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Case . (73/F)

Chief complaint : Hematuria

Present illness :

2009.  Varicose vein with DVT로 3개월 warfarin 복용

2013.11  소화기내과에서 시행한 liver dynamic CT에서 우연히 발견된

acute PE 소견으로 warfarin 재복용

2016.11 hematuria,  conjuctival hemorrahge 소견으로내원

P. M. Hx: HBV LC (Child-Pugh class A)

P/Ex.:  BP 130/83 mmHg   PR 89 /m  RR 18/m      



Initial Laboratory data

CBC WBC 4200 /mm3 , Hb 12.0 g/dL , PLT 113×103/mm3

Coagulation battery      PT 43.4 s (3.71 INR)  aPTT 43.4 s (25-35)

Chemical & electrolyte battery

Ca/P (mg/dL)  8.5/3.6              Glucose (mg/dL)  140

BUN/Cr (mg/dL)  13/0.5         Protein/albumin (mg/dL)  6.3/2.8

AST/ALT (IU/L) 40/25 ALP/r-GT (IU/L) 109

T.bil (mg/dl)  1.1

U/A Occult blood ++++  WBC (-)



PT INR during warfarin treatment

Warfarin



Management of an elevated INR 



Warfarin Mechanism of Action

Protein C



Characteristics of Therapies for 

Warfarin Reversal



• The ASTH guideline mentions that the injectable preparation of 
vitamin K can be administered orally.









Risk and benefit of 

anticoagulation in VTE

Recurrent 

VTE

Bleeding



Case fatality of recurrent VTE and 

major bleeding
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Carrier M, et al. Ann Intern Med. 2010;152:578-589.

Systematic review



Risk of long-term recurrence

ESC guidelines. Eur heart J 2019



Risk factors for bleeding with 

anticoagulation therapy in VTE

Chest 2012;141 :e419-e494 

Age> 65 y Cancer Anti-platelet therapy

Age >75y Metastatic cancer Poor anticoagulant control

Previous bleeding Renal failure Recent surgery

Comorbidity and 

reduced functional 

capacity

Thrombocytopenia Frequent falls

Previous stroke Anemia Alcohol abuse

Diabetes

0 risk factor : low risk

1 risk factor- moderate risk

2 risk factors: High risk



Time in Therapeutic Range in 

VTE treated with warfarin

Erken PMG, et al. PLoS One. 2012; 7(9): e42269



Bleeding and mortality : 

INR variability and iTTR

Sanden P, et al.Thromb Haemost. 2017 Jan 5;117(1):27-32



Low vs conventional intensity 

warfarin

Risk of VTE: RR 2.96  ↑

There was no significant difference in the frequency of overall 

bleeding between the 2 groups (HR, 1.3; 95% CI, 0.8 to 2.1)

Jiang R, et al.Clin Respir J. 2018;12(7):2170-2177



Estimated absolute risk of 

major bleeding 

Chest 2012;141 :e419-e494 
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Bleeding risk score model in VTE

Klok FA, et al. Eur Respir J. 2016; 48: 1369-76

The IMPROVE score The VTE-BLEED score

Decousus H, et al. Chest. 2011; 139: 69-79.



Contraindications to therapeutic 

anticoagulation : ASCO 2020 guideline

Absolute Relative

- Active major, serious, or potentially 

life-threatening bleeding not 

reversible with medical or surgical 

intervention

- Severe, uncontrolled malignant 

hypertension

- Severe, uncompensated 

coagulopathy (e.g., liver failure)

- Severe platelet dysfunction or inherited 

bleeding disorder

- Persistent, severe thrombocytopenia 

(, 20,000/mL)

- High-risk invasive procedure in a 

critical site

- Intracranial or spinal lesion at high 

risk for bleeding

- Active GI ulceration at high risk of 

bleeding

- Active but non–life-threatening 

bleeding (e.g., trace hematuria)

- Intracranial or CNS bleeding within 

past 4 weeks

- Recent high-risk surgery or bleeding 

event

- Persistent thrombocytopenia (,

50,000/mL)

Key NS, et al. J Clin Oncol. 2020;38(5):496-520.



