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Increasing number of patients with anticoagulant indication
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Anticoagulants: first cause of adverse drug events leading to ED visit

Table 2. US Emergency Department (ED) Visits for Adverse Drug Events (ADEs) by Drug Class, 2013-2014?

ED Visits for ADEs
ED Visits for ADEs Resulting in Hospitalization®
National Estimate,
No. of National Estimate, No. of Cases % Hospitalized
Drug Class Cases % (95% CI)© Hospitalized (95% CI)©
Hematologic Agents
Anticoagulants 7211 17.6 (14.1-21.0) 3691 48.8 (42.0-55.5)
Vitamin K antagonists (warfarin) 6179 15.1(12.3-17.9) 3156 48.5 (41.8-55.1)
Factor Xa inhibitors 580 1.4 (0.9-2.0) 300 50.4 (43.0-57.8)
Unfractionated and 450 0.8 (0.6-1.1) 224 46.5 (38.7-54.4)
low-molecular-weight heparins
Direct thrombin inhibitors (oral) 173 0.5 (0.2-0.7) 107 63.8 (49.8-77.8)
Antiplatelets 2656 6.6 (4.7-8.5) 1312 44.4 (35.7-53.2)
Platelet PZYdlz receptor 1837 4.6 (3.0-6.2) 942 47.8(37.7-57.9)
antagonists'
Aspirin with or without 1545 3.6 (2.2-5.0) 753 41.2 (32.6-49.8)

dipyridamole

Shehab N et al. JAMA. 2016 Nov 22;316(20):2115-2125.
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B 2020 ACC Expert Consensus Decision
(DR Pathway on Management of Bleeding
in Patients on Oral Anticoagulants

Tomaselli GF et al. ] Am Coll Cardiol. 2020 Aug 4;76(5):594-622.

Anticoagulant Reversal Strategies in the Emergency
{3 American College of Department Setting: Recommendations of a
i#ii Emergency Physicians oligles e e
Multidisciplinary Expert Panel

Baugh CW et al. Ann Emerg Med. 2020 Oct;76(4):470-485.
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ASSESS AND IDENTIFY MANAGE AND CONTROL DETERMINE WETHER/WHEN
SEVERITY OF BLEED BLEED TO RESTART ANTICOAGULATION
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5.2. Defining Bleed Severity

If =1 of the following factors applies, the bleed is classi-
fied as major.

Hemodynamic Instability Bleeding in a Critical Site
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Hemodynamic Instability

Heart rate and blood pressure Surrogate markers

» increased heart rate » urine output <0.5 mL/kg/h
» systolic blood pressure <90 mm » Increased serum lactate (>2 / 4 mM)

» decrease in systolic blood pressure >40 mmHg

» orthostatic blood pressure changes (drop >20

mmHg) Clinical signs/symptoms

» pallor, vasoconscriction

» confusion
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Critical Site Bleeds Bleeds that compromise the organ’s function

Potential
Initial Signs and Consequences of
Type of Bleed Symptoms Bleed
Pericardial tamponade e Shortness of breath, e Cardiogenic shock

tachypnea, hypoten- e Death
sion, paradoxical

pulse, jugular venous
distension, tachy-

cardia, muffled heart

sounds, rub

Airway: includes posterior e Airway: hemoptysis, Hypoxemic respi-
epistaxis shortness of breath, ratory failure
hypoxia e Death
e Posterior epistaxis:
profuse epistaxis, he-
moptysis, hypoxia,
shortness of breath
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Critical Site Bleeds

Bleeds that compromise the organ’

Type of Bleed

s function

Initial Signs and
Symptoms

Potential
Consequences of
Bleed

ICH: includes
intraparenchymal,

subarachnoid
hemorrhages

subdural, epidural, and

e Unusually intense
headache, emesis,
reduced or loss of
consciousness, vision
changes, numbness,
weakness, aphasia,
ataxia, vertigo,
seizures

Stupor or coma
Permanent neuro-
logical deficit
Death

Other central nervous

system hemorrhage:

includes intraocular,
intra- or extra-axial
spinal hemorrhages

JAMA Ophthalmol. 2013;131(10):1313. doi:10.1001/jamaophthalmol.2013.4566

e Intraocular: monocular e

eye pain, vision
changes, blindness
e Spinal: back pain,
bilateral extremity
weakness or numb-

ness, bowel or bladder

dysfunction, respira-
tory failure

Intraocular: per-
manent vision loss
Spinal: permanent
disability, para-
plegia, quadri-
plegia, death
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Critical Site Bleeds

