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Background: Lipoprotein(a) [Lp(a)l is a genetically determined risk factor for
atherosclerotic cardiovascular disease (CVD). Limited data are available on Lp
(a) testing from the Middle-East region. Therefore, we aim to evaluate the
utilization and yield of Lp(a) testing over time and characterize CVD profiles of
patients with abnormal Lp(a) tasting at a single-quaternary-care center in the
United Arab Emirates.

Methods: Unique Lp(a) tests conducted between 07/2017 and 10-2023 were
included. Overtime trends in Lp(a) test utilization and abnormal Lp(a) [defined
as Lp(a) > 125 nmol/L] test findings were described. CVD rates in patients with
abnormal Lp(a) were compared to those with Lp(a) <125 nmol/L using
appropriate methods.

Results: In our center, 0.95% of the patients (n = 5,677) had their Lp(a) measured,
with a median level of 32 [11-82] nmol/L. Lp(a) was abnormal in 15.9% of the tests.
Over the years 2018-2022, there was a 109% increase in Lp(a) testing, with
concomitant up-trends in findings of abnormal Lp(a) (11.8% to 16.4%, P =0.02).
Compared to patients with Lp(a) <125 nmol/I, those with abnormal Lp(a) had
higher rates of any prevalent CVD (34% vs. 25.1%, P<0.001), CAD (25.6% vs.
17.7%, P<0.001), HF (6.5% vs. 3.8%, P < 0.001), and stroke (7.1% vs. 4.4%, P < 0.001).
Conclusion: Almost one in six patients tested for Lp(a) had abnormally elevated
Lp(a), and CVD was prevalent in one-third of the patients who tested abnormal
for Lp(a). The study highlights the growing awareness of the relevance of Lp(a)
for CVD risk stratification and prevention.

KEYWORDS
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Background

Lipoprotein (a) [Lp(a)] is a genetically determined, independent, and causal risk factor
for atherosclerotic cardiovascular disease (CVD) (1, 2). Meta-analyses of prospective,
population-based studies revealed a high risk of myocardial infarction (MI), coronary
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heart disease at Lp(a) concentrations above 62 nmol/L, and
increased risk of ischemic stroke at Lp(a) concentrations above
100 nmol/L (1, 3-5). In addition, large prospective, population-
based studies of high Lp(a) demonstrated that patients with the
highest vs. lowest Lp(a) concentrations are at higher risk of MI,
ischemic stroke, aortic stenosis (AS), carotid stenosis, heart
failure (HF), CVD mortality, and all-cause mortality. Moreover,
large Mendelian randomization studies further confirmed that
increased Lp(a) is a causal factor for the aforementioned
morbidities and mortality (3-10). Interestingly, these causal
relationships were independent of concentrations of other lipids
and lipoproteins, including low-density lipoprotein cholesterol
(LDL-C).

The Middle East region features a high burden of CVD, CAD,
stroke, and its associated cardio-renal-metabolic risk factors, as well
as a high burden of heart failure (11-17). Limited data are available
on Lp(a) testing from the Middle East Gulf region. In an analysis of
6,086 cases of first MI and 6,857 controls in the INTERHEART
study, adjusted for age and sex and stratified by ethnicity,
1,352 Arabs (18), Lp(a)
concentrations were highest in African and Arab cases. However,

including 775 Africans and
despite the differences in Lp(a) concentrations between ethnic
groups, high Lp(a) concentration (defined as >50 mg/dl) was
associated with MI overall (OR =1.48) and across different ethnic
subgroups, except for Africans and Arabs (18). Testing for Lp(a)
has been recommended by guidelines and statements of major
professional societies (1, 2, 10, 19-24). Reyes-Soffer et al. recently
summarized these recommendations (2); all of these guidelines
and statements recommend measuring Lp(a) in patients with
personal and/or family history of premature atherosclerosis CVD.
In addition, testing in individuals with moderate- to high risk of
atherosclerotic CVD has also been recommended (1, 21, 24). The
European Society of Cardiology (ESC)/European Atherosclerosis
Society (EAS) recommended a universal measurement of Lp(a) at
least once in a lifetime, which is also now recommended by the
Canadian Cardiovascular Society, EAS, and was also included in
a 2024 focused update to the scientific statement by the national
lipids associations (NLA) (19, 20, 22, 23). This universal
recommendation for an Lp(a) test is particularly important in
the context of primary prevention and understanding the risk of
CVD events in the absence of traditional risk factors (2). Studies
from around the world highlighted increased testing trends of Lp
(a) over the years. However, these rates remain low (25-29).

In this study of a single-quaternary care center in the United
Arab Emirates, we aim to evaluate the utilization and yield of Lp
(a) testing over time, describe levels of Lp(a) in patients with
CVD vs. healthy individuals, and characterize CVD profiles of
patients with abnormal Lp(a) testing.

