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Ischaemic stroke in Jordan: a 2-year
hospital-based study of subtypes and
risk factors
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ABSTRACT A retrospective study was made of 200 consacutive patients with first-ever ischaemic stroke,
admitted to Jordan University Hospital over a 2-year period. The mean age was 81.2 years [range 29-93).
The most common stroke subtype was lacunar infarct {(51.5%;), but frequency of cardioembalic stroke was
low (8.0%). Hypertension, diabetes mallitus and smoking were the most common fisk tactors for atheroscle-
rotic non-cardivembolic stroke, Chronic atrial fibrillation was the most common risk factor for cardioembolic
stroke. No patient had severe extracraniai carotid or vertebral artery stenosis (> 50% narrowing). Lacunar
strokes presented predominantly as pure motor stroke (67/103) and were mainly in the internal capsule (34/
103). The tavourable outcome (85% discharged home} may be due to the relatively young age and the
predominance of lacunarintarcts.

Ll-accident ischémique cérébral en Jordanie : étude hospitalidre sur deux ans des sous-types
et des facteurs de risque

RESUME Une étude rétrospective a été réalisée sur une période de deux ans chez 200 patients consécu-
tivement admis A 'Hépital Linivarsitaire de . Inrdanie pour un premier infarchis cérébral. 'Aga moyen était de
61,2 ans (fourchette ; 29-95 ans). Le sous-type d’accident cérébral le plus courant était l'infarctus lacunaire
{E1,5 %}, mais la fréquence des embolies cérébrales d'origine cardiague était taible (8,0 %). Lhypertension,
ie diabéte sucré et le tabagisme étaient les facteurs de risque les plus courants pour les infarctus cérébraux
non cardio-emboliques d'crigine athérasclératique. La fibrillation auriculaire chronique éiai ie facieur de
riaque le plua courant pour lea embalies cérébrales d'origing cardiaque. Aucun paticnt n'avait de sténooc
sévere de I'artére vertébrale ou de la carotide extracranienne (> 50 % de rétrécissement). Les infarctus
tacunaires se présentaient principalement comme une hémiptégie motrice pure (67/103) et étaient localisés
surtout dans la capsule interne {34/103). Lissue favorable (85 % des patients sont rentrés & leur domicile &
1a sortie de 'hdpital) peut &ire due a I'age reiativement jeune et & 'a prédominance des infarctus lacunaires.
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Introduction

Stroke is the third leading cause of death
and among the leading causes of disability
in the United States, Europe and many de-
veloping countries [11. Marve vecent studies
demanstrate that different ethnic/racial
populations may have different incidence
rates and may be predisposed to different
stroke subtypes. For instance, African
Americans have a significantly higher inci-
dence and mortality ratec compared with
white people {2]. Elderly Hispanic paticnts
have a jower mortality rate sccondary to
siroke compared with white people. Afr-
can-Americans and Native Americans also
present more frequently with lacunar inf-
arcts and intracranial haemarrhage {31
Meanwhile, the ditfference in cardioembolic
stroke rtates between African-Americans
and whites is not statistically significant.
However, these rates are lower in Hispauic
Americaas {F].

Few studies have explored the risk fac-
tors and prevalence of siroke in the Arab
population and no study could be found re-
garding stroke in Jordan [4-8). A hospital-
based study in Sudan demonstrated an
earlier incidence of stroke but a similar risk
factor profile io other populations {7]. In a
hospital-based study in Qatar, patients also
had earlier peak siroke rates as well as
higher rawes of hypertension and diabetes
[8). The largest Arab registry is in Saudi
Arabia, which also demonsirated an earlier
onset of strake (4]. In Saudi Arabia, large
infarcts {56%—~67% of a}) strokes) were the
most commeon stroke type; there was also a
large proportion of lagunar infarcts {(33%—~
46%) [4].

This case review of 200 Jordanian pa-
tients with ischaemic stroke wag conduct-
ed to explore the age and sex distribution,
stroke subtypes, risk factors, clinical and
imaging findings, treatment and outcome.

Methods

The Jordan University Hospital is a 530-bed
tertiary care teaching hospial providing
health care to a large section of the middle-
class Jordanian population. As the major
university hospital in Jordan, it serves as a
principal referral centre for the engire Jor-
danian population. The case notes of 200
consecutive patients with first-ever is-
chaemic siroke admitted o the hospital
through the ¢cmergency department be-
tween January 2000 and Deccember 2061
were reviewed.,

We applied the definition of stroke given
by the World Health Organization [9]: rap-
idly developing clinical signs of focal or
giobal disturbance of cerebral function,
with symptoms fasting 24 hours or longer
or leading to dcath, with no apparem cause
other than vascular origin,

All patients had an initial computed to-
mography (CT) brain scaa to cxclude in-
tracerebral hacmorthage {ollowed after a
few days by a second CT and/or magnctic
resanance imaging (MRD) scan to confirm
the infarct tocation and size. When clinical-
ly indicated and technically feasible, some
patients had carotid Doppler ultrasound
and/or magnetic resonance angiography
(MRA) of the neck and brain vessels to rule
out arterial stenpsis or occlusion, Most pa-
tients had 2 D-transthoracic cchocardio-
graphy 10 rule out a valvulopathy ov left
atrialfventricular clot. Tests for hypercoag-
vlable siate or vasculitis were done when
clinically indicated.

