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Stroke is preventable and
treatable!

e Acute ischemic stroke

— is one of the commonest neurological
emergencies

— has a high associated mortality and dependence
rate

— can be prevented and treated

* Neurologists should be competent to manage
acute ischemic stroke from emergency
admission to hospital discharge and return to

community



GLOBAL STROKE ACTION PLAN FRAMEWORK

STROKE ONSET AND
PRESENTATION TO
HEALTHCARE SERVICES
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World Stroke Organization Global Stroke
Services Guidelines and Action Plan

LEVELS OF HEALTH SERVICE CAPACITY FOR STROKE CARE*

ADVANCED
STROKE CARE SERVICES

JT12
STROKE CARE SERVICES

MINIMAL

International Journal of Stroke
4-13, 23 SEP 2014


http://onlinelibrary.wiley.com/doi/10.1111/ijs.12371/full#ijs12371-fig-0001
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World Stroke Organization Global Stroke
Services Guidelines and Action Plan

Health services capacity for stroke care checklist

T ——

Access to advanced diagnostic senvices
Access to physicians with stroke expertise
Access to advanced interventions in addition
to tPA, such as interventional radiclogy and
NEUrasurgery

Access to specialist rehabilitation therapists
Access to community programs for recovery
after stroke

Fully coordinated stroke care provided across
geagraghically discrete regions

3 Access to basic diagnostic services —

laboratory, ECG, CT scan, ultrasound

Access 0 nurses

Access to physicians, although may not

be stroke specialists

Jd Access to acute thrombolysis with tRA

J Access to elements of stroke unit care,

including members of an interdisciplinary

stroke team

Access 1o rehabilitation services

Access to stroke prevention therapies

such as aspirin, lifestyle change

recommendations, blood pressure

I'I'I.EII'I.EI-QE'I'I'IEI'I‘IZ

O Limited coordinated stroke care provided
across geagraphically discrete requons

a
d

DD

0 Variable access to healthcare workers
{nurses ar lay workers)

0 Very limited access to physicians

O No access to diagnostic services or
hospital care

O Limited access to the most basic lifestyle
preventative advice

O Care provided in bocal communities
without coordination acrass defined

gecgraphic regions

*These checklists should be used for self-assessment and for stroke services planning. The goal is to achieve as many checkmarks as passible and
continually strive 1o provide the highest level of stroke services that is realistically and reasonably attanable, given local and regional resources and
circumstances.
CT, computed tomography; ECG, electrocardicgram; tPA, tissue plasminogen activator.



CASE 1

Recognition and reaction to stroke symptoms

OAVCEUMA
EMERGENCIA MEDICA
° 7 7 I d I . h 0 Acidente Vascular Cerebral (AVC)
rr] é frequentemente a morte de uma parte
ye a r O a e ) W I t do cérebro, causada pelo entupimento
. . de uma artéria. Os doentes com sinais
h e r‘te n S I O n d I a b ete S de AVC devem ser transportados para
y um hospital com unidade especializada
no tratamento desta doenca.
A intervencdo médica especializada

* On aspirin, statin, ¥ g oo ek
amlodipine+valsartan, S
carvedilol il

- BOCA AO LADO

P 18:00 _ Su d d e n 0 n Set - RAPIDO - DIFICULDADE EM FALAR

Na presenca destes sinais de alarme...

of left hemiparesis, QUE UM AVC S

facial assymetry and o recorssa hosiaplos seus

SpeeCh diStu rbance orientara os doentes para

0 hospital adequado, onde
o diagndstico sera confirmado
e 0 tratamento efectuado.

Boca ao lado

Se estes sinais forem
reconhecidos a tempo,
ligar 112 é a forma mais rapida
de ser tratado.

e Wife called 112 at
18:05

Colabore na divulgacao desta
informagéo!

b » A‘INETJ[-"*-)‘(;]‘)\ »



CASE 1 - rapid transportation of
the stroke victim

Ambulance arrived at 18:25

Paramedics evaluation

— Left hemiparesis and dysartria

— BP 143-100 mmHg, pulse 63
regular, blood glucose 109
mg/d|

Paramedics called Santa
Maria Hospital (HSM) Stroke
Pathway “Via verde” mobile

Ambulance left to HSM at
19:03

Patient arrived at HSM
Emergency at 19:53




CASE 2
call 112!

