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Agenda

* Why do clots matter?
— Overview of VTE
* What is the incidence of VTE in stroke patients?
— Epidemiology of VTE after stroke
* How do we prevent VTE in stroke patients?
— |Is anticoagulant prophylaxis effective?
— Is anticoagulant prophylaxis safe?
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@ Why do clots matter?

Venous thromboembolism
— Third vascular cause of mortality

— 200,000 cases per year in Canada
— 60,000 hospitalizations

Lazo-Langner A, et al. Res Pract Thromb Haemost 2018

@ Why do clots matter?

Thrombosis Compendium

Global Burden of Thrombosis
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Auron M, Wendelboe, Gary E. Raskob
Table.  Incidence, Mortality, YLD, and DALY of por 100000 Pop
Mansn  Inchemic Venous Thrombosmbolism
Inciderce 15187 2003 1143 2013 115-268 (2010)"
Mortalty 423 201 9.4-32 3 (1008~ 2008)4 =
27 3

e/ Nal availatile
o0y 45,0645 @010y

ol wim

the Glohal Burden of e

anbiley
Y estimated Pospital- sssociato

" p irer
4 DAL Ys of pulmonary smiclism 1o be 7.6+ Cirenlation Research April 29, 20016




5/18/2019

“] Why do clots matter?

Thrombosis Compendium

Global Burden of Thrombosi
Epidemiologic Apkﬁb
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Table. Incidence, Mortality, YLD, an: f The@abotic Gonditions per 100000 Population
Atrial Fibrillation* Venous Thromboembolism
[ 1143 2013) 77.5 males (2010), 115-269 (2010)"
59.5 females (2010)
G 5.5 (2010) 42.3(2010) 1.7 (2010) 9.4-32.3 (1998-2008)'5
YLDS 1

5.8 (2013) 2.7 (2013) 0.9 (2013)

45.0-84.5 (20104

¥a of pulmonary smiclism o be 7.6+ Cireulation Research April 29, 2006

Clots kill people

Causes of Death in U.S. Deaths/Yr

AMI 215,000
Pulmonary Embolism 200,000
Accidents 97,835
High Fataliti 41,800 Total
ighway Fatalities ,
gnwey < PE
Breast Cancer 40,200
AIDS 13,426
2002 AHA Heart and Stroke Update.

Heit J, et al. Blood. 2005;106.
derson EALL atal A Hematol 200

11

Clots kill people

Causes of Death in U.S. Deaths/Yr

AMI 215,000
Pulmonary Embolism 200,000
Accidents 97,835
Studies in the US 41,800 Total

7% treated unsuccessfully, 34%
sudden and fatal, and 59% undetected 40,200

< PE

AIDS 13,426

2002 AHA Heart and Stroke Update.

Heit J, et al. Blood. 2005;106.
derson EALL atal A Hematol 200
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Clots are frequent

* Incidence in Ontario

— VTE 125 per 100,000 PY (95%
Cl 123 t0 127)

— DVT 97 per 100,000 PY (95%
Cl 96 to 99)

— PE 36 per 100,000 PY (95% CI
35t037)

Lazo-Langner A, et al. Res Pract Thromb Haemost 2018
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Does race matter?

¢ Systematic review

* VTE incidence per 100,000 PY
* 162 and 439 in Caucasians
* 143 and 746 in Africans
¢ 3.2and 16.6 in Asians
* 13.9 and 94 in Hispanics

— Hospital incidence of VTE per 100,000 PY

¢ 21and 131 in Caucasians
¢ 22 and 155 in Africans
* 2and 26 in Asians
* 33.1and 71 in American Indians/Alaskan Indians
* 9in Hispanics.

Al-Ani et al. Blood 2015

14

Yes, race does matter

ORIGINAL ARTICLE rP._.tD...._ﬁ

Immigration, region of origin, and the epidemiology of venous
thromboembolism: A population-based study

Alejandro Lazo-Langner MD, MSc'*? | Kuan Liu MSc® | Salimah Shariff PhD" |
Amit X, Garg MD, PhD, FRCPC*** | Joel G. Ray MD, MSc, FRCPC®**

15



5/18/2019

Ethnicity distribution

Western
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o . . .
Results - Population Characteristics

Western West Asian White
6% 16%

South Asian
29%

Black
9%

Latin American
7%

Arab

East Asian
25%
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“!_lm Results — Incidence rates (per 1,000 PY)
- e M 0.73 (0.63-0.85) R =
M 1.30 (1.22- 1.39) 4 F 1.06 (0.94-1.19) 3 3 e
’ F1.72 (1.63-1.82) R M 0.38 (0.34-0.42)

F 0.45 (0.41-0.49)

M 0.76 (0.67-0.87)
A F104(093-117) .

M 0.56 (0.52-0.61)

M0.91 (0.80-1.05) F0.79 (0.74-0.84)
F 1.38 (1.25-1.53)

M 0.96 (0.86-1.07)
F1.71(1.59-1.85)

18



Western

M 1.30 (1.22- 1.39)

’\_ F1.72 (1.63-1.82)

M 0.96 (0.86-1.07)
F1.71 (1.59-1.85)

Results — Incidence rates (per 1,000 PY)
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Results — Incidence rates (per 1,000 PY)

M 0.38 (0.34-0.42)
F 0.45 (0.41-0.49)

M 0.56 (0.52-0.61)
F 0.79 (0.74-0.84)
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Male Patients Female Patients

Latin American

East Asian

South Asian
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Male Patients

Black

Latin American

Female Patients
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East Asian

South Asian
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Review Article 2243

Incidence of Venous Thromboembolism in Asian
Populations: A Systematic Review

Lai Heng Lee'2F Alexander Gallus**  Rawul [indal®  Chen Wang™®  Chau-Chung Wu®'?

