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HEMORRHAGIC STROKE: THE GOLDEN HOUR
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HEMORRHAGIC STROKE: OBJECTIVES

OBJECTIVES

« Discuss the 2 types of hemorrhagic stroke: intracerebral and subarachnoid

* Review cerebral anatomy

» Discuss acute treatment of hemorrhagic stroke

» Discuss transfers considerations
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HEMORRHAGIC STROKE: TYPES

PATHOLOGICAL ACCUMULATION OF BLOOD WITHIN THE CRANIAL

VAULT
¢ Intracranial hemorrhage

» May occur within brain parenchyma or surr~indins maninaanl ennrae

* May extend into the ventricles (IVH)

¢ Subarachnoid hemorrhage
e Aneurysmal rupture
¢ AVM rupture

i %
l | '\ "’ . Hemorrhagic Stroke
" :;.
,( \ }*—‘J Weakened/diseased
b blood vessels rupture.

Blood leaks into brain tissue

©Heart and Stroke Foundation of Canada
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. HEMORRHAGIC STROKE: LOCATIONS BOOT CAMP
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Subarachnoid
haemorrhage

Subdural
haemorrhage

Lobar intracerebral
haemorrhage

Intraventricular
haemorrhage

Extradural
haemorrhage Deep
intracerebral

haemorrhage
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INTRACEREBRAL HEMORRHAGE

MOST COMMON CAUSE: BLOOD VESSEL WALL DAMAGE
DUE TO HYPERTENSION- 60% OF CASES

OTHER CAUSES:

» Autoregulatory dysfunction (re-perfusion injury, hemorrhagic
transformation)

 Arteriopathy (amyloid angiopathy, moya-moya)

* Altered hemostasis (thrombolysis, anticoagulation)

* Hemorrhagic necrosis (tumor, infection)

* Venous outflow obstruction (cerebral venous thrombosis)
» Sympathomimetic drugs (cocaine, methamphetamine)
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ICH: MORBIDITY/MORTALITY

20,000 DEATH ANNUALLY IN US

30 DAY OVERALL MORTALITY RATE OF 44%
* 75% at 24 hours with pontine/brainstem hemorrhages

Coronal section of the brain with a
hypertensive putaminal hemorrhage
associated
with mass effect

American
Photographs courtesy of Jose Biller, MD Stroke
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ICH: PATHOPHYSIOLOGY

ICH is a dynamic and complex process

Hematoma

Vascular Hematoma Expansion

Formation

Fupiire 1-24 hr
1-10 sec =1 hr

g
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ICH: EARLY DETERIORATION

EARLY DETERIORATION IS
COMMON

GREATER THAN 20% WILL
EXPERIENCE DECREASE IN GCS
OF 2 OR MORE POINTS
BETWEEN EMS ASSESSMENT
AND ED INITIAL EVALUATION

15%-23% DEMONSTRATE
CONTINUED DETERIORATION
WITHIN THE 15T FEW HOURS
AFTER HOSPITAL ARRIVAL

Hemphill, J.C., et al (2015). Guidelines for the Management of Spontaneous Intracerebral Hemorrhage. A Guideline for Healthcare Professionals
from the American Heart Association/American Stroke Association. Stroke; 46: 2032-2060.

Stroke Coordinator

BOOT CAMP

-

|

American
Stroke
Association.
Adiision

of the
American Heart Association,

ICH: HEMATOMA EXPANSION

RELATED TO ACTIVE BLEEDING THAT
MAY PROCEED FOR HOURS AFTER
SYMPTOM ONSET

TENDS TO OCCUR EARLY

INCREASES RISK OF POOR
FUNCTIONAL OUTCOME AND
DEATH

28%-38% HAVE HEMATOMA
EXPANSION OF GREATER THAN 1/3
OF THE INITIAL HEMATOMA
VOLUME ON FOLLOW UP CT

Hemphill, J.C., et al (2015). Guidelines for the Management of Spontaneous Intracerebral Hemorrhage. A Guideline for Healthcare Professionals
from the American Heart Association/American Stroke Association. Stroke; 46: 2032-2060.
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PATIENT PRESENTATION: HEMORRHAGIC STROKE

SUDDEN FOCAL NEUROLOGICAL DEFICIT
HEADACHE - 40%
NAUSEA AND VOMITING - 40%-50%

e Common with posterior fossa stroke

DECREASED LEVEL OF CONSCIOUSNESS
- 50%

* Not as common with ischemic stroke

ELEVATED BLOOD PRESSURE - 90%
SEIZURES - 6-7%

American
. : : . : Stroke
Liebeskind, D.S. (2017). Intracranial Hemorrhage. https://emedicine.medscae.com/article/1163977 Association.
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ED MANAGEMENT: THE GOLDEN HOUR

e PERFORM A RAPID NEUROLOGICAL EX
* ABC'S/STABILIZE

- DIAGNOSE
e Calculate the ICH score if possible
e CLASSIFY

e CORRECT COAGULAPATHY

«  MANAGE BP

e COMMUNICATE WITH TEAM

e GET PATIENT TO THE RIGHT PLACE
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Suspicion of
I

ED MANAGEMENT: THE GOLDEN HOUR

Adquuate No <
irway
i Yes
IS, Coma, or
Non-Contrast | No ICH »-| Othet AppropHats
Head CT ENLS Protocol
| ICH
Brief Medical BP Control Consider
and Medicine 140-180 mm Hemostasis e Consider EVD
History Hg Systolic rgery

T

e INR<1.4

« Reverse anti-
coagulants

« Consider platelets

or DDAVP if
surgery planned

- Llfe—|hre]atening
deterioration

= Cerebellar
> 3 om diameter

T

= Suspected T ICP and
GCS <9

« Goal ICP <22 mm Hg

= Goal CPP > 60 mm Hg

ENLS Version 3.0 - ICH

.

Characterize
ICH

* ICH Score
= Volume
« Location

.

Transfer

Plan to communicate
transfer to NCCU or
capable care site
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ED MANAGEMENT: THE GOLDEN HOUR

Checklist for the 1sthour

CComplete blood count with platelet count, PT, PTT, INR

[OHead imaging results: hematoma size, location, presence of
intraventricular hemorrhage

1 Glasgow Coma Scale {GCS) score

O calculate ICH Score

Interventions

O Coagulopathy reversal (goal INR < 1.4)

1 Blood pressure lowering (goal SBP 140-180

[ surgical hematoma evacuation (if indicated)

[ Airway/ventilation management

ENLS Version 3.0 - ICH

Stroke Coordinator

BOOT CAMP

-

|




Stroke Coordinator

BOOT CAMP

-

|

ED MANAGEMENT: THE GOLDEN HOUR

INITIAL FOCUS ON ARRIVAL:
e Life support (A-B-C)
* Make sure patient is safe to go to
CT
e Can they protect their airway?
e Hypoxia?
 Avoid hyperventilation
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ICH: SPOT SIGN

Contrast Extravasation _ American
Association.
Photo Courtesy: ENLS Version 3.0 - ICH [t —

}
CALCULATING ICH SCORE- e

« IGH Score
= Yolume
» Location

SUPRATENTORIAL
ORIGIN L TEMPORAL
LOBE MILD IVH

Volume =ABC/2

A = largest diameter = 4.2cm
B = perpendicular = 2.8 cm

C = clot thickness=2.5cm
[0.25 cm slices x 10 slices (9 full and 2

half)]

ABC/2 =
(4.2x2.8x25)2=14.7cc

ICH score is required for CSCs- v American
f Association.
ENLS Version 3.0 - ICH Not required for PSC/TSC or ASR e




CALCULATING ICH SCORE

:C|omponent " ICH Score Points:-

GCS Score

Intraventricular
Hemorrhage

Age (years)

Total ICH Score gwoelzécnn
Association.
ENLS Version 3.0 - ICH Armerican heats Association
GCS
ICH SCORE- WHY? 3-4 2 pts
5-12 1pt
13-15 0 pts
ICH volume
Each point increase in the > 30cm? 1pt
ICH Score is associated s pes
with an increased risk of WH —
mortality and a No 0 pts
decreased likelihood of Location
good functional outcome. Infratentorial | 1 pt
Supratentorial | 0 pts
It should not be used for e
prognosis; use it as a >80 yrs 1pt
method for communicating <8l yrs Orpes
disease severity. % American

litroke
. iation.
ENLS Version 3.0 - ICH el

American Heart Assodiation.
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ICH
Edema

Hemorrhage

Midline Shift
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SITES OF SPONTANEOUS ICH Stroke Coordinator
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Thalamic
Hemorrhage
(20%)

Lobar

Subcortical
Hemorrhage
(24%)

Pontine
Hemorrhage

(6%) A=cortical branches of anterior,
middle, or posterior cerebral arteries;
B=basal ganglia from middle cerebral
artery,
C=thalamus;
D=pons;
E=cerebellum.

Cerebellar

® Hemorrhage

{ (7%)

Putaminal
Hemorrhage
(34%)

g

Ameri
Mayer SA, Rincon F. Lancet Neurol. 2005;4:662-672. 5?:;;0?
Kase CS et al. In: Stroke: Pathophysiology, Diagnosis, and Management. 1998:649-700. Association.
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Drawing reproduced with permission of Qureshi Al et al. N Engl J Med. 2001;344:1453. American Heart Assoclation.
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45 YR OLD MALE

PRESENTS TO ED VIA AMBULANCE AT 2153 WITH C/O:

» Disorientation, slurred speech, facial droop, right sided weakness

STROKE TRIAGE
e Last normal/Onset time: 1830-1900

e Exam: drowsy, follows commands, weak on right, speech slurred, right
facial droop, confused, GCS 14

 Finger stick glucose: 109

g
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CASE STUDY: ICH PRESENTATION

VS: BP 198/100; HR 83; RR 18; SAO2 98%
IV START

LAB DRAW
e CBC, PT, INR, aPTT, BMP, type & screen

BEGIN COLLECTING FOCUSED HISTORY
) %%\'fe@’g e AR s R R e g SR M okee,
CT SCAN

EKG AT SOME POINT
CHEST XRAY IF INDICATED *Don’t delay CT for EKG/Chest X-ray; le4 -

Hold off on labs if difficult stick* ;i':o":?uﬁm.

division of the
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CASE STUDY: ICH- DIAGNOSE AND CLASSIFY

LG ACUTE INTRAPARENCHYMAL
HEMORRHAGE

LEFT BASAL GANGLIA
3.2X1.5CM'S

RUPTURED INTO LEFT LATERAL
VENTRICLE

SMALL AMOUNT OF BLOOD IN
RIGHT LATERAL VENTRICLE AND
3RD VENTRICLE
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CASE STUDY: ICH- LABS

