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READ THE GUIDELINES

European Stroke Organisation (ESO) guidelines for
the management of spontaneous intracerebral
hemorrhage

Int J Stroke 2014; 9: 840-55 Steiner et al.

AHA/ASA GUIDELINE

Guidelines for the Management of Spontaneous
Intracerebral Hemorrhage

A Guideline for Healthcare Professionals From the
American Heart Association/American Stroke Association

Int J Stroke 2015; 46; 2032-60 Hemphill et al



ATT TANKA PA VID
FORSTA SJUKHUS:




Snabb CT eller MR ar rekommenderat for att skilja ischemisk
stroke fran ICH

(Class I; Level of Evidence A)

CT-AI och CT med kontrast kan 6vervagas for att identifiera
patienter med risk for hematompaspéadning

(Class IIb; Level of Evidence B)




The Spot Sign Score in Primary Intracerebral Hge
Identifies Patients at Highest Risk of In-Hospital
Mortality and Poor Outcome Among Survivors.
Stroke 2010;41:54-60.

Spot signs were identified in 133 of 573 CTAs
(23.2%), 11 of which were delayed spot signs (8.3%).

The presence of any spot sign increased the risk of
in-hospital mortality (55.6%, OR 4.0, 95% CI 2.6 to
5.9, P<0.0001) and poor outcome among survivors at
3-month follow-up (50.8%, OR 2.5, 95% Cl 1.4 to 4.3,
P<0.0014). The spot sign score successfully
predicted an escalating risk of both outcome
measures.

In multivariate analysis, the spot sign score was an
independent predictor of in-hospital mortality (OR
1.5, 95% Cl 1.2 to 1.9, P<0.0002) and poor outcome
among survivors at 3-month follow-up (OR 1.6, 95%
Cl1.1 to 2.1, P<0.0065). o



CT angiogram
showing contrast
extravasation

Arrowheads indicate
contrast extravasation.

Spot-sign score:
1 (A), 2 (B), 3(C), and
4 (D).

The spot-sign score,
which is used to grade
the number of spot
signs and their
maximum dimensions
and attenuation, is the

strongest predictor of HE=
HE and is an Hematom-
independent predictor eXpansion

of in-hospital mortality
and poor outcome ires5
people with ICH.



Scoring systems may allow for outcome risk stratification

based on patients’ presentation characteristics (Class |

recommendation) [9]. Several clinical grading scales
= S

de Oliveira Manoel et al Critical Care (2016) 20:272
DO1 10.1186/513054-016-14320
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Table 1 Criginal ICH score and predicted 30-day mortality
according to total score

Component Points Total ICH score 30-day monality (%)

Glasgow Coma Scale
34 2 0 0-10
5-12 |
13-15 0

Age (years)
280 1 1 7-13
<80 0

ICH volume (ml)
230 1 2 30-44
<30 0

Presence of intraventricular hemorrhage
Yes 1 3 5%-78
No 0

Infra-tentorial origin of ICH
Yes 1 4 70-100
No 0

Total ICH score 0-6 5-6 100

The five independent predictors of 30-day mortality according to the original
ICH score are displayed in the first column (Glasgow Coma Scale, age, ICH
volume, intraventricular hemorrhage, and infra-tentorial location of ICH). The
total score is the sum of the five components, varying from 0 to 6 points
{column 3). The higher the total score (column 3), the higher the predicted
30-day mortality {(column 4)

ICH intracerebral hemorrhage



Admission to a neurologic/neurosurgical intensive care unit is
associated with reduced mortality rate after intracerebral

hemorrhage

Diringer, Michael N. MD, FCCM; Edwards, Dorothy F. PhD
Critical Care Medicine:

March 2001 - Volume 29 - Issue 3 - pp 635-640
Neurologic Critical Care

General Monitoring and Nursing Care Initial monitoring and management of ICH patients
should take place in an intensive care unit or dedicated stroke

unit with physician and nursing neuroscience acute care expertise (Class |; Level of
Evidence B).

