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Case . (73/F)

Chief complaint : Hematuria
Present illness :
2009. Varicose vein with DVTZ 37 & warfarin &
2013.11 23}7| Lt A Al =St liver dynamic CTOA S A S| 2 A
acute PE 24 2 2 warfarin M| &
2016.11 hematuria, conjuctival hemorrahge 22 = Lij &l

P. M. Hx: HBV LC (Child-Pugh class A)
P/Ex.: BP130/83 mmHg PR 89/m RR 18/m



Initial Laboratory data

CBC WBC 4200 /mm3 , Hb 12.0 g/dL , PLT 113X103/mm3

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

Chemical & electrolyte battery
Ca/P (mg/dL) 8.5/3.6 Glucose (mg/dL) 140
BUNY/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) Trend £ 5|

PT INR during warfarin treatment
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Management of an elevated INR

[

Flevated INR.*" No Significant Bleeding

41

(o

INR ahove

bhut <45

*  FReduce arslap
wrarfhrin deose.
MMormiter INE. .
Feasume wrarfarn
when IME
thermpeuhe.

* Dose reducton

if only shighily
above therapaite

therap eutic range

may notbhe reedead

~

INR 4.5 to 10 \\

Hold 1 to 2 deses ofwrafann.
Meorutor IME. Fesame
wrafarin at 1-:l.=:rer deosewarhen

Witanton E not poestizely

recomnnnernded i no evidenos

of bleeding .

* VWitamon E canbe used 1f
urgent surzery needed [=5 mg,
with addibonal 1 1o 2 me in 24

4L

l/./-"

111“5 meeded:l orhb leedug nsk

®

INR =10
Hold wrarann and give
witarmm K 25 to 5 me
PO evenif nothleeding.
Monitor INE. Fesume
wratfarin at loarar dDE =

of vitarun K orally. Mix
with omnge puice o

mrprove tas tass

Warfarine Associated Major Bleeding™*

el

4L

+ PCC maggested over FFP. (FFP disadvartazes: slower onset, #sls of allermic
wachon and pdection trars noss 1o, longer prepambon tme, higher
e Additicen of vitanin K 5 to 10 me by slowr IV infision mzzes ted.




Warfarin Mechanism of Action

Warfarin
R-warfarin S-warfarin
CYP1AT p——
CYP1AZ l 1 CYP2CY X
CYP3A4 -
| >
Vitamin K reductase ‘S
s -
/"’_ N é
// N
-
/'/ \"\ s
/l \ v
-,‘ E
Oxidized vitamin K | l Reduced vitamin K ‘ - 40
| =
\ / 0,and CO; =
\\ /// E\I 20
M © Protein C
G, e o
v d \\ Functional W 0
coaqulation
/ Vitamin-K-dependent \ factgrls ' 12 3 456 7 8

carboxylase V|, Vil IX, X Observation Time (Days)




Characteristics of Therapies for

Warfarin Reversal

Evidence of
Time to Effect (After | Duration Efficacy for Risk of

Product Admimistration) of Effect | Warfann Revesal Thrombosis
Oral vitamin K 24 h Days R NS
Intravenous 8-12 h Days +r NS
vitamin K
Fresh frozen Immediate 12-24 h ++ NS
olasma
PCC Immediate 12-24 h 4+ + (Higher with

activated PCC)
Recombinant Immediate 25 h + +4

factor Vlla




Vitamin K

* Needed several hours to maximum therapeutic effects (INR
reduction)

* Slow IV infusion d/t anaphylactic reaction

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

* The taste of undiluted vitamin K can be unpleasant, and mixing it
with orange juice can mask this taste.

Vitamin K, Injection
Phytomenadione Injection BP

Liv-vit K EEEX" i



Prothrombin Complex Concentrates
(PCC)

* Originally developed to restore hemostasis in hemophilia B
(Factor IX deficiency)
* (also) TOC to reverse anticoagulation with VKAs

* 4-factor PCC (4-F PCC) : Factor II, VII, IX, X
e 3-factor PCC (3-F PCC) : Factor II, (VII), IX, X
e Activated PCC

- FEIBA" TIM 4 IMM E
@; 500 FEIBA units* 0

St i Conga (wmarny Fees S ovne

y =



Fresh Frozen Plasma (FFP)