Each patient was assessed for risk fac-
tors for stroke, Hypertension, diabetes mel-
Yitus, and hyperlipidaemia were defined by
standard guidelines {70-72]. Ischacmic
heart disease, myocardial infarction and
atrial fibriflatiott were confirmed by a 12-
Jead elecirocardiogram (ECG) and with a
cardiology consultation. History of prior
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transient ischaemic attacks and smoking
were also noted.

An asscssment was made of the
cause(s) of the stroke and these were clas-
sified into subtypes using the TOAST crite-
ria [73] and according to whether the cause
was deicrmined or undetermined (2 or
more possible causes or negative cvalua-
tion),

Management included treatment with
antiplatelet drugs (aspirin 325 myfday,
ticlopidine 250 mg twice daily), anticoagu-
lants (warfarin, maintaining an international
normalized ratio of 2 33, physiotheropy,
antioedema agents {mannitol), reduction of
risk factors or supportive measures, cach
when indicated. None of the patients re-
ceived thrombolytic drugs owing to the
tack of supportive facilities at this hospital
and late presentation to the emergency de-
partment (the mean time between onset of
stroke and arrival at the emergency depart-
ment was 21 hours, range 6120 hours).

Qutcome was ¢lassificd broadly into:
ambulatory with mild neurological deficit,
maoderate neurological deficit compromis-
ing activities of daily living (aphasia, hemi-
paresis, assistance in ambulation), and
severc neurological deficit (hemiplegia) or
vegetative state and death.

Resulis

There were 200 patients with ischacmic
stroke, accounting fot 3.5% of admissions
to the medical ward/intensive care unit dur-
ing the study period. The mean age was
61.2 years, range 29-95 years, comprising
112 males and 88 females (male to femalc
ratio of 1.3), The age and scx disteibution is
shown in Table 1. Most of the patients
(159/200) were botween 51 and 80 years;
however, there was a high proportion of
patients with stroke aged under 55 years
(41/200).

Table 1 Age and sex distribution of 200

paticnts with first-ever Isechaemic atroko

Male Female Total

Age {years}

No. No. No.
21-30 ] 1
3140 3 2 5
HM-50 14 8 2
51-60 37 2 59
51-70 38 3 63
71-80 i2 19 K1l
£1-90 7 4 11
H1-100 0 2 2
Totat 112 a8 200

The cause of stroke could be deter-
mined for 161 patients (80.5%); the major-
ity of casts (51.5%) were Jacunar infarcts
(Table 2). Most of the ctiologically undeter-
mincd cases, 30/39 (76.9%), had athero-
sclerotic and/or lacunar infarcts.

The risk factors for each stroke sub-
type are shown in Table 3. The most
common risk overall was hypertension
(76.0%) foliowed by diabetes mellitus
(44.0%), smoking (35.0%), hyperlipi-
daemia (33.0%) and ischaemic heart dis-
ease (20.5%). Hypertension was also a
major risk factor for lacunar infarcts in 87
out of 103 patients (84.5%) followed by
diabetes mellitus in 49/103 (47.6%) and
smoking in 30/103 (29.1%).

Among the 152 patients with hyperten-
sion, 100 had known hypertension, 23
were newly diagnosed and 29 had uncon-
trolled hypertension 4t the time of stroke.
Among the 88 diabetic paticnts, 59 had
known diabeles melhtus, 14 were newly di-
agnosed and 15 had uncontrolled diabetes
mellitus at the time of stroke. Among the 66
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Tabie 2 Subtypes of ischaemic strokes
among 200 patients with tirst-ever ischaemic
stroke, classified using the TOAST criteria

[73

Category No.of %
patients
{n=200)
Cause determined
Large artery atherosclerosis 40 200
Lacunes 103 515
Cardicembolism 16 8.0
Hypercoaguiable state 2 10
Total 161 BOS
Cause undetermined
Atherosclerosis and/or
lacunes 30 1540
Embolism with 2+ possible
causes 3 20
Negative evaluation 6 3.0
Tatal 38 185
Totaf 200

100.0

n = total number of patients.

patients with hyperlipidacmia, 35 had
known and 31 newly diagnosed hyperlipi-
daemia. Among the 70 smokers, 62 were
males and 8 females. No risk factors ex-
cept elderly age could be determined in 12
paticnts. Twa patients had hypercoagulable
state (primary antiphospholipid syndrome).

