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PATOLOGIA VASCULAR CEREBRAL

Segunda causa global de muerte, 12 en mujeres (INE 2012)
Elevada mortalidad: 20% en el primer mes

Principal causa de invalidez

Incidencia: 150-200 casos/100.000 hab y afio

Segunda causa de demencia

Primera causa de ingreso en Neurologia
2035

34% ictus
25% pacientes con secuelas de ictus

45% muertes por ictus
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~ ACCIDENTE VASCULAR CEREBRALuew/

Concepto

Afectacion transitoria o permanente de una zona cerebral

como consecuencia de una isquemia (oclusion) o una hemorragia
(ruptura)

Tipos:
Ictus isquémico (80%) (sinénimos: trombosis, embolia, infarto, etc...)
Ictus hemorragico (20%): (sinénimos: derrame, sangrado, etc...)
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FISIOPATOLOGIA DEL ICTUS

CLASIFICACION TOAST
1- Aterotrombdtico
2- Cardioembolico
3- Lacunar (pequefio vaso)
4- Etiologia indeterminada (30%)

5- Etiologia infrecuente (5%)
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Enfermedad de antera

Estenosis ntracraneal penetrante (lacunar)
/
Lacunar
Subcortical
< 20 mm
. Egenosis
P
“‘(‘::'“W carotidea
o ""°°‘°° significativa
Aterotrombético
Estenosis > 50%

Etiologia

Fioriacion aurioular
Embolo
cardiogénico

% Enfer medad valvular
Cardiembolico

Trombo de ventricudo
izquierdo
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PREVENCION SECUNDARIA DEL ICTUS

CLASIFICACION TOAST
1- Aterotrombotico Antiagregantes y Revascularizacion < 15 dias
2- Cardioembdlico Anticoagulacion
3- Lacunar (pequefio vaso) Antiagregacion + control HTA
4- Etiologia indeterminada (30%) Antiagregacion
5- Etiologia infrecuente (5%)

ORGANIZA:
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Etiologias inusuales

g

Enf disinmunes y vasculitis

shngeitis del Shi

=irierilis femporal

Masculapalia virales (herpes y airag)
PAN y Churg Sraviss

«Takayasu

-Enfermdadad de Birger

sLES

=Sirdroma antifcslosfobpidico

+Enf da Behcat

sEnfermedad inflamatoria intestinal

Infecciosas

“vascullis cenabral asociada a cisticercoss, lubserculosis ¥
micogis

Alteraciones de la coagulacionhematoldgicas

I

*Aheraciones de |la coaguiaciin
*Pirpura irombotica frombociopenica
+54d da hiperdscosidad

Patologia metabdlica:

=Calcio, hiparcalcemnia, magnesio v isquamia cerebral
“Enfermedadas metabdlicas

Otras

+5d de vasoconsticcion cerebral
“Eclamsa

«ibusa de sustanciss

=S paraneoplasicos

“Enfermadad da Eales
-Enflermedad de Degos
*Epieliopalls plecoide pigmentads aguds multifocal
pOEbanor

«5d da Swaeat

«5d nafritico

«Sindrome ta Kawasaki
«Sindrame ded nevus epidermal
+Fistulas arteriovenasas pulmonares
+5d de Rendu-0sler

«Disaccionas aferisbas

AT

Miya Moya

“Snaddan

SCADASIL

“Fabry

“Marian

“Peepdoxantoma alasiico
«Sindrome de Ehrkar-Danios
“Progesia

Microangiopatias retnianas [SLISAC, SICRET RED-M)
JHERNS

“MELAS

sSindrome de Sturge-Wter
“Enfermeadad d& Von-Hipgel-Lindau
“MNaumhbromaloss

“Enfermadadas dseas

«0lIres angiopatiss inusuales
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Sem))0él

emergéncies médiques

CODIGO ICTUS

URGENCY
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DIAGNOSTICO

Box de TC craneal:
Enfermeria: - Toma de Constantes
- Via periférica (en brazo no parético)
- Analitica (codigoictus)
- Toxicos (jovenes)
- ECG (opcional)

Medicina: Anamnesis (familia)
- Rankin previo
- Comorbilidad
- Datos: FRCV, medicacion, sintomas, etc...
- Tiempos:
- Hora de inicio
- Hora de llegada
- Hora de trombolisis
Exploracion fisica y neuroldgica
- Escala NIH

Gestion Integral de los Medicamentos

en los servicios de URgencias GIIMUIR
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ESCALA NIH
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SINTOMAS NEUROLOGICOS |

-Motor (hemiparesia/plejia)
-Sensitivo (hemihipoestesia/anestesia)

-Visual (hemianopsia, ceguera)

-Lenguaje (disartria, afasia)

ORGANIZA:
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SINTOMAS NEUROLOGICOS II

-Dismetria (Incoordinacion, ataxia)
-Diplopia

-Disfagia

-Disfonia

-Dizziness (Veértigo).

- Movimientos involuntarios (corea, balismo)

- Anosognosia
- Asomatognosia
- Apraxia

- Negligencia

ORGANIZA:
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SINTOMAS NEUROLOGICOS lli

- Déficit mnésico / Sd confusional

- Alucinaciones (visuales, auditivas)
- Simultagnosia (incapacidad de reconocer la globalidad)
- Prosopagnosia (incapacidad de reconocer rostros)

- Palinopsia (persistencia de un estimulo visual)
- Mutismo acinético (apatia extrema)

- 8Sd del Cautiverio

Gestion Integral de los Medicamentos
en los servicios de URgencias GIMUR

ORGANIZA:
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Diagnostico diferencial
“Stroke mimic”

m“w.\'oo% ,“
LU R R N
LR

Crisis comiciales L may

L
[777) e

Tumor cerebral g B A R ¥
Hematoma subdural

Trastornos metabdlicos
(hipo/hiperglicemia e hiponatremia)
Infecciones sistémicas o cerebrales
(encefalitis, meningitis...)
Toxicos (drogas, alcohol)
Migrafia

Encefalopatia HTA
Sincope, vertigo
Esclerosis multiple
Sindrome de conversion

Gestion Integral de los Medicamentos
en los servicios de URgencias GIMUR
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Diagnostic inicial
@ Ictus isquémic
@ Ictus mimic
@HIC

DAIT

861
2820 (6,2%) -(1.9%)

5574 (12,2%) @HSA

28441 (62,5%)
7813 (17.2%)
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Review > J Clin Neurosci. 2021 Nov;93:174-182. doi: 10.1016/j.jocn.2021.09.025.
Epub 2021 Sep 20.