Methods
Study design and definitions

This was a single-center retrospective cohort study conducted
at Cleveland Clinic Abu Dhabi in the United Arab Emirates.
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Unique Lp(a) tests conducted since the initiation of in-house
testing at our center (07-2017) until 10-2023 were included and
described in this analysis. Lp(a) was measured using the Tina-
quant®™ Lipoprotein (a) Gen. 2 assay. Data on baseline CVD
profiles (including any diagnosis of the following: atrial
fibrillation (AF), coronary artery disease (CAD), HF, peripheral
vascular disease (PVD), Aortic Stenosis (AS), carotid stenosis, or
stroke) and family history of CVD profiles of these patients using
International ~Classification of Diseases-10 were collected
retrospectively. Lp(a) test findings and abnormal Lp(a) [defined
as Lp(a) > 125 nmol/I] were described for the overall population,
as well as for patients with and without CVD. CVD profiles were
compared between patients with abnormal Lp(a) testing vs. those
with Lp(a) <125 nmol/I in the overall study population. For the
included full years 2018-2022, annual trends in Lp(a) test
utilization, abnormal Lp(a) test findings, and CVD profiles of
tested patients were assessed. The study was reviewed and
approved by the local Institutional Review Board (IRB), and
informed consent was waived due to the deidentified nature of

the data.

Statistical analysis

The assumption of normal distribution was tested with the
Shapiro-Wilk test. Continuous variables were presented as mean +
standard deviation and compared using t-tests (if normally
distributed). Non-normally distributed continuous variables were
presented as medians and inter-quartile ranges and compared
using Wilcoxon rank-sum tests. Categorical variables were
presented as frequencies and percentages and compared using a
chi-square or Cochran-Armitage test, as appropriate. All
comparisons were two-tailed, and P-values < 0.05 were considered
statistically significant. Analysis was performed using JMP® Data

Analysis (Software Version 17, SAS Institute Inc., Cary, NC, USA).

Results
Lp(a) testing findings and trends

In our center, 0.95% (5,677/595,658) of the patients (mean age
50 + 13 years, 62.4% males) had their Lp(a) measured during the
study period, with a median level of 32 [11-82] nmol/l.
Abnormal Lp(a) was evident in 15.9% (n=903) of tests with a
median of 190.9 [155-234.9] nmol/I. 62% of the patients had
Lp(a) <50 nmol/L, while 7.3% of the patients had Lp(a) > 200
nmmol/L (Figure 1A).

When Studying trends in Lp(a) testing over the years 2018 to
2022, there was a 109% increase in Lp(a) test utilization at our
center (501-1,046 tests per year), with a concomitant 40%
up-trend in findings of abnormal Lp(a) test (11.8% to 16.4%,
P=0.02) (Figure 2). When studying the characteristics of tested
patients over the years 2018-2022, there was a 70% increase in
the proportion of patients with any CVD over time (17.8%-
30.3%, Ptrend <0.0001) and an increase of 321.4% in the
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FIGURE 1
Histogram of Lp(a) levels among the overall tested population in our center (A), patients with CVD (B), and patients without CVD (C).
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FIGURE 2
2018-2022 trends in Lp(a) testing and findings of abnormal Lp(a) [Lp(a) > 125 nmol/I] at a single center in the Middle East Gulf region.

proportion of patients with a family history of CVD (2.8%-11.8%,
Ptrend < 0.0001) (Figure 3).

Lp(a) levels in patients with CVD compared
to healthy individuals

Among tested patients for Lp(a), those with CVD had
approximately 40% higher median levels of Lp(a) as compared to
healthy individuals (40 [14-105.9] vs. 28.6 [10.2-75] nmol/I, P <
0.001), with a higher proportion of patients with abnormal Lp(a)
among patients with CVD (204% vs. 14.3%, P<0.001).
Figures 1B,C show the distribution of Lp(a) levels among
patients with CVD and those without CVD (healthy individuals).
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Patients with CVD had a significantly lower proportion of
patients with Lp(a) <50 nmol/L (55.5% vs. 64.1%, P <0.001) and
a higher proportion of patients with Lp(a) >200 nmmol/L (11%
vs. 5.9%, P <0.001) as compared to healthy individuals.

Cardiovascular disease profiles of patients
with abnormal Lp(a)

Compared to patients with Lp(a) <125 nmol/I, those with
abnormal Lp(a) had higher rates of any prevalent CVD (34% vs.
25.1%, P <0.001), with a higher proportion of patients having at
least 2 cardiovascular comorbidities (11.4% vs. 6.8%, P <0.001).
This included higher rates of CAD (25.6% vs. 17.7%, P <0.001),
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TABLE 1 Cardiovascular disease profiles of patients with Lp(a) <125 vs. Lp
(@) >125 nmol/I.

Lp(a) < Lp(a) >

125 nmol/l | 125 nmol/I

(n=4,774) (n=903)
Family history of cardiovascular 508 (10.6%) 100 (11.1%) 0.7
disease n (%)
History of any cardiovascular 1,200 (25.1%) 307 (34%) <0.001
disease n (%)
Coronary artery disease n (%) 845 (17.7%) 231 (25.6%) <0.001
Heart failure n (%) 181 (3.8%) 59 (6.5%) <0.001
Stroke 1 (%) 208 (4.4%) 64 (7.1%) <0.001
Atrial fibrillation n (%) 146 (3.1%) 25 (2.8%) 0.7
Peripheral vascular disease n (%) 134 (2.8%) 34 (3.8%) 0.1
Aortic stenosis 1 (%) 41 (0.9%) 14 (1.6%) 0.06
Carotid stenosis n (%) 81 (1.7%) 27 (3%) 0.02

Bold values reflect statistically significant values.