WBC 4.31
HGB 12.4
HCT 35.7

PLAT

198

K 3.3
CL 119
Cco2 17
CA 8.3
ALB 2.1
ALT 40
AST 38

ALK PHOS 92
T BILI 0.2

Stroke Coordinator
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What Can Go Wrong (or Is Going Wrong)?
Herniation and brain(stem) compression
Airway compromise
Hematoma expansion
Elevated intracranial pressure
Secondary brain injury

-

|

Seizures
Fever
Hyperglycemia
d American
ICH: THE GOLDEN HOUR: FOCUS BOOT CAMP

Stabilization and reassessment of the patient’s airway, breathing, circulation
Rapid and accurate diagnosis using neuroimaging
Concise clinical assessment regarding ICH characteristics and patient condition
Targeted assessment for potential early interventions:
Control of elevated blood pressure
Correction of coagulopathy
Need for early surgical intervention
Anticipation of specific patient care needs such as:
Specific treatment related to underlying ICH cause
Risk for early clinical deterioration and hematoma expansion

Need for intracranial pressure (ICP) or other monitoring Patient
disposition from the emergency department

e

-

|
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CASE STUDY: ICH- BP MANAGEMENT

* FOR ICH PATIENTS PRESENTING WITH SBP BETWEEN 150 AND
220 MM HG AND W/O CONTRAINDICATIONS TO ACUTE BP
TREATMENT, ACUTE LOWERING OF SBP TO 140 MMHG IS SAFE
(CLASS 1, LEVEL A) AND CAN BE EFFECTIVE FOR IMPROVING
FUNCTIONAL OUTCOME (CLASS IIA; LEVEL B)

* FOR ICH PATIENTS PRESENTING WITH SBP >220 MMHG, IT
MAY BE REASONABLE TO CONSIDER AGGRESSIVE REDUCTION
OF BP WITH A CONTINUOUS IV INFUSION AND FREQUENT BP
MONITORING (CLASS ILB, LEVEL C)

Hemphill, J.C., et al (2015). Guidelines for the Management of Spontaneous Intracerebral Hemorrhage. A Guideline for Healthcare Professionals
from the American Heart Association/American Stroke Association. Stroke; 46: 2032-2060.
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CASE STUDY: ICH — BP CONTROL

COMMON MEDICATIONS

LABETALOL (NORMODYNE)

e Labetalol10-20 mg IV over 1-2 mins, may repeat or
double every 10 mins for max of 300mg

NICARDIPENE (CARDENE)

* Nicardipine 5mg/hr IV infusion as initial dose;
titrate to desired effect by increasing 2.5mg/hr
every 5 mins to max of 15mg/hr
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CORRECTION OF COAGS: BASED ON MEDICATION BOOT CAMP
WARFARIN (COUMADIN) ASSOCIATED ﬂ

T
e K Centra: 4 factor Prothrombin complex concentrate (PCC)
 Profil 9: 3 factor PCC - use instead of K Centra if heparin allergy

e Vitamin K 5-1-mg IV
PRADAXA (DABIGATRAN)

» Reversal agent - Praxbind (Idarucizumab)

e Dose = 5 grams
* 2 vials, 2.5 grams/50 mls each
. Drctw)up and administer IV push, one after the other (no more than 15 mins
apart

FACTOR XA INHIBITORS (HOT OFF THE PRESS...)

* Andexanet alfa (Andexxa)
» Only approved for Rivaroxiban and Apixaban #E

American
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JOINT COMMISSION UPDATE ON ANTICOAGULANT NATIONAL
PATIENT SAFETY GOAL (NPSG)

DID YOU KNOW THAT ALL TJC ~ACCREDITED HOSPITALS, CRITICAL ACCESS HOSPITALS, NURSING CARE CENTERS AND MEDICAL J
CENTERS ARE REQUIRED TO HAVE ANTICOAGULANT REVERSAL PROTOCOLS??? N

S
STARTING JULY 1, 2019: NPSG 03.05.01 HAS 8 NEW/REVISED ELEMENTS OF PERFORMANCE (EPS). ::

EP 1- PROTOCOLS FOR STARTING AND CONTINUING ANTICOAGULANT TREATMENT MUST BE EVIDENCE BASED. ::

EP 2- ANTICOAGULATION REVERSAL AND BLEEDING MANAGEMENT PROTOCOLS MUST BE EVIDENCE-BASED. =

EP 3- PERIOPERATIVE MANAGEMENT PROTOCOLS FOR ORAL ANTICOAGULANTS MUST BE EVIDENCE BASED. é

EP 4- HAVE A WRITTEN POLICY ON THE NEED FOR LABORATORY TESTS TO ADJUST AND MONITOR ANTICOAGULANT THERAPY :: :

EP 5- ESTABLISH A PROCESS TO RESPOND TO ADVERSE DRUG EVENTS AND EVALUATE AND IMPROVE ANTICOAGULATION SAFETY PRACTICES ::

EP 6- PROVIDE EDUCATION TO PATIENT AND FAMILIES ON THEIR ANTICOAGULANT TREATMENT :,‘

EP 7- IF AVAILABLE, FACILITIES SHOULD ONLY USIE PRE-FILLED SYRINGES, PREMIXED INFUSION BAGS, OR ORAL UNIT-DOSE PRODUCTS ”’,

EP 8- USE PROGRAMMABLE PUMPS WHEN ADMINISTRATING HEPARIN INTRAVENOUSLY AND CONTINUOQUSLY

American
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DIRECT ORAL ANTICOAGULANTS: AKA NOACS

Direct thrombin inhibitor i

 Pradaxa (Dabigatran)

FACTOR XA INHIBITORS
» Xarelto (Rivaroxiban)

e Eliquis (Apixaban)

» Savaysa (Edoxaban)

;
R 4
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CORRECTION OF COAGULOPATHY

USEFULNESS OF PLATELET TRANSFUSIONS ICH
PATIENTS WITH HISTORY OF ANTIPLATELET USE IS
UNCERTAIN (CLASS 1IB, LEVEL C)

2018 SYSTEMATIC REVIEW: 2

* No benefit, may be harmful —
Ty

Hemphill, J.C., et al (2015). Guidelines for the Management of Spontaneous Intracerebral Hemorrhage. A Guideline for Healthcare Professionals d

from the American Heart Association/American Stroke Association. Stroke; 46: 2032-2060.

Cusack, T.J., et al (2018). Update on the Treatment of Spontaneous Intraparenchymal Hemorrhage: Medical and Interventional Management. American
Curr Treat Options Neurol 20:1. Published online: 3 February 2018; DOI 10.1007/s11940-018-0486-5. Fs\tsr:ok:eiution
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CASE STUDY: ICH- WHAT NEXT

22:17 - CHANGE IN
NEURO STATUS IS
NOTED: SPEECH
INCOMPREHENSIBLE,
INCREASED
DROWSINESS

22:33 - RAPID
SEQUENCE INTUBATION
TO PROTECT AIRWAY

23:00 - REPEAT CT

Stroke Coordinator
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GROWN CONSIDERABLY IN SIZE
OVER 1 HOUR

3.2X1.5>45X3.6CM'S

 Hematoma volume = ~45 cc’s
BLOOD IN ALL VENTRICLES

VENTRICLES ALREADY
ENLARGING

8MM MIDLINE SHIFT

VASOGENIC EDEMA

g
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CASE STUDY: ICH- CONSIDER SURGERY
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Surgery urgently:

* Cerebellum

Consider
Surgery

. Life-threlatening
deterioration

» Careballar
>3 cm diameter

Lobar

ENLS Version 3.0 - ICH

Declining neuro exam
Size >3 cm,or
Compressive effects
brainstem, or
Hydrocephalus

ICH causing mass
effect/herniation in severely
affected but salvageable patient
and as a life-saving measure
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Association.
A

division of the
American Heart Association,

18



CASE STUDY: ICH- CONSIDER EVD

¢ Goal ICP < 22 mm Hg
« Goal CPP > 60 mm Hg

ENLS Version 3.0 - ICH

* ICP MAY BE ELEVATED
PATIENTS WITH IVH ARE AT RISK FOR
Consider EVD HYDROCEPHALUS AND ELEVATED ICP
Y EVD RECOMMENDED IN:
» Suspected T ICP and .
GCS <9

Stroke Coordinator
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GCS <9
LARGE MASS EFFECT

HYDROCEPHALUS
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OTHER CONSIDERATIONS: SEIZURES
CLINICAL SEIZURES SHOULD BE TREATED

WITH AED’S

DEPRESSED MENTAL STATUS OUT OF
PROPORTION TO DEGREE BRAIN INJURY IS AN
INDICATION FOR EEG MONITORING

ELECTROGRAPHIC SEIZURES ON EEG SHOULD

BE TREATED WITH AED’S

PROPHYLACTIC ANTICONVULSANT
MEDICATION SHOULD NOT BE USED (CLASS 1) o~

Stroke Coordinator
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SEIZURE TREATMENT: ANTICONVULSANTS

LEVITERACITAM (KEPPRA)
FOSPHENYTOIN (CEREBYX)

PHENYTOIN (DILANTIN) levetiracetan

9500 mg/s m
Cncentrate for Solution "
“epileptic
._";Eﬂaus administrotion
d1he package leflel 027
Uieimmediately affer div™

Ativan is usually given IV for emergency
treatment — followed by loading dose of any of
the above AED’s

e
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OTHER CONSIDERATIONS: NAUSEA

ZOFRAN
PHENERGAN

* Not a preferred agent

» Causes drowsiness or confusion - compromises neuro exa

Injection, USP

=

v American
Stroke
Association.
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. OTHER CONSIDERATIONS: CEREBRAL EDEMA

*MANNITOL - OSMOTIC DIURETIC

—Typically, Mannitol 20% IV 0.25g/kg to
1g/kg over 2-10 minutes

« Calculation:
e # grams ordered X pt’s wt in kg’s = desired dose
. Desirzeod dose X 100 = #cc's to give

—Increases intravascular osmotic
pressure by drawing water from the
extracellular space, thus decreasing
brain mass

—Hypertonic Saline - Osmotic Diuretic

—Given as small bolus or continuous
infusion

—Watch sodium levels!