Ischemic stroke mimics: A comprehensive review

Marietta Pohl 7, David Hesszenberger 2, Krisztian Kapus ', Janos Meszaros 1, Andrea Feher 3,
Imre Varadi 1, Gabriella Pusch 4, Eva Fejes 8, Antal Tibold 7, Gergely Feher €

Background: Ischemic stroke is the leading cause of disability and one of the leading causes of
death. Ischemic stroke mimics (SMs) can account for a noteble number of diagnosed acute strokes
and even can be thrombolyzed.

Methods: The aim of our comprehensive review was to summarize the findings of different studies
focusing on the prevalence, type, risk factors, presenting symptoms, and outcome of SMs in
strokefthrombolysis situations.

Results: Overall, 61 studies were selected with 62.664 participants. Ischemic stroke mimic rate
was 24.8% (15044/60703). Most common types included peripheral vestibular dysfunction in
23.2%, toxic/metabolic in 13.2%, seizure in 13%, functional disorder in 9.7% and migraine in 7.76%.
Ischemic stroke mimic have less vascular risk factors, younger age, female predominance, lower
(nearly normal) blood pressure, no or less severe symptoms compared to ischemic stroke patients
(p < 0.05 in all cases). 61.7% of ischemic stroke patients were thrombolysed vs. 26.3% among SMs
(p < 0.001). (p < 0.001). Overall intracranial hemorrhage was reported in 9.4% of stroke vs. 0.7% in
SM patients (p < 0.001). Death occurred in 11.3% of stroke vs 1.9% of SM patients (p < 0.001).
Excellent outcome was (mRS 0-1) was reported in 41.8% ischemic stroke patients vs. 68.9% SMs (p
< 0.001). Apart from HINTS manouvre or Hoover sign there is no specific method in the
identification of mimics. MRI DWI or perfusion imaging have a role in the setup of differential
diagnosis, but merit further investigation.

Conclusion: Our article is among the first complex reviews focusing on ischemic stroke mimics.

Although it underscores the safety of thrombolysis in this situation, but also draws attention to the

need of patient evaluation by physicians experienced in the diagnosis of both ischemic stroke and

SMs, especially in vertigo, headache, seizure and conversional disorders. ORGANIZA:

WX& Gestion Integral de los Medicamentos Meseth ~-1
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NEUROIMAGEN

TC Simple
TC perfusion
Angio TC

RM Perfusion/Difusion
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TC si mple Descartar ictus hemorragico

Hematoma cerebral Hemorragia subaracnoidea Hematoma subdural
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ASPECTS > 5: tejido viable

I'C axial a nivel de tilamo I'C axial a nivel superior

v ganglios basales de ganglios basales

Candadeo, 1t Capsula interna

FTERRITORIOS VASCULARES ARTERIALES

CEREBRAL ANTERIOR CEREBRAL MEDIA

Ramas terminales Ramas terminales
~
Camus perforam / Rama ran
M Cortey erior AC M \
\ ‘ | \

| il al ribete insulan
rier ACM
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ORGANIZA:

Y |
redfaster ‘ Parc Tauli
Hospital Universitari



Flujo sanguineo cerebral / oliguemia / penumbra / infarto / ventana terapéutica TC Perfusidn

V.
5 = ’4%"’

GOJE

Ipifzlrie)

7

PENUMBRA ISQUEMICA
Vulnerabilidad selectiva ventqnq
CBF<18-20 ml/100gr/min terapeutica

- parada sintesis proteica neuronal _tezze
- menor transporte membrana

- baja actividad sindptica

- reduccion potenciales evocados

<CBF

- pérdida conduccion eléctrica . .

- parada cortical -~

&

"

&

INFARTO

Lesion irreversible

CBF<10-12 ml/100gr/min

- supresion potenciales evocados
- alteracion hidroelectrolitica

- disfuncion membrana

- edema citotoxico

- rotura membrana
- aumento K extracelular
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COLATERALES

Gestion Integral de los Medicamentos
en los servicios de URgencias GIMUR
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Blood Flow [ CBF{A) ] Blood Volume [ CBV(A) |
ki1 00mlimin [mli100mi)

2

PERFUSION
DISMINUIDA

Blood Flow [ CBF(A) ] Blood Yolume [ CBV(A) )

Time To Drain [ TTD(A) ] [mlf1 00mlmin] (mi100mi)




Ictus hiperagudo. Andlisis combinado (“Mismatch”).

Ausencia de penumbra




RESONANCIA DIFUSION/PERFUSION

* Fallo de la Bomba Na/K

* Aumento del agua
intracelular.

* Edema Citotoxico.

¥

Senal Brillante.
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Angio TC: Demostrar oclusion arterial

NP

-V e~
. A
";rxw ‘%

N>

‘4,;25 ' I

V’:‘.\\ﬂ
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desde el inicio de los
sintomas
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TRATAMIENTO ENDOVASCULAR (< 24 h)

- Puncidn femoral/radial
- Anestesia opcional
- Dispositivos mecanicos: solitaire / Trevo
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Ictus isquémico

)
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% Manejo hemodinamico y farmacoterapia aguda w Ictus isquémico

<® Terapia antiHTA en prevencion 2212  beneficio descenso PA manejo agudo? A

150 —

@ Necesitamos PA elevada -> perfusion cerebral en
areas isquémicas?

