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Background: Stroke in diabetics may delay recovery and increases the risk of early
recurrence of stroke. We compared the outcomes of patients (with and without dia-
betes) admitted with an acute ischemic stroke (AIS) in the state of Qatar. Patients
and methods: We prospectively compared the clinical presentation, complications,
discharge outcome, and stroke recurrence at 90 days in patients with and without
diabetes. Results: Five thousand two hundred twenty-eight stroke patients were
admitted between January 2014 and December 2017. Two thousand nine hundred
sixty-one had confirmed AIS, 1695 (57.2%) had diabetes, 429 (14.5%) had prediabe-
tes and 873 (29.5%) had no diabetes. Comparing diabetic patients to prediabetic
and nondiabetics, they were significantly older (58.5 § 11.9 versus 54.0 § 12.9 ver-
sus 49.5 § 13.8, P = .0001), had higher rates of hypertension (80.8% versus 67.4%
versus 59.2%), previous stroke (18.0% versus 5.4% versus 6.2%), and coronary
artery disease (12.9% versus 5.6% versus 5.0%; P = .001 for all). The percentage of
patients with modified Rankin scale 3-6 at discharge (39.7% versus 32.6% versus
30.2%; P = .0001) and 90 days (26.7% versus 18.8% versus 21.4%, P = .001); 90-day
mortality (6.2% versus 2.2% versus 5.2%; P = .03) and stroke recurrence (4.2% ver-
sus .7% versus 2.2%; P = .005) was significantly higher in diabetic patients. Conclu-
sions: Patients with diabetes and AIS have more in-hospital complications, worse
discharge outcomes, higher mortality and stroke recurrence at 90 days, compared
to prediabetes and no diabetes.
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INTRODUCTION

Diabetes mellitus (DM) and hyperglycemia are major
risk factors for acute ischemic stroke (AIS).1 Diabetes
mediates its adverse effects on the vasculature through
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diverse mechanisms, including greater endothelial injury,
inflammation, and a heightened prothrombotic state.2,3

Diabetes also alters the size and branching pattern of len-
ticulostriate arteries that may adversely affect the local cir-
culation following acute stroke, leading to greater deficits
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and delayed recovery.4 We have recently shown an
increased prevalence of asymptomatic cerebrovascular
small vessel disease (SVD) in Arabs compared to South
Asians admitted with a stroke in Qatar.5 The prevalence
of diabetes and metabolic syndrome are greatly increased
in the Middle East and in South East Asia.6 There are no
large prospective studies on the outcomes of AIS in rela-
tion to the status of glucose tolerance in the Middle East.
Qatar has one of the highest rates of diagnosed7 and undi-
agnosed DM8 in the world and a diverse expatriate com-
munity, making it a unique population to study the effect
of DM on stroke outcomes.9 We have undertaken a large
prospective cohort study to assess the effect of DM on the
type and severity of stroke, risk of immediate in-hospital
complications, and 90-day recurrence of stroke and mor-
tality in patients presenting with AIS.
Material and Methods

All patients admitted with a diagnosis of AIS to Hamad
General Hospital (HGH), Qatar from January 1, 2014
through December 04, 2017, were included in the analysis
from a hospital-based stroke-database. HGH is a Joint
Commission International accredited 600-bed hospital,
where 95% of all stroke patients in Qatar requiring hospi-
tal admissions are admitted. The stroke program, certified
by the Joint Commission International, is equipped with
all necessary laboratories, neuro-radiological and neuro-
surgical facilities needed to manage patients with an acute
stroke and has a 24-hour thrombolysis and thrombectomy
service. Hyper-acute stroke patients are seen in the Emer-
gency Department by the stroke team to ensure standard-
ized management in relation to assessment and further
management of stroke.

