 mg

Plavix 75 mg

Aspirin 160 mg

26/10/1720/10/17

PLT: 300 G/L

Hb: 14 g/dL

WBC: 8000/ɛL

Yes: because of exposure to UFH

No : because the exposure was only ñ2 dosesò and then the 

patient had fondaparinux and he was on anti platelet 

treatment



CONTEXT-DEPENDENT PLATELET COUNT 

MONITORING

Linkins & Crowther, Chest 2012

1/1 167 and 0/2 777 pregnancies

Stratified to clinical situation and risk of HIT>0.1%



ÅShould we be aware of HIT?

14/10/17

PLT: 278 G/L

Hb: 14 g/dL

WBC: 15000/ɛL

15/10/17

Plavix 75 mg

Aspirin 160 mg

Plavix 75 mg

Aspirin 160 mg

Arixtra 2.5 mg

Plavix 75 mg

Aspirin 160 mg

26/10/1720/10/17

PLT: 300 G/L

Hb: 14 g/dL

WBC: 8000/ɛL

Yes: because of exposure to UFH

No : because the exposure was only 2 doses and then the 

patient had fondaparinux and he was on anti platelet 

treatment

ÅWhich is the risk of HIT?

1% of patients exposed UFH (any dose, for any indication, any administration route)



anti-GPIIbIIIa

14/10/17

PLT: 278 G/L

Hb: 14 g/dL

WBC: 15000/ɛL

15/10/17

Plavix 75 mg

Aspirin 160 mg

Plavix 75 mg

Aspirin 160 mg

Arixtra 2.5 mg

Plavix 75 mg

Aspirin 160 mg

26/10/1720/10/17

PLT: 300 G/L

Hb: 13 g/dL

WBC: 1200/ɛL

26/10/17

3h post-PCI=stent 

thrombosis

Plt= 250 G/L
after 15 min

new thrombosis of 

the stent and 

coronary arteries

cardiac arrest

resuscitation

Differential diagnosis

1. Resistance to antiplatelet treatment

2. DIC

3. Technical issues

4. HIT

5. é

anti-GPIIbIIIa



Probability Laboratory assessment for the 
diagnosis

Comments

Resistance to anti 
platelet treatment

low Inhibition of platelet 
aggregation (Whole blood 
platelet aggregation) 
όaǳƭǘƛǇƭŀǘŜϯύ

thrombosis on anti-
GPIIb-IIIa

DIC low PT, aPTT, Fg, Platelets, D-
5ƛƳŜǊǎΧ t/Σ !¢Χ

no relevant 
comorbidities

Technical issues low imaging control experienced 
cardiosurgery center

HIT perform 
4TScore

1. Rapid ELISA for anti-
PF4/heparin antibodies

2. Rapid functional tests



Critical Actions

ω Җо ǇƻƛƴǘǎΥ ƭƻǿ ǇǊƻōŀōƛƭƛǘȅ ŦƻǊ IL¢ όҖр҈ ƛƴ 

original study, <1% in meta-analysis).

ω 4-5 points: intermediate probability (~14% 

probability of HIT).

ω 6-8 points: high probability (~64% probability of 

HIT).

https://www.mdcalc.com/4ts-score-heparin-induced-thrombocytopenia

4TScore = 2



ELISA 

HPIA (Stago)

GTI-PF4 (GTI)

Zymutest (Hyphen)

HemosILÈ HIT (IL)

Negative Predictive Value = +++

Sensitivity : 75 - ~100% 

Specificity : 50 - 90%

Anti-PF4/heparin 

Ig from patient 

sample TMB
TMB

Colour development at 450 nm

PF4/heparin 

complex

Incubation: 1 hour

Incubation: 1 hour

Labeled 

Anti-human 

Ig Antibody

Microplat

e

1

2

3

4

ELISA IMMUNOASSAYS 



Serotonin Release Assay       

Platelet Aggregation Test

PRP

HIPA

Negative Predictive Value = +++

No gold standard +++

Platelet

Microparticles 
Sensitivity: 80 - 100% 

Specificity: 65 - 95%

FONCTIONAL ASSAYS



Heparin-Induced whole blood platelet aggregation 

assessed by Multiple Electrode Aggregometry: HIMEA

Elalamy et al, J Thromb Haemost 2009

No platelet adjustment

Citrated Whole Blood (healthy donors and çHIT good respondersè) 

340 Õl donorôs citrated whole blood

+

200 Õl citrated PPP of HIT suspected 

patient

+

40 Õl UFH (1 IU/ml)

15 min

recording

1 min

incubating



Elalamy et al, J Thromb Haemost 2009

ÅA. HIMEA positive result with a typical sigmoid curve.

ÅB. Negative HIMEA result. Aggregation curve is not

typical for HIT.

ÅC. Negative HIMEA result. Total absence of

aggregation.

ÅD. Profile with Citrated tubes #Hirudin tubes

Time (min)

A. B. C. 

Time (min)Time (min)

0

100



Warkentin,  Blood 2011

CORRELATION IgG ELISA 

AND PLATELET ACTIVATION



Confirm the real çrelativeè thrombocytopenia

No Gold Standard criteria => retrospective analysis

HIT : DIFFICULT DIAGNOSIS

Clinical Biological

® ®

Scoring system Functional 
assays

ELISA assays

HIT LIKELIHOOD Elalamy et al, Ann Med, 2000



26/10/17

3h post-PCI

4T score = 2 

(low probability of HIT)

anti-GPIIbIIIa

after 15 min

new thrombosis of 

the stent and 

coronary arteries

cardiac arrest

resuscitation

Post - op

Plt= 132 G/L

WBC= 26000/ɛL

Hb= 9 g/dL 

Which is the probability of HIT?

1. low

2. intermediate

3. high

Rapid ELISA HIT= neg



Platelet kinetics after major 
surgery 

42
Warkentin TE Arch Intern Med 2003;163:2518-2524

Relative Thrombocytopenia : 

Ź 50% versus post-operative peak



26/10/17

3h post-PCI

anti-GPIIbIIIa

after 15 min

new thrombosis of 

the stent and 

coronary arteries

cardiac arrest

resuscitation

36h Post - op

Plt= 132 G/L

WBC= 26000/ɛL

Hb= 9 g/dL 

Which is the probability of HIT?

4TScore non applicable

Lovenox 4000 IU/d s.c.
48h Post - op

Plt= 107 G/L

WBC= 30000/ɛL

Hb= 10.7 g/dL

Fg = 5 g/dL

FV = 80%

FII = 70% 

Differential diagnosis of thrombocytopenia

1. Sepsis

2. DIC

3. HIT

4. Drug- induced thrombocytopenia (anti-GPIIbIIIa)

5. ñNormalò peri-operative decrease of platelets

4T score = 2 

(low probability of HIT)

Rapid ELISA HIT= neg



Platelet kinetics after major 
surgery 

44
Warkentin TE Arch Intern Med 2003;163:2518-2524

Relative Thrombocytopenia : 

Ź 50% versus post-operative peak



Platelet count nadir in HIT and 

in Drug-Induced ThrombocytoPenia
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Warkentin et al 1998



Critical Actions

ω Җо ǇƻƛƴǘǎΥ ƭƻǿ ǇǊƻōŀōƛƭƛǘȅ ŦƻǊ IL¢ όҖр҈ ƛƴ 

original study, <1% in meta-analysis).

ω 4-5 points: intermediate probability (~14% 

probability of HIT).

