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ABSTRACT

Objective We examined the presentation to hospital,
subtypes of ischaemic stroke for patients admitted to
stroke services in Qatar and their 90-day prognosis

based on the modified Rankin Scale (mRS) for those with
diagnosed and undiagnosed diabetes, hypertension and
dyslipidaemia.

Methods We conducted a retrospective analysis of
patients admitted with acute ischaemic stroke from
January 2014 to April 2024. The mRS was dichotomised
with favourable outcome (0—2) and unfavourable outcome
(3-6).

Results A total of 9479 patients were included in the
study. Patients with a prior history of hypertension and
dyslipidaemia and untreated/undiagnosed for these risk
factors on admission were more likely to present with a
lower National Institute of Health Stroke Scale (NIHSS)
score at admission (p<0.001). These patients were also
more likely to present with small vessel disease (SVD)

or subcortical stroke (p<0.001). Multivariate analysis
revealed that age (adjusted OR 1.05, 95% Cl 1.04 to 1.06)
and hypertension (adjusted OR 1.44, 95% CI 1.07 to 1.96)
were more likely to have an mRS score of 3—6 at 90 days
while males (adjusted OR 0.56, 95% CI 0.46 to 0.69), prior
antidiabetic therapy (adjusted OR 0.52, 95%Cl 0.34 to
0.79) and undiagnosed diabetes (adjusted OR 0.46, 95% Cl
0.22 to 0.99) were protective against an mRS score of 3—-6
at 90 days after adjusting for covariates.

Gonclusion Patients with a prior history of hypertension
and dyslipidaemia and undiagnosed on admission are
more likely to present with a lower NIHSS score but have
a worse outcome at 90 days. The lower NIHSS may be
explained by a higher frequency of SVD.

INTRODUCTION

Stroke is a major cause of disability and death
worldwide, with approximately 12-15million
cases reported annually.' > Compared with
developed/higher-income countries, lower-
income and middle-income countries have
a higher incidence of stroke due to limited
access to education, resources and preventa-
tive measures.” There are several risk factors
associated with stroke, that is, hypertension,
dyslipidaemia, smoking, diabetes and heart
conditions. For some patients, these risk
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= There are several risk factors associated with stroke,
with variable incidence rates reported. For some pa-
tients, these risk factors are only diagnosed after an
acute ischaemic stroke episode. Late recognition or
undermanagement of these risk factors predisposes
them to higher risks of ischaemic stroke and intra-
cranial haemorrhage.

WHAT THIS STUDY ADDS

= Patients with a prior history of hypertension, dys-
lipidaemia and those who present as untreated/
undiagnosed for these risk factors on admission are
more likely to present with a lower National Institute
of Health Stroke Scale (NIHSS) score at admission.
The lower NIHSS may be explained by a higher fre-
quency of small vessel disease. Males, prior anti-
diabetic therapy and undiagnosed diabetes were
protective against an modified Rankin Scale (mRS)
score of 3—6 at 90 days.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Our study demonstrated that patients with undiag-
nosed diabetes, hypertension and dyslipidaemia on
admission were not likely to have a high mRS (3-6)
at 90 days. Conversely, undiagnosed diabetes was
found to have a protective effect against a high mRS
score at 90 days.

factors are only diagnosed after an acute isch-
aemic stroke episode, with variable incidence
rates reported. For instance, atrial fibrilla-
tion was newly diagnosed in 10.5%-11.2%
of patients after stroke,4 5 dyslipidaemia in
20.4%),° type 2 diabetes mellitus in 9.4%-—
16.4%° "and structural cardiac disease in 3%.°
In a cohort study of 1727 patients in Qatar,
39.4%-74.5% and 72.9%-82.4% of patients
were discovered to have untreated diabetes
mellitus and hypertension at baseline, respec-
tively.® Boehme et af also reported that
79.5%-95.1% of patients with at least 1 risk
condition for stroke were inappropriately
treated, with the largest discrepancy observed
for the management of hypertension,
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hypercholesterolaemia and atrial fibrillation. Under-
management or late recognition of these risk factors
increases the risks of ischaemic stroke and intracranial
haemorrhage.