75 year French old male, visiting Portugal

Prosthetic mechanical mitral valve, CABG, treated
hypertension and hyperlipidemia

On aspirin, sotalol and statin

Sudden onset of left hemiparesis (19:20)

112 called

Stroke pathway “Via Verde” activated

Patient arrived at HSM Emergency 1 h after onset



STROKE PATHWAY
“VIA VERDE PARA O AVC”

If stroke is suspected, how should
the stroke victim or his proxy
react?

If a stroke is suspected
call 112 immediately

Do not
Wait for symptoms to improve
Wait for a proxy
Call health worker

SEJA MAIS RAPIDO QUE UM

Go the nearby health centre that
can provide stroke care | i

Ministéro da Saido




CASE 1- Ischemic stroke? Candidate for IV
thrombolysis? For thrombectomy?

* Neurologist on duty
— NIHSS — 15 worsened to 22
— BP 142/87

— CT —no early infarct signs
* ASPECTS 10

— CT angio —M1 left MCA
occlusion

— ECG - LVH

— No contraindications for
rtPA

— Started rtPA bolus at 21:10
(180m)

— Finished perfusion at 22:20
— NIHSS - 20




CASE 1- Ischemic stroke? Candidate for IV

thrombolysis? For thrombectomy?
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C: 1275, W: 255,0
Ay

* Mechanical
thrombectomy
started at 23.10

18-10-2017, 23:17:46 Car. Esq_ Y REDY 1

C:127,5, W: 255,0

* Trevo
microcatheter &

trevo stent single
pass

18-10-2017, 23:41:290 Mlicro Trev
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CASE 1- Successful thrombectomy

No aphasia

Mild right upper limb
paresis and minimal
lower limb weakness

NIHSS - 4




CASE 2

Ischemic stroke?

Candidate for thrombolysis/thrombectomy?

* Neurologist on duty
— NIHSS - 14, GCS - 11
— BP 185/95 mmHg
— Blood glucose 144 mg/d|
— ECG sinus rythm
— CTA: no proximal occlusion

— No contraindications for
rtPA

— Started rtPA bolus 130m
after onset

— When perfusion finished -
NIHSS - 14




Hyperacute evaluation

 Examination at the ER (<30 m)

— ABC, vital signs, time of onset or when
last seen well

— General and neurological exam
— NIHSS

e Candidate for thrombolysis?
— <45h
— Check list of contraindications
— ~ body weight

* Candidate for thrombectomy?
— <6h

— Proximal occlusion: ICA, MCA M1,
basilar

— NIHSS > 5, ASPECTS >5




Stroke mimics

Somatoform disorders
Focal vascular seizures
Migraine with aura
Peripheral vertigo
Peripheral facial palsy
Brain tumor

Subdural hematoma



Hyperacute evaluation

Blood sample (<20 m)

— blood cell count, platelets,

INR, aPPT, glucose
ECG

Brain CT (results <45m)

CT Angiography (if
thrombectomy available)

MR (to confirm diagnosis and
extent, to assess mismatch)
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"Time is brain"

Numbers needed to treat (NNT) to reach a modified Rankin score of 0-1

5 ~— Qdds ratio estimated by model
——  95% CI| for estimated odds ratio
4 7 NNT NNT
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Thrombolysis or thrombectomy?

No of events/total

Study or subgroup Endovascular treatment  Medical Risk ratio (95% CI) Weight Risk ratio (95% CI)
2013 (including AIMT) care M-H, random (%) M-H, random
IMS 11l 177/434 86/222 —_— 13.4 1.05(0.86t01.29)
MR RESCUE 12/64 11/54 44 0.92(0.44101.92)
SYNTHESIS 76/181 84/181 —_— 127 0.90(0.7210 1.14)
Subtotal (95% CI) 265/679 181/457 —— 30.4 0.98(0.851t0 1.14)

Test for heterogeneity: T=0.00, ¥?=0.97, df=2, P=0.62, 1’=0%
Test for overall effect: z=0.21, P=0.83