Stroke 2015, 46:2032-2060

Length of stay and mortality in neurocritically ill patients: Impact of a

specialized neurocritical care team*

Suarez, Jose |. MD; Zaidat, Osama O. MD; Suri, Muhammad F. MD; Feen, Eliahu S. MD; Lynch, Gwendolyn MD; Hickman, Janice
RN; Georgiadis, Alexandros MD; Selman, Warren R MD

Critical Care Medicine:

November 2004 - Volume 32 - Issue 11 - pp 2311-2317

doi: 10.1097/01.CCM.0000146132.29042.4C

Neurologic Critical Care



Recommendations:

Aggressive full care early after ICH onset
and postponement of new DNR (do not
resuscitate) orders until at least the
second full day of hospitalization is
probably recommended

(Class lla; Level B).
Stroke 2015, 46:2032-2060




Full medical support for
intracerebral hemorrhage

Morgenstern et al
Neurology. 2015 Apr 28;
84(17): 1739-1744.

l Figure 2 Predicted and observed mortality
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Intracerebral hemorrhage (ICH) Score-predicted 30-day mortality compared with observed
mortality in study participants based on ICH Score.




Rapid-sequence intubation is often pursued due to the
risk of early neurologic decline and 1s appropnate when
consciousness 1s threatened. Propofol and etomidate are
preferred induction agents in this setting due to their rel-
atively short half-lives (Dinnger, 1993; Lummel et al.,
2012). Nondepolarizing neuromuscular paralytics (e.g.,
rocuronium) are preferred over depolanzing agents in
order to minimize risk of ICP elevation and hyperkalemia
(Booii. 2001: Reynolds and Heffner. 2005). Avoidance

A
INTUBATION




Blodtryck

Blood Pressure For ICH patients presenting
with SBP between 150 and 220 mm Hg and
without contraindication to acute BP
treatment, acute lowering of SBP to 140 mm
Hg is safe (Class I; Level of Evidence A) and
can be effective for improving functional
outcome (Class IIa; Level of Evidence B).
Stroke 2015, 46:2032-2060



B-glucos

(5-10 mmol/L)
BLOOD SUGAR MNEMONIC

Glucose should be monitored. Both
HOT & DRY = SUGAR HIGH hyperglycemia and hypoglycemia should be
avoided (Class I; Level of Evidence C). Stroke

2015, 46:2032-2060

COLD & CLAMMY =
NEED SOME CANDY




Kramper och

antiepileptika:--:

Clinical seizures should be treated with antiseizure
drugs (Class I; Level of Evidence A).

Patients with a change in mental status who are
found to have electrographic seizures i&ion EEG
should be treated with antiseizure drugs (Class I;
Level of Evidence C).

Stroke 2015, 46:2032-2060




VARFOR TILL
NUS?




Neurokirurgiska

stdallningstaganden




— Neurokirurgiska mojligheter

hematomutrymning

ventrikeldran

intraventrikular trombolys

trombolys/aspiration av hematom

hemikraniektomi

— - ¥, » : 2 ‘in’a . =
“I was going to sue the neurosurgeon,
but then he changed my mind.”



Pat tankbara for e RLS 1-5 och
neurointensivvard e Beraknad hematomvolym < 70 m|

/neurokirurgi

e Lillhjarnsblodning eller hjarnstamsblodning: RLS 1-5 utan
uttalad hjarnstamspaverkan (t ex tetrapares, utslagen
andning)
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Uppdelning




A

nar behover patienten
intuberas?

Nar skall tracheotomi
overvagas?

Blocked Airway

Open Airway




B
HUR VILL VI
HA PATIENTEN

VENTILERAD?




P,CO, Ventilation type

<26 mmHg (<3.5 kPa) Intensified forced hyperventilation
26-30 mmHg (3.5-3.9 kPa)  Forced hyperventilation

31-35 mmHg (4.0-4.7 kPa)  Moderate hyperventilation

3645 mmHg (4.8-6.0 kPa)  Normoventilation

>45 mmHg (>6.0 kPa) Hypoventilation

Normoventilation

pO2>12



C
VILKET BLODTRYCK VILL VI HA?
VILKEN HJARTFREKVENS VILL VI HA?
VILKET PK-INR AR ACCEPTABELT?

