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Abstract
Background: Little are known about the

prevalence of atherosclerosis risk factors in
Egyptian patients with acute coronary syn-
dromes (ACS). 

Objective: Describe the prevalence of
these risk factors with focus on gender-spe-
cific data and patients with premature pres-
entation. 

Methods: From November 2015 to
August 2018, data were collected from
3224 patients with ACS in 30 coronary care
centers covering 11 governorates across
Egypt, with focus premature ACS. 

Results: The vast majority were males
(74%) and the most prevalent age group
was (56-65 years) representing 37% of
whole study population. Among female
patients, 92% were post-menopausal. The
prevalence of premature ACS was 51%.
Forty five percent of total males and 69.6%
of total females with ACS had premature
presentation (P<0.001).  Abdominal obesity
was the most prevalent risk factor (66%).
Nearly half of the entire study patients were
current smokers (48%). We showed a high

prevalence of documented dyslipidemia
(48%) as well. Early invasive management
strategy was employed in 65% of patients
with no significant gender disparity noticed.
Vascular access for coronary angiography
was most commonly femoral (80% of time).
Emergent percutaneous coronary interven-
tion (PCI) was attempted in 53% of
patients. Thrombolytic therapy (using
Streptokinase) was used in 24% of included
participants. 

Conclusion: Among Egyptian patients
with ACS, premature presentation is com-
mon with greater male preponderance.
Abdominal obesity is the most prevalent
risk factor followed by hypertension. Most
traditional risk factors (apart from smoking)
were more prevalent in women than men. 

Introduction
Cardiovascular disease (CVD) is one of

the leading causes of mortality worldwide.
In 2017, according to the Global Burden of
Diseases study, there were 26.6 million
deaths and 706 million disability-adjusted
life-years (DALYs) of non-communicable
disease. Importantly, ischemic heart disease
(IHD) was the most attributable cause,
resulting in 8.38 million deaths and 162
million DALYs.1 Although CVD mortality
has been decreasing in the developed coun-
tries along the last decade, it is still on the
rise in the developing countries. The fact
that about 80% of the CVD burden is clus-
tered within developing countries is alarm-
ing and calls for more investigation of the
current status of risk factors’ distribution
and treatment strategies implemented to
mitigate this risk.2,3 

In 2011, the United Nations High Level
Meeting set global target to reduce the risk
of premature death [defined by the World
Health Organization (WHO) as occurring
from ages 30 to 70 years] with a 25% reduc-
tion in the probability of premature death
attributable to CVD by the year 2025 (25 by
25 target).4 However, by 2020 the IHD mor-
tality in the Eastern Mediterranean region
(EMR) has a projecting increase of 146%
for women and 174% for men,�5 which is a
very worrisome for a region that is showing
a rapid change in the CVD pattern due to
the high prevalence of smoking (including
water pipe), obesity, shifting from tradition-
al eastern food to high calorie processed
food and lack of physical activity.6,7

Therefore, and for the aforementioned 2025
goal, we should take this demographic shift
in lifestyle seriously.

Another issue that has been raised in the
recent decade is the gender inequality for
acute coronary syndromes (ACS) care, with

some studies for instance reporting that
women with ACS are less likely to undergo
coronary angiography comparing to men8-10

whereas others showed no difference.11,12

Egypt is the most populous country in
the EMR region, however, there is a lack of
data representing the risk factors’ pattern of
patients with ACS.  Egypt Cardiorisk proj-
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ect is a multicenter cross-sectional study
held by the Egyptian Association of
Vascular Biology and Atherosclerosis
(EAVA) to identify the baseline risk factors
and characteristics of Egyptian patients
with ACS. Phase I and II have reported a
high prevalence of obesity, smoking and
premature ACS.13 The objective of this final
phase is to take wider look on the risk pro-
file of ACS Egyptian patients with a larger
population sample and more specific con-
sideration to gender differences and patients
with premature ACS.