Type of Bleed

Bleeds that compromise the organ’s function

Initial Signs and
Symptoms

Potential

Consequences of

Bleed

Hemothorax, intra- .
abdominal bleeding,
and retroperitoneal
hemorrhage

Extremity bleeds: includes e
intramuscular and intra-
articular bleeding

Hemothorax: tachyp- e
nea, tachycardia, hy-
potension, decreased e
breath sounds
Intra-abdominal (non-
Gl): abdominal pain,
distension, hypoten- o
sion, tachycardia
Retroperitoneal hem-
orrhage: back/flank/

hip pain, tachycardia,
hypotension

Intramuscular: pain, e
swelling, pallor,
paresthesia, weakness,
diminished pulse
Intra-articular: joint e
pain, swelling,
decreased range of
motion

Hemothorax: res-
piratory failure
Retroperitoneal
hemorrhage:
femoral
neuropathy

All: hypovolemic
shock, death

Intramuscular:
compartment syn-
drome, paralysis,
limb loss
Intra-articular:
irreversible joint
damage
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5.2. Defining Bleed Severity

If =1 of the following factors applies, the bleed is classi-
fied as major.

Overt Bleeding With Hemoglobin Drop =2 g/dL or
Hemodynamic Instability Bleeding in a Critical Site Administration of =2 Units of Packed RBCs
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HiEH American College of Anticoagulant Reversal Strategies in the Emergency | ®
##58 Emergency Physicians . . a8
Department Setting: Recommendations of a
Multidisciplinary Expert Panel
Christopher W. Baugh, MD, MBA*; Michael Levine, MD; David Comutt, MD; Jason W. Wilson, MD, MA; Richard Kwun, MD, MBA;
Charles E. Mahan, PharmD, PhC; Charles V. Pollack, Jr, MD, MA; Evie G. Marcolini, MD; Truman J. Milling, Jr, MD;

W. Frank Peacock, MD; Rachel P. Rosovsky, MD, MPH; Fred Wu, MHS, PA-C; Ravi Sarode, MD; Alex C. Spyropoulos, MD;
Todd C. Villines, MD; Timothy D. Woods, MD; John McManus, MD, MBA; James Williams, DO, MS*

LIFE-THREATENING BLEED

Composite of BARC Type 3a & 3b definitions:

e Hemoglobin drop =5 g/dL from a recent (premorbid) known value (provided hemoglobin
drop is related to bleed) PLUS transfusion OR

e Uncontrolled bleeding requiring procedural intervention (e.g., Interventional Radiology,
endoscopic, surgical)* OR

* Hemodynamic instability: bleeding requiring intravenous vasoactive agents

CRITICAL SITES
Brain*

Eyc**

Spine

Airway
Pericardium
Aorta

e (losed space with concern for compartment syndrome
*Doces not include microbleeds or hemorrhagic transformation

**Intrmocular with vision compromise Baugh CW et al. Ann Emerg Med. 2020 Oct; 76(4): 470-485.
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©
Vs

Bleed is considered major

ASSESS AND IDENTIFY
SEVERITY OF BLEED

@
Vs

Bleed is considered non-major

mod. from Tomaselli GF et al. J Am Coll Cardiol. 2020 Aug 4;76(5):594-622.
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Bleed is considered major

&

Is the bleed at a critical site or life threatening?

© @
< &

e Stop OAC e Stop OAC
¢ Initiate appropriate * Initiate appropriate
measures to measures to

control bleeding

control bleeding

Did above measures
G:@ control bleeding?

MANAGE AND CONTROL BLEED

Bleed is considered non-major

<

Does the bleed require hospitalization,
surgical/procedural intervention, or transfusion?