. Fresh Frozen Plasma (FFP)
Commonly used to reverse warfarin therapy |

Not recommended it for DOAC reversal

Contain all coagulation factors (fibrinogen variable !5’
concentrations)

Recommended dose : 15-20 ml/kg

Advantages  Easy available
Low cost

Disadvantages Human product - Allergic reaction, Transfusion Related Lung Injury
(TRALI), needed ABO compatibility

A long time to prepare d/t defrost

High infusion volume (1500ml 1) in order to increase coagulation factor
concentration = Caution in Renal failure and/or Heart failure



Recombinant Factor VIl activated
(rFVI1ia)

* Hemostatic agent at vascular injury site

-> rFVII combine tissue factor at injury site
> Factor X Activating, locally [a- =
- Platelet activating =

-> Thrombin 1 T s
> - St
Hemostasis | -

* Local reaction = systemic activation



Risk and benefit of
anticoagulation in VTE

Recurrent

4




Case fatality of recurrent VTE and
major bleeding

Systematic review

Case fatality rate

16
14
12
10

13.7

8
6
. 3.6
2 I
0
During After Bleeding
anticoagulation anticoagulation

Recurrent VTE

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



Risk of long-term recurrence

Estimated risk for long-term

recurrence?

Intermediate (3—8% per year)

Risk factor category
for index PEP

Transient or reversible factors

associated with <10-fold increased risk
for first (index) VTE

Non-malignant persistent risk factors

Mo identifiable risk factor

Examples®

* Minor surgery (general anaesthesia for <30 min)

* Admission to hospital for <3 days with an acute illness

* QOestrogen therapyl/contraception

* Pregnancy or puerperium

+ Confined to bed out of hospital for 23 days with
an acute illness

* Leg injury (without fracture) associated with reduced
mobility for 23 days

* Long-haul flight

* Inflammatory bowel disease

* Active autoimmune disease

ESC guidelines. Eur heart J 2019



Risk factors for bleeding with
anticoagulation therapy in VTE

Age> 65y

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

Chest 2012;141 :e419-e494
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Therapeut
VTE treated with warfarin
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Erken PMG, et al. PLoS One. 2012; 7(9): e42269



Bleeding and mortality :
INR variability and iTTR

Quartiles 1 ’ .

4

Bleeding total

iTTR Ref 1.41(1.11-1.78)

2.56 (2.06—3.19)
2.06 (1.63-2.61)

4.03 (3.20-5.08)
3.80 (3.01-4.79)

"u"ariahility Ref 1.25(0.98-1.60)
Death
iTTR Ref 1.65(1.28-2.13)

Variability Ref 0.98 (0.76-1.26)

2.43 (1.90-3.11)
1.66 (1.31-2.11)

5.54 (4.36—7.04)
3.45 (2.75—4.33)

iTTR, individual time in therapeutic range; Ref, reference. For iTTR, the quar-
tiles are: 1 (> 84%), 2 (73%-84%), 3 (57%-73%), 4 (< 57%). For INR varia-
bility, the quartiles are: 1 (< 0.66), 2 (0.66—0.85), 3 (0.85-1.05), 4 (>1.05).

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



Low vs conventional intensity
warfarin

Low-intensity  Conventional-intensity Risk Ratio Risk Ratio

Study or Subgroup _Events  Total Events Total Weight M.H, Fixed, 95% CI M-H, Fixed, 95% CI
Clive Kearon 2003 33 3 324 338% 353[0.99 1252 —
Clive Kearon 2008 16 369 b 369 662% 267[1.06,6.74 —i—
Total (95% Cl) 706 693 100.0%  2.96(1.40,6.24] <
Total events 27 g

A= 119 df= =073 P=0% t t t t
Heterogeneity ChP=012, df=1(P=0.73), F= 0% 0005 0 1 0 200

Test for overall effect Z=2.84 (P = 0.004) Favours lowintensiy Eavours conventional

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

14
12
10
8
6
4
2

0 : P

Low risk Moderate High risk
risk
m Anticoagulation 0-3 mo 1.6 3.2 12.8
antlcoagulatr;%] after first3 0.8 16 6.3