Materials and Methods
Ethical consideration

The study was approved by the ethics
committee of the Egyptian Association of
Vascular Biology and Atherosclerosis
(EAVA) [http://cardio-risk.org/] with
approval number 3/2015. Participants
received detailed information about the
study, and their data were obtained only
after signing an informed consent. Data pro-
tection of the participants were according to
the Helsinki Declaration of 1975, as revised
in 2013.

CardioRisk is a multi-centric, nation-
wide, observational, cross-sectional study
assessing the risk factors, diagnostic proce-
dures, and management approaches of ACS
in Egypt. Data were collected from 30 coro-
nary care centers in 11 governorates across
Egypt to ensure proper representation of the
different patient characteristics and varia-
tions in the management approaches
between the centers.

This report presents a combined final
analysis of the data collected in the three
phases of the study (Phase I: November
2015 to January 2016; Phase II: February
2016 to August 2017; Phase III: September
2017 to August 2018). Results of the com-
bined analysis of phase I and II were previ-
ously published.13

We included participants who were 18
years or older and were diagnosed with ST
segment elevation myocardial infarction
(STEMI), non-ST segment elevation
myocardial infarction (NSTEMI), or unsta-
ble angina (UA). A diagnosis of ACS was
made when two of the following criteria
were met: 1) Electrocardiographic changes
suggestive of acute ischemic changes, 2)
compatible presenting symptoms, and 3)
elevated Troponin I, and/or elevated CK-
MB (reported qualitatively according to
each local center standardized laboratory
method and cutoff level). Patients had to
meet the criterion number 3 to be diagnosed
as having STEMI/NSTEMI in the ACS
spectrum. Patients diagnosed as having

ACS but presenting with manifestations
other than chest pain and/or with non-
obstructive CAD on subsequent coronary
angiography were doubled-checked by 2
independent blinded experienced cardiolo-
gists regarding their presenting symptoms
and ECG changes to ensure that they fulfill
the criteria of ACS diagnosis.

Patients recruitment into the study was
done all through the week or on fixed days
for each center to minimize the selection
bias. We did not impose any changes to the
management strategies followed by each
center, and the choice of the appropriate
interventions and medications was totally
left to participating cardiologists’ judge-
ment. However, assessment of medications
was carried out at 2 time points; on admis-
sion (chronic medications) and at discharge.
Medications assessed included:
antiplatelets, statins, anti-ischemic, and
anti-failure drugs. Early invasive strategy
for management was defined as coronary
angiography that is followed by potential
intervention within the 1st 24 hours of pres-
entation. Of note, for patients undergoing
coronary angiography as part of their man-
agement plan, obstructive CAD was defined
as ≥50% diameter stenosis. Participating
investigators entered patients’ data to an
online case report form (CRF), with a
unique username and password assigned to
each investigator. Data were regularly
checked and validated.

All included participants had a 12-lead
electrocardiography (ECG), which was
interpreted by a cardiologist. Plasma con-
centrations of troponins and CK-MB were
also measured to determine the diagnosis.
Other data collected included socio-demo-
graphics, anthropometric measures, risk
factors, plasma levels of glycated hemoglo-
bin (HbA1c), blood glucose, and lipid pro-
file, previous and in-hospital cardiac inter-
ventions and medications.

Dyslipidemia was defined as having a
history of lipid-lowering therapy or low-
density lipoprotein (LDL) cholesterol >70
mg/dl (>1.81 mmol/l).14  Hypertension was
defined as having a history of hypertension
or systolic/diastolic blood pressure 140/90
mmHg.15 Diabetes (type 1 or 2) were
defined as a history of diabetes or fasting
plasma glucose >126 mg/dl. Body weight
and height were measured to the nearest 0.5
kg and 0.5 cm, respectively. Weight was
determined using a standard scale with the
subjects barefoot and wearing light clothes.
Height was measured using a wall-mounted
stadiometer. Body mass index (BMI) was
calculated as weight (kg)/height squared
(m2). Patients were considered overweight
or obese if they had a BMI of 25-29.9 or
≥30 kg/m2, respectively. Waist circumfer-

ence was measured with a non-stretchable
measuring tape at the level of the umbilicus.
Central obesity was defined as a waist-to-
hip ratio ≥0.9 cm in males and ≥0.85 cm in
females.16 Premature ACS was defined as
the occurrence of ACS before the age of 55
years in males and 65 years in females.17,18

