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ABSTRACT
Objective To characterise the risk-factor profile and
treatment gaps among patients with, or at risk for,
cardiovascular disease in the Middle East.
Design Secondary analysis of a prospective
observational study.
Setting International multicentre study (Reduction of
Atherothrombosis for Continued Health).
Patients Stable outpatients with established
cardiovascular disease or at least three risk factors for
atherothrombosis. The present analysis was based on
840 patients from the Middle East.
Intervention Observational study without a study-
specific intervention.
Main outcome measures A treatment gap was
defined as at least one of the following: current cigarette
smoking, total cholesterol $200 mg/dl, serum glucose
$126 mg/dl or blood pressure of $140/90.
Results The majority of Middle Eastern patients had
hypertension (80.2%), more than half had a history of
diabetes mellitus (52.3%), and a third had
hypercholesterolaemia (34.1%). There was a high
prevalence of obesity (38.6%), and nearly half the
patients were former or current smokers (46%).
b-Blockers and angiotensin-converting enzyme inhibitors
were the most commonly prescribed antihypertensives
(61.1% and 57.5%, respectively). Antiplatelet therapy
(most commonly aspirin) and lipid-lowering drugs (most
commonly a statin) were used in most patients (90.7%
and 85.2%, respectively). Three-quarters of the
participants (75.6%) had at least one uncontrolled risk
factor.
Conclusion Patients with atherothrombosis in the
Middle East have a high prevalence of risk factors
including alarming rates of diabetes mellitus and obesity.
At least one risk factor is uncontrolled in the majority of
patients, presenting a pressing need for improving the
care of such patients in the Middle East.

INTRODUCTION
Cardiovascular disease is the leading cause of
morbidity and mortality worldwide.1 2 Over the
past half century, our understanding of the epide-
miology of and risk factors for cardiovascular disease
has led to the development of effective measures to
combat the cardiovascular epidemic, and resulted in
significant improvements in patient outcomes. A
substantial proportion of that improvement in
cardiovascular disease outcomes was driven by

implementation of primary and secondary preven-
tive measures in stable outpatients.
To date, the vast majority of the literature on

patients with, or at high risk for, cardiovascular
disease comes from predominantly Western popu-
lations in affluent/industrialised countries. Non-
Western and mostly developing regions of the
world contribute an increasingly greater share to
the global burden of cardiovascular disease, yet are
greatly under-represented in the literature.3 4 In the
Middle East, there is growing recognition that
cardiovascular disease and its associated risk factors
represent a significant public-health challenge, with
some Middle Eastern countries reporting some of
the highest rates of diabetes and obesity
worldwide.5e9 Nonetheless, relatively few data are
available on risk factors and management in
patients with established cardiovascular disease in
the Middle East.
The Reduction of Atherothrombosis for

Continued Health (REACH) registry provides
a unique opportunity to characterise the risk-factor
profile, treatment gaps and outcomes in patients
with cardiovascular disease or cardiovascular
disease risk factors in the Middle East. In the
present analysis, we characterise the risk-factor
profile, management patterns and treatment gaps
among stable outpatients from the Middle East
with cardiovascular disease or cardiovascular
disease risk factors enrolled in the REACH registry.

METHODS
The REACH registry is an international, prospec-
tive, observational study of stable outpatients with
or at high risk for cardiovascular disease.10 11 A
detailed design and methodology have been previ-
ously published.10 12 Briefly, consecutive eligible
outpatients aged 45 or older with established
coronary artery disease, cerebrovascular disease or
peripheral arterial disease, or with at least three
atherosclerotic risk factors were enrolled in 2004.
Ethics committee approval was obtained at each
participating institution, and each patient gave
written informed consent to participate in the
registry.
The diagnosis of coronary artery disease required

at least one of the following: history of stable or
unstable angina with documented coronary artery
disease, prior percutaneous coronary intervention
or coronary artery bypass graft surgery, or previous
myocardial infarction. Documented cerebrovascular
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disease required a hospital or neurologist report with the diag-
nosis of ischaemic stroke or transient ischaemic attack. Diag-
nosis of peripheral arterial disease required the presence of
current intermittent claudication with an ankle brachial index of
<0.9 or a history of intermittent claudication with a related
peripheral vascular intervention (eg, angioplasty, surgical bypass
graft or amputation).