Stroke Coordinator
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TREATMENT
INCLUDES MOSTLY MEDICAL MANAGEMENT/SUPPORTIVE CARE
NEURO-ICU

SURGERY INDICATED ONLY FOR PLACEMENT OF EVD, CEREBELLAR
HEMORRHAGE OR RELIEF OF ICP WITH HEMICRANIECTOMY

r O
Collection system

Zero-line is

placed at

the level \ ™~ Black arrow on chamber

= of the ear indicates pressure level
Y 3 set by surgeon

Collection
Ventricles of Drain bag
the brain

Stroke Coordinator
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RESEARCH 5

MISTIE 1l
e Minimally invasive surgery plus Rt-PA for ICH Evacuation Phase Ill
* Missed primary endpoint- but there were encouraging results

» For those that had their hematoma reduced to a volume of 15mL or
less, there was a 10.5% difference in the likelihood of achieving a good
functional outcome.

ENRICH
e Early Minimally-invasive Removal of IntraCerebral Hemorrhage

* No preliminary data, however, they have started excluding anterior
basal ganglia hemorrhages

e
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ANEURYSMAL SUBARACHNOID HEMORRHAGE
BLEEDING INTO THE SPACE
BETWEEN THE ARACHNOID
MEMBRANE AND THE PIA MATER

ACCOUNTS FOR 6%-8% OF AL
STROKES

ASAH

American
Stroke
Association.
Adivision of the

o ]




SAH: MORBIDITY AND MORTALITY

LOW INCIDENCE: 10/100,000 PEOPLE PER YEAR
* 11% DIE BEFORE REACHING MEDICAL ATTENTION

* 40% DIE WITHIN 4 WEEKS AFTER ADMISSION TO HOSPITAL

Stroke Coordinator

BOOT CAMP

» 30% OF SURVIVORS HAVE SIGNIFICANT MORBIDITY AND ARE DEPENDENT FOR ADLS

* NEARLY 50% OF SURVIVORS DEVELOP COGNITIVE DYSFUNCTIONS

Ciurea, AV, et al: Subarachnoid hemorrhage and cerebral vasospasm- Literature review,
Journal of Medicince and Life, June 2013

g
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PRESENTATION: SAH

-SUDDEN, SEVERE, GENERALIZED HEADACHE
- "Thunder-clap headache”
- “The worst headache of my life” 97%

- 30-60%- SENTINEL HEMORRHAGE OR
WARNING HEADACHES IN THE WEEKS BEFORE
SAH

« TRANSIENT LOSS OF CONSCIOUSNESS
‘NAUSEA/VOMITING, BLURRED VISION
-PHOTOPHOBIA

-SEIZURES

Stroke Coordinator

BOOT CAMP
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PRESENTATION: SAH

CLASSIC NOT-SO-CLASSIC

Abrupt onset of severe headache (HA),
i.e. thunderclap

NEW, QUALITATIVELY DIFFERENT HA

v May have nausea, vomiting and neck

Clinical pain
Features

b May transiently lose consciousness,

present in coma, or have focal deficits

Nature of HA onset distinguishes from
other forms of stroke

Stroke Coordinator

BOOT CAMP

-

|

HA is not reported as abrupt(patient may
not remember event well)

HA responds well to non-narcotic
analgesics

HA resolves on its own in few hours

40% patients with aneurysmal SAH will have
normal neuro exam without meningismus

Do not necessarily appear acutelyill

g
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ED MANAGEMENT: SAH THE GOLDEN HOUR

« ABC'S/STABILIZE

« DIAGNOSE

« CLASSIFY

» CORRECT COAGULAPATHY
« MANAGE BP

« COMMUNICATE WITH TEAM

 GET PATIENT TO THE RIGHT
PLACE

Stroke Coordinator

BOOT CAMP
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ED MANAGEMENT: SAH THE GOLDEN HOUR

Neurosurgical

ENLS Version 3.0 - SAH

Subarachnoid
Hemorrhage ] consuitation
v v v
Clinical Airway - Need Prehospital Seizure
Features for Intubation Care Prophylaxis
L |
v
2 Reverse
Brain Imaging 1 Coagulopathy
CT Confirms CliNegaive Treat Pain and
SAH SrE Anxiety
Positive
SAH Confirmed SBP <160
Decline in
Initial Orders logical
Exam
Consider
| EVD for

Hydrocephalus

L

Consider
Antifibrinolytic
Agents

Stroke Coordinator

BOOT CAMP

American
Stroke
Association.
Adiision of

-

|

the
American Heart Association,

SAH CHECKLIST

O Brain Imaging

O 12 lead ECG

O Consult neurosurgery

O Address hydrocephalus

O Blood pressure goal established

O Labs: PT/PTT, CBC, electrolytes, BUN, Cr, troponin, toxicology screen

Checklist |

ENLS Version 3.0 - SAH

American
Stroke
Association.
A division of the

American Heart Assaciation.




ED MANAGEMENT: THE GOLDEN HOUR

INITIAL FOCUS ON ARRIVAL:
e Life support (A-B-C)

e Make sure patient is safe to go to CT
» Can they protect their airway?
* Hypoxia?
» Avoid hyperventilation

Stroke Coordinator

BOOT CAMP

-

|

American
Stroke
Association.
Adivision of the

American Heart Association,

CLINICAL SEVERITY OF SAH

Hunt & Hess Clinical Grading Scale

[rade Jcrieria

1 Asymptomatic, mild headache, slight
nuchal rigidity

2 Moderate to severe headache, nuchal
rigidity, no neurologic deficit other than
cranial nerve palsy

3 Drowsiness / confusion, mild focal
neurologic deficit

4 Stupor, moderate-severe hemiparesis

Coma, decerebrate posturing

World Federation Neurological Scale

[Grade [creria

1

GCS15

GCS 13-14, without neurological deficit

GCS 13-14, with neurological deficit

GCS7-12
GCS3-6

American
Stroke
Association.
Adivision of the

American Heart Association.
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DIAGNOSIS OF SAH

HISTORY AND NEURO EXAM RESULTS

CT SCAN W/O CONTRAST

» Within 48 hrs blood appears white
» Will detect in 95% or more of cases

NEGATIVE CT > LUMBAR PUNCTURE USED IN SELECTED CASES
(CONTRAINDICATED IF INCREASED ICP IS SUSPECTED)

» Need cell count on all tubes sent to lab

CEREBRAL ANGIOGRAPHY - GOLD STANDARD
* Prepare for trip to OR

Adivision of the
Connolly, E.S., et al (2012). Guidelines for the Management of Aneurysmal Subarachnoid Hemorrhage: A Guideline for Healthcare Professionals From the American Heart Advacleen HuartAmacletion,
e N L o

Stroke Coordinator

BOOT CAMP

-

|

American
Stroke
Association.

identifying SAH with sensitivity of 95-100% if:

Classic presentation with thunderclap HA
CT completed within six hours of HAonset
The patient is completely

neurologically intact

The CT is read by an attending radiologist

Sensitivity of CT decreases
with time

Falsely negative CT. time,
anemia (HCT <30) low
volume SAH, and a technically
poor scan

Sensitivity

ED MANAGEMENT: THE GOLDEN HOUR- IMAGING

Non-contrast CT imaging of the brain is the gold-standard for

Time Since Headache Onset

Stroke Coordinator

BOOT CAMP

-

|

Sensitivity CT for SAH

3 days 1week 2weeks

e

American
Stroke
Association.

Adivision of the
American Heart Association,
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ED MANAGEMENT: THE GOLDEN HOUR- LUMBAR PUNCTURE

Y

Brain Imaging

— %

CT Negative
CT Confirms
SAH for SAH/LP

Positive

ITI

SAH Confirmed

Stroke

Must perform LP if CT is (-) Head CT

negative and history suggests
SAH

Rationale for LP is to confirm
xanthochromia- staining of
CSF by heme breakdown
products

Presence of xanthochromia is
time dependent- takes several
hours to develop

Coordinator

BOOT CAMP

-

|

American
Stroke
ENLS Version 3.0 - SAH Alinciation:
American Heart Association,
Typical LP Findings Atypical or Inconclusive Not suggestive of SAH
1 RBCs, Clearing of RBCs from tube 1— 4 CSF clear of RBCs
No clearing from tube 1— 4
<5WBC, 1 WBC:RBC ratio suggest another Occasionally, rapidly expanding
WBC:RBC ratio 1:700 process, meningitis or encephalitis unruptured aneurysm may
present with HA, recommend
urgent consultation
Xanthochromia present Xanthochromia absent Xanthochromia absent
(However if CSF Protein (Assuming LP is done more than 12 hours
>100mg/dL may be false positive)  following headache onset).
Opening pressure elevated (~2/3 OP normal OP normal
patients)
ﬁ American
Stroke
Association.

Adivision of the
American Heart Association.
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SAH: INITIAL MANAGEMENT

Once SAH is diagnosed, take these first steps:
| * Bed rest

 Obtain pre-intervention labs: CBC, Platelets,
PT/PTT, INR, electrolytes, BUN, Cr, cardiac
enzymes

— - « 12-lead ECG

* Cardiac telemetry

Initial Orders « Nimodipine 60 mg po/ng (watch for hypotension)
« AED until aneurysm secured

» Consult Neurosurgery

SAH Confirmed

e

American
gtrnkq "
. ssociation.
ENLS Version 3.0 - SAH Ahvcnotitn

American Heart Association.

Stroke Coordinator

BOOT CAMP
BP MANAGEMENT: ACUTE SAH R z

|

BETWEEN SYMPTOM ONSET AND ANEURYSM OBLITERATION BP SHOULD BE
CONTROLLED WITH A TITRATABLE AGENT TO BALANCE RISK OF STROKE, HTN
RELATED REBLEEDING AND MAINTENANCE OF CPP (CLASS I; LEVEL B).