Ex-smoker status was defined as at least 6
months of complete abstinence.19

Statistical analysis
Data management and statistical analy-

sis were done using SPSS vs.25. (IBM,
Armonk, New York, United states).
Numerical data was summarized as means
and standard deviations or medians and
ranges. Categorical data was summarized as
numbers and percentages. Comparisons
between males and females were done
using independent t test or Mann Whitney U
test for normally and non-normally distrib-
uted numerical data respectively.
Categorical data was compared according
to gender and residence using Chi-square
test. All P values were two sided. P values
less than 0.05 were considered significant.

Results
Socio-demographics, presentation
and main clinical characteristics

We included 3224 patients, of whom
25.7% were females. The prevalence of pre-
mature ACS (defined as males less than 55
years and females less than 65 years old)
was 51%. Forty five percent of total male
and 69.6% of total females with ACS had
premature presentation (P<0.001). Most
participants came from urban residences
(48.4%) with no statistical difference
between males and females. Women were
significantly less educated than men, with
48.7% versus 21% receiving no or only pri-
mary school education. Fifty two percent of
males presented with STEMI compared to
only 36% of female patients (P<0.001),
while other forms of ACS (UA and NSTE-
MI) were significantly higher in females.
Dyspnea (as an atypical presentation for
ACS) was significantly more common in
female patients (66% in female versus 52%
in males, P<0.001) (Table 1). Interestingly,
among patients who did not have chest pain
as the presenting symptom, only 6 were
subsequently found to have non-obstructive
CAD on coronary angiography (with no
significant gender-difference in this minor
group, P=0.38). Patients with premature
ACS tended to suffer from STEMI more
frequently than other patients (49.8% versus
45.6%, P=0.035) (Table 2).
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Atherosclerotic risk factors
Abdominal obesity was the most preva-

lent risk factor in the total population
(66.3%), followed by Hypertension
(56.2%) which showed a statistically signif-
icant graded increased prevalence with
increasing age (29%, 48.40%, 64.60% and
68.70% in age groups ≤ 45, 46-55, 56-65
and > 65 years respectively, P<0.001.)
Hypertension, dyslipidemia, T1DM,
T2DM, and obesity were more prevalent
among women while smoking and abdomi-
nal obesity were more common among men
(Figure 1). Rates of current smokers were
significantly higher in younger age group
≤45 years compared to older age group
(>65 years) (66.30% versus 33.10%,
P<0.001). Patients with urban residence
showed a higher prevalence of hypertension
and dyslipidemia, while those from rural
areas had a significantly higher prevalence
of abdominal obesity (Table 3).
Surprisingly, rates of documented dyslipi-
demia were similar when comparing those
with premature ACS to others (49% versus
47.4%, P=0.449), with no significant differ-
ence regarding level of low-density lipopro-
tein-cholesterol (LDL-C) as well
(131.7±48.5 versus 130.2±45.2 mg/dl,
P=0.4). However, those with premature
ACS were significantly found to be current
smokers (49.6% versus 46.6% for others,
P<0.001) (Table 2).

BMI was significantly higher in females
compared to males (it was well into the

                             Article

Figure 1. Distribution of traditional cardiovascular risk factors for the whole population
(A) and according to gender (B). Percentages are from the total valid entries into the elec-
tronic CRFs. ** P value <0.001 versus the other group.