&) @
U U

e Stop OAC * Continue OAC
 |nitiate appropriate  |nitiate appropriate
measures to measures to

control bleeding control bleeding

mod. from Tomaselli GF et al. ] Am Coll Cardiol. 2020 Aug 4;76(5):594-622.
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non-major AND
DOES NOT REQUIRE hospitalization, surgical/procedural intervention,

or transfusion
consider
| > OAC
continuation

Local therapy /

Manage

manual comorbidities

compression

\ D “
P A >
“5"-',4/? -l )y
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major, critical site/life-threatening
OR

major, non-critical/life-threatening but uncontrolled

— stop

N

stop
anti-PLT
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OAC
Supportive care Bleeding source Manage Reversal /
and volume control comorbidities haemostatic
resuscitation therapy




major, critical site/life-threatening
OR

major, non-critical/life-threatening but uncontrolled

— stop

OAC

Supportive care

Y

stop
anti-PLT

and volume
resuscitation

(Oxygen)
Cristalloids
Packed red cells
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Transfusions

survival and reduces the risk of recurrent bleeding.

RBC transfusions to maintain a hemoglobin 27 g/dL.

target hemoglobin =8 g/dL.

RBC * A restrictive (rather than liberal) RBC transfusion strategy improves

* Patients with symptomatic anemia or active bleeding should receive

* In patients with underlying coronary artery disease, particularly those
with acute coronary syndromes, the current guidelines recommend a

* PLTs should be transfused to maintain a platelet count =50*10°/L and

cryoprecipitate to maintain a fibrinogen >100 mg/dL.

"ﬁ. *  “The writing committee does not support routine administration of platelets for

patients who are bleeding and on antiplatelet agents, although this can be

" considered in specific cases, particularly after other measures such as reversal of

OAC have failed.”

mod. from Tomaselli GF et al. J Am Coll Cardiol. 2020 Aug 4;76(5):594-622.
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major, non-critical/life-threatening but uncontrolled

—

major, critical site/life-threatening

OR

Supportive care
and volume
resuscitation

(Oxygen)
Cristalloids
Packed red cells

Bleeding source
control

Compression
Procedures
Surgery

stop
OAC

N

stop
anti-PLT
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Bleeding source
control

Compression

Procedures

Surgery
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major, critical site/life-threatening
OR
major, non-critical/life-threatening but uncontrolled

—

Supportive care Bleeding source Manage

and volume control comorbidities
resuscitation

(Oxygen) PLT transfusion
Cristalloids Kidney failure*
Packed red cells (Liver disease)

*esp. dabigatran
(80-85% renal esc.)

N

stop stop
OAC anti-PLT
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major, critical site/life-threatening
OR
major, non-critical/life-threatening but uncontrolled

—

Supportive care Bleeding source Manage

and volume control comorbidities
resuscitation

(Oxygen) PLT transfusion
Cristalloids Kidney failure*
Packed red cells (Liver disease)

Y

stop stop
OAC anti-PLT

Novita in coagulazione attraverso i centri emostasi e trombosi — Torino, 13 novembre 2021 — F. Morello

NOVITA IN COAGULAZIONE

attraverso i centri emostasi e trombosi
Torino, 12-13 novembre 2021




major, critical site/life-threatening
OR

major, non-critical/life-threatening but uncontrolled

—

stop
OAC

N

stop
anti-PLT

Supportive care Bleeding source Manage Reversal /

and volume control comorbidities haemostatic

resuscitation therapy
Vit. K

(Oxygen) PLT transfusion Plasma

Cristalloids Kidney failure* PCC

Packed red cells (Liver disease) Idarucizumab
Andexanet
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PCC & Vitamin
replaces factor deficiencyy,  Vitamin K antagonists
vitamin K allows for warfarin
factor creation
L‘ AT mediated Xa inhibitor
Factors II, VI, IX, X

AT Pl b

Xa inhibitors
apixaban

Indirect Xa inhibitors
and thrombin inhibitors

enoxaparin
dalteparin

Idarucizumab

@

Direct thrombin inhibitors
dabigatran

Fibrin

'AT = antithrombin, PCC = prothrombin complex concentrate, TF = tissue factor
Not FDA approved for betrixaban or edoxaban reversal
Nota prehensive rey ion of i d:
Tier 1 reversal and repl; agents ill
= inhibit/antagonize

PCC

complex
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increases factor X

rotamine
binds heparins and
forms nactive

d (see Figure 2 for Tier 20ptions) - Baygh CW et al. Ann Emerg Med. 2020 Oct; 76(4): 470-485.




Baugh CW et al. Ann Emerg Med. 2020 Oct; 76(4): 470-485.

