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Association between Modifiable Risk Factors and Stroke
Recurrence in Patients with First Ever Ischemic Stroke
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Abstract:

Background: Stroke is the third leading cause of death in adult population throughout
the world and is the most common cause of severe adult physical disability. It is increasing
at an alarming rate in Asia including Bangladesh. The effect of recurrent stroke is
devastating on patient as it is the main reason of mortality and morbidity among patients
Methods: A longitudinal, observational study was conducted from April 2018 to October
2018 in the department of Neurology, Bangabandhu Sheikh Mujib Medical University,
Dhaka. All the patients of first ever ischemic stroke confirmed by neuroimaging (CT
scan of head / MRI of brain), meeting the inclusion and exclusion criteria were included
in the study. Our study was performed with sixty stroke patients. We followed up patient
up to 90 days and observed for stroke recurrence. Results: Present study showed
among the 60 stroke patients, only 4 (6.67%) suffered from stroke recurrence within 3
months. In our study, uncontrolled systolic blood pressure (p=0.04), uncontrolled diastolic
blood pressure (p=0.027), dyslipidaemia (p=0.001), smoking (p=0.0003) and antiplatelet
discontinuation (p=0.0001) were significantly associated with stroke recurrence whereas
uncontrolled diabetes mellitus (p=0.46) and presence of atrial fibrillation (p=0.057) had
no significant association. Conclusion: Smoking, hypercholesterolemia, uncontrolled
systolic &/or diastolic blood pressure and discontinuation of antiplatelet therapy were
significantly associated with stroke recurrence in this population. Therefore, early
identification and control of these risk factors are essential to prevent recurrent stroke,
thereby decrease morbidity and mortality.
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Introduction:

Stroke is a leading cause of death and disability
worldwide. There are approximately 795,000 new
or recurrent strokes annually in the United States
(610,000 being first events and 185,000 being
recurrent events)'. Some 88% of these strokes are
ischemic and 8% to 12% of ischemic strokes result
in death within 30 days. By 2020, 19 of 25 million
annual stroke deaths will be in developing
countries?.

Stroke recurrence is a major problem around the
world, leading to permanent and more severe
disability among patients. It has been reported that
recurrence rate is approximately between 15-40%
within five years after a first episode. The maximum
incidence of recurrent stroke is in the first 30 days

after initial stroke3. Recurrence is frequent and is
a major contributor to stroke morbidity and
mortality. The immediate period after a stroke
carries the greatest risk for recurrence. In the
Stroke Data Bank, of 1273 patients with infarcts,
3.3% had an early recurrence within 30 days.
Nearly one third of the recurrent strokes in 2 years
of follow-up occurred within the first 30 days. Early
stroke recurrence increased motor weakness
scores, early mortality, and duration of hospital stay.
The predictors of first recurrent stroke were
advanced age, hemorrhagic index stroke and
diabetes mellitus. In the Northern Manhattan Stroke
Study stroke recurrence was frequent, with 25%
suffering a recurrent stroke by 5 years. Moreover,
mortality after a recurrent stroke was greater than
after the index stroke?.
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The prevalence of stroke is increasing at an
alarming rate in Asia including Bangladesh.
Increasing portion of aging population and
escalating risk factors such as hypertension,
diabetes, tobacco abuse, unhealthy diet, obesity
and physical inactivity contribute to the
development of atherosclerosis and ultimately
stroke®. It is very much important to find out the
risk factors for recurrent stroke and to modify these
factors as much as possible. Unfortunately, there
is scanty data regarding recurrent stroke in
Bangladesh. Therefore, this study intends to find
out the impact of controlling modifiable risk factors
and recurrence rate after first-ever ischemic stroke
in a tertiary care hospital in Bangladesh. The
findings of this study will help the physicians in this
country as well as other countries of the world to
predict the risk of recurrence in ischemic stroke
patients and take necessary steps to modify the
risk factors. It will also help the policy makers to
allocate resources in appropriate places, which will
help in decreasing the rate of mortality and disability
in stroke patients.