There were 16 patients (8.0%) with
cardioembolic strokes. The majority (14/
16} wete fernale patients above the age of
50 years (7 above 70 years) with 12 out of
[6 having chronic atrial fibrillation and at
least 1 other risk factor (mainly hyperten-
sion and left ventricular hypertrophy).
None of the patients with atrial fibrillation
had therapeutic levels of warfarin before
the stroke (2 paticnts discontinued war-
farin, 4 were taking warfarin but were sub-
therapcutic, the remainder were not taking
the medication).

Large artery atherosclerotic strokes
(20.0% of cases) were predominantly in
the carotid territory (22/37} as opposed to
the vertebrobasilar region (15/37) and pre-
scnted mainly with hemiparesisthemipiegia
with or without aphasia and lateral homoen-
ymous hemianopsia. MRI and/or CT brain
scans showed infarcts located predomi-
nantly in branch vessels (13/22 in a branch
of middle cerebral ariery and 8/15 in the
posterior ¢erebral artery). Strikingly, none
of these patients had haemodynamically
significant extracranial carotid or vertchral
artery atherosclervsis (> 30% luminal nar-
rowing) on carotid Doppler ultrasound and/
or MRA of neck vesscls. The most com-
mon clinical presentation of lacunar inf-
Qrels was pure Imotor siroke (67/103)
followed by mixed sensorimotor stroke
(26/103}. The most common lacunar inf-
arct location on CT and/or MRI brain was
in the intermal capsule (34/103) foltowed by
multiple locations (25/103) and the periven-
tricular area (17/103}. Lacunes were
shown on CT scan in 73 out of 103 patients
{70.9%), bui in 17/103 {16.5%) they were
scen only on MRI and in 13/103 were
shown on both scans.

Ofthe etiologically undetermined stroke
subtypes, 30 patients had atherosclerosis
and/or lacuncs, Three patients had embo-
i1sms with 2 or more possible causcs; 2 had
atrial fibrillation and hypertension and the
third cardiomyopathy and hypertension,
There werc 6 patients with a negative eval-
vatton who had mulsiple risk factors (hy-
pertension, diabetes mellitus, smoking).

A [ew vcatment complications vc-
curted. Four patients had bleeding duode-
nal ulcers due to aspirin and 2 had warfarin
toxicity. With regard to outcome, most pa-
tients did well, Afler a mean follow-up of
18 months (range 3 to 24 months), 170 pa-
tients (85.0%) were discharged home.
Among those discharged, 107 had mild
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neurological deficit and 63 required assis-
tance with ambulation The latter group of
patients had a prolonged stay in the hospital
due to lack of a rehabilitation centre at Jor-
dan University Hospital. Thirty patients
(15.0%) dicd, 10 dne to large infarcts in
middle cerebral artery ierritory with hernia-
tion, 7 due to brainstem infarcts and 13
secondary 10 medical comorbidities {such
ag aspiration pnanmaonia, deep vein throm-
bosis with pulmonary embolism, sepsis, re-
nal failurc).

Discussion

Scveral points emerge from this retrospec-
tive study of 200 patients with first-ever is-
chacmic stroke admitted w  Jordan
University Hospital over a 2-year period.
The stroke admission rate of 3.5% was
similar to that from other Arab countrics
[4-6.14]. The mean age of vur paticuls
(61.2 years) was younger than in industri-
alized countries. For instance, in the
Framingham study the mean age of stroke
patients was 65.4 years [ur wen and 606.1
years for women [/5]. In the Northern
Manhattan Stroke Study (NO-MASS) the
mean age at ischaemic stroke was 70 ycars
[10].

Concerning stroke subtypes, 161/200
(80.5%) of our paticnts had a stroke of de-
termined cause, similar to the determined
stvke 1ates 96/136 (70.5%%) found by Con-
1i [#7]. The majority of determined strokes
were lacunar infarcts (51.5%), which were
more frequent comparcd with other Middie
Castermn and Westemn studies [2 &, 74 J&8];
the frequencies of lacunes in most popula-
tions ranged from 11% to 42%. Our higher
percentage of lacunar infarcts may be due
to the higher rate of hypertension in our
patients compared with most populations.
In addition, the proportion of large artery
atherosclerotic strokes (20.0%) was simi-

lar to some studics [/7,/9] but less than in
others (30% and 39.5%) [78,37]. Cardi-
oembolic strokes in our scrics (8.0%) were
less frequent in comparison with other
studies (17.5% to 31%) [/7-19,27,31].
The number of patients (3.0%) with a neg-
ative evaluation was less than that found by
others [/7,31] and furthermore these pa-
tients did not receive transesophageal
echocardiography to rule out cardiogenic
or aortic arch embolic sources. As demon-
strated by Amarenco, as many as 38% of
patients with no discernible cause for em-
bolic strokes may have atherosclerotic
plaques > 4 mm in diamcter in the aortic
arch | 20].

