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Implications of Strong and Conditional 
Recommendations

Am J Respir Crit Care Med. 2020;201(9): e56-e69



Suggested Risk Stratification for 
Patient-Specific Periprocedural Thromboembolism

Douketis, et al. CHEST 2022; 162(5):e207-e243. 



Suggested Risk Stratification for Procedural Bleed Risk

Douketis, et al. CHEST 2022; 162(5):e207-e243. 



Case (61/M)

Chief complain: RUQ pain (onset: 6DA)



Present illness

이전 특이병력 없던 61세 남자 환자

내원 6일전부터 RUQ pain 및 vomiting 증상 발생

내원 2일전 dark urine이 관찰

내원 1일전 연고지 병원에서 abdominal US를 시행
acute cholecystitis with GB stone 진단

이후 본원 진료원해 소화기내과 외래 경유하여 입원



Past medical history
DM(-) HTN (+)
Hepatitis (-) Tuberculosis (-)
Malignancy (-) Trauma history (-)
Previous VTE history (-)

Medication history
Amlodipine/candesartan 5mg/8mg qd

Family history
(-)

Social history
Alcohol: social drinker Smoking: never smoker
Occupation: 회사원



Physical examination

Vital Signs

BP 107/72 mmHg       HR 94/min       RR 18/min       BT 36.4℃

Body measurements        
Height  169.0 cm        Weight  60.8 kg          BMI : 21.3 kg/m2

General appearance

Not so ill looking appearance

Mental status: alert, oriented 



Physical examination

Thorax

Chest contour : normal 
No accessory muscle use
Clear to percussion and auscultation 

Heart
Regular rhythm and heart sounds without murmur

Abdomen
Soft and flat
Normo-active bowel sound
Abdominal tenderness/rebound tenderness (+, RUQ/-)



Review of system

General
Febrile sense (+) Chilling (+)

Respiratory
Cough (-) Sputum (-)
hemoptysis (-) Dyspnea (-)

Gastrointestinal
Abdominal pain (+, RUQ) Anorexia (-)
Nausea/Vomiting (+/+) Diarrhea             (-)     
Hematemesis (-) Melena/Hematochezia    (-/-)



Initial laboratory findings

CBC
4500-15.7-126k

Coagulation battery
PT(INR) 0.96 aPTT 27.5
D-dimer 2.10ug/mL

Chemical battery
Creatinine/BUN: 0.89/23 Protein/albumin: 6.5/3.3
AST/ALT/ALP/total Bil: 45/88/87/1.0
Na/K/Cl: 138/3.9/99 CRP 7.63







Biliary dynamic CT (HD#1)



Problem list

#1. Acute calculous cholecystitis with CBD stone

#2. Acute PTE



Problem list

#1. Acute calculous cholecystitis with CBD stone

P> ERCP

Laparoscopic cholecystectomy

#2. acute PTE

P> Pulmonary embolism CT

Deep vein thrombosis w/u

IV heparinization

PLM consult



Pulmonary embolism CT (HD #2)



Lower extremity CT (HD #2)





Original PESI Simplified PESI

Age 61 0

Male Sex 10 -

Cancer 0 0

Chronic heart failure 0 0

Chronic pulmonary 
disease

0 0

HR ≥110/min 0 0

SBP <100mmHg 0 0

RR >30/min 0 -

BT <36℃ 0 -

Altered mentality 0 -

SaO2 <90% 0 0

Total 71
Class II

0



VTE-BLEED score

Active cancer 0

Male patients with uncontrolled 
HTN

0

Anemia 0

History of bleeding 0

Renal dysfunction 0

Age ≥60 years 1.5

Total 1.5
Low bleeding risk

Eur Respir J 2016; 48: 1369–1376



PLM consult reply (HD #4)

PE 치료

치료용량 LMWH 1-2일 투여하여 출혈 문제 없으면 apixaban 5mg bid로 변경

Laparoscopic cholecystectomy 시행 Op risk

Acute PE 발생후에 가능하면 1개월은 치료 후 수술 시행하는 것이 안전

조기 수술이 필요하시다면 항응고제 중단하고 수술 전 IVC filter 삽입하고 수술시행

수술 2-3일 후부터 출혈 문제 없으면 항응고제 재투여하시면 되겠습니다.



