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CASO CLÍNICO
• Mujer de 76 años

• DM2/ HAS

• Metformina 850 c/24h / Amlodipino 5mg cada 24h 
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Debilidad de 
hemicuerpo 
izquierdo /Disartria

Sala observación
§ TA: 140/80 mmHg
§ Gluc cap: 110 mg/dl
§ Solicitan TAC cráneo
§ Valoración por neurology
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ATENCIÓN DE LA FASE AGUDA DEL STROKE

Reconocimiento de los 
signos

Apoyo telefónico (911) y/o 
pre - notificación

Evaluación por 
paramédicos

(Familia* traslado por sus 
propios medios)

Pre-notificación y 
traslado hospitalario

Activación del protocolo 
stroke

Llegada y evaluación 
médica en el  
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Imagen cerebrovascular 

inmediata

Diagnóstico

Isquemia vs hemorragia 

Intervención

Farmacológica y no 
farmacológica / Invasiva

Desenlace:

- Egreso temprano 

-Medicina interna

- Cuidados críticos

Evolución a largo plazo 
(90días - 12m)
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Vigilancia postrombólisis inmediata

Unidad Stroke o Unidad de cuidados críticos
§ TA cada 15 minutos en las primeras 2 horas postrombólisis

§ Después cada 30 min por 6 horas

§ Después cada hora hasta cumplir las 24 horas postrombólisis

§ TAC de cráneo urgente si presenta:
§ Cefalea
§ Hipertensión aguda
§ Náusea o vómito
§ Deterioro neurológico (≥4 pts del NIHSS)

§ Retrasar cualquier tipo de medidas invasivas en las primeras 
24 horas postrombólisis (Colocación de SNG, sonda urinaria, 
etc)

§ TAC de cráneo a las 24 horas postrombólisis



§ Enfermería
§ Esp en cuidados crítico o 

Enfermedad Vascular Cerebral 

§ Departamento de Nutrición

§ Inhaloterapia

Cuidados hospitalarios



Medidas 
iniciales

Deglución

Movilización

Posición cefálica

Oxígeno

Cuidados hospitalarios



Medidas 
iniciales

Deglución

Movilización 

Posición cefálica

Oxígeno

Realizar test de deglución al ingreso

Burke Dysphagia screening test
GUSS, timed test, etc

Vía oral

Guidelines for Management of Acute Ischemic Stroke, 2019 

Cuidados hospitalarios



Rehabilitación y 
movilización temprana 

(>24h)

Favorece pronóstico a los 90 días

Langhorne P, et al. Cochrane Database Syst Rev 2018
Guidelines for Management of Acute Ischemic Stroke, 2019 

Medidas 
iniciales
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Movilización 
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Oxígeno

Cuidados hospitalarios



Incremento de la PIC

Riesgo de aspiración

Enfermedad 
Cardiorespiratorias

Posición a 30°

Posición a 0° a nivel de la cama

NO

Guidelines for Management of Acute Ischemic Stroke, 2019 
Anderson CS, et al. N Engl J Med 2017,   jner-Alexander AW et al. Neurology 2005 

Medidas 
iniciales

Deglución

Movilización 

Posición cefálica

Oxígeno

SI

Cuidados hospitalarios



O2 >94%
O2 <94%             O2 Suplementario

Conciencia o disfunción bulbar
=

Asistencia ventilatoria

Guidelines for Management of Acute Ischemic Stroke, 2019 
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Cuidados hospitalarios



§ Atención del daño endotelial

§ UTI

§ Neurología

Cuidados farmacológicos
Cerebro protección más 
rehabilitación temprana



Medidas 
iniciales

Glicemia

Presión arterial

Temperatura

Líquidos

Cuidados farmacológicos
§ Atención del daño endotelial

§ Proceso inflamatorio

§ Adaptación, regeneración y 
plasticidad



Cuidados farmacológicos

Medidas 
iniciales

Glicemia

Presión arterial

Temperatura

Líquidos



Mantener cifras 140 – 180 mg/dl

Iniciar tratamiento >180 mg/dl

Insulina

European Stroke Initiative Executive Committee, et al. Cerebrovasc Dis 2003
Guidelines for Management of Acute Ischemic Stroke, 2019 
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iniciales

