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Abstract

Int roduct ion: To determinate the et iology and risk factors for a fi rst  episode of cerebral 
ischemia in young adults at  three hospitals of Lima and Callao-Peru.
Met hods: Mult icent ric study carried out  at  three nat ional hospitals in Lima. The sample 
included 30 pat ients with a fi rst  episode of st roke and 60 cont rols matched by age and 
sex 2:1 with the pat ients. Serum biochemist ry studies, EKGs and echocardiograms were 
done. Et iologies were classifi ed based on the classifi cat ion of Balt imore-Washington 
Cooperat ive Young St roke Study.
Result s: The most  frequent  et iologies were cardiac embolism and atherosclerot ic valvular 
heart  disease, which were 30% of the cases (9 pat ients) each one. Hypert riglyceridemia 
(p=0.014), valvular heart  disease (p=0.001) and hormonal cont racept ion/ replacement  
therapy (p=0.002) were independent  risk factors for a fi rst  episode of cerebral ischemia 
in peruvian young adults. Motor defi ciency was the most  frequent  presentat ion (50.0%). 
Int racraneal hypertension and urinary t ract  infect ion were the most  frequent  complicat ions 
during acute ischemia and mortalit y was raised up to 10%.
Conclusions: The hypert riglyceridemia, valvular heart  disease and the use of oral 
cont racept ives are independent  risk factors for a fi rst  episode of ischemia in young adults 
from three hospitals of Lima and Callao. The most  frequent  et iologies were cardiac 
embolism and atheroesclerot ic valvular heart  disease.
© 2009 Sociedad Española de Neurología. Published by Elsevier España, S.L. All rights 
reserved.
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Introduction

Cerebrovascular disease (CVD) is defi ned as the presence of 
clinical signs of brain funct ion alterat ions that  develop quickly, 
last  longer than 24 hours, or lead to death without  any other 
evident  causes than vascular origin.1 In recent  years, it  has 
become one of the major causes of morbidity and mortality in 
developed and developing countries.1-3 It  is considered to 
affect  most ly people over the age of 75.2 However, 5%-15% of 
pat ients are under 50,1,3-6 with ischemic cerebrovascular 
disease being predominant in this age group.1,7-9

Cerebral ischemia in young adults can reduce life expectancy 
and quality, causing disability in a great port ion of pat ients 
who survive, as well as social, economic and emot ional 
repercussions in the vict ims, their families and the 
community.2,5 Studies have shown a range of aet iologies9 with 
great variat ions among countries, most ly in relat ion to the 
populat ion studied.1,4,7,10-14 Furthermore, diverse criteria are 
used for its classifi cat ion, with the most important ones being 
Trial of  ORG 10172 in Acute St roke Treatment  (TOAST) and the 
Balt imore Washington Cooperat ive Young St roke Study.11,15-17

Risk factors for CVD are dyslipidemia, obesity, hypertension, 
diabetes mellitus, cardiovascular disease, migraine, hormonal 
contracept ion, drug addict ion, alcoholism, acute alcohol 
intake, smoking and illicit  drug use (cocaine and marij uana), 
with ample variat ions according to the geographic locat ion 
and the diagnost ic criteria used.1,18-25

In Peru and in all of South America, there are few 
invest igat ions published about  CVD in young adults. That  is 
why the obj ect ive of this study was to determine the 

aet iology and risk factors for fi rst  episodes of cerebral 
ischemia in young adults in 3 hospitals in Lima and Callao 
(Peru).

Materials and method

Design, population and sample

The study of cases and cont rols was carried out  between 
July 2004 and December 2005. The sample consisted of 30 
pat ients diagnosed with a fi rst  episode of ischemic CVD 
(group of cases), all taken from the Hospital Nacional Dos 
de Mayo (Lima, Peru), Hospital Nacional Daniel Alcides 
Carrión (Callao, Peru) and Hospital EsSalud Alberto Sabogal 
Sologuren (Callao, Peru); at  the same t ime, we recruited 60 
healthy subj ects (cont rol group) paired according to age 
and gender (2 cont rols for every pat ient ) with the group of 
cases. The select ion criteria were the following:

Case group 

Inclusion criteria: 

1. Pat ients between the ages of 18 and 50, of any gender.
2. A case of fi rst  episode of cerebral ischemia.

The exclusion criteria were: 1) haemorrhagic CVD; 2) 
t ransient  cerebral ischemia; and 3) not  agreeing to 
part icipate in the study voluntarily.