ω 6-8 points: high probability (~64% probability of 

HIT).

https://www.mdcalc.com/4ts-score-heparin-induced-thrombocytopenia

4TScore = 7

30/10/17



26/10/17

3h post-PCI

4T score = 5 

(intermediate 

probability ~14% 

probability of HIT)anti-GPIIbIIIa

after 15 min

new thrombosis of 

the stent and 

coronary arteries

cardiac arrest

resuscitation

28/10 (2D Post - op)

Plt= 132 G/L

WBC= 26000/ɛL

Hb= 9 g/dL 

Which is the probability of HIT?

non applicable?

Lovenox 4000 IU/d s.c.
29/10 (3D Post - op)

Plt= 107 G/L

WBC= 30000/ɛL

Hb= 10.7 g/dL

Fg = 5 g/dL

FV = 80%

FII = 70% 

Differential diagnosis of thrombocytopenia

1. Sepsis

2. DIC

3. HIT

4. Drug- induced thrombocytopenia (anti-GPIIbIIIa)

5. ñNormalò peri-operative decrease of platelets



29/10 (2D Post - op)

Plt= 107 G/L

WBC= 30000/ɛL

Hb= 10.7 g/dL

Fg = 5 g/dL

FV = 80%

FII = 70% 

Differential diagnosis of thrombocytopenia

1. Sepsis

2. DIC

3. HIT

4. Drug- induced thrombocytopenia (anti-GPIIbIIIa)

5. ñNormalò peri-operative decrease of platelets

30/10 (3D Post - op)

Plt= 61 G/L

WBC= 28000/ɛL

Hb= 10.4 g/dL

Fg = 4 g/dL

FV = 75%

FII = 78% 

28/10 (2D Post - op)

Plt= 132 G/L

WBC= 26000/ɛL

Hb= 9 g/dL 

Which is the probability of HIT?

non applicable?

Lovenox 4000 IU/d s.c.



Critical Actions

ω Җо ǇƻƛƴǘǎΥ ƭƻǿ ǇǊƻōŀōƛƭƛǘȅ ŦƻǊ IL¢ όҖр҈ ƛƴ 

original study, <1% in meta-analysis).

ω 4-5 points: intermediate probability (~14% 

probability of HIT).

ω 6-8 points: high probability (~64% probability of 

HIT).

https://www.mdcalc.com/4ts-score-heparin-induced-thrombocytopenia

4TScore = 8

30/10/17



29/10 (2D Post - op)

Plt= 107 G/L

WBC= 30000/ɛL

Hb= 10.7 g/dL

Fg = 5 g/dL

FV = 80%

FII = 70% 

Differential diagnosis of thrombocytopenia

1. Sepsis

2. DIC

3. HIT

4. Drug- induced thrombocytopenia (anti-GPIIbIIIa)

5. ñNormalò peri-operative decrease of platelets

30/10 (3D Post - op)

Plt= 61 G/L

WBC= 28000/ɛL

Hb= 10.4 g/dL

Fg = 4 g/dL

FV = 75%

FII = 78% 

28/10 (2D Post - op)

Plt= 132 G/L

WBC= 26000/ɛL

Hb= 9 g/dL 

Which is the probability of HIT?

non applicable?

Lovenox 4000 IU/d s.c.

31/10 (D4 Post - op)

Plt= 42 G/L

WBC= 23000/ɛL

Hb= 8.8 g/dL

2/11 (6D Post - op)

Plt= 40 G/L

WBC= 23000/ɛL

Hb= 8.8 g/dL

Lovenox

stop change to 

Arixtra 7.5

Ischemic Stroke

ELISA HIT= positive



Platelet kinetics after major surgery 

51
Warkentin TE Arch Intern Med 2003;163:2518-2524

Relative Thrombocytopenia : 

Ź 50% versus post-operative peak

Arixtra



Warkentin et al, Blood 2016



Management of HIT

Heparin-induced thrombocytopenia

Check renal and hepatic functions
Assess the need for invasive interventions in the future

Is the patient critically ill?*

-Significant liver dysfunction
-Percutaneous coronary

intervention
-Cardiac surgery

Bivalirudi
n

Stable patient
-Normal renal/hepatic function
-Outpatient therapy considered

Fondaparinux (off-label use) or enrollment in trial
of oral anticoagulants or other agents

-Significant renal dysfunction
-Critically ill patients
-Anticipated invasive 

interventions

Argatroban

*Start argatroban or bivalirudin at a lower dose in critically ill patients 

with hepatic or renal dysfunction, or those at a higher risk of bleeding

Danaparoi
d



DOACS AND HIT?

ÅLimitations exist with currently 

approved heparin alternatives

ÅDOACs are logically considered as potential alternatives 

: 

HIT prevention and HIT treatment 

ÅCase reports => positive results in HIT patients 

clinical outcomes/tolerability 

ÅCurrent data not yet sufficient to recommend their 

clinical use

Further robust studies needed for definitive 

Skelley et al, J Thromb Thrombolysis  2016

WAIT OR BET?...



4óS STRATEGY

SUSPICION

SUSPENSION

Elalamy et al, Thromb Res 2009

SUBSTITUTION

SURVEY

CONFIRMATION



Alternative anticoagulant treatments

In pts with high HIT suspicion (or confirmation), with or 

without thrombosis, we recommend non-heparin 

anticoagulant administration, 

Danaparoµd (Level1C),

Argatroban (Level 1C) if Renal Impairment or PCI 

(2C)

Bivalirudine (Niveau 2C) if Urgent Cardiac Surgery 

(2C)

or PCI (2B)

Fondaparinux (Level 2C) if Previous HIT 

and normal renal function
Linkins & Crowther, Chest 2012



Emerging therapy options for HIT 

Chaudhary et al Cardiovascular & Hematological Agents in Medicinal Chemistry, 2014, 12, 50-58



Ⱦɚɘɜɘəɐ ɄŮɟɑˊŰɤůɖ 

ȺəˊŬɘŭŮɡŰɘəɞɑ ůŰɧɢɞɘ
ȺəŰɑɛɖůɖ əɘɜŭɨɜɞɡ ūŪɁ ůŮ ŬůɗŮɜɐ ɛŮ ɞɝŮɑŬ 

ˊŬɗɞɚɞɔɘəɐ ɜɧůɞ əŬŰŬ Űɖɜ ɜɞůɖɚŮɑŬ

ȺəŰɑɛɖůɖ əɘɜŭɨɜɞɡ ūŪɁ ůŮ ŬůɗŮɜɐ ɛŮ ɞɝŮɑŬ 

ˊŬɗɞɚɞɔɘəɐ ɜɧůɞ ɏŰɎ Űɖɜ ɏɝɞŭɞ Ŭˊɧ Űɞɜ ɜɞůɞəɞɛŮɑɞ

ȷɝɘɞɚɧɔɖůɖ Űɖɠ əɚɘɜɘəɐɠ ˊɘɗŬɜɧŰɖŰŬɠ ūŪɁ əŬɘ 

ŰŮəɛɖɟɑɤůɐ Űɖɠ 

ȷɜŰɘˊɖəŰɘəɐ ɗŮɟŬˊŮɑŬ Ůəɚɞɔɐɠ 

əŬŰɎ Űɖɜ əɚɘɜɘəɐ ɡˊɞɣɑŬ

əŬŰɎ Űɖɜ ɞɝŮɑŬ űɎůɖ

əŬŰɎ Űɖɜ ŭŮɡŰŮɟɞɔŮɜɐ ˊɟɧɚɖɣɖ



Ƀ ə ɉɟ ȾŬ 72 ŮŰɩɜ ɏɢŮɘ ŭŮɝɘŬ ˊɎɟŮůɖ ɛŮŰɎ Ŭˊɧ 

ɘůɢŬɘɛɘəɧ ȷɔəŮɘŬəɧ ȺɔəŮűŬɚɘəɧ ȺˊŮɘůɧŭɘɞ ˊɟɞ ŭɘŮŰɑŬɠ 

ůŮ ɏŭŬűɞɠ ŬɗɖɟɤɛŬŰɘəɐɠ ɜɧůɞɡ Űɤɜ əŬɟɤŰɑŭɤɜ

ȾŬɟŭɘŬɔɔŮɘŬəɞɑ ˊŬɟɎɔɞɜŰŮɠ əɘɜŭɨɜɞɡ: 