In the Middle East and North African (MENA) region,
there are approximately 7.3million cases of stroke
reported annually, with 300 000 deaths reported in 2019."
Hypertension and diabetes are also the most common
modifiable risk factors for stroke in the MENA region.'
In some countries (eg, Qatar), the number of expatriates
outnumbers the local population by a ratio of almost 10:1.
Most of the expatriates are temporary workers from South
Asia and Middle Eastern regions.® The majority of this
cohort is also from lower socioeconomic backgrounds,
where vascular risk factors may be poorly controlled due
to their socioeconomic circumstances.® Previous studies
have reported that for some patients, vascular risk factors
such as hypertension and dyslipidaemia are only discov-
ered after an acute ischaemic stroke episode.'’ To our
knowledge, there are no follow-up data on these patients’
functional outcomes after these index events.

In this study, we examined the presentation to hospital,
subtypes of ischaemic stroke as defined by the TOAST
classification and 90-day prognosis for patients admitted
to stroke services in Qatar for those with diagnosed and
undiagnosed diabetes, hypertension and dyslipidaemia.

METHODS

Data from patients admitted with a stroke to Hamad
General Hospital (HGH), Doha, Qatar from January
2014 through April 2024 were analysed from a hospital-
based prospective stroke registry. HGH is a Joint Commis-
sion International accredited 600-bed hospital and it
is the only tertiary care medical facility in Qatar where
the stroke service is located. 95% of all strokes in Qatar
requiring admission to hospital are admitted to HGH.
HGH is equipped with all the necessary laboratory,
neuroradiological and neurosurgical facilities and infra-
structure required to manage acute stroke patients.

Patient characteristics
Patient characteristics including age, sex, nationality,
medical comorbidities and prior medication were
collected in the Stroke Registry. Data from the National
Institute of Health Stroke Scale (NITHSS) score, neuroim-
aging data, postdischarge disposition were entered into
the registry. Ischaemic stroke was diagnosed according to
the WHO criteria'? and stroke subtypes by the TOAST
criteria.’® The modified Rankin scale (MRS) measure-
ments were done at discharge and at 90 days following
onset of symptoms. The patients were classified as favour-
able (mRS <£0-2) or unfavourable (mRS 3-6) outcome.
We used the dichotomised mRS scale as it is the most
common method in use to evaluate recovery at 90 days.'*
Diabetes was diagnosed according to the American
diabetes Association (ADA) and WHO recommenda-
tion'” and included patients with a previous diagnosis of

diabetes, on medication for diabetes or an HbAlc of more
than 6.5%, and the diagnosis of pre-diabetes was based
on an HbAlc of 5.7%-6.4% as per the 2015 ADA clinical
practice recommendations. Hypertension was defined as
systolic blood pressure (BP) >140mm Hg or a diastolic
pressure 290 mm Hg, or on current treatment with antihy-
pertensive drugs. We kept track of the number of patients
with hypertension or diabetes who were unaware of these
conditions at the time of presentation to the hospital.
Dyslipidaemia was defined as low-density lipoprotein
(LDL)-cholesterol level 23.62mmol/L, high-density
lipoprotein (HDL) cholesterol level <1.03mmol/L,
triglycerides >1.69 mmol/L or current treatment with a
cholesterol-lowering drug.

Data collection

On identification and confirmation of diagnosis using
the International Classification of Disease, 10th edition,
definitions (H34.1, 163.x, 164.x, 161.x, 160.x and G45.x),
patients’ data were collected by trained stroke coordi-
nators. The ethnicities of the patients were recorded at
admission.

Data analysis and statistics

Descriptive results for all continuous variables were
reported as mean+SD for normally distributed data
or median with range for data with non-normal distri-
butions. The distribution of continuous variables was
assessed before using statistical tools. Age, sex, admission
NIHSS scores, modified Rankin score (mRS) at 90 days
all had a non-normal distribution, as a result, the Kruskal-
Wallis test was performed. Dunn’s test was subsequently
performed for post hoc analysis. Pearson % test or Fish-
er’s exact test was performed whenever appropriate
to compare the proportion of all categorical variables
between the groups. Multiple logistic regression analysis
was performed to assess for risk factors associated with
mRS at 90 days after selecting important and significant
variables at univariate analysis. OR and the 95% CI for the
OR were reported. A p<0.05 (two tailed) was considered
significant. SPSS statistical package was used for the anal-
ysis (SPSS Version 29.0.0.0).