Glicemia

Presión arterial

Temperatura

Líquidos

Cuidados farmacológicos

Continuar con reparación del daño
Adaptación, regeneración y plasticidad



Terapia de 
reperfusión

No candidatos a 
terapia de 

reperfusión

Pre 
Trombólisis

/ TEV

Post 
Trombólisis / 

TEV

<185/110

<180/105

Labetalol
Nicardipina
Clevidina

<220/120

EAC, ICC, Disección Ao, encefalop 
HT, preec/eclampsia

ENOS Trial Investigators, et al. Lancet 2015
Lee M, et al. Stroke 2015

Guidelines for Management of Acute Ischemic Stroke, 2019 

Cuidados farmacológicos

Medidas 
iniciales

Glicemia

Presión arterial

Temperatura

Líquidos



Hipertermia (>38°)

Normotermia

Hipotermia

Identificar y tratar las 
fuentes de fiebre

Paracetamol 1g c/6h

IDEAL

Sin beneficio
No recomendado

Prasad K, Krishnan PR. Acta Neurol Scand 2010
Guidelines for Management of Acute Ischemic Stroke, 2019 

Cuidados farmacológicos

Medidas 
iniciales

Glicemia

Presión arterial

Temperatura

Líquidos



• Solución salina isotónica (Recomendado)
Individualizar: Edo CV, electrolitos, otros

Cerebrolysin 50 ml. c/24 hrs. en solución salina 
pasar en 25 - 3 minutos.

• Fluidos hipotónicos: Exacerban edema cerebral 

Burns JD Emerg Med Clin North Am 2012; 30:713.
Guidelines for Management of Acute Ischemic Stroke, 2019 

Cuidados farmacológicos

Medidas 
iniciales

Glicemia

Presión arterial

Temperatura

Líquidos



AG
UD
O

Antitrombóticos

Estatinas

Neuro reparación

Rehabilitación

Manejo farmacológico

Sandercock PA, et al. Cochrane Database Syst Rev 2014
Guidelines for Management of Acute Ischemic Stroke, 2019 

Cappellari M, et al. Neurology 2013
Flint AC, et al. Neurology 2012

Terapia de 
reperfusión

Manejo 
conservador

Aspirina 160 – 300mg                 Iniciar >24h
Reducción recurrencia y del riesgo relativo de mortalidad

Iniciarse o continuarse 
tan pronto se inicie la 

VO

§ Recomendado = aterosclerosis
§ Justificado = Perfil lípidos(LDL)

§ PCSK9 Inhibidor  IIb (Reducción 
muerte CV, Enfermedad Vascular 
Cerebral /IM)



Rehabilitación temprana y 
Neuro reparación

§ Medicina Interna
§ Medicina física y rehabilitación 
§ Neurología



§ Rehabilitación temprana = Mejor funcionalidad / Uso de menos días de Rehabilitación. 
§ Rehabilitación “inpatient”= Menos días de hospitalización

Post-Stroke Rehabilitation

Outcomes Project (PSROP) (n=969)

§ NIHSS = FIM  Scores
§ Rehabilitación en hospitalización = Disminuye discapacidad

Impairment and Disability: Their Relation During

Stroke Rehabilitation (n= 402)

§ Días EIH: 45 A 28
§Menor deterioro cognitivo proporcional a la mejor evolución funcional
§ Territorio posterior (Tallo, cerebelo): Mejor pronostico funcional

The Factors Influencing Outcome of Stroke Patients
Admitted to Inpatient Rehabilitaton Center (n=5212)

