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BACKGROUND: Atherogenic dyslipidemia is highly prevalent in the Arabian Gulf. Non–high-density
lipoprotein cholesterol (non-HDL-C) reduction has been proposed as an additional goal to low-density
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lipoprotein cholesterol (LDL-C) lowering to prevent atherosclerotic cardiovascular disease (ASCVD).
Data on non–HDL-C goal attainment in patients with high triglycerides (TGs) on lipid-lowering drugs
(LLDs) in the region is scarce.

OBJECTIVE: Evaluate non–HDL-C target attainment according to the National Lipid Association in
patients on LLDs stratified by TG (,150 [1.69], 150–200 [1.69–2.26], .200 [2.26] mg/dL [mmol/L])
levels in the Arabian Gulf.

METHODS: Overall, 4383 patients on LLD treatment from 6 Middle Eastern countries participating
in the Centralized Pan-Middle East Survey on the Undertreatment of Hypercholesterolemia study were
evaluated. Patients were classified according to TG levels and ASCVD risk.

RESULTS: The overall non–HDL-C goal attainment was 41% of the subjects. Non–HDL-C goal was
less likely attained in patients with high TGs (12% vs 27% vs 55%; P, .001). Very high ASCVD risk pa-
tients with high TGs attained less their non–HDL-C targets comparedwith thosewith lower TG levels (8%
vs 23%vs 51%;P,.001). Similarly, highASCVD risk patientswith high TGs also failedmore in attaining
non–HDL-C targets compared with those with lower TGs (26% vs 42% vs 69%; P , .001). In addition,
those with high TG also succeeded less in attaining LDL-C and apolipoprotein B goals (P, .001).

CONCLUSIONS: A large proportion of very high and high ASCVD patients on LLDs in the Arabian
Gulf are not at recommended non–HDL-C targets and hence remain at a substantial residual risk.
� 2016 National Lipid Association. Published by Elsevier Inc. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Non–high-density lipoprotein cholesterol (non-HDL-C)
represents the cholesterol carried by all atherogenic parti-
cles1 and is a good surrogate marker for triglyceride (TG)
and TG-rich lipoprotein particles.2 Although there is
modest evidence for the association between fasting TG
and atherosclerotic cardiovascular disease (ASCVD) risk,
recent data suggest a stronger association between
TG-rich lipoprotein particles and ASCVD.3–5

There is evidence that non–HDL-C is a better risk
estimator than low-density lipoprotein cholesterol (LDL-C)
in patients with high TG combined with diabetes mellitus,
metabolic syndrome (MetS), or chronic kidney disease.6

Moreover, non–HDL-C is considered a stronger predictor
of ASCVD morbidity and mortality,7 and changes in
non–HDL-C levels are even a better predictor of coronary
heart disease (CHD) events than on treatment levels of
LDL-C in subjects receiving lipid-lowering therapy.8,9

Therefore, several guidelines recognize non–HDL-C as a
secondary therapeutic target particularly in patients with
hypertriglyceridaemia.10–14 The US National Lipid Associ-
ation (NLA) in its recent published recommendation, rec-
ognizes both non–HDL-C and LDL-C as primary
therapeutic targets.15 In addition, a secondary optional
target, apolipoprotein B (Apo B), a marker of proathero-
genic lipoproteins, is also considered.

Data on non–HDL-C goal attainment stratified by TG
and ASCVD in patients undergoing lipid-lowering therapy
in the Arabian Gulf are scarce.16 The main objective of this
study was to evaluate non–HDL-C therapeutic target
achievement in patients on lipid-lowering drugs (LLDs)
stratified by TG levels in the Arabian Gulf region. Patients
were also stratified according to ASCVD risk. The attain-
ment of recommended LDL-C and Apo B targets was
also evaluated.

Methods

The methods have already been previously described.17

Briefly, the Centralized Pan-Middle East Survey on
the Undertreatment of Hypercholesterolemia study
(CEPHEUS) was a multicenter noninterventional survey
of patients on LLDs in 6 Middle Eastern countries (Saudi
Arabia, United Arab Emirates, Oman, Qatar, Bahrain, and
Kuwait). A total of 5457 patients from outpatient clinics
were enrolled in the survey by 177 specialists and primary
care physicians. The study was conducted between
November 22, 2009, and July 7, 2010. The inclusion
criteria were age $18 years; use of LLDs for $3 months,
with no dose change on the last 6 weeks.

A fasting blood sample was taken from each subject for
measurement of total cholesterol, HDL-C, LDL-C, TG,
apolipoprotein A1 (Apo A1), Apo B, glucose, and glycated
hemoglobin A1c (HbA1c). Blood samples were collected in
3 tubes (5 mL in a gel tube, 2 mL in a fluoride tube, and
2 mL in an EDTA tube). Blood samples were shipped by air
courier, and the tests were performed at the King Faisal
specialist Hospital and Research Centre (Riyadh, Saudi
Arabia). All laboratory tests underwent internal and
external quality control checks. Low HDL-C was defined
as levels of ,40 mg/dL (1.0 mmol/L) for men and
,50 mg/dL (1.3 mmol/L) for women.15 TG levels were
stratified into ‘‘normal’’ (,150 mg/dL [1.69 mmol/L]),
‘‘borderline’’ (150–200 mg/dL [1.69–2.26 mmol/L]), and
‘‘high’’ (.200 mg/dL [.2.26 mmol/L]).15

Criteria for ASCVD risk status was derived from the
NLA recommendations for patient-centered management
of dyslipidemia Part 1–Executive Summary.15 High-risk
group included patients with $3 major ASCVD risk
factors, diabetes mellitus (type 1 or 2) with 0/1 other major
ASCVD risk factor, or LDL-C $190 mg/dL (5.02 mmol/L;
severe hypercholesterolemia). Very high-risk group
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