Anmn«hvmmumﬁb
Is the patient bleeding?
OR N
Non-bleeding and needs
:
Provide Emergent TreatmentSupportive Care
Cirical | Labs | kmaging
(e Figure 3)
Aén
Is the bleed life threatening or at a critical site? Routine Care
OR &
Does the non-bleeding pasent NO u
(see Figure 4) Reassessment
v
Direct thrombin AT-mediated | Inhibition of thrombin; indirectly Vitamin K
Class | ™ hibitor Ditect Xa Inhib¥or inhibition of Xa inactivates Xa
Rivaroxaban / Unfractionated = Enoxaparin/ Warfarin
Agent | Dabigatran | ppixaban Heparin____Daltaparin
L |G| b | Gt | @02 | (7200 e B BT U vesd
! PR I ) Y e
Tier1 | ldoruczumab | Andexanetalfa® | Andexanet afal 4 factor PCCY Protamine VKRS ackor
Tier2' | PCCH | Dialysis | PCOM PCCH PCCH PCCY| FFP
] ]
[
|mm@&mmn«w| | Admitto Hospital | |cmu«m|

Novita in coagulazione attraverso i centri emostasi e trombosi — Torino, 13 novembre 2021 — F. Morello

* |f patient is on a VKA,
give 5-10 mg IV vitamin K

mod. from Tomaselli GF et al. ] Am Coll Cardiol. 2020 Aug 4;76(5):594-622.
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Clinical Objectives

Determine Whether On-Therapy or Above On-Therapy Levels

Exclude Clinically Relevant* Drug Levels Are Present
Suggested Suggested
Drug Test Interpretation Test Interpretation
Dabigatran TT, aPTT e Normal TT excludes clinically relevant* levels. aPTT e Prolonged aPTT suggests that on-therapy or above on-
e Prolonged TT does not discriminate between therapy levels are present.
clinically significant and insignificant levels. e Normal aPTT may not exclude on-therapy levels,
e Normal aPTT usually excludes clinically relevant* particularly if a relatively insensitive aPTT reagent is used.
levels if a sensitive reagent is used.
Apixaban UFH or e Normal PT and aPTT do not exclude clinically PT e Prolonged PT suggests that on-therapy or above on-
LMWH relevant* levels. therapy levels are present.
anti-FXa e UFH or LMWH anti-FXa below the lower limit of e Normal PT may not exclude on-therapy or above on-
quantitation probably excludes clinically rele- therapy levels, particularly if a relatively insensitive PT
vant* levels. reagent is used.
Betrixaban, UFH or e Normal PT and aPTT does not exclude clinically PT e Prolonged PT suggests that on-therapy or above on-
edoxaban, or LMWH relevant* levels. therapy levels are present.
rivaroxaban anti-FXa ¢ UFH or LMWH anti-FXa below the lower limit of e Normal PT may not exclude on-therapy levels,
quantitation probably excludes clinically rele- particularly if a relatively insensitive PT reagent is used.

vant* levels.

mod. from Tomaselli GF et al. ] Am Coll Cardiol. 2020 Aug 4;76(5):594-622.
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DTI (dabigatran)

e /Dabigatran OO0
€h»
f Clot
Idarucizumab 9
d-\/ T

o Administer 5g /
idarucizumab V* ,_— \\\
e If idarucizumab is not W Prothrom
available, administer b ptn ‘
PCC or aPCC§

¢ Consider activated
charcoal for known
recent ingestion
(within 2-4 h)

W

bin Thrombin

Idarucizumab
Frammento Fab umanizzato che antagonizza gli effetti del
dabigatran. Somministrazione e.v., breve emivita.

mod. from Tomaselli GF et al. ] Am Coll Cardiol.

2020 Aug 4,76(5):594-622.
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A Diluted Thrombin Time in Group A

B Diluted Thrombin Time in Group B

1104 1104
100 1004
'g 904 -g- 904 ’
§ o o
E ]
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fel] ) bl )
g 50 " g 50|
a a
40 404
304 * %é%%%éé 30 éé

e

T T T
Baseline Between 10-30
Infusions  min

Time of Blood Sample

T T T T
2 4 12 24
hr hr hr hr

T T T
Baseline Between 10-30
Infusions  min

T T T T T
1 2 4 12 24
hr hr  hr hr hr

Time of Blood Sample

Pollack CV Jr et al. Idarucizumab for Dabigatran Reversal - Full Cohort Analysis. N Engl J Med.
2017 Aug 3;377(5):431-441.