Materials and methods:

This was a longitudinal, observational study
conducted from April 2018 to October 2018 in the
Department of Neurology, Bangabandhu Sheikh
Mujib Medical University, Dhaka. All the patients
of first ever ischemic stroke confirmed by
neuroimaging (CT scan of head / MRI of brain),
meeting the inclusion and exclusion criteria were
included in the study. We followed up the patients
up to 90 days and observed for stroke recurrence.
Assuming a recurrence rate of 25 % (95% ClI, 7.2-
9.0), sample size should have been 1063. But due
to time and resource constraints, data was taken
from 60 subjects in our study. Purposive sampling
method was followed. Inclusion criteria was-
patients of first ever ischemic stroke with age 18
to 80 years, and the patient or patient’s legal
guardian willing to participate. Exclusion criteria
were- age less than 18 years or more than 80 years,
ischemic stroke in whom there is evidence of
previous stroke, hemorrhagic stroke, silent cerebral
infarct, and patient or patient’s legal guardian not
willing to take part in the study. After ethical
clearance from Institutional Review Board (IRB),
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patients were selected following the mentioned
inclusion and exclusion criteria. Patients in whom
15 days have crossed after index stroke were not
taken and evaluated as sample. Informed written
consent was taken from each patient or his/her
attendant. Proper history was taken, physical and
neurological examination was done, and all relevant
investigations were completed including a CT or
MRI of brain. All the biochemical and hematological
tests were done within 15 days of index stroke.
Samples were collected with aseptic precaution
and sent to respective laboratories of BSMMU (i.e
Biochemistry, Pathology and Immunology labs).
Hypertension, diabetes mellitus (DM), and
hyperlipidemia were diagnosed according to
established criteria. The included patients were
followed up at 4 weekly intervals after index stroke.
Modifiable risk factors for stroke were reevaluated
at each follow-up upto 90 days. Previously
diagnosed hypertension was regarded as
controlled when blood pressure was lower than
130/80 mm Hg. DM was regarded as controlled
when fasting serum glucose level was lower than
7.2 mmol/L, 2ABF was lower than 10 mmol/ml and
HbA1c was less than 7% (American Diabetes
Association 2018). Hyperlipidemia was regarded
as controlled LDL-C level <100 mg/dL. Patients with
atrial fibrillation (AF) who were on anticoagulation
were regarded as adequately anticoagulated when
the international normalized ratio (INR) was kept
in the range of 2.0-3.0. Patients were considered
as being under appropriate antiplatelet therapy
when they received aspirin at a daily dose between
75 mg, or clopidogrel at 75 mg, after index stroke.
Ischemic stroke was confirmed by CT scan or MRI.

Data collection sheet was filled-up by face to face
interview. Patients were followed up every four
weekly after the first visit. Blood glucose, lipid profile,
ECG, adherence to antiplatelet therapy and smoking
habit were followed up and recorded in a semi-
structured data collection sheet. Statistical analysis
was conducted using a software package, SPSS
for Windows, Version 21.0 (SPSS Inc., Chicago, Il
USA). Approval from the Institutional Review Board
(IRB) of BSMMU was obtained prior to the
commencement of this study. The aim and objective
of the study along with its procedure, risk and
benefits were explained to the respondents in easily



understandable local language and informed written
consent was taken from each. It was assured that
all information and record will be kept confidential.

Results:

Total 83 patients were included in our study. Of
them 23 patients lost from follow-up. Data was
collected from the remaining 60 patients. Of the
60 patients included in the study, most 17 (28.33%)
belonged to the age group 51-60 years, followed
by 13 (21.67%) patients in the age group 61-70
years. Eleven (18.33%) patients were from 41-50
year age, 8 (13.33%) in 71-80 years, 7 (11.67%) in
31-40 years and only 4 (6.67%) patients were from
18-30 year age group. Mean age of the
respondents was 53.04+16.72 years (Figure-1).
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Fig.-1: Age group distribution of the study subjects
(N=60)

Thirty-eight (63.33%) of the study subjects were
male. Only 22 (36.67%) were of female gender.

Most 17 (28.33%) of the respondents were retired,
followed by service holder 12 (20.0%) and business
11 (18.33%). Hypertension was the most common
risk factor, followed by dyslipidemia, diabetes
mellitus, smoking, previous, and ischemic heart
disease for ischemic stroke patients.

Table-l
Distribution of study population
by risk factors™ (N=60)

Risk factors n (%)
DM 5(59.5)
HTN 51 (83.5)
Dyslipidaemia 9(81.0)
Family history 9(16.7)
Smoking 34 (57.1)
Drug Abuse 1(1.67%)
Alcoholism 1(1.67%)
OCP 1(1.67%)
Heart disease

+ Ischemia/Old MI 39 (65.0%)

« Atrial fibrillation 3 (5.0%)

*Multiple response elicited

Regarding the baseline clinical parameters of the
study subjects, mean pulse rate was 81+£17.64 b/
min, mean systolic and diastolic blood pressures
were 157.13+22.06 and 98.35£13.79 mm Hg
respectively. Irregular pulse was found in 5 (8.33%)
patients, carotid bruit in 7 (11.67%) patients, and
cardiac murmur in 4 (6.67%) patients (Table-II).

