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Abstract

Cardiovascular Disease (CVD) is the leading cause of death in women worldwide. The burden of CVD is rising among Arab Middle Eastern (ME) women. Information regarding the
prevalence and incidence of CVD and its risk factors in women in Arab ME is scares and may be lacking in some countries. One of the reasons is low participation of Arab women
in cardiovascular trials and research. The underlying reasons for the under-representation of women in clinical trials are complex and exploration of additional causes, such as
socioeconomic and psychological factors is crucial to help us to address the gap in scientific evidence on women with cardiovascular disease in the Arab region.
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Introduction

Cardiovascular Disease (CVD) remains the leading cause of mortality
and morbidity among men and women worldwide; yet, women have been
underrepresented in cardiovascular clinical trials. A systematic review by
Jin, et al. found that out of 740 completed CV trials including a total of
863000 adults, only 38.2% of were women [1]. Looking at available US
Food and Drug Administration reviews of trials from 2005 to 2015, Scott,
et al. found large variations in women participation (range from 22% to
81%; mean per trial, 46%) [2]. In 118 heart failure trials with at least 400
participants, only 27% were women [3].

Our national studies showed low percentage of women recruited in
cardiovascular trials. In HEARTS (The heart function Assessment Registry
Trial in Saudi Arabia registry) which is a prospective study enrolled 2610
Acute Decompensated Hear Failure (ADHF) patients admitted to 18
hospitals in Saudi Arabia between 2009 and 2010 in Saudi Arabia and
followed mortality rates until January 2013, it included only 34% women
[4]. In a recent trial from Middle East (ME) this number did not change in
which only 30% women recruited in PEACE MENA registry pilot ( Program
for the Evaluation and Management of the Cardiac Events registry for the
Middle East and North Africa (MENA) Region), prospective multi-country
study included patients hospitalized with Acute Myocardial Infarction (AMI)
and/or Acute Heart Failure (AHF)) to evaluate the clinical characteristics,
socioeconomic and educational levels, management, in-hospital outcomes,
and mortality rate of 1000 recruited hospitalized patients during 6 months in
14 Arab countries in the MENA region [5].

This low representation of women in cardiovascular clinical trials is a
concerning issue giving the high mortality of CVD in this population [6]. In
spite of increased awareness of sex differences in cardiovascular diseases,
there are challenges in recruiting women to participate in clinical trials.
The burden of CVD is rising among Middle Eastern women [7]. Information
regarding the prevalence and incidence of CVD and its risk factors in women
in ME is scares and may be lacking in some countries. One of the reasons
could be low recruitment of women in Arab ME in cardiovascular trials.

To our knowledge there is very few reviews looked at the percentage
of Arab Middle Eastern women recruited in all cardiovascular clinical
trials including registries. So the aim of this review article is to look at the
magnitude of women underrepresentation in different cardiovascular trials
and recent cardiac registries done in the Arab region of ME with an attempt
to understand some of the challenges and gaps for their underrepresentation
in this part of the world.

Literature Review

The prevalence of CVD and mortality in Arab Middle
Eastern women

The increase mortality rate form CVD the Arab world of ME is among
the highest in the world [8]. The Arab World consists of 22 countries in
the Middle East and North Africa: Algeria, Bahrain, the Comoros Islands,
Djibouti, Egypt, Iraq, Jordan, Kuwait, Lebanon, Libya, Morocco, Mauritania,
Oman, Palestine, Qatar, Saudi Arabia, Somalia, Sudan, Syria, Tunisia, the
United Arab Emirates, and Yemen [9].

Despite a lower prevalence of CVD in women than men, the mortality
rate are worse in women in which more women than men have died of CVD
every year since 1984 [10,11]. Women have been historically considered
more protected, and, therefore, their real CVD risk has been largely
underestimated [12]. In addition, women are generally under-represented
in most clinical trials especially in cardiology and pediatrics which had the
greatest negative associations with female enroliment [13]. These factors
result in less aggressive management strategies used in women than men
as well as gender disparities in access to care for CVDs [14,15].

Historically, obtaining reliable mortality data in the ME has been a
challenge, with the exception of a few countries, such as Israel and Turkey.
Despite this challenge, the Global Burden of Disease study (GBD) reported
that ischemic heart disease is the leading cause of death worldwide,
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followed by stroke [16].

A study from Oman analyzed all-cause mortality in the Middle East,
concluded that while communicable diseases incidence has decreased
as a cause of death over the 35 years, chronic conditions have emerged,
specifically CVD and diabetes mellitus [17]. In 2001, a cohort study from
Lebanon showed that while the mortality rate from Ischemic Heart Disease
(IHD) higher in men compared to women, the mortality rate from stroke was
1.5times higher in women than men [18]. In Syria, heart disease prevalence
in 2004 was 4.8% (6.2% in men and 3.7% in women) and stroke prevalence
was 1% in both genders. Mortality rates form heart diseases were higher in
men compared to women while stroke mortality was higher in women [19].