PALABRAS CLAVE

Isquemia cerebral;

Adultos j óvenes;

Factores de riesgo;

Perú

Etiología y factores de riesgo para un primer episodio de isquemia cerebral 

en adultos jóvenes

Resumen

Int roducción: Determinar la et iología y factores de riesgo para un primer episodio de is-
quemia cerebral en adultos j óvenes de t res hospitales de Lima y Callao-Perú.
Mét odos: Estudio de casos y cont roles, mult icént rico realizado en el Hospital Nacional 
Dos de Mayo, Hospital Nacional Daniel Alcides Carrión y Hospital EsSalud Alberto Sabogal 
Sologuren. La muest ra estuvo const ituida por 30 pacientes con un primer episodio de 
enfermedad cerebrovascular y 60 cont roles pareados por edad y sexo 2:1 con los pacien-
tes. A todos se les realizó estudios de bioquímica sérica y evaluación cardiovascular 
(elect rocardiograma y ecocardiografía). Las et iologías fueron clasifi cadas de acuerdo a la 
clasifi cación de Balt imore-Washingt on Cooperat ive Young St roke St udy.
Result ados: Las et iologías más frecuentes fueron el cardioembolismo y la vasculopat ía 
aterosclerót ica con un 30% de casos (9 pacientes) cada uno. Los factores de riesgo inde-
pendientes para un primer episodio de isquemia cerebral fueron la hipert rigliceridemia 
(p = 0,014), la enfermedad valvular cardiaca (p = 0,001) y la ant iconcepción/ reemplazo 
hormonal (p = 0,002). El défi cit  motor fue la forma de presentación más frecuente 
(50,0%); la hipertensión endocraneana y la infección del t racto urinario fueron las prin-
cipales complicaciones durante el episodio agudo y la mortalidad fue del 10%.
Conclusiones: La hipert rigliceridemia, enfermedad valvular cardiaca y el uso de ant icon-
cept ivos/ reemplazo hormonal const ituyen factores de riesgo independientes para un pri-
mer episodio de isquemia en adultos j óvenes de t res hospitales de Lima y Callao, siendo 
las et iologías más frecuentes el cardioembolismo y la vasculopat ía aterosclerót ica.
© 2009 Sociedad Española de Neurología. Publicado por Elsevier España, S.L. Todos los 
derechos reservados.
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Control group

Inclusion criteria: 

1.  Clinically healthy individuals, picked from the community, 
between the ages of 18 and 50, paired according to age 
and gender with the group of cases.

Exclusion criteria were: 1) individuals who did not  
voluntarily agree to be part  of the study; and 2) individuals 
with a family or personal history of CVD. 

Technique and method

Pat ients with a fi rst  episode of cerebral ischemia were 
examined by a neurologist  and a resident  physician who 
assessed the possible risk factors such as LDL dyslipidemia, 
HDL dyslipidemia, hypert riglyceridaemia, diabetes mellitus, 
arterial hypertension, cardiovascular disease, smoking, 
alcoholism, consumpt ion of il l icit  drugs (cocaine and 
marij uana) and obesity. The group of pat ients (and the 
cont rol group) underwent  complementary tests such as 
lipid profi le, blood biochemist ry (glucose, urea, and 
creat inine), elect rocardiogram, echocardiography, cerebral 
computerized tomography and/ or MRI, coagulat ion profi le, 
fi brinogen, D-dimer, lupus ant icoagulant , and proteins C 
and S, to determine the aet iology of cerebral ischemia. 
Aet iology was classifi ed following the criteria of the 
Balt imore Washingt on Cooperat ive Young St roke St udy,25 

adapted and validated for young adults (Table 2). The 
medical evaluat ion was carried out  by a mult idisciplinary 
unit  consist ing of specialists in Neurology, Internal Medicine, 
Cardiology, Endocrinology and Haematology. The informat ion 
obtained was collected in a data collect ion inst rument .

Regarding ethical aspects, informed consent  was obtained 
from all pat ients and/ or legal tutors, respect ing their rights 
and guaranteeing the confi dent ialit y of the informat ion 
obtained, in accordance with the Helsinki Declarat ion.