2015

ESCAPE 89/164 43/147 —= 114 1.86 (1.39 to 2.47)
EXTEND-IA 25/35 14/35 —s— 7.9 1.79(1.13102.82)
MR CLEAN 771233 51/267 —i—I—»- 10.9 1.73(1.27 t0 2.35)
SWIFT PRIME 59/98 33/93 ———— 107 1.70(1.23102.33)
REVASCAT 45/103 29/103 i 9.4  1.55(1.06102.27)
THERAPY 19/55 14/53 i 6.1 1.31(0.73102.33)
THRACE 103/109 82/195 —l—f- 13.2  1.29(1.04 t0 1.59)
Subtotal (95% CI) 417/878 266/893 e 69.6 1.56(1.38t01.75)

Test for heterogeneity: T2=0.00, ¥?=5.98, df=6, P=0.43, ’=0%
Test for overall effect: z=7.24, P<0.001

Total (95% CI) 682/1557 4471350 i 100.0 1.37 (1.14 to 1.64)
Test for heterogeneity: t=0.05, ?=29.12, df=9, P<0.001, 1’=69%

0. 1 1. 2

Test for overall effect: z=3.41, P<0.001 . 7 ; d > \
. 2 . . avours avours endovascular
Test for subgroup differences: x°=22.14, df=1, P<0.001, 1"=95.5% medical care treatment

(including AIMT)

Fig 3 | Forest plot for a good functional outcome (modified Rankin scale core <2) at 90 days, including subgroup analysis
by year of study publication. AIMT=adjunctive intra-arterial mechanical thrombectomy

Rodrigues FB et al, BMJ, 2016



No longer matter of debate

* rtPA standard (0.9 mg/Kg) or lower (0.6 mg/Kg)
dosage?
— Similar death/dependency rates; less ICH
(ENCHANTED trial — mainly Asians)

* Thrombectomy: aspiration or stent retriever?
— Aspiration not better (ASTER trial)
* Thrombectomy: conscious sedation or general

anestesia?
— General anesthesia preferable

Anderson CS et al N Engl J Med 2016; Lapergue B et al JAMA 2017; Schonenberger S et al JAMA 2016



Management after IV thrombolysis

* Continue to monitor
—Neurological status, BP and bleeding

* No antiplatelets or anticoagulants for 24 h
* No bladder catheterization < 30m
* Avoid nasogastric tube for 24 h

 Avoid central catheters and arterial
punctures for 24 h




WHERE SHOULD STROKE PATIENTS BE
ADMITED? TO STROKE UNITS!

Review: Organised inpatiert (stroke unit) care for stroke
l | 4 Comparison: 02 Organised stroke unit care versus general medical wards
. St ro e n I t S Qutcome: 03 Death or dependency by the end of scheduled follow up
Study Treatment Control Peto OR Wieight Peto OR
or sub-category nM il 95% Cl % 95% Cl
. 01 Comprehensive stroke ward versus general medical ward

Akershus 103/271 1104279 —a— 12.52 0.94 [0.67, 1.33])

- Save I Ifes Athens 138/302 145/302 —a— 14.43 0.91 [0.66, 1.25]
Beijing 113/198 1187197 —a— 9.11 0.9z [0.62, 1.38]
Edinburgh 93/155 94/156 — 7.16 0.99 (0.63, 1.56]
Goteborg-Sahlgren 108/166 54/83 — 4.84 1.00 [0.58, 1.74]
Joinville 18/38 23/39 —_— 1.77 0.74 [0.30, 1.84)

— Reduce dependenc rart s o — o e
Trondheim £4/110 8l/110 —_— 5.0z 0.36 [0.21, 0.61]
Umea 52/110 10z2/183 — 6.58 0.71 [0.44, 1.14]
Subtotal (35% CI) 1373 1379 < 62.82 0.83 [0.71, 0.97]
Total events: 689 (Treatment), 742 (Control)

a n Test for heterogeneity: Chi* =1263,df =8 (P=0.13),F=367%

Test for overall effect: Z=239 (P =0.02)