Patient Consent

This paper deals with anonymized data of subjects
admitted to hospital stroke ward in the mentioned period
of January 1, 2014 through December 04, 2017. This stroke
database was set up to provide a base for various medical
research and all data collected in this database are anony-
mized—and used only for statistical analysis and does
not reveal any kind of personal information of patients.
Therefore, this study did not require a consent form, as it
is not a conventional clinical trial study.
Patient Characteristics

Patient characteristics including age, sex, nationality,
medical comorbidities and prior medication, immediate
Emergency Department care, door-to-needle time (for
thrombolysis patients), National Institute of Health Stroke
Scale (NIHSS) score, length of stay (LOS), neuroimaging,
poststroke complications, in-hospital mortality, and recur-
rence were extracted from the HGH Stroke database. The
modified Rankin scale (mRS) was assessed at discharge
and 90 days and patients were classified as having a good
(mRS of � 0-2) or poor (mRS 3-6) outcome.
HbA1c was used according to the 2018 American Dia-

betes Association recommendations to categorize patients
into those without diabetes (<5.7%), prediabetes (5.7%-
6.4%), and diabetes (�6.5%).10 Hypertension (HTN) on
admission was defined as a systolic blood pressure
greater than or equal to 140 mm Hg or a diastolic blood
pressure greater than or equal to 90 mm Hg, or current
treatment with antihypertensive drugs. Body mass index
(in kg/m2) was calculated; categorized as underweight
(<18.5 kg/m2), normal weight (18.5-24.0 kg/m2), or over-
weight/obese (>24.0 kg/m2).11 Dyslipidemia was defined
on the admission lipid profile or use of any lipid-lowering
medication. Records of the common stroke-related com-
plications, including aspiration pneumonia, urinary tract
infection, bed-sores, and sepsis during hospitalization
were collected from the HGH Stroke database.12

Patient Disposition

All patients admitted under the stroke service received
acute care by a multidisciplinary stroke team following
standardized stroke care protocols to minimize the risk of
aspiration pneumonia, bladder infection, venous throm-
bosis, and pressure ulcers. The mechanism of stroke,
severity at presentation, risk of complications, treatments
received LOS in hospital, and the prognosis at discharge
and 90 days were assessed. The stroke recurrence rate and
mortality were determined by prearranged follow-up vis-
its or phone interviews at day-90.

Data Collection and Analysis

All patients admitted with an acute stroke were
enrolled and trained stroke coordinators prospectively
entered data in the HGH Stroke database (Microsoft
Office Access 2007 Database) after a confirmed diagnosis
using the International Classification of Disease, 10th Edition,
definitions (H34¢1, I63.x, I64.x, I61.x, I60.x, G45.x).

Statistical Methods

Descriptive statistics in the form of mean § SD for
interval variables and frequency with percentages for
categorical variables are reported. The distribution of
interval variables was assessed to use appropriate sta-
tistical tools. Student t tests between the 2 groups
(recurrence/no recurrence) and One-Way ANOVA
with post hoc (Bonferroni) for more than 2 groups
were used to assess mean differences among groups.
Chi-square tests were performed to assess for differen-
ces between categorical variables. Univariate and mul-
tivariate logistic regression analysis was done for
recurrence of stroke at 90 days. Odds ratios, 95% CI
with P values were presented with significant and
important independent variables used for multivariate
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analysis. Predictive probabilities were calculated using
final multivariate model for area under the receiver
operating characteristic (ROC) curve. Graphs are pre-
sented for important variables. A “P” value .05
(2-tailed) was considered significant. SPSS 21¢0 statisti-
cal package was used for the analysis.
RESULTS