Novita in coagulazione attraverso i centri emostasi e trombosi — Torino, 13 novembre 2021 — F. Morello

Thrombotic events

30days 4.8%
90 days 6.8%

Pollack CV Jr et al. Idarucizumab for Dabigatran
Reversal - Full Cohort Analysis. N Engl J Med.
2017 Aug 3;377(5):431-441.

A Group A

Pulmonary Embolism (86-yr-old woman, intracerebral ICH)
Ischemic Stroke (80-yr-old man, Gl bleeding)

Pulmonary Embolism and DVT (81-yr-old man, intracerebral ICH)
Myocardial Infarction (86-yr-old woman, intracerebral ICH)
Pulmonary Embolism and DVT (85-yr-old man, subarachnoid ICH)
Ischemic Stroke (70-yr-old woman, ruptured AA)

Ischemic Stroke (86-yr-old man, subarachnoid ICH)

DVT (86-yr-old woman, intramuscular bleeding)

Pulmonary Embolism and DVT (75-yr-old man, GI bleeding)

DVT (94-yr-old woman, GI bleeding)

Ischemic Stroke (83.yr-old woman, subdural ICH)

Myocardial Infarction (70-yr-old man, G bleeding)

Systemic Embolism (77-yr-old man, ruptured AA)

Myocardial Infarction (92-yr-old man, Gl bleeding)

*

* o
o
‘E“l‘-
g g.I
| 8

w
84

0

v

10 15 20 25
Days after Idarucizumab

B GroupB
Ischemic Stroke (72-yr-old woman, infected joint)
Pulmonary Embolism (76-yr-old man, ruptured AA)
Myocardial Infarction (70-yr-old man, pacemaker)
Myocardial Infarction (93-yr-old woman, hemothorax drain)
DVT (82-yr-old woman, cholecystitis)
Systemic Embolism and DVT (45-yr-cld man, valve repair)
Pulmonary Embolism (92-yr-old woman, cholecystitis)
Ischemic Stroke (94-yr-old man, femur fracture)
Myocardial Infarction (70-yr-old woman, spinal surgery)
Ischemic Recurrent Stroke (54-yr-old man, thrombectomy)

*

WiFatal

* |
. meT——
. eT———
I

¢ Nenmmmmmmmmmmm—m—m
sSmmm————
¢ I

10 15 2'0 25
Days after Idarucizumab

0

w
w
<
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FXa Inhibitor
(apixaban and rivaroxaban)

4

o Administer andexanet
alfalt#

o If andexanet alfa is not
available, administer
PCC or aPCC§

e Consider activated
charcoal for known
recent ingestion
(within 2-4 h)

FXa Inhibitor
(betrixaban and edoxaban)

4

Administer off-label
treatment with high-dose
andexanet alfa##

o [f andexanet alfa is not
available, administer
PCC or aPCC§

Consider activated
charcoal for known
recent ingestion
(within 2-4 h)

mod. from Tomaselli GF et al. ] Am Coll Cardiol.

2020 Aug 4;76(5):594-622.

Andexanet Alfa Versus Usual Care in
factor-Xa-inhibitor related ICH

Hematoma expansion and clinical outcomes

Andexanet Alfa Usual Care
N =85 N =97
(PCC N=74)

Indirect comparison of
ANNEXA 4 and RETRACE Il

ICH expansion >35%

Inhospital Mortality

In fXi-related ICH, andexanet alfa was associated with a
lower rate of hematoma expansion. This radiological benefit
however did not translate into improved clinical outcomes.