MAGNITUDE OF BP CONTROL NOT ESTABLISHED, BUT DECREASE IN SBP TO <160
MMHG IS REASONABLE (CLASS LLA; LEVEL C).

e Precise guidelines for BP management in SAH unfortunately do not exist

« Retrospective data suggest higher rates of re-bleeding with
SBP > 160 mmHg

e Over treatment of BP can potentially lead to brain ischemia
- especially if hydrocephalus or vasospasm is present.

e Pre-morbid BP should be taken into considerations
e Experts recommend to aim for SBP < 160 mmHg, or MAP < 110 mmHg, keeping principles above
in mind
e Use short acting, titratable intravenous medications such
as beta blockers or nicardipine.
e Avoid long-term nitroprusside due to concern of raising ICP d
Stroke 2009 40:994, Diringer et al Neurocrit Care (2011) 15:211-240, Connolly ES, et al. Stroke 2012; 43:1711-1737 g;":;ie‘:ﬂn
Connolly, E.S., et al (2012). Guidelines for the Management of Aneurysmal Subarachnoid Hemorrhage: A Guideline for Healthcare Professionals Association.
From the American Heart Association/American Stroke Association. Stroke 43 e O cscciciioss




Stroke Coordinator

EARLY COMPLICATIONS: HYDROCEPHALUS BOOT CAMP
COMMUNICATING _ T

» Problem with absorption of CSF; blood in CSF plugs
the arachnoid villi

DIAGNOSED BY CT - DILATED VENTRICLES

SEVERITY RELATED TO SIZE OF BLEED

* Arachnoid villi unable to reabsorb CSF, laden with
byproducts of blood breakdown

MAY REQUIRE EMERGENT INSERTION OF

EXTRA-VENTRICULAR DRAIN ) ;/ ,‘?;75
a7 L
ASTUTE NEUROLOGICAL ASSESSMENTS ’*K’v%/
e WILL BECOME SLEEPIER...SLOWER TO RESPOND ‘ /
« OVERALL DECREASE IN LOC
z
American
v itsr:ok:?ntion.
EARLY COMPLICATIONS: HYDROCEPHALUS BOOT CAMP

-

|

—

NCCT e m——— N — "
Massive hyper dense subarachnoid bleed in basal cisterns, Sylvain fissures and hemispheric cortical sulci with hydrocephalus

The following CT scan shows hydrocephalus. Note the enlargement of the ventricles with
CSF, as denoted in black. d

American
Stroke
http://www.neuroradi .com/2011/11/imaging-in-sub-arachnoid-h rhage.html AAsso:mtlon.

division of the
American Heart Association,
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OTHER CONSIDERATIONS: SEIZURES

 DIFFERENCE FOR ASAH:

« ROUTINE USE OF PHENYTOIN NOT RECOMMENDED
(LOW QUALITY EVIDENCE; STRONG
RECOMMENDATION)

« ROUTINE USE OF OTHER ANTICONVULSANTS FOR
PROPHYLAXIS MAY BE CONSIDERED (VERY LOW
QUALITY EVIDENCE; WEAK RECOMMENDATION)

* |IF ANTICONVULSANT PROPHYLAXIS USED, A SHORT

EVIDENCE; WEAK RECOMMENDATION

COURSE IS RECOMMENDED (3-7-DAYS) (LOW QUALITY

Stroke Coordinator

BOOT CAMP

-

|

American
Stroke
Asso: rxt on.
i

Diringer, M.N., et a I(2011)Ct cal Care Man gmetfPt ents Following Ane ymaISb -achnoid Hemorrhage: Recommendatiol
from the Neurocritical Care Society’s Multidisciplinary Consensus Conference. Neurocrit Care 15 211-240.
rmerican tear Aasociaon,
- Stroke Coordinator
- ANEURYSM TREATMENT BOOT CAMP
E 7
Clipping Coiling

* Neuro ICU care

* Stay generally around 21 days depending on complications

* Specific management to treat complications (vasospasm, hydrocephalus,
electrolyte imbalances

http://surgicalunits.com/aneurysm-clip-311.html

American
Stroke
Association.
Adivision of the

American Heart Association,
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Stroke Coordinator

BOOT CAMP

STROKE OUTPATIENT MEASURES

STK-OP-1 DOOR TO TRANSFER TO ANOTHER HOSPITAL

¢ Hemorrhagic stroke
* Will need to track door in door out times when transferring all hemorrhagic stroke patients
* No benchmark at this time

» Transfer consideration
» Hospice- keep the patient locally if able

g

\ 14

-

|

American
Stroke
Association.
Adivision of the

American Heart Association.

Stroke Coordinator

PACKAGING FOR TRANSFER BOOT CAMP

ADEQUATE AIRWAY PROTECTION?

e If notintubated - is this patient going to be able to manage their airway for transport?

BLOOD PRESSURE MANAGEMENT

¢ Is the blood pressure within recommended guideline or per MD recommendations from
receiving center?

DISTANCE (CRITICAL CARE TRANSPORT)
* Air vs ground transport
* ACLS with paramedic

IMAGING RESULTS
* Do you have some kind of cloud service or sharing capability with receiving center?

* If not, will need a disc to go with patient

ANY NECESSARY CHART COPIES 4

-

|

American
Stroke
Association.
Adivision of the

American Heart Association.
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PACKAGING FOR TRANSFER

COMMUNICATION

* Obtain cell phone number for family
» Provide them with information about transfer facility if available

» Obtain contact number to call report to receiving facility ICU
 History, any treatments done at your ED/facility
* BP meds, seizure meds, nausea meds, etc...
* Imaging done
 Last neuro exam at your facility (be specific - terms like obtunded,
stuporous, or unresponsive are not helpful

Stroke Coordinator

BOOT CAMP

-

|

e

American
Stroke
Association.
Adiision o

¥ the
American Heart Association,

QUESTIONS

CONTACT INFORMATION
MICHELLE HILL: MICHELLE.HILL@OHIOHEALTH.COM

WENDY SMITH: SMITHW@CCE.QRG

REVERSAL PROTOCOLS START
ON THE NEXT SLIDE!!!

Stroke Coordinator

BOOT CAMP

-

|

American
Stroke
Association.
Adiision

of the
American Heart Association,
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Stroke Coordinator

TPA REVERSAL- NORTON HEALTH PAGE 1 BOOT CAMP

-

|

Treatment of ICH within 24 hours of administration of Alteplase for acute ischemic stroke

Monitoring post
alieplase infusion

Notily stroke neurslogist for trestmert
orders, f biood products indicsted,

haaify biood bank 1o prepare:
Lkilize nicardipine drip to- 10 Units i and,/or

i Fecsor VIl & Fibrinogen logy consuits
pressire 130-150min HE Order snd send stat type & screen i HnE

_ necessary
‘Drier snd send stat <PTT, PT/ING, CAC
American
Stroke
Association.
Adiision of

the
American Heart Association,

Stroke Coordinator

TPA REVERSAL — NORTON HEALTH PAGE 2 BOOT CAMP
l z

Adwminister cryoprecipitite ssap over 10-30

imnutes.
Order snd send fibrinogen level 1 hour after
T
FF indicated:

Admirister Tranexamic scid 1000wmg V. Infuse
over 10 minutes

Adynirister additiors]

o further sction
& .°f d No— nesded o Test
Cryoprec pitate over e

10-30 minutes

Updist JLH/NT 672018
Powers, WJ., et sl. 2048 Guiddlines for the sarly rmareg
of patients with scute ischerric stroke

American

Adivision of the
American Heart Association,




Norton Health Factor Xa Inhibitor Reversal KCentra®- Four Factor Prothrombin Complex Concentrate J
Rivaroxaban (Xarelto), apixaban (Eliquis), edoxaban (Savaysa)

»  4FactorPCC
> Contains vitamin K dependent factors I, VII, IX, and X as well as

> incip i ion-Associated Bleeding antithrombotic proteins C and S. Kcentra also contains a small amount of ;
> HASHTI Acronym from the American Society of Hematology heparin. b
1. Hold further doses of anticoagulant > Approved for reversal of acute major bleeding due to warfarin therapy &
2. Consideran Antidote > Black Box warning: Pts with underlying isk or diagnosed thromboembolic ;
3 inotrope as needed disease state, admiistration of PCC may predispose the patientto a e
4. Local or surgical Hemostatic measures thromboembolic event. Benefitsof reversal should be weighed against potential :
5. Transfusion (red cells, PLT, FFP as indicated) clot risk. E
- 6. Investigatethe leeding source i > Indication- ALL of the fol teria must be present s can'be ordered N
. h g > Patientis currently taking rivaroxaban, apixaban, or edoxaban 3
> Discontinue factor Xa nfibitor > Lif i one of the following; .
> Obtain jon on the i last dose and possibi

intracranial hemorrhage or hemoglobin decrease greater than 4 or transfusion
greaterthan 4 or hypotension requiring vasopressors)
> Patient does not have heparin induced thrombocytopenia (HIT) or heparin allergy
= Ifpresent, use 3 factor PCC (Profiinine®)
> Patientdoes not have disseminated intravascular coagulopathy (DIC)
= Ifpresent, use 3 factor PCC (Profiinine®)

to assistin estimating the degree of anticoagulation exposure

> Pharmacological reversal should be guided primariy by bleeding (majoror intracranial)
and not primarily by laboratory testing

> be given if thin 2 hours of ingestion of an oral
directfactor Xa inhibitor (including intubated ICH patients with enteral access andlor
those at low risk of aspiration)

R o y - > Dosing 0
e g omposoorn e C;fecxt(th‘ig‘f"a'ﬂ‘:i ks fives > Consider administering 25 units/kgto max dose of 2500 units and with the option of

- i f deemed clinical i n
> istraon of -factor PCC is thelower riskof guing an necessan. % b

units/kg up to5000units.
= Riskof thrombosis should be considered when selecting dose.
= Doseusing actual body weight. Round dose to nearest vial sze.
> Considerations prior to administration
> Time of last Xa inhibitor dose
> pH, temperature, adequate circulating platelets, thromboembolic risks

Urgent, ife-threatening > Administration
Non-Urgent Urgentwithoutbleeding g > Infuse o faster than 200 unitsimin n dedicated ine

adversethromboticevents

> Definitions Used for Reversal Situations
> Non-urgent: reversal s elective (procedure >7 days)
> Urgentwithout bleeding: reversal needed within hours
> Urgentwith bleeding: emergency reversal

bleeding + Ifadverseinfusion reacion occurs,slow rate or administer anthistamine
Hold ateast 24 hours Fprocedure can be delayed | HASHTI and PCC fmeets ; :
d dPC > Flush ne aftenwards with 50mL NS to ensure ine is leared
Drug presence may be 24 hours,hold dosing citeria

> Monitoring
> f bleeding or infusion reactions
**KCentra and Profilnine can be obtained using order sets:

assessedby anti-Xa

%geni Elimination Halt-iife

Rivaroxaba ‘151“23?:0"“’5 No specificantidoe;fo major > Four Factor Prothrombin Complex Concentrate (Kcentra) Protocol
" in elderly) »  Three Factor Prothrombin Complex Concentrate (Profilnine) for
(Xarelto) bleeding May considerPCC )
Heparin Allergy Focused
Not dialyzable
Apixaban (Eliquis) 810 15hours Information Compiled for intemal Norton use only.  02/2016
Activated charcoal may be used if Ametican
ingestion occurred within 2 hours of
presertztin Stroke
Edoxaban (Savaysa) | 10 to 14hours Association.

