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ABSTRACT

Background and Obijective: Stroke is the third most common cause of death. The
objective of this study was to find out the case fatality rate of first-ever stroke in Erbil city.
Methods: This cross-sectional study included 228 first-ever stroke patients hospitalized to
teaching hospitals in Erbil city from January, 1%' 2009 to August, 31%' 2009. Stroke was
diagnosed by the consultant internist or neurologist and confirmed by brain CT-scan.
Patients were followed-up and one month case-fatality rate was calculated.

Results: The one month case-fatality rate was 23.7% with a higher proportion of deaths
occurred in females (26.4%) than in males (21.2%) (P= 0.358). The case-fatality increased
with age (P= 0.019); around 75% of deaths occurred in the 7" and 8" decades of life and
more than 95% occurred among those 60 years and more. More deaths occurred from
haemorrhagic (31.3%) than ischaemic (20.7%) strokes (P= 0.093). The mean t SD ages of
dead and alive were 68.56 +11.52 and 61.32 +12.91 years, respectively (P<0.001).
Multiple logistic regression revealed significant  association of stroke outcome with age
(P=0.037) and atrial fibrillation (P<0.001).

Conclusions: The one month case-fatality rate was relatively comparable to that reported
in other developing countries.
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INTRODUCTION: of their stroke attack *°. In many
developing countries, the incidence is
Stroke is the third most common cause of rising because of the adoption of less

death and a leading cause of severe  healthy life styles. About one-fifth of
disability in both the developed and  patients with an acute stroke will die within

developing world". Mortality from 3 month of the event, and at least half of
haemorrhagic stroke declined consistently those who survive will be left with
over the 20" century in many countries, but  physical disability °. Outcome following
ischaemic stroke showed a rise and a fall,  stroke is influenced by a number of factors,
mirrorin92 the coronary heart disease  the most important being the nature and
epidemic”. Despite the decline in  severity of the resulting neurological deficit.
mortality from stroke over recent years,  The patient’s age, the cause of stroke, and
there is a looming epidemic of stroke.  coexisting medical disorders also affect

The increased proportion of the population  prognosis. Overall, somewhat less than
in the older age groups that is predicted to  80% of patients with stroke survive for at
occur in future years will contribute to this least 1 month, and 10-year survival rates
epidemic because of the strong  in neighborhood of 35% have been cited.
association , between age and stroke The latter figure is not surprising,
incidence °. Every year, there are  considering the advanced age at which
approximately 5.5 million deaths worldwide stroke Commomy occurs. Of patients who
as a direct result of strokes, with a further survive the acute period, about one-half to
49 million people subsequently suffering  two-thirds regain independent function,
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15% require institutional care’. No
published data on stroke fatality in Erbil city
are available; therefore, this study was
carried out to identify the case fatality rate
of first-ever stroke in Erbil teaching
hospitals.

MATERIALS AND METHODS:

This hospital based cross-sectional study
was carried out on cases admitted to
Rizgary teaching hospital, Erbil teaching
hospital and the Emergency hospital
(Hawadith unit) in Erbil city which is the
center of Erbil governorate, located in
Kurdistan region of Iraq. The study
extended from January, 1% 2009 through
August, 31%12009. Patients with first attack
of stroke (first-ever stroke) diagnosed by
consultant internist or neurologist and
confirmed by brain imaging (CT-scan) were
included in the study. A case was
considered as a “stroke” according to the
WHO definition®. Patients known to have
previous history of stroke and those not
residing in Erbil city were excluded from the
study. Stroke events discovered to be
secondary to brain tumour, or brain
metastasis, or caused by trauma were also
excluded from the study. Verbal informed
consent was obtained from all patients or
their close relatives. The data were
obtained by a direct interview of the patient;
if they can answer; otherwise data were
obtained from close relatives, using a
questionnaire designed by the researchers.
Data requested included: age, sex,
smoking (current smoking: smoking at least
one cigarette per day®), exercise (walking
at least 30 minutes per day), and history of
systemic diseases (hypertension, diabetes
mellitus and heart diseases). Laboratory
investigations included fasting blood sugar,
serum total cholesterol, serum triglyceride,
serum HDL-cholesterol, serum
LDL-cholesterol and PCV percentage.
Weight and height were measured and
body mass index (BMI) was calculated
according to Hanlon et a/'. Brain imaging
(CT-Scan) was done for all patients.
Individuals were considered diabetics if the