Huttner et al. Stroke. 2021 Oct 14;STROKEAHA121034572.
Online ahead of print.
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A
Subgroup No. of Patients*
Overall 98
Drug
Rivaroxaban 40
Apixaban 50
Enoxaparin 6
Age
<65y 8
65-75y 28
>75y 62

Bleed compartment
ICH and/or IVH only 75

SDH only 12

SAH only 3

ICHand SDHonly 4

ICHand SAHonly 4
Andexanet dose

Low 78

High 20

e THTe 4T Tatw

Percent with

Excellent or Good
Hemostasis (95% Cl)

79 (69-86)

78 (62-89)
78 (64-88)
83 (36-100)

88 (47-100)
86 (67-96)
74 (62-84)

77 (66-86)
75 (43-95)
100 (29-100)
75 (19-99)
100 (40-100)

79 (69-88)
75 (51-81)

0 25 50 75 100

B Percent with
Subgroup No. of Patients* Excellent or Good
Hemostasis (95% Cl)

Overall 70 - 83 (72-91)
Drug

Rivaroxaban 19 — 79 (54-94)

Apixaban 47 — 85 (72-94)

Enoxaparin 4 75 (19-99)
Age

<65y 3 —_— 67 (9-99)

65-75y 16 _— 88 (62-98)

>75y 51 —_ 82 (69-92)
Bleed compartment

ICH and/or IWHonly 8 —_— 88 (47-100)

SDH only 23 —_ 96 (78-100)

SAH only 14 _— 86 (57-98)

Multiple compartment 25 s 68 (46-85)
Andexanet dose

Low 60 —- 85 (73-93)

High 10 - 70 (35-93)

0 25 80 75 100
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Tranexamic acid

v/

Traumatic haemorrage
Obstetric/gynecologic haemorrage

v/

Ear
Mouth
Nose
Throat
Dental

(Bronchial)

lgiv.+1g/8h local / nebulized

(i.v.)

X

Gastrointestinal
Other
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non-major

BUT REQUIRES surgical/procedural intervention, transfusion or hospitalization

—

stop
OAC

Y

stop
anti-PLT

Supportive care Bleeding source Manage Vitamin K
and volume control comorbidities (2-5mg
resuscitation p.o./i.v.)
if VKA
4 ] e 0
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Estimated Drug Half-Life Based on CrCl

Dabigatran Apixaban, Betrixaban, Edoxaban, or Rivaroxaban
CrCl, mL/min =80 50-79 30-49 15-29 <15 =30 15-29 <15
Estimated drug half-life, h 13 15 18 27 30 (off dialysis) e Apixaban, edoxaban, e Apixaban: 17 e Apixaban: 17 (off dialysis)

rivaroxaban: 6-15 e Edoxaban: 17 e Edoxaban: 10-17
e Betrixaban: 19-27 e Rivaroxaban: 9 (off dialysis)
e Rivaroxaban: 13 (off dialysis)

CrCl = creatinine clearance.

Suggested Duration for Withholding DOAC Based on Bleed Risk

Dabigatran Apixaban, Betrixaban, Edoxaban, or Rivaroxaban
CrCl, mL/min =80 50-79 30-49 15-29 <15 =30 15-29 <15
Low =24h =36h =48h =72h No data. Consider measuring =24 h =36 h No data. Consider measuring agent-specific anti-Xa
dTT and/or withholding =96 h. level and/or withholding =48 h.

Uncertain, intermediate, =48 h =72h =96 h =120 h No data. Consider measuring dTT. © 48 h No data. Consider measuring agent-specific anti-Xa level
or high and/or withholding =72 h.

Note: The duration for withholding is based upon the estimated DOAC half-life withholding times of 2 to 3 half-lives for low procedural bleeding risk and 4 to 5 drug half-lives for
uncertain, intermediate, or high procedural bleeding risk (50-58).
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Intraparenchymal Intraventricular Subarachnoid Subdural Epidural

Between the arachnoid Between the Dura and  Between the dura and

Location Inside of the brain Inside of the ventricle and the pla mater the arachnoid the skull

Imaging

Can be associated with ~ Rupture of aneurysms

High blood pressure,

. : both intraparenchymal or arteriovenous
Mechanism  trauma, arteriovenous A 5 Trauma Trauma or after surgery
: and subarachnoid malformations or
malformation, tumor, etc
hemorrhages trauma
Source Arterial or venous Arterial or venous Predominantly arterial Venous (bridging veins) Arterial
Conforms to ventricular =~ Tracks along the sulci
Shape Typically rounded & Crescent Lentiform
shape and fissures
Acute (sudden onsetof = Acute (sudden onset of
7 ( ( Acute (worst headache May be insidious Acute (skull fracture and
Presentation headache, nausea, headache, nausea, 8 <
B B of life) {worsening headache)  altered mental status)
vomiting) vomiting)
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