. No beneficio claro descenso PA (1212 h)
3
g MAPAS trial® ¢\ ibanalisis* beneficio 161-180 mmHg

100 —

307 /Nurmutensiue/ Hypertensive

o T T T T
0 50 100 150 200

Good outcome -> modified Rankin score 0-2 at 90-days

Cerebral blood flow, mL/100 g per min

Pacientes NO FIBRINOLISIS

Mean arterial pressure, mmHg

g RIGHT-2 // CATIS // SCAST // COSSACS // ENOS

* Redrawn from: Kaplan NM. Management of
hypertensive emergencies. Lancet 1994; 344:1335.

AIT, HIC, stroke 30— 48h desde inicio de sintomas
mimics

\
1. Berge E. Should high blood pressure be lowered in the acute stroke? J Hypertens. 2011 Aug;29(8):1478-9. doi: 10.1097/HJH.0b013e32834a019b. PMID: 21750435. 2. Aiyagari V, Gorelick PB. Management of blood pressure for acute and recurrent stroke. Stroke. 2009
Jun;40(6):2251-6. doi: 10.1161/STROKEAHA.108.531574. Epub 2009 Apr 23. PMID: 19390077. 3. Saver JL. Time is brain--quantified. Stroke. 2006 Jan;37(1):263-6. doi: 10.1161/01.STR.0000196957.55928.ab. Epub 2005 Dec 8. PMID: 16339467. 34. Saver JL. Time is brain-quantified.
Stroke. 2006 Jan;37(1):263-6. doi: 10.1161/01.STR.0000196957.55928.ab. Epub 2005 Dec 8. PMID: 16339467.
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% Manejo hemodinamico y farmacoterapia aguda w Ictus isquémico

Ictus isquémico + candidat@ fibrinolisis

@ PAs < 185 mmHg y PAd < 110 mmHg* (= |— FIBRINOLISIS f Ictus isquémico + NO candidat@

fibrinolisis
Labetalol 10-20 mg IV en 1-2 min repetible x1
Nicardipino 5 mg/h IV -> + 2.5 mg/h/5-15 min MAX 15 mg/h NO TRATAR HTA%5
Clevidipino 1-2 mg/h IV -> dosis x2 /2-5 min MAX 21 mg/h excepto tensiones extremas
Otros: Hidralazina 10-20 mg/4-6h IV MAX 40 mg/dosis PAs > 220 / PAd > 120 mmHg,

EAC, IC, diseccion aodrtica,

" encefalopatia HTA,

FIBRINOLISIS ——2—— ) PA180- 105 mmHg® pre-eclampsia/eclampsia
12524 horas

@ 15% descenso 1 24h
w Labetalol 10 mg IV + PERF.IV 2-8 mg/min
C/15 min 2h — C/30 min 6h — C/1h 16h Nicardipino 5 mg/h IV -> + 2.5 mg/h/5-15 min MAX 15 mg/h
Clevidipino 1-2 mg/h IV -> dosis x2 /2-5 min MAX 21 mg/h
Otros: Hidralazina 10-20 mg/4-6h IV MAX 40 mg/dosis

4. Powers W/ et al. Guidelines for the Early Management of Patients With Acute Ischemic Stroke: 2019 Update to the 2018 Guidelines for the Early Management of Acute Ischemic Stroke: A Guideline for Healthcare Professionals From the American
Heart Association/American Stroke Association. Stroke. 2019 Dec;50(12):e344-e418. doi: 10.1161/STR.0000000000000211. Epub 2019 Oct 30. Erratum in: Stroke. 2019 Dec;50(12):e440-e441. PMID: 31662037. 5. Powers WJ, Rabinstein AA, Ackerson
T, Adeoye OM, Bambakidis NC, Becker K, Biller J, Brown M, Demaerschalk BM, Hoh B, Jauch EC, Kidwell CS, Leslie-Mazwi TM, Ovbiagele B, Scott PA, Sheth KN, Southerland AM, Summers DV, Tirschwell DL. Guidelines for the Early Management of
Patients With Acute Ischemic Stroke: 2019 Update to the 2018 Guidelines for the Early Management of Acute Ischemic Stroke: A Guideline for Healthcare Professionals From the American Heart Association/American Stroke Association. Stroke.
2019 Dec;50(12):e344-e418. doi: 10.1161/STR.0000000000000211. Epub 2019 Oct 30. Erratum in: Stroke. 2019 Dec;50(12):e440-e441. PMID: 31662037.
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% Manejo hemodinamico y farmacoterapia aguda w Ictus isquémico

Diagnostico ictus isquémico + déficit neuroldgico
FIBRINOLISIS | <4.5 horas de inicio de sintomas / estado neuroldgico basal
Edad > 18 afios

Criterios de exclusién A LIA
®
!f) m R Embarazo
w No justifica retraso en MAV en SNC
Historia Clinica Hematologia fibrinolisis excepto Aneurisma cerebral
antecedentes plaquetopenia Cx. Mayor, trauma
, . . P . en 2 semanas previas
® <21dias: hemorragla TGl ¢ HSA: nauseas/vomltos *  Plaquetas < 100.000/mm3 Historia de sangrado
®* <3 meses: Cx. SNC, TCE severo * HTA no controlada *  Anticoagulacion + INR > 1.7, TP > 15s, aPTT > 40s Tal/T6u
®* <3 meses: Ictus isquémico ® Sangrado ® HBPM a dosis terapéuticas ultimas 24h
* HIC previa ® Endocarditis ® NACO con evidencia de actividad (ultimas dosis o tiempos de
p . ° Sospecha diseccidon adrtica CoagulaCién: TE, TT, actividad Xa, )
®* Neoplasia TGl
®* Neoplasia SNC @ e Hemorragia
i
Radiologia °® Lesion extensa irreversible
WX& Gestion Integral de los Medicamentos Xcsefh  ~3fefh
en los servicios de URgencias GIIMIUIR redfaster PareTmu,.,
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% Manejo hemodinamico y farmacoterapia aguda w Ictus isquémico