Arch Phys Med Rehabil Vol 86, Suppl 2, December 2005

Korean Med Sci 2015; 30: 644-650 

Evidencia-Rehabilitación-stroke
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Ischemic stroke is the second most common cause of death 
worldwide and the third leading cause of the loss of disabil-

ity-adjusted life years1,2; however, treatment remains insuf-
ficient and is only successful during the first hours after the 
attack if reperfusion of the ischemic territory can be achieved. 
Thrombolysis resulting from the intravenous administration 
of recombinant tissue-type plasminogen activator within 4.5 
hours significantly reduces the incidence of death or depen-
dency at 3 to 6 months, but the benefit of its administration 
ceases between 4.5 and 6 hours after the ictus.3 Attempts 
to recanalize occluded vessels after this time window by 

intra-arterial recombinant tissue-type plasminogen activator 
or mechanical thrombectomy enhance reperfusion4 and have 
recently been shown to improve clinical outcome in carefully 
selected patients.5–7 However, the number of patients who may 
benefit from these reperfusion therapies is small and probably 
totals <20% of all stroke victims, even for those treated at spe-
cialized centers.8,9

Therefore, many therapeutic strategies have been devel-
oped targeting the pathophysiological cascade that starts with 
ischemia and ultimately leads to irreversible tissue damage. 
Despite beneficial results obtained in the development of 

Background and Purpose—The aim of this trial was to investigate whether stroke patients who receive Cerebrolysin show 
improved motor function in the upper extremities at day 90 compared with patients who receive a placebo.

Methods—This study was a prospective, randomized, double-blind, placebo-controlled, multicenter, parallel-group study. 
Patients were treated with Cerebrolysin (30 mL/d) or a placebo (saline) once daily for 21 days, beginning at 24 to 72 
hours after stroke onset. The patients also participated in a standardized rehabilitation program for 21 days that was 
initiated within 72 hours after stroke onset. The primary end point was the Action Research Arm Test score on day 90.

Results—The nonparametric effect size on the Action Research Arm Test score on day 90 indicated a large superiority 
of Cerebrolysin compared with the placebo (Mann–Whitney estimator, 0.71; 95% confidence interval, 0.63–0.79; 
P<0.0001). The multivariate effect size on global status, as assessed using 12 different outcome scales, indicated a small-
to-medium superiority of Cerebrolysin (Mann–Whitney estimator, 0.62; 95% confidence interval, 0.58–0.65; P<0.0001). 
The rate of premature discontinuation was <5% (3.8%). Cerebrolysin was safe and well tolerated.

Conclusions—Cerebrolysin had a beneficial effect on function and global outcome in early rehabilitation patients after 
stroke. Its safety was comparable with that of the placebo, suggesting a favorable benefit/risk ratio. Because this study 
was exploratory and had a relatively small sample size, the results should be confirmed in a large-scale, randomized 
clinical trial.

Clinical Trial Registration—URL: http://www.clinicaltrialsregister.eu. Unique identifier: 2007-000870-21.   
(Stroke. 2016;47:151-159. DOI: 10.1161/STROKEAHA.115.009416.)

Key Words: Cerebrolysin ◼ randomized, double-blind, placebo-controlled trial ◼ recovery of function  
◼ rehabilitation ◼ stroke
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constant increase in the effect size, which peaked on day 90 
(data not shown).

Sensitivity analyses for ARAT values of >0 at baseline 
and values of 3 to 54 at baseline were performed as well as 
stratified analyses for age, sex, and baseline ARAT score. The 
results of these sensitivity analyses were consistent with those 
of primary analysis and all stratified analyses supported the 
result of the unadjusted analyses (Figures II–VI in the online-
only Data Supplement).

Secondary Efficacy Criteria and Global Outcome
Similar to the results of univariate analyses of ARAT scores 
(Figure 1B), substantial differences were found between the 
Cerebrolysin and placebo groups.

A favorable mRS score of 0 to 1 was found in 42.3% of 
the patients in the Cerebrolysin group compared with 14.9% 
of those in the placebo group, and similar results were found 
for mRS scores of 0 to 2 (the full distribution of mRS scores 
is provided in Figure 2).