Patient Characteristics

A total of 5228 patients were admitted to HGH with a
suspected stroke between January 2014 and December
2017. Of these, 2961 were included for analysis. Eighty-
two percent were men, reflecting the high percentage of
male expatriate workers in Qatar (http://www.mdps.
gov.qa/english/population). The mean age of patients
with ischemic stroke was 55.2 § 13.3 years (range 19-105).
Patients with DM were significantly older than those
without diabetes (58.5 § 11.9 versus 50.7 § 13.4 years;
P = .001). At admission, 47.4% (1404/2961) were already
known to have diabetes, while 8.6% (255/2961) were
diagnosed with diabetes and 14.5% (429/2961) with pre-
diabetes on admission. Nearly 28.4% (471/1659) of diag-
nosed diabetic patients were on diabetic treatment at the
time of stroke onset. Of these 10.9% (181/1659) were tak-
ing insulin and 21.9% (364/1659) were on oral anti-DM
therapies. There was a significantly higher prevalence of
HTN (80.8% versus 67.4 versus 59.2%; P < .0001), previ-
ous stroke (18.0% versus 5.4% versus 6.2%, P < .0001),
and Coronary artery disease (CAD) (12.9% versus 5.6%
versus 5.0%; P < .0001) in patients with diabetes com-
pared to prediabetes and nondiabetes, respectively.
The risk factors, ethnicity, type and severity of stroke

and treatment in patients with DM, prediabetes, and no
diabetes are shown in Table 1.
Complications Related to Acute Stroke During Admission

The rates of complications in the 3 groups are shown in
Table 1. A total of 272 medical complications occurred in
186 patients. The incidence of all complications (7.6% ver-
sus 4.9% versus 4.5%; P = .004), aspiration pneumonia
(P = .053), urinary tract infection (P = .02), and sepsis
(P = .013) were significantly greater in DM group com-
pared to prediabetes and nondiabetes groups. Complica-
tions were seen at a higher frequency in patients with
increasing age (62.2 § 15.9 versus 54.8 § 12.9, P < .0001)
and higher random blood sugar (RBS) (10.71 § 5.5 versus
9.65 § 5.2, P < .009) and NIHSS (12.2 § 7.3 versus 4.97 §
4.8, P = .0001) on admission. Even after exclusion of
patients with complications (n = 186), the percentage of
patients with greater disability (mRS of 3-6) at 90 days
was significantly higher (35.6% versus 30.1% versus
27.3%, P < .0001) in diabetes group compared to predia-
betes and nondiabetes groups.
Disability at Discharge and 90 Days

In 1339 (71.9%) patients, 90-day follow-up was done at
follow-up visit in the stroke prevention clinic, while
remaining (512/1860, 28.1%) patients through telephone
calls. The percentage of patients with mRS of 3-6 at dis-
charge (39.7% versus 32.6% versus 30.2%, P < .0001) and
90 days (26.7% versus 18.8% versus 21.4%, P < .005) was
significantly greater in the DM group compared to predia-
betes and nondiabetes groups (Fig 1). Disability was more
severe with subcortical (lacunar) strokes at discharge
(n = 1466; 30.7% versus 21.4% versus 19.4%,
P < .0001) and 90 days (18.3% versus 9.7% versus 12.0%,
P < .006). There was no difference in with cortical strokes
when comparing diabetes group to prediabetes and non-
diabetes groups at discharge and 90 days.

Mortality

There was no difference in the hospital mortality (2.6%
versus 1.4% versus 2.2%, P = .326) within the 3 groups.
However during the 90-day follow-up, there was a signifi-
cant increase in mortality in the DM group compered to
prediabetes and no diabetes (6.2% versus 2.2% versus
5.2%, P = .033, n = 1860; Table 1).

Risk of Recurrent Stroke

The overall rate of recurrent stroke during the study
period was 3.1% (57/1860) 90 days after the index stroke.
Of these, 4.2% had DM, .7% had prediabetes, and 2.2% no
diabetes, P< .005 (Fig 1, Supplementary Table). Recurrent
strokes were more common in older patients (58.8 § 13.0
versus 54.8 § 13.1, P = .02) and in those of Arab ethnicity
(5.4% versus 1.2%, P < .0001). A history of DM (P = .003),
HTN (P = .034), previous stroke (P = .0001), CAD (P = .03),
and AF (P = .032) were all associated with a significantly
higher risk of recurrent stroke. Body mass index (P = .028)
and HbA1c (P = .006) were higher and total cholesterol
(P = .0001) and low density lipoprotein (P = .0001) were
significantly lower, attributed to the prior use of statins
(47.4% versus 12.8%, P < .0001) in the group with recur-
rent stroke (Supplementary Table). Patients with recurrent
stroke had greater disability (mRS 3-6) at discharge (54.4%
versus 27.9%, P < .0001) (Supplementary Table).