In the absence of established cardiovascular disease, eligible
patients had to have at least three risk factors for cardiovascular
disease either documented in the medical record or for which
they were receiving treatment. The qualifying risk factors were:
treated diabetes mellitus, diabetic nephropathy (micro-
albuminuria $30 mg/ml), asymptomatic ankle brachial index of
<0.9 or asymptomatic carotid stenosis of 70% or higher, at least
one carotid plaque as evidenced by intima-media thickness
exceeding twice that of neighbouring sites, systolic blood pres-
sure of $150 mm Hg despite therapy for at least 3 months,
hypercholesterolaemia currently treated with medication,
current smoking (>15 cigarettes per day), or age $65 years for
a male, and $70 years for a female.

Data were entered on standardised international case report
forms completed at the study sites and then collected centrally.
Baseline measurements included height, weight, waist circum-
ference, seated systolic and diastolic blood pressure, and fasting
glucose and total cholesterol levels. Body mass index (BMI) was
defined as weight in kilograms divided by the square of height in
metres. Obesity was defined as a BMI of 30 or higher or a waist
circumference of 40 inches (102 cm) or larger in men or 35 inches
(88 cm) or larger in women. Participants were considered over-
weight if they had a BMI of 25 to<30. Smoking was defined as at
least five cigarettes per day on average, and was considered current
if continued within the last month before study entry or former if
discontinued more than 1 month before study entry. A treatment
gap was defined as the presence of at least one of the following:
current cigarette smoking, total cholesterol $200 mg/dl, serum
glucose $126 mg/dl or a blood pressure of $140/90.

Statistical methods
Data are summarised as medians with 25th and 75th percentiles
for continuous variables, and proportions for categorical vari-
ables. Continuous variables were compared using the Wilcoxon
rank sum test or the KruskaleWallis test. Categorical variables
were compared with the c2 test. The association between the
presence of a treatment gap and 1 year outcomes was examined
using logistic regression adjusting for age and gender, and

quantified with the OR with 95% confidence limits. A p value of
<0.05 was considered statistically significant. Analyses were
performed with the SAS 9.1 statistical package (SAS Institute).

RESULTS
The REACH registry enrolled more than 68 000 patients from 44
countries. The present analysis is based on 840 patients enrolled
from four Middle Eastern countries: Israel (374 patients),
Lebanon (120 patients), Saudi Arabia (196 patients) and United
Arab Emirates (150 patients). The baseline characteristics are
listed in table 1. The median age was 67.6 years (58.0e74.1), and
nearly three-quarters of the participants were male (71.6%).
There was a regional variation in the age of participants, ranging
from 60.2 (52.8e68.2) in Saudi Arabia to 71.5 (65.0e76.4) in
Israel (p<0.0001). The majority of patients had hypertension
(80.2%), more than one-half had a history of diabetes mellitus
(52.3%), and one-third had hypercholesterolaemia (34.1%).
There was a high prevalence of obesity (38.6%), and nearly half
the patients were either former or current smokers (46%). Most
of the participants had established cardiovascular disease (85%),
most commonly coronary artery disease (54.7%) (figure 1). Only
a small proportion of the patients with established cardiovas-
cular disease had documented disease in more than one vascular
bed (15.1% in two locations and 1.7% in three locations). The

Table 1 Baseline demographics of Middle Eastern patients in the Reduction of Atherothrombosis for
Continued Health registry

All (n[840) Established (n[713) Risk factor only (n[127)

Age 67.6 (58.0e74.1) 67.1 (57.8e74.1) 69.0 (58.6e75.4)

Male 71.6 73.5 61.1

Diabetes mellitus 52.3 48.7 72.4

Hypertension 80.2 78.1 92.1

Hypercholesterolaemia 34.1 29.6 58.0

Obesity 38.6 37.2 46.5

Body mass index

(<25 kg/m2) 24.0 24.3 22.6

(25 to <30 kg/m2) 46.1 46.7 42.7

(30 to <35 kg/m2) 21.6 20.4 28.3

($35 kg/m2) 8.3 8.6 6.5

Smoker

Current 14.8 13.9 20.0

Former 31.2 32.8 22.4

Figure 1 Middle Eastern population in Reduction of Atherothrombosis
for Continued Health by disease category. CAD, coronary artery disease;
CVD, cerebrovascular disease; PAD, peripheral artery disease.
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majority of patients were cared for by a general practitioner/
internist (50%) or a cardiologist (40%).