Table-ll
Baseline clinical parameters of the study
subjects at presentation (N=60)

Parameter
Pulse rate(b/min) (Mean +SD) 81+17.64
Systolic BP (mm Hg) (Mean +SD) 157.13+22.06
Diastolic BP (mm Hg)  (Mean £SD) 98.35+13.79
Temperature (OF) (Mean +SD) 99.8+2.26
Irregular pulse
* Present n(%) 5 (8.33%)
+ Absent n(%) 55 (91.67%)
Carotid Bruit
* Present n(%) 7 (11.67%)
» Absent n(%) 53 (88.33%)
Cardiac murmur
* Present n(%) 4 (6.67%)
» Absent n(%) 56 (93.33%)
Table-lll

Baseline biochemical and hematological
parameters of study subjects (N=60)

Investigation Mean+SD
Hb% (gm/dL) 12.3+2.27
WBC count (per mm?3) 8340+2533
ESR (mm in 18t hour) 28.2+13.4
Fasting blood glucose (mmol/L) 9.8+3.71
HbA, . (%) 8.44+2.88
Blood urea (mg/dL) 26.4+9.31
Serum creatinine (mg/dL) 0.93+0.17
Serum ALT (u/L) 48.3£18.8
ECG*

* Ischemia/Old MI(%) 39 (65.0%)

« Atrial fibrillation(%) 3 (5.0%)
Echocardiogram*

* RWMA n(%) 16 (26.67%)

* Valvular heart disease n(%) 2 (3.33%)

*Multiple response elicited

The mean Hb% was 12.3£2.27gm/dL, mean total
WBC count was 8340+2533per mm3, ESR
28.2+13.4mm in 1st hour, mean fasting blood
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glucose9.8+3.71 mmol/L, HbA1c8.44+2.88%, blood
urea26.41+9.31 mg/dL, serum creatinine0.93+0.17
mg/dL, serum ALT 48.3+18.8 u/L (Table-llI).

Regarding neurological deficit, 57 (95.0%) patients
had hemiplegia, 43(71.67%) had speech difficulty,
37(61.67%) had facial weakness, 21(35.0%) had
unconsciousness, 11(18.33%) had swallowing
difficulty, 11(18.33%) had vertigo, 8 (13.33%) had
ataxia and 3 (5.0%) had nystagmus. Of the 60 study
subjects, most (48.33%) had large vessel
atherosclerosis. Thirteen (21.67%) had stroke due
to undetermined etiologies, 11 (18.33%) suffered
from small artery disease, and only 5 (8.33%) had
cardioembolic stroke (Table-1V).

Table-IV
Type of stroke at presentation according to
TOAST classification (N=60)

Stroke subtype n(%)
Large vessel atherosclerosis 29 (48.33%)
Cardioembolic 5(8.33%)
Small artery disease 11 (18.33%)
Other determined etiologies 2 (3.33%)

Undetermined etiologies 13 (21.67%)

Most 54 (90.0%) strokes involved the middle
cerebral artery (ACA) territory. Five (8.33%) were in
posterior cerebral artery territory, and only 1 (1.67%)
in anterior cerebral artery territory (Figure-2).

Stroke territory

PCA ACA
1(1.67%)

MCA
54 (90.0%)

Fig.-2: Distribution of study subjects by vascular
territory (N=60)
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According to NIHSS stroke scale, majority (61.6%)
of the study subjects were of moderate severity.
Only 3 (5%) were suffering from severe stroke.
Among the 60 stroke patients, only (6.67%)
suffered from stroke recurrence within 3 months
(Figure-3).

Stroke recurrence

Recurrence
4 (6.67%)

\

No recurrence
56 (93.33%)

Fig.-3: Recurrence of stroke within 3 months in
the study subjects (N=60)

Table-V
Association of control of systolic BP with stroke
recurrence (N=60)

Stroke No P value
recurrence recurrence
SBP controlled 1 41 0.04
SBP uncontrolled 3 15
Total 4 56

Derived by y2 test.x2 value 4.1327.df 1.

Table-XI shows that of the 4 patients with recurrent
stroke, 3 had uncontrolled systolic BP, 3 had
uncontrolled diastolic BP, 2 had uncontrolled
diabetes, 3 had LDL>100 mg/dl, one had atrial
fibrillation, 2 patients continued smoking and 3
patients discontinued antiplatelet therapy.