RESULTS
Patient characteristics
A total 0f 9479 patients with a diagnosis of acute ischaemic
stroke were admitted to HGH between January 2014 and
April 2024. The age and sex of the patients are shown in
online supplemental appendix table 1. The majority of
the patients were men 7589 (80.1%). This is reflective of
Qatar’s demographics where a large majority of the popu-
lation is composed of male expatriate community. The
median age (IQR) of all patients presenting with stroke
was b4 (46-64).

The risk factors associated with ischaemic stroke exam-
ined in this study were as follows: diabetes, hyperten-
sion and dyslipidaemia. For each of these risk factors,
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participants were categorised as ‘no history of the risk
factor on admission’, ‘previously diagnosed with the risk
factor on admission’ and ‘undiagnosed/untreated for
the risk factor on admission’. In total, there were 5553
patients with diabetes on admission: 24.9% had no history
of diabetes, 48.8% had a history of diabetes and 9.8% did
not know they had diabetes on admission. 16.5% of the
patients were also categorised as ‘prediabetic’. Kruskal-
Wallis H testand Dunn’s post hoc test were performed and
there was no significant difference in admission NIHSS
and mRS scores at 90 days between undiagnosed diabetic
and patients with pre-diabetes (p=0.34and p=0.24,
respectively). Therefore, patients with pre-diabetes were
combined with undiagnosed diabetes patients into one
category for analysis.

Hypertension was present in 6912 patients at admis-
sion: 27.1% had no history of hypertension, 61.1% had a
history of hypertension and 11.8% were unaware of their
hypertension at time of admission. Lastly, 5015 dyslipi-
daemia patients were admitted: 53.9% had no history of
dyslipidaemia, 19.9% had a history of dyslipidaemia and
26.3% did not know they had dyslipidaemia on admission.
For all three cohorts, patients with risk factors had the
highest median age compared with their counterparts.
28.6% (2714/6765) participants had a smoking history.

Diagnosis

Stroke diagnosis is shown in online supplemental
appendix table 2. Admission TOAST classification was
significantly different between ‘no diabetes’, ‘diabetes’
and ‘undiagnosed diabetes’ patients on admission,
p<0.001. Similar observations were seen for the hyperten-
sive (p<0.001) and dyslipidaemia subgroups (p<0.001).
Small vessel disease was the most common ischaemic
stroke subtype for all cohorts (p<0.001).

Admission NIHSS score

NIHSS score was analysed as both a categorical and
continuous variable. Pearson x? test revealed that there
was a significant association between risk factor status
and admission NIHSS scores: hypertension: x* (4,
N=9438)=53.24, p<0.001; diabetes: x* (4, N=9433)=29.64,
p<0.001 and dyslipidaemia: 3* (4, N=9433)=72.22, p<0.001
(table 1). Diabetes was initially associated with a lower
NIHSS score at admission (p=0.01) (table 2), however,
after applying Bonferroni correction, significance was
lost (p=0.053). In contrast, hypertension and dyslip-
idaemia remained significantly associated with lower
NIHSS admission scores. A summary of mean admission
NIHSS score between the three risk factors cohorts can
be seen in figure 1A-C.

Prognosis at discharge and 90-day outcome

Prognosis at 90 days was analysed as both a categorical
and continuous variable. Pearson %’ test revealed that
there was a significant association between risk factor
status and mRS score at 90 days: hypertension: x2 (2,
N=7104)=74.46, p<0.001; diabetes: x* (2, N=7104)=75.23,

p<0.001 and dyslipidaemia: x* (2, N=7104)=108.56,
p<0.001 (table 2).

When mRS was analysed as a continuous variable using
the Kruskal-Wallis and Dunn’s post hoc test, the mRS
score at 90 days remained significantly different between
diabetic and non-diabetic patients (p<0.001) and diabetic
and undiagnosed diabetes patients (p<0.001) (table 1).
There was also a higher proportion of patients with
diabetes with an mRS score of 3-6 (38.5%) compared
with non-diabetic patients (30.0%) and undiagnosed
diabetes patients (30.2%) (table 2).