Table 2 lists the treatment patterns for all patients and by
group type (established disease and risk factors only). Almost
all patients with diagnosed hypertension were on at least one
antihypertensive medication. b-Blockers and angiotensin-
converting enzyme inhibitors were the most commonly
prescribed antihypertensives, followed by diuretics and
calcium-channel blockers. Among patients with diabetes
mellitus, the vast majority were on at least one antidiabetic
medication, most commonly a biguanide or a sulfonylurea.
Nearly a quarter of the patients with diabetes were on insulin,
and a small proportion of patients were on a thiazolidinedione.
Antiplatelet therapy (most commonly aspirin) and lipid-
lowering drugs (most commonly a statin) were used in most
patients (90.7% and 85.2%, respectively).

Figure 2 displays the prevalence of uncontrolled risk factors
among all patients and by group type. Many patients had a total
cholesterol of $200 mg/dl (30.2%), a blood pressure of $140/
90 mm Hg (43.5%) or a serum glucose of $126 mg/dl (37.6%).
Overall, three-quarters of the participants (75.6%) had at least
one uncontrolled risk factor. Patients without symptomatic
disease (risk factors only group) were more likely to have an
uncontrolled risk factor than patients with symptomatic disease
(figure 2). Nearly all patients without symptomatic disease
(96.1%) had at least one uncontrolled risk factor.

Table 3 lists the 1-year event rates for all patients and by
group type (established disease and risk factors only). No fatal
events occurred in the group with risk factors only, but the

1-year mortality in the group with established cardiovascular
disease was nearly 3%.

DISCUSSION
We present a unique description of the risk-factor profile,
treatment patterns and gaps and 1-year outcomes in Middle
Eastern outpatients with established cardiovascular disease or
multiple cardiovascular risk factors. The most striking features
of this population are the high prevalence of diabetes (nearly
half of the patients with established cardiovascular disease) and
obesity (nearly three-quarters were either obese or overweight).

Table 2 Prescribed medications among Middle Eastern patients in the Reduction of Atherothrombosis
for Continued Health registry

All (n[840)
Established
(n[713)

Risk factor only
(n[127)

No of patients with diagnosed hypertension of
elevated blood pressure at initial examination

687 569 118

At least one antihypertensive 98.8 98.6 100

b-Blockers 61.1 65.2 41.5

Angiotensin-converting enzyme inhibitors 57.5 56.8 61.0

Diuretics 46.2 45.8 47.9

Calcium-channel blockers 42.5 41.8 45.8

Angiotensin II receptor blockers 21.2 21.3 20.7

Other antihypertensives 14.5 14.7 13.7

No of patients with history of diabetes or
elevated blood glucose at initial examination

463 369 94

At least one antidiabetic medication 88.1 86.5 94.7

Sulfonylureas 49.5 49.2 50.6

Biguanides 55.0 52.6 64.8

Insulin 23.6 24.9 18.5

Thiazolidinediones 5.7 6.3 3.3

Other diabetes medications 7.3 6.0 12.4

Antiplatelet therapy

At least one antiplatelet agent 90.7 95.1 66.1

Acetylsalicylic acid 83.6 86.8 65.4

Other antiplatelet agent 25.1 29.1 2.4

Any two antiplatelet agents 17.8 20.8 1.6

Lipid-lowering therapy

At least one agent 85.2 85.8 81.9

Statin 82.5 74.8 83.9

Other lipid-lowering agent 7.5 7.3 8.7

Nitrates 31.5 36.8 1.6

Non-steroidal anti-inflammatory drugs 8.2 8.6 5.6

Figure 2 Treatment gaps among Middle Eastern patients in Reduction
of Atherothrombosis for Continued Health. A treatment gap was defined
as the presence of at least one of the following: current cigarette
smoking, total cholesterol of$200 mg/dl, serum glucose of $126 mg/dl
or blood pressure of $140/90.
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While most patients were prescribed medications to control risk
factors and prevent cardiovascular events, treatment gaps were
prevalent, with three-quarters of these high-risk patients having
at least one treatment gap.