Adivision of the
American Heart Association.

Norton Health Dabigatran (Pradaxa) Reversal

Non-UrgentReversal

Hold further doses. Consider longer times for major surgery, placement of spinal or epidural catheter or port
CrCl > 50 mi/min: hold 1-2 days
CrCl < 50 mi/min: hold 3-5 days or longer
Drug presence may be assessed by thrombin time
Half lfe: 12-14 hours.

Urgent/Emergent/Life-threatening Reversal
Hold further doses of dabigatran
Draw baseline coagulation tests.
Normal aPTT - unlikely dabigatran is contributing to bleeding
Prolonged aPTT — dabigatran present and may be contributing to bleeding
Activated charcoal if recent ingestion: less than 2 hours since last dabigatran dose
HASHTI
1. Hold further doses of anticoagulant
2. Consider Antidote
3. Supportive treatment «
a. Volume resuscitation (intravenous fluids) .
b. Hemodynamic support (inotropes, monitoring) .
4. Local or surgical Hemostatic measures ¥
a. Anti-fibrinolytic agents can be considered (aminocaproic acid, tranexamic acid)
5. Iransfusion
a. Red blood cells for severe or symptomatic anemia b
b. Platelets if thrombocytopenia (<50 x 109/L) or patient on long-acting antiplatelet agents
6. Investigate for bleeding source
Idarucizumab may be considered for

Life threatening hemorrhage (defined as one of the following: symptomatic intracranial hemorrhage or
hemoglobin decrease greater than 4 o transfusion greater than 4 or hypotension requiring vasopressors)

An anticoagulation reversal order set is being created for the management of reversal agents such as
idarucizumab. In interim, call inpatient pharmacy to order idarucizumab

Idarucizumab (Praxbind)

Description and Indications

Idarucizumab is a humanized monoclonal antibody fragment (Fab) providing immediate and specific reversal
for dabigatran (Pradaxa). Idarucizumab binds specifically to dabigatran and its metabolites with an affinity for
dabigatran that is ~350 times greater than that of thrombin, and neutralizes the anticoagulant effect
Idarucizumab is indicated in patients treated with dabigatran when reversal of the anticoagulant effects of
dabigatran is needed:

For emergency surgery/urgent procedures

Inlife-threatening or uncontrolled bleeding

Dosingand Administration

DOSING d
The recommended dose of idarucizumab is 5 g, provided as two separate vials each containing 2.5 /50 mL.
idarucizumab American
No dosage adjustmentis necessary; renal impairment does not impact the reversal effect of idarucizumab. Stroke
There are no dosage adjustments provided in the manufacturers labeling for hepatic impairment (this has Association.

not been studied) Adivision of the

American Heart Association.




Norton Health

ADMINISTRATION
Each 2.5 ¢/50 mL vial can be drawn up in a 60 mL syringe and given via IV push, one after the other no more.
than 15 minutes apart
Administration should begin within 1 hour of removing the solution from the vial.
Before administration, the line must be flushed with normal saline.
No other infusions should be administered in parallel via the same intravenous access.

Storage/Dispensing
Idarucizumab vials are to be stored in the refrigerator at 2°C to 8°C (36°F to 46°F). Prior o use, the unopened
vial may be kept at room temperature 25°C (77°F) for up to 48 hours, if stored in the original package in order
o protect from light, or up to 6 hours when exposed to light.
Idarucizumab will be dispense in original packaging. RN will draw up and administer on the floor.

Additional Info
STUDY HIGHLIGHTS

An interim analysis of the RE-VERSE AD rial, an ongoing single cohort case series trial, included data for 123
patients. Results of central laboratory evaluations were available for a subset of 90 patients (51 in Group A, 39
in Group B)

Among the 90 patients with available data, the median maximum reversal of the pharmacodynamic
anticoagulant effect of dabigairan as measured by ECT or dTT in the first 4 hours after administration of 5 g
Idarucizumab was 100%, with most patients (>89%) achieving complete reversal. Reversal of the
pharmacodynamics effects was evident immediately after administration. In a limited number of patients,
between 12 and 24 hours after administration of 5 g Idarucizumab, elevated coagulation parameters (e.g.,
aPTT or ECT) have been observed

In the interim analysis of the RE-VERSE AD trial, 5 of 123 patients reported thrombotic events, 1 patient 2 days
after treatment with idarucizumab and 4 patients 7 days or more after treatment with idarucizumab. None of
these patients were on antithrombotic therapy at the time of the event, and in each of these cases, the
thrombotic event could be attributed to the underlying medical condition of the patient.

ADVERSEEFFECTS
Most frequently reported adverse events in 25% of healthy volunteers was headache and in 25% of patients
were: hypokalemia, delirium, constipation, pyrexia, and pneumonia
Low potential for immune reactions—4% of volunteers had low levels of possibly persisting treatment-
emergent antibodies (low titers)

WARNINGS

Thromboembolic Risk: Reversing dabigatran therapy exposes patients to the thrombotic fisk of their underlying
disease. Resume anticoagulant therapy as soon as medically appropriate.

Hypersensitivity reactions: Discontinue administration and evaluate.

Patients with hereditary fructose intolerance may be at risk of adverse reactions.

Formulary Status

Norton Healthcare Pharmacy and Therapeutics Comittee and Medical Executive Committee has designated
idarucizumab formulary restricted to patients currently taking dabigatran AND experiencing a lfe threatening

hemorthage (defined as one of the following: symptomatic intracranial hemorrhage or hemoglobin decrease
greater than 4 o transfusion greater than 4 or hypotension requiring vasopressors).
References:
D 03 American
2 FoRk e s o Dabghan Reers N £ 32015 Ay 6370151120 Stroke
5 Cinca T e
Compicatons n Aduts. February 2014. ASH.0rg Association.

3416 Page2 Adivision of the

American Heart Association.

Vitamin K Antagonist (VKA) Reversal

>  General Principals for of Anti iated Bleeding
> HASHTI Acronym from the American Society of Hematology
1. Hold further doses of anticoagulant
Consider an Anfidote
Supporiive freatment: volume resuscitation, inotrope as needed
Local or surgical Hemostatic measures
Transfusion (red cells, PLT, FFP as indicated)
6. Investigate the bleeding source
> Chest 2012 Recommendation: “For patients with VKAﬁs-somated major bleeding, we suggest rapid
reversal of with f rather than with plasma. We
suggest the additional use of vitamin K 5 to 10mg adm\mslared by slow IV injection rather than reversal
with coagulation factors alone ™
>  Definitions Used for Reversal Situations

Norton Health

> MNon-urgent reversal is elective (procedure >7 days)
> Urgent without bleeding: reversal needed within hours
> Urgent with bleeding: reversal
" Urgent
Non-Urgent Urgent without bleeding b?eeding
Stop warfarin 5 days prior © [Fprocedure can be delayed 6-24 HASHTI and
procedure AND hours, vitamin K 5-10mg PO/V: OR | Vitamin K 5-10mg IV

FFP prior to procedure. Repeat in 6-

Check INR 1-2 days prior and give 12 hours if INR high AND Vitamin K 5-

PCC if meet criteria
vitamin K 1-2mg PO if INR >1.5 or FFP

10mg POV
No procedure and wio bleeding

+  INR <5, omit warfarin dose or

continue with lower dose
+  INR5-9, omit doses and

consider reversal with vitamin K
«  INR >3, omitdoses and give

vitamin K

Agent Contents Advantages Disadvantages
Long duration of reversal .
Witamin K Vitamin K (good in combo with :}io “"se‘t é’%g}"’“kfﬁeﬁz‘c‘ﬂij:an
factor products) onsetb-10h, peak &
Fresh Frozen All clotting Contains all clotting Large volume, administration 30-60 min
Plasma (FFP) Py Pt or longer: requires thawing (45min];
requires blood type
Factor Il VI,
. X, X, Small volume; reversal "
Koentra®" oroteing G, i 10 miaten Cost; thromboembolic risk
S, heparin
Profilmine@ | Facter il X, | Small volume; reversal Cost: thromboembolic risk
within 15-20 minutes

“Vitamin K is IV or PO only. SubQyIM should not be used due to eratic absorption and risk of hematoma.
“*KCentra and Profilnine can be obtained using order sefs:

>  Four Factor Prothrombin Gomplex Concentrate (Koentra) Protocol

>  Three Factor Prothrombin Complex Concentrate (Profilnine) for Heparin Allergy Focused

KCentra® - Four Factor Prothrombin Complex Concentrate

> 4Fastor PCC
Contains vitamin K dependent factors I, VII, IX. and X as well as antithrombotic
proteins C and S. Keentra alsa contains a small amount of heparin
> Approved for reversal of acute major bleeding due to warfarin herapy
»  Black Box waming: Pts with underlying risk or diagnosed thromboembolic disease
state of PGC may the patient to a thromboembolic event
Benefits of reversal should be weighed against potential clot risk.
> Indication - One of the following criteria must be present before reversal agents can be ordered
> INR greater than 2 -and- a ife treatening hemorrhage (defined as one of the
following: or in decrease greater than
4 or transfusion greater than 4 or hypotension requiring vasopressors)
> INR greater than 1 —and- symptomatic intracranial hemorrhage (Use lowest
dose of the iate PCC.)

- AND -
> Pafient does not have heparin induced thrombocytopenia (HIT) or heparin allergy
= Ifpresent, use 3 factor PCC (Profilnine®)
»  Pafient does not have intravascular y (DIC)
> Dosing

Administer vitamin K 10mg IV once
is based on p INR
= INR 2o <4: Administer 25 units/kg (max dose: 2,500 units)
= INR 4to 6:Administer 35 units/kg (max dose: 3,500 units)
= INR >6: Administer 50 units/kg (max dose: 5,000 units)
= Round dose to nearest vial size. One time dose only.
>  Considerations prior to administration
> pH, temperature, adequate circulating platelets, thromboemboiic risks
> Administration
% Infuse no faster than 200 units/min in dedicated line
= Ifadverse infusion reaction ocours, skow rate or administer antihistamine
»  Flush line afterwards with 50mL NS to ensure line is cleared
> Menitoring
Repeat INR 30 minutes after infusion complete

v
=
]

v

= of events or infusion reacfions

Profilnine® Three Factor Prothrombin Complex Concentrate

»  3Fastor PCC

>  Contains vitamin K dependent factors I, IX, X

»  Should only be used when the above KCentra® criteria are met AND the patient has a
heparin allergy or HIT

> Dosing: Initial and follow-up dosing. Always administer with Vitamin K 10ma IV once
¥ Initial IV Push dosing %  Repeat INR after 20 mins >1.5, 2™ dose:
= INR15-3.9:25IUkg = INR15-33: 25IUkg
= INR4-59:35IUkg = INR4-59: 15IUkg
= INR>5.9:50 Ukg = INR>5.9: No further PGC.

