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BACKGROUND: Information on the epidemiology of familial hypercholesterolemia (FH) in the
Arabian Gulf region, which has an elevated rate of consanguinity and type II diabetes, is scarce.

OBJECTIVES: To assess the prevalence of FH, its management, and impact on atherosclerotic
cardiovascular disease (ASCVD) outcomes in a multicenter cohort of Arabian Gulf patients with acute
coronary syndrome (ACS).

METHODS: Patients (N 5 3224) hospitalized with ACS were studied. FH was diagnosed using the
Dutch Lipid Clinic Network criteria. A composite endpoint of nonfatal myocardial infarction, stroke,
transient ischemic attack, and mortality between the ‘‘probable/definite’’ and the ‘‘unlikely’’ FH
patients was assessed after 1 year. Analyses were performed using univariate and multivariate statistical
techniques.

RESULTS: At admission, the proportion of ‘‘probable/definite’’, ‘‘possible’’, and ‘‘unlikely’’ FH in
ACS patients was 3.7% (n 5 119), 28% (n 5 911), and 68% (n 5 2194), respectively. Overall, 54%
(n 5 1730) of patients had diabetes, whereas 24% (n 5 783) were current smokers. The ‘‘probable/
definite’’ FH group was younger (50 vs 63 years; P , .001), had a greater prevalence of early coronary
disease (38% vs 8.8%; P, .001), and previous statin use (87% vs 57%; P, .001) when compared with
the ‘‘unlikely’’ FH group. After 1 year, the ‘‘probable/definite’’ FH cohort had worse lipid control (13%
vs 23%; P , .001) and presented with a greater association with the composite ASCVD endpoint when
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compared with the ‘‘unlikely’’ FH group (odds ratio: 1.85; 95% confidence interval: 1.01–3.38;
P 5 .047) after multivariable adjustment.

CONCLUSIONS: In Arabian Gulf citizens, FH was common in ACS patients, was undertreated, and
was associated with a worse 1-year prognosis.
� 2018 Published by Elsevier Inc. on behalf of National Lipid Association. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Familial hypercholesterolemia (FH) is more frequently
found in patients with acute coronary syndrome (ACS) as
suggested by some cross-sectional studies1–5 and has been
associated, in a prospective Swiss cohort, with worse in-
hospital prognosis and recurrent atherosclerotic cardiovascular
disease (ASCVD) events.2,3 Nonetheless, FH remains largely
underdiagnosed worldwide in the general population.6,7

Studies in Europe have shown that FH patients in the
general population6–8 and specially after an ACS event2,3,9

are undertreated with lipid-lowering drugs (LLDs), and
most patients fail to reach recommended low-density lipo-
protein cholesterol (LDL-C) targets.10–13

There are currently no data available on the epidemiology
of FH in ACS in the Arabian Gulf, a region where there is
high prevalence of both consanguinity,14,15 which is an
important risk factor for FH, and type II diabetes,16,17 a con-
dition that severely aggravates the prognosis after an ACS
event. Therefore, this study assessed the prevalence of FH,
its management andASCVDoutcomes in a largemulticenter
cohort of Arabian Gulf patients who presented with ACS.

Methods

Study population

Details of the methods of the Gulf locals with ACS events
(Gulf COAST) registry have been reported previously.18

Briefly, Gulf COAST registry is a prospective, multicenter,
multinational, longitudinal, observational, cohort-based
registry of consecutive citizens, from the Gulf region of the
Middle East, (Bahrain, Kuwait, Oman, and United Arab
Emirates) admitted from January 2012 to January 2013 to
29 hospitals with a diagnosis of ACS. The registry enrolled
a total of 4061 patients who were citizens, 18 years of age
or older with ACS diagnosed according to American College
of Cardiology clinical data standards.19 Apart from
excluding noncitizens and those who were not willing/able
to sign an informed consent, there were no other exclusion
criteria. An attempt was made to recruit all comers. This
study was approved by the local institutional ethics commit-
tees of participating centers.

Diagnosis of FH

The diagnosis of FH was based on the Dutch Lipid
Clinic Network (DLCN) criteria,20 which consists of a

point score system and includes information about personal
and first-degree relatives with high LDL-C, tendon xantho-
mas, and premature coronary heart disease (CHD). Tendon
xanthomas and genetic mutations were scored zero in this
study because of the unavailaibility of information about
these parameters. Definitive FH score was defined as .8
points, probable 6–8, possible 3–5, and unlikely,3. Owing
to the small number of patients with definitive and
probable FH, these 2 groups were combined as one
‘‘definitive/probable’’. The LDL-C on admission was cor-
rected for prior statin use by multiplying a factor of 1.43
that considers an average 30% reduction in LDL-C by the
use of average doses of statins as previously reported in
similar studies.21,22

Data collection and clinical outcomes

Data collected included patient demographics, previous
ASCVD history and risk factors, prior medication use,
laboratory data, clinical presentation and management
during hospital stay including medications, reperfusion
therapy and procedures, and discharge medications.
Follow-up was performed at 1, 6, and 12 months from
the date of enrollment and was carried out by clinic visits or
telephone interviews. ASCVD events during follow-up
were defined as the first occurrence of the composite
endpoint of nonfatal myocardial infarction, atherothrom-
botic stroke, transient ischemic attack, or mortality after
hospital discharge.

Statistical analysis

For categorical variables, frequencies and percentages
were reported. Differences among groups were analyzed
using Pearson’s c2 tests (or Fisher’s exact tests for
cells ,5). For continuous variables, mean and standard de-
viation were used to present the data while analyses were
performed using univariate ordinary least squares regres-
sion. The association between ASCVD event and FH status
was evaluated by multivariable logistic regression utilizing
the simultaneous method and adjusting for age, sex, body
mass index (BMI), smoking, hypertension, and diabetes
mellitus.21–23 The goodness of fit of the multivariable logis-
tic model was examined using the Hosmer & Lemeshow
goodness-of-fit statistic24 as well as the C-index.25 An a
priori 2-tailed level of significance was set at the 0.05 level.
Statistical analyses were conducted using STATA version
13.1 (StataCorp, 2013, Stata Statistical Software, College
Station, TX, USA).
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