Diagndstico ictus isquémico + déficit neuroldgico
e e ’ 7 . riterios Giexclusion

< 4.5 horas de inicio de sintomas / estado neurolégico basal < )(
Edad > 18 anos

() PAs < 185 mmHg y PAd < 110 mmHg* (<] @ AsSoonAsPossibl @
SPHOONMSKE 0ssible

2 vias periféricas  Glucemia =]
(buen calibre)

FIBRINOLISIS

Dosis: 0.9 mg/kg - MAXIMO 90 mg
Alteplasa |- 10% de la dosis IV BOLUS en 1 min

90% restante en PERF.IV en 60 min

Tenecteplasa
Alternativa eficaz y segural®-1!
Dosis: 0.25 mg/kg - MAXIMO 25 mg ,
Post FIBRINOLISIS -> traslado Unidad de Ictus / UCI al menos 24h*
IV BOLUS en 5 seg o . .
13524 horas -> 0 ¢/15 min 2h — ¢/30 min 6h — c/1h 16h
ﬁi Complicaciones

-> Hemorragia intracraneal®7: 5-7 %

7 4
-> Sangrado moderado: equimosis, catéter, encias,... €2+ PA 180 - 105 mmHg
-> Angioedema3?: 1-8%, iECAs + riesgo

6. Emberson J et al. Stroke Thrombolysis Trialists' Collaborative Group. Effect of treatment delay, age, and stroke severity on the effects of intravenous thrombolysis with alteplase for acute ischaemic stroke: a lysi
Neurological Disorders and Stroke rt-PA Stroke Study Group. Tissue plasminogen activator for acute ischemic stroke. N EnglJ Med. 1995 Dec 14;333(24):1581-7. doi: 10.1056/NEJM199512143332401. PMID: 7477192. 36. Hill MD, Buchan AM; Canadian Alteplase for Stroke

I
of individual patient data from randomised trials. Lancet. 2014 Nov 29;384(9958):1929-35. doi: 10.1016/50140-6736(14)60584-5. Epub 2014 Aug 5. PMID: 25106063; PMCID: PMC4441266. 7. National Institute of
10;172(10):1307-12. doi: 10.1503/cmaj.1041561. PMID: 15883405; PMCID: PMC557101.8. Hurford R, Rezvani S, Kreimei M, Herbert A, Vail A, Parry-Jones AR, Douglass C, Molloy J, Alachkar H, Tyrrell PJ, Smith CJ. Incidence, predictors and clinical

Study (CASES) for acute ischemic stroke: results of the Canadian Alteplase for Stroke Effectiveness Study. CMAJ. 2005 May
istics of orolingual d with tissue i

10.1136/nnp-2014-308097. Epub 2014 Jul 12. PMID: 25016564. 9. Myslimi F, Caparros F, Deguatre-Ponchelle N, Moulin S, Gautier S, Girardie P, Cordonnier C, Bordet R, Leys D. Orolingual Angioedema During or After Thrombolysis for Cerebral Ischenia. Stroke. 2016 Jul47(7):1825-30. doi: 10.1161/STROKEAHA.116.013334. Epub 2016 May 19. PMID: 27197851, 10. Katsanos AH, Safouris A, Sarraj A, Magouis G, Leker R, Khatri P,

Cordonnier C, Leys D, Shoamanesh A, Ahmed N, Alexandrov AV, Tsivgoulis G. With

activator for ischaemic stroke. J Neurol Neurosurg Psychiatry. 2015 May;86(5):520-3. doi
in Patients With Large Vessel Occlusions: Systematic Review and Meta-Analysis. Stroke. 2021 Jan;52(1):308-312. doi: 10.1161/STROKEAHA.120.030220. Epub 2020 Dec 4. PMID: 33272127. 1. Burgos AM, Saver JL. Evidence that Tenecteplase Is Noninferior to Alteplase for Acute Ischemic Stroke: Meta-Analysis of 5
Randomized Trial. Stroke. 2019 Aug;50(8):2156-2162. doi: 10.1161/STROKEAHA. 119.025080. Epub 2019 Jul 18. PMID: 31318627,
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TROMBECTOM'A I Horas de inicio de sintomas /eStadO neurOIégiCO basal I General criteria for MT require all of the following:
4 ® Meurcimaging (eg, CT without contrast or diffusion-weighted MRI) is
M ECANICA consistent with a small infarct core (ie, limited signs of early ischemic

change) and excludes hemorrhage
= Angiography (eg, CTA or MRA} demonstrates a proximal LAO in the
anterior circulation