% Max Cumulafive dose: 50 IUkg
Information Combiled for internal Norton use onlv. 02/2016_

72
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OhioHealth

OhioHealth Emergent Anticoagul

Stroke Coordinator

Reverea Guiduinesfor Patient with BOOT CAMP
Spontaneous Intracranial Hemorrhage/Subarachnoid Hemorrhage
I Redosing || .
‘ Reversal Agents schedule I Comments -
dabigeuian (Pradaxa), || Idarucizumab (Praxoing) S grams acminisiered undiuted &s twio separate 2.5gram/50mi Kcentra and Viamin K are nct aporoprists reversal 2
IV push over 2 minutes each (no more than 15 minutes apart) agent .
(Xareitc) ompiex C (Kcentra) SOurits/kg VP8 given over 25 minutes
apixaben (Eliquis)
fondaparinux [Arirtra)

Vitamin K is nct an appropriate reversa agen:
edoxaben (Savaysa)

warfarin (Coumadin) 1. Vitamin K 10 mg IV Piggytack x1 Recheck INR Goal is o achieve INR < 1.4
2. Prothrombin complex concentrate (Kcentra) IVPB in 30 minutes.
Weight [kg)=. INR-_____

IfINR>15 **
a. If INR 1.5-3.9 give 25 units/kg (max 2,500 units) over 12 minutes

i giving Kcentre recheck INR 30 minutas after infusicn :
andthen every £ hours X3
5.1 iNR 4.0-5.0 give 35 units/kg {max 3,500 units)
€ I INR > 6.0 gve 50 units/Kg (max 5,000 units) over 25 min ¥
IV Heparin Protamine IVP at rate of 10 mg (1 mi) over 2 minutes. .
enocapzrin (Lovenox) || Maximum dose = 50 mg IVP over 10 minuzes 0
Time since last it mg Protamine neutralizes 100 units of Heparin
® <30 minutes: 1mg Protamine for each 100 units Heparin emaining
®  30-120 minutes: 0.5 mg Protamine for @ach 100 units Heparin
®  Znours: 0.25 mg Protamine for 22ch 100 unts Heparnn ft mg Protemine neutrelizes 1 mg of Enoxaparin
®  <8hous 1mgper Prolamine per 1 mg Encxaparin
® 812 hours:0S mg Protamine per 1 mg Enoxaparin
®  12nours. do not administer Protamine
Vorapaxar (Zontivity) | [ No recommendad reversal ctrategy ] [ ]
asprrin Corsider 5 units (1 dose pacied) platelets if patient going emargently to OR Transfusion of patelets may be withaeld at the
discretion of the tresting physcian
[ciopicogre! (Plavix) Consider 10 unils (2 doses pocled) piatelets If patient going emergently 1o OR. Transfusion of patelets may be withheld a1 the
ticlopidine (Ticlid) discretion of the treating physician
ticagrelor (Brilinta)
iprasuzrel [Effient)

American
Stroke
Association.
(Blood bank has 4 units of AB type Fresh Frozen Plasma thawed for emergent cases) T ciion:

University Hospitals

WARFARIN OR DIRECT ORAL ACTING ANTICOAGULANT (DABIGATRAN, APIXABAN. AND RIVAROXABAN) ASSOCIATED
UIFE THREATENING INTRACEREBRAL'SPINAL CORD HEMORRHAGE OR LIFE THREATENING TRAUMA RELATED

Stroke Coordinator

(ORRHAGE GUIDELINE : : :
Tho-Friaiig Beedig
1. nrmcorabraispint cord homorthaga
2 Decmasaoltgh2 5o _
Dofintions 3 instabio z
4. Bleeding raquinng emergent surgey (per Neurasurgeon, Trauma Surgeons, or UK Gommuniy Hospial authorized H
arsomnol approv L
5. Beodinginto a rtal sl (irtacranial, rfraspinl,iniraoculs, peicarda, infra- afuer, inbamusculer Wi :
Gomoral Haldal oral anicoagulants :
H abovacrisna prescrbar s from Nowtosurgeny, Trauma o e Emeroency Departrnt, s
procood as coscrbod balw lemrymvmrs Shouid coneut Hamatology forunhar Qicknco
(s z SGTE SO 0935 e P var 101 s :
Wastarin Baversah i Tt o ey 12 o 1O o f
2 Admiser (POG: Koanira™ r
2 Dosim A
" IINR 1 4.6 give PCC? 10 inernational unis Uik Max dase 1,000 uris) WP once )
i HINR 1719 g PECS 18 imsrational ks (1LU)kg (M doz 1,500 uit) VPE orcs .
if.11INR 20 2.3 give PCCS 25 inamations! s (1UYkg (M dosa 2:500 units) NP2 onca .
. 11INR 40— 6.0 aka PCCE 35 inamatonal uns (1UYka (Max dosa 3.500 unis) N/ PE onca 8
V. H1INA > civa PCC* S0 intsmationat urits (1Lika Mk osa 5,000 uris) IVPB onca &
Vi, adacior PG das an IV infusion infsicn .
o & 5 s .
. documentod hepasin alrgy use actor POC (Profinine), dosing based an INF: 1
TN 20 1 5.0 e PG50 mamalonal inis 1L ones .
i 11INR ~40 gva PCC* 5 mamasional unis (1UYkg once :
i, Administor 2 Units of FFP along wih PCC if not araacy avan:
. Popeat N2 bours alowing adnisralionof
e A st
i HINRat 3h > 1.4, considar cautious use of folowing
+ sH0miko FFR or
HI Vlla—ons time
TR Ll e L S
‘nactvalad zhzo (FXal) (Andea)
FactorXa Inhibkor "NOTE: Rasticied 1o Neurosurgery, Hemalology, and Vascudar Medicie for Inracraiel Beeding  used for
iy ofhar types of biseding, perioperalia hamosiasi, or ohar facor Xa infibiors consul Hamatology (pager
satzst).
) N ptond s sy oo o of PG il on Cospusio Facr X3 o,
inacivalodzhzo may not bs approprils. C Homatology (pager #31251) for meammendalins.
o1 Dosing:Deemr L Dseor i e regimen magumm Facr e it
oot " | Timing of Factor Xa Inhbitor Last Dose
< & Fours or Unknown | =8 Hours, but ss fan 18
=5n Tow Dose.
o | =
g
Rivaraxaban |~3g"g or Urknown —[THigh Dose 1
+ lorpom
== Intil N Bols: $00mg at i of 30 mg/inuta mmodiaoly folowod by coniinuous infusion
of 480 mg i a2 of 4mgiminfor 120 mindizs
. Heh
= It Bols: 500 o at et of 30 ol TGt folonad by contuss nusen American
mg a raio of Smgin for 120 i Stroke
\Ewnmswem 18 hours prior,contcton of anm:nagu\ammm probanly not eedd  the patont 8
Association.
T \ ey Adivision of the
3 Eiotante anaxaparin (Lovenox®),or fondapar L
Hovnoed b U Neciotion ad Sty The gl Camitis Wy 8
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BOOT CAMP

Dabigatran Administer ldarucizumab (Praxbind® 5 Gm
(Pradaxa®) a) Adminisier s wo separae 2.5 Gm doses IVPS over 5-10 minuies, dosed no more than 15 minutes apart
Reversal b} Usae veniad tubing when administering

Antiplatelet | Ifpationt taking aspirin, P2Y,, antagonists (clopidogra!, prasugrel, ticaprelor), Vil inhibitors (abckimab, eptifibatids, tiofiban),
Modications | O SSA: cansider 2 pack piatelet infusion, since plateiet function abnormality contributing to beeding as wel.

a)  Guideline is Restnciad o Divisions of Neurological Surery, Trauma Sumery, Clevaiand Medical Canter Emergency
Special Nows: Department, and UH Community Hospital authorized parsonnal as detemined by each sie

b} IV administration is the preferad route of administration in ife hraatening bleading (Chest 2010) due to aratic
‘absorption rates when gven IM and Suboutaneously

¢ PCC (KCentra®) vials hawo a nominal potency of 500 IUWvial or 1,000 Ivvial
2 Exact dosage is expressed on each vial which will vary from 20-31 faclor IX units/mL, pharmacy will adiust
dosa basad on actual poncy and round to nearest 5% of ordered dose.

d)  PCC (Profiining®) vials ara sizad as foliows: ~500 1L, ~1000, 1, o ~1500 IU; pharmacy wil round to nearest vial siza
within 5% of ordered dose 8
a Exact dosage is expressed on gach vial

@) Usual dosage range when usedwith 3-factor PCC (Prafinine®J: 1 10 2 mg, case reporis have dosed upto 3 mg

)  NOTE: Gaagulamn Factor Xa frecombinant), inactivated-FXa (FXail (Andexxa®) is only stocked at UH Cleveland
Meadical Cenier .

Referonces

Az (Cogultion Factor Xa (racompinan), nactvetod zheo) [packags mson). Porcla Pramzssutal, . Sauh San
Francisco, CA; 201

2. Boulis NM, E\)bsk MP ‘Schmaier A, Hoff JT. Use of factor IX complex in warfarin-related intracranial hemorthage. Neurosurgery
1909:45:1118.0.

3. Connolly SJ, Miling TJ, Eikelboom JW, Gibsen CM, Cumuite JT, el al. Andexane! alfa for acute major bieeding associated with facior
Xa inhibitors. N Engl J Med 2016.37.113141.

4. Frontera JA, Lowin JJ, Rabinsioin AA, et al. Guidaline for roversal of antithrombotics in intracranial hemonhage: A stalement for

eathegr profesangls ram o nauroatizl cars sgoet and soaey of cricalcare mecieng, Newroctd Cate. 2016:245-4%

Glund 5, Stangier J, Schmohi M, Ganssar D, Norris S, at al. Safety, tolrabilty, and efficacy of idarucizumab for the reversal of tha

anticoagulant affect of dabigatran in healthy maie voluniaars: a randomized, piacabo-controlied, doubla-biind phasa 1 trial. Lancat

2015:286:680-90,

5. FHoland L Warkenin TE Rafaa M, Crothr WA, o al. Suboptimal efect o a thes facor pofrombin compex concarraa
(Profilnine-SD) in correcting supraiherapeutic intermational nomalzed ratio due to warlarin overdose. Transfusion 2009:49:1171-7.

