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Dilemma



Case

• F/70

• Past Hx. : HTN, DM

• Chief complain : mental change onset today

• Present Illness
- 내원 2일전 COVID 19 pneumonia infection 확진 후 가택 격리 중. 최근 기운이
없어 하루 중 대부분을 누워서 지내던 중. 내원 당일 아침 갑작스럽게 호흡곤란 호
소 하면서 화장실 가던 중 넘어 지면서 세면대에 머리를 부딪히면서 의식을 잃은
상태로 보호자에 의해 발견되어 119 통해 본원 응급실 내원.



Case-image



Case-lab

• D-dimer 19.1 ug/ml

• Pro-BNP 1512.0 pg/ml

• Echocardiogram

- moderate RV dysfunction with RAE

- D-shape

• DVT sono
- not exam 



Hemostasis vs anti-coagulation

• Hemostasis
1. Constriction of the blood vessel

2. Formations of a temporary 
“platelet plug”

3. Activation of the coagulation 
cascade

4. Formation of “fibrin plug” or the 
final clot

• Anti-coagulation
- Derive their effect by acting at different 
site of the coagulation cascade.

1. Unfractionated Heparin

2. Low Molecular Weight Heparin

3. Vitamin K dependent Antagonists

4. Direct Thrombin Inhibitors

5. Direct Factors 10a Inhibitors

1.LaPelusa A, Dave HD. Physiology, Hemostasis. [Updated 2022 May 8]. In: StatPearls [Internet].

Treasure Island (FL): StatPearls Publishing; 2023 Jan.

2.Umerah Co, Momodu II. Anticoagulation. [Updated 2022 Jul 18]. In: StatPearls [Internet].

Treasure Island (FL): StatPearls Publishing; 2023 Jan.



Coagulation Cascade



Anti-coagulation

Chandika P, Tennakoon P, Kim T-H, Kim S-C, Je J-Y, Kim J-I, Lee B, Ryu B, Kang HW, Kim H-W, Kim Y-M,

Kim CS, Choi I-W, Park WS, Yi M, Jung W-K. Marine Biological Macromolecules and Chemically Modified

Macromolecules; Potential Anticoagulants. Marine Drugs. 2022; 20(10):654.



What is your treatment choice?

1) Anti-coagulation without bleeding control

2) Bleeding control without anti-coagulation

3) Anti-coagulation with bleeding control

4) No treatment



What is bleeding control

Peng HT. Hemostatic agents for prehospital

hemorrhage control: a narrative review. Mil Med Res.

2020 Mar 25;7(1):13



The mechanism of Tranexamic acid (1)

Lysing
Binding site

Nicole Relke, Nicholas L.J. Chornenki, Michelle Sholzberg, Tranexamic acid evidence and 
controversies: An illustrated review,Research and Practice in Thrombosis and Haemostasis,
Volume 5, Issue 5,2021,



The mechanism of Tranexamic acid (2)



Hemostasis vs anti-coagulation

• Q1) Which one is more important?

• Q2) When I start medication for anti-coagulation?

• Q3) Which medication is more safe and efficacy for anti-coagulation?

• Q4) What about dose of anti-coagulation? Same dose or not ?



Mortality (1)



Mortality (2)



Mortality (3)



Mortality (4)



Mortality (5)

• The 30 day and 1 year case fatality 
rate after VTE were 10.6% (95% CI) and 
23.0% (95% CI)



The moment for start anti-coagulation on ICH patient





The moment for start anti-coagulation on ICH patient





Which anticoagulation agent?



Table : Studies evaluating risk of hemorrhage and thromboembolism after ICH



Table : Clinical risk factors of recurrent ICH and thromboembolism



Which OAC is best



Which OAC is best?

• Re-bleeding 을 줄이면서 cardiovascular event 는 감소 시키는 것이 중요

• Short half-life , DOAC vs LWMHs

• Low dose vs standard dose





A) VTE recurrence by 6 
months

B) Major bleeding by 6 
months

C) Clinically relevant non-
major bleeding by 6 

months

D) Overall mortality by 6 
months



Which OAC is best?

• Re-bleeding 을 줄이면서 cardiovascular event 는 감소 시키는 것이 중요

• Short half-life , DOAC vs LWMHs

• Low dose vs standard dose







Anti-coagulation with bleeding control? (1)

Devereaux, P. J., et al. "Tranexamic acid in

patients undergoing noncardiac surgery." New
England Journal of Medicine 386.21 (2022):

1986-1997.



Anti-coagulation with bleeding control? (2)

• Method
- randomly assigned to receive tranexamic acid 1g or placebo at the start and 
end of surgery

• Results
- A total of 9535 patients underwent randomization
- 4757 tranexamic acid vs 4778 patients in the placebo

• Conclusions
- bleeding outcome was significantly lower with tranexamic acid than with 
placebo
- Difference in the composite cardiovascular outcome was small









Summary

• Bleeding control 은 TXA 를 통해서 조기에 하더라도 VTE 발생을 증가 시키지 않
는다

• anti-coagulation 을 하지 않는 것 보다는 OAC 를 통한 anti-coagulation 을 하는
것이 좋다

• 다만 시작 시기는 TE vs recurrence ICH 에 대한 환자의 risk factor 따라 다를 수
있다.

• 아직까지 대규모 연구가 부족 하기는 하지만 LWMH vs warfarin vs low dose 
DOAC vs standard dose DOAC 에서 선택을 해야 한다면 low dose DOACs vs 
standard dose DOAC 에서 고민 하는 것이 좋겠다.



What is your treatment choice?

1) Anti-coagulation without bleeding control

2) Bleeding control without anti-coagulation

3) Anti-coagulation with bleeding control

4) No treatment



My choice

• Early use TXA and low dose or normal dose OAC use as soon as.

• After 2 weeks onset ICH
1) start LWMH 1mg per kg q12h SC
2) after LWMH start 5 days after change Low dose DOAC with EN
3) Apixaban 2.5mg bid for 3 month
4) And f/u pulmonary angio CT with enhanced
5) Decision stop the medication or use more duration.



Question



감사합니다.
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