CVD risk factors in women in Arab Middle East

Although Arab women in the ME share the same cardiac risk factors
with women in other parts of the world but they were found to be younger
at time of their cardiac event have and have more incidence of metabolic
syndrome, DM, obesity and sedentary life style. This has been shown in
multiple national studies from Arab ME region. The Gulf Registry of Acute
Coronary Events (Gulf RACE) showed that the patients from gulf area
young with mean age of were 56 years and 40% of them had diabetes. The
percentage of women was 21% in this study [20]. The international case-
control analysis of risk factors for a first myocardial infarction INTERHEART-
ME) conducted in eight ME countries and showed that the overall population
attributable risk of the nine risk factors to Acute Myocardial Infarction (AMI)
was higher in the ME (97.5%) than worldwide (90.4%) and both diabetes
and hypertension had greater association with AMI in women than men [21].

The Prospective Urban Rural Epidemiology (PURE Saudi) study of
2047 participants recruited from 19 urban and 6 rural communities randomly
selected from the Central province to assess associated demographic,
behavioral, and CVD risk factors. 43.1% women found that Compared to
women, men were more likely to be current smokers and have diabetes
and a history of IHD. Women were more likely to be obese, self-report
sadness, experience stress, and have low education [22]. In addition to the
metabolic risk factors, unique behavioral factors and socioeconomic factors
contribute to increase risk of cardiac diseases in women in Arab ME region.
Furthermore, changes in Socioeconomic Status (SES) also may lead to
changes to behavioral risk factors. In a recent international Prospective
Urban Rural Epidemiological (PURE) analysis of study, recruited participants
from the general population from 21 high-income, middle-income, and low-
income countries including Arab ME countries and followed them up for
approximately 10 years [23]. The study looked at metabolic, behavioral, and
psychosocial risk factors for CVD. In their analysis, they have showed that
most of the metabolic risk factors were similar in women and in men, on the
other hand, behavioral risk factors, such as consumption of a diet was more
strongly associated with cardiovascular disease in women than in men. The
similarities in other cardiac risk factors in women and men emphasize the
importance of similar preventive therapeutic measures of cardiovascular
disease in both men and women.

The Effect of Potentially Modifiable Risk Factors Associated with
Myocardial Infarction in 52 Countries (INTERHEART) study was assessed
in a large case-control study that screened all patients admitted for a first
MI at 262 participating centers in 52 countries. INTERHEART identified 9
easily measured risk factors (smoking, lipids, hypertension, DM, obesity,
diet, physical activity, alcohol consumption, and psychosocial factors) [24].
Similar to PURE, INTERHEART showed that the magnitude of the cardiac
risk factors for men and women were similar, but the impact of modifying
the risks was greater in women. Thus, large studies have demonstrated that
lifestyle intervention for primary prevention can decrease the incidence of
Atherosclerotic Cardiovascular Disease (ASCVD) as well as the associated
mortality rates in both women and men.

The impact of obesity on development of Coronary Artery Disease
(CAD) is more in women compared to men. In Framingham Heart study,
obesity increased the risk of CAD in women by 64% and in men by 45%.
Moreover, the prevalence of inactivity and sedentary behaviors is higher
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among women than men. In addition to the traditional cardiac risk factors
for ASCVD, Women have unique risk factors that put them at higher risk
for ASCVD at young age compared to men like preeclampsia, gestational
diabetes, preterm labor, autoimmune diseases and depression [25].

Women’s Participation in cardiovascular clinical trials in
Middle East compared to the rest of the world

From 2013-2016, about 60 million women in USA were affected by
different CVDs mainly Ischemic Heart Disease (IHD) and stroke, out of
those women only about 50% recognize that CVDs are the major cause
of death among them [26,27]. Arab countries of the Middle East have a
high prevalence of CVDs with higher mortality rates, in comparison with
well-developed countries [28]. In this 2019 update of global burden of CVD
and risk factors showed that the excess CVD deaths in women due to IHD
begins at ages 80 to 84 years. Among women, the age-standardized rates for
Disability-Adjusted Life Years (DALYs) were highest lower income countries
namely Central Asia, North Africa and the Middle East, and Eastern Europe;
and it was lowest in High-Income countries like Asia Pacific, Australasia,
and Western Europe. Meanwhile Age-adjusted mortality due to stroke was
greater in men compared to women, but prevalence was greater in women.

