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FREQUENCY OF STROKE TYPES AT AN
EMERGENCY HOSPITAL IN NATAL, BRAZIL

Antonio N.N. Martins Jr', Marcelo M. de Figueiredo’, Orlandil D. Rocha’,
Maria A. F. Fernandes?, Selma M.B. Jeronimo’, Mario E. Dourado Jr"3

ABSTRACT - We performed a cross-sectional study of stroke type frequency at a local emergency hospital, in
Natal, Brazil. The sample consisted of all patients who were admitted to an emergency hospital with a pre-
sumptive diagnosis of stroke. Of the 416 patients, 328 were studied, 88 were excluded for not meeting in-
clusion criteria, 74.7% (n= 245) had ischemic stroke 17.7% (n=58) had intracerebral hemorrhage, 7.6% (n=25)
had subarachnoid hemorrhage; 173 were men (52.7%). Mean age was 64.1 years. The intrahospital mortali-
ty rate was 10.2%, 17.2% and 36% for ischemic stroke, intracerebral hemorrhage and subarachnoid hemor-
rhage, respectively. The most prevalent modifiable risk factor was hypertension for ischemic stroke (67.6%)
and hemorrhage stroke (57.8%). Logistic regression analysis identified diabetes (OR=3.70; Cl=1.76-7.77) as
independent risk factor for ischemic stroke. The ischemic stroke was most common type of stroke. Hyper-
tension and diabetes were important risk factors for stroke.
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Freqiiéncia dos tipos de acidente vascular cerebral em hospital de emergéncia, Natal, Brasil

RESUMO - Realizamos um estudo de prevaléncia para determinar a freqiéncia dos tipos de acidente vas-
cular cerebral (AVC) num hospital de urgéncia de Natal. Estudaram-se todos os pacientes que foram ad-
mitidos no hospital de urgéncia com diagnéstico presuntivo de AVC. Dos 416 pacientes, 328 foram estuda-
dos, 88 foram excluidos por ndo cumprirem os critérios de inclusdo, 74,7% (n= 245) tiveram AVC isquémi-
o, 17,7% (n=58) hemorragia intracerebral e 7,6% (n=25) hemorragia subaracnéidea. O género mais pre-
valente foi o masculino (52,7%). A média de idade foi 64,1 anos. A letalidade intra-hospitalar foi de 10,2%,
17,2% e 36% para o tipo isquémico, hemorragico e hemorragia subaracndide, respectivamente. O principal
fator de risco modificavel foi a hipertensao arterial sistémica (HAS) para AVC isquémico (67,6%) e AVC he-
morragico (57,8%). A regressao logistica identificou diabetes como fator de risco independente para AVC
isquémico (OR=3,70; IC=1,76-7,77). O AVC isquémico foi o tipo mais comum. HAS e diabetes foram impor-

tantes fatores de risco.

PALAVRAS-CHAVE: AVC, Brasil, hipertensao.

Stroke has become an increasingly important
health problem worldwide. There are about 5.5 mil-
lion yearly deaths and an estimated loss of 49 million
disability-adjusted life years worldwide™*. Hyperten-
sion and age are the main risk factors for the differ-
ent types of stroke, which include ischemic (IS), intrac-
erebral hemorrhage (ICH), and subarachnoid hemor-
rhage (SAH). The management strategies of these ail-
ments are distinct, since they are heterogenous dis-
eases’. There has been a decreasing trend in incidence
and mortality from stroke in the USA and Europe®’.
In contrast, its incidence has increased in developing
countries, which may be due to the rapid aging of the
population, and increased prevalence of stroke risk
factors resulting from change in diet, sedentary life-

style and diabetes®. Lavados et al. showed a raw an-
nual stroke incidence of 95.8 per 100 0oo inhabitants
in Chile®. Studies have also reported large geograph-
ical variation in stroke epidemiology in the last de-
cades. Japan has a higher stroke incidence than oth-
er developed countries and this could be related to
genetic and environmental factors®.

The epidemiology of strokes in Brazil has changed
in the last 30 years as the country has become more
urbanized, with a shift from infectious to more chron-
ic diseases™. Stroke and coronary diseases are current-
ly the main cause of death in Brazil, followed by can-
cer". A recent study showed a decrease of stroke mor-
tality in Brazil®.

The purpose of the current study was to deter-
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mine the frequency, type and risk factors for stroke
in a northeastern state Natal, Brazil.