OVRIGA KOAGULATIONSPARAMETRAR?




BLODTRYCK

(Booij, 2001; Reynolds and Heffner, 2005). Avoidance
of hypotension is essential to ensure adequate cerebral
perfusion pressure (CPP), with the use of isotonic solu-
tions and vasopressors as needed. Dextrose-containing
solutions should be avoided, considering the association
of hyperglycemia with worse outcomes (Passero
et al., 2003).




BP: Recommendations

1. For ICH patients presenting with SBP between 150
and 220 mmHg and without contraindication to

. - acute BP treatment, acute lowering of SBP to 140
SA N KA H O GT mm Hg is safe (Class I; Level of Evidence A) and can
be effective for improving functional outcome (Class

Ila; Level of Evidence B). (Revised from the previous

BT ? guideline)

2. For ICH patients presenting with SBP >220 mm Hg,
it may be reasonable to consider aggressive reduc-
tion of BP with a continuous intravenous infusion
and frequent BP monitoring (Class IIb; Level of
Evidence C). (New recommendation)




Hur sanka
BT?

(Hemphill et al., 2015). Short-acting IV beta-blockers
(e.g., labetalol) and calcium channel blockers (e.g.,
nicardipine) are preferred in the initial stages of mana-
gement. Antihypertensives that cause significant veno-
dilation, impaired autoregulation, and ICP elevation
such as hydralazine and nitrates should be avoided
(Elijjovich et al., 2008). Early arterial line placement
for close blood pressure monitoring is frequently requi-

red for careful titration of antihypertensive therapy
(Honner et al., 2011).



o nm

M3l for PK- ) , o
thy. The ideal goal INR 1s not clear, but commonly used
INR goals are to correct the INR to less than 1.3, and certainly
less than 1.5 (Hemphill et al., 2015). Recombinant factor

VIla 1s not recommended.

A recent large cohort study found that the combina-
tion of SBP below 160 mmHg and reversal of an elevated
T INR to below 1.3 within 4 hours of admission were asso-
pathy related to NOACs (Majeed and Schulman, 2013) ciated with reduced rates of hematoma enlargement in

VKA-related ICH (Kuramatsu et al.,, 2015). This sug-




Hemostas,
koagulopati,
antikoagulantia

och DVT-profylax -
REKOMMENDATIONER




7. Patients with ICH should have intermittent pneu-
matic compression for prevention of venous throm-
boembolism beginning the day of hospital admission

(Class I; Level of Evidence A). Graduated compres-
Tro m b 0 S = sion stockings are not beneficial to reduce DVT or
improve outcome (Class III; Level of Evidence A).
(Revised from the previous guideline)

profylax?

8. After documentation of cessation of bleeding, low-
dose subcutaneous low-molecular-weight heparin or
unfractionated heparin may be considered for pre-
vention of venous thromboembolism in patients with
lack of mobility after 1 to 4 days from onset (Class
IIb; Level of Evidence B). (Unchanged from the previ-
ous guideline)



2. Systematic screening for myocardial ischemia or

Risk for
- infarction with electrocardiogram and cardiac
ka rd I e I I enzyme testing after ICH is reasonable (Class Ila;
Level of Evidence C). (New recommendation)

iIschemi



Cerebral T Waves

Particularly common following left frontal hemorrhage

EKG- WY iy \)

Deep, inverted T waves

« Inverted, wide, deep T waves

FORANDRINGAR: L

«» Associated with increased Intracerebral pressure

http://circ.ahajournals.org/cgi/repri / =M
nt/9/5/719.pdf ST E!evation-NotA!waysAMl\

Mnemonic for causes of ST elevation . "ELEVATION®
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: Takotsubo disease, Traumatic brain injury {ICH)
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http://circ.ahajournals.org/cgi/reprint/9/5/719.pdf

HUR KAN VI OVERVAKA NEUROLOGIN?
VILKA ICP AR ACCEPTABLA?
VILKA CPP AR ACCEPTABLA?