Chest 2012;141 :e419-e494



Bleeding risk score model in VTE

Age

=85 yrs (@] 3.5 Points
40-84 yrs (@] 1.5 Points
=40 yrs (@] 0 Paoints
Gender

Male O 1 Point
Female (@] 0 Points

Renal Function

MNormal Renal Function [GFR =60 - .
. 2 o 0 Points
ml/min/m

Moderate Renal Failure [GFR 30-

59 ml/min/m?2 1 Point
fni\«l;i:;n?‘?enal Failure [GFR =30 5 5 Points
Liver Function
MNormal Liver Function [INR = 1.5] (@] 0 Points
Liver Failure [INR = 1.5] (@] 2.5 Points
Platelet Count
=50 x 10%/L O 0 Points
=50 x 10%/L @] 4 Points
Admission to ICU or CCU
2.5 Points

Central Venous Catheter

- 2 Points
Active Gastric or Duodenal Ulcer

- 4.5 Points

Prior Bleeding within previous 3 months

Active Cancer

(] Yes 2 Points

Male Patient with Uncontrolled

Hypertension

[Systolic BP 2140mm Hg]

O Yes 1 Point
Anaemia

[Hb <130g/L Men. Hb <120g/L Women]
Yes 1.5 Points

History of Bleeding
[Major or non-major clinically relevant bleeding]

(] Yes 1.5 Points

Renal Dysfunction
[CrCl 30-60ml/min]

4 Points
Rheumatic Disease

2 Points
Active Malignancy

2 Points
<7 Not at increased risk of bleeding

=7 Increased risk of bleeding

Yes 1.5 Points
Age =260 yrs

O Yes 1.5 Points
<2 Low bleeding risk

22 High bleeding risk

Decousus H, et al. Chest. 2011; 139: 69-79.
Klok FA, et al. Eur Respir J. 2016; 48: 1369-76




Contraindications to therapeutic
anticoagulation : ASCO 2020 guideline

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.




Case 2. (67/M)

« 1EH™ Unprovoked PTE I Tt rivaroxaban & &
melena® L{ €

« BP93/68 mmHg PR 166/m, RR 20/m

. Hb 6.8 («10.4) g/dL



Gastroscopy

33940261
PMY

M 67

04 03 2017
00”03’ 47

SCv:11




33940261
PHY

04/04/2017
12:37:39

00:25:45

HEN/HEN
011
Eh:A7 Ce:0

Colonoscopy

33940261
PHY
H 67

0440472017
12:45:08

00:33:14

HEN/EHEN
0/1
Eh:A7 Ce:0

Lower GI bleeding d/t ascending colon angiodysplasia
-> Hemoclipping
Rivaroxaban 20mg qd -> apixaban 5mg bid



Management of bleeding
complications on DOACs

Bleeding on DOACs J

Assessment and stabilization

= Clinical evaluation

» Time/dose of last drug intake
*« Hemodynamic resuscitation
= Diuresis promotion

4[

= Blood cell count
* Renal function
= Liver function

* RBC
transfusion

» Platelets
transfusion

t

DOACs plasma] "l’Non-lifo threatening

levels

J

availability)

Laboratory Definition of severity Identify source
evaluation of bleeding of bleeding
Life threatening/critical Local
MB site MB hemostatic
= All measures for non- measures
= Stop DOACs 2
- Tranexamic acid life threatening bleeding Endoscopic-
- Desmopressin (if = Specific reversal for radiological-
HRS/uremia) ?’b‘m" ) surgical-
. Idarucizumab)
= Estimate time of approach
e p,a";‘a - Non specific (4F-PCC)/ e Bl g
. levels normalization | specific (andexanet
. _4 alfa) reversal for Xa
inhibitors (upon

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



ildarucizumab

A
Dabigatran o'
* Humanized monoclonal antibody, binding s

both unbound dabigatran and thrombin-bound |\ E AR s
dabigatran W 2

Thrombin

Prothrombin
—> promptly neutralizing anticoagulant activity Xal va
* 2 bolus each of 2.5g, 10-15min apart. i L [ -
e
=
* Approved by the U.S. FDA and the EMA s F;fﬁ




Andexanet alfa

* Recombinant protein with high s
affinity binding to FXa inhibitors = - @ Q
* Rivaroxaban & Apixaban : effective | Q .xa

e 7hrs 1: 400mg bolus over 15-30mins -
480mg infusion over 2hrs i

 7hrs | or unknown : 800mg bolus over 15-
30mins = 960mg infusion over 2hrs

EXXAEZ  ANDEXXAER

SR, ) (1 S EOrtrers, rochoted 0
et e L bt
o 0 mg/viol




Meta-Analysis of Reversal Agents for
Severe Bleeding Associated With DOACs

100 -
95 -
90 -
85 -
80 -
75 -
70 -
65 -
60 -
55 -
50 -
45 -
AQ -
35 -
30 -
25 -
20 -
15 -
10 -
g -