Table-VI
Risk factor status of subjects with recurrent stroke (n=4)

Variables Case-1 Case-2 Case-3 Case-4
Age (Years) 60 74 65 60

Sex Male Female Male Male
Date of First stroke 05-08-2018 24-06-2018 20-07-2018 22-07-2018
Date of Recurrent stroke 25-08-2018 01-09-2018 28-08-2018 06-08-2018
Hypertension Yes Yes Yes Yes
Systolic BP Uncontrolled Uncontrolled Uncontrolled Controlled
Diastolic BP Controlled Uncontrolled Uncontrolled Uncontrolled
DM No Yes No Yes
Glycemic status Controlled Uncontrolled Controlled Uncontrolled
Dyslipidemia (LDL>100 mg/dl) No Yes Yes Yes
Atrial fibrillation Yes No No No
Smoking status Yes No No Yes
Adherence to antiplatelet/ Anticoagulant No No No

anticoagulant therapy

Discussion:

In the present study we intended to find out the
frequency of stroke recurrence within 3 months of
first ever ischemic stroke and to find out the
association of modifiable risk factor control with
stroke recurrence. This longitudinal observational
study was done on 60 stroke patients presenting
to the outpatient and inpatient departments of
BSMMU over the period of April to October 2018.
Total 60 patients were included in the study after
their first ever ischemic stroke. Out of the 60
patients included in the study, most 17 (28.33%)
belonged to the age group 51-60 years, followed
by 13 (21.67%) patients in the age group 61-70
years. Eleven (18.33%) patients were from 41-50
year age, 8 (13.33%) in 71-80 years, 7 (11.67%) in
31-40 years and only 4 (6.67%) patients were from
18-30 year age group. Mean age of the
respondents was 53.04+£16.72 years. This result
is consistent with a previous study, where mean
age was 55.4 (£10.4) in a population of 1155 first
ever ischemic stroke patients which was done on
an Asian population of Philippines®. But in The
Northern Manhattan Study the mean age was much
higher (69.7 + 12.7 years)*. In a cross sectional
study carried out in 100 patients of stroke, most of
the patients suffering from stroke were male and
most of them were between 51-70 years of age®.

Uddin et al. (2008)' and Idicula et al. (2009)"
showed that ischemic stroke was more common
in male than female. Hannan et al. (2001)'2 showed
that male to female ratio was 2.53:1.

This study shows that among the baseline clinical
parameters, mean pulse rate was 81+£17.64 b/min,
mean systolic and diastolic blood pressures were
157.13+22.06 and 98.35%+13.79 mm Hg
respectively. Irregular pulse was found in 5 (8.33%)
patients, carotid bruit in 7 (11.67%) patients, and
cardiac murmur in 4 (6.67%) patients. In the
Framingham Study 5070 participants were followed
up for 34 years. The age adjusted incidence of
stroke was more than doubled in the presence of
coronary heart disease (p< 0.001) and more than
trebled in the presence of hypertension (p<0.001),
compared with subjects free of these conditions.
There was a more than fourfold excess of stroke
in subjects with cardiac failure (p<0.001) and a near
fivefold excess when atrial fibrillation was present
(p<0.001). Among this biochemical findings it is
obvious that mean fasting blood glucose was high
(9.843.71 mmol/L). It is also being seen in
postprandial blood glucose. HbA1c 8.44+2.88%
shows that most patients were in the diabetic range
.Many land mark studies showed the casual
relationship between diabetes and ischemic stroke
.In patients with type 2 diabetes the risk of diabetic
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complications was strongly associated with
previous hyperglycaemia'3. On initial neurologic
deficits of study subjects at presentation. fifty-seven
(95.0%) patients had hemiplegia, 43(71.67%) had
speech difficulty, 37(61.67%) had facial weakness,
21(35.0%) had unconsciousness, 11(18.33%) had
swallowing difficulty, 11(18.33%) had vertigo, 8
(13.33%) had ataxia and 3 (5.0%) had nystagmus.
Among the findings hemiplegia and speech
disturbance are the most common neurological
deficits among patients, which was followed by
unconsciousness and other disturbances. These
findings are common and readily bring the patient
to the attention of physician and medical service.
In the study by Siddique et al. (2009), most of the
patients with ischemic stroke presented with right
sided hemiparesis (51.25%). Dysarthria was
present in 48(60%) cases, motor dysphasia in
47(58.75%), sensory dysphasia in 1(1.25%),
impaired consciousness in 43(53.75%), headache
in 43.75% (35) patients, vomiting in 40% (32) and
nystagmus in 3(3.75%) cases of ischemic stroke™.
Of the 60 study subjects, most (48.33%) had large
vessel atherosclerosis. Thirteen (21.67%) had
stroke due to undetermined etiologies, 11 (18.33%)
suffered from small artery disease, and only 5
(8.33%) had cardioembolic stroke. In the study by
Karapanayiotides et al. (2004), 33% were due to
large vessel atherosclerosis, 21% cardioembolic,
17% small vessel disease, 16% due to other
causes and 13% of undetermined etiology™®.
Nedeltchev et al. (2004) found that most strokes
were caused by cardiac embolism and cervical
artery dissection (24%),whereas only 9% and 4%
resulted from small vessel disease and large artery
atherosclerosis, respectively. Thirty percent were
due to other determined etiology®.