The high prevalence of diabetes mellitus and obesity in the
present analysis is consistent with previous observations from
the Middle East.13 14 In the Gulf Registry of Acute Coronary
Events (Gulf RACE), a multinational registry of more than 8000
patients admitted with acute coronary syndromes in six Middle
Eastern countries, 40% of the patients had a history of diabetes,
and 67% were overweight or obese.15 Patients with diabetes in
Gulf RACE tended to have worse in-hospital outcomes. Another
distinctive feature of patients with cardiovascular disease in the
Middle East is the relatively younger age compared with their
Western counterparts. In Gulf RACE, patients with ACS were
a decade or two younger than what had been observed in
international or American registries. The mean age among
participants from Saudi Arabia in REACH was nearly a decade
younger than the mean age in the entire REACH cohort. The
younger age among patients with both acute and non-acute
cardiovascular disease in some Middle Eastern countries may
reflect the relatively younger populations of these countries but
may also reflect premature disease mediated by the high preva-
lence of diabetes, obesity and genetic predisposition.16

The significant gaps in attaining treatment goals represent
a substantial opportunity to improve the care of patients with,
or at high risk for, cardiovascular disease in the Middle East.
These gaps were observed despite the fact that 40% of the
participants were cared for by cardiologists. The suboptimal
achievement of prevention goals in ambulatory practice has
been described in other regions of the world, and in patients
with and without established cardiovascular disease. While
physicians may prescribe the appropriate therapies, treatment
goals may not be achieved because of a lack of familiarity with
such goals, inappropriate follow-up and patient non-compli-
ance with, or intolerance of, medications. A major factor in
using preventive measures is the physician’s perception of the
patient’s risk. While current prevention guidelines advocate the
concept of cardiovascular ‘risk equivalence,’ this notion may
not have been adequately disseminated among physicians. For
example, nearly three-quarters of the ‘risk-factors only ’ group
had diabetes mellitus, a coronary artery disease risk equivalent,

yet almost all patients (96.1%) had at least one uncontrolled
risk factor. The present study highlights the prevalence of
uncontrolled risk factors, and future work should focus on
identifying the barriers to risk-factor control and how to over-
come them. Particularly alarming is the high prevalence of
diabetes and obesity in the Middle East emphasising the need
for greater education and awareness campaigns for healthcare
providers and the public.
Several limitations to the present analysis are worth noting.

The findings represent the practice and patient characteristics of
the four Middle Eastern countries in REACH, and may not
reflect trends in other parts of the Middle East. The estimates on
1-year outcomes and treatment gaps from REACH may not
accurately reflect national trends within the respective coun-
tries, since they represent practice patterns in select centres that
participate in multinational registries, and in which a large
proportion of the patients are cared for by cardiologists. There-
fore, it is likely that the figures obtained here regarding poorly
controlled risk factors are underestimates.
In conclusion, patients with a documented, or high risk for,

cardiovascular disease in the Middle East have a high prevalence
of risk factors including alarming rates of diabetes mellitus and
obesity. At least one risk factor is uncontrolled in the majority of
patients. This represents a pressing opportunity for improving
the care of such patients in the Middle East.
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All (n[840)
Established
(n[713)

Risk factor only
(n[127)

Combined endpoint of cardiovascular death
(including fatal MI/stroke and other
cardiovascular death), non-fatal MI/stroke,
vascular interventions and hospitalisations for
atherothrombotic events

19.88 22.02 7.87

All-cause mortality 2.51 2.95 0

Cardiovascular death 2.14 2.52 0

Cardiovascular death/MI/stroke 6.91 7.85 1.58

Fatal MI 0.48 0.56 0

Non-fatal MI 2.98 3.37 0.79

Fatal stroke 0.60 0.70 0

Non-fatal stroke 1.79 1.96 0.79

Percutaneous coronary intervention 4.46 5.19 1.57

Coronary artery bypass graft 2.26 2.52 0.79

Congestive heart failure 5.0 5.61 1.57

Unstable angina 8.21 9.26 2.36

MI, myocardial infarction.
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