Thromb Haemost 2017;117:2243-2260.
« Increasing incidence of VTE

5/18/2019

* Korea
« Japan
« China
+ Singapore
25
-
b‘d PN D ACEESS Fraely vallable oeline PLOS one
+

Wesiern - pylmonary Embolism Incidence and Fatality Trends in
Chinese Hospitals from 1997 to 2008: A Multicenter
Registration Study

Yuanhua Yang'**, Lirang Lisng'*", Zhenguo Zhai'?, Hangyong He'”, Wanmu Xie'?, Xisoxia Peng™";
Chen Wang'**, on behalf of investigators for the National € Project for the and
Treatment of PTE-DVT

November 7011 | Volume 6 | haue 11 | 626861
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b‘d OPEN G ACCESS Fraely svellable online PLoS one
*
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In summary...

Western

* Overall VTE is frequent worldwide

* High mortality

* Incidence of VTE in Asia is lower
— Higher incidence in elderly

* Incidence is raising

5/18/2019
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Agenda

Western

— Epidemiology of VTE after stroke

* What is the incidence of VTE in stroke patients?

29

VTE in stroke

Western
Study No. of pts. % DVT % PE % Fatal PE

Warlow 1972 30 60 13 25
Denham 1973 47 46.8

Warlow 1976 a 76 53 15.8 7
Warlow 1976 b 15 53
Gibberd 1976 2 50 38 0
McCarthy 1977 16 75
Miyamoto 1980 141 29 0 (Tx) 0
Bounds 1981 100 13
McCarthy 1986 161 722 19.8 100
Turpie 1987 25 28 8 0
Bornstein 1988 49 225 2 0
Scmidt 1988 1538 - 7.1(13.6/5.2)
Landi 1992 70 286 14 40

30

Hamilton et al. Neurosurgery 1994,
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VTE in stroke
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Western
Study No. of pts. % DVT % PE % Fatal PE
Warlow 1972 30 60 13 25
Denham 1973 47 46.8
Warlow 1976 a 76 53 15.8 7
Warlow 1976 b 15 53
Gibberd 1976 2 50 38 0
McCarthy 1977 16 q 75
Miyamoto 1980 141 29 0 (Tx) 0
Bounds 1981 100 13
McCarthy 1986 161 722 19.8 100
Turpie 1987 25 28 8 0
Bornstein 1988 49 225 2 0
Scmidt 1988 1538 71
Landi 1992 70 286 114 40
Hamilton et al. Neurosurgery 1994. |
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VTE in stroke
Study No. of pts. % DVT % PE % Fatal PE
Warlow 1972 30 60 13 25
Denham 1973 47 46.8
Warlow 1976 a 76 53 15.8 71
Warlow 1976 b 15 53
Gibberd 1976 26 50 38 0
McCarthy 1977 16 75
Miyamoto 1980 141 29 0 (Tx.) 0
Bounds 1981 100 13
McCarthy 1986 161 722 19.8 100
Turpie 1987 25 28 8 0
Bornstein 1988 49 225 2 0
Scmidt 1988 1538 71
Landi 1992 70 286 1.4 40
Hamilton et al. Neurosurgery 1994,
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%

19,435 pts.
3 x 2 factorial

UFH (Hi-Low-No) ASA
Death @ 14 d, death or
dependency @ 6 mo

VTE in stroke

— Death, dependence, recurrence

Western
e CAST
— 21,106 pts.
— 4 weeks of ASA
— Clinical diagnosis
e IST

Aspirin Placebo
N (%) N (%)
Total PE 12 (0.1) 20 (0.2)
Fatal PE 5(0.1) 10 (0.1)
Heparin No Heparin
N (%) N (%)
Total PE 53 (0.5) 81(0.8)
Fatal PE 36 (0.4) 39 (0.4)

CAST Collaborative Group. Lancet 1997.
Sicoke Trial O

Group | ancet 190

33
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VTE in stroke
¢ CAST Aspirin Placebo
— 21,106 pts. N (%) N (%)
— 4 weeks of ASA Total PE 12(0.1) 20 (0.2)
— Death, dependence, recurrence
— Clinical diagnosis Fatal PE 5(0.1) 10 (0.1)
e IST
— 19,435 pts. Heparin No Heparin
— 3x 2 factorial N (%) ()
— UFH (Hi-Low-No) ASA Total PE 53 (0.5) 81(0.8)
— Death @ 14 d, death or
dependency @ 6 mo Fatal PE 36 (0.4) 39 (0.4)
CAST Collaborative Group. Lancet 1997
troke Trial Co i Group | ancet 1007

5/18/2019
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Western

¢ CAST 0 0 e ; Placebo
— 21,106 pts. ; %) N (%)
— 4 weeks of ASA c cC 20(0.2)
— Death, dependence, recurre
— Clinical diagnosjs 0.1) 10 (0.1)

e IST
— 19,435 pts. Heparin No Heparin
— 3x 2 factorial - 0 c (%) N (%)
— UFH (Hi-Low-No) A! - nE 3 (0.5) 81(0.8)
— Death @ 14d

dependency @ 6 mo al 36 (0.4) 39 (0.4)

CAST Collaborative Group. Lancet 1997

toke Trial C ive Group | ancet 1997
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b‘d Venous Thromboembolism in

Western Elias Skaf, MD®, Paul D. Stein, MD*"™*, Afzal Beemath, MD®, Julia Sanchez. MI¥,
Mark A. Bustamante. MIY', and Ronald E. Olson, Phi¥

atients With Ischemic and Hemorrhagic Stroke

Am J Cardiol 2005:96:1731-1733
* National Hospital Discharge Survey
¢ 1979-2003
* Ischemic stroke >14,000,000 patients
* Hemorrhagic stroke >1,600,000 patients

36
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Venous Th b bolism in Pati With Ischemic and Hi hagic Stroke