A medium superiority (MW≥0.64) of Cerebrolysin 
was observed for 6 of the 12 efficacy criteria, includ-
ing the ARAT, NIHSS, Barthel Index, mRS, short form 
36 items physical component summary, and depression 
(Geriatric Depression Scale) scores (Figure 3). Small 
superiority of Cerebrolysin was demonstrated using the 
gait velocity test, 9-Hole Peg test, Goodglass and Kaplan 
Communication Scale, and the short form 36 items men-
tal component summary (MW≥0.56). The proportions of 
patients, who exhibited neglect at baseline, were low in 
both groups (Cerebrolysin, n=9; placebo, n=10); an effect 
of Cerebrolysin on neglect was not observed (the line can-
cellation test and gap detection test).

The combined results (the global outcome using the Wei–
Lachin procedure) revealed a small superiority of Cerebrolysin 
compared with the placebo, with an MW effect size of 0.62 
(95% confidence interval, 0.58–0.65). The OC analysis results 
supported the LOCF results, with an MW=0.61 (95% confi-
dence interval, 0.58–0.65; data not shown).

Safety and Tolerability
A total of 93.8% of the treated patients received 21 infusions 
(Cerebrolysin, 96.2%; placebo, 91.3%). Of the patients treated 
with Cerebrolysin, 69.2% reported at least 1 AE compared with 
71.2% of the patients in the placebo group. Most of the AEs 
were rated as mild in severity (Cerebrolysin, 76.1%; placebo, 
69.8%). An overview of the most frequent treatment-emergent 
adverse events reported in at least 5% of the patients in any 
group is shown in Table 3. Three patients in the Cerebrolysin 
group (2.9%) and 7 in the placebo group (6.7%) had serious 
adverse events (SAEs), none of which appeared related to the 
study medications (Table 4). The SAEs in the Cerebrolysin 
group were described as severe peripheral ischemia, moderate 
renal colic, and acute myocardial infarction, and all these SAEs 
resolved during the study period. Four patients (3.8%) in the 
placebo group died because of sepsis with acute renal failure 
and coma, sepsis with multiorgan failure, intestinal ischemia, 
and subdural plus intracerebral hematoma. No patient died in 

Table 2. Baseline Values of Efficacy Criteria (mITT)

Efficacy Criterion Cerebrolysin, n=104 Placebo, n=101

ARAT (paretic side)

  Mean±SD 10.1±15.9 10.7±16.5

  Median (IQR) 0.0 (21.5) 2.0 (18.0)

NIHSS

  Mean±SD 9.1±3.2 9.2±3.2

  Median (IQR) 8.0 (4.0) 8.0 (5.0)

Barthel Index

  Mean±SD 35.5±24.9 35.4±24.6

  Median (IQR) 30.0 (40.0) 30.0 (40.0)

Modified Rankin Scale score

  Mean±SD 3.9±0.8 3.9±0.8

  Median (IQR) 4.0 (0.0) 4.0 (1.0)

ARAT indicates Action Research Arm Test; IQR, interquartile range; mITT, 
modified intention-to-treat; and NIHSS, National Institutes of Health Stroke 
Scale.

Table 1. Demographic Baseline Characteristics (Safety Analysis Set)

Parameter Total, n=208 Cerebrolysin, n=104 Placebo, n=104

Male sex, n (%) 133 (63.9) 70 (67.3) 63 (60.6)

Right-handed, n (%) 199 (95.7) 99 (95.2) 100 (96.2)

Mean age, y (SD) 64.0 (10.2) 64.9 (9.8) 63.0 (10.6)

Mean BMI, kg/m2 (SD) 27.4 (4.2) 27.2 (4.1) 27.6 (4.3)

Mean time until treatment initiation, h (SD)* 53.2 (12.3) 51.9 (12.7) 54.6 (11.7)

Thrombolytic treatment, n (%) 4 (1.9) 2 (1.9) 2 (1.9)

Prevalence of risk factors, n (%)

  Hypertension 173 (83.2) 86 (82.7) 87 (83.7)

  Hyperlipidemia 105 (50.5) 55 (52.9) 50 (48.1)

  Diabetes mellitus 39 (18.8) 19 (18.3) 20 (19.2)

  Arrhythmia 54 (26.0) 26 (25.0) 28 (26.9)