Percentage of Events (%)

Events

Pts

DEATHS

7% 17.4% 174% 2 THROMBOEMBOLISM
10.7%

46% 43% 3.8%
TOTAL 4PCC IDARU ADX TOTAL 4PCC IDARU ADX

623 338 168 117 159 &7 37 55
4169 2125 1108 936 3,092 1,550 1,011 531

Gomez-Outes, A. et al. J Am Coll Cardiol. 2021;77(24):2987-3001.

EFFECTIVE HEMOSTASIS
80.7%

78 594, 80.1% 76.7%

TOTAL 4PCC IDARU ADX
1,469 876 288 305
1,890 1,102 405 382



Ciraparantag: universal antidote

* a synthetic, small, cationic, water-

Xa inhibitors

soluble molecule ]3 ;abigatran
»

Va Xa

* Binding : FXa, Flla, LMWH, 2~ .

fondaparinux uFH =
Ciraparantag
Fibrin

* VKA : No binding = No effect

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

Dabigatran Rivarowban Apiubn Edoxaban
RE-COVER (150mg) [17] EINSTEIN DVI-PE [18-20] AMPLIFY [21] Hokusai-VTE [22
Recurent VIE = - - -
MB or CRNMB | - | |
MB - | | -
ICH | | X \
MGB T - i =

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



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

Dabigatean [23-25]  Rivaroxaban [23, 24, 26-28]  Apixaban [24,28-31]  Edoxaban

Recurrent VIE = =
CRNMB =

MB = =
ICH - |
GIB = =

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



Major and case fatality bleeding during
initial treatment: DOAC vs warfarin

Meta-analysis of 6 RCT: RE-COVER I and I, EINSTEIN-DVT, EINSTEIN-PE,
AMPLIFY, and HOKUSAI-VTE

Maior bleadi + 062 (045 085 Total major bleeding (95%Cl), events 1.8(1.3- 3.1(2.1-4.2)
j v { J per 100 patient-years 2.4)
Falal bieading . 0.36(015,0,64) Fatal bleeding (95%Cl), events per 100 0.1(0.04- = 0.3(0.2-0.4)
patient-years 0.2)
Case-falally bleding rate . 0,57{0.25, 1,30 Case fatality bleeding rate (95%CI), % 6 (3-10) 10(5-16)
) : Critical bleeding (95%Cl), events per 0.5(0.4- 1.24(0.,9-1.64)
Creal oo —— VOB o0 parentyoar 0
B Case critical bleeding rate (95%Cl), % 29(21- 42 (33-53)
Case0ricl by e —— 09 (046,104 x
Allcause doath 'l' 097(084 1,13 All-cause death (95%Cl), events per 36032 38(3344)
100 patient-years 4.0)
Dl dueto VTERieedig N 080(07 119
| T | | Death due to VTE/bleeding (95%Cl), 0.7(0.6- 08(0.6-1.2)
01 02 05 1 2 events per 100 patient-years 0.9)

Favours DOAC  Favours standard treatment

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



Outcomes during extended
therapy: DOAC vs placebo

EINSTEIN-Extension and AMPLIFY-EXT

Total recurrent VTE : 3 0,19 (0,13, 0,27)

o

F
Recurrent fatal VTE = 0,42 (0,14, 1,20)

2,02 (0,75, 5,43)

Case-fatality VTE rate

Recurrent PE B 0,25 (0,10, 0,59)
Case-PE rate - 1.62 (1,07, 2.45)

1,93 (0,20, 19,05)

Major bleeding

Critical bleeding [ 0,50 (0,07, 3,55)
Ali-cause death B 0,39 (0,19, 0,80)
Death due to VTE/leeding = 0,42 (0,14, 1,20)
I I I | | | | I
0,01 01 02 05 1 2 5 10 100