Multivariate Analysis

Outcome at 90 Days

Significant variables at univariate analysis were used
for multivariate logistic regression analysis to assess the
adjusted risks for a poor outcome (mRS of 3-6) after the
index event. Adjusted variables were calculated in the
form of odds ratios (ORs) and 95% confidence inetrval
(CI) with P values (Table 2).
Multivariate analysis showed that age (OR:1.029, 95%

CI: 1.018-1.040, P = .0001), DM (OR: 1.374, 95% CI:
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Table 1. Clinical characteristics, complications and outcomes comparing subjects with DM, pre-DM, and no DM (n = 2961)

Variables Total (n = 2961) Non-DM (n = 873) Pre-DM (n = 429) DM (n = 1659) P value

Age 55.2§13.3 49.57§13.8 54.03§12.9 58.54§11.9 .0001

Age 50 or less 1042(35.2) 486(55.7) 178(41.5) 378(22.8) .0001

Gender

Male 2427(82.0) 732(83.8) 376(87.6) 1319(79.5) .0001

Female 534(18.0) 141(16.2) 53(12.4) 340(20.5)

Ethnicity

Qatari 562(19.0) 99(17.6) 44(7.8) 419(74.6) .0001

Non-Qatari Arab 448(15.1) 126(28.1) 47(10.5) 275(61.4)

South Asian 1505(50.8) 434(28.8) 273(18.1) 798(53.0)

Far Eastern 252(8.5) 128 (50.8) 41(16.3) 83(32.9)

African 127(4.3) 44(34.6) 18(14.2) 65(51.2)

Caucasian 67(2.3) 42(62.7) 6(9.0) 19(28.4)

Hypertension 2147(72.5) 517(59.2) 289(67.4) 1341(80.8) .0001

Dyslipidemia 1558(52.6) 407(46.6) 241(56.2) 910(54.9) .0001

Previous stroke 375(12.7) 54(6.2) 23(5.4) 298(18.0) .0001

Coronary artery disease 282(9.5) 44(5.0) 24(5.6) 214(12.9) .0001

Atrial fibrillation 243(8.2) 79(9.0) 32(7.5) 132(8.0) .528

Smoking 793(26.8) 221(25.3) 139(32.4) 433(26.1) .016

Admission blood sugar

(>=6.0 mmol/L; n = 2915)

1972(67.7) 383(44.7) 244(58.5) 1345(82.0) .0001

Prior statin use 448(15.1) 68(7.8) 36(8.4) 344(20.7) .0001

IV thrombolysis 398(13.4) 129(14.8) 75(17.5) 194(11.7) .003

Thrombectomy 96(3.2) 41(4.7) 21(4.9) 34(2.0) .0001

Prognosis at discharge

Poor prognosis (mRS 3-6) 1062(35.9) 264(30.2) 140(32.6) 658(39.7) .0001

Good prognosis (mRS 0-2) 1899(64.1) 609(69.8) 289(67.4) 1001(60.3)

Prognosis at 90 d (n = 1860)

Poor prognosis (mRS 3-6) 446(24.0) 119(21.4) 51(18.8) 276(26.7) .005

Good prognosis (mRS 0-2) 1414(76.0) 437(78.6) 221(81.3) 756(73.3)

Mortality at discharge 68(2.3) 19(2.2) 6(1.4) 43(2.6) .33

Mortality at 90 d (n = 2860) 99(5.3) 29(5.2) 6(2.2) 64(6.2) .033

TOAST classification (n = 2961)

Large vessel disease 750(25.3) 210(24.1) 113(26.3) 427(25.7) .021

Cardio embolic 248(8.4) 92(10.5) 24(5.6) 132(8.0)