METHOD

We performed a cross-sectional study, in which we an-
alized 416 records of patients who were admitted to the
emergency room of the main public hospital of urgency of
Natal, state of Rio Grande do Norte (Monsenhor Walfredo
Gurgel Hospital).

Stroke was defined as a rapid development of clinical
signs of focal disturbance, occasionally global, in cerebral
function, lasting more than 24 hours or leading to death
without any other apparent cause of vascular origin. Pa-
tients with stroke diagnosed by clinical and computer to-
mography (CT) were included, independent of gender or
age. All patients who had been admitted for more than 24
hours and met inclusion criteria were eligible for enrollment.

Patients with head trauma, transient ischemic attack and
silent brain infarction were excluded from the study.

Charts of patients diagnosed with stroke between De-
cember 2004 and May 2005 were reviewed retrospectively.
The data obtained from the charts included: type of stroke,
CT scan results, other exams (carotid duplex scans, catheter
angiography, transthoracic echocardiography) and clinical
outcome. We also reviewed data on the following risk fac-
tors: age, gender, previous stroke, familiar history, hyper-
tension (a history of treated hypertension or current use of
antihypertensive medication); diabetes (a history of diabe-
tes or current treatment for diabetes mellitus), coronary-ar-
tery disease (history of angina, acute myocardial infarction,
or coronary revascularization); congestive heart failure (his-
tory of or current treatment for congestive heart failure);
atrial fibrillation (known previous atrial fibrillation or cur-
rent treatment for atrial fibrillation); hypercholesterolemia
(current treatment for hypercholesterolemia); smoking (cur-
rent smoker); and alcohol intake.

The classification of stroke type was based on clinical
presentation and was confirmed by CT. The “TOAST" di-
agnostic criteria™ was used to classify IS subtypes. Briefly, 5
categories were described: (1) large artery atherosclerosis,
when there was stenosis >50% or occlusion of a major brain
artery, presumably attributable to atherosclerosis; (2) cardi-
oembolic infarcts, where cardio sources included evidence
of atrial fibrillation, recent (<3 months) myocardial infarc-
tion, and infective endocarditis, defined as valvular lesions
on echocardiogram and positive blood cultures; (3) lacunar
infarcts, when a patient had a history of hypertension or di-
abetes mellitus with a clinical lacunar syndrome and an isch-
emic lesion not >15 mm or a normal CT and no other cause
of infarct, for example, significant stenosis or atrial fibrilla-
tion; (4) other determined etiology; and (5) undetermined
etiology, in cases of incomplete evaluation.

ICH of hypertensive origins was considered in hyperten-
sive patients with a hemorrhagic area in the basal nucleus
and thalamus. SAH was regarded as cases with acute onset
of severe headache, sometimes associated with loss of con-
sciousness, seizures, or focal neurological signs not associ-
ated with trauma, and a brain CT scan showing subarach-
noid or cisternal high attenuation and aneurism defined
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by cerebral arteriography, as well as the diagnosis of pos-
sible venous infarct. ICH due to arteriovenous malforma-
tions was diagnosed by cerebral arteriography. Stroke was
considered undetermined when there was no confirmation
of stroke subtype.

Statistical analysis was performed using SPSS version
10.0. The factors were analyzed descriptively by means of
absolute numbers and proportions. The Odds Ratio (OR) of
variables related to risk factors were determined. The asso-
ciation between the stroke type and risk factors was calcu-
lated by the Pearson Chi-Square test and by multiple logis-
tic regression analysis. The Hosmer-Lemeshow test was used
to verify the goodness-of-fit of the model.

The protocol (CEP-UFRN 80-05) was reviewed and ap-
proved by the Ethics Committee of Universidade Federal
do Rio Grande do Norte and followed Brazilian guidelines
for human research, resolution 196/96. The certificate of ap-
proval (CAAE) is 0046.0.051.000-05.

RESULTS

Between December 2004 and May 2005, 4932
patients were admitted to the hospital; of these,
416 (8.4%) presented with symptoms suggestive of
stroke. After clinical and image examinations, 88 pa-
tients were excluded for not meeting inclusion crite-
ria. Records were reviewed for 328 patients [173 men
(52.7%) and 155 women (47.3%)]. The average age for
both groups was 64.08+16.31 years. The total number
of hemorrhagic strokes (HS) was 83 (25.3%), which in-
cluded ICH in 58 cases (17.7%) and SAH in 25 (7.6%).
Of these, 36 (43.4%) were men and 47 (56.6%) were
women; mean age was 57.10+15.51 years. The num-
ber of patients with IS was 245 (74.7%), of whom 137
(56%) were men and 108 (44%) were women, with a
mean age of 65.71+15.67 years. Stroke was more fre-
quent in older patients, with the exception of SAH,
which was more common in younger patients. SAH
was also more frequent in women (Table 1).