= Thrombectomy is performed at a stroke center with appropriate
expertise in MT

<4.5 horas 4.5 horas—24h >24 h ® The patient has a persistent, potentially disabling neurologic deficit
. ® Treatment can be started within 24 hours of the time last known to be well
FIBRINOLISIS FIBRQLISIS Tratamiento
“ESTANDAR”
. . ESTANDAR
Angio — TC / Angio - RMN \ >
l Posterior Large Artery Oclussion | Considerar TROMBECTOMIA MECANICA
Anterior Large Artery Oclussion
= DAWN trial eligibility require all of the following: DEFUSE 3 trial eligibility require all of the following:
/ \ ® Treatment (femoral puncture] can start within € to 24 hours of time last = Treatment (femoral puncture) can start within € to 16 hours of time last
known to be well known to be well
< 6 horas 6 - 24 horas » Failed or contraindicated for IV tPA = A deficit an the NIHSS of 26 points _
u A deficit on the NIHSS of 210 paints . g""l' slight e P""‘?m:ke '.jr':ab"'t‘”. 'ﬁ:'r('ei::“s “;::tzta ndem MCA
ASPECTS 2 6 DAWN trial = No significant prestroke disability: Baseline mRS score =1 lesions) or the M1 segment of the MCA
DEFUSE 3 trial ® Baseline infarct involving <1/3 of MCA territory = Age 18 to 90 years
® Intracranial occlusion of the ICA or M1 segment of the MCA = A target mismatch profile on CT perfusion or MRI defined as:
- ~ = A clinical-core mismatch according to age: * An i_s‘:l‘e"'i‘: core volume <70 mL, and ) o
TROMBECTOMIA MECANICA + Age 280 years: NIHSS 210 and infarct volume <21 mL . :ﬂ;:‘rj"::‘ﬂ‘h'::’;rf:‘;x;‘ge;: the perfusion lesion divided by the
» Age <B0 years: NIHSS 10 to 19 and infarct volume <31 mL S

# A mismatch volume (volume of perfusion lesion minus the volume of the
» Age <80 years: NIHSS =20 and infarct volume <51 mL ischemic core) >15 mL
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TRATAMIENTO ESTANDAR TERAPIA

I Horas de inicio de sintomas / estado neuroldgico basal |—> >24 h '
ANTITROMBOTICA

NIHSS > 5 = ictus moderado-severo
IST trial'?, CAST trial®3

AAS 100-300 mg/24h

NIHSS < 5 = ictus leve Intracranial

Meta-analisis 2018 14, Meta-analisis 2021'> POINT trial, CHANCE trial, THALES trial?* (Ticagrelor) La rge Artery Atherosclerosis
SAMMPRIS trial6:17, MATCH trial'®

AAS 300 mg -> 100 mg/24h AAS 300 mg -> 100 mg

Clopidogrel 300 mg -> 75 mg/24h Clopidogrel 300 mg -> 75 mg
DAPT x 21 dias DAPT x 90 dias

12.The Stroke Trial (IST): a randomised trial of aspirin, subcutaneous heparin, both, or neither among 19435 patients with acute ischaemic stroke. ional Stroke Trial C p. Lancet. 1997 May 31;349(9065):1569-81. PMID: 9174558. 13. CAST: ised placeb lled trial of pirin use in 20,000 patients with acute ischaemic stroke. CAST (Chinese Acute Stroke Trial) Collaborative Group.
Lancet. 1997 Jun 7;349(9066):1641-9. PMID: 9186381. 14. Hao Q, Tampi M, O'Donnell M, Foroutan F, Siemieniuk RA, Guyatt G. Clopidogrel plus aspirin versus aspirin alone for acute minor ischaemic stroke or high risk transient ischaemic attack: systematic review and meta-analysis. BMJ. 2018 Dec 18;363:k5108. doi: 10.1136/bmj.k5108. PMID: 30563866; PMCID: PMC6298178. 15. Wang Y, Wang Y, Zhao X, Liu L, Wang D, Wang C, Wang
C, LiH, Meng X, Cui L, JiaJ, Dong Q, Xu A, Zeng J, Li Y, Wang Z, Xia H, Johnston SC; CHANCE Investigators. Clopidogrel with aspirin in acute minor stroke or transient ischemic attack. N Engl J Med. 2013 Jul 4;369(1):11-9. doi: 10.1056/NEJM0a1215340. Epub 2013 Jun 26. PMID: 23803136. 16. Chimowitz MI, Lynn MJ, Derdeyn CP, Turan TN, Fiorella D, Lane BF, Janis LS, Lutsep HL, Barnwell SL, Waters MF, Hoh BL, Hourihane JM, Levy El,
Alexandrov AV, Harrigan MR, Chiu D, Klucznik RP, Clark JM, McDougall CG, Johnson MD, Pride GL Jr, Torbey MT, Zaidat 00, Rumboldt Z, Cloft HJ; SAMMPRIS Trial Investigators. Stenting versus aggressive medical therapy for intracranial arterial stenosis. N Engl J Med. 2011 Sep 15;365(11):993-1003. doi: 10.1056/NEJM0a1105335. Epub 2011 Sep 7. Erratum in: N EnglJ Med. 2012 Jul 5;367(1):93. PMID: 21899409; PMCID: PMC3552515.17.
Derdeyn CP, Chimowitz MI, Lynn MJ, Fiorella D, Turan TN, Janis LS, Montgomery J, Nizam A, Lane BF, Lutsep HL, Barnwell SL, Waters MF, Hoh BL, Hourihane JM, Levy EI, Alexandrov AV, Harrigan MR, Chiu D, Klucznik RP, Clark JM, McDougall CG, Johnson MD, Pride GLJr, Lynch JR, Zaidat 00, Rumboldt Z, Cloft HJ; Stenting and Aggressive Medical Management for Preventing Recurrent Stroke in Intracranial Stenosis Trial Investigators.
Aggressive medical treatment with or without stenting in high-risk patients with intracranial artery stenosis (SAMMPRIS): the final results of a randomised trial. Lancet. 2014 Jan 25;383(9914):333-41. doi: 10.1016/50140-6736(13)62038-3. Epub 2013 Oct 26. PMID: 24168957; PMCID: PMC3971471. 18. Diener HC, Bogousslavsky J, Brass LM, Cimminiello C, Csiba L, Kaste M, Leys D, Matias-Guiu J, Rupprecht HJ; MATCH investigators. Aspirin
and clopidogrel compared with clopidogrel alone after recent ischaemic stroke or transient ischaemic attack in high-risk patients (MATCH): ised, double-blind, placeb lled trial. Lancet. 2004 Jul 1):331-7. doi: 10, 4 (04)16721-4. PMID: 15276392.
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Ictus isquémico

Ticagrelor

SOCRATES trial'?