For the hypertension cohort, the mRS score at 90
days was significantly different between all subgroups:
normotensive versus hypertensive (p<0.001); normo-
tensive versus undiagnosed hypertension (p=0.045) and
hypertensive versus undiagnosed hypertension (p<0.001)
(table 1). Further analysis revealed that hypertensive
patients had the highest proportion of mRS scores of 3-6
(37.4%) compared with normotensive (28.4%) and undi-
agnosed hypertension (25.8%) (table 2).

Lastly, for the dyslipidaemia cohort, the mRS score at
90 days was significantly different between all subgroups:
no dyslipidaemia versus dyslipidaemia (p<0.001);
no dyslipidaemia versus undiagnosed dyslipidaemia
(p<0.001) and dyslipidaemia versus undiagnosed dyslip-
idaemia (p<0.001) (table 1). Dyslipidaemia patients had
the highest proportion of mRS scores of 3-6 (41.7%)
compared with non-dyslipidaemia patients (34.7%) and
undiagnosed dyslipidaemia patients (24.9%).

Lipid profiles

Serum cholesterol, serum triglycerides, serum HDL and
serum LDL were all significantly different between the
dyslipidaemia subgroups (p<0.001) (online supplemental
appendix table 3).

Risk factors associated with ischaemic stroke

Table 3 details a multiple binary logistic regression
model to identify significant independent factors asso-
ciated with mRS scores of 3-6 at 90 days adjusting for
age, sex, concomitant risk factors and prior treatment.
Age and hypertension were identified as significant
predictors of an mRS score of 3-6 at 90 days (adjusted
OR 1.05, 95%CI 1.04 to 1.06 and adjusted OR 1.44,
95% CI 1.07 to 1.96, respectively). Conversely, the male
sex, prior usage of antidiabetic therapy and undiag-
nosed diabetes were protective against an mRS score of
3-6 at 90 days (adjusted OR 0.56, 95% CI 0.46 to 0.69;
adjusted OR 0.52, 95% CI 0.34 to 0.79; adjusted OR of
0.46, 95% CI 0.22 to 0.99, respectively). The presence of
dyslipidaemia and undiagnosed dyslipidaemia were not
significantly associated with an mRS score of 3-6 at 90
days (adjusted ORs (95% CIs) 1.00 (0.80 to 1.26) and
0.93 (0.71 to 1.24)), respectively. Similarly, the presence
of undiagnosed hypertension was not significantly asso-
ciated with an mRS score of 3-6 at 90 days (adjusted OR
1.49, 95% CI 0.95 to 2.33).
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Table 1 Summary of group differences for admission NIHSS score and prognosis at discharge (mRS at 90 days) using
Kruskal-Wallis H test and Dunn’s post hoc test
Admission Undiagnosed No diabetes vs Diabetes vs
NIHSS No Diabetes Diabetes diabetes Overall No diabetes  undiagnosed undiagnosed
Score (n=2349) (n=4599) (n=2485) significance* vs diabetes* diabetes* diabetes*
4831.52 4651.86 4729.31 0.053 0.16 1.00 0.13
No Hypertension Undiagnosed - No No Hypertension
hypertension  (n=5761) hypertension hypertension vs hypertension vs vs undiagnosed
(n=2553) (n=1119) hypertension® undiagnosed  hypertension*
hypertension*
4937.89 4621.44 4704.99 <0.001t <0.001t 0.049¢t 1.00
No Dyslipidaemia Undiagnosed - No No Dyslipidaemia
dyslipidaemia (n=1866) dyslipidaemia dyslipidaemia dyslipidaemia vs undiagnosed
(n=5079) (n=2488) Vs Vs dyslipidaemia*
dyslipidaemia* undiagnosed
dyslipidaemia*
4835.31 4468.24 4662.06 <0.001¢t .00t .03t 0.06
mRS at 90 No Diabetes  Diabetes Undiagnosed  Overall No diabetes vs No diabetes vs Diabetes vs
days (n=1807) (n=3500) diabetes significance’  diabetes* undiagnosed  undiagnosed
(n=1797) diabetes* diabetes”
3422.90 3129.44 3345.81 <0.001t <0.001t 0.74 <0.001t
No Hypertension Undiagnosed - No No Hypertension
hypertension  (n=4369) hypertension hypertension vs hypertension vs vs undiagnosed
(n=1904) (n=831) hypertension® undiagnosed  hypertension*
hypertension*
3371.71 3703.32 3173.82 <0.001t <0.001t 0.051 <0.001t
No Dyslipidaemia Undiagnosed - No No Dyslipidaemia
dyslipidaemia (n=1499) dyslipidaemia dyslipidaemia dyslipidaemia vs undiagnosed
(n=3745) (n=1860) VS VS dyslipidaemia*
dyslipidaemia* undiagnosed
dyslipidaemia*
3589.29 3888.52 3207.62 <0.001t <0.001t <0.001t <0.001t

*Bonferroni correction for multiple tests has been applied for the p values reported.