02 Rehabiltation stroke ward versus general medical ward

L] L] L L] L]
I nstltutlona I Isatlon Dover (G 54/98 50/89 —— 4.43 0.96 [0.54, 1.70]
Nottingham (GMA) 63/98 s2/76 — 3.70 0.83 [0.44, 1.56]

Orpington 1993 (GMA) 38/53 39/48 e 1.77 0.59 [0.24, 1.48]
Orpington 1995 34/34 37/37 Not estimable
Subtotal (95% CI) 283 250 e 9.89 0.83 [0.57, 1.23]

Total events: 189 (Treatment), 178 (Control)
O O n g e r S a yS ) n O Test for heterogeneity: Chi* = 0.76, df = 2 (P = 0.69), F = 0%

Test for overall effect: Z =092 (P = 0.36)

03 Mobile stroke team versus general medical ward

increased costs con oo % sz

—_— 2.84 1.33 [0.65, 2.74]
—al 7.08 0.81 [0.52, 1.28]
Mortresl 58/65 60/65 R 1.08 0.69 [0.21, 2.27]
Uppsala 41/60 33/52 —_—t— z.41 1l.24 [0.57, 2.71)
. Subtotal (95% CI) 340 359 i 13.38 0.96 [0.69, 1.34)
I rres ectlve Of a e Total events: 233 (Treatment), 250 (Control)
p g ) Test for heterogeneity: Chi? = 2.00, df = 3 (P=057), P =0%
Test for overall effect: Z =022 (P =0.82)
04 Mixed rehabiltation ward versus general medical ward
e n e r a n St ro e Birmingham 8/29 7/23 e 1.03 0.87 [0.26, 2.89]
Helsinki 47/121 65/122 e 5.81 0.56 [0.34, 0.93]
llinois 20/56 17/35 i z.01 0.59 [0.25, 1.39]
. Kuopio 31/50 31/45 —_— z.08 0.74 [0.32, 1.72]
New York 23/42 23/40 s 1.96 0.90 [0.38, 2.13]
Seve rl y Newcastle 26/34 28/33 — 1.02 0.5% [0.18, 1.96]
Subtotal (95% CI) 332 298 L = 13.90 0.65 [0.47, 0.90]

Total events: 155 (Treatment), 171 (Control)
Test for heterogeneity: Chi* =1.26, df = 5(P=0.94), " = 0%
Test for overall effect: Z=2.57 (P =0.01)

— Justify service .

Total events: 1266 (Treatment), 1341 (Control)
Test for heterogeneity: Chi* = 19.48, df = 21 (P = 0.55), P =0%

re O rga n i S a ti O n Test for overall effect Z = 3.22 (P = 0.001)

01 02 0s 1 2 El 10
Favours treatment  Favours control

Govan L et al. Stroke 2008;39:2402-2403



CASE 1 - Stroke Unit—day 1

e Statin, continue

* Aspirin, withhold for 24 h

* Anti-hypertensives, stopped
* Swallowing test - normal

* Glycemia under control

—Insulin 6-12 Ul depending on blood
glucose (>200 mg/dl)



POSITION IN BED

e HeadPoST RCT

~« Lying flat vs. Head > 302

11,093 patients with
acute stroke

Modified Rankin Scale Score
0 1 2 H3 H4 HS5 NE6

SitingUp 182 536 s
1 ! 1

Lying Flat 159 36.4 8.8

T T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90 100

C.S. Anderson et al, N Engl J Med, 2017



CASE 1 - Stroke Unit — day 2

* Fever, high PCR
* Clinical & Rx signhs of pulmonary infection

— Paracetamol
— Antibiotics (amoxiciline + clavulanate) for 7 days

* Prevention of deep venous thrombosis of the
lower limbs

— R/ LMWH, prophylactic dosage



CASE 2 — Clinical course in the SU

Vomited (3x)

Swallowing test

— Dysphagia

— Nothing per mouth (0-24 h)
— Nasogastric tube (> 24h)

Fever & R pulmonary infection
— Paracetamol

— Antibiotics

Sa 02 <93%

— 02



CASE 2 — Clinical course in the SU

 Atrial fibrillation with high response rate
(~120 p/m)