Data processing and analysis 

We used the stat ist ical program SPSS 17.0 (evaluat ion 
version) for the stat ist ical analysis.

We used hierarchical analysis in the select ion of variables 
for mult ivariate analysis, which is based on a theoret ical 
model that  describes the hierarchical or parallel relat ion 
between two groups of risk factors relat ing to disease or 
health problems. These factors may not  be the direct  cause 
of the problem, so they are classifi ed as distal determinants, 
and direct  const raints as proximal determinants. Unlike 
other models, hierarchical analysis at tempts to adapt  the 
set  of determinants considered distal by the proximal, 
mainly those related to lifestyles. This model also assumes 
that  there are dif ferences between factors, so it  weighs the 
direct  or indirect  effect  of each one on the problem being 
studied. The variables were grouped into blocks following a 
hierarchical model: 

1. Block 1: Biological condit ions
2. Block 2: Lifestyles
3. Block 3: Pathological condit ions 

Init ially, both univariate and bivariate stat ist ic analyses 
were carried out , and the variables deemed signifi cant  in 
the bivariate analysis were then entered into the mult ivariate 
analysis. A condit ional logist ic regression model was used to 
est imate the odds rat io (OR) and confi dence intervals (CI) 
for this analysis. The variables from the fi rst  block that  
presented a posit ive associat ion and stat ist ical signifi cance 
with ischemic CVD in the fi rst  stage cont inued to be part  of 
the model in the later stages, except  for the non-associated 
variables in the fi rst  3 blocks. The fi nal model was composed 
of variables selected from each stage of analysis, with their 
respect ive levels of stat ist ical signifi cance observed init ially. 
The calculat ions were carried out  with a confi dence level of 
95%.

Operational defi nitions 

These are shown in Annex 1.

Results

A total of 30 pat ients with a fi rst  episode of ischemic CVD 
and 60 cont rol pat ients were evaluated. The mean age for 
both groups was 36.80±8.45 years and the dist ribut ion per 
gender showed that  53.3% were females and 46.7% were 
males. The mean age of males was 38.9±5.7 years, while 
the mean age of females was 35.0±10.1 (P=.218). Out  of the 
total number of pat ients, 63.3% were recruited at  the 
Hospital Nacional Dos de Mayo (Lima), 26.7% at  the Hospital 
Daniel Alcides Carrión (Callao) and 10% at  the Hospital 
Alberto Sabogal Sologuren (Callao).

The most  frequent  aet iologies using the Balt imore-

Washingt on Cooperat ive Young St roke St udy classifi cat ion 
were cardioembolism and atherosclerot ic vascular disease, 
with 30% each (Table 3), whereas there were no cases of 
migrainous infarct ion.

When evaluat ing the possible risk factors for a fi rst  episode 
of cerebral ischemia, in comparison with cont rol pat ients, it  
was found that  the most  common were valvular heart  
disease, obesity, smoking (Table 4) and HDL dyslipidemia.  

The mult ivariate analysis to determine independent  risk 
factors that  intervene in the fi rst  episode of CVD in young 
adults showed a stat ist ically signifi cant  associat ion with 
hypert riglyceridaemia, valvular heart  disease and hormonal 
cont racept ion/ replacement  (Table 5).

Clinical characteristics of patients

Motor defi cit  (50%) and headaches (27%) were the most common 
form of presentat ion. Up to 40% of pat ients presented other 
complicat ions during their stay at the hospital, with intracranial 
hypertension (25%) and acute pyelonephrit is (16.8%) being 
the most frequent. Other complicat ions included upper 
gastrointest inal bleeding, hypokalaemia, aspirat ion pneumonia, 
heart  failure, hypoglycaemia, sepsis and hyperthermia (8.3% 
each). The mean length of stay at the hospital was 8.0±2.9 
days and the mortality rate was 10% (3 cases). Two thirds died 
due to intracranial hypertension and the other third due to 
urinary sepsis. During the monitoring period, one pat ient  
presented a second episode of cerebral ischemia.
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Discussion