ɡˊɏɟŰŬůɖ

ɡˊŮɟɢɞɚɘůŰŮɟɜŬɘɛɑŬ

ɘɜůɞɡɚɘɜɞŮɝŬɟŰɩɛŮɜɞɠ ůŬəɢŬɟɩŭɖɠ ŭɘŬɓɐŰɖ Űɨˊɞɡ ȽȽ

ȹŮɑəŰɖɠ ȸɎɟɞɡɠ ůɩɛŬŰɞɠ : 33

ɀŮŰɎ Űɖɜ Ůəŭɐɚɤůɖ Űɞɡ ȷȺȺ əŬɘ Űɖɜ ŭɘɎɔɜɤůɖ Űɖɠ 

əŬɟɤŰɘŭɘəɐɠ ɜɧůɞɡ ɏɔŮɘɜŮ ŮɜŭŬɟŰɖɟɘɞəŰɞɛɐ əŬɘ ɞ 

ŬůɗŮɜɐɠ ɓɟɑůəŮŰŬɘ ůŮ ɗŮɟŬˊŮɑŬ ɛŮ Ŭůˊɘɟɑɜɖ 100 mg Űɖɜ 

ɖɛɏɟŬ

ȺɘɜŬɘ ˊŮɟɘˊŬŰɖŰɘəɧɠ əŬɘ ŬɡŰɞŮɝɡˊɖɟŮŰɞɨɛŮɜɞɠ



ɁɞůɖɚŮɨŮŰŬɘ ůŰɖɜ ˊŬɗɞɚɞɔɘəɐ əɚɘɜɘəɐ Űɞɡ ɄŮɟɘű ɁɞůəɞɛŮɑɞɡ 

ɞɝŮɑŬ ŮɛˊɨɟŮŰɖ əŬŰɎůŰŬůɖ Ŭˊɧ Űɟɘɖɛɏɟɞɡ,

əɚɘɜɘəɎ ůɖɛŮɑŬ ŬűɡŭɎŰɤůɖɠ əŬɘ ůɡɔɢɖŰɘəɐɠ əŬŰɎůŰŬůɖɠ 

Ƀ ŬˊŮɘəɞɜɘůŰɘəɧɠ ɏɚŮɔɢɞɠ ɞŭɖɔŮɑ ůŰɖɜ ŭɘɎɔɜɤůɖ ɞɝŮɑŬɠ 

ˊɜŮɡɛɞɜɑŬɠ Űɞɡ ŭŮɝɘɞɨ əɎŰɤ ɚɞɓɞɨ

ɇɑɗŮŰŬɘ ɖ ŮɜŭŮɘəɜɡɧɛŮɜɖ ŬɜŰɘɓɘɤŰɘəɐ Ŭɔɤɔɐ Ůɡɟɏɤɠ 

űɎůɛŬŰɞɠ ŮɜŭɞűɚŮɓɑɤɠ

ȷŰɞɛɘəɧ ɘůŰɞɟɘəɧ: ůŮ ɖɚɘəɑŬ 55 ŮŰɩɜ ɢŮɘɟɞɡɟɔɘəɐ ŮˊɏɛɓŬůɖ 

ŬˊɞəŬŰɎůŰŬůɖɠ ɞɛűŬɚɞəɐɚɖɠ



ȺɟɔŬůŰɖɟɘŬəɧɠ ɏɚŮɔɢɞɠ

ũŮɜɘəɐ ŬɑɛŬŰɞɠ: 