Western Elias §

* Nationz | pg pur
. 1979 | VO o
* Ische

Hem Stroke
PE Ischemic Stroke
* Hemc VT re

Figure 1. Rawes of PE. DVT. and VTE hospitalized patients with
ischemic and hemorrhagic (Hem) stroke. Data were averaged from 1970 10
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2003,
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Ischemic Stroke and Risk of Venous Thromboembolism in the General
Population: The Tromse Study

Lue Ri

PhD; inger Njolstad, MG, PhO;

J Am Heart Assoc. 2016;5:6004311

38
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| l l Outcomes at hospital discharge

Symptomatic Pulmonary Embolism
Among Stroke Patients in Taiwan:
A Retrospective Cohort Study

Tuoumg, MIL Wri-Hian Chang, D,
i Chib-Kusng Chen, MEY

WPl B OV

[ ————
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High incidence of symptomatic venous thromboembolism
wesern 1N Thai hospitalized medical patients without
thromboprophylaxis
Satimai Aniwan and Ponlapat Rojnuckarin

Blood Ci ion and Fibri is 2010, 21:334-33

* Prospective cohort
—June 2007 — December 2008
— King Chulalongkorn Memorial Hospital
— No prophylaxis

VTE

7126 patients All patients : 0.59%
Stroke patients: 0.4%

5/18/2019
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Western

The risk does not end at discharge

Days After Discharge

Medical Hospitalization Only  Hospitalization With Surgery

74% of VTEs present in outpatients

23% of outpatient VTE patients have had recent surgery; 37% recently
hospitalized

Only 43% had received VTE prophylaxis
Spencer FA, et al. Arch Intern Med. 2007;167:1471-1475

44

b
In summary...

* VTE risk after stroke is high
— HR 10-20 during the first 3 months
— Confirmed in multiple settings
* Europe
* Americas
¢ Asia

45
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Agenda

* How do we prevent VTE ?
— Is anticoagulant prophylaxis effective?

5/18/2019
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Many patients are at risk

* Annual number at risk for VTE:
— US hospitals:
* 7.7 million medical service inpatients

* 4.3 million surgical service inpatients
* 2/3 of VTE cases and deaths are hospital-acquired

1. Heit J, et al. Blood. 2005;106:Abstract 910.
2. Anderson FA Jr, et al. Am J Hematol. 2007;82:777-782.

47

@ Independent risk factors for 1! lifetime
et VTE — Olmstead Count

RISK FACTOR2

Hospitalization or nursing home
Hospitalization with surgery
Hospitalization without surgery
Nursing home

Active malignant neoplasm

Trauma

Congestive heart failure

Prior central venous catheter or pacemaker
Neurological disease with extremity paresis
Prior superficial vein thrombosis

16



Independent risk factors for 1°t lifetime
VTE — Olmstead Count

RISK FACTOR2 95% CI
Hospitalization or nursing home
Hospitalization with surgery
Hospitalization without surgery
Nursing home
Active malignant neoplasm
Trauma

+
Western

Congestive heart failure

5/18/2019

Better Prevention = Fewer Post-Operative PE

Western

Post Operative Fatal PE
70% 1 61% 57%
I 6.0% L
s ’ 4.9%
w 5.0%
s 40% 3.6%
©
w o 3.0%
2.1%
g 2% .
@
S 1.0%
0.0% T T T
1966-70 1971-75 1976-80 1981-85 1986-90

Cohen et al. Haemostasis 1996; 26:65-71

50

b ic i itali i
+&  Prophylaxis in hospitalized patients
% Ca. patients Sy:zflﬂ:'::cm 95'3/0RCI

Enoxaparin 2.1%

MEDENOX 12.4% Placebo 6.6% @ 2:‘32 @
P=0.037 e
Dalteparin 2.6% 0.55
PREVENT 5.1% Placebo 5.0% -
P=0.002 0.33-0.8
Fondaparinux 1.5% 0.47
ARTEMIS 15.4% Placebo 3.4% )
P0.085 0.08 - 0.69

51
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CHEST Supplement

L TP Ty
Prevention of VTE in Nonsurgical Patients

Antithrombotiec Therapy and Prevention of Thrombosis,
9th ed: American College of Chest Physicians
Evidence-Based Clinical Practice Guidelines

ALY Mary Crashy
b J. €

A3 K

. . b . Cenk
MDD, MSISS; Russell € ML Le, MDD, FCCP,
Sam Schulman, MIY; aned M. Hassmn Mured, MD, MPH

CHEST/ 141 / 2 / FEBRUARY, 2012 SUPPLEMENT

5/18/2019

52

or acutely ill hospitalized medien
ncreased risk of thrombosis (T
recommend anti lant thromboprophylaxis
(with LMWH. LDUH bid, LDUH tid. or fonda-
parinux (Crade 1B).

2.4. For acutely ill hospitali
k of thrombosis (
st the use of pharn
luxis or mechanical prophylais (

cologic prophy-
Grade 1B).

L
L 1
al theombogp

les 2H).

I
on | Grade |

nda

i«
Thrombosis Risk Bleeding risk Recomme

Low Low No prophylaxis (pharmacological or 1B
mechanical )
High Low LMWH, LDUH (bid OR tid), 1B
Fondaparinux
Any High Mechanical prophylaxis 2B
2C

53

@ Table 2—Risk Factors for VI'E in Hospitalized
Medical Patients®
Risk Factor Points
Active cancer 3
Previous VTE (with the exclusion of superficial vein 3

Padua thrombosis)

o Reduced mobility* 3
pred iction Already known thrombophilic conditions 3
model Recent mo) trauma and/or surgery f

1

1

1

1

1

Elderl: ¥

Heart and/or respiratory failure

Acute myocardial infarction or ischemic stroke

Acute infectio 1 theumatologic disorder

Obesity (BMI )
Ongoing hormonal treatment

In_the Padua Prediction Score risk assessment model hich risk of

54
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Table 2—Risk Factors for VI'E in Hospitalized
Medical Patients®