HUR SKALL PATIENTEN
SEDERAS/ANALGESERAS?

VARFOR SKALL PATIENTEN SEDERAS?
HUR LANGE SKALL PATIENTEN SEDERAS?




(TBI) patients. ICP monitoring could be considered for
patients with a GCS of 8 or less with treatment recom-
mended to mamtain ICP below 20 mmHg and CPP
between 50 and 70 mmHg depending on the cerebral
autoregualtion status of the patient (Bratton et al,
2007a, b, c). The 2015 AHA/ASA ICH guidelines rec-




Guidelines
ICP

1. Ventricular drainage as treatment for hydrocephalus

is reasonable, especially in patients with decreased
level of consciousness (Class Ila; Level of Evidence
B). (Revised from the previous guideline)

. Patients with a GCS score of <8, those with clinical

evidence of transtentorial herniation, or those with
significant IVH or hydrocephalus might be consid-
ered for ICP monitoring and treatment. A CPP of 50
to 70 mm Hg may be reasonable to maintain depend-
ing on the status of cerebral autoregulation (Class
I1b; Level of Evidence C). (Unchanged from the previ-
ous guideline)

. Corticosteroids should not be administered for treat-

ment of elevated ICP in ICH (Class III; Level of
Evidence B). (New recommendation)



rhage (Hemphill et al., 2015). Younger age, supratentor-
1al ICH, and IVH have been found to be risk factors for
elevated ICP (Mendelow et al., 2005; Kamel and
Hemphill, 2012). Several retrospective studies have
associated elevated ICP and low CPP with worse out-
comes (Ko et al., 2011; Nikaina et al., 2012; Ziai
et al, 2012).




Hur

sederas?

Oftast Midazolam;

Kardiovaskular stabilitet jmf med
Propofol

Lang sederingstid med djup sedation (PRIS)




Hur lang sedationstid

Tills stabilt ICP

Langsam vackning
— se om ICP tal att
sedationen minskas
J




1. Clinical seizures should be treated with antiseizure
drugs (Class I; Level of Evidence A). (Unchanged from
the previous guideline)

2. Patients with a change in mental status who are

-

found to have electrographic seizures on EEG Herdt etal., 2011). Seizures are more common early after
;'f“l'd be ‘;‘:ﬂtedc‘,‘;“:’uan:“'?d“f’ d’“ﬁ;" (Class I; ICH and with cortical hematomas (Bladin et al., 2000;
vel o vidence . nchang rom the previous . A
guideline) Passero et al., 2002). Therefore, guidelines recommend
3. Continuous EEG monitoring is probably indicated that ICH patients with an unexpected decreased level
in ICH patients with depressed mental status that is £ . hould b od £ 1 hi
out of proportion to the degree of brain injury (Class 01 consclousness shou € screen or clectrographic
Ia; Level of Evidence C). (Revised from the previous seizures with continuous electroencephalographic mon-
geicene) itoring (Hemphill et al., 2015). Some studies have found

4. Prophylactic antiseizure medication is not recom-
mended (Class I1I; Level of Evidence B). (Unchanged
from the previous guideline)

KRAMPER?




VAD KAN VI GORA NAR
ICP AR HOGT?
VARFOR DESSA

ATGARDER?

J00'DAMNHIGH




Optimera
sedation

Optimera
respiration

Optimera Na,
Albumin, Hb

J

Optimera
vatskebalans

J




HUR SKALL PATIENTEN NUTRIERAS?
VILKET B-GLC EFTERSTRAVAS?
VILKEN VATSKEBALANS
EFTERSTRAVAS?

SKALL PATIENTEN HA
ULCUSPROFYLAX?




et al., 2008; Vespa, 2008). Current guidelines recom-
mend close monitoring of the glucose level and avoid-
ing either hyperglycemia or hypoglycemia (Hemphill
et al.,, 2015). However, the specific optimal target glu-
cose and whether continuous insulin infusions should
be used remain unclarified.