Table 1. Socio-demographics and main clinical characteristics at presentation.*

Characteristics                                                   Total                Males         Females                P value
                                                                                         N                 %                       N               %                  N            %                     

Age group                               <35                                                         137                    4.2                           110                 4.60                     27              3.30                   <0.001
                                                  36 to 45                                                  308                    9.6                           258                10.80                    50              6.00                          
                                                  46 to 55                                                  872                   27.0                          705                29.40                   167            20.20                         
                                                  56 to 65                                                 1213                 37.6                          881                36.80                   332            40.10                         
                                                  66 to 75                                                  549                   17.0                          358                14.90                   191            23.10                         
                                                  >75                                                         145                    4.5                            85                  3.50                     60              7.30                          
Residence                               Urban                                                    1560                 48.4                         1188               49.60                   372            45.00                    0.051
                                                  Rural                                                       990                   30.7                          727                30.30                   263            31.80                         
                                                  Urban - Rural                                        674                   20.9                          482                20.10                   192            23.20                         
Level of education                Primary                                                  576                   17.9                          373                15.60                   203            24.50                  <0.001
                                                  Secondary                                            1009                 31.3                          764                31.90                   245            29.60                         
                                                  High school/college                           1309                 40.6                         1130               47.10                   179            21.60                         
                                                  None                                                       330                   10.2                          130                 5.40                    200            24.20                         
Initial diagnosis                     UA                                                           735                   22.9                          494                20.70                   241            29.50                  <0.001
                                                  NSTEMI                                                 940                   29.3                          660                27.60                   280            34.30                         
                                                  STEMI                                                   1529                 47.7                         1234               51.70                   295            36.20                         
History of AMI                        History of AMI                                      539                   17.0                          425                18.00                   114            14.00                     0.01
Presenting symptoms          Chest pain                                            3078                 96.1                         2315               96.80                   763            93.80                  <0.001
                                                  Dyspnea                                                1787                 55.7                         1252               52.40                   535            65.50                  <0.001
                                                  Cardiac arrest                                       94                     2.9                            74                  3.10                     20              2.50                     0.349
                                                  Palpitation                                             433                   13.5                          307                12.90                   126            15.50                     0.06
*Percentages are calculated based on the total valid entries into the electronic CRFs.  AMI=Acute myocardial infarction; NSTEMI=Non-ST segment elevation myocardial infarction; STEMI=ST-segment elevation
myocardial infarction; UA=Unstable angina                                                                                                                                                                                                                                                                                               
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overweight range in males and into the
obese range in females). Female patients
had a worse lipid profile and metabolic
parameter (including HbA1C) compared to
males. (Supplementary Table S1). Of note,
patients with premature ACS has signifi-
cantly higher BMI compared to other
patients (30 ± 5 versus 29 ± 5 kg/m2,
P<0.001) (Table 2).

In-hospital management and inter-
ventions

There was a very high adherence to evi-
dence-based therapies for ACS during hos-
pitalization, with more that 90% of patients
receiving Aspirin, clopidogrel/ticagrelor

and statins. More than 80% of patients
received Beta-blockers and Angiotensin
converting enzyme inhibitors/Angiotensin
receptor blockers (ACEI/ARBs) as well.
Low molecular weight heparin (LMWH)
was the most commonly used parenteral
anticoagulant (70.5% of patients), followed
by unfractionated heparin (UFH) (26.9%)
and then Fondaparinux (3.3%).
Interestingly, clopidogrel/ticagrelor and
statins were prescribed more frequently for
male patients compared to female ones (for
clopidogrel/ticagrelor: 96.6% for males ver-
sus 93.9% for females, P=0.001 and for
statins: 94% for males versus 91% for
females, P=0.003) (Figure 2). This disparity

was not observed when comparing patients
with premature ACS to other patients, for
which there were no statistically significant
differences regarding rates of use of evi-
dence-based medical therapies for ACS
(including Aspirin [99.1% versus 98.9,
P=0.6], Clopidogrel/ticagrelor [96.1% ver-
sus 95.7%, P=0.5] and statins [93.2% ver-
sus 93.3%, P=0.8]).