• 1달전 Unprovoked PTE 진단 rivaroxaban 복용중

melena로내원

• BP 93/68 mmHg  PR 166/m, RR 20/m

• Hb 6.8 ( ←10.4) g/dL

Case 2. (67/M)



Gastroscopy



Colonoscopy

Lower GI bleeding d/t ascending colon angiodysplasia

-> Hemoclipping

Rivaroxaban 20mg qd -> apixaban 5mg bid



Management of bleeding 

complications on DOACs

Ballestri S, et al. Adv Ther. 2022;16;1-26.





Andexanet alfa



Meta-Analysis of Reversal Agents for 

Severe Bleeding Associated With DOACs



Phase 1 and 2 trials show very fast onset of action without 

procoagulant effect and no known drug-drug interactions.



Risk of bleeding with DOACs versus 
warfarin in RCT

Ballestri S, et al. Adv Ther. 2022;16;1-26.



Risk of bleeding with DOACs versus 
warfarin in real-world data

Ballestri S, et. Adv Ther. 2022;16;1-26. al



Major and case fatality bleeding during 

initial treatment: DOAC vs warfarin

Wu C, et al. J Cardiovasc Pharmacol Ther. 2015;20(5):490-500.

Meta-analysis of 6 RCT:  RE-COVER I and II, EINSTEIN-DVT, EINSTEIN-PE, 

AMPLIFY, and HOKUSAI-VTE  



Outcomes during extended 

therapy: DOAC vs placebo
• EINSTEIN-Extension and AMPLIFY-EXT

Wu C, et al. J Cardiovasc Pharmacol Ther. 2015;20(5):490-500.



Risk of bleeding of extended VTE 
treatment with DOACs

Ballestri S, et al. Adv Ther. 2022;16;1-26.



DOAC vs LMWH in patients with 

cancer-VTE

Sabatino, J. et al. J Am Coll Cardiol CardioOnc. 2020;2(3):428–40



DOAC vs LMWH in patients with 

cancer-VTE

Sabatino, J. et al. J Am Coll Cardiol CardioOnc. 2020;2(3):428–40



Mechanisms of DOACs-related
GI Bleeding

Warfarin, 

rivaroxaban

Upper GI

Dabigatran
Lower GI



Why rivaroxaban causes more 

bleeding ?

Both rivaroxaban and apixaban are factor Xa inhibitors, administered in active 

form, and have similar bioavailability. However, these two agents differ in the 

risk of GIB, which may be related to the higher peak level of 

once-daily dosing of rivaroxaban than the twice-daily dosing 

of apixaban. 

Similarly, the once-daily dosing of rivaroxaban may also account for the higher 

GIB risk observed in the head-to-head study of rivaroxaban and dabigatran.



PK/PD of DOACs



Anti-factor Xa activity of 

rivaroxaban and enoxaparin

Kubitza D et al. Br J Clin Pharmacol 2010;70-703-712



PK/PD of apixaban and rivaroxaban 

Frost C. et al. Clin Pharmacol. 2014 

https://www.ncbi.nlm.nih.gov/pubmed/25419161


Case 3. (61/M)

Chief complaint :abdominal pain

Present illness :

내원 4일전부터의 abdominal  pain으로 외부병원에서 초음파 시행하여

Acute cholecystitis with stone 으로 소화기내과 입원하여 biliary CT시행

-> asymptomatic PE 발견되어 호흡기내과 의뢰

P. M. Hx: (-)

P/Ex.:  BP 107/72 mmHg   PR 94 /m   RR 18/m



Initial Laboratory data

CBC WBC 4500 /mm3 , Hb 15.7 g/dL , PLT 126×103/mm3

Coagulation battery PT 11.1s (0.96 INR)  aPTT 27.5 s

Chemical & electrolyte battery

Ca/P (mg/dL)  9.0/2.4              Glucose (mg/dL)  98

BUN/Cr (mg/dL)  23/0.9         Protein/albumin (mg/dL)  6.5/3.5

AST/ALT (IU/L) 45/88 ALP/r-GT (IU/L) 87/361

T.bil/D. Bil (mg/dl)  1.0/0.7       amylase/lipase U/L  60/90

D-dimer 2.10 ug/mL

BNP  99 pg/mL Tn-I 0.006 ng/mL CK-MB 0.2 ng/mL



Abdomen CT: CBD stone



HD#2: Chest CT (2017.05.13)



HD#3
UFH

HD#4:
ERCP & EST & stone 

removal

HD#5
Enoxaparin

1mg/kg bid SQ

HD#6
Apixaban 5mg bid



HD#6: Tubography

S: Sx (-)

O: tubogram-

residual stone

Management

: ERCP 시행위해

apixaban 중단



HD#7: Lt. pleuritic chest pain

Newly developed filling defect in the right middle lobar artery.