— Amiodarone + bisoprolol

SSSSSSSSSSSSSSSSSS

* High blood pressure
— Bisoprolol; + Captopril




MONITORING PHYSIOLOGICAL &
NEUROLOGICAL PARAMETERS

Neurological status
Dysphagia
Temperature

Fluid balance
Glycemia

Cardiac rate &
rythm/ ECG

Blood pressure
Sa 02
Coagulation



PREVENTING COMPLICATIONS
Clean hands and early mobilization

Pneumonia
Urinary infection

Deep venous
thrombosis

Pulmonary
embolism

Cardiac
complications

Delirium

Falls

Decubitus ulcers
Painful shoulder

Dehydration
Malnutrition



PREVENTING COMPLICATIONS

FALLS PRESSURE ULCERS

« Assess the risk of falls * Assess risk
* Early mobilization

* Frequent change in position

i‘i




TREATING COMPLICATIONS

Low/ high blood
pressure

Hypo / hyperglycemia
Fever

Fluid & electrolytes
imbalance

Pain,headache
Nausea / vomiting
Respiratory distress
Seizures




HYDRATION

« Acute stroke patients < 1V fluids
are often dehydrated  « saline (0,9%) for 24 h

* Higher risk ¢ >24h
— Severe strokes — Medical and
— Disturbed Neurological status
consciousness — Fluid balance and

— Vomiting electrolytes
— Dysphagia /\j}ng
— Fever s

W “J%Z’\\\

S



NUTRITION

Test for dysphagia

If dysphagic,early nasogastric tube and
feeding

— Reduces mortality

Early nasogastric tube better than early
percutaneous grastrostomy

No routine oral dietary supplements



http://www.dcn.ed.ac.uk/

Glycemia

* Hyperglycemia

— Larger infarct size Treatment
— Poor clinical outcome  « ntermitent monitoring of
— Higher mortality capillary glycemia
* Treat
« Hyperglycemia in — hyperglycemia >180
acute stroke mg/d|

— hypoglycemia <50 mg/dl

|V fluids without glucose
24h

* Shift diabetic patients to sc
Insulin temporarly

— Known diabetic

— Newly diagnosed
diabetic

— Stress hyperglycemia



Blood Pressure management

 Treat If
— BP >220-120 mmHg

— BP>185-110 mmHg, if
treated with rtPA
— Cardiac failure, aortic

dissection, acute renal
failure, encephalopathy

e As arule, withhold pre-
stroke anti-hypertensive
drugs for a few days



DEEP VENOUS THROMBOSIS
PULMONARY EMBOLISM

* % DVT in hemiplegic patients
— Clinical diagnosis ~ 1-16%
— Doppler ~ 10%
— MR Venography ~ 45%
— Isotopes ~50%
« Higher risk
— Immobilization
— Obesity
— Diabetes
— Previous stroke
* Pulmonary embolism is a cause of death in acute stroke



DEEP VENOUS THROMBOSIS
PULMONARY EMBOLISM

Early mobilization . Graduated compression

_ stockings
LMWH, prophylactic

dosages (I-A) — > DVT with below-knee

than thigh-lenght
Intermittent pneumatic |
compression — Tight-lenght

 No reduction of DVT

* More skin
complications

CLOTS, Dennis et al 2009, 2010, 2015




INTERMITENT PNEUMATIC

How
costly? 4

COMPRESSION TO PREVENT D

How
~ nice




TREATMENT OF INFECTIONS

SU reduce the risk of death after stroke through the prevention
and treatment of complications, in particular infections*

70

60 -

50 -1

40 1

30 A1

20 A

10

no yes

— — | E<3E3e4dB

R .
Pulmonary Urinary Both Sépsis  P+U+Sépsis Other

B Clinical diagnosis & Lab confirmed

Clean hospital and clean hands
Safe feeding
Avoid urinary catheter
Early mobilisation



SEIZURES

* No indication for prophylactic AEDs

* Acute symptomatic seizures

— Risk of worsening of neurological deficits

— Risk of epileptic status

— Check for co-morbid conditions
— FB; PTH, VPA or LEV

* Epileptic status

1.
2.
3.