Small vessel disease 1466(49.5) 422(48.3) 206(48.0) 838(50.5)

Stroke of determined origin 437(14.8) 125(14.3) 78(18.2) 234(14.1)

Stroke of undetermined origin 60(2.0) 24(2.7) 8(1.9) 28(1.7)

Recurrence 90 d (n = 1860) 57(3.1) 12/556(2.2) 2/272(0.7) 43/1032(4.2) .005

Recurrence 30 d 32(1.1) 10(1.1) 1(.2) 21(1.3) .178

Any complication 186(6.3) 39(4.5) 21(4.9) 126(7.6) .004

Pneumonia 110(3.7) 24(2.7) 12(2.8) 74(4.5) .053

Urinary tract infection 98(3.3) 18(2.1) 12(2.8) 68(4.1) .020

Deep venous thrombosis 1(.03) 1(.1) 0 0 .302

Bed sores 30(1.0) 6(.7) 5(1.2) 19(1.1) .519

Sepsis 33(1.1) 7(.8) 0 26(1.6) .013

NIHSS at presentation 5.43 § 5.3 5.56 § 5.7 5.52 § 4.9 5.33 § 5.1 .545

SBP at presentation (n = 2935) 156.83 § 30.5 155.91 § 33.2 160.0 § 32.4 156.51 § 28.6 .064

DBP at presentation (n = 2927) 89.32 § 19.2 93.19 § 20.7 92.54 § 19.6 86.46 § 17.8 .0001

Body mass index (n = 2776) 27.51 § 5.0 26.77 § 4.6 27.32 § 4.8 27.96 § 5.3 .0001

RBS at presentation (n = 2915) 9.72 § 5.2 6.31 § 1.6 6.87 § 1.9 12.22 § 5.6 .0001

HbA1c 7.4 § 2.4 5.29 § .4 5.97 § .3 8.88 § 2.3 .0001

Cholesterol (n = 2864) 4.96 § 1.3 4.97 § 1.2 5.06 § 1.2 4.93 § 1.4 .169

Triglyceride (n =2866) 1.71 § 1.3 1.48 § .9 1.59 § .9 1.86 § 1.4 .0001

HDL (n = 2866) 1.04 § .5 1.01 § .4 1.18 § 6.4 1.11 § 4.8 .697

LDL (n = 2866) 3.21 § 1.3 3.34 § 1.7 3.36 § 1.1 3.11 § 1.2 .0001

Length of stay (d) (n = 2957) 5.89 § 8.6 5.45 § 6.2 5.53 § 9.9 6.23 § 9.4 .064

Abbreviations: DBP, diastolic blood pressure; DM, diabetes mellitus; HDL, high density lipoprotein; LDL, Low density lipoprotein; mRS,

modified Rankin Score; NIHSS, National Institute of Health Stroke Scale; RBS, random blood sugar; SBP, systolic blood pressure.
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Figure 1. Greater disability (mRS 3-6) at discharge (n = 2961) and 90-day (n = 1860) and risk of recurrence at 90 days (n = 1860) in relation to diabetes status.
Abbreviation: mRS, modified Rankin scale.
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1.022-1.847, P = .035), NIHSS at admission (OR:1.203,
95% CI: 1.171-1.236, P = .0001), prior stroke (OR:1.765,
95% CI: 1.205-2.585, P = .004), complications (OR:2.90,
Table 2. Multivariate logistic regression for poor outc