7. Laissingar CA. Blait PM, Hoos WK, Ewenstain B. Role of protirombin muiex concentrales in reversing wartarin anticoagulation: a
BVEW of the fiteratum . Am J Hematol 2008:83:137-43.

5 K omex Concentai p: e, GSL Baiving LLC Kankalas, L 20501, Augus! 2017
a M i inducad Homatol 2001:114:271-80.
Yo B = FA, L—lkelbnnmJ Giund S, Verhamme P, at al, idarucizumab for ﬂamgam reversal. N EnglJ Med 2015:373:511-
20.
1. Braindlpackago inser. AiSoof, CT: Boshrnge ngalim Phamacautass, Inc - Octobor 2015 d
12, fuft CT, Giuglano RP, Antman EM. Kantagonist oral in tha era of specifc 8
mversal agents. Circulaion 2016,134.248-51 American
13. Siagal DM, Cumutia JT, Connolly SJ, Lu G, Conley PS, ot al. Andaxanat alfa for tha revarsal of factor Xa inhibitor activity. N Engl J Stroke
Med 2015:373:2413-24, Association.

14, Seffel J, Varhamme P, Potpara TS, Albaladejo P, Anz M, et al. The 2012 Europsan Heart Rhythm Assaciation practical guide on the

usa of non-vitamin K antagonist oral anticoagulants in patients with atrial fibrilation. Eur Hear J 2018:39:1330-93. Adiision of the

American Heart Association,
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BOOT CAMP

apixaban (Eliquis®)
dabigatran (Pradaxa®)
adoxaban (Savaysa
rivaroxaban (Xareito’

warfarin (Coumaﬂn')ﬁ

Sacorin

L]

Recrach NR wewn ) mntes of FFP
asmeet

2000003 FFP 24 reeced hased
o At I

Jo——vES - Hga Tidate:
frrombocypena? .

B ooter o rm mnmy
PIMINCY

Emver clw o EPIC and moufy
Prasmacy
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CLEVELAND CLINIC ICH-RELATED FIBRINOLYTIC COAGULOPATHY REVERSAL

For any IGH within 24 hours of alteplase or fibrinolytic adminstration

‘STOP fibrinaiytic infusion if
il baing saministersd

Are there any concems

Telated to blood product administration such
patient declines blood products, concem for

large volums infusion or history of severe
reactions?

1. Plaos order in EPIC for 10 unis of eryopracipitate for EMERGENCY 1. Flace ordarin EFIC for aminoeaproic acid 4-5gm bolus over 1 hour, .
reiease. Call Biood Bank 1o notfy them of ordér and send a runner o then continuous infusicn of Tgmibr until bizsding controlied. Call %
biood bank to pick up the cryopr Pharmacy 1o notfy them

2 Order aPTT. PT/NR. CBC. Type & screen 2 Order aFTT. PT/INR. CBC, Type & screen

3. Maintin 587 < 160 mmHg 3. Maintsin S8P < 180 mmtg

4. Consult Neurosurgery 4. Consuit Neurosurgery

Administer cryoprecipitate
per instmuctions

bieeging controlle
Theck Tbrinog:

after cyroprecipitate
administrati

Administar aminooaproic acid 4-5gm bolus|
‘and confinuous infusion gy unl

s the fibrinagen
lgve! < 200 mg/dL2.

vES

1 No futher
T B 15 e ssion nesged
of enyopreciitste
2. Check irinogen evel stat

afier addiionsl cryoprecipitaz
‘adminisiration and check
4 hours x 24 hours

Fihere are no

mnlrammelmns\nb{@
roducts. order and

st 3 e of SFE.

American
Stroke
Association.
as been administered Adlvision of the
American Heart Association.

THE OHIO STATE UNIVERSITY i al: L i
Ve DL

Heparin
(UFH) and Low Molecular Weight Heparin (LMWH)

= Patient with life-threatening or major bleeding while on UFHILMWH

® Life-threatening or major bieeding may include:
o Iniracranial hemorrhage

o Gl hemorhage requiring interventon

o Retropharyngeal o retraperitoneal bleeding
o Emergent surgery

o Ruptured hollow viscus.

o Intraocular bleed compromising vision
o Cardiac tampenade

Stroke Coordinator

BOOT CAMP

'
* Discontinue UFH/LMWH

® Consider indication for anticoaguiation when cansidering interventions for bieeding
® Fluid replacement and hemodynamic support
© Consider PREC

UFH LMWH
3
1FUFH was given as: & HLMWH giver:
o IV bolus within: o <8 hrs age:

e e i ]
305 mg protamine*/ 100 units UFH
1-3hrs: 0.25 mg protamine*! 100 units UFH

mag protamine* per 1 mg enoxaparin G
(or 100 anti-Xa Units of other LMWH e.g. dalteparin)

© 8-92 hrs ago: 0.5mg protamine® per 1 mg
ErOoTEpAT—

Continuous infusion: 1 mg profamine* 400 urits UFH ‘a2 12 frs ago: protamine administration may not be: 5
riesed;covex e st 3 s rs such a5 dose and renal function
should be considered. A reduced dose of
o ﬂﬁ\fm protamine may also be considered.
in s =
- Give 25 mg as & bolus over at least 5 mins Eata s S st
followed by an infusion of the remainder of the
dose over 8 hrs

1 mg protamine*/100 units UFH gi

s .
) . « Cheok aPTT level 24 hrs afer first protamine dose
* Maximum protamine dose: 50mg For normal treatment doses of LMWH. itis uniikely that aPTT
5 wil be sievatzd
|* Check aPTT and/or activated clotting time (ACT) S-15 mins i
after protamine administration.

f bleeding continues, may repeat with reduced dose 0.35-05
mg protamine” per 1 mg enoxaparin (or 100 an-Xa units

It aPTTIACT remains slevated with active bieeding, consider e LM
‘additional, lower dose of protamine

Sines LAWHs are not fully reversd by protamine, some case
reporis have used Recombinant Factor Vila (FVIla) in fife-
threstening bleeding

o Safety for ihis indication is unknown and there is concem
for the risk of thrombotic events. FVlia is generally not

recommended in cases of infracerebral hemorthage
o Hematology cons.

using FVlla

o Thers is no established dose of FVila but ow doses (1-2
mg) are sdvised

ultation should be considered prior to

Protamine Sulfate:

Protamine neutraizes ant-factor lla actvity of LMWH but not ani-factor Xa sctty
Protamine does ot reverse fondaparinux
Increased risk

. reaction amoung i i
o Vasectomized ar sterle males
@ Patients with fish (not shelfish) al
o Pat

7S Who use protamine_containing nsuli (NPH or NPH-centainng sembinatans)
®  Protamine test dosa: protami ping infor does not inoluck

3 dose, nor do standard raferen:
Some autiors ecermimend tat & smal Iiavenous dose o roaming (510 mg) be ien 81450t sersibiy i poentsly alrgc patnts
Siow

American
Stroke
Association.
. Max mg in any 10 min period. Doses <25 mg may be ‘Aclhision of the
i o e e ican Heart Association,
Jr———




Appendix B: Reversal of Coagulopathy-Associated Intracerebral Hemorrhage (ICH) Algorithm
Notify Attending
|

Ohio State

H Patient received ateplase ItF'_R\\ (" Potienton encacionted heparin (UFH) or —\ Patent on warfarin Patient on dabigratran Dot
within the last 24 hours. Jow mofecular werght heparn (LMWH) ) (Coumadin™ (Pradaxa®] :qraha
¥ ¥ ¥ v
D HE muea:,:dHHwn lUEHe:‘IEamI Low Discontinue warfarin therapy. See SRimamiaa See_Factor Xa Inhibitors
alteplass Weight Heparin (L MWH] Reversal Warfarin: Manay t of Efevated INR and Revérsal Trestment for
gudeline. | Reversai guidsline Bleadigngu Bizeding guideline.

Goal: Comection of INR > 1.4 |

For
renraraal agiant fmay be consitered if aeplase was = e Phyonadione (Ui 0 g by iow 1V INFUSION over 1% mries Risk of Thromboembolism from
received within 24 hours Do NOT give: due to erratic ) PCC
ryoprecipitate to target a fibrinogen level of 2. predittain
150 mgidL with an sdial dose of 10 unis (ie * PCC (Prothrombin
2 poals) 2 Comptex G PeC) . Concentrate) is a factor IX
- Singie dose of tranexamic acid 1,000 mg o skl ettt e m“n‘ - BENEFIT concentrate that also contains factors
{10~ 15 mg'kg} IV or = acia 4-5g eplsloudipdiatinl ey 1L, WII. and X. Dose i based on
cryoy e is contraindicated or not factor X unds. it is ordersd from and
awailable in a tmely manner Bazefine INR <a z4 — ‘suppiied by pharmacy.
in small, s PEC should anly be admnistered )
*in =t 2= Dose unitsflg i RISKS o only be a
medical Lieca: I T I 22 LR 1o patents when the beneficial sffects
mlderedahermemnglhensksandheneﬁﬁof of use outweigh the serious risk of
reversal ag =) potential hypercoaguiation. The use
"rhansxummms.s especially in patients who «  FreshF Plasma 10-15 IR <2 and T it of factor produucts has been
fust expenenced an mchemsc stroke. shoud be - i T associated with thrembosmbolic
heavily weighsd. e i
T e and s
Afir Rewareal Agunt Adviriclarid ooaguistion. ot g Tar
sarly signs of consum,
= RacheckINR 1530 minutes afer admnistration and svery 8 hours for the first s sty i B wetiabent vl
- IfrepeatINR =14, FFP for bleeding or re-dosing i e
Km@mmﬂumdﬂnsemnmtexmammummmunednseuf i :
5000 units or 50units/kg = a 24-hour peri
. Phnuanaynerepeaxdemtzmammmmemnmr
re-anticosgulation
.
L—/"R&)—,L
= Consider gving FFP 10-15 mifkg rounded 1o the nearest unit size - Consider ghing Recombinant factor VII 1 mg IVF over 2-5
{Mokume for sach unit is 250-275 mL) min
Check INF immediately following FFP. with recheck in 5-24 hours OR - Rm INR after 15-30 minutes
. If INR remains sievated at recheck, consiger more FEP = I INR remains . repeat