WBC 13000/ɛL; Hb: 13 g/dL; Plt: 350000/ɛL

ȷɘɛɧůŰŬůɖ

PT: 12/13; aPTTratio: 1.2 (<1.22); Fibrinogen: 6 gr/dL

ȾɎɗŬɟůɖ ȾɟŮŬŰɘɜɑɜɖɠ: 40 ml/min



Ⱥɤɠ Űɖɜ 5ɖ ɖɛɏɟŬ ɜɞůɖɚŮɑŬɠ ɞ ŬůɗŮɜɐɠ ˊŬɟɞɡůɘɎɕŮɘ 

ˊɟɞɞŭŮɡŰɘəɐ əɚɘɜɘəɐ əŬɘ ŮɟɔŬůŰɖɟɘŬəɐ ɓŮɚŰɑɤůɖ

ɇɖɜ 5ɖ ɖɛɏɟŬ Űɖɠ ɜɞůɖɚŮɑŬɠ ɞ ŬůɗŮɜɐɠ ŮɑɜŬɘ ŬˊɨɟŮŰɞɠ, ɖ 

ůɡɔɢɡŰɘəɐ əŬŰɎůŰŬůɖ ɡˊɞɢɩɟɖůŮ, ɖ ŬɟŰɖɟɘŬəɐ ˊɑŮůɖ əŬɘ ɞ 

ůŬəɢŬɟɩŭɖɠ ŭɘŬɓɐŰɖɠ ŮɑɜŬɘ ɘəŬɜɞˊɞɘɖŰɘəɎ ɟɡɗɛɘůɛɏɜŬ ɖ 

əɎɗŬɟůɖ əɟŮŬŰɘɜɑɜɖɠ ůŰŬɗŮɟɐ (40 ml/min) əŬɘ ɞ 

ŬəŰɘɜɞɚɞɔɘəɧɠ ɏɚŮɔɢɞɠ ŭŮɑɢɜŮɘ ůɖɛŬɜŰɘəɐ ɡˊɞɢɩɟɖůɖ Űɖɠ 

ˊɜŮɡɛɞɜɘəɐɠ ŭɘɐɗɖůɖɠ

ȷˊɞűŬůɑɕŮŰŬɘ ɛŮ Űɖɜ ůɨɛűɤɜɖ ɔɜɩɛɖ Űɞɡ ŬůɗŮɜɞɨɠ əŬɘ Űɖɠ 

ůɡɕɨɔɞɡ Űɞɡ ɖ ɏɝɞŭɞɠ Űɞɡ ŬůɗŮɜɞɨɠ Ŭˊɧ Űɞ ɜɞůɞəɞɛŮɑɞ ɛŮ 

ɞŭɖɔŮɑŬ ůɡɜɏɢɘůɖɠ Űɖɠ ŬɜŰɘɓɘɤŰɘəɐɠ Ŭɔɤɔɐɠ ɛŮ ɗŮɟŬˊŮɑŬ 

Ŭˊɧ Űɞ ůŰɧɛŬ ɔɘŬ 5 ɖɛɏɟŮɠ



ɇɖɜ 8ɖ ɖɛɏɟŬ ɛŮŰɎ Űɖɜ ɏɝɞŭɞ Ŭˊɧ Űɞ ɜɞůɞəɞɛŮɑɞ ɞ ŬůɗŮɜɐɠ 

ˊŬɟɞɡůɘɎɕŮɘ ˊɧɜɞ əŬɘ ɞɑŭɖɛŬ ůŰɞ ŭŮɝɘɧ əɎŰɤ Ɏəɟɞ, 

ŭɨůˊɜɞɘŬ, ɓɐɢŬ, ŮɚŬűɟɎ ˊɡɟŮŰɘəɐ əɑɜɖůɖ əŬɘ Ůűɑŭɟɤůɖ

ȼ ůɨɕɡɔɧɠ Űɞɡ əŬɚŮɑ Űɞɜ ɞɘəɞɔŮɜŮɘŬəɧ ɔɘŬŰɟɧ

ȼ əɚɘɜɘəɐ ŮɝɏŰŬůɖ ŭŮɑɢɜŮɘ 

1.ɞɑŭɖɛŬ əŬɘ ŮɡɗɟɧŰɖŰŬ ůŰɞɜ ŭŮɝɘɧ ɛɖɟɧ

2.ŮɚɎŰŰɤůɖ ŬɜŬˊɜŮɡůŰɘəɞɨ űɡůɐɛŬŰɞɠ ůŰɖɜ ɓɎůɖ Űɞɡ 

ŭŮɝɘɞɨ ˊɜŮɡɛɞɜŬ əŬɘ ɐɢɞ Űɟɘɔɛɞɨ

3.ůűɑɝŮɘɠ : 95/min əŬɘ ůűɘɔɛɧɠ ɟɡɗɛɘəɧɠ, ȷɄ: 160/90 mmHg 



Time course of VTE risk in 

hospitalized acutely ill patients
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in the way to the perfect storm



Virchowõs Triad (1856)

Blood stasis 

Vascular lesion

Alteration of blood constituents

(hypercoagulable state)



Asymptomatic VTE without thromboprophylaxis

1. Samama MM, et al. N Engl J Med 1999; 341:793ï800; 

2. Geerts WH, et al. Chest 2001; 119:132Sï175S; 

3. Collins R, et al. Br Med J 1996; 313:652ï659; 

4. Counsell et al. The Cochrane Library 1999:Issue; 

5. Cook DJ & Crowther MA. Crit Care Med. 2010; 38:S76ï82.

Personal communication.

AMI = acute myocardial infarction; 

ICU = intensive care unit; 

VTE = venous thromboembolism.

0        15 25 50

Internal Medicine1

General surgery2,3

Orthopaedic surgery2

AMI2

Stroke4

Oncology2

ICU5

Asymptomatic VTE without prophylaxis (%)



ɁɞůɖɚŮɨŮŰŬɘ ůŰɖɜ ˊŬɗɞɚɞɔɘəɐ əɚɘɜɘəɐ Űɞɡ ɄŮɟɘű ɁɞůəɞɛŮɑɞɡ 

ɞɝŮɑŬ ŮɛˊɨɟŮŰɖ əŬŰɎůŰŬůɖ Ŭˊɧ Űɟɘɖɛɏɟɞɡ,

əɚɘɜɘəɎ ůɖɛŮɑŬ ŬűɡŭɎŰɤůɖɠ əŬɘ ůɡɔɢɖŰɘəɐɠ əŬŰɎůŰŬůɖɠ 

Ƀ ŬˊŮɘəɞɜɘůŰɘəɧɠ ɏɚŮɔɢɞɠ ɞŭɖɔŮɑ ůŰɖɜ ŭɘɎɔɜɤůɖ ɞɝŮɑŬɠ 

ˊɜŮɡɛɞɜɑŬɠ Űɞɡ ŭŮɝɘɞɨ əɎŰɤ ɚɞɓɞɨ

ɇɑɗŮŰŬɘ ɖ ŮɜŭŮɘəɜɡɧɛŮɜɖ ŬɜŰɘɓɘɤŰɘəɐ Ŭɔɤɔɐ Ůɡɟɏɤɠ 

űɎůɛŬŰɞɠ ŮɜŭɞűɚŮɓɑɤɠ

ȷŰɞɛɘəɧ ɘůŰɞɟɘəɧ: ůŮ ɖɚɘəɑŬ 55 ŮŰɩɜ ɢŮɘɟɞɡɟɔɘəɐ ŮˊɏɛɓŬůɖ 

ŬˊɞəŬŰɎůŰŬůɖɠ ɞɛűŬɚɞəɐɚɖɠ



http://www.outcomes-umassmed.org/improve/risk_score/index.html

IMPROVE SCORE: to measure the risk in 

actually ill medical patients

Moderate risk

Low risk

http://www.outcomes-umassmed.org/improve/risk_score/index.html
http://www.outcomes-umassmed.org/improve/risk_score/index.html
http://www.outcomes-umassmed.org/improve/risk_score/index.html
http://www.outcomes-umassmed.org/improve/risk_score/index.html
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Time course of VTE risk in actually 

ill hospitalised patients
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VTE in the Acute Medically Ill

IMPROVE Study (n=15156)

Days after 
Hospital Admission

In-Hospital VTE
(n=79)

Post-discharge VTE
(n=64)

All VTE
(N=143)

1-7 42 (53%) 0 42 (29%)

8-30 32 (41%) 24 (38%) 56 (39%)

31-60 5 (6%) 23 (36%) 28 (20%)

61-91 0 17 (27%) 17 (12%)

Spyropoulos AC, et al. Chest 2011;140:706-14

Dobesh PP. Pharmacotherapy. 2009;29:943-53

Heit JA, et al. J Thromb Thrombolysis. 2016;41:3-14



Individualised thromboprophylaxis in 

hospitalized medically ill patients

Spyropoulos & Raskob Thromb Haemost. 2017;117:1662-70. 
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Hull RD, et al. Ann Intern Med. 2010;153:8-18

EXCLAIM: Extended-duration Enoxaparin 

Prophylaxis in High-risk Medical Patients

Extended-duration enoxaparin 40mg SQ daily vs. placebo x 28-days

All patients received enoxaparin 40mg daily for 10 + 4 days prior to 

randomization
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(n=2485) (n=2510)

RRR = 38.0%

p<0.05

p <0.042

NNT = 67

NNH = 200



Extended duration of prophylaxis in medically ill
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(n=2284)             (n=2211) (n=2967)            (n=3057)

NNT = 77

NNH = 333
NNH = 143

Goldhaber SZ, et al. N Engl J Med. 2011;365:2167-77

Cohen AT, et al. N Engl J Med. 2013;368:513-23 



D-dimer as a predictor of venous thromboembolism 

in acutely ill, hospitalized patients: a subanalysis of 

the randomized controlled MAGELLAN trial (n=7581)

Cohen et al J Thromb Haemost. 2014;12:479-87.

rivaroxaban

enoxaparin/placebo



MARINER
long term post-hospital discharge thromboprophylaxis with 

rivaroxabn 10 mg o.d. in high risk patients hospitalised for acute 

medical illness



MARINER
long term post-hospital discharge thromboprophylaxis with rivaroxabn 10 

mg o.d. in high risk patients hospitalised for acute medical illness

Spyropoulos AC et al NEJM 2018



Individualised thromboprophylaxis in hospitalised medically ill patients

Spyropoulos & Raskob Thromb Haemost. 2017;117:1662-70. 
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ɇɖɜ 8ɖ ɖɛɏɟŬ ɛŮŰɎ Űɖɜ ɏɝɞŭɞ Ŭˊɧ Űɞ ɜɞůɞəɞɛŮɑɞ ɞ ŬůɗŮɜɐɠ 