Poor outcome (mRS 3-6) P value Odd

Prior diabetes .035 1.37

Age .0001 1.02

NIHSS admission .0001 1.20

Prior stroke .004 1.76

Complications .001 2.90

Length of stay .0001 1.15

Risk of stroke recurrence

Age .009 .96

Arab .03 2.07

DM .866 1.08

HTN .332 1.59

Prior stroke .0001 16.2

HbA1c .032 1.20

RBS on admission .167 .95

Cholesterol .001 .67

mRS (3-6) .001 2.82

Abbreviations: DM, diabetes mellitus; HTN, hypertension; mRS, Mo

Scale; RBS, random blood sugar.
95% CI:1.552-5.42, P = .001), and LOS (OR:1.152, 95%
CI: 1.116-1.19, P = .001) were associated with a poorer
outcome. The area under the ROC curve was .88
ome and recurrence of stroke at 90 d (n = 1860)

s ratio 95% Confidence interval

Lower Upper

4 1.022 1.847

9 1.018 1.040

3 1.171 1.236

5 1.205 2.585

1.552 5.420

2 1.116 1.190

.94 - .99 .94 - .99

1.07 - 4.00 1.07 - 4.00

.45 - 2.59 .45 - 2.59

.62 - 4.04 .62 - 4.04

3 8.29 - 31.76 8.29 - 31.76

1.02 - 1.42 1.02 - 1.42

.89 - 1.02 .89 - 1.02

.52 - .86 .52 - .86

1.51 - 5.25 1.51 - 5.25

dified Rankin Score; NIHSS, National Institute of Health Stroke



Figure 2. (a) ROC curve for the logistic regression model for predicting delayed improvement at 90 days. Variable(s) adjusted for age, DM, prior stroke, NIHSS on
admission, complications, and length of stay. The area under the receiver operating characteristic curve was .87 (95% CI, .82-.93), showing 88% accuracy in predict-
ing poor outcome of stroke using the model. (b) ROC curve for the logistic regression model predicting risk of recurrence. Variable(s) adjusted for age, ethnicity, DM,
hypertension, prior stroke, HbA1c, random blood sugar, total cholesterol, and mRS (3-6) at discharge. The area under the receiver operating characteristic curve was
.87 (95% CI, .82-.93), showing 87% accuracy in predicting a recurrence of stroke using the model. Abbreviations: CI, confidence interval; DM, diabetes mellitus;
mRS, modified Rankin scale; ROC, receiver operating characteristic.
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(95%CI, .86-.90) suggesting 89% accuracy in discrimi-
nating the outcome (Fig 2, a).
Multivariate logistic regression was also used to calcu-

late the ORs for stroke recurrence adjusting for age, sex,
ethnicity, DM, HTN, prior stroke, HbA1c, RBS, cholesterol
on admission, and poor outcome (mRS 3-6) at discharge
(Table 2). Age (OR: .96, 95% CI: .94-.99, P < .009), prior
history of stroke (OR: 16.23, 95% CI: 8.29-31.76, P <

.0001), HbA1c (OR: 1.20, 95% CI: 1.02-1.42, P < .032), total
cholesterol (OR: .67,95% CI: .52-.86, P < .001) and greater
disability (mRS 3-6) at discharge (OR: 2.82, 95%CI: 1.51-
5.25, P < .001) were associated with recurrent stroke. The
area under the ROC curve was .87 (95% CI, .82-.93), show-
ing 87% accuracy in discriminating between recurrence
and no recurrence of stroke (Fig 2, b).
DISCUSSION

This is the largest prospective single-center study
assessing the immediate and short-term adverse effects of
diabetes and prediabetes on patients presenting with an
AIS. Patients with DM and AIS were less likely to receive
reperfusion therapy or undergo thrombectomy and had
an increased incidence of in-hospital medical complica-
tions with a longer LOS. Disability at discharge and
90 days was greater; irrespective of the admission stroke
diagnosis (TOAST classification) or stroke severity
(NIHSS score). Subjects with prediabetes had similar out-
comes to nondiabetes stroke patients.
Very few studies have assessed the importance of DM

as a risk factor or its relevance to outcome following AIS
in the Middle East.13 A recent systematic review of 21,724
stroke patients showed that the incidence of diabetes
(33.1%) and smoking (19.3%) was significantly higher,
whilst the incidence of HTN (62.1%), dyslipidemia
(36.8%), ischemic heart disease (24.6%), and atrial fibrilla-
tion (AF) (13.6%) were similar in stroke patients from the
Middle East compared to North America.14 The signifi-
cantly younger age for stroke in Qatar and other countries
in the Middle East likely reflects the poor control of vascu-
lar risk factors in this population.15 A striking finding of
our study was the very high prevalence of dysglycemia
(RBS � 6.0 mmol/L) in 83.5% patients, comprised of
known diabetes, and newly diagnosed diabetes during
admission for stroke. The prevalence of diabetes has
increased by 40.3 % when we compare our results to a
study on stroke in Qatari nationals published from the
same institute 15 years ago.15