condition had been previously diagnosed
by a physician, or if they have been
receiving insulin and/or treatment before
the stroke or they were discovered to have
fasting blood sugar of 126 mg/100ml
(=7mmol/L) "' The case fatality rate
represents the killing power of the stroke.
Case fatality rate was defined as the
number of people who died of stroke
divided by the number of people who had
stroke ™", In this study the case fatality
rate was calculated for the first month after
stroke onset; therefore, patients with first
attack of stroke who were discharged alive
were followed-up for one month by
telephone contact and home visit. The
patients or their close family members
were asked about the patients’ health
status. If a patient died during the first
month after the event, it was assumed that
has died because of stroke only if other
etiologies such as a motor vehicle accident
could be ruled out. Statistical Package for
social sciences (SPSS, version 15.0) was
used for data entry and analysis. Chi
square test of association, student t-test
and multiple logistic regressions were
used. P value of < 0.05 was regarded as
statistically significant'.

RESULTS:

The sample included 228 patients, 118
males (51.8%) and 110 females (48.2%);
their age ranged from 12 to 89 years
(mean £ SD = 63.04 £12.94) with a male:
female ratio of 1.07:1. The mean + SD
ages of males and females were 62.96
+13.09 and 63.11 +12.84 vyears,
respectively (P = 0.934). The mean + SD
ages of dead and alive were 68.56 £11.52
and 61.32+12.91years,respectively
(P<0.0001). The case-fatality rate during
the 1% month was 23.7% with a higher
proportion of deaths occurred in females
(26.4%) than in males (21.2%) (P=0.358).
The case-fatality increased with age
(P=0.019); around 75% of deaths occurred
in the 7" and 8" decades of life and
more than 95% occurred in those 60
years and more. More deaths occurred
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Table 1: One-month case fatality rate by age, sex and stroke subtypes.

Age (years) No. of cases No. of deaths (CFR*) P - value

<40 8 1 (12.5)

40-49 29 3 (10.3)

50-59 49 6 (12.2)

60-69 54 12 (22.2) 0.019

70-79 68 24 (35.3)

>80 20 8 (40.0)

Total 228 54 (23.7)

Sex

Male 118 25 (21.2)

Female 110 29 (26.4) 0.358

Total 228 54 (23.7)

Stroke subtype

Ischaemic 164 34 (20.7)

Haemorrhagic 64 20 (31.3) 0.093

Total 228 54 (23.7)
* CFR: Case fatality rate
(31.3%) than ischaemic (20.7%) strokes (P<0.001) and serum triglyceride
(P=0.093) (Table1). The case fatality rate (P=0.008) (Table 3). However, logistic

at 7 days was 15.4% with a higher
proportion of deaths also occurred in
females (57.1%) than in males (42.9%) (P=
0.892). There was statistically significant
association of stroke outcome with atrial
fibrillation (P<0.001) (Table 2), and means

Table 2: Stroke outcome by risk factors

regression analysis of risk factors by stroke
outcome revealed that only age (P= 0.037)
and atrial fibrillation (P<0.001) have a
statistical significant association with stroke
outcome (Table 4).

Risk Factor No.]v)ve;?tll(ti ')IE(iEIisfjiltor No. w?tllilv:is(llz?;zz‘o)r (%) P - value
Hypertension 37 (68.5) 97 (55.7) 0.096
Diabetes mellitus 16 (29.6) 47 (27.0) 0.707
Heart diseases 14 (25.9) 29 (16.7) 0.129
Atrial fibrillation 21 (38.9) 14 (8.0) <0.001
Current smoking 17 (31.5) 61 (35.1) 0.885
Lack of exercise 54 (100.0) 163 (93.7) 0.058
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Table 3: Stroke outcome by age, lipid profile, BMI and PCV%.

