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All DVT or PE

J. A. Heit et al.
J Thromb Thrombolysis
(2016) 41:3-14
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Outcomes in Pulmonary Embolism

Sudden Death

Cardiac Arrest

Mortality

Stratification
Hemodynamically by RV aystunction?

Stable -
RV Normal

Psev\eﬂt’ ﬁ

Embolism Size Cardiopulmonary Status
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For patients who are normotensive but have a suspected PE,
first calculate the simplified Wells PE score

4

Simplified Wells score Score
Symptoms of DVT (e.g., leg swelling and pain with palpation) +3
Tachycardia (heart rate =100 beats per minute) +1.5
FPatient has had a previously objectively diagnosed DVT or PE event +1.5
Patient was immobilized for =3 consecutive days or had surgery within the previous 4 weeks +1.5
Hemoptysis — coughing up blood or bloody sputum +1
Malignancy (with palliative care or treatment within the past 6 months) +1
Alternative diagnosis is less likely than DVT +3

Low/intermediate probability: High clinical probability:
PE unlikely PE likely

v

| D-dimer test* |

ED—dimer =500 ng/mL : {D-dimer >500 ng/mL }
v v
| P — -
[ PE excluded ]4 | CT negative : CT angiography? ]
+ { PE confirmed |

Assess severity with
PESI or sPESI score
(seeTable 1)
| = 1
PESI =65 or sPESI =1 PESI <65 or sPESI O

High risk: Treat as an inpatient. Low risk: Anticoagulation treatment for PE.
Anticoagulate with heparin or If patient is ambulatory, consider treating as an
heparin and VA ocutpatient with DOACSs if appropriate (seeTable 3)
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For patients presenting with symptomatic DVT, calculate a simplified Wells DWVT
score for the patient based on the following criteria

+

Simplified Wells score Score
Symptoms of DVT (e.g., leg swelling and pain with palpation) +1
Patient has had a previously objectively diagnosed DVT or PE +1
Patient was immobilized for =3 consecutive days or had surgery within the previous 4 weeks +1
Paralysis, paresis, or recent cast immobilization of lower extremities +1
Swollen unilateral superficial veins (non-varicose) in symptomatic leg +1

Q Malignancy (with palliative care or treatment within the past 6 months) +1

] Pitting edema, greater in the symptomatic leg +1

g Alternative diagnosis is more likely than DVT -2

= +

-

o - -

z [ DVT unlikely ] [ DVT likely |

L[]

. l D-dimer test* | I D-dimer test*l

e

Z | D-dimer =500 ng/mL '—|—1D-dimer >500 ng/mL | | D-dimer =500 ng/mL |—|—| D-dimer =500 ng/mL |

7)) —-l Ultrasound | | Ultrasound J | Ultrasound I

) I

(=) I Negativel [ Positive :

ok

=2

(4
3
X
9
c
ol
0
2

| MNegative |

|
ok
—_— Repeat ultrasound
— L
) after 1 week
9]
?\ | Positive | | Negative |
=
(=) Positive
v
- [ DVT excluded l

Anticoagulation treatment for DVT
If patient is ambulatory, consider treating

as an cutpatient with DOAGCSs if -
appropriate (see Table 3)
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VTEE &5 H I A i)~

* Arthroscopic
knee surgery
* Hip/knee replacement *® Cancer/chemotherapy
* Hip/leg fracture * Central venous lines

« Maior aeneral surae ¢ Paralytic stroke . * Age }?5 years o
. Majmgauma 5 Pregnancy * Immobilization e Chronic renal/hepatic disease

; i * Laparoscopic surgery « Concomitant antiplatelet therapy
* Spinal cord injury postpartum : ;
* Previous VIE ~ * g?ﬂez';i . Fuw_hﬂd?ﬁ‘al'vgllgh;
e Thrombophilia ® FTevious i bieeding
. * Oral contraceptives e Previous noncardioembolic stroke
* Pregnancy antepartum e Renal impairment

* Varicose veins « Serious acute or chronic illness
 Suboptimal anticoagulation control

1801481

Factors associated with Factors associated with
elevated VTE risk in the elevated bleeding risk in
absence of anticoagulation patients receiving
anticoagulant therapy

Moderate
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Table 3
Pharmacologic properties of the new oral anticoagulants

Properties Dabigatran Rivaroxaban Apivaban
Target Flla FXa
Peak plasma concentrations -=1.5h -1=3 h
Half-life 'in»::-rrnal r) 2-14 3 h 8-15h

Clearance Multiple machanisms

Mo

ot required, TTTCT or aPTT Mot required, anti-Xa : Mot required, anti-Xa assay

Minor Minor hinor
FDA indications (1) Stro mic embeolism prophylaxis (1) WVTE prophy after TKR/THR Mone
in no trial fibrillation (2} 5trr_‘|L|= an emic embolism prophylaxis
sular atrial fibrillation