Favours DOAC Favours placebo

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



Risk of bleeding of extended VTE
treatment with DOACs

Dabigatran Rivaroxaban Apixaban
RE-MEDY (versus RE-SONATE (versus EINSTEIN-EXT (versus EINSTEIN- AMPLIFY-
VKA) [35] placebo) [35] placebo) [18] CHOICE EXT (versus
(versus ASA placebo) [37]
100 mg) [36]
150 mg 150 mg 20 mg 20mg 10mg 5mg 2.5 mg
Recurrent = l ! l l l l
VTE
MB or l 1 1 — — — _
CRNM
MB == - — = = = =
GIB - - - - - - -
ICH - - - - - -

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



DOAC vs LMWH in patients with

cancer-VTE
Recurrent VTE Major Bleeding CRNMB*
9.1% 1%
Dalteparin 5 79 3.6% 4.8% 730% DOACs
DO ACe Dalteparln DOACs Daltepari
RR=1.55(119-2.03) RR=0.74 (0.52-1.06) RR=0.68 (0.54-0.86)
p=0,001 p=0.110 p=0,001

*More evident in studies with Gl cancers

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



DOAC vs LMWH in patients with
cancer-VTE

A - -
Major bleeding
Dalteparin DOACSs Risk Ratio
Study Events Total Events Total P value Risk Ratio IV, Fixed, 95% CI
Hokusai VTE 21 524 36 522 0.043 0.58[0.324, 0.98]
Cancer SELECT-D 6 203 11 203 0.223 0.55[0.21, 1.45] =
ADAMVWTE 2 150 0] 150 0.298 5.00([0.24, 103.28)] : =
CARANVAGGIO 23 579 22 576 0.803 1.04 [0.59, 1.84] ——
Total (95% CI) 52 1,456 69 1,451 0.110 0.74[0.52, 1.06] E
[ L | L L
Het ity: Chi* = 4.08, df = 3 (P = 0.253); |I* = 26% J T J ' J
eterogeneity: Chi ( ) o 0.01 0.1 1 10 100
Dalteparin DOACSs
B Gastrointestinal bleeding
Dalteparin DOACSs Risk Ratio
Study Events Total Events Total P value Risk Ratio IV, Fixed, 95% CI
Hokusai WVTE Cancer G 524 20 522 0.008 0.30[0.12, 0.74] —
SELECT D 4 203 8 203 0.251 0.50[0.15, 1.63] I
CARAVAGGIO 10 579 11 5§76 0.816 0.90([0.39, 2.11] —
Total (95% CI) 20 1,306 39 1,301 0.020 0.53[0.31, 0.92] <
. [ L | 1 1
Heterogeneity: Chi* = 3.07, df = 2 (P = 0.21); |* = 35% 1 T J T 1
e ': } : 0.01 0.1 1 10 100
Dalteparin DOACSs

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



Mechanisms of DOACs-related

Gl Bleeding

Systemic anticoagulant effect 7 it
\ — - { / \>'

| 1. Incomplete absorption

/ ical anticoaqulant effect)
s (topica g
K\ T 2 2. Direct caustic effect

l op.cdleffect} |
(tartaric acid in dabigatran)

¥ J, N
\\ / 3. Inhibition of mucosal healing

- = e "

Warfarin,
rivaroxaban

Upper Gl

Dabigatran
Lower Gl



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

Dabigatran  Rivaroxaban  Apixaban Edoxaban

Mechanism of action Anti-thrombin  Anti-factor Xa Anfi-factor Xa  Anti-factor Xa

Bioavailability 1% 66% 30% 60%
Tmax (h) 1.3 23 3 1-3
T%2 (h) 9-17 6-13 12 12
Dosing bid once daily bid once daily
Renal excretion High Moderate Moderate Moderate
Hepatic metabolism Low Moderate Moderate Moderate

Reversal agents ldarucizomab! Andexanetalfs Andexanetalfs Andexanet alfa

Aripazine Aripazine Aripazine Aripazine




Anti-factor Xa activity (na/mL enoxaparin)

Anti-factor Xa activity of
rivaroxaban and enoxaparin

—&— Rivaroxaban (n = 11)
- Enoxaparin (n = 10}
- & - Co-administration (n = 10)

T T T
2 4 5 8 10 12 14 16 18 20 22 24
Time (hours)

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



PK/PD of apixaban and rivaroxaban

10.0 —lli———— A ixaban

— Rivaroxaban

AntkFXa activity (IU/ml)