Weestern
Risk Factor Points
Active cancer 3
Previous VTE (with the exclusion of superficial vein 3
Paqu.a | Reduced mobility: 3
prediction Li== TSP e PP T 2
3

Recent (= 1 mo) trauma and/or surgery 2
Elderly age ) 1
Heart and/or respiratory failure 1
Acute myocardial infarction or ischemic stroke 1
1
1
1

model

Acute infecti atologic disorder
Obesity (BMI=
Ongoing hormonal treatment

5/18/2019

-
Caprini Risk Asscasment Mosdel

1 Point 2 Pomas 1 Poamts 5 Potnes

spontancous abortion
= v o b [T preep—

lirpa
(=

Very low (0-1 point), low (2 points), moderate (3-4 points), or high ( 5 points)

CHEST / 141/ 2 / FEBRUARY, 2012 SUPPLEMENT

56

Caprini Risk Asscssm

1 Point 2 Pomas

S Points

- 45 win

- Stroke (< 1 mo)
El Fa L 1

; N

Hip. pelvis, or leg fracture

Acute spinal cord injury
(<=1 mo)

Very low (0-1 point), low (2 points), moderate (3-4 points), or high ( 5 points)

CHEST / 141/ 2 / FEBRUARY, 2012 SUPPLEMENT

57
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Caprini Score in Practice

Western

* Validated at U Michigan in 8216 surgery pts

e VTE risk increased with score, p<0.01

* But most patients qualify for drugs
Compliance poor

W- VTE Risk % | Rec Proph. | Actual Proph.% | Compliance %

5/18/2019

Highest 52.1 1.94 Drug+IPC
High 36.5 0.97 Drug 25 25
Moderate 10.4 0.70 Drug or IPC 15 79
Low 0.9 0.00 Ambulate 8 100
Bahl, Ann Surg 2010
58

Are the risk factors the same?

Western

* Risk stratification

— Similar risk factors in Asian and Western patients

Blood € lation, Fibsinalysis and Cellular i © Schattauer 2011

Risk factors for symptomatic venous thromboembolism in Thai
hospitalised medical patients

Ponlapat Rojnuckarin'; Noppacham Uaprasert’; Laddawan Vajj % N ": Nath
Pranee Sutcharitchan'

cenghon Linveraity and g Cdalorngiorn Messtrial o, Rasnghed, Tuailaed Rl Chlsrsgher Ursverity are King Chulaionghinn

Thrombeass and Haemostass 106.6/2011

Fitwinal; o Cellul, © Schattaver 2011
Woen  Risk factors for symptomatic venous thromboembolism in Thai
hospitalised medical patients
Punlapat Rojnuckarin'; Nappachan Usprasert’; Laddavwan Vairagupta’: Wemphing : Nathapom
'\"“ Table 2: A multivariate analysis for the risk factors for venous throm-
= boembolism (VTE) in medical patients (N=1,290). R
Risk factors Relative risk P-value
(95% CI)
Autoimmune disease 11.83 (3.89-35.97) <0.001
Solid tumours 466 (1.84-11.79) 0.001
Family history of VTE 120.28 (6.89-2101) 0.001
Varicose vein 40,09 (3.75-429.27)  0.002
Destrogen 17.08 (1.18-248.20) 0.038
95% CI, 95% e interval.
Thromboss and Maemcostasts 106672011
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ey Original Article J Atheroscler Thromb 2014
LJ
western Validation of a Venous Thromboembolism Risk Assessment Model

in Hospitalized Chinese Patients: A Case-Control Study

Haixia Zhou', Lan Wang', Xiaoling Wu', Yongjiang Tang’, Jing Yang', Bo Wang', Yu Yan?, Binmiao Liang’,
Ke Wang', Xuemei Ou’, Maoyun Wang', Yulin Feng’ and Qun Yi'

Table 2. Associations between the Caprini risk levels and risk of VTE

Cases Controls - Adjusted OR
Risk level (#=347),  (n=651), palue 0;3:";‘ IJ" for VTE
(%) n (%) g (95% CD*
Low risk (0-1) 31(89)  120(184) <0.0001" 100 (Reference) 1.00 (Reference)
Moderate risk (2) 44(127)  125(19.2) 136 (0.81-2.30) 1.43 (0.84-2.61)
High risk (3-4) 105 (30.3) 263 (40.4) .44) 1.65 (1.05-2.61)
Highest risk (2 5) 167 (48.1) 143 (22.0) A7) .84 (3.06.7.64)
Highest risk with Score 5-6 95(27.4) 117 (18.0) -

Highest rick with Score 7-8
Highest risk with score 29
Average Caprini cumulative

61

07) 3.33(2.06-5.40)
8.27 (4.35-15.72) 9.1 (4.90-18.08)

- 24.19 (7.84-74.67)  24.69 (7.98-76.40)
3162182 <0.0001" - -

47(135) 22(34) -
25(7.2) 4(0.6)
k score, mean £ 5D 4.6922.58

ey Original Article J Atheroscler Thromb 2014
&

West

ern

Validation of a Venous Thromboembolism Risk Assessment Model
in Hospitalized Chinese Patients: A Case-Control Study

Haixia Zhou', Lan Wang', Xiaoling Wu', Yongjiang Tang’, Jing Yang', Bo Wang', Yu Yan?, Binmiao Liang’,
Ke Wang', Xuemei Ou’, Maoyun Wang', Yulin Feng’ and Qun Yi'

Table 2. Associations between the Caprini risk levels and risk of VTE

Controls - Adjusted OR
Risk level (w=651), palue ‘):{i_':l’_’ :‘]'J' for VTE
n (%) S (95% CI)*
Low risk (0-1) 31(89)  120(184)  <0.0001" 2
Moderate risk (2)