Rajasekhar A, et al. Crit Care Clin 28 (2012) 427451
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Clinical Trial

RE-MEDY

ADOPT

AMPLIFY

MAGELLAN

EINSTEIN Extension

Patients
Study design
Participants
Follow-up

Primary efficacy
end point

Safety end points

Previously treated VTE
(at least 3 mo)
International multicenter
randomized double-blind
controlled trial
2,866

3 cohorts: <18 mo, 18 mo,

and =18 mo
Composite of recurrent

symptomatic VTE

and related mortality

Major and nonmajor clinically

significant bleeding

Dabigatran 150 mg BID
36 mo
Warfarin 36 mo

Lower rate of recurrent VTE
with dabigatran

Significant more acute
coronary syndrome
with dabigatran

Medically ill

International multicenter
randomized double-blind
controlled trial

6,524
90 d

Composite of recurrent
total VTE incidence
and related mortality

Major and nonmajor
clinically significant
bleeding

Apixaban 2.5 mg BID

for 30 d
Enoxaparin 40 mg SC OD

Lower rates of VTE
and related mortality

Higher rates of bleeding
at Day 30

VTE previously treated
(for 6-12 mo)
Randomized, double-blind

2,486
13 mo

Composite of recurrent
symptomatic VTE and
related mortality

Major bleeding

Composite of major and
nonmajor clinically
significant bleeding

Apixaban 2.5 mg BID

Apixaban 5 mg BID

Placebo

Both apixaban doses were
superior with respect to
efficacy (P < 0.001)

Similar rates of bleeding
in the 3 groups

Medically il

International, randomized,
blinded, controlled trial

8,101
90 d

Composite of recurrent
total VTE incidence
and related mortality

Major and nonmajor
clinically significant
bleeding

Rivaroxaban 10 mg OD

Enoxaparin 40 mg SC OD

Lower rates of VTE
and mortality

Increased bleeding rates

MNonsignificant net
clinical benefit

Medically ill after 3 mo
treatment for VTE
Randomized controlled trial

1,197
12 mo

Recurrent VTE incidence

Major bleeding

Rivaroxaban 10 mg
QD 6 mo

Rivaroxaban 10 mg
0D 12 mo

Placebo

Lower rates of VTE
incidence (rivaroxaban
superior to placebo,
P < 0.001)

Mo significant differences
regarding bleeding

Gallego P, et al. Am J Respir Crit Care Med 2013, 188( 4): 413421
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‘Warfarin and any blaeding

Ciabigatran and any blesding

Estimated cumulative risk (%)

Warfarin and major bleeding

mljeibigatran and majc:-rl:—:-leedlng
| | |
4 B &

Months since first intake of study drug

Dahl OE. Vascular Health and Risk Management 2012:8 45-57



RR: 0,30 (95% C10.18-0.4T)
F = 0.001 {supsriority)

RR: 0.41 (95% C1 0.28-0.60)
F = 0001 [superizrity)
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Dabigatran Dabigatran Warfarin
110 mg bid 150 mg bid

Dahl OE. Vascular Health and Risk Management 2012:8 45-57




Atrial fibrillation
=1 additi isk factor for s
Mo cerebral infarc ( ding TIA)
Ma i

tion
antars)

& P
Blinded Open-label

v v
mg b.i.d. Apixaban 5 mg b.i.d. Warfarin

=

v

72 treated 71 treated 75 treated

v v ¥

65 completed 66 complated 66 completed
T ontinued 5 discontinued 8 discontinued

¥ ¥

71 analyzed for safety 75 analyzed for safaty
74 analyzed for efficacy | 74 analyzed for efficacy

Treatment period = 12 wa
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O Apixaban 2.5 mg b.i.d. (n=72)
B Apixaban 5 mg b.i.d. (n=71)
O Warfarin (n=75)
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A Acute DVT Study

3449 Patients underwent randomization

l

1731 Were assigned to receive 1718 Were assigned to receive
rivaroxaban and included in enoxaparin-VIKA and included in
intention-to-treat analysis intention-to-treat analysis
7 Did not receive 13 Did not receive enoxa-
5 - —— L
rivaroxaban parin-VKA

6 Received enoxaparin—-VKA

instead of rivaroxaban
i
|
|
| 1718 Received rivaroxaban 1705 Received enoxaparin-VKA
1
!
i
1
1
i
!
|
I
1| 1718 Were included in safety analysis 1711 Were included in safety analysis
1
: i
!
L 1
{ 1
U S e e e s e i i e R W e e 1
B Continued Treatment Study
1197 Patients underwent randomization
602 Were assigned to receive 595 Were assigned to receive
rivaroxaban placebo
1 Was excluded because
[ % .
informed consent was invalid
602 Were included in intention-to-treat 594 Were included in intention-to-treat
analysis analysis
4 Did not receive rivaroxaban |-—— —=| 4 Did not receive placebo