In the present study of patients admitted with ischemic
stroke, the prevalence of diabetes was more than 3 times
higher in Qatari patients and twice that in patients from
Southeast Asia compared to Caucasians. An important
observation was that patients with diabetes had a greater
disability at discharge and at 90 days. Although signifi-
cantly more patients with diabetes had medical
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complications while in hospital, even after exclusion of
these patients, the functional outcome at discharge and 90
days remained poorer. Previous studies have shown that
hyperglycemia at admission can worsen outcome in
patients with large strokes only,16 but not in patients with
lacunar stroke or SVD.17 This may reflect the small num-
ber of patients with diabetes and SVD in previous studies.
In the current study more than 50% of patients had SVD
and greater disability and increased risk of recurrence
was most evident in these patients. Structural abnormali-
ties in perforator vessels and endothelial dysfunction
together with an enhanced inflammatory/prothrombotic
state2,4 in diabetes is likely to explain this increased risk.
In the current study the incidence of recurrent stroke

was highest in patients with a history of previous stroke,
diabetes, HTN, higher HbA1c, more severe deficits at dis-
charge and lower total cholesterol, and low density lipo-
protein, attributable to greater statin use. This is
consistent with previous reports showing an increased
risk of recurrent stroke in patients with DM.18,19 Compar-
ing stroke patients with and without diabetes, the 30-day
(4.9% versus 2.7%)20 and 2-year (19.8% versus 12.3%)21

rate of recurrent stroke is almost doubled and has been
attributed to higher rates of HTN, AF, and heart failure in
patients with diabetes.22 In a recent analysis of the China
National Stroke Registry, 9.8% of patients with a minor
stroke suffered a recurrent stroke within 3 months and
the multivariate model identified HTN, DM, AF, coronary
heart disease, and previous stroke as independent predic-
tors for recurrent stroke.23 Similarly, in the present study
we show that older age, Arab ethnicity, diabetes, history
of HTN, prior stroke, and CAD and AF increase the risk
of recurrent stroke. We have further created a logistical
regression model which can predict with very high accu-
racy (AUC 87%), the risk of recurrent stroke in this popu-
lation (Fig 2,b).
This is the largest prospective study to date which has

assessed outcomes in patients with diabetes and prediabe-
tes admitted with AIS in the Middle East. This is particu-
larly relevant given the rapidly increasing prevalence of
diabetes in the Middle East. Moreover, we have the
unique opportunity to assess the impact of diabetes on
stroke outcomes in a diverse population from the Middle
East, South East Asia, and the Far East. We have identified
multiple, potentially treatable risk factors that may con-
tribute to the worse outcomes following AIS in patients
with diabetes.
We acknowledge several limitations of this study. We

have not assessed patients with type 1 and type 2 diabetes
separately. There were no differences in the severity of
stroke based on the NIHSS at admission, however, we did
not assess the volume of acute infarction or account for
the presence and severity of preexisting SVD. We do not
have details regarding the exact therapies used in the
management of DM, HTN, and dyslipidemia in this pop-
ulation.
In conclusion, we report a very high prevalence of pre-
viously diagnosed and newly diagnosed DM and predia-
betes in patients admitted with AIS in Qatar. Patients
with DM had a higher risk of in-hospital complications,
greater disability at discharge and 90 days, and a higher
incidence of recurrent stroke and increased mortality
within 90 days of an AIS.
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