1.00 (Reference)

44 (127)  125(19.2) 1.43 (0.84-2.41)

High risk (3-4) 105 (30.3) 263 (40.4)

165 (1.05-2.61)
Highest risk (2 5) 167 (48.1) 143 (22.0) 4.84 (3.06-7.64)
Highest risk with Score 5-6 95 (27.4) 117 (18.0) - 333 (2.06-5.40)
Highest risk with Score 7-8 470135 22(34) - 8.27 (4.35-15.72) | 941 (4.90-18.08)
Highest risk with score 29 25(7.2) 4(0.6) - 24,19 (7.84-74.67) | 24.69 (7.98-76.40)
Average Caprini cumulativ mentSD 4692258 316182 <0.0001" - -
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GUIDELINES

Asian venous thromboembolism guidelines:
updated recommendations for the prevention
of venous thromboembolism

b C. LIEW ! *_ Giua V. ALEMANY *, Pantep ANGCHAISUKSIRI? NG, Gordon CHOI
¢ A, DE SILVA®, 1i M. HONG 7, Linn LEE !, Yong 1. L1%, € 1 N, RAJAMONEY ®, John SUVIRAL
n €. TAN U, Erie TSE 2, Li T. TEO ™, Julie VISPERAS 14, Raymond §. WONG %, Lai H. LEE 1
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=z Asian venous thromboembolism guidelines:
* updated recommendations for the prevention
of venous thromboembolism

Western

TaBrLE IL—Risk stratification.3!

5/18/2019

Frequency of calf Frequency of proximal  Frequency
Risk category vein thrombosis vein thrombosis of fatal PE
() (%) (%)
High 40-80 10-30 >1
Moderate 10-40 1-10 0.1-1
Low <10 <] <0.1

6

4

Prophylaxis

+ Mechanical VTE Events
— GCS, IPC, VFP

¢ Pharmacological
— UFH
— LMWH
— Fondaparinux

— Warfarin

— DOACs 2?77 H t Bleedi

65

Western
Table 3—Independent Risk Factors for Bleeding in 10,866 Hospitalized Medical Patient'
Risk Factor Total Patients, No. (%) (N = 10,566) OR (8% CI)
Active ulcer 236
Bleeding in 3 mo before admission 01
Platelet count <50 x 1091, 179 (1.7) )
Age=85yivs<40y) 1178 (10.8) 2.96 (1.43-6.15)
Hepatic failure (INR > 1.5) 219(2.0) 218 (1.10-4.33)
Severe renal failure (GFR < 30 mL/min/m?) 1,084 (11.0) 214 (1.44-3.20)
ICU or CCU admission R

(majo

Central venous catheter )
Rheumatic disease T40(6.8) }
Current cancer 1,166 (10.7) 178 (1.20-2.63)
Male sex ( 148 (1.10-1.98)
Data shown were obtained by nuliple logistic regression analysis for ch i lependently associated with in-hospital bleeding

*Although not speci:

or bleeding and cf

ically relevant nonmajor bleeding combined). GFR = glomerular filtration rate; INR = intemational normalized ratio.
fically studied in medical patients, one would also expect dual antiplatelet therapy to increase the risk of bleeding.

66
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| Clinical per[urman:e of I:!eeclmg rnsk scores for predicting

'major and evenlts in
patients receiving warlarln

B, =
M ORI
i

MW ORI,
PRI HAC
[

B tal L Thomh bl 2013
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| Clinical per[urman:e of I:!eeclmg rnsk scores for predicting
'major and evenlts in
patients receivlng warlarln

1)

3 AN 7.

MW, = (%
M CRNAMIL
ATIIA

Burgess et al. J Thromb Haemost 2013
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- Comtmrrin bubn wmibes be ot fi oo O § -
m Thrombosis Research

Iournsl hemepage! www.elsevier. oo mileaste/thismees

Review Article

Bleeding risk in patients with unprovoked venous thromboembolism: A Q.J —
critical appraisal of clinical prediction scores

Nick van Es*, Philip 5. Wells"

o e s gt Parma, O% Comatis

* VTE-BLEED * EINSTEIN
* Kuijer * Hokusai
* Riete * ACCP

Van es et al. Thromb Res 2017.

5/18/2019
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Van es et al. Thromb Res 2017.
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Advanced age

Anemia
History of bleeding
Abnormal renal function

Van es et al. Thromb Res 2017.

72
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@ Agenda

* How do we prevent VTE in stroke patients?
— Is anticoagulant prophylaxis effective?

5/18/2019

73

Asian venous thromboembolism guidelines:
updated recommendations for the prevention
of venous thromboembolism

Western

A general assessment of VTE and bleeding risk is recommended

prior to initiation of VTE prophylaxis in ischemic and hemorrhagic

stroke patients

* We recommend against the use of GCS in both ischemic and
hemorrhagic stroke patients

« VTE prophylaxis options for ischemic stroke patients are IPC use or
pharmacological regimens with SC LMWH

« IPC is recommended for hemorrhagic stroke patients.

74

@ VTE prophylaxis in stroke

* McCarthy 1977 * TOAST Investigators 1998
— UFH — Double blinded RCT

* McCarthy 1986 — 1281 pts.
— Unblinded RCT — IV Danaparoid vs placebo
— 305 pts. — DVT: 0.3% vs 1.6%
— UFH 5000 tid x 14 d — PE: 0.3% vs 0.6%

— PE reduction: 20% 2 5%
— DVT reduction: 73% > 22%

— 3 mo. Mortality reduction: 33% >
21%

Coull et al. Stroke 2002.
TOAST Investigators. JAMA 1998.