European Heart Journal (2020) 41, 543603



LMWH vs. Heparin

Recurrence

Cochrane Database of Systematic Reviews 2010, Issue 9. Art. No.: CD001100.



LMWH vs. Heparin

Major bleeding

Overall mortality

Cochrane Database of Systematic Reviews 2010, Issue 9. Art. No.: CD001100.



J Hepatobiliary Pancreat Sci (2018) 25:55–72

Acute cholecystitis management

Patients with 
surgical risk



CHEST 2022; 162(5):e207-e243



Arch Intern Med. 2000;160(22):3431-3436

58/1021 (5.7%)25.9%

56.9%

72.4%



ERCP & EST & stone removal (HD #4)

Cholangitis d/t CBD stone

Enoxaparin 60mg bid 

start at next day (HD #5)



Tubogram (HD #6)

Filling defect d/t CBD stone

Additional ERCP



HD #7

Newly onset Lt. pleuritic pain

aggravated with deep breathing and supine position

ADM HD 1 HD 2 HD 3 HD 4 HD 5 HD 6 HD 7

Heparin

Enoxaparin

Apixaban

60mg bid

5mg qd



Pulmonary embolism CT (HD #7)



J Am Heart Assoc. 2020;9:e017559



Ther Adv Cardiovasc Dis. 2017 Sep;11(9):243-256



Discussion point
Switching from LMWH to DOAC



HD#7

ENBD drainage: old bloody color

PLM consult d/t hemobilia and newly developed PE

Anticoagulants 용량의 적절성

ERCP 가능한 시점

Anticoagulants 변경의 필요성



PLM consult (HD #7)

Anticoagulants 용량의 적절성

체중 (60.8kg) 고려시 enoxaparin 용량은 1mg/kg 정도로 적절

Apixaban 5mg bid (?)

Anticoagulation뿐 아니라 CBD stone 및 ENBD의 영향이 함께 있을 것으
로 생각되어 가능하면 CBD stone제거하는 것이 좋을 것으로 판단



Cause of hemobilia

Liver Res. 2018 Dec; 2(4): 200–208



PLM consult (HD #7)

ERCP 가능한 시점

Apixaban 5mg으로 1회 투약 되었으나, 현재 bleeding이 있는 상태로
anticoagulation은 우선 중단

ERCP는 anticoagulation 중단 다음날 가능할 것으로 생각



CHEST 2022; 162(5):e207-e243



CHEST 2022; 162(5):e207-e243



PLM consult (HD #7)

Anticoagulants 변경의 필요성

ERCP 후 bleeding이 없다면 우선 low-dose anticoagulation을 시행

Heparin 5000iu BID로 1~2일 투여

bleeding소견 없을 경우 enoxaparin 40mg QD 투여.



ERCP (HD #8)



Melena (HD #10)



Melena (HD #10)

ERCP Melena



f/u EGD (HD #10)



Hematology Am Soc Hematol Educ Program. 2016 Dec 2;2016(1):620-624



Timing of Anticoagulation Reinitiation

• Conditions with high thrombotic risk favor early reinitiation of 
anticoagulation once hemostasis is achieved and the patient 
is clinically stable.

J Am Coll Cardiol 2020;76:594-622



Hematology Am Soc Hematol Educ Program. 2016 Dec 2;2016(1):620-624



Timing of Anticoagulation Reinitiation

• For patients at high rebleeding risk for whom the thrombotic 
risk is unacceptably high and therapeutic anticoagulation is 
deemed necessary, it is suggested that unfractionated 
heparin be administered by intravenous infusion owing to 
its short half-life and the availability of a reversal agent 
(protamine sulfate)

• Temporary use of prophylactic doses with close clinical 
monitoring is a reasonable strategy to balance bleeding and 
thrombotic risk in this setting.

J Am Coll Cardiol 2020;76:594-622



Lancet Oncol 2022; 23: e334–47



Ann Intern Med. 2021;174:1493-1502.