The most frequent risk factor in our pa-
tients with non-cardioembolic strokes was
hypertension (76.0%). tollowed by diabe-
tes metlitus (44.0%). Hypertension was
also a major risk factor for lacunar nfarcts,
as was diabeles mellitus and smoking. Sim-
ilarly, in a population-based study in Minne-
sota, Sacco noted that hypertension was
found in 81% of patients with lacunar inf-
arcts {2/]. Smoking and hyperlipidacmia
were also important risk factors in our
study, as in other Middle and Far Eastern
studies [14,26].

Concerning cardioembolic strokes, the
most common risk factor was chronic atri-
al fibrillation (12/16 patients) associatcd
with other risk factors (diabetes mellitus,
hypertension with left ventricular hypertro-
phy) occurring in women above the age of
50 years, which is in agreement with other
studies [22-25). Interestingly, we had few
men with atrial fibrillation in this study.

With regard to clinical and imaging find-
ings in non-cardioembolic strokes, there
was a striking absence of scvere extracra-
nial carotid and/or vertebral atherosclerosis
{> 50% narrowing) in all of our patients.
This is similar to Qari’s study. in which
only 4 out of 71 Saudi Arabian patients had
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severe carotid stenosis | /4], Other Middle
Eastern reports [4] found a higher frequen-
¢y of lacunar infarcts and a less frequent
prevalence of extracranial large artery dis-
ease. On the other hand, pure motor stroke
was the most common sign of lacunar inf-
arct {67 of 103 patients, 65.U0%), which is
in accordance with other studies.
[6.26,27]. The most frequent location
was in the internal capsule (34/103). With
respect to cardioembolic strokes, the most
common clinical sign was hemiparesis/
hemiplegia with or without aphasia and all
patients had cortical infarcts in accordance
with Dulli et al. where the odds ratio tor
cortical stroke was highest for atrial fibril-
lation on ECG (OR =4.77; CI: 2.08 10.94)
[28].

In cardioembolic strokes, only 6 out of

16 of our patients were on warfarin prior to
their stroke (2 had stopped recently prior to
the stroke and 4 had sub-therapcutic lev-
¢ls). Thus 12 out of 6 patients {/3%)
were not properly treated with warfarin
prior to stroke. The problem of undcrtreat-
ing patients with atrial fibrillation has been
demonstrated by ITbrahim and Kwoh who
found in a cohort of 2093 patients with
heart failure and atrial fibrillation that only
414 paticnts (20%) received oral anticoag-
ulanis [29]. (Id age was negatively associ-
ated with their use. Deplanque ¢t al. also
noted that among 137 patients with atrial
fibrillation cligible for oral anticoagulation,
108 (78.8%) did not receive trcatment
[30].

With regard to outcome, after a mean
follow-up of 18 months, 85% of patients

were discharged home (two-thirds inde-
pendent, one-third dependent) and 15%
died. The mortality rate was in the lower
range, similar to Vilalta and Arboix’s Barce-
lona registry at 14% [37]. Ikebe et al. found
among 315 stroke patients fotlowed up for
1 year that 33% died, 13% wcre dependent
and 54% independent in activities of daily
living [32]. The relatively good outcome in
our patients may be due to their relatively
low mean age and the predominance of la-
cunar infarcts.

In conclusion, this study has shown,
first, a younger age of stroke prevalence
compared with developed countries: sec-
ond, a distinctive predominance of lacunar
infarcts with absencc of severe extracranial
atherosclerotic disease and a lower fre-
quency of cardivembolic strokes; and,
third, that the major risk factors for non-
cardiocmbelic and cardiocmbolic strokes
were hypertenston and chronic atrial fibril-
lation respectively. Although this study has
the limitations associated with being a
small, retrospective, hospital-based study,
our results suggest the morbidity and mor-
tality of stroke would be greatly reduced by
appropriate management of hypertension.
The lacunar stroke and hypertension rate is
higher than most regions, and should be a
focus of public health in Jordan and the
Arab world. Furthermore, more nursing
homes and rehabilitation centres in Jordan
may reduce the length of hospital stay. Fu-
ture community-bascd stroke registry and
clinical trials in the region would further
clucidate the health needs of the population.
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