Main risk factors for developing stroke — Despite
the limited data present in the medical charts, it was
possible to determine a number of risk factors. Hyper-
tension was a major risk for stroke, both for HS (57.8%)
and for IS (67.6%). Other risk factors included older
age, male gender, previous personal and family his-
tory of stroke (Table 2).When we performed multiple
logistic regression analysis, diabetes and male gender
were associated with risk of IS, as presented in Table 3.

Stroke etiology — There was a lack of complemen-
tary studies. Only ninety electrocardiograms were re-
corded, while echocardiograms were performed on
12 patients and carotid duplex scans were carried out
on 8 individuals. All patients diagnosed with SAH un-
derwent cerebral angiography.
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Table 1. Distribution of patients with Ischemic, cerebral hemorrhage and subarachnoidal hemorrhage strokes according to age, type
of stroke and gender.

Stroke type
Ischemic Cerebral hemorrhage Subarachnoidal hemorrhage
Patient characteristics N % N % N %
Gender 108 44 27 46 21 84
Female 137 56 31 54 4 16
Male
Age
<44 20 8.2 4 6.9 8 32
44-65 84 343 23 39.6 " 44
> 65 130 53.1 30 51.7 4 16
Undefined age 1 4.4 1 1.8 2 8
Table 2. Risk factors accordingly to the stroke type.
Ischemic stroke* Hemorrhagic stroke 0Odds Confidence
Risk factor N* % NS % ratio interval p'
Age*
<44 20 8.6 12 15 1
44-65 84 36 34 42.5 1.55 0.89-2.68 0.12
> 65 130 53.8 34 42.5 2.29 1.02-5.15 0.044
Gender
Female 107 43.9 47 56.6 0.6 0.36-1.02 0.06
Male 137 56.1 36 43.4
Hypertension 165 67.6 48 57.8 1.50 0.90-2.51 0.12
Previous stroke 73 29.8 21 25.3 1.25 0.71-2.21 0.43
Diabetes mellitus 76 31.1 9 10.8 3.70 1.76-7.77 <0.01
Family history 56 22.9 20 24.1 0.93 0.52-1.67 0.82

*Patients presenting with venous infarct were excluded; 'Chi-square test; “Number of patient with risk factor for ischemic stroke;
SNumber of patient with risk factor for hemorrhagic stroke; *Patients with unknown age were excluded.

Table 3. Logistic-regression analysis between stroke type and risk factors.

Odds Confidence Odds ratio Confidence

Risk factor ratio interval p adjusted interval p
Age’

< 44 1 1

44-65 1.548 0.89-2.679 0.12 1.45 0.89-2.68 0.2

> 65 2.294 1.02-5.153 0.044 1.48 1.02-5.15 0.38
Gender

Female 0.612 0.37-1.02 0.06 1.97 1.14-3.40 0.015

Male
Hypertension 1.504 0.9-2.51 0.12 1.22 0.90-2.51 0.49
Diabetes mellitus 3.698 1.76-7.773 <0.01 3.95 1.76-7.77 <0.01

'Patients with unknown age were excluded; Hosmer-Lemeshow test: p=0,984.

Thus, in the majority of the cases, the etiology was was the most prevalent, followed by cardioembol-
undefined for both ischemic type (64.5%) and hem- ic infarcts and lacunar infarcts (both with 4.9%) and
orrhagic type (45.8%). When it was possible to deter- finally by venous infarct (0.4%) in the IS (Table 4).
mine the cause, large-artery atherosclerosis (25.3%) Similarly, hypertension (38.6%), followed by aneu-
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Table 4. Etiology of Ischemic stroke.
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Table 5. Etiology of hemorrhagic stroke.

Ischemic stroke

Etiology N %

Undefined 158 64.5
Large artery disease 62 25.3
Cardioembolic 12 4.9
Lacunar infarction 12 4.9
Venous infarction 1 0.4
Total 245 100

rism (12.0%) and arteriovenous malformations (3.6 %)
were the most prevalent stroke etiologies for hemor-
rhagic type (Table 5).