ˊŬɟɞɡůɘɎɕŮɘ ˊɧɜɞ əŬɘ ɞɑŭɖɛŬ ůŰɞ ŭŮɝɘɧ əɎŰɤ Ɏəɟɞ, 

ŭɨůˊɜɞɘŬ, ɓɐɢŬ, ŮɚŬűɟɎ ˊɡɟŮŰɘəɐ əɑɜɖůɖ əŬɘ Ůűɑŭɟɤůɖ

ȼ ůɨɕɡɔɧɠ Űɞɡ əŬɚŮɑ Űɞɜ ɞɘəɞɔŮɜŮɘŬəɧ ɔɘŬŰɟɧ

ȼ əɚɘɜɘəɐ ŮɝɏŰŬůɖ ŭŮɑɢɜŮɘ 

1.ɞɑŭɖɛŬ əŬɘ ŮɡɗɟɧŰɖŰŬ ůŰɞɜ ŭŮɝɘɧ ɛɖɟɧ

2.ŮɚɎŰŰɤůɖ ŬɜŬˊɜŮɡůŰɘəɞɨ űɡůɐɛŬŰɞɠ ůŰɖɜ ɓɎůɖ Űɞɡ 

ŭŮɝɘɞɨ ˊɜŮɡɛɞɜŬ əŬɘ ɐɢɞ Űɟɘɔɛɞɨ

3.ůűɑɝŮɘɠ : 95/min əŬɘ ůűɘɔɛɧɠ ɟɡɗɛɘəɧɠ, ȷɄ: 160/90 mmHg 



ɄɞɘŬ ŮɑɜŬɘ ɖ əɚɘɜɘəɐ ˊɘɗŬɜɧŰɖŰŬ 

űɚŮɓɘəɐɠ ɗɟɞɛɓɞŮɛɓɞɚɘəɐɠ ɜɧůɞɡ?

Ɉɣɖɚɐ

ɉŬɛɖɚɐ



Wells score for clinical probability of VTE

https://www.mdcalc.com/wells-criteria-dvt

High 

probability 

for VTE



ŪŬ ɝŮəɘɜɐůŮŰŮ 

Ŭɛɏůɤɠ 

ŬɜŰɘˊɖəŰɘəɐ 

ɗŮɟŬˊŮɑŬ?
1. Ɉɣɖɚɐ ŭɧůɖ Ŭůˊɘɟɑɜɖɠ

2. DOAC (Xarelto, Eliquis)

3. LMWH/DOAC (Pradaxa)

4. LMWH

5. LMWH/VKA

6. Fondaparinux

7. Fondaparinux/VKA

DOAC: Direct Oral AntiCoagulants

LMWH: Low Molecular Weight Heparin

VKA: Vitamin K Antagonists

ɄɞɘŬ ŬɜŰɘɗɟɞɛɓɤŰɘəɐ 

Ŭɔɤɔɐ ɗŬ ɢɞɟɖɔɐůŮŰŮ?



Acute phase

D2 D3 D4 D5

INR: 2 - 3

Dx Dy 1/week to 1 month

VKA

UFH*, LMWH*, Fondaparinux

Platelet Number* D3* D5*

Classic protocol for VTE treatment

Monotherapy of VTE treatment

Acute phase

Rivaroxaban 15 mg bid x 3 weeks

Secondary prevention

Rivaroxaban 20 mg o.d.

Secondary prevention

Apixaban 10 mg bid x 5 days Apixaban 5 mg bid

Acute phase

UFH, LMWH, fondaparinux at 

therapeutic dose  s.c. x 5 days

Secondary prevention

Dabigatran 150  mg qd p.o. 

or 110 mg bid p.o.

Edoxaban 60 mg o.d p.o. or 30 mg o. d. if Creat Cl =  30 to 50 ml/min or body weight of 60 kg 

Dual therapy for VTE treatment



Ⱥɤɠ Űɖɜ 5ɖ ɖɛɏɟŬ ɜɞůɖɚŮɑŬɠ ɞ ŬůɗŮɜɐɠ ˊŬɟɞɡůɘɎɕŮɘ 

ˊɟɞɞŭŮɡŰɘəɐ əɚɘɜɘəɐ əŬɘ ŮɟɔŬůŰɖɟɘŬəɐ ɓŮɚŰɑɤůɖ

ɇɖɜ 5ɖ ɖɛɏɟŬ Űɖɠ ɜɞůɖɚŮɑŬɠ ɞ ŬůɗŮɜɐɠ ŮɑɜŬɘ ŬˊɨɟŮŰɞɠ, ɖ 

ůɡɔɢɡŰɘəɐ əŬŰɎůŰŬůɖ ɡˊɞɢɩɟɖůŮ, ɖ ŬɟŰɖɟɘŬəɐ ˊɑŮůɖ əŬɘ ɞ 

ůŬəɢŬɟɩŭɖɠ ŭɘŬɓɐŰɖɠ ŮɑɜŬɘ ɘəŬɜɞˊɞɘɖŰɘəɎ ɟɡɗɛɘůɛɏɜŬ ɖ 

əɎɗŬɟůɖ əɟŮŬŰɘɜɑɜɖɠ ůŰŬɗŮɟɐ (40 ml/min) əŬɘ ɞ 

ŬəŰɘɜɞɚɞɔɘəɧɠ ɏɚŮɔɢɞɠ ŭŮɑɢɜŮɘ ůɖɛŬɜŰɘəɐ ɡˊɞɢɩɟɖůɖ Űɖɠ 

ˊɜŮɡɛɞɜɘəɐɠ ŭɘɐɗɖůɖɠ

ȷˊɞűŬůɑɕŮŰŬɘ ɛŮ Űɖɜ ůɨɛűɤɜɖ ɔɜɩɛɖ Űɞɡ ŬůɗŮɜɞɨɠ əŬɘ Űɖɠ 

ůɡɕɨɔɞɡ Űɞɡ ɖ ɏɝɞŭɞɠ Űɞɡ ŬůɗŮɜɞɨɠ Ŭˊɧ Űɞ ɜɞůɞəɞɛŮɑɞ ɛŮ 

ɞŭɖɔŮɑŬ ůɡɜɏɢɘůɖɠ Űɖɠ ŬɜŰɘɓɘɤŰɘəɐɠ Ŭɔɤɔɐɠ ɛŮ ɗŮɟŬˊŮɑŬ 

Ŭˊɧ Űɞ ůŰɧɛŬ ɔɘŬ 5 ɖɛɏɟŮɠ



Dose-adjustment of DOAC according to 

creatinine clearance

>50 mL/min 30-49 mL/min 15-29 mL/min <15 mL/min 

Dabigatran 150 mg, 

twice daily

150 mg

twice daily

75 mg/d

twice daily*

Contraindicated 

Rivaroxaban 20 mg, 

once daily

15 mg

once daily

15 mg

once daily

Contraindicated 

Apixaban 2.5 mg

twice daily 

2.5 mg

twice daily 

2.5 mg

twice daily

Contraindicated 

Creatinine Clearance Levels

Deedwania American J of Medi (2013) 126, 289



Anti-Xa activity plasma clearance in healthy subjects

and in patients with renal insufficiency

Cadroy Y, et al. Thromb Res 1991;63:385ï390.
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Each LMWH has different inhibitory potential on 

thrombin generation triggered by TF
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anti-Xa IU/ml

Bemiparine Enoxaparine Dalteparine 

Nadroparine Tinzaparine UFH

Gerotziafas et al J Thromb Haemost 2007;5:955-62



ɂŮəɘɜɎ ɗŮɟŬˊŮɑŬ ɛŮ enoxaparin : 150 anti-Xa IU x 1 s.c. 