1. Glucose should be monitored. Both hyperglyce-
mia and hypoglycemia should be avoided (Class
I; Level of Evidence C). (Revised from the previous
guideline)



Initialt oftast en
plusbalans

Nar stabil
efterstravas
nollbalans




Alla neuropatienter |0per 0kad risk for ulcus
pga Okat stresspaslag

Forlangd ulcusprofylax!




1. A formal screening procedure for dysphagia should

Risk for
be performed in all patients before the initiation of

Sv 5 Ij n i n g S - oral intake to reduce the risk of pneumonia (Class I;

Level of Evidence B). (New recommendation)

problem



FEBER?

Fever is commonly encountered in ICH patients and has
been associated with both hematoma expansion and
worse outcomes (Schwarz et al., 2000; Rincon et al.,
2013). Although current studies have failed to show
improved outcomes with controlled normothermia in this
setting (Broessner et al., 2009; Middleton et al., 2011),
guidelines recommend that fever be treated and this is
generally accepted as appropriate clinical practice
(Hemphill et al., 2015). Of note, a small study involving

1. Treatment of fever after ICH may be reasonable (Class
IIb; Level of Evidence C). (New recommendation)




STORA

REHABILITERINGSBEHOV!

OVERSIKT

Evidensbaserad rehabilitering
efter stroke med nya riktlinjer

Stroke ar den vanligaste orsaken till funktionshinder

hos vuxna saval i Sverige som i resten avvirlden. Varje

ar drabbas fler dn 23 000 svenskar av stroke och 10 000

svenskar av TIA [1]. Betydande forbattringar inom pre-

vention och av akuta behandlingar for stroke under de

senaste 15 aren har medfort en minskning med drygt
PREERR

40 procent av incid for strok de och

Xiaolei Hu, med

dr, specialistidkare,

neurorehabilitering,
Neuro- huvud- hals-
centrum, Norriands
universitetssjukhus;
institutionen for

en nastan halverad dodlighet. Trots dessa framgang-
ar lider strokeoverlevande ofta av olika sensomotoris-

1och
rehabilitering, Umed
universitet
Yol

tningar

ka dysfunktioner, kognitiva funkti dsa
och psykiatriska sjukdomstillstand. Uppskattnings-
vis lever drygt 100 000 svenskar med resttillstand ef-
ter stroke. Effektiva rehabiliteringsinterventioner,
som paborjas pa vilfungerande strokeenheter i ett
tidigt skede och fortsatter i olika vardformer i sena-
re skeden, kan forbattra aterhamtningen och mins-
ka risken for funktionshinder. Detta kan bade leda till
bittre livskvalitet for strokepatienterna och reducera
ofta stora och langvariga utgifter inom kommun och
landsting.

I klinisk praxis har strokerehabilitering hittills ofta
baserats pa tradition i stallet for pa evidensbasera-
de der. I itet och traningsdos har ofta varit
lag. Socialstyrelsens nyligen lanserade nationella st-
rokeriktlinjer framhaver inte bara insatser i det aku-
ta skedet utan dven rehabilitering i tidig och sen fas
[1]. Enligt de nya riktlinjerna bor strokepatienter ome-
delbart intas pa sjukhusens strokeenheter, som ska
erbjuda akut vard och tidig rehabilitering. Patienter
med mattlig till svar stroke, som har stort kvarvaran-
de rehabiliteringsbehov, bor erbjudas multidisciplinar

b. ad habili ing inom sl d. Patien-
ter med lindrig till mattlig stroke bér erbjudas tidig
understodd utskrivning till hemmet, déar ett multidis-
ciplinart stroketeam koordinerar och utfor rehabilite-
ring pa aktiviteter i dagliga livet (ADL) i hemmiljon.
Kvarstaende rehabiliteringsbehov behéver identifie-
ras genom en tidig strukturerad uppféljning och fol-
jas av individ de rehabiliteringsi: ser saval
itidig som i sen fas.