Characteristic Dead (Mean = S.D) Alive (Mean = S.D) P- value
Age (years) (68.56 £ 11.52) (61.32 £12.91) <0.001
Total serum cholesterol (mmol/l) (4.76 + 1.38) (4.92 +1.32) 0.440
. . 0.008
Serum triglyceride (mmol/l) (1.26 £ 0.49) (1.5£0.79)
0.877
HDL-cholesterol (mmol/l) (1.15+0.30) (1.15+0.37)
0.880
LDL-cholesterol (mmol/l) (3.08 £ 1.28) 3.11 £ 1.20)
PCV (%) (42.85+£6.21) (42.80 £ 5.67) 0.958
BMI (kg/m?) (26.68 = 4.85) (27.30+4.75) 0.407

Table 4: Multiple logistic regressions of risk factors by stroke outcome.

95.0% CI* for odds ratio

Risk factor B P-value Odds ratio

Lower Upper
Age 0.032 0.037 1.032 1.002 1.064
Sex 0.300 0.439 1.350 0.631 2.889
Hypertension 0.282 0.464 1.325 0.623 2.818
Diabetes mellitus 0.190 0.635 1.209 0.552 2.651
Heart disease 0.066 0.882 1.068 0.448 2.547
Atrial fibrillation 1.733 <0.001 5.655 2.446 13.072
Serum total cholesterol - 0.580 0.359 0.560 0.162 1.935
Serum triglycerides -0.201 0.640 0.818 0.353 1.897
Serum HDL-cholesterol 0.682 0.386 1.978 0.423 9.244
Serum LDL-cholesterol 0.532 0.392 1.702 0.503 5.758
PCV% 0.035 0.288 1.036 0.971 1.106
BMI -0.023 0.565 0.977 0.903 1.057

*Confidence Interval
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DISCUSSION:

A household survey in Erbil city from
1% October 2008 to 31% July 2009 revealed
that out of 4203 persons (905 families),
only 33 patients (17 males and 16 females)
were found to have stroke, with a life time
prevalence of 7.8/1000 population. The
mean age *SD of patients was 59.88+
15.09 years (ranged from 25-80 years) with
a male: female of 1.1:1. 72.7% of strokes
were ischaemic and 27.3% were
haemorrhagic'®. The case fatality rate at 7
days revealed by this study (15.4%) was
higher than that previously reported in Erbil
(12.5%) '°, South London (9.6%) and
Barbados (11.9%) ', but lower than that
reported in Mosul, Iraq (23.6%) '®. The one
month case fatality rate (23.7%) is lower
than the 28-day case fatality rate of stroke
patients reported in Isfahan, Iran (31.5%)"°
and Kerala, India®® (27.2%). The one
month case fatality rate was 38% in
Senegal ' and 27% in Gambia 2 In
Australia, this figure has been reported to
vary between 23.9% and 35.5% in different
months 2. In community-based stroke
studies in developing countries, the one
month case fatality rate has been reported
to be 23.3% in Chile *, 19.3% in
Martinique % and 13.6% in China *° (the
latter was calculated as 1- year case
fatality rate); the 28 day case fatality rate in
Bulgaria was 35%2’. The higher proportion
of deaths in females (26.4%) than males
(21.2%) revealed by this study is consistent
with other studies done in Estonia %,
Sweden? and ltaly*®, but inconsistent with
the studies done in Erbil'® and Mosul .
This is may be due to the fact that women
are older when they get their first-ever
stroke *'. This study revealed also that
there is higher proportion of deaths from
haemorrhagic than ischaemic stroke, a
finding which is consistent with a study
done in Italy . The majority of stroke
patients in this study were in the 6", 7" and
8" decades of life, a finding which is
consistent with the fact that increasing age
is one of the most important risk factors for

stroke 2 *%; at this age people usually

suffer from chronic diseases like
hypertension, diabetes mellitus and heart
diseases that are predisposing to
cerebrovascular diseases. The mean age
of stroke patients in our study (63.04
years) is lower than that reported by a
study in Isfahan, Iran (68.10 years) which
contributed to high case  fatality rate in
later study . Multiple regression
analysis revealed the most important risk
factors for fatality were age and atrial
fibrillation. This result is consistent
with that of the study done in Mosul .
Although this study revealed that
hypertension, diabetes mellitus, lipid
profiles and smoking had non-significant
association with case-fatality; strong et
al** reported that hypertension causes
54% of stroke mortality in low-income and
middle-income countries, followed by high
cholesterol (15%) and tobacco smoking
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