ɄŬɟŬˊɞɛˊɐ ůŰɞ ŮűɖɛŮɟŮɨɞɜ ɜɞůɞəɞɛŮɑɞ

ɄɜŮɡɛɞɜɘəɐ Ůɛɓɞɚɐ ŭŮɝɘɞɡ əɎŰɤ ɚɞɓɞɡ

Ⱥɜ Űɤ ɓɎɗŮɘ űɚŮɓɘəɐ ɗɟɧɛɓɤůɖ ŭŮɝɘɎɠ ɛɖɟɘŬɑŬɠ əŬɘ 

ɚŬɔɞɜɑɞɡ űɚɏɓŬɠ



DOAC : Drug Interactions

DrugðDrug Interaction 

Category 

Examples Apixaban Rivaroxaban Dabigatran 

Combined P -gp and 

strong CYP3A4 inhibitors4 

Azole antimycotics (eg, 

ketoconazole, 

itraconazole) or HIV 

protease inhibitors (eg, 

ritonavir) 

Combined P -gp and 

weak/moderate CYP3A4 

inhibitors 

Macrolide antibiotics, 

amiodarone/dronedarone, 

diltiazem/verapamil, 

quinidine, ranolazine, 

felodipine 

Combined P -gp and 

strong CYP3A4 inducers

Carbamazepine, 

phenytoin, St. Johnõs wort, 

rifampin 

Anticoagulants and 

antiplatelets 

Heparins, antiplatelets (eg, 

aspirin, clopidogrel, NSAIDs) 

Impact on plasma concentration



Acute phase

D2 D3 D4 D5

INR: 2 - 3

Dx Dy 1/week to 1 month

VKA

UFH*, LMWH*, Fondaparinux

Nplatelet Number* D3* D5*

Classic protocol for VTE treatment

Monotherapy of VTE treatment

Acute phase

Rivaroxaban 15 mg bid x 3 semaines

Secondary prevention

Rivaroxaban 20 mg o.d.

Secondary prevention

Apixaban 10 mg bid x 5 days Apixaban 5 mg bid

Acute phase

LMWH, fondaparinux at 

therapeutic dose  s.c. x 5 days

Secondary prevention

Dabigatran 150  mg qd p.o.

ou 110 mg bid p.o.

Dual therapy for VTE treatment



Age

Renal function

Type of the antithrombotic agent

PK/PD properties

Co-medication

Non complience with the Good Professional 
Practice

Bleeding risk factors to consider



Ⱦɚɜɘəɐ ˊŮɟɑˊŰɤůɖ

ȺəˊŬɘŭŮɡŰɘəɞɑ ůŰɧɢɞɘ

ȺəŰɑɛɖůɖ Űɞɡ əɘɜŭɨɜɞɡ ūŪȺ ůŮ ŬůɗŮɜɐ ɛŮ 

əŬɟəɑɜɞ ˊɞɡ ˊŬɑɟɜŮɘ ɢɖɛŮɘɞɗŮɟŬˊŮɑŬ

ȺəŰɑɛɖůɖ Űɞɡ ŬɘɛɞɟɟŬɔɘəɞɨ əɘɜŭɨɜɞɡ

Ⱥˊɘɚɞɔɐ ɗɟɞɛɓɞˊɟɞűɨɚŬɝɖɠ

ȷɜŰɘˊɖəŰɘəɐ ɗŮɟŬˊŮɑŬ Ůəɚɞɔɐɠ 

űɎɟɛŬəɞ

ŭɧůɖ 

ŭɘɎɟəŮɘŬ



H ə ȷū 45 ŮŰɩɜ ŮˊɘůəɏˊŰŮŰŬɘ Űɞɜ ɞɘəɞɔŮɜŮɘŬəɧ ɔɘŬŰɟɧ ŮˊŮɘŭɐ ˊŬɟɞɡůɘɎɕŮɘ ˊɡɟŮŰɘəɐ əɑɜɖůɖ 

(38ÁC) Ŭˊɧ ŭɘɖɛɏɟɞɡ ɛŮ ŬɟɗɟŬɚɔɑŬ əŬɘ ŭɘɎɢɡŰɖ ɛɡŬɚɔɑŬ. ɇŬ ůɡɛˊŰɩɛŬŰŬ ŮɚɏɔɢɞɜŰŬɘ ɛŮ 

paracetamol 1000 mg 3 űɞɟɏɠ Űɖɜ ɖɛɏɟŬ.

ɇɞɜ ȷɡɔɞɡůŰɞ 2018 ŭɘŬɔɜɩůɗɖəŮ əŬɟəɑɜɞɠ Űɞɡ ŭŮɝɘɞɨ ɛŬůŰɞɨ (ŬɜŮɨɟŮůɖ ɞɕɘŭɑɞɡ əŬŰɎ Űɖɜ 

ŬɡŰɞɣɖɚɎűɖůɖ), ůŰŬŭɑɞɡ ȽȽ.

ɆŰɘɠ 10 ɆŮˊŰɏɛɓɟɖ ɏɔɘɜŮ ɢŮɘɟɞɡɟɔɘəɐ ŮˊɏɛɓŬůɖ (ɞɔəŮəŰɞɛɐ, ɚŮɛűŬŭŮɜɘəɧɠ əŬɗŬɟɘůɛɧɠ) əŬɘ 

ˊɟɞɔɟŬɛɛŬŰɑůɗɖəŮ ůɡɛˊɚɖɟɤɛŬŰɘəɐ (adjuvant) ɢɖɛŮɘɞɗŮɟŬˊŮɑŬ əɘ ŰɞˊɞɗŮŰɐɗɖəŮ ȾŮɜŰɟɘəɧɠ 

ūɚŮɓɘəɧɠ ȾŬɗŮŰɐɟŬɠ 

ɆŰɘɠ 10 ɃəŰɤɓɟɖ ɏɚŬɓŮ Űɞɜ ˊɟɩŰɞ əɨəɚɞ ɢɖɛŮɘɞɗŮɟŬˊŮɑŬɠ

ȸɎɟɞɠ ůɩɛŰɞɠ : 80 kg, Ɉɣɞɠ : 1.75 m (BMI: 26.1)

ȷŰɞɛɘəɧ ɘůŰɞɟɘəɧ

ȷɟŰɖɟɘŬəɐ ɡˊɏɟŰŬůɖ

ȾŬˊɜɑůŰɟɘŬ 

ɃɘəɞɔŮɜŮɘŬəɧ ɘůŰɞɟɘəɧ əŬɟŭɘŬɔɔŮɘŬəɩɜ ɜɞůɖɛɎŰɤɜ ɐ əŬɟəɑɜɞɡ : ŮɚɏɡɗŮɟɞ

ɁŮűɟɘəɐ əŬɘ ɖˊŬŰɘəɐ ɚŮɘŰɞɡɟɔɑŬ : əű

ũŮɜɘəɐ ŬɑɛŬŰɞɠ WBC : 3000/ɛL, Plt 450000 /ɛL, Hb : 132 g/dL

ȷɘɛɧůŰŬůɖ PT: 12/13, aPTT :33/34, Fg : 5,5 gr/dL, D-Dimers : 1200 ng/ml



Incidence of symptomatic CAT 

according to the cancer type and 

stage

Wun T, White RH. Best Pract Res Clin Haematol. 2009;22:9-23 
CAT: Cancer Associated Thrombosis
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Survival after CAT in breast cancer

entire cohort

Localized stage

Regional stage

Metastatic stage

survival was measured from VTE date

Chew et al J Clin Oncol 2009; 25:70-76

CAT: cancer associated thrombosis



ɄŮɟɑɞŭɞɠ 

ɢɖɛŮɘɞɗŮɟŬˊŮɑŬɠ

ɆŮ ˊɞɘɞ ŮˊɑˊŮŭɞ əɘɜŭɨɜɞɡ űɚŮɓɘəɐɠ 

ɗɟɞɛɓɞŮɛɓɞɚɘəɐɠ ɜɧůɞɡ ɓɟɑůəŮŰŬɘ ɞ ŬůɗŮɜɐɠ?