Cerebral ischemia is an important  cause of mortalit y and 
disabilit y in South America due to recent  lifestyle changes 
and increased life expectancy of the populat ion. Some 
studies show that  it s onset  in young adults is increasing and 

that  an age lower than 45 is a predictor of ischemic episodes 
with unusual causes, although with bet ter prognosis. 30

There have been some state-wide studies carried out  in 
cit ies of Bolivia, Colombia, Chile, Ecuador and Peru that  
show an incidence rate of 0.35 to 1.83 annual cases per 
1,000 inhabitants.3,31 However, these studies have not  

Table 1 Aet iology of Ischemic cerebrovascular disease based on the Balt imore Washingt on Cooperat ive Young St roke St udy 

criteria

Aet iology Criteria

Atherosclerot ic vasculopathy Ipsilateral int racranial or ext racranial disease showing on an angiogram or a 

non-invasive test :

 Signifi cant  haemodynamic obst ruct ion 

 Obst ruct ion > 60%

 Int raluminal clot  plate

 Any detectable atherosclerot ic disease 

Non-atherosclerot ic vasculopathy Evidence of fi bromuscular dysplasia, vasculit is, vascular dissect ion or other specifi c 

vasculopathy

Cardiac or t ranscardiac embolism Demonst rat ion of:

 At rial fi bril lat ion, at rial fl ut ter

  Myocardial infarct ion, either recent  (≤ 6 weeks before the cerebrovascular 

ischemic event ) or remote (> 6 weeks), without  any other abnormalit ies 

 Akinet ic or hypokinet ic segment  

 Cardiac thrombi 

 Valvular vegetat ion or endocardit is 

 Prosthet ic heart  valve 

 Dilated cardiomyopathy 

  Right -left  shunt  and/ or accompanied by systemic or venous embolism (paradoxical 

embolism)

 Mit ral valve prolapse without  detectable clot  

 Mit ral calcifi cat ion

 Aort ic stenosis by calcifi cat ion

 Other possible sources of embolism

Haematological/ others Coagulat ion inhibitor defi ciency, postpartum, autoimmune diseases (including 

ant iphospholipid syndrome)

Lacunar infarct ion One of the following:

  Infarct ion <15 mm in the territory of deep perforators compat ible with 

sensorimotor, pure motor or pure sensory defi cits, ataxic hemiparesis or dysarthria 

  Normal brain imaging study or non-specifi c lesion size, pure motor or pure sensory 

defi cit ,  ataxic hemiparesis or dysarthria (excluding sensorimotor defi cit )

Migrainous infarct ion At  least  1 at tack of migraine with persistent  neurological defi cit  for more than 

24 hours and/ or evidence of cerebral ischemia through magnet ic resonance or 

computed tomography; as well as:

 Previous history of common, classic or complicated migraine

 Typical migraine headache

 Absence of other risk factors for cerebral ischemia 

Related to the use of oral 

  cont racept ives or exogenous 

oest rogen

Use, in the 3 months prior to study, of:

 Oral cont racept ives 

 Hormone replacement  therapy 

Related to il l icit  drugs Report  of il l icit  drug use within 48 hours prior to ischemic cerebral event  and/ or 

posit ive toxicology screening 

Indeterminate When none of the ment ioned diagnost ic criteria are met
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Table 2 Aet iologies of a fi rst  episode of cerebral ischemia in young adults from 3 hospitals in the city of Lima, based on the 

Balt imore-Washingt on Cooperat ive Young St roke St udy classifi cat ion

Aet iology Frequency Percentage

Atherosclerot ic vasculopathy 09 30.0%

Cardiac/ t ranscardiac embolism 09 30.0%

Indeterminate 05 16.7%

Haematological or others 02  6.6%

Related to hormonal cont racept ion/ replacement 02  6.6%

Non-atherosclerot ic vasculopathy 01  3.3%

Lacunar st roke 01  3.3%

Related to il l icit  drug consumpt ion 01  3.3%

Table 3 Possible risk factors for a fi rst  episode of cerebral ischemia in young adults from 3 hospitals in Lima and Callao and 