Increased extent of filling defect in the lateral basal artery of RLL

Increased left pleural effusion

Management: Enoxaparin restart



HD#8: Hematochezia

Hb 14.3 -> 10.0 d/dL

EST site bleeding -> Clipping



HD#11 f/u Gastroscopy

S: Sx (-)

O: Hb 10.4 g/dL

Management

: Enoxaparin 1일 투여

Apixaban 5mg bid 변경



2-month after apixaban treatment

S: No bleeding events

O: Hb 12.1 g/dL

Management

: apixaban 2일 중단하고 elective LLC 



Resumption of anticoagulant after 

achieving hemostasis with GI bleeding

Milling TJ, et al. Dig Dis Sci. 2021;66(11):3698-3714



Resumption of anticoagulants after 

ICH

Becattini C, et al. Vascul Pharmacol. 2016;84:15-24.



Prophylactic-Dose Heparin for VTE Prevention 

in Patients With Acute Hemorrhagic Stroke and 

Restricted Mobility

In patients with acute primary intracerebral hemorrhage and 

restricted mobility, we suggest prophylactic-dose subcutaneous 

heparin (UFH or LMWH) started between days 2 and 4 or 

intermittent pneumatic compression devices over no prophylaxis 

(Grade 2C)

CHEST 2012; 141(2)(Suppl):e601S–e636S



Inferior vena cava filters

ESC guidelines. Eur heart J 2019



Vena caval filters : PREPIC I trial

Decousus NEJM 1998; 338:409-415

• 400 patients with  proximal DVT +/- PE

• Two-by-two factorial design

• Randomized: +/- permanent IVC filter,  UFH or LMWH

• Outcomes: recurrent VTE, death, major bleeding (day 12 and 2 years)

Day 12 : PE ↓ 2 year : PE  ≈ , DVT ↑



Vena caval filters : PREPIC I trial 
8 year follow-up

PREPIC study group Circulation 2005;112:416-422

6.2% vs 15.1% 35.7% vs 27.5%



Impact of vena cava filters on in-

hospital case fatality rate from PE

Stein PD, et al. Am J Med. 2012;125(5):478-84

Data from the US Nationwide Inpatient Sample



IVC filter in patients wit VTE and a 

significant bleeding risk

Muriel A, et al. J Am Coll Cardiol 2014;63:1675–83

Propensity score–matched analysis of the RIETE study

Death  ≈ , PE-related death ↓, recurrent VTE ↑



Effect of a Retrievable Inferior Vena Cava 
Filter Plus Anticoagulation vs 

Anticoagulation Alone : PREPIC2 trial

JAMA. 2015;313(16):1627-1635

A randomized, open-label, blinded end point trial with hospitalized 

patients with acute, symptomatic PE associated with  lower-limb DVT 

and at least 1 criterion for severity



Effect of post-filter anticoagulation on mortality 

in patients with cancer-associated PE

• A retrospective cohort study of patients with a solid tumor and vena cava 

filter inserted because of PE at Asan Medical Center

Kang J, et al. Int J Clin Oncol. 2018;23(5):1007-1013.

(n=143)
(n=37)



Complications of IVC filters



Anticoagulation and heavy

menstrual bleeding

Godin R, et al. Vascul Pharmacol. 2 0 1 7 ; 9 3 – 9 5 : 1 - 5 . 

Huisman MV, et al.  J Thromb Haemost. 2018;16:1775-1778.



Risk of VTE in Anticoagulated 

Women on Hormonal Therapies

Martinell, et  al. Blood. 2016;127:1417-1425.

➢ the EINSTEIN DVT and PE trials

HR of 0.56 (95% CI, 0.23-1.39)



Tranexamic acid in menstrual 

bleeding

Bannow BS, et al. Res Pract Thromb Haemost. 2021;5(5):e12570.



Takeaway messsage

• It is generally not adequate to ascribe the bleeding to 

the effect of the anticoagulant.

• Occult bleeding in the individual receiving DOACs 

should be systematically evaluated.