&0 7=
Time (hours)
Table 3 Summary statistics: steady state anti-FXa activity of rivaroxaban and apixaban
N=14 Peak (IU/imL) Trough (IU/imL)} Pealctrough ka (h) AUC(LII] Auc{{n_m T, (h)
G mean (CV) G mean (CV) G mean median (IU- himL) (IU-himL) Mean
(CV) {min—max) G mean (CV) G mean (CVY) (5D)
Rivaroxaban 10mg 2,82 (51) 0.170% (32) | 6.5% (57.4) 2.00 (1.00-3.00) 17.8 (29) ME™
QD (0-24 h)
Apixaban 2.5 mg 112 (21) 0.240 (22) 4.7 (19.5) 200 (1.00-3.00) 7.42(21) 13.3 (22) B.91 (246)
BID {0—12 k)

Frost C. et al. Clin Pharmacol. 2014



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

Case 3. (61/M)

Chief complaint :abdominal pain

Present ilIness:
LH & 42 2 E{ 9| abdominal pain 2 Q£ A0 M =20} Al s}o
Acute cholecystitis with stone 2 2 A3} 7|Lf 1} 21513 biliary CTA|
-> asymptomatic PE Y 7A&|0 2 57| L1} 2| E|

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 27.55s

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-10.006 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 A& <5l
apixaban STt




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

i = i




HD#11 f/u Gastroscopy

S: Sx (-)
O: Hb 10.4 g/dL

Management

. Enoxaparin 1€ &
Apixaban 5mg bid HZ




2-month after apixaban treatment

S: No bleeding events
O: Hb 12.1 g/dL

Management
: apixaban 28 S Erok4 elective LLC



Resumption of anticoagulant after
achieving hemostasis with Gl bleeding

Does =1 of the following factors apply?
= Patient at high risk of rebleeding or death/disability with rebleeding
« Patient does not wish to reinitiate anticoagulation therapy

No Yes
b w
Suggest restarting Suggest restarting
anticoagulation anticoagulation 7 days after

cessation of bleeding/achievement
of hemostasis (unless specific
contraindications are present)

v
Post-hemostasis only
Warfarin/VKA therapy DOAC therapy
« Resume within 4-7 days after cessation of * Resume within 4-7 days after cessation
bleeding/achievement of hemostasis of bleeding/achievement of hemostasis
(particularly for high-risk patients) * Patients with rapidly reducing renal clearance
» Full anticoagulation activity will resume within should be treated with caution as this will impair
2-3 days of warfarin/VKA resumption excretion (particularly in the case of dabigatran)

* Full anticoagulation activity will resume within

several hours of DOAC resumption

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



Resumption of anticoagulants after

ICH

Amendable cause

No

\ Iy » A
Deep ICH
v v v v
AF VTE VTE AF
VTE<3-months, VTE<3-months,
Moderate-high g Restart VKAs Cances, High thromboembolic risk
thromboembolic risk recurrent VTE recurrent VTE
or major thrombophilia or major thrombophilia

.

A 4

NOACs

Consider:

IVC filter+prophylactic LMWH

or NOACs

!

!

Consider
IVC filter+prophylactic LMWH

Consider resuming
with

NOACs

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

{‘}lli'l_]il'_'\' of the

No. of Participants Evidence Relative Effect
Outeomes (Studies) Follow-up (GRADE) (95 CI)
Overall 114 (2 studies*) 10 d Lorw®d due to BER. 1.05 (0.46-2.36)
mortality risk of bias,
imprecision
PE (fatal and 10,681 (8 studies*) Moderatecdf due RR. 0.7 (0.47-1.03)=
nonftatal) 14-90 d to imprecision
Symptomatic 914 (8 studies<) Moderatedth dne BR. 0.31 (0.21-0.42)=
I A B 2-52 wlk to inconsistency
Rebleeding 159 (3 studiesi) 7-10 d Lorw=2k due to BER. 0.24 (0.05-1.13)!

risk of bias,
imprecision

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 20C)

CHEST 2012; 141(2)(Suppl):e601S-e636S



Inferior vena cava filters

Recommendations

IVC filters should be considered in patients
with acute PE and absolute contraindications
to anticoagulation.

IVC filters should be considered in cases of PE
recurrence despite therapeutic

anticoagulation.

Routine use of IVC filters is not

302 — 304
recommended.