+p<0.05

mRS, modified Rankin Score; NIHSS, National Institute of Health Stroke Scale/Score.

DISCUSSION
Our study shows that patients with a prior history of
hypertension and dyslipidaemia as well as those who
appear as untreated/undiagnosed for these risk factors
on admission are more likely to present with a lower
NIHSS score at admission. These patients were also more
likely to present with small vessel disease or subcortical
stroke. This may in part explain the lower NIHSS at
presentation. However, for patients with prior histories
hypertension and dyslipidaemia, their prognosis at 90
days was worse compared with patients without these risk
factors and those who were undiagnosed for these risk
factors at the time of admission. Further analysis revealed
that age and hypertension were strongly associated with a
high mRS score (3-6) at 90 days, adjusting for covariates.
Conversely, the male sex, prior antidiabetic therapy and
undiagnosed diabetes were protective against a high mRS
score at 90 days.

Similar to other studies that have reported the adverse

. . . 1617
effects of diabetes on ischaemic stroke outcomes, we

observed a better prognosis at 90 days (lower mRS scores)
for patients with undiagnosed diabetes compared with
patients with diabetes. Similarly, multivariate regression
analysis revealed that patients with undiagnosed diabetes
were 0.46 times less likely to develop a higher mRS
score at 90 days. This may be because the ‘undiagnosed’
diabetics had milder disease. The undiagnosed diabetes
had a median (IQR) HbAlc of 6.2 (5.9-7.2) compared
to patients with diabetes 8.5 (7.0-10.4). High levels of
HbAlc, thatis, 26.5, have been demonstrated to be signifi-
cantly associated with poorer neurological outcomes
(adjusted OR of 2.387, 95% CI 1.201 to 4.745).'® Simi-
larly, Lei et al® reported that patients with a HbA1C >8.3
had significantly higher rates of mortality at 3 months
(p=0.012) and 1 year (p=0.034). Interestingly, the use of
antidiabetic therapy seemed to be protectlve against poor
ischaemic stroke outcomes. Mima et al’ have previously
reported that administration of metformin in diabetes
mellitus patients prior to stroke onset may be associated
with reduced neurological severity (OR 11.3, p=0.046).
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Table 2 Summary of admission NIHSS scores and prognosis at discharge between diabetic, hypertensive and dyslipidaemia

patients
No diabetes Diabetes Undiagnosed diabetes Overall
Admission NIHSS score (n=2349) (n=4599) (n=2485) significance*
Total <0.001t
Mild stroke (NIHSS 0-4) 1413 (60.2%) 2888 (62.8%) 1510 (60.8%)
Moderate stroke (NIHSS 5-10) 511 (21.8%) 1066 (23.2%) 632 (25.4%)
Severe stroke (NIHSS 11 or more) 425 (18.1%) 645 (14.0%) 343 (13.8%)
No Hypertension Hypertension Undiagnosed Hypertension
(n=2553) (n=5761) (n=1119)
Total <0.001¢t
Mild stroke (NIHSS 0-4) 1462 (57.3%) 3639 (63.2%) 710 (63.4%)
Moderate stroke (NIHSS 5-10) 602 (23.6%) 1335 (13.2%) 272 (24.3%)
Severe stroke (NIHSS 11 or more) 489 (19.2%) 787 (13.7%) 137 (12.2%)
No dyslipidaemia Dyslipidaemia Undiagnosed dyslipidaemia
(n=5079) (n=1866) (n=2488)
Total <0.001t
Mild stroke (NIHSS 0-4) 2996 (59.0%) 1239 (66.4%) 1576 (63.3%)
Moderate stroke (NIHSS 5-10) 1216 (23.9%) 359 (19.2%) 634 (25.5%)
Severe stroke (NIHSS 11 or more) 867 (17.1%) 268 (14.4%) 278 (11.2%)
Prognosis at 90 days No diabetes Diabetes Undiagnosed diabetes
(n=1807) (n=3500) (n=1797)
Total <0.001t
Favourable prognosis (MRS 0-2) 1265 (70.0%) 2152 (61.5%) 1297 (72.2%)
Unfavourable prognosis (MRS 3-6) 542 (30.0%) 1348 (38.5%) 500 (27.8%)
No hypertension Hypertension Undiagnosed hypertension
(n=1904) (n=4369) (n=831)
Total <0.001t
Favourable prognosis (MRS 0-2) 1363 (71.6%) 2734 (62.6%) 617 (74.2%)
Unfavourable prognosis (MRS 3-6) 541 (28.4%) 1635 (37.4%) 214 (25.8%)
No dyslipidaemia Dyslipidaemia Undiagnosed dyslipidaemia
(n=3745) (n=1499) (n=1860)
Total <0.001¢t