HF (6.5% vs. 3.8%, P<0.001), stroke (7.1% vs. 4.4%, P <0.001),
1.7%, P=0.02). However, no
significant differences were recorded between groups in rates of
family history of CVD (11.1% vs. 10.6%, P=0.7), AF (2.8% vs.
3.1%, P=0.8), AS (1.6% vs. 0.9%, P=0.06) or PVD (3.8% vs.
2.8%, P=0.1) (Table 1).

and carotid stenosis (3% vs.

Discussion

In this single-center experience from the Middle East, we
describe trends of Lp(a) testing, Lp(a) levels, and CVD profiles of
the overall patient population. It is estimated that 1 in 5 people
(~1.5 billion) patients worldwide have an elevated Lp(a)
(>125 nmol/L) (2); consistently, in our study, 15.9% of the tested
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patients had an abnormal Lp(a). Lp(a) is considered the most
common inherited dyslipidemia as well as the strongest genetic
risk factor for atherosclerotic CVD (2). This risk remains
significant even in the absence of traditional risk factors or
adherence to guideline-recommended LDL-C levels and lifestyle
modifications (2). Therefore, it is essential for clinicians to
implement the recommendation of Lp(a) measurement at least
once in each adult person’s lifetime for a comprehensive CVD
risk assessment (2, 19, 20, 22, 23). However, Lp(a) testing rates
remain low in clinical practice. Bhatia et al. reported in a large
study of 6 academic health systems in California for the years
(2012-2021), that only 0.3% of adults had Lp(a) testing (26). In
a study of 4 million patient records in Germany, rates of Lp(a)
testing ranged between 0.25% and 0.34% for the years 2015-2018
(25). In our study, we found that 0.95% of the patients receiving
care in our center were tested for Lp(a) at least once during the
study period, which is relatively higher but consistent with
suboptimal rates from around the globe.

When analyzing trends of Lp(a) testing over the years 2018-
2022, the number of tests per year increased by 109% (from 501
to 1,046). At our center, Lp(a) testing is ordered in the
cardiology, neurology, and endocrinology clinics. Additionally, it
has been incorporated into executive health and preventive
medicine programs. There were also concomitantly increased
rates of abnormal Lp(a) testing levels, which could be attributed
to a greater representation of patients with a history of CVD or a
family history of CVD among those who underwent Lp(a)
testing. These findings highlight the increased awareness of Lp(a)
relevance to CVD risk assessment and improved adherence to
guideline recommendations. Increased trends of Lp(a) testing
have been reported in several experiences from around the world
(25-29). Bhatia et al. analyzed medical records at the University
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of California San Diego Health and reported a > 5-fold increase in
Lp(a) testing between 2010 and 2020 (28). In another study by
Kelsey et al. of 11 United States health systems participating in
the National Patient-Centered Clinical Research Network, Lp(a)
testing increased by 60.4% over 2015-2019 [3,295-5,285 Lp(a)
tests] (27).

Our population was relatively young, with a low burden of AS
and PVD, but with a considerably high burden of CAD. It’s
well-established that patients with CAD in the Middle East
feature younger age at presentation (12). Finally, the observed
high prevalence of any CVD, CAD, stroke, HF, and carotid
stenosis among our patients with abnormally elevated Lp(a)
aligns with findings of previous studies reporting a 5-fold risk of
CAD, 1.7-fold risk of carotid stenosis, 1.6-fold risk of ischemic
stroke, and 1.5- to 2-fold risk of HF in individuals with the
highest vs. lowest Lp(a) concentrations (1).

Limitations

Our study had several limitations, including being a
retrospective single-center study. Hence, the aim of the study was
to investigate resource utilization and findings of Lp(a) testing
and associated CVD prevalence; data on patients’ ethnicity, risk
factors, medications, and other laboratory values were not
collected as part of the study protocol and patients with other
causes of Lp(a) elevation were not excluded from the analysis.
Additionally, follow-up data on patient outcomes, including the
incidence of atherosclerotic CVD or major fetal or non-fetal
adverse cardiac events, were not studied. In addition, the current
findings should be interpreted with caution due to potential
selection bias, which may have arisen from the physician’s
decision-making process regarding whom to test for Lp(a).
Nevertheless, this is a large series of Lp(a) tests in the UAE and
Gulf region using a standardized Lp(a) assay.

Conclusion

Almost one in six tested patients for Lp(a) had abnormally
elevated Lp(a) levels and CVD was prevalent in one-third of the
patients who tested abnormal for Lp(a), with one in four patients
presenting with a history of CAD. The study highlights the
growing awareness of the relevance of Lp(a) for CVD risk
stratification and prevention, which was translated into increased
testing and a higher yield of abnormal Lp(a) over time.
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