clinically healthy cont rols

Factor evaluated Frequency of ischemic 

cerebrovascular disease group

Percentage Frequency 

of cont rol group

Percentage

Valvular heart  disease 09 36.6% 01 1.6%

HDL dyslipidemia 09 30.0% 14 23.3%

Obesity 08 26.6% 00 0%

Smoking 08 26.6% 01 1.6%

Chronic alcoholism 07 23.3% 00 0%

Consumpt ion of cocaine 06 20.0% 00 0%

Hormonal cont racept ion/ replacement 06 20.0% 02 3.3%

Hypert riglyceridaemia 05 16.6% 02 3.3%

Arterial hypertension 05 16.6% 02 3.3%

Consumpt ion of marij uana 05 16.6% 00 0%

LDL dyslipidemia 04 13.3% 02 3.3%

Migraine 04 13.3% 02 3.3%

Diabetes mellitus 03 10.0% 00 0%

Acute alcohol intake 02  6.6% 00 0%

Tuberculous meningoencephalit is 02  6.6% 00 0%

Table 4 Mult ivariate analysis with condit ional logist ic regression of possible risk factors for a fi rst  episode of cerebral ischemia 

in young adults from 3 hospitals in Lima and Callao

Variables Block 1: biological 

factors

Block 2: lifestyles Block 3: pathological 

condit ions

P Value Adj usted OR (95% CI) a Adj usted OR (95% CI) b Adj usted OR (95% CI) c

Obesity NS NS — —

Hormonal cont racept ion/ replacement 0.002 — 28.38 (3.49-231.03) —

Hypert riglyceridaemia 0.014 — 33.15 (2.04-538.78) —

Smoking NS — NS —

Consumpt ion of il l icit  drugs NS — NS —

Valvular heart  disease 0.001 — — 61.13 (5.26-710.37)

a Adj usted odds rat io (OR) for the variables: hormonal cont racept ion/ replacement , hypert riglyceridaemia, smoking, consumpt ion of  

il l icit  drugs and valvular heart  disease.
b Adj usted OR for the variables: obesity and valvular heart  disease.
c Adj usted OR for the variables: obesity, hormonal cont racept ion/ replacement , hypert riglyceridaemia, smoking and consumpt ion of 

il l icit  drug.

CI: confi dence interval; NS: not  signifi cant .
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provided new informat ion about  incidence, aet iology and 
risk factors in young adults. Studies carried out  in hospitals 
are rare or are performed on a general level without  
ment ioning young adults.11,32

The present  study shows that  hypert riglyceridaemia, 
valvular heart  disease and hormonal cont racept ion/
replacement  were risk factors for a fi rst  episode of cerebral 
ischemia in young adults from 3 hospitals in Lima and Callao, 
while cardioembolism and atherosclerot ic vascular disease 
were the most  frequent  aet iologies.

There is a certain amount  of cont roversy about  the role 
of dyslipidemia as a risk factor for cerebral ischemia.22,33-37 
Our study shows that  hypert riglyceridaemia alone is a risk 
factor, in accordance with the fi ndings of Lindenst rom et  
al,33 who concluded that  a high level of t riglycerides in 
plasma was associated with a risk of ischemic CVD. Olmos18 
and Night ingale38 reported that  valvular heart  disease was a 
risk factor for cerebral ischemic vascular disorders, in which 
cardiac embolism was the mechanism; however, their study 
groups consisted of only females. In our fi ndings, valvular 
heart  disease proved to be a risk factor, which allows us to 
highlight  the importance of studying cardiovascular diseases 
in this group of pat ients even when they do not  present  
clinical manifestat ions. The fi ndings reported about  the 
role of hormonal cont racept ives (most ly oral cont racept ives) 
and hormone replacement  therapy as risk factors for venous 
thromboembolism have also been confi rmed.39-42

Our results in young adults in the 3 hospitals studied are 
similar to those described by Vera11 in the Hospital EsSalud 
Guillermo Almenara Irigoyen (Lima, Peru), which also stated 
that  one of the most  frequent  aet iologies was 
cardioembolism, classifi ed following the indicat ions of the 
Balt imore-Washingt on Cooperat ive Young St roke St udy.  It  
should be noted that  we found a smaller percentage of 
aet iologies of unknown cause (17%) compared to the 28.6% 
found in the study ment ioned previously. A case of non-
atherosclerot ic vascular disease of infect ious origin 
associated to HIV and syphilis was found at  one of the 
part icipat ing hospitals. This case was implicated in the 
development  of ischemic CVD, which matches reports from 
internat ional medical literature.43,44