Beneficio origen
aterosclerético??

103 (6,7%) of 1542 patients
with ipsilateral stenosis in the
ticagrelor group and 147
(9:6%) of 1539 patients with
ipsilateral stenosis in the
aspirin group had an
occurrence of stroke,
myocardial infarction, or
death within 90 days
hazard ratio 0,68 [95% CI
0-53-0-88]; p=0,003)

Monoterapia 90 dias

Ictus isquémico NIHSS <5

AIT ABCD? score > 4

n=13.199

Exclusidn: fibrinolisis, trombectomia, origen cardioembdlico

C Major Bleeding (PLATO definition)
1.00- No.of  No. with
0.90 Patients Event
3 Ticagrelor 6549 31
E{’;: 080 Aspirin 6581 38
£ 0704 yazard ratio, 0.83 (95% Cl, 0.52-1.34)
B 060 B 0.6
| 7 Aspirin
& 050 .-
£ 040 oz -"‘ 03
& ———— icagrelor
< 030 =T ‘ ¢
E o4 7
v Py
0.104 ,l
OOC T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90
Days since Randomization
No. at Risk
Aspirin 6581 6397 6047 5925 5835 5776 5730 5668 5627 5506
Ticagrelor 6549 6312 5930 5788 5672 5595 5539 5470 5426 5296

A Primary End Point: Stroke, Myocardial Infarction, or Death

104
94
& s 75
£ 1
E 6 Aspitin e emm =" T 6.8
o -= T I
2z M/, e No.of  No. with
T 34 i Patients  Event
E ] Ticagrelor 6589 442
v 1 Aspirin 6610 497
B Hazard ratio, 0.89 (95% Cl, 0.78-1.01); P=0.07
T T T T T T T T J
0 10 20 30 40 50 60 70 80 90
Days since Randomization
No. at Risk
Aspirin 6610 6228 6186 6162 6129 6100 6078 6053 6030 4502
Ticagrelor 6589 6265 6216 6186 6153 6141 6118 6094 6058 4574
B Ischemic Stroke
104
9]
R g
£ 74 66
2 6 A
-1 spirn -
2 = L 5.9
& S o  __oe--=
e 4 P it
B3 1 /.77 Ticagrelor No.of  No. with
2 34 .2 Patients Event
E ] Ticagrelor 6589 385
v ] Aspirin 6610 441
X Hazard ratio, 0.87 (95% Cl, 0.76-1.00)
T T T T T T T T J
0 10 20 30 40 50 60 70 80 90
Days since Randomization
No. at Risk
Aspirin 6610 6230 6193 6169 6134 6112 6092 6065 6046 4518
Ticagrelor 6589 6272 6230 6204 6169 6157 6133 6102 6073 4587

19. Johnston SC, Amarenco P, Albers GW, Denison H, Easton JD, Evans SR, Held P, Jonasson J, Minematsu K, Molina CA, Wang Y, Wong KS; SOCRATES Steering Committee and Investigators. Ticagrelor versus Aspirin in Acute Stroke or Transient Ischemic Attack. N Engl J Med. 2016 Jul
7;375(1):35-43. doi: 10.1056/NEJM0al603060. Epub 2016 May 10. PMID: 27160892. 20. Amarenco P, Albers GW, Denison H, Easton JD, Evans SR, Held P, Hill MD, Jonasson J, Kasner SE, Ladenvall P, Minematsu K, Molina CA, Wang Y, Wong KSL, Johnston SC; SOCRATES Steering Committee
and Investigators. Efficacy and safety of ticagrelor versus aspirin in acute stroke or transient ischaemic attack of atherosclerotic origin: a subgroup analysis of SOCRATES, a randomised, double-blind, controlled trial. Lancet Neurol. 2017 Apr;16(4):301-310. doi: 10.1016/S1474-4422(17)30038-

8. Epub 2017 Feb 23. PMID: 28238711.
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A Probability of Stroke or Death

Ticagrelor |CtUS iSQUémiCO NIHSS S 5 Ll ! Hazard ratio, 0.83 (95% C1, 0.71-0.96)

P=0.02

THALES trial?! o
AIT ABCD? score 2 6 7ol
Intracranial or extracranial arterial stenosis 250% T

— T T T T T ,
n_11.016 0 5 10 15 20 25 30 34
Days since Randomization
No. at Risk
Ticagrelor-aspirin 5523 5314 5257 5241 5227 5215 5209 1091
Aspirin 5493 5253 5181 5159 5146 5138 5126 1135

Exclusidn: fibrinolisis, trombectomia, origen cardioembdlico

B Probability of Severe Bleeding

Conclusiones ) <
R 704 A
THALES = CHANCE = POINT con respecto a beneficio DAPT : o —_—
-> AAS y CLOPIDOGREL no estudiado en NIHSS score 4 - 5, no "]

incluidos en POINT y CHANCE : ; r 5 § = & &

Days since Randomization

No. at Risk
Ticagrelor-aspirin 5523 5495 5471 5467 5463 5457 5456 1146
Aspirin 5493 5486 5464 5459 5454 5451 5450 1216

-> Faltaria comparar AAS + CLOPI frente AAS + TICA

Figure 2. Cumulative Incidence of the Primary and Safety Outcomes.
In each panel, the inset shows the same data on an enlarged y axis.