Class® Level®

Ia C

Ia C

ESC guidelines. Eur heart J 2019



Vena caval filters : PREPIC | trial

« 400 patients with proximal DVT +/- PE

« Two-by-two factorial design

* Randomized: +/- permanent I\VC filter, UFH or LMWH

« Qutcomes: recurrent VTE, death, major bleeding (day 12 and 2 years)

EvENT AanD Time Mo Opoos RaTio P
oF ('CCURRENCE FiLTeR FiLTER (95%% CI) WoaLue

No OppsRamo P

number (percent)

Eno Pomr FiLrer Furer  (95% CIFF  Vawue - e ,
Svmpromatic pulmonary
embolismt
Enrollment—3 mo 2 o
number (percent| =3 mo—1 yr 0 <+
=1—-2 yr =3 _ 2 _ B
. All 6 (3.4) 12 (65.3) " 12,3? . 0.16
Pulmonary embolism Recurrent deep-vein
. - h bosis
Symptomatict 2 5 Enrollment. 3 mo o o
Asymptomatic 0 4 e 0 p
ASY =1—-2 v 20 8
ymp . ) All o 37 (20.8) 21 (11.5) 1.87 0.02
Allf 2(11) 948 0.22 0.03 Q.10 _3.20)
In n;ﬂ‘) ﬂn\l hi’i{ﬁll:ot;llﬁffrll?%3 e 11 10
. . PR . =3 mo—1 vr 5 8
e =1—2 w 1
Major bleeding 9(45)  6(30) 1.49 0.44 >1-2 yr R ST - oe1
(0.53-4.20) (0-£1—1.45)
o . : ’ I)Ca}th _
Death 5(2.5) 5(2.5) 0.99 0.99 Earollmep S me 1 1S
=1—2 w lo 18
(0.29-342) an i3 (21.6) 40 (20.1) 1.10 0.65
(0.72—1.70)

Decousus NEJM 1998; 338:409-415



Vena caval filters : PREPIC | trial
8 vear follow-up

f : (
L < 10—
2 " 4 I
N '-"": w |
i . Nofiler @ “?03
o 5 : Al
0 { 0 8 No filr
: ! oL 7 cexols
= , c 4
2 Fie [ T 0 .
0 > > File
Q > 0
et & : 1
3, 7 e -8 o1 | bt
0 , =008 P=00i U} p 0t
0123 45678 01 2 3 45678 01 2 34567148

PREPIC study group Circulation 2005;112:416-422



Impact of vena cava filters on in-
hospital case fatality rate from PE

Data from the US Nationwide Inpatient Sample

60

OVC Filter ENo VC Filter

45

30

15

In-Hospital Case Fatality Rateln Patients With PE (%)

15
7.2 7.9 i. 7.6
.D 1 - :
Stable Stable Unstable Unstable
No Lytic Lytic Lytic No Lytic

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



IVC filter in patients wit VTE and a
significant bleeding risk

Propensity score—matched analysis of the RIETE study

30-Day Outcome Filter No Filter OR (95% CI) p Value
Any VTE
Death 23/344 (6.6) 35/344 (10.2) 0.63 (0.36-1.12) 0.12
PE-related death 6/344 (1.7) 17/344 (4.9) 0.35 (0.15-0.43) 0.03
Major bleeding 13/344 (3.8) 18/344 (5.2) 0.71 (0.35-1.46) 0.35
Recurrent VTE 21/344 (6.1) 2/344 (0.6) 11.12 (2.56-48.19) <0.001
Any DVT*
Death 8/134 (6.0) 15/134 (11.2) 0.53 (0.20-1.44) 0.21
Major bleeding 5/134 (3.7) 5/134 (3.7) NCT
Recurrent VTE 4/134 (3.0) 2/134 (1.5) NCT
Any PE
Death 15/210 (7.1) 24,210 (11.4) 0.60 (0.19-1.21) 0.15
Major bleeding 8/210 (3.8) 14,210 (6.7) 0.55 (0.23-1.32) 0.18
Recurrent VTE 17/210 (8.1) 2/210 (1.0) 9.16 (2.24-32.48) <0.001

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



Effect of a Retrievable Inferior Vena Cava

Filter Plus Anticoagulation vs
Anticoagulation Alone : PREPIC2 trial

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

Group, No. With Events (2)