1. Ɉɣɖɚɧ

2. ɀɏůɞ

3. ɉŬɛɖɚɧ



Khorana RAM for chemotherapy-

associated thrombosis
Patient characteristics

Very high risk Site of cancer :  

stomach, pancreas

High risk site of cancer :  

lung, lymphoma, gynaecologic, bladder, testicular

Pre-chemotherapy Platelet count > 350 x 109/l

Pre-chemotherapy Haemoglobin < 11 g/dl or use of erythropoietin

Pre-chemotherapy Leucocyte count > 11 x 109/l

Body mass index > 35 kg/m2

Score

Khorana et al. J Thromb Haemost 2007; 5:632-4

Three Groups:

Low Risk 0

Intermediate Risk 1-2

High Risk >3

1

1

1

1

2

1



COMPASS-CAT score

The model stratified 

patients into 

high 

or

low/intermediate 

level for VTE risk

Predictors for VTE Score

Cancer related risk factors

Anti-hormonal therapy for women with hormone receptor-

positive breast cancer or on anthracycline treatment
6

Time since cancer diagnosis Ò 6 months4

CVC 3

Advanced stage of cancer 2

Predisposing risk factors

Cardiovascular risk factors (composed by at least 2 of the 

following predictors: personal history of peripheral artery 

disease, ischemic stroke, coronary artery disease, 

hypertension, hyperlipidemia, diabetes, obesity)

5

Recent hospitalization for acute medical illness 5

Personal history of VTE 1

Biomarkers

Platelets count Ó 350x109/L 2

9

Gerotziafas et al Oncologist. 2017 Oct;22(10):1222-1231.



ɄŮɟɑɞŭɞɠ 

ɢɖɛŮɘɞɗŮɟŬˊŮɑŬɠ

Ʉɞɘɞ ɛŮůɞ ɗɟɞɛɓɞˊɟɞűɨɚŬɝɖɠ ɗŬ ɢɟɖůɘɛɞˊɞɘɐůŮŰŮ?

1. ɀɖɢŬɜɘəɎ ɛɏůŬ (əɎɚŰůŮɠ ŮɚŬůŰɘəɐɠ ůɡɛˊɑŮůɖɠ)

2. ȷɜŰɘŬɘɛɞˊŮŰŬɚɘŬəɎ űɎɟɛŬəŬ (ɢŬɛɖɚɐ ŭɧůɖ Ŭůˊɘɟɑɜɖɠ)

3. Direct Orally Active Anticoagulants (rivaroxaban, 

apixaban, edoxaban, dabigatran)

4. Indirect (antithrombin dependent) antithrombotics (Low 

Molecular Weight Heparin or fondaparinux)



ASCO Recommendations 

Lyman et al. J Clin Oncol. 2013 Jun 10;31:2189-204 

Lyman et al. J Clin Oncol. 2015 Feb 20;33:654-6 

www.asco.org/guidelines/VTE last access June 2016

Cancer patients should be assessed for VTE risk at the 

time of chemotherapy initiation and periodically thereafter 

Individual risk factors, including biomarkers or cancer site, 

do not reliably identify cancer patients at high risk of VTE 

In the outpatient setting, risk assessment can be 

conducted based on a validated risk assessment tool

Oncologists educate patients regarding VTE, particularly 

in settings that increase risk such as major surgery, 

hospitalization, and while receiving systemic anti-

neoplastic therapy



ɄŮɟɑɞŭɞɠ 

ɢɖɛŮɘɞɗŮɟŬˊŮɑŬɠ
Ʉɞɘɞ ɛŮůɞ ɗɟɞɛɓɞˊɟɞűɨɚŬɝɖɠ ɗŬ 
ɢɟɖůɘɛɞˊɞɘɐůŮŰŮ?

1. ɀɖɢŬɜɘəɎ ɛɏůŬ (əɎɚŰůŮɠ ŮɚŬůŰɘəɐɠ ůɡɛˊɑŮůɖɠ)

2. ȷɜŰɘŬɘɛɞˊŮŰŬɚɘŬəɎ űɎɟɛŬəŬ (ɢŬɛɖɚɐ ŭɧůɖ 
Ŭůˊɘɟɑɜɖɠ)

3. Direct Orally Active Anticoagulants (rivaroxaban, 
apixaban, edoxaban, dabigatran)

4. LMWH or fondaparinux)

LMWH: Low Molecular Weight Heparin



ŪɟɞɛɓɞˊɟɞűɨɚŬɝɖ əŬŰɎ Űɖɜ 

ˊŮɟɑɞŭɞ Űɖɠ ɢɖɛŮɘɞɗŮɟŬˊŮɑŬɠ

Ʉɞɘɞ ŭɞůɞɚɞɔɘəɧ ůɢɐɛŬ ɗŬ ɢɟɖůɘɛɞˊɞɘɐůŮŰŮ?

1.Bemiparin (IvorÈ) 3500 anti-Xa IU s.c. o.d

2.Bemiparin (IvorÈ) 7500 anti-Xa IU s.c. o.d

3.Tinzaparin (InnohepÈ) 4500 anti-Xa IU s.c. o.d

4.Tinzaparin (InnohepÈ) 10000 anti-Xa IU s.c. o.d

5.Enoxaparin (ClexaneÈ) 4000 anti-Xa IU s.c. o.d

6.Enoxaparin (ClexaneÈ) 6000 anti-Xa IU s.c. b.i.d 

7.Fondaparinux (ArixtraÈ) 2.5 mg s.c. o.d

8.Fondaparinux (ArixtraÈ) 7.5 mg s.c. o.d



Meta-analysis

LMWH for primary prophylaxis of CAT

11 phase III trials

6595 patients

End-point: symptomatic VTE

Ben-Aharon Acta Oncol. 2014;53:1230 -7 

All cancers Lung cancer



ɄŮɟɑɞŭɞɠ 

ɢɖɛŮɘɞɗŮɟŬˊŮɑŬɠ

ɄɞɘŬ ŮɑɜŬɘ ɖ ŭɘɎɟəŮɘŬ Űɖɠ ɗɟɞɛɓɞˊɟɞűɨɚŬɝɖɠ?

1. 10 ɖɛɏɟŮɠ

2. 30 ɖɛɏɟŮɠ

3. 60 ɖɛɏɟŮɠ

4. 180 ɖɛɏɟŮɠ
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COMPASS-CAT: 

VTE incidence after inclusion

Gerotziafas et al Oncologist. 2017 Oct;22(10):1222-1231.



COMPASS-CAT: 

VTE incidence after inclusion
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Gerotziafas et al Oncologist. 2017 Oct;22(10):1222-1231. doi: 10.1634 Epub 2017 May 26.



ɄŮɟɑɞŭɞɠ 

ɢɖɛŮɘɞɗŮɟŬˊŮɑŬɠ
Ʉɞɘɞɜ ŮɟɔůŰɖɟɘŬəɧ ɏɚŮɔɢɞ ɗŬ əɎɜŮŰŮ əŬŰɎ Űɖɜ 

ŭɘŬɟəŮɘŬ Űɖɠ ɢɞɟɐɔɖůɖɠ ɗɟɞɛɓɞˊɟɞűɨɚŬɝɖɠ

1. ȾŬɜɏɜŬɜ

2. Prothrombin time (PT), activated partial 

thromboplastin time (aPTT)

3. anti-Xa activity

4. ȷɘɛɞˊŮŰɎɚɘŬ



Apixaban to Prevent Venous 

Thromboembolism in Patients with 

Cancer AVERT-CAT

Assessment of the efficacy of apixaban 

thromboprophylaxis in ambulatory patients with 

cancer at intermediate-to-high risk for venous 

thromboembolism (Khorana score, Ó2)

Carrier et al N Engl J Med. 2019;380:711-719.