Diazepam, lorazepam or midazolan IV
PTH, VPA or LEV IV, FB IV

Barbiturate or propofol IV, mechanical
ventilation, ICU



CASE 2 — Neurosurgery?

* Neurological worsening

(2nd day) * 3rd day
— GCS 7-11

* Mannitol * Neurosurgical consultation



DECOMPRESSIVE SURGERY
Saves lifes

Early <72h surgery
prevents death and
Improves functional
outcome

Applies for R and L
hemispheric strokes

Applies for patients
Irrespective of age

Posterior fossa
decompression in large
space-occupying
cerebellar infarcts

Female, 27, TACI, dissection



DO NOT PRESCRIBE
NEUROPROTECTIVE DRUGS

Inflammation

Statins

Ab to adhesion modecule

Revascularisation
Pharmacological
Thrombolytic
Gplib/iiia
Anticoagulants
Mechanical
Increase perfusion
Hypertension

Aortic occlusion

Other negative trials
Cerebrolysin
Citicoline

Levcocyte

Glutamate release
Lubelurole

Glycine NMDA
fe'(y:'ptm Calcum-channel block
inel 3 Magnesium
Gavestinel X8 q
NMDA block

Caffeinol

Tirilizad GABA
NXY-059 Agonists
Hypothermia

Membrane stabilisers
Citichaline .
Sacco et al Lancet 2007



CASE 1 - searching for the cause

* Large vessel disease?

e Carotid & vertebral ultrasound

— Left — 50% carotid stenosis, heterogeneous, partly
calcified

— Right — 40% carotid stenosis, heterogeneous,
partly calcified



CASE 1 - searching for the cause

e Cardioembolism?

 TT Echocardiogram

— Dilated L atrium; left ventricular hypertrophy

* Holter
— At 2:19 pAF for 4:43 (70-163 bpm)



CASE 1 - secondary prevention

* Continue statin
* Continue antihypertensives

* NOAC (Edoxaban 60 mg id)



CASE 1 - good recovery

Started rehabilitation

Discharged to local hospital on the 7th day
NIHSS — 3

mRS -4

TOAST — cardioembolic



CASE 2 - a peaceful end

Clinical course in the
Stroke Unit

e Day3-GCS-3

* Prognosis discussed with
family

e Paliative care

* Transfered to home
country




FOLLOW UP VISIT

1. Are the patient & family following life style
advices?

2. Is the patient taking medications for
secondary prevention regularly?

3. Is the patient doing any rehabilitation, if
needed?

4. Was the cause of stroke identified? Were all
recommended investigations performed?

* |f response is no, find why, discuss solutions
and act



COMPLICATIONS DURING
FOLLOW UP

Depression

Anxiety, stress disorder,
personality changes

Fatigue

Sleep problems
Musculoskeletal pain
Dysphagia
Constipation

Urinary and sexual
problems

Spasticity

e Central pain

Epilepsy
Cognitive impairment
Stroke recurrence

Other new vascular
events

Other diseases and
hospital admissions



TREATMENT OF ACUTE STROKE
QUALITY INDICATORS

ERS (PT)/Joint Commission ESO
—CT — CT(<1h)
— rtPA if <4.5 h, no — Admission to Stroke Unit
contraindications — rtPA if indicated (< 60 m)
— Dysphagia testing — Dysphagia testing
— DVT prophylaxis — Secondary prevention
— Secondary prevention * Antiplatelet
* Antiplatelet, statin  Statin
* Anticoagulant if AF * Anti-hypertensives
* Endarterectomy if indicated * Anticoagulant if AF
— Physiotherapy * Endarterectomy, if indicated

— Vascular imaging



REGIONAL & NATIONAL TOOLS

Stroke awareness campaigns (prevention,

recognition and reaction)
National emergency telephone number
Patient transportation and transfer system

Access to internet



REGIONAL & NATIONAL TOOLS

Hospital SOPs for stroke patients

Stroke Units

Stroke patient coordinated referral system
Guidelines for stroke prevention and care

Indicators and assessment (self and external)



Greetings from
Lisbon Academical Medical