Filter Control
Clinical Outcomes (n = 200)* (n = 199) Relative Risk, % (95% CI) P Value®
At 3 Months
Recurrent pulmonary embolism 6 (3.0) 3 (1.5) 2.00 (D.51-7.89) .50
(primary efficacy outcome)*®
Fatal 6 (3.0) 2 (1.0)
Nonfatal 0 (0.0) 1 (0.5)
Recurrent deep vein thrombosis 1 {0.5) 1 (0.5) 1.00 (0.06-15.9) >89
Recurrent venous thromboembolism 7 (3.5) 4 (2.0) 1.75 (0.52-5.88) 36
Major bleeding 8 (4.0) 10 (5.0) 0.80 (D.32-1.98) .63
Death 15 (7.5) 12 (6.0) 1.25 {0.60-2.60) .55
At & Months
Recurrent pulmonary embolism® 7 (3.5) 4 (2.0) 1.75 (0.52-5.88) .54
Fatal 6 (3.0) 3 (1.5)
Nonfatal 1 (0.5) 1 (0.5)
Recurrent deep vein thrombosis 1 (0.5) 2 (1.0) 0.50 (0.05-5.47) =99
Recurrent venous thromboembolism 8 (4.0) 6 (3.0) 1.33 (0.47-3.77) .59
Major bleeding 13 (6.5) 15 (7.5) 0.87 (0.42-1.77) .68
Death 21 (10.6) 15 (7.5) 1.40 (0.74-2.64) .29

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



Effect of post-filter anticoagulation on mortality
in patients with cancer-associated PE

» Aretrospective cohort study of patients with a solid tumor and vena cava

filter inserted because of PE at Asan Medical Center

Owerall survival

—— anticoagulaton

=== o anficoagulabton -

P-vae = .06

% survival

Days

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



Complications of IVC filters

Complication from insertion 4-11
Insertion site thrombosis 2-28
IVC thrombosis 6-30
Filter Migration 3-69
IVC Perforation 9-24
Post thrombotic Syndrome 5-70




Anticoagulation and heavy
menstrual bleeding

Which medicine
should | take?

HMB/AUB effects:
- 20% of women at some point
- 70% of women on warfarin

Observational studies of rivaroxaban have demonstrated|[&]:

=  Prolonged menstrual bleeding >8 days (27%)

=  Unscheduled contact with a provider for vaginal bleeding (41%)
=  Medical or surgical interventions for vaginal bleeding (25%)

= Adaptation of anticoagulant treatment (15%:)

Incidence of Major or Clinically Relevant Nonmajor Uterine Bleeds in
Randomized Controlled Trials of Direct Oral Anticoagulants[7,8]

Drug Incidence OR (vs warfarin)
Rivaroxaban 9.5% 2.1
Edoxaban 9.0% 1.26
Apixaban 5.4% 1.18
Dabigatran 5.9% 0.59
Godin R, et al. Vascul Pharmacol.2017:93-95:1-5.

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



Risk of VTE in Anticoagulated
Women on Hormonal Therapies

> the EINSTEIN DVT and PE trials

Hormonal VTE Risk
Therapy (26 year)
MNone 4.7
Estrogen- 3 7
containimg '
Progestin-only 3.8

Ay therapy 3.7

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



Tranexamic acid in menstrual

bleeding

Tranexamic acid is effective
for the treatment of HMB

40% reduction in
menstrual blood loss
Improved quality of life
Contraindicated in the
selting of acute
thrombosis

Mot studied in women on
anticoagulation or with a
history of VTE

tPA,
-

Fibrinolysis and Menstrual Bleeding

T tPA &
fibrircly=is
in HMBE

Plasminogen
B ,a.;-utiﬁhrinuhrti]:
Plasmin 3{

Lo L fibrinolysis
and blood loss

Holding or discontinuing anticoagulation early

* Increases the risk of recurrent VTE

= Is not proven to reduce menstrual blood loss
. Is not recommended

Possible benefit of switching from a “higher risk” anticoagulant such as
rivaroxaban to a “lower risk” anticoagulant such as dabigatran or apixaban is
the subject of ongoing studies.

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




Takeaway messsage

* [t s generally not adequate to ascribe the bleeding to
the effect of the anticoagulant.

* Occult bleeding in the individual receiving DOACs
should be systematically evaluated.