75
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VTE prophylaxis in stroke

e CAST Aspirin Placebo
— 21,106 pts. N (%) N (%)
— 4 weeks of ASA Total PE 12(0.1) 20(0.2)
— Death, dependence, recurrence
— Clinical diagnosis Fatal PE 5(0.1) 10 (0.1)
e IST
— 19,435 pts. Heparin No Heparin
— 3x2factorial N (%) N (%)
— UFH (Hi-Low-No) ASA Total PE O g a
— Death @ 14 d, death or
dependency @ 6 mo Fatal PE 36 (0.4) 39 (0.4)

CAST Collaborative Group. Lancet 1997.
troke Trial G Groun | ancet 109

76

VTE prophylaxis in stroke

e CAST Aspirin ‘ Placebo

— 21,106 pts. N (%) N (%)
— 4 weeks of ASA
— Death, dependence, recurrence

Total PE 12,

— Clinical diagnosis Fatal PE 5(0 ©0.1)
e IST
— 19,435 pts. Heparin No Heparin
— 3 x 2 factorial N (%) N (%)
— UFH (Hi-Low-No) ASA Total PE 53 (0.5) 81(0.8)
— Death @ 14 d, death or
dependency @ 6 mo Fatal PE 36 (0.4) 39 (0.4)

CAST Collaborative Group. Lancet 1997
trake Trial C ive Graup | ancet 1997
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b-‘.@ The efficacy and safety of enoxaparin versus unfractionated
wesiern  heparin for the prevention of venous thromboembolism
after acute ischaemic stroke (PREVAIL Study): an open-label
randomised comparison

Lancet J007; 369: 1347-55

* Randomized controlled trial
* 1762 patients

— Enoxaparin 40 mg daily

— UFH 5000 SC BID

78
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@ Efficacy

5/18/2019

Enoxaparin Unfractionated heparin  Relathve sk (5% CIF 1 Difference (35% 01}
[ne666) (w68}

TE G8i10%) 121 (18w} 057 (044-075) 00001 Jaw b4
Pt 1feln) 01-139) O [-151m0)
HmpLemtc VTE 2] 0096 D% -16001)
Syrmptomatic IVT 1w 04 1
Asymptamatic DVTS
KHONT

Preimal

Destat

Prctcimal and destal 7(1%)
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@ Efficacy

Enaxaparin Unfractionated heparin  Relative rsk (35% ' p? Diference (55 1)
SHE) Loafifig! 1
| TE G8i10%) 121 (18w} 057 (044-075) 00001 Hir-42
T TreTSy M55 -15100)
SympLomatic VTE (%) 0096 O7%-16001)
Syrptomatic OVT 1fa%) 018 <o 1
Asymptomatic DVTS 66 (10%) 7% {-10:810-35)
ANDNT 113 0-39)
Preimal
Destat 0
Proimal and distaf® 7%} «00001
80
G Cochrane
Western wo# Library
Cochrane d L

Low-molecular-weight heparins or heparinoids versus

standard unfractionated heparin for acute ischaemic stroke
(Review)

Sandercock PAG, Leong TS
* 9 trials = 3137 participants
* UFH or heparinoids (danaparoid)

Cochrane Database of Systematic Reviews 2017, lssue 4. Art. No.: CD000113.

81
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Western

Deep .
Vein . vit .
Thrombosis . . ns
etbncaal i1 1 1 -

5/18/2019

82

Agenda

* How do we prevent VTE in stroke patients?

— Is anticoagulant prophylaxis safe?

83

Hemorrhage in stroke

« UFH
—IST

* Hemorrhagic stroke: 1.2% vs. 0.4% (UFH vs. no UFH)
* Fatal or transfusion: 1.3% vs. 0.4% (UFH vs. no UFH)
* Medium vs low dose UFH

— Hemorrhagic strokes 1.8 vs 0.7%
* Low dose vs no UFH

— Transfused or fatal extracranial 0.6 vs 0.4%

25% of patients UFH
12,500 U SC CID

International Stroke Trial Collaborative Group. Lancet 1997.
Coull et al. Stroke 2002.
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The effcacy v af enaxapari
hepasin f by
after aoute ischaemic stroke (PREVAIL Study): an open-label
randomised compacison
Western
877 87 {950 p'  Difference (35l |
Bleede o1 end of reatment « 480
Totalt &9 (w) o) 098(071-135) GIn{-2fwoid4)
Symmptormatil intracal 4y 6(1%) 06640192 34) 01% D98 1005)
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AN Caute mareakey op to day 14 40 {6%) 4505%) 1075165 05
AR Caurse mortaly up to day S0 100 (12w} 109 (12w} 10| (077-1-33) 056"
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@ G Cochrane
Western - Library

Cochrane atstise of Syutemtic |

Low-molecular-weight heparins or heparinoids versus

standard unfractionated heparin for acute ischaemic stroke
(Review)

Sandercock PAG, Leong TS

* 9 trials = 3137 participants
* UFH or heparinoids (danaparoid)

Cochrane Database of Systematic Reviews 2017, lssue 4. Art. No.: CD000113.
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Western
.
b o5 1 - s i i
Extracranial -
Hemorrhage
.
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Hemorrhage in stroke

Western

* Risk factors
— Leukoaraiosis HR 2.7 (95% Cl 1.4, 5.3)
— Age > 65y HR 1.9 (95% CI 1.0, 3.4)
— Intensity of anticoagulation (warfarin)
— Hypertension
— Congophilic angiopathy

5/18/2019

Gorter. Neurology 1999.

88

Relative contraindications to

Westeen prophylaxis
* Recent CNS bleed
* Intracranial or spinal lesion at high risk for bleeding
* Active bleeding
* Chronic clinically significant bleeding
* Platelet count <50,000, platelet dysfunction
* Recent major operation at risk for bleeding
* Underlying coagulopathy
* Spinal anesthesia / LP
* High fall risk

89

Western

SO, CAN WE USE OTHER STRATEGIES?

90
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TED stockings DON’T work !