598 Were included in safety analysis 590 Were included in safety analysis
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A Acute DVT Study

Enoxaparin-VKA (N=1718)
P<0.001 for noninferiority

Rivaroxaban (N=1731)

|

Efficacy Outcome (%)
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| | | | | | | | |
120 150 180 270 300 330 360

Days

No. at Risk
Rivaroxaban 1731 1668 1648 1424 1412 1220 309 266
Enoxaparin—-VEKA 1718 1616 1581 1368 1358 1186 297 264
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EINSTEINAR 77

B Continued Treatment Study
10 Placebo (N=594)

T

Rivaroxaban (N=602)

’_I

Efficacy Outcome (%)

I

Cumulative Event Rate for Primary

T T T T |
180 210 300 330 360

Days

No. at Risk

Rivaroxaban 602
Placebo 594 582 444

590 482 171
164
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No. at Risk

Rivaroxaban
Enoxaparin—VKA

Rivaroxaban (N=1718)

I I
120 150 130 210
Days

1538 1382 1317 1297 715 355
1503 1340 1263 1238 619 338

|
300 330 360

265 140
249 118




P

Outcome

Efficacy
Intention-to-treat population
Recurrent VTE
Type of recurrent VTE
Fatal PE
PE cannot be ruled out
Nonfatal PE
Recurrent DVT
Safety

Safety population

First major or clinically relevant nonmajor bleeding

Major bleeding

Hazard Ratio
Rivaroxaban Placebo (95% Cl) P Value

no. (%)

602 594
3 (1.3) 42 (7.1)%  0.18 (0.09-0.39)

5.19 (2.3-11.7)
NA




XALIA# Bt

patient for eligibility

dn
Ddeclined to participate

aticn

2HIV infected

Ageno W, et al. Lancet Haematol 2016; 3: e12-21




— Rivaroxaban
standard anticoagulation

Cumulative incidence (%)

Rivaroxaban
Patients at risk 2619 2386
Patients with events i 10
Standard anticeagulation
Fatients atrisk 2140 1870
Patients with events ] 22
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Comulative incidenoe (%)

Rivaroxaban
Patients at risk 26 1642 7809
Fatients with events Exl 32 34
Standard anticoagulation
Patiants at risk 1444 818
Fatients with events 30 7 40 46
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HR 0-26 (5% Cl 014-0.49)

Cumulative incidence (%)

I_Ii

| | I I
60 120 180 240 300 : 420
Time to evert (days)

Rivaroxaban
Patients at risk 2380 1652 13449 797 Bi6d
Patients with events 4 7 9 9 ]
Standard anticeagulation
Patients at risk 1878 1467 1232 847
Patients with events 26 47
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Ageno W:?et al. Lancet Haematol 2016; 3: e12-21
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Factor

Preferred anticoagulant

Qualifying remarks

Cancer LMWH More so if: just diagnosed, extensive VTE, metastatic cancer, very
symptomatic ; vomiting; on cancer chemotherapy.

Parenteral therapy to be | Rivaroxaban; apixaban VKA, dabigatran and edoxaban require initial parenteral therapy.

avoided

Once daily oral therapy | Rivaroxaban; edoxaban;

preferred VKA

Liver disease and LMWH NOACSs contraindicated if INR raised due to liver disease; VKA difficult

coagulopathy to control and INR may not reflect antithrombotic effect.

Renal disease and VKA NOACs and LMWH contraindicated with severe renal impairment.

creatinine clearance <30
ml/min

Dosing of NOACs with levels of renal impairment differ with the NOAC
and among jurisdictions.

Coronary artery disease | VKA, rivaroxaban, apixaban, | Coronary artery events appear to occur more often with dabigatran than
edoxaban with VKA. This has not been seen with the other NOACs, and they have

demonstrated efficacy for coronary artery disease. Antiplatelet therapy
should be avoided if possible in patients on anticoagulants because of
increased bleeding.

Dyspepsia or history of | VKA, apixaban, Dabigatran increased dyspepsia. Dabigatran, rivaroxaban and edoxaban

gastrointestinal bleeding may be associated with more gastrointestinal bleeding than VKA.

Poor compliance VKA INR monitoring can help to detect problems. However, some patients
may be more compliant with a NOAC because it is less complex.