Favourable prognosis (MRS 0-2)
Unfavourable Prognosis (MRS 3-6)

2444 (65.3%)
1301 (34.7%)

*P value has been measured using Pearson %2 test.
1p<0.05.

874 (58.3%)
625 (41.7%)

1396 (75.1%)
464 (24.9%)

mRS, modified Rankin Scale; NIHSS, National Institute of Health Stroke Scale.

Similarly, we have shown that prestroke treatment with
metformin improved the mRS at 90 days outcome by a
factor of 0.14 (incidence risk ratio of 0.86, p=0.006).*' In
our current study, the use of antidiabetic therapy prior to
admission was protective against a higher mRS score at 90
days (adjusted OR 0.52, 95% CI 0.34 to 0.79).

Previous reports suggest that patients with dyslipidaemia
may have better outcomes following an acute stroke.”* %
In the SPARCL trial,24 a 13.7mg/dL increase in HDL was
associated with a 13% reduction in ischaemic stroke risk
as well as major adverse cardiac events. Similarly, Ali et
al”® reported a 2.27-fold higher mortality rate in the low-
normal HDL group compared with the high HDL group

(p=0.049) as well as a higher 1-year stroke recurrence rate
for the low-normal HDL group (p=0.034). Similarly, in
our study, known dyslipidaemia and undiagnosed dyslip-
idaemia were not strongly associated with a higher mRS
score at 90 days after adjusting for covariates (adjusted
OR 1.00, 95%CI 0.80 to 1.26 and adjusted OR 0.93,
95% CI 0.71 to 1.24).

Our study also showed that males were 0.56 times less
likely to have an mRS score of 3-6 at 90 days compared
with females (p<0.001). This is likely secondary to the
younger age of the predominantly younger expatriate
male population in Qatar (the median age of males in
our study was 53 compared with 63 for females). There

Tran KH, et al. BMJ Neurol Open 2024;6:000819. doi:10.1136/bmjno-2024-000819
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are additional biological differences that may explain
this effect. It has been reported that women and men
differ in their baseline functional status during their first
stroke onset, with the former exhibiting a poorer func-
tional baseline.” This is attributed to females’ older age
during their first stroke episode® and living arrange-
ments whereby females tend to live alone.*® Females are
also more predisposed to obesity® and hypertension.”
In addition, the male patients were younger, were more
likely to have small vessel disease and had lower NIHSS
at admission. These factors may contribute to the better
outcome at 90 days.

In our study, we also observed that patients with undi-
agnosed risk factors for diabetes, hypertension and dyslip-
idaemia, all had lower mRS scores at 90 days compared
with patients with known risk factors. One reason for this
is that a higher proportion of patients from these undi-
agnosed risk factor categories presented with small vessel
disease compared with the known risk factors group.
Several studies have reported that patients who present
with small vessel disease have a better outcome than
patients diagnosed with strokes or other aetiologies. In a
study composed of 1816 patients, Arsava et al’' reported
that regardless of the etiologic stroke classification system
used (CCS vs TOAST vs ASCO), patients with small artery
occlusion all had the lowest 90 day cumulative mortality