The CLOTS Trials Collaboration”

Effectiveness of thigh-length graduated compression stockings
to reduce the risk of deep vein thrombosis after stroke
(CLOTS trial 1): a multicentre, randomised controlled trial

www thelancet com Vol 373 June 6. 2009

5/18/2019

91

Western

Clots in Legs Or sTockings after Stroke

RCT
— Stroke admission

— Thigh-length GCS (Covidien) vs avoid GCS
— All received routine care

Primary outcome

— Definite or probable symptomatic or
asymptomatic DVT - proximal

92

Western

Thigh-length GCS  Awoid 65 Dddsratio

(n=1258) (n=1262)  (s5ma)
Lprescimat ovr 133 (10.5%) |
“Alive and froe of prmary outcome s 000 (79 2%)
Dead before any primary outcome 1592 101 (8 0%)
Missing 1@ 282

Unadjusted (dead and missing sdudad)
Adjustede (dead and missing exdudad)
Secondary outcomes by 30 daysor.

Dead by 30 days
Symptomatic proximal DVT
Asymptomatic prasimal DVT
Symptomatic DV (praximal or distal)
Ary DV T (proximal or distal)

PE confirmed on imaging or autopsy
FEon autopsy

Amy DV T or PE

1.00 (0.06-16.08)
0ol (074 11y

213017 o%)

[stn breaks ulcersblisters/skin necross

64(51%)

Lower limb sschaermia/amputation
Primary outcomeswithin 14 days

Fast-hoc analysis restricting follow-up to 14 dayst
Unadjusted (dead and missing excuded)

Adjustede (dead and missing excudad)

7 (0-6%)

&7 (6:9%) 95 75%)
0.05 (070-1.28)
0.95 (070-1.29)
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Annals of | 1 Medici ! Onrrcivar Resparcn

Thigh-Length Versus Below-Knee Stockings for Deep Venous
Thrombosis Prophylaxis After Stroke

A Randomized Trial
The CLETS (Clats In Logs O sTackings after Stroke) Trial Collaborstion”

Iz Navember zmol Annals of Internal A ‘Vn\umt 153 = Number 9

5/18/2019

94

=

Tiskle 2. Primary and Secondary Outcomss

Ouiceme Thigh-Leng® Bekow-Knd Difereacs s Aguited Dods Rale P Value Faom
Siodings Growp  Steckings Crosp  Proportion (9% CIL (9% €1 Lognne
o= WE2L A (%) (o= 1580 8 (%) el poishi Ragrosion.

Proxmal OVT 8 (6.3 1M iEE 280-0T W -44) 049051 0091 aos |
o g T
Dt Before. anry prisary OuCHME 161 10.3)
Mgt G2
Table 4. Adverse Events
Outcsma TraghLengn Bakow sinos Dittemence s Ratio P vaes
Shockngs Growp lockmps Crovp Proportion (3% CI. (3% €I From
tn = 1663} in = 163 pemantage poine O Rasia
T THE L 08i-1ELIH THOMEIIY 0
150 0 1560 .30
mem ssom 120-02m27 LI msem s 008
&G 45 29 15102 03B 1O LI Al
- 1000 7000 021081003 BETOIT 10 038
4050 108 66.9) 20001819 [ T T T

Effectiveness of intermittent pneumatic compression in

wesiern  reduction of risk of deep vein thrombosis in patients who
have had a stroke (CLOTS 3): a multicentre randomised
controlled trial

Lancet 2013, 31 §16-34

TS (ot in L O 4T

* RCT
— IPCvs No IPC

* 2876 patients with
— Stroke within 3 days
— Immobile

96
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-
. CLOTS 3
Primary Outcome

* Proximal DVT
— IPC8.5% :
— NoIPC12.1%
— Absolute risk reduction 3.6%
— Use of LMWH or UFH 30%

97

Adjuncrive Intermittent Pneumatic Compression for Venous
Thromboprophylaxis

N ENGL) MED 380,14 NEJM.ORG APRIL 4, 2019

PREVENT Study
* RCT
— Patients admitted to ICU
— Pharmacological prophylaxis +/- IPC
— Outcome: DVT @ day 28
— 2014 -2018
— 2003 patients randomized

98
Adjunctive Intermittent Pneumatic Compression for Venous
Thromboprophylaxis
% . Conal soup L/
1% Preumatic compression grou
E2 R TP
E E 0.7+
EE e
Es
'EE; 2l VTE: IPC 3.9% vs. No IPC 4.2%
55 o RR 0.93 (0.60 — 1.44)
Eg 0.3
=2
2y oo
E 3 0.2
0.1+
00 ‘ : . : ; ; \
0 4 3 12 16 20 24 28
Days
99
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Role of IVC filters

* Levin 1993
— 42 IVCF pts. 2 62% complications
—12% PE
—57%
* IVC or filter thrombosis
* Recurrent DVT
* Post-phlebitic syndrome

Levin et al. Neurology 1993.

100

Role of IVC filters

¢ Schiff & DeAngelis 1994
— 51 pts. w/ Brain metastasis and VTE
— 10 IVC filters = 4 VTE recurrence
¢ Olin 1987
— 49 pts. w / Brain neoplasia and VTE
— 24 |VCF
* 1developed PE
— 25 anticoagulants
* 2 bleeding (1 ICH)
— No difference in survival

Schiff & DeAngelis. Cancer 1994.
Olin et al. Arch Intern Med 1987.

101

JAMA
Metwork

Open.