J Thromb Haemost 2017; 15: 2017–28



Hospital course

HD #11
Melena 지속되나 그 양 증가하지 않아 enoxaparin 40mg qd start

HD #12
일반 변 보기 시작하여 오전 enoxaparin 60mg qd 투약 후 오후부터
apixaban 5mg qd 투약

HD #13-14
Apixaban 5mg bid로 투약하기로 하고 퇴원



ADM HD 1 HD 2 HD 3 HD 4 HD 5 HD 6 HD 7 HD 8 HD 9 HD 10 HD 11 HD 12 HD 13 HD 14

Heparin

Enoxaparin

Apixaban

Acute PE

DischargeERCP ERCP EGDTubo

Hemobilia Melena

60mg bid 40mg qd

5mg bid5mg qd

Recurrence

Therapeutic dose Prophylactic dose



Disease course

Apixaban LLC

2 days

CHEST 2022; 162(5):e207-e243

3 months



CHEST 2022; 162(5):e207-e243



CHEST 2022; 162(5):e207-e243



Disease course

Apixaban

Bleeding event (-) VTE event (-)

LLC

2 days

3 months



Discussion point
Interruption duration of DOACs before procedure



Case (57/F)

Chief complain: Fall down (onset: 1DA)



Brief history

DM ESRD로 혈액투석 받는 57세 여환

내원 1일전 화장실에서 나오던 중 미끄러져 낙상. 이후 지속되는
Rt.hip pain을 주소로 ER 내원



Brief history

DM ESRD로 혈액투석 받는 57세 여환

내원 1일전 화장실에서 나오던 중 미끄러져 낙상. 이후 지속되는
Rt.hip pain을 주소로 ER 내원



Pulmonary embolism CT



Lower extremity CT



PLM ER note

PreOp risk evaluation related to pulmonary embolism
TTE

Cardiac enzyme

IVC filter insertion





Original PESI Simplified PESI

Age 57 0

Male Sex 0 -

Cancer 0 0

Chronic heart failure 0 0

Chronic pulmonary 
disease

0 0

HR ≥110/min 0 0

SBP <100mmHg 0 0

RR >30/min 0 -

BT <36℃ 0 -

Altered mentality 0 -

SaO2 <90% 0 0

Total 57
Class I

0



VTE-BLEED score

Active cancer 0

Male patients with uncontrolled 
HTN

0

Anemia 0

History of bleeding 0

Renal dysfunction 1.5

Age ≥60 years 0

Total 1.5
Low bleeding risk

Eur Respir J 2016; 48: 1369–1376



N Engl J Med 2017;377:2053-62

https://www.uptodate.com/contents/hip-fracture-in-adults-epidemiology-and-medical-management/abstract/41



N Engl J Med 2017;377:2053-62

https://www.uptodate.com/contents/hip-fracture-in-adults-epidemiology-and-medical-management/abstract/41



European Heart Journal (2019) 00, 161



PLM consult

PostOp anticoagulation

출혈 위험 평가 후에 anticoagulation 가능한 시점에 heparinization 시작

Heparinization 후 출혈 없이 안정적이라면 warfarin 복용 시작.

이때 bridging 후 INR target 2-3 도달시 heparin 중단

항응고제 투여 후 문제 없으면 가능하면 퇴원 1-2일 전에 IVC filter 제거



Nat Rev Dis Primers 4, 18028 (2018)



Preoperative risk assessment

After elective non-cardiac surgery, 

Patients with PH face high rates of fatal complications, 

and even higher for urgent surgery.

British Journal of Anaesthesia, 126 (4): 774e790 (2021)



CHEST 2013; 144(1):329–340



British Journal of Anaesthesia, 126 (4): 774e790 (2021)



European Heart Journal (2020) 41, 543603



Hematology Am Soc Hematol Educ Program (2020) 2020 (1): 619–628.



J Thromb Thrombolysis. 2012 Apr;33(3):258-66

Remove IVC filter as soon as PE risk subsides 
and/or anticoagulants can be resumed safely

Hematology Am Soc Hematol Educ Program (2020) 2020 (1): 619–628.



ADM HD 1 HD 2 HD 3 HD 4 HD 5 HD 6 HD 7 HD 8 HD 9

Heparin

Warfarin

Acute PE

Discharge

IVC filter
insertion

Fall down Op

IVC filter
removal

INR 2.13



Thank you for your 
attention
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