  Coronary artery disease 83 (39.9) 38 (36.5) 45 (43.3)

  Past/current smoker 67 (32.2) 33 (31.8) 34 (32.7)

BMI indicates body mass index.
*Calculated from stroke onset.
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the Cerebrolysin group. The low rate of SAEs can possibly be 
explained by the long duration of hospitalization (22–23 days 
for each patient according to the protocol). In addition, previous 
clinical studies have shown that early rehabilitation can prevent 

acute stroke complications, such as deep venous thrombosis, 
bronchopneumonia, pressure ulcers, and depression, which are 
the main sources of SAEs during the acute phase of stroke.50–56

The vital signs were similar between the treatment groups, 
and these factors did not show clinically relevant changes dur-
ing the course of the study. The laboratory values classified 
by the investigators as clinically relevant did not exhibit any 
significant differences between the treatment groups, and no 
trends toward specific pathological laboratory findings were 
detected. Overall, the safety outcome reflected the expected 
safety and tolerability of patients after acute ischemic stroke.

Discussion
The results of this randomized, placebo-controlled, multi-
center trial of stroke patients during early rehabilitation dem-
onstrate beneficial effects of Cerebrolysin compared with a 
placebo on the primary efficacy criterion, the ARAT score, 
and on global outcome after 90 days. The ARAT score and 
global outcome were significantly different as determined by 
the preplanned first-line analysis and preplanned primary sub-
group analysis of patients with ARAT baseline scores of >0. 
These findings were consistently observed in LOCF and OC 

Figure 1. A, Time course of the Action Research Arm Test (ARAT) with Cerebrolysin (30 mL/d) and the placebo, shown as boxplot dia-
grams (P10 and P90) for days 7 (V3), 14 (V4), and 21 (V5) post baseline and days 42 (V6) and 90 (V7) post stroke. The modified intention-
to-treat (mITT) population was analyzed using the last observation carried forward (LOCF) approach for handling missing data. The 
mITT-LOCF population on day 90 included a total of 205 patients (Cerebrolysin, n=104; placebo, n=101). B, Effect sizes (Mann–Whitney) of 
the ARAT score changes from baseline in the mITT-LOCF population. Analyses were conducted using the Wilcoxon–Mann–Whitney test.

Figure 2. Distribution of modified Rankin Scale scores. Cumula-
tive percentage (Cerebrolysin vs placebo): 8.65 vs 2.97 (0), 42.31 
vs 14.85 (1), 65.38 vs 33.66 (2), 88.46 vs 75.25 (3), 98.08 vs 96.04 
(4), and 100.0 vs 100.0 (5). Definitions of scores: 0=no symptoms 
at all; 1=no significant disability despite symptoms: able to carry 
out all usual duties and activities; 2=slight disability: unable to 
carry out all previous activities but able to look after own affairs 
without assistance; 3=moderate disability: requiring some help, 
but able to walk without assistance; 4=moderately severe dis-
ability: unable to walk without assistance and unable to attend to 
own bodily needs without assistance; 5=severe disability: bedrid-
den, incontinent, and requiring constant nursing care and atten-
tion; and 6=dead.
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Pronóstico
• Departamento de Medicina Interna
• Neurología



PRONÓSTICO FUNCIONAL



NEURO 
REPARACIÓN



• La unidad Stroke es prioritaria para favorecer el desenlace del Enfermedad Vascular Cerebral.

• Las medidas no farmacológicas en el infarto cerebral tienen un impacto como temprano en disminuir
las complicaciones.

• Las medidas de neuro reparación son cruciales desde el reconocimiento del SINA e indistintas entre
la hemorragia y la isquémica en SNC.

• La predicción temprana del pronóstico facilita la toma de decisiones.

• La prevención secundaria empírica debe iniciarse tan pronto como lo permita la condición clínica del
paciente, debido a la recurrencia; sin embargo, establecer la prevención secundaria de forma
individualizada después de un abordaje completo de las causas de infarto cerebral, reduce de manera
significativa la tasa de recurrencia.

Conclusiones



Gracias

Tiempo es cerebro