In a systematic review of the participation of Arab women in randomized
clinical trials for cardiovascular diseases [29]. AL Sharie Sarah and her
colleagues showed that, out of the 9071 patients enrolled in the 71 included
RCTs, 38.02% were women. This percentage remarkably improved over
the years. Women'’s recruitment in ME CVD randomized clinical trials has
increased over the years from 29.73% from 1990 to 2009, to 40.1% in
the 10-year period from 2010 to 2020. The most common indications for
Women's enrolment in the trials were Valvular Heart Diseases (VHDs) and
hypertension (61% and 50%, respectively) and the least common indication
of women’s enrollment was in coronary artery disease trials (20%). In Arab
population, women were fairly represented in trial of heart failure [30]. The
high prevalence of heart failure with preserved ejection fraction in women is
an important reason for this fair presentation of women in heart failure trials.

Furthermore, they have showed in their review a large variation among
different Middle east north Africa countries in the percentage of women
enrolled in RCT CVD clinical trials in which Sudan, Egypt and Saudi Arabia
have the highest percentage of women participation in RCT (80%, 40%
and 38%, respectively) while the lowest participation rate of women was
form Qatar and Kuwait (9% and 10%) [29]. One important reason for this
variation is the number of RCT conducted in each country raising doubt in
their real women representation rates. It was found that factors associated
with enrolment of women in RCTs are, age, clinical indication, year of
study publication, intervention, prevention type and location of trials. It was
found that Egypt has the highest number of CVD clinical trials thus the
presentation of women there may be more accurate than other countries.

Studies of heart failure showed that women account for higher
prevalence rates of Heart Failure (HF) than men [25,31-33]. The most
common phenotype of HF in women is heart failure with preserved
ejection fraction , was classified before as diastolic heart failure with higher
prevalence of hypertension and atrial fibrillation in women compared to men
[25]. Arab heart failure RCTs showed 43% women participation percentage
which is fairly representative of women among the disease population. Jin
et al in their review demonstrated that women were underrepresented in
clinical trials for CAD, hypertension, HF, stroke and arrhythmia randomized
clinical trials.

Multiple registries done in the Arab world revealed a low percentage
of women representation in those registries ranging from 22% to 38%
depending on the type of the cardiovascular disease of the trial. A sub
study of HEARTS (The Heart function Assessment Registry Trial in Saudi
Arabia) looked at sex-specific differences in clinical features and outcomes
of patients with Acute Heart Failure (AHF), a prospective registry, enrolled
2609 patients with AHF between 2009 and 2010, 34.2% were women [34].
Women were older and more likely to have risk factors for atherosclerosis,
history of chronic Heart Failure (HF), rheumatic heart and valve disease.
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In terms of management and outcomes, a higher use of angiotensin
converting enzyme inhibitors, beta blockers, and aldosterone inhibitors
was observed in men. A higher atrial fibrillation in women however, no
differences were observed in hospital outcomes and the overall survival
did not differ between men and women. Gender inequality in the clinical
outcomes of equally treated acute coronary syndrome patients in Saudi
Arabia (SPACE Registry) showed that of 5061 patients, 1142 (23%) were
women [35]. Women were more frequently diagnosed with Non St-Segment
Elevation Myocardial Infarction (NSTEMI (43%)) than unstable angina (UA
(29%)) or St-Segment Elevation Myocardial Infarction (STEMI (29%)). Also
showed in-hospital mortality was significantly worse for women and, by ACS
type, was significantly greater in women for STEMI and NSTEMI. However,
after age adjustment there was no difference in mortality between men and
women in patients with NSTEMI. Another study from Saudi Arabia looked at
Clinical characteristics, management and outcomes of patients with chronic
heart failure, included chronic HF patients referred to four heart function
clinics between September 2009 and December 2011, showed also that the
percentage of women recruited was 30% [36].

Studies done in the Gulf region revealed similar results to international
figures, in which it was found that women presentation in Ischemic heart
disease trials is far less than their presentation in heart failure cardiovascular
trials. In Gulf RACE-2 (Baseline characteristics, management practices, and
long-term outcomes of Middle Eastern patients in the Second Gulf Registry
of Acute Coronary Events) which is 9-month prospective, multicenter study
conducted in 65 hospitals from 6 countries and included 30 day and 1-year
mortality follow-up, only 21 % of the cohort were women [37]. On the other
hand the presentation of women in Gulf CARE heart failure registry in the
gulf area (Clinical characteristics, management, and outcomes of acute
heart failure patients: observations from the Gulf acute heart failure registry)

Table 1. HEARTS, heart failure assessment registry trials in different countries.

was much higher than Gulf RCA-E 2, (37%) [38]. This finding was confirmed
in a recent registry from MENA region (Middle East and North Africa) called
Acute myocardial infarction and acute heart failure in the Middle East and
North Africa: Study design and pilot phase study results from the (PEACE
MENA registry) which showed again that women recruitment in Ml part of
the study was 18 % while it was 33% in the AHF part of the registry.