In this study, most 54 (90.0%) strokes involved the
middle cerebral artery (ACA) territory. Five (8.33%)
were in posterior cerebral artery territory, and only
1 (1.67%) in anterior cerebral artery territory.
Nedeltchev et al. (2004 ) found that of the total 203
patients with stroke, 31(15.27%) had total anterior
circulation stroke, 80(39.40%) had partialanterior
circulation stroke, 38 (18.71%) had lacunar stroke
and 34 (16.73%) had posterior circulation stroke16.
In our study among the 60 stroke patients, only 4
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(6.67%) suffered from stroke recurrence after 3
months. Buenaflor et al. (2017) found that among
the 1155 first onset ischemic stroke patients, 12.8%
had a second ischemic event within the next year,
with an average of 8% annual risk for stroke
recurrence over three yearsS.

A study done by Leoo et al.(2007) in Sweden found
that among the 889 patients who had recurrent
stroke, the most frequent risk factor was
hypertension (75%) followed by hyperlipidemia
(56%), 37% had ischemic heart disease, 29% atrial
fibrillation and 24% diabetes mellitus. Thirteen
percent were current smokers and 11% were
classified as obese'”. The findings of this study is
comparable to our study. In a study by Moroney et
al. (1998) it was found that among vascular risk
factors, there was a higher rate of recurrence
among patients with hypertension, consistent
cigarette use, and alcohol consumption but those
differences failed to reach statistical significance.
Among cardiac conditions, there was a trend
toward a higher rate of early recurrence in patients
with atrial fibrillation, but a significant effect was
not found for other cardiac conditions'8. In a similar
hospital based retrospective study by Fu at el.
(2016) in China, it was found that recurrent stroke
in older men included previous history of myocardial
infarction (OR 6.761; 95% CIl 1.03-44.371),
ischemic stroke or transient ischemic attack (OR,
2.496; 95% Cl, 1.567-3.976), diabetes mellitus
(OR, 1.986; 95% CI, 1.223-3.227), and coronary
atherosclerotic disease (OR, 1.733; 95% ClI, 1.010-
2.974). In young men, hypertension (OR, 1.709;
95% CI, 1.104-2.645), coronary atherosclerotic
heart disease (OR, 1.812; 95% ClI, 1.129-2.911),
and previous history of ischemic stroke or transient
ischemic attack (OR, 2.317; 95% CI, 1.580-3.397)
were independent risk factors of recurrent
strokes'®. As we did not evaluate non modifiable
risk factors it was similar to our study in
comparison.

Limitations:

Every study has some limitations. Our study was
done in short period, with a small sample size.
Study population were enrolled from only one
center hence it may not represent the whole



population of the country. Also, the method of
sampling was purposive, i.e. non-random
sampling, which may affect the findings.

Recommendations:

We recommend that risk factors for recurrent
stroke should be identified early and interventions
done for their control to prevent recurrence. Further
multi-centered prospective cohort study with large
sample size and longer period should be
conducted. Stroke patients and caregivers should
be made aware of the importance of risk factor
modification.

Conclusion:

This longitudinal observational study showed that
chance of stroke recurrence within 3 months of
first ever ischemic stroke is 6.67% in a tertiary care
hospital. Smoking, hypercholesterolemia,
uncontrolled systolic &/or diastolic blood pressure
and discontinuation of antiplatelet therapy were
significantly associated with stroke recurrence in
this population, whereas there was no significant
association with uncontrolled diabetes and atrial
fibrillation. Therefore, early identification and control
of these risk factors are essential to prevent
recurrent stroke, thereby decrease morbidity and
mortality.
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