! '
21. Johnston SC, Amarenco P, Denison H, Evans SR, Himmelmann A, James S, Knutsson M, Ladenvall P, Molina CA, Wang Y; THALES Investigators. Ticagrelor and Aspirin or Aspirin Alone in Acute Ischemic Stroke or TIA. N Engl J Med.
2020 Jul 16;383(3):207-217. doi: 10.1056/NEJM0a1916870. PMID: 32668111.
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Pacientes antiagregados “de base”
con AAS / Clopidogrel?2-24

NIHSS > 5 = ictus moderado-severo
Continuar tratamiento previo

NIHSS <5 = ictus leve
switch
AAS 300 mg -> 100 mg/24h

Clopidogrel 300 mg -> 75 mg/24h
DAPT x 21 dias (90 dias si aterosclerosis)

22. Groot AE, Vermeij JM, Westendorp WF, Nederkoorn PJ, van de Beek D, Coutinho JM. Continuation or Discontinuation of Anticoagulation in the Early Phase After Acute Ischemic Stroke. Stroke. 2018 Jul;49(7):1762-1765. doi:
10.1161/STROKEAHA.118.021514. Epub 2018 May 23. PMID: 29844030. 50. Steffel J, Verhamme P, Potpara TS, Albaladejo P, Antz M, Desteghe L, Haeusler KG, Oldgren J, Reinecke H, Roldan-Schilling V, Rowell N, Sinnaeve P, Collins R, Camm AJ, Heidbiichel H;
ESC Scientific Document Group. The 2018 European Heart Rhythm Association Practical Guide on the use of non-vitamin K antagonist oral anticoagulants in patients with atrial fibrillation. Eur Heart J. 2018 Apr 21;39(16):1330-1393. doi:

10.1093/eurheartj/ehy136. PMID: 29562325. 24. Paciaroni M, Agnelli G, Micheli S, Caso V. Efficacy and safety of anticoagulant treatment in acute cardioembolic stroke: a meta-analysis of randomized controlled trials. Stroke. 2007 Feb;38(2):423-30. doi:
10.1161/01.STR.0000254600.92975.1f. Epub 2007 Jan 4. PMID: 17204681.
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w Ictus isquémico

Pacientes anticoagulados “de base”

Evidencia muy limitada sobre
mantenimiento/reinicio
durante la FASE AGUDA?2%24

NIHSS <5 = ictus leve: 24-72h
Déficit neurolaégico
- Leve: 3 dias

- Moderado: 6-8 dias
- Severo: 12-14 dias

Area infartada extensa / riesgo
de transformacion hemorragica
/ HTA no controlada
+ indicacién para ACO

AAS
y switch a
(N)ACO en 1-2 semanas

A Meta-analisis 2007 HBPM / HepNa versus AAS/Placebo

Recurrencia ictus isquémico similar
3vs 4,9 % [OR] 0.68, 95% Cl 0.44-1.06)

Déficit neurolégico / mortalidad similar
74%

Mayor hemorragia intracraneal
2.5vs 0,7% OR 2.89, 95% Cl 1.19-7.01)

22. Groot AE, Vermeij JM, Westendorp WF, Nederkoorn PJ, van de Beek D, Coutinho JM. Continuation or Discontinuation of Anticoagulation in the Early Phase After Acute Ischemic Stroke. Stroke. 2018 Jul;49(7):1762-1765. doi:
10.1161/STROKEAHA.118.021514. Epub 2018 May 29. PMID: 29844030. 23. Steffel J, Verhamme P, Potpara TS, Albaladejo P, Antz M, Desteghe L, Haeusler KG, Oldgren J, Reinecke H, Roldan-Schilling V, Rowell N, Sinnaeve P, Collins R, Camm AJ, Heidbiichel H;
ESC Scientific Document Group. The 2018 European Heart Rhythm Association Practical Guide on the use of non-vitamin K antagonist oral anticoagulants in patients with atrial fibrillation. Eur Heart J. 2018 Apr 21;39(16):1330-1393. doi:
10.1093/eurheartj/ehy136. PMID: 29562325. 24. Paciaroni M, Agnelli G, Micheli S, Caso V. Efficacy and safety of anticoagulant treatment in acute cardioembolic stroke: a meta-analysis of randomized controlled trials. Stroke. 2007 Feb;38(2):423-30. doi:

10.1161/01.STR.0000254600.92975.1f. Epub 2007 Jan 4. PMID: 17204681.
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Tratamiento antitrombdtico precoz en AIT ’H‘ AlT

ABCD?score
é¢Anticoagulacion previa
0 nueva patologia que Edad
la indique? PAs/PAd inicial
Clinica
Duracién de sintomas
<4 ——» AAS DM2

AAS 300 mg -> 100 mg/24h
Clopidogrel 300 mg -> 75 mg/24h
>4 — DAPT 21 dias THALES trial?! (Ticagrelor,
ABCD? score 6-7)

Si No —— » ABCD?score

Iniciar o continuar anticoagulacion

Evaluacién URGENTE para conocer el mecanismo isquémico

« 1

® Pruebas de imagen
® Cardiologia
® Individualizar
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Tratamiento antitrombadtico precoz en AIT

#AIT

Pacientes antiagregados “de base”
con AAS / Clopidogrel

Prasugrel/Ticagrelor: individualizar
en funcidn de la patologia por la cual
se indicé dicho farmaco

Pacientes anticoagulados “de base”
o con indicacidn clara para ello
(FA, TVP, valvulas mecanicas)

Anticoagulacion insuficiente

Anticoagulacion correcta + AIT
+ Aterosclerosis/stent

switch
AAS 300 mg -> 100 mg/24h

Clopidogrel 300 mg -> 75 mg/24h
DAPT x 21 dias

Anticoagulacion

HBPM - NACO

NACO + antiagregacion

XIVWX& Gestiéon Integral de los Medicamentos
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PHARMACIST IMPACT ON ISCHEMIC STROKE CARE IN
THE EMERGENCY DEPARTMENT

Rena A. Gosser, prano, Richard F. Amdt, prarmo, Kate Schaafsma, prarwo, Mea, and
Cathyyen H. Dang, prarin

Department of Pharmacy, Froedtert & the Medical College of Wisconsin, Miwaukee, Wisconsin

Reprint Address: Rena A. Gosser, prano, Department of Pharmacy, University of Wisconsin Hosptal and Clinics, 600 Highland Avenue,

Madison, W1 53792

Table 1. Target Stroke®™ Ten Best Practice Strategies (4).