Regarding observat ions in pat ients, the prognosis in young 
adults with a fi rst  episode of cerebral ischemia is good in 
terms of mortalit y (10%), recurrence (3.3%) and length of 
hospital stay (8.0±29 days); it  is important  to highlight  that  
infect ious complicat ions are frequent  (acute pyelonephrit is, 
aspirat ion pneumonia and sepsis), although they are easy to 
handle with adequate medical management . Many studies 
include t ransient  ischemic episodes; we have excluded 
these pat ients because t ransient  focal signs in this age 
group are not  generally caused by vascular diseases, but  
rather by other disorders such as migraines and mult iple 
sclerosis.

One limitat ion of this study is the size of the sample, 
which has infl uenced the confi dence intervals of our 
est imat ions; however, this does not  interfere with the 
associat ions observed for risk factors in our sample. Despite 
this, potent ial confusion factors have been cont rolled 
through select ion criteria, pairing techniques and 
hierarchical mult ivariate analysis, so we believe that  the 
results obtained are valid.

Annex 1. Operational defi nitions used in the 
study

Variable Operat ional defi nit ion

Cerebrovascular 

 disease

Clinical signs of focal disorders of brain 

funct ion, which develop rapidly, with 

symptoms last ing more than 24 hours 

or leading to death without  any other 

apparent  cause besides vascular origin

Cerebral 

 ischemia

Set  of clinical,  radiological and imaging 

manifestat ions that  appear as a result  of 

qualitat ive or quant itat ive alterat ion 

of circulatory fl ow to a brain area, 

determining a neurological defi cit  with 

durat ion of over 24 hours

Arterial 

 hypertension26

In accordance with the Sevent h Report  

of  t he Joint  Nat ional  Commit t ee on 

Prevent ion, Det ect ion, Evaluat ion, and 

Treat ment  of  High Blood Pressure (JNC 7): 

systolic blood pressure higher than 

140mmHg or diastolic blood pressure 

higher than 90mmHg

Diabetes mellitus 

 (DM)27

According to the classifi cat ion of the World 

Health Organizat ion and the American 

Diabetes Associat ion (2003): presence of 

classic symptoms of diabetes (polyuria, 

polydipsia, unexplained weight  loss) plus 

blood glucose values occasionally above 

200mg/ dl; fast ing glucose higher than 

126mg/ dl; glucose tolerance test  2 hours 

after a 75g glucose load higher than 

200mg/ dl. Diagnosis by an endocrinologist  

and/ or resident  physician

Valvular heart  

 disease

Diagnosis of valvular heart  disease prior to 

the ischemic episode or during the study 

with cardiology tests (elect rocardiogram 

and echocardiography)

Smoking Smoking at  least  1 cigaret te per day 

for at  least  3 months before the cerebral 

ischemic event

Cont racept ion/

 hormone 

 replacement

Use of oral cont racept ives or hormone 

replacement  therapy for at  least  6 months 

prior to the ischemic episode

Alcoholism Previous intake >60g/ day of alcohol during 

the previous 2 months

Dyslipidemias28 We used the LDL and HDL cut -off  values 

established as appropriate according to 

the Third Report  of  t he Expert  Panel on 

Det ect ion, Evaluat ion and Treat ment  of  

High Blood Cholest erol  in Adult s (ATP III):  

LDL below 130mg/ dl, HDL higher than 

40mg/ dl in men and higher than 50mg/ dl 

in women; pat ients with LDL value above 

and HDL values below those ment ioned 

according to gender were classifi ed as 

dyslipidemic pat ients
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Concluding, hypert riglyceridaemia, valvular heart  
disease, smoking and hormonal cont racept ion/ replacement  
were independent  risk factors for a fi rst  episode of cerebral 
ischemia in young adults at  3 hospitals in Lima and Callao, 
with the most  frequent  aet iologies being cardioembolism 
and atherosclerot ic vascular disease.

Confl ict of interest

This study was fi nanced by the Medicine School of the Uni-
versidad Nacional Mayor de San Marcos through the Re-
search Unit ,  which had no infl uence on the design of the 
study, the collect ion, analysis and interpretat ion of data, or 
in the preparat ion, review and approval of this work. This 
study has not  been presented at  any medical conferences.
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