AVERT  study design

KhoranaÓ 2

cup to 5 days before the 

administration 

of the first chemotherap

Newly diagnosed cancer or 

progression of known cancer 

after complete or partial 

remission and who were 

initiating a new course of 

chemotherapy with a 

minimum treat-ment intent of 

3 months

Placebo (n=291)

apixaban
2.5 mg b.o.d. p.o. (n=283)

180 days

n=57
4

R

Efficacy out-come: 1st episode of symptomatic or incidental 

objectively documented major VTE

Safety out-come: major bleeding according ISTH

Carrier et al N Engl J Med. 2019;380:711-719.



AVERT: patientsô characteristics

Carrier et al N Engl J Med. 2019;380:711-719.



AVERT: efficacy and safety outcomes

major bleeding occurred mainly in patients who had entered 

the trial with gastrointestinal or gynecologic cancer

Carrier et al N Engl J Med. 2019;380:711-719.



CASSINI trial



CASSINI



CASSINI



CASSINI



CASSINI



Ⱦɚɘɜɘəɐ ˊŮɟɑˊŰɤůɖ

ȺəˊŬɘŭŮɡŰɘəɞɑ ůŰɧɢɞɘ

ɉŮɘɟɘůɛɧɠ ŬɜŰɘˊɖəŰɘəɐɠ Ŭɔɤɔɐɠ 

ˊɟɘɜ Ŭˊɧ ŮɚɎůůɞɜŮɠ ŭɘŬɔɜɤůŰɘəɏɠ ɐ 

ɗŮɟŬˊŮɡŰɘəɏɠ ŮˊŮɛɓɎůŮɘɠ

ˊɟɘɜ Ŭˊɧ ɛŮɑɕɤɜŬ ɢŮɘɟɞɡɟɔɘəɐ ŮˊɏɛɓŬůɖ

əŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ Űɖɠ ɢɖɛŮɘɞɗŮɟŬˊŮɑŬɠ

əŬŰɎ Űɖɜ ˊŮɟɑɞŭɞ Űɖɠ ɞɟɛɞɜɞɗŮɟŬˊŮɑŬɠ



ȼ ə Ⱥɇ 56 ŮŰɩɜ ɓɟɑůəŮŰŬɘ ůŮ ɢɟɧɜɘŬ ŬɜŰɘɗɟɞɛɓɤŰɘəɐ ɗŮɟŬˊŮɑŬ Ŭˊɧ Űɞ 2005,  ɛŮŰɎ Ŭˊɧ 

ŭɨɞ ŮˊŮɘůɧŭɘŬ ɘŭɘɞˊŬɗɞɨɠ ūŪɁ. 

1. 1996 : Ūɟɧɛɓɤůɖ ŭŮɝɘɎɠ ɛɖɟɘŬɑŬɠ űɚɏɓŬɠ

2. 2005 : ɄɜŮɡɛɞɜɘəɐ Ůɛɓɞɚɐ

ɄŬɟɎɔɞɜŰŮɠ əɘɜŭɨɜɞɡ ūŪɁ

FVII : 300 %

ɄŬɢɡůŬɟəŮɑŬ 

ȷɟŰɖɟɘŬəɐ ɡˊɏɟŰŬůɖ

ȾŬɗɘůŰɘəɐ ɕɤɐ

Åɇɞ 2011 ɏɔɘɜŮ ŬɚɚŬɔɐ Űɖɠ ɗŮɟŬˊŮɑŬɠ Ŭˊɧ acenocoumarol ůŮ rivaroxaban 20 mg. Ⱦɨɟɘɞɠ 

ɚɧɔɞɠ Űɖɠ ŬɚɚŬɔɐɠ ɐŰŬɜ ɖ ɓŮɚŰɑɤůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ ɕɤɐɠ Űɖɠ ŬůɗŮɜɞɨɠ ɖ ɞˊɞɑŬ ˊŬɟɞɡůɑŬɕŮ 

ůɖɛŮɑŬ əŬŰŬɗɚɘˊŰɘəɐɠ ůɡɜŭɟɞɛɐɠ.

Åɇɞɜ ɀɎɟŰɖ 2017 ŭɘŬɔɜɩůɗɖəŮ əŬɟəɑɜɞɠ Űɞɡ ŬɟɘůŰŮɟɞɨ ɛŬůŰɞɨ, ůŰŬŭɑɞɡ ȽȽ əŬɘ 

ˊɟɞɔɟŬɛɛŬŰɑůɗɖəŬɜ:

ÅɢŮɘɟɞɡɟɔɘəɐ ŮˊɏɛɓŬůɖ (ɞɔəŮəŰɞɛɐ, ɚŮɛűŬŭŮɜɘəɧɠ əŬɗŬɟɘůɛɧɠ) 

Å3 ɛɐɜŮɠ ɢɖɛŮɘɞɗŮɟŬˊŮɑŬɠ

Å6 ůɡɜŮŭɟɑŮɠ ŬəŰɘɜɞɗŮɟŬˊŮɑŬɠ 

ÅɞɟɛɞɜɞɗŮɟŬˊŮɑŬ ɛŮ tamoxiphen



A. ȾŬŰɎ Űɖɜ ˊŮɟɑɞŭɞ Űɖɠ ɗŮɟŬˊŮɑŬɠ ɔɘŬ Űɞɜ 

əŬɟəɑɜɞ (ɢŮɘɟɞɡɟɔɘəɐ ŮˊɏɛɓŬůɖ, 

ŬəŰɘɜɞɗŮɟŬˊŮɑŬ)

B. ɀŮŰɎ Űɞ Űɏɚɞɠ Űɖɠ ŬəŰɘɜɞɗŮɟŬˊŮɑŬɠ -əŬŰɎ 

Űɖ ŭɘɎɟəŮɘŬ Űɖɠ Ŭɔɤɔɐɠ ɛŮ tamoxiphen



Ʉɟɘɜ Űɖɜ ɢŮɘɟɞɡɟɔɘəɐ ŮˊɏɛɓŬůɖ

1. LMWH

2. UFH

3. VKA

4. Rivaroxaban

5. Fondaparinux

6. Aspirin



Ʉɟɘɜ Űɖɜ ɢŮɘɟɞɡɟɔɘəɐ ŮˊɏɛɓŬůɖ

1. LMWH

2. UFH

3. VKA

4. Rivaroxaban

5. Fondaparinux

6. Aspirin



ɀŮŰɎ Űɖɜ ɢŮɘɟɞɡɟɔɘəɐ ŮˊɏɛɓŬůɖ əŬɘ əŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ Űɖɠ 

ɢɖɛŮɘɞɗŮɟŬˊŮɑŬɠ/ŬəŰɘɜɞɗŮɟŬˊŮɑŬɠ

1. LMWH

2. UFH

3. VKA

4. Rivaroxaban

5. Fondaparinux

6. Aspirin



CAT: a risky terrain for failure 

of the antithrombotic treatment

Incidence of VTE
Incidence of clinically relevant 

bleeding

LMWH LMWH/VKA LMWH LMWH/VKA

Non cancer 

patients
- 3% - 9%

Cancer 

patients
9% 20% 8% 10%

EINSTEIN DVT/PE, RECOVER
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