risk (p<0.001) compared with large artery atherosclerosis,
cardiac embolism, strokes of uncommon causes and unde-
termined causes. Markaki et alf* also reported that the
l-year and 4-year mortality rates were lowest for patients
with small artery occlusion compared with patients with
large artery atherosclerosis, cardioembolic stroke and
patients with strokes of unknown aetiology. However, in a
retrospective analysis of 538 patients, Wei et al”® observed
the 90-day mortality rate to be highest among patients
with small artery occlusion (28.57%) compared with
12.5% for patients with stroke of other determined causes
and 10.21% for large artery atherosclerosis (p<0.001). A
potential explanation for this discrepancy is that none
of the patients enrolled in this study had a minor stroke,
therefore, they may be more prone to poorer outcomes.
Another rationale is that for patients with known risk
factors, their conditions might be more severe than
patients with no risk factors and undiagnosed risk factors,
which might predispose them to higher mRS scores.
Although some studies have reported hypertension
to be protective against mortality after stroke, we found
a strong association between hypertension (adjusted
OR 1.44, 95% CI 1.07 to 1.96) and a higher mRS score
at 90 days but not undiagnosed hypertension (adjusted
OR 1.49, 95% CI 0.95 to 2.33). In several observational
studies, both extremes of high and low BP values are
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associated with poor outcomes following stroke.** ¥

After an ischaemic episode, a penumbra of viable brain
tissues exists around the infarcted area and an acute
hypertensive response can be beneficial in this instance
as it preserves the cerebral blood flow to the hypoper-
fused area.”® Conversely, high BP can increase the risk of
oedema formation, haematoma enlargement and haem-
orrhagic transformation in ischaemic stroke.”” Perhaps
there is an optimal range of BP and depending on patient
characteristics, having a history of hypertension can be
beneficial for some but adverse for others. In our study,
we did not collect data on the duration of our patients’
hypertension, therefore, depending on how long they
had this condition for, this can be associated with a low or
high mRS score at 90 days. Future studies should examine
how the duration of hypertension can affect patients’
outcomes following ischaemic stroke. We also did not
observe a significant association between smoking history
and higher mRS score at 90 days (adjusted OR 0.92,
95% CI 0.73 to 1.15). A potential explanation for this is
that smokers are more likely to be younger and are more
likely to experience small vessel disease compared with
other stroke subtypes.” Indeed, in our study, smokers
were significantly younger than non-smokers (p<0.001).

There are several limitations to our study. First, we do
not know the duration of the diabetes, hypertension and
dyslipidaemia prior to the acute stroke or how well these
conditions were treated prior to the stroke, although
such data are often difficult to collect and have inherent
inaccuracies, that is, recall biases. There were other risk
factors that we did not assess in our study such as history
of atrial fibrillation, ischaemic heart disease, congestive
heart failure, valvular heart disease and usage of prior
antithrombotic prior to stroke onset. We also had missing
data for the mRS score at 90 days on 2249 patients (out
of 9479). Since Qatar’s population is composed of mainly
of expatriate workers, it is impossible to collect data for
everyone as they may have moved back to their home
country once their work contract ended. Our patient
sample is also composed of largely Middle Eastern
ethnicity (Qatari, Arabs), South Asian and Far Eastern
(Asians), therefore, our results might have differed if we
recruited patients of other ethnicities. However, given
the large sample size of our study and the prospective
design, we believe our results provide valuable informa-
tion on ischaemic stroke outcomes between patients with
known risk factors and those with undiagnosed and/or
no known risk factors. Lastly, we did not collect patient’s
level of education, household income, geographical loca-
tion and occupation, which could inform us of patients’
awareness of stroke risk factors as well as capacity to access
care/services to manage these conditions.

CONCLUSION

Patients with a prior history of hypertension and dyslipi-
daemia as well as those who were untreated /undiagnosed
for these risk factors on admission are more likely to

present with a low NIHSS admission score. These patients
were also more likely to present with small vessel disease
or subcortical stroke. In contrast, patients with these risk
factors had a higher proportion of poor outcomes (higher
mRS scores) at 90 days. A similar trend was not observed
for patients with undiagnosed risk factors. Multivariate
analysis revealed that age and hypertension were inde-
pendent predictors of a higher mRS score (3-6) at 90
days while the male sex, undiagnosed diabetes and prior
antidiabetic therapy were protective against a higher mRS
score at 90 days.
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