Mortality — Of the 328 patients, 44 (13.4%) died
during hospitalization; the case-fatality rate in the
first 30 days poststroke was 10.4%. Intrahospital rate
was 36% for SAH, 17.6% for ICH and 10.2% for IS.

DISCUSSION

Stroke has increased in Brazil as the country has
become more urbanized. The cases reviewed here
showed that IS is the most frequent type of stroke,
followed by ICH and SAH. These findings are simi-
lar to those described in other countries®'. A review
of stroke in South America showed a higher propor-
tion of hemorrhagic stroke than in the population
described here™. A similar IS age group was seen in
Argentina'. We observed that patients with hemor-
rhagic stroke were about seven years older than those
of a study conducted in Dakar".

Risk factors for developing strokes are well rec-
ognized, with age and hypertension the main fac-
tors. The status of the hypertensive disorder has been
shown to be controlled by therapy, diet and exercise,
which together lead to a reduction in the incidence of
new strokes™. Dietary habits in Brazil have changed
substantially in the past few decades and this has led
to a substantial increase in obesity”. The relationship
between stroke risk and blood pressure level is lin-
ear, where for each 1omm rise in blood pressure, the
risk of stroke increases 30%™. There is clear evidence
that treatment of the underlying hypertensive disor-
der, including the use of multidrug therapy, prevents
stroke®. In the PROGRESS study, it was established
that controlling blood pressure after IS has become
the fourth main prevention strategy*>*, along with
aspirin and endarterectomy. Patients with atrial fibril-
lation seem to improve with warfarin®. A meta-anal-
ysis performed in 2003 showed that the main risk fac-
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Hemorrhagic stroke

Etiology N %

Undefined 38 45.8
Hypertension 32 38.6
Aneurism 10 12.0
AVM* 3 3.6
Total 83 100

*AVM Arteriovenous malformations; "Hemorrhagic stroke represents in-
tracerebral hemorrhage and subarachnoid hemorrhage.

tors for ICH were male gender, age, hypertension and
alcohol intake. High cholesterol levels seem to be a
protective factor against HS, but individuals with this
condition are more prone to develop IS**. Our findings
showed that hypertension was the main risk factor
for stroke. Our study population belongs to a low-sta-
tus social group, which has little access to multidrug
therapy to treat the underlying hypertension. Diabe-
tes was present in 31.1% of the patients with IS and in
10.8% with HS, results similar to those of a previous
study conducted in Brazil. Studies show that diabetes
is more frequent in individuals with stroke in develop-
ing countries, when compared to those in developed
countries®?24, Aging, increase in obesity, diabetes
and hypertension are considered the main risk fac-
tors involved in the higher incidence of stroke in the
developing countries®S. The limited amount of data
recorded on the patients’ charts unabled us to infer
associations between stroke and other important risk
factors such as alcoholism and hypercholesterolemia.

Most of the patients in our study were classified as
undetermined because of the lack of definite identi-
fication of stroke subtypes, a problem also reported
elsewhere in Brazil> and in Senegal'. This is contrary
to what is observed in developed countries and oth-
er Brazilian regions, where diagnosis can be better
ascertained®?. Our data showed that only a minority
of the patients presented with IS as a consequence of
some cardiac involvement. The lack of access to tran-
soesophageal echocardiography leads to difficulty in
determining stroke etiology, and may result in an un-
derestimation of cardiac lesions as the primary cause of
strokes. Premature discharge and lack of complemen-
tary exams are among the factors that might explain
the high frequency of undetermined causes in our
study. It also suggests that stroke is being neglected?.

The case-fatality rate in the first 30 days poststroke
of our study population was 10.4%. Patients present-
ing with SAH had the highest mortality rate. Overall,
this rate was lower than that reported worldwide in
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the first 30 days poststroke®. This finding might reflect
our inclusion criteria, in which we excluded patients
who died in hospital within 24 hours of admission or
who died at home. Thus, the final diagnosis of the
most severe cases was not determined and they were
not included in this analysis. Another reason might be
the younger mean age of our population in compari-
son to other regions of Brazil®™.

In conclusion, our study has important practical
implications. Smoke cases must be more thoroughly
investigated by means of complementary examina-
tions, in order to determine its etiology and, if neces-
sary, initiate secondary prophylaxis. Therefore, pub-
lic health policies aimed at promoting measures to
reduce hypertension and obesity should lead to de-
creased mortality and morbidity from strokes.
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