Strategy Best Practice

tered early to ischemic stroke patients (1.2). A sherter

onset] In a pooled analysis of six large rtPA studies, the

cligible ischemic stroke patients (). PHRAIMGCISES e in

(4). Froedtert & The Medical College of Wisconsin, a

Advance hospital notification by EMS

Rapid triage protocol and stroke team notification

Single call activation system

Stroke tools

Rapid acquisition and interpretation of brain
imaging

Rapid laboratory testing (including point of care
testing if indicated)

FEEREEEEEC

=

Prompt data feedback

EMS = Emergency Medical Services; tPA = tissue plasminogen

two times that of the pharmacist-absent group, however,

There were a few instances in which less than ideal
antihypertensive agents (e.g., metoprolol) were chosen
to lower blood pressure, prolonging the door-to-rtPA
time. This was found most often outside of pharmacist
staffing hours of 10:00 am to 6:30 pm in the pharmacist-
absent group (Table 3). The AHA/ASA Early Manage-
ment of Acute Ischemic Stroke guidelines recommend
use of antihypertensive agents, such as i.v. labetalol, ni-
cardipine, and hydralazine (1). The pharmacist-present
group had more instances of nicardipine drip utilization
after labetalol dose escalation failed to adequately lower

blood pressure in a timely manner (Table 3). Pharmacist

Medication Errors in Acute Cardiovascular and
Stroke Patients
A Scientific Statement From the American Heart Association

spective evaluation based on chart review from 234 ische-
mic and hemorrhagic stroke cases revealed a 19% in-

hospital incidence rate of medication errors.’> Another

Andrew D. Michaels, MD, MAS, FAHA, Chair; Sarah A, Spinler, PharmD, FAHA;
Barbara Leeper, RN, MN, FAHA; E. Magnus Ohman, MD, FAHA; Karen P. Alexander, MD;
L. Kristin Newby, MD, MHS; Hakan Ay, MD; W. Brian Gibler, MD, FAHA; on behalf of the

American Heart Association Acute Cardiac Care Committee of the Council on Clinical Cardiology,
Council on Quality of Care and Outcomes Research; Council on Cardiopulmonary, Critical Care,

technicians, and pharmacists. Failure of communication
and coordination appears to be an important source of
medication error.’+7> In addition, there are various factors

Perioperative, and Resuscitation; Council on Cardiovascular Nursing; and Stroke Council

Table 4. Common Medications Errors In Patients With Ischemic Stroke
Proventable
Medication Typo ot Error Reason for Use Adverse Event Guideline
VA e (orrors ‘Acute stroke Increased.risk of Administor at the dose of 0.9 Ma/kg (maximum 90
n mllnn patient troatment nhemorhagic mg) within 4.5 hours of onset in patients who quality
‘selection, timing) complications for treatment. Rigorous BP control for 24 hours (keep
BP —180/105 mm Hg during and after infusion).
Avoid anticoagulants and antiplatelet agents within
the first 24 hours
Meparin Overuse; misuse (errors  Prevention of early  Increased risk of Not recommended, even for those with AF
in dosing, monitoring, stroke recurrence hemomhagic
prescribing, transcribing) and stroke
progression
wartarin Underuse; misuse (errors Primary and Incressed risk of icoagua adjusted-dose wartarin
in dosing, monitoring, secondary stroke thrombotic_and ﬂ-nﬂ INR zo to 3.0) An m ‘with ischemic stroke
prevention in AF hemorrhagic persistent or paroxysmal AF
complications
Antinypertonsive Misuse (excossive BP High B8P during the Eosaible infarct Lower BP only if ~220/120 mm Hg with a goal 10
‘medications reduction In the setting acute period Progression reduce by ~15% during the first 24 hours of stroke,
of pressure-sensitive except for organ dysfunction that nmul'llu rapid
stroke) reduction and fibrinolytic therap)
‘Combination antiplatelets Overuse (unproven Secondary stroke Increased risk of Not recommended unless there is a Ipoclﬁc
(@spirin-clopidogrel Indication) brevention hemorhagic indication (stent procedure or ACS)
combination) comlications
Corticostaroids. Miguse (unproven Brain edema [ Not recommended
Indication) Infection_and_other
Sleroid-|
‘Mannitol isuse (errors in dosing, Brain edema Acute renal failure, 0.25 10 2 g/kg IV administered over 20 minut
timing, and patient axacerbation of unless there s frank congestive heart fallure or renal
congestive heart
falluce..sloctrolyto
imbalance
IV infusion of hypotonic Misuse (rror in dosing) Hyaration, Brain_edema Not recommanded
‘solutions (NaCI 0.45%, nypoolycemia
olucose 5%)
‘Gadolinium-based MR Overuse (error in patient Contrast MAI Nephrogenic Caretulty weigh the benafits and risks in patients with
contrast agents. selection) systemic fibrosia acute renal failure or chronic kidney disease (GFR
<30mL~mln “1.73m ’)w-:um renal
insufficiency of any severity due to hepatorenal
syndrome or In the peri o Iver transplantation
period. For patients receiving hemodialysis, considor
prompt hemodialysis after mmmtm-llm M the MAI
BP indicates blood prossure; AF, atrial fibrillstion; MR, magnetic resonance; MAI, magnelic resonance imaging; and GFR, glomerular filration rate.
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