Another study from Egypt, Gender differences in Egyptian patients
hospitalized with heart failure: Insights from the European Society of
Cardiology Heart Failure Long-Term Registry, 1634 patients hospitalized
with AHF were enrolled by 20 hospitals all over Egypt over three years
[39]. Of these patients, 522 (32%) were female. Also showed there was
no significant difference in in-hospital (5.7% vs. 4.6%, P=0.39) and 1
year mortality (27.9% vs. 25.9%, P=0.48). A similar percentage of women
presentation (35%) was found in a fairly recent registry in Egypt, the
Preliminary results of the acute Heart Failure registry in the DELTA region
of Egypt (DELTA-HF) [40].

Diastolic Heart Failure (DHF) was more common in women compared
to Systolic Heart Failure (SHF). This was shown in a study looked at The
frequency of systolic versus diastolic heart failure in an Egyptian cohort
(Egyptian chronic ), revealed 54% of women had DHF, 24 % pf women had
SHF [41].

In a recent review looked at Comparison between heart failure registries
in Middle East Arab countries and data from the USA and Europe in patients
with acute and chronic heart failure (Table 1) [42-44]. The purpose of this
review is to summarize the current status regarding the epidemiology and
management of heart failure in Middle East Arab countries. The percentage
of women recruitment in this review ranges anywhere from 29.9%-35.9%

Registry HEARTS HEARTS Gulf Egyptian Egyptian ADHERE ESC HF

(Acute) [34] (Chronic) [36] CARE [38] (Acute) [40] (Chronic) [39] [43] Long-Term
Registry
[44]

Region Saudi Arabia Saudi Arabia 7 GULF countries  Egypt Egypt USA Europe

Number of patients 2610 685 5005 1475 670 105388 5039

Age, Mean (years) 61.4 55.66 59 61 57 75 71

Female, % 34.2 29.9 37 304 35.8 51 37.3

DM, % 64 52.7 50 454 31.8 44 38.9

HTN, % 71 66 61 435 40.8 73 62

COPD, % 19 19.5 N/A 14.8 13.3 31 15.2

AF, % 15.7 11.8 12 24.3 24.8 31 437

CKD/dialysis, %  29.6 22 15 17.6 13.4 29/5 -

Median EF N/A N/A 35 36 40 34 38

HFpEF, % 27.1 (LVEF 13.3 (LVEF 31 (LVEF, 22.0 (LVEF 25.6 (LVEF 46 (LVEF 32.8 (LVEF
0.40, %) 0.40, %) >40%) >45%) >45%) 0.40, %) >45%)

Ischemic aetiology, 55.7 38.8 53 68.1 41 65 54

%

Beta-blocker, at 79 91.6 44 65.8 67 59 71.8

admission, %

ACE inhibitor/ARB, 68.3 81.6 56 85.8 89.8 69 77

admission, %

Aldosterone 29 436 17 68.2 86.4 NA 55.3

antagonists,
admission, %

Abbreviations: Acute Decompensated Heart Failure National Registry (ADHERE); European Society of Cardiology (ESC); Heart Failure (HF); Diabetes Mellitus
(DM); Hypertension (HTN); Chronic Obstructive Pulmonary Disease (COPD); Atrial Fibrillation (AF); Chronic Kidney Disease (CKD); Heart Failure with Preserved

Ejection Fraction (HFpEF); Angiotensin Converting Enzyme (ACE); Angiotensin Receptors Blocker (ARB); Not Available (NA).
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which is lower than western registries like ADHERE and ESC HF long term
registry in which the percentage was from 37.7%-50%.

The reasons for this discrepancy should be studied more thoroughly
in the Arab Middle east countries. Some of these causes are Lack of
patient awareness of available CV studies among women. Also women
in child bearing age may not able to participate in randomized controlled
trials for treatment and intervention. Other social factors like caregiving
responsibilities, lack of transportation, and long work hours. Other factors
related to clinical care, governmental, funding and research investigational
causes may play a role in this underrepresentation of women in
cardiovascular clinical trials and need to be looked at more carefully to
address the gap in women recruitment in such trials.

Discussion and Conclusion

The reasons for this discrepancy should be studied more thoroughly
in the Arab Middle east countries. Some of these causes are Lack of
patient awareness of available CV studies among women. Also women
in child bearing age may not able to participate in randomized controlled
trials for treatment and intervention. Other social factors like caregiving
responsibilities, lack of transportation, and long work hours. Other factors
related to clinical care, governmental, funding and research investigational
causes may play a role in this underrepresentation of women in
cardiovascular clinical trials and need to be looked at more carefully to
address the gap in women recruitment in such trials. Women in Arab world
of ME are at high risk of mortality related to CVD. They have low awareness
of this risk. In spite of this, Arab women recruitment in the CVS clinical trials
and registries is low. The reasons for this are multifactorial and need to be
addressed at many levels to improve the outcomes of CVD in Arab women.
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