the Amerzan Hesr ati ican stroae Tarian. Stren

(3] zemrak wa, sman e IR Lass Than 2.0, Neurcerit care 2017
iap 181 - From 2 Society of Criti taedicine. Crit
Care e, 201604412} 2221-2237.
Coppright © 2008 [ sbaym e,
: Factor Xa Inhibitors - s
THE OHIO STATE UNIVERSITY Rivarexaban (Xarelto®), Apixaban (Eliquis®), k:
WEXNER MEDICAL CENTER (Bevyxxad), S
Goal: Safe reversal of bleeding for patients taking Factor Xa Inhibitors. X
Key Points: —_ - .
*  Order Set: OSU IP GEN: FACTOR XA ANTICOAGULANTS (RIVAROXABAN, APIXABAN) REVERSAL (3581) ::f;:’?"rg o T Keentra® :a\cjm” = ZD:;TJ Ui 3
* There is no pharmacologic antidote for factor Xa inhibitors, and treatment of bleeding remains empirical. Limited -factor X Not o & dgﬁm .
‘evidence exisis 1o guide clinicians in the management of facior Xa Inhibitor-associated bleeding events. i T chee‘ =
* The following therapies for reversal factor Xa infibilors have been tried, but outcomes da nat support their use s | tosimg z
and they are not recommended: and$ | dosing not .
o Antifibrinolyfics (aminocaproic acid, tranexamic acid) .
o Recombinant factor Vila (NoveSeven®) Anti- FEIBA® [N 25 Units/kg ¥
o 3.factor prothrombin complex: concentrate (PCC— Profilnine®) coagulant if sl chinically
o Vitamin K complex, bleeding, considsr
o Frozen fresh plasma (FFP) wvapor treated re-dosing but no £
sooner than 6 u
C Bleeding on Factor Xa Inhibitor — Emergent Reversal ) hours
L *Doses are not well established for this indication.
‘ Obtain Baseline Labs — see page 2 ‘ Adjusted body weight should be used.
T
s s 1
Minor Bleeding Major Bleeding Life Threatening Bleeding Baseline Labs
(e.g. lacerations, post-dialysis. (e.9., active GI bleed, trauma, {2.9., GI hemorrhage with hema- —
bleeding, bleeding from a and uncontrollable epistaxis) dymlsml: compromise, refropharyngeal +  Serum creatinine (chem-6)
compressible site) peritoneal bleeding, CNS + CBC
e age, major trauma) +  Prothrombin time (PT) %
T +  Fibrinogsn
»  Delay factor Xa inhibitor until | |*  Stop factor Xa inhibitor until there is o If< 200 mgfdL, give 2 pools of
adequate hemostasis = S s cryoprecipitate
e Rk * Kcentra® and FEIBA® contain cnmm:l vop!
+  Consider holding antipiateiet therapy factors and place patients at risk of -
* Consiersiverniate | |+ Oralactvated charcoal fingested in ;’z::,":’”;‘, Zﬂ"’;g::’"“ [ife-threatening | Monitoring
cauterization as applic
i last 2 hours (dose ; ﬂs‘e of o | +  Repeat CBC, fibrinogen, PT, 2 hours after each
- e «  Please note there are limited data | intervention
| regarding the use of these agents fo + Repeat at least every 12 hours x 24 hours and as
+ Fluid replacement and hemodynamic reverse factor Xa inhibitors. indicated clinically.
support *  Consideration of the use of 4-factor |
PG A vt Cosprnat
= Topical thrombin as appropriale e imsayib Ficlextaki bassd o Hormal Range | Turnaround
W Lab Test ds) Ti inut
= iffibrinogen < 200 ma/dL, give 2 pools :/mrcnr judgment, for m: (seconds) ime (minutes)
e I uncontrolied biesding if the bleeding is
ancontrolled and the risk of clinical PT 126-148 45-60
by "’ In lfe-threatening bleeding, the benefit Consults
Gen s T | of 4-factor PCC or ant-inhibitor
1. 4actor PCC (Keentra®) cosgulant compes mey it he + Surgery consult as needed
2. Antinhibitor coagulant . i
Aok ol o | i P — | Consider Hematology consuit for continued bleeding

allergy.
_Fuﬂuw up with proper
monitoring — see page 2 Sl L g‘merlcnn
roke
Association.

with HIT, history of HIT, or heparin

ey T Compercatioen 0%,

Adivision of the

American Heart Association.
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Anticoagulation: Warfarin: Management of Elevated INR and

THE OHIO STATE UNIVERSITY

WEXNER MEDICAL CENTER Reversal
“This quideline is applicable for the most Elevated INR or Non-Life-Threatening Bleeding NOTE: Fresh Frozen Plasma (FFP)
common INR goal of 2-3. Therapeutic INR typically comes in volumes of 250-275 mL.
goals should be confimed before reversal Administer FFP 10-15 mL/kg and round to
and INR adjusted according to warfarin Warfarin Anticeagulation the nearest uni.. Fer concems of
indication. Examples of ather INR goals are: thrombosis in a patient if over-comection

o Highrisk prosthetic vave 2535 | . ____.________ - ‘acours, FFP units should be rounded
o Pulmonary hypertension 1.5.2.5 ’ g eri down. In other cases of more severe
| Sesnextpagefor:Seromor I, ] bleeding, consider rounding the number of
|\ Life-Threatening Bleeding H it i
Supratherapeutic INR (> 3*)
NO significant Bleeding AND NO Recent or Urgent Surgery / Invasive Procedure
|
L 1 1 1
INR 2 52and £10 INR>5and <10
INR <5 with NO Increased with Increased Bleeding Risk* INR > 10
Bleeding Risk 2see Appendix A
t R S 1
« Hold andior decrease HOLD the next 110 2 doses * Recheck for INR accuracy
warfarin dose and consider warfarin dose + Hold/discontinue warfarin therapy

« No phytonadione needed

adjustment

+ Recheck INR as clinically

Does fhe patient have
adequate gastrointestinal
absorption or perfusion?

+ Give phylonadione 2.5 to 5 mg PO or If
the patient has inadequate gastrointestinal
Sarption of perfusion give by siow IV
INFUSION over 30 minutes
 Consider giving FFP for immediate
effects.

indicated. NO- YES—I
= For inpatients, consider — l
recheck within 24-48 hrs. Based upon rombosis vs. bieeding | | Based upon thrombosis
risk, consider phytonadione 1-2.5mg| | vs. bleeding risk,
= Consider holding by slow IV INFUSION over 30 min. consider phylonadione ‘ *+ Re-check INR within 24 hours ‘
additional dose(s) or. « May be repeated every 12 hrs. 1-2.5 mg ORALLY.
restart warfarin with * Do NOT give
INR>37 ves—  consideration to dose intramuscularly due to ematic.
y adjustment absorption INR > 107
i Eeﬂ:;rc:g; INR as clinically — =
i &
* Carefully assess risks/ Follow Re-dose
benefits of anticoagulation + Recheck INR within 24-48 hours unless clinical respective phytonadione.
« If patient needs to remain scenario indicates sooner follow-up. protocol above Consider use of
anticoagulated, re-start

warfarin therapy
* Recheck INR in 24 hours.

«+ If INR remains elevated with inadequate response based upon FFP*.
Recheck INR in 24 hours 1o previeus intervention, hold warfarin and may INR.
consider dose/re-dose of phytonadione by same

route if indicated Amekricun
« Ir adequate INR response, consider warfarin re- 21f FEP given, see Appendi Stroke
Association.

Capyrght ©.2012 The O Stte Unversty, Allrghis resames. No partofis dozument sy be nitiation
" o Site « For Obs/Admission criteria, see Appendix €

Adivision of the
American Heart Association.

fed, ar distrbuied
Universiy Technology Commersiafizafion Offve.

Tem Oy ST UNIVEREETE Anticoagulation Reversal: Dabigatran (Pradaxa®) ;
'WEXNER MEDICAL CENTER -

Goal Key Points 5
®  Use Order Set: OSU IP GEN: Dabigatran Anticoagulant Reversal [2834] ;
*  The following therapies have been tried, but outcomes do not support their use, and they are NOT recommended:
o Antifibrinolytics (aminocaproic acid, tranexamic acid)
O Recombinant factor Vila (NovoSeven® )
o Prothrombin complex concentrate (PCC-Profilnine®)
o Frozen Fresh Plasma (FFP)

Safe care and management in the reversal of bleeding
for patients taking dabigatran (Pradaxa®).

Baseline Labs

* Serum creatinine (chem-6)

s CBC
« Prothrombin time (PTT)
Bleedir Dabi Reversal
R — L Tromminet
L « Arterial or venous pH (goal pH > 7.25)

o During the process of resuscitation, attempt to
{ Obtain baseline labs — see page 2 ] achieve goal of pH > 7.25 to facilitate the
T effectiveness of reversal agents.
¥ h2 ¥ + Fibrinogen
o Fibrinogen should not be reduced as a result
of dabigatran use; but in the event it is low,
steps to address it should be taken.

Major Bleeding Life-Threatening Bleeding

(e.g. active Gl bleeqd, trauma, and
uncontrollable epistaxis)

Minor Bleeding

(e.g.. lacerations, post-dialysis
gleeﬂmg, bieed ﬁl%sfrom a
compressible site)

(€.9., Gl hemorrhage with hemodynamic
compromise, rétropharyngeal or
refroperitoneal bleeding, infracranial

hemorthage, major fraumay Monitoring

* Repeat CBC, PTT:

l C ¥ J o 2 hours after every intervention
o Consider checking every 6 hours x 24 hours
and as clinically indicated
o Anormal TT rules out presence of dabigatran

Hold dabigatran unti there is

Hold dabigatran until there is adequate hemostasis

adequate hemostasis «  Oralactivated charcoal if ingestion in last 2 hours
Consider silver nitrate = Dose: 1 g/kg of oral suspension —round to the nearest
cauterization as applicable 25 grams Lab Test Normal Range  Turnaround Time
*  Fluid replacement and hemodynamic support (seconds) (minutes)
+  Topical thrombin as appropriate
« Iffibrinogen is < 200 mg/dL give 2 pools cryoprecipitate ke Fosamh PTT 24-34 45-60
o Ifplatelets are < 50 Kiul give platelets (Praxbind®)-attending
+  Consider idanucizumab (Praxbind®)" physician approval uw D=0 B0
« Dose: 2.5 grams infused over 4 minutes x 2 doses for required to order.
afotal dose of 5 grams
Consults
s Surgery

+ Consider Hematology for continued bleeding

Follow up with proper
monitoring — see page 2