Thrombalytic therapy Unfractionated heparin Greater experience with its use in patients treated with thrombolytic

use infusion therapy

Reversal agent needed VKA, unfractionated heparin

Pregnancy or pregnancy | LMWH Potential for other agents to cross the placenta

risk

Cost, coverage, Varies among regions and

licensing with individual

circumstances
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Table &
suggested recommendations for reversal of major bleeding on newer anticoagulants

Anticoagulant Reversal Agent Dose/Timing

Laboratory
Meonitoring of
Reversal

special Considerations

LIWYH {1) Protamine (1} 1 mag protamine IV for each 1 ma
« Enoxaparin (2) rvlla for life-threataning of enoxaparin or 100 U of
« Dalteparin bleading dalteparin tinzaparin given ower
+ Tinzaparin pricr 8 h.

(23 rvlla 5090 pgdg V.

Anti-Xa activity

Only partially reversed by protaming and
may require repeated doses given half-
life of LMWWHs,

Protamine dose should be maintained
<100 mag and administered slowly (=5
migfmin).

Factor Xa inhibitor (1) rvlla (1) No effective antidote, Poor

« Fondaparinux quality evidence supports use of

« Rivaroxaban rvlla in the case of truly life-

+ Apixaban threatening bleeding at a dosa of
a0 ugfkg V.

Anti-Xa activity

Immediate effect.

Duration of effact 2-6 h.

Rivaroxaban: can use 50 Ufkg v PCC-
based on 1 RCT in healthy subjects.®®

Paranteral direct thrombin (1) DDAVP (1) DDAVP: .3 notkag.

inhibitors (2) Cryoprecipitate (2) =10 U eryoppt.
« Argatroban (3 Antifibrinohytics (3) e-aminocaproic acid (Amicar)
« Lapirudin 1-15 gfkg IV ower 30 min then
= Bivalirudin infusion .5-1 g/h OR TXA 10 mg/
« Desirudin kg I q 68 h.

DD AVP can be repeated q 812 h. Can
develop tachyphylaxis, hyponatremia,
and saizures. Mo more than two dosas
should be administered.

COral direct thrombin {1} Oral charcoal (1) Given within 2 h of last dose.
inhibitor (2 rvlla (2) rvlla 6090 wakag IV.
« Dabigatran (3 PCC (3) PCC 25-100 Uikag IV depending on
product usad.

aPTT, TTTCT

Consider HD especially if renal
impairmeant.

Rajasekhar A, et al. Crit Care Clin 28 (2012) 427451
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To warfarin

To dabigatran or edoxaban

To rivaroxaban or apixaban

[nitial
parenteral
therapy

From heparin

From LMWH
or
fondaparinux

Required

Start warfarin and heparin
concurrently

Continue heparin for a
minimum of 5 days AND
until INR > 2.0

Start warfarin and
LMWH/Tondaparinux

concurrently

Continue
LMWH/Tondaparinux for a
minimum of 5 days AND
until INR = 2.0

Required

Start heparin alone

After a minimum of 5 days of heparin, start
dabigatran or edoxaban and stop heparin

Start LMWH/fondaparinux alone

After a minimum of 5 days, stop
LMWH/fondaparinux

Give first dose of dabigatran or edoxaban at
the ume the next dose of
LMWH/fondaparinux would have been

gmwen

Not required

Stop heparin

Give first dose of nivaroxaban or apixaban

Stop LMWH/Tondaparinux

Give first dose of rivaroxaban or apixaban at
the ume the next dose of
LMWH/fondaparinux would have been

ZIVEn

Smythe MA, et al. J Thromb Thrombolysis (2016) 41:165-186
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DOAC to warfarin

Dabigatran®  Start warfarin & overlap with dabigatran;
CrCl = 50 mL/min, overlap 3 days
CrCl1 30-50 mL/min, overlap 2 days
CrCl 15-30 mL/min, overlap 1 day

Rivaroxaban® Stop DOAC:; start warfarin & LMWH at time of next
scheduled DOAC dose and bridge until INR > 2.0

Apixaban®

Edoxaban® For 60 mg dose reduce dose to 30 mg & start
warlfarin concomitantly. For 30 mg dose reduce
dose to 15 mg and start warfarin concomitantly.
Stop edoxaban when INR = 2.0

D. M. Witt et al. J Thromb Thrombolysis (2016) 41:187-205
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Warlarn o DOAC
Dabigatran®
Rivaroxaban®
Apixaban®
Edoxaban®

LMWH to DOAC
Dabigatran
Rivaroxaban
Apixaban
Edoxaban

{1v) UFH to DOAC
Dabigatran®

Rivaroxaban®

Apixaban®
Edoxaban®

) B3 O AR P2 3

Start when INR < 2.(
Start when INR < 3.(
Start when INR < 2.(
Start when INR < 2.5

Start DOAC within (-2 h of the time
of next scheduled dose of LMWH

Start DOAC immediately after
stopping iv UFH

Start Edoxaban 4 h after stopping iv
UFH

D. M. Witt et al. J Thromb Thrombolysis (2016) 41:187-205
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