Syftet med denna artikel ar att underlatta for kli-
niker att snabbt fa en uppfattning om de viktigaste
evidensbaserade strokerehabiliteringarna utifran de
nya strokeriktlinjerna. Artikeln lyfter fram begreppet
neuroplasticitet, det vill saga de bakomliggande me-
kanismerna for rehabilitering, malbeskrivningar for
olika rehabiliteringsfaser samt annan evidens roran-
de utmaningar och majliga l6sningar nar de nodvén-
diga kraven mots av begransade resurser.

Neuroplasticitet och rehabilitering

Spontan aterhamtning hos strokepatienter ses oftast
under de forsta manaderna efter stroke. Denna ater-
hamtning beror pa hjarnans formaga att kunna re-
parera och reorganisera sig efter stroke genom neu-

Per Wester, profes-
sor, overfakare, Medi-
cincentrum, Norr-
lands universitets-
sjukhus; Karolinska
institutet; institutio-
nen for kliniska veten-
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sjukhus, Stockholm

Katharina Stibrant
Sunnerhagen, pro-
fessor, dverlakare,
sektionen for klinisk
neurovetenskap, insti-
tutionen for neurove-
tenskap och fysiologi,
Géteborgs univer-
sitet, Sahlgrenska
universitetssjukhuset,
Gateborg

roplasticitet [2]. Vetenskapliga undersokningar base-
rade pa djurforsok, neuroimaging och randomiserade
kontrollerade kliniska provningar (RCT) har visat att
neuroplasticitet aktiveras under akut- och subakut
fas efter stroke men faktiskt existerar under hela livet
[2]. Denna lasticitet kan medi av d

ende och uppgif ifika rehabiliteringsi 3]
genom okad angiogenes, synaptogenes, neurogenes,
utvaxande av axon och omorganisation av neuronala
natverk i hjarnan [2, 4]. Pa grundval av dessa biologis-
ka mekanismer kan tidsramen for aterhamtning efter
stroke indelas i akut (<7 dagar efter stroke), subakut
(7 dagar - 6 manader) och kronisk fas (> 6 manader) [5]
(Figur1).

For att kunna underlatta och forstarka neuroplasti-
citeten efter stroke rekommenderar de nya nationella
riktlinjerna rehabiliteringsinsatser vid stroke under
saval akut, subakut som kroniskt skede. Rehabilite-
ring ar en process med komplexa, tidsmassigt sam-
ordnade insatser av medicinsk, psykologisk, pedago-
gisk och social art som inkluderar alla terapibasera-
de interventioner [5, 6]. Det évergripande syftet med
rehabilitering efter stroke ar att forvarva de kunska-
per och fardigheter som behovs for att uppna optimal
fysisk, psykologisk och social funktion och aktivitet
samt forbattrad delaktighet och livskvalitet [5, 6]. Det-
ta innebar att rehabilitering utgors av individuellt
anpassade och malinriktade interventioner som ofta
kan utféras av patienten sjalv med coachning av ett
multidisciplinért strokekunnigt team.

Under det senaste decenniet har rehabiliterings-
forskning inom stroke producerat ett okat antal ran-
domiserade kontrollerade kliniska prévningar som

HUVUDBUDSKAP

o Strokerehabilitering i Klinisk vardag har hittills ofta
baserats pé tradition i stéllet for pa evidensbaserade
metoder.

# Socialstyrelsens nya nationella strokeriktlinjer lyfter
fram méanga evi ader iliteringsi

som forvantas att kliniskt implementeras med hég
prioritet.

© Tidig understodd utskrivning fran strokeenhet,
strukturerad uppféljning och uppgiftsspecifik tréning
med hdg traningsdos ar exempel pa hagprioriterade
atgérder.

© Med uppfdljiningsverktyg, strokeskola och mer perso-
nalinsatser skulle vi kunna utnyttja resurserna pa basta
satt for att erbjuda str i mer evi a-
de rehabiliteringsinsatser.

© P4 sikt kommer inforandet av nya rehabiliterings-
insatser inom strokevarden att kunna leda till saval
kvalitetshéjning som resursbesparingar.
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