Associ

tian | Cardilogy

ion of Inferior Vena Cava Filter Placement

for Venous Thromboembolic Disease and a Contraindication
to Anticoagulation With 30-Day Mortality

Tyson [ Fusrsen, MO, MEPH, Mdeluarmmed

1.1 Scaprc, MBCIL MY, Eric Mok, S Dl L B, M0

* 126,030 VTE patients (USA: CA, FL, NY)
— 45,771 IVCfilter

IVC filter = HR for 30-day mortality 1.18 (1.13-1.22)

102
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LESS IS MORE Behnood Bikdeli, MD
Wesierny Association of Inferior Vena Cava Filter Use vy Wang, PhD

With Mortality Rates in Older Adults David Jimenez, MD, PhD
With Acute Pulmonary Embaolism Joseph 5. Ross, MD, MHS

Figure. Inferior Fil d 30-Day Manuel Monreal, MD, PhD
and 1-¥ear Mortality Across 3 Different Statistical Adjustment Methods samuel Z. Goldhaber, MD

Harlan M. Krumholz, MD, SM

30-d Mortalicy
Mixed effects regression adjustment. -
Imverse probabiliny weigt adjustment L]
Individuzlly matched cohort -
1.y Mortatity
Mixzd effects regression adjustment ]
Inverse probability wesght agjustment -
Incfividually matched cohort -
0 L0 L5 10
Oncks. Ratia (S5%.CT)
JAMA Internal Medicine February 2019 Volume 179, Number 2
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What about DOACs?

Western

adaxae 110 Mg
et sules

—
s 2
ELIQUS
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What abeut DOAEGS?

Western
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prophy with direct oral g for I
a systematic review and meta-analysis
Western Derrick L Tao, Jeffrey Y. Bien, Thomas G. DeLoughery, and Joseph J. Shatzel
Tatin 1, Totsl mvents DOAL prophytasis v standard snoxapsrin prophylatis
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prophy with direct oral anticoag for I
a systematic review and meta-analysis
Western Derrick L Tao, Jeffrey Y. Bien, Thomas G. DeLoughery, and Joseph J. Shatzel
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Coniterts lists available st Scie

Journal of Clinical Neuroscience

journal homopage: www.elnoviar.com/locata/ioen

Short communication

Variation in prophylactic anticoagulation for venous thromboembolism @,M\.n
among acute stroke patients

Jay Chol Choi **, Hee-Joon Bae", Soo-Joo Lee®, Jong-Moo Park®, Tai Hwan Park®, Yong-Jin Cho',

Kyung Bok Lee®. Jun Lee". Dong-Eog Kim', Jae-Kwan Cha ', Joon-Tae Kim *, Byung-Chul Lee',

on the behalf of CRCS-5 Investigators

Prophylactic anticoagulation used only in 1.6% of Stroke patients!

108
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Unresolved issues

Western

* Barriers to implementation
* Optimal risk stratification
* Specific subgroups
— Cancer, pregnancy, renal failure, obese, elderly
* Optimal duration
* Optimal timing

5/18/2019

109

Unresolved issues

Western

* Barriers to implementation

* Optimal risk stratification

* Specific subgroups

— Cancer, pregnancy, renal failure, obese, elderly
Optimal duration

Optimal timing

110

Position statements
* Appropriate VTE prophylaxis is required in patients at risk
— Agency for Healthcare Research and Quality, 2001
 Utilize clinically appropriate measures to prevent DVT/PE
— The National Quality Forum, 2003
* The use of proven and effective DVT prevention methods could save
many lives of many patients
— JCAHO, 2004
* For every general hospital, we recommend that a formal, active
strategy that addresses the prevention of VTE be developed
— ACCP, 2008

111
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ENDORSE : WORLDWIDE

(Lancet 2008; 371: 387-394)

Western

5/18/2019

68,183 patients; 32 countries; 358 sites

First patient enrolled Auaust 2. 2006:Last patient enrolled Januarv 4. 2007

112

@ Worldwide Prophylaxis Status for 68,183 Patients

Western

52% at Risk for VTE
(50% receive ACCP
recommended prophy)

Surgical Medical
64% at Risk for VTE 42% at Risk for VTE

59% receive ACCP 40% receive ACCP
Rec. Px Rec. Px

E-Alerts Can Increase Prophylaxis

Western

» 2506 hospitalized patients
* VTE risk score = 4
« Randomized to intervention or control

R Treatment Received
Intervention
% Pharmac ic, %
E-Alert 10 23.6
Control 1.5 13
P-value 0.001 0.001

Kucher N, etal. N Engl J Med. 2005;352:969-977.
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@ E-Alerts Decrease VTE
Western
w100
g e
o
£ 96 Intervention
£
3 94
S
°
g 92
w
= 90
[ 30 60 90
Number at risk Time (days)
Intervention 1255 977 900 853
— Control 1251 976 893 839
L Kucher N etal. N EndlJ Med 2005:352:060.077,

5/18/2019

115
& Human Alerts Increase Prophylaxis
» 2493 hospitalized patients
* VTE risk score = 4
* Randomized to intervention or control
R Treatment Received
Intervention Mechanical, % Pharmacologic, %
Hu-Alert 21 28
Control 8 14
95% CI 10.6-16.0 10.5-16.8
116

@ Human Alerts Decrease VTE

Western

% Freedom from DVT/ PE
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Wes

DECISION TREE FOR VENOUS THROMBOEMBOLISM PROPHYLAXIS (VTE)
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b-d Asian venous thromboembolism guidelines:
W * updated recommendations for the prevention
estern

of venous thromboembolism

« Ageneral assessment of VTE and bleeding risk is recommended
prior to initiation of VTE prophylaxis in ischemic and hemorrhagic
stroke patients

* We recommend against the use of GCS in both ischemic and
hemorrhagic stroke patients

« VTE prophylaxis options for ischemic stroke patients are IPC use or
pharmacological regimens with SC LMWH

« IPC is recommended for hemorrhagic stroke patients.
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Western

Conclusions

* VTE is a frequent complication in medical and stroke
patients
— Validated in many populations

* Anticoagulant prophylaxis is indicated in most
patients

* Considerations for alternative strategies in high risk
patients

 Strategies for implementation are necessary

124
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