Regarding revascularization-related
interventions, early invasive strategy for
management with coronary angiography
was performed in 64.8% of the total popula-
tion, of whom PCI was attempted in 52.5%.
Eight percent of those who underwent early
coronary angiography had normal epicar-

                                                                                                                   Article

Table 2. Socio-demographics, clinico-biochemical parameters and interventions in premature ACS patients.*

                                                                                Total                               Premature atherosclerosis                      P value
                                                                                                                               Yes No     
                                                                                             N                 %                      N                %                 N              %                      

Gender                                         Males                                                   2397                 74.3                         1073                65.10                 1324             84.10                    <0.001
                                                       Females                                                827                  25.7                          576                 34.90                  251              15.90                          
Residence                                    Urban                                                   1560                 48.4                          807                 48.90                  753              47.80                      0.814
                                                       Rural                                                      990                  30.7                          501                 30.40                  489              31.00                          
                                                       Urban - Rural                                       674                  20.9                          341                 20.70                  333              21.10                          
Level of education                     Primary                                                 576                  17.9                          259                 15.70                  317              20.10                    <0.001
                                                       Secondary                                           1009                 31.3                          547                 33.20                  462              29.30                          
                                                       High school/college                          1309                 40.6                          710                 43.10                  599              38.00                          
                                                       None                                                      330                  10.2                          133                  8.10                   197              12.50                          
Initial diagnosis                          UA                                                          735                  22.9                          372                 22.70                  363              23.20                      0.035
                                                       NSTEMI                                                940                  29.3                          451                 27.50                  489              31.20                          
                                                       STEMI                                                  1529                 47.7                          815                 49.80                  714              45.60                          
History of AMI                             Yes                                                         539                  17.0                          251                 15.40                  288              18.60                      0.018
Presenting symptoms                Chest pain                                           3078                 96.1                         1570                96.10                 1508             96.10                      0.963
                                                       Dyspnea                                               1787                 55.7                          891                 54.30                  896              57.30                      0.092
                                                       Cardiac arrest                                      94                    2.9                            49                   3.00                    45                2.90                       0.824
                                                       Palpitation                                            433                  13.5                          227                 13.90                  206              13.20                      0.552
Risk factors                                  HTN                                                      1811                 56.2                          803                 48.70                 1008             64.00                    <0.001
                                                       Dyslipidemia                                       1166                 48.2                          607                 49.00                  559              47.40                      0.449
                                                       T1DM                                                     156                   4.8                            97                   5.90                    59                3.70                       0.005
                                                       T2DM                                                    1238                 38.4                          581                 35.20                  657              41.70                    <0.001
                                                       Current smoking                               1552                 48.1                          818                 49.60                  734              46.60                    <0.001
                                                       Abdominal obesity                            1626                 66.3                          810                 63.30                  816              69.40                      0.001
Biochemical measures**         BMI                                                        29                      5                             30                     5                      29                   5                        <0.001
                                                       Waist                                                     95.7                  13.7                           96                   13.8                  95.4               13.5                       0.268
                                                       Waist-hip ratio                                    1.14                  0.48                         1.14                 0.48                  1.14              0.48                       0.997
                                                       LDL-C                                                    131                  46.9                        131.7                48.5                 130.2             45.2                         0.4
                                                       HDL-C                                                   42.2                  18.7                         42.3                 20.2                  42.1                17                         0.79
                                                       TC                                                         194.6                 55.1                        197.2                57.9                 191.9             51.9                       0.007
                                                       TGs (Median & range)                     150             (0 - 1330) 152 (0 - 1330)   145 (0 - 729)                         <0.001
                                                       HbA1C                                                   6.69                  1.78                         6.72                 1.93                  6.65              1.62                       0.304
Therapeutic interventions        Coronary angiography (Yes)          2066                 64.8                         1075               66.20                  991              63.40                      0.109
                                                       Vascular access:                                                                                                                                                                                          
                                                       Radial                                                 404                  19.6                          224                 20.80                  180              18.20                      0.126
                                                       Femoral                                             1662                 80.4                          851                 79.20                  811              81.80                          
                                                       Non-obstructive CAD on CA             161                   7.8                           106                  9.90                    55                5.50                     <0.001
                                                       PCI attempted?                                  1590                 52.5                          831                 54.00                  759              50.90                      0.082
                                                       CABG                                                     170                   5.3                            68                   4.20                   102               6.50                       0.003
                                                       Temporary pacemaker                       60                    1.9                            22                   1.30                    38                2.40                       0.025
                                                       Permanent pacemaker                      15                    0.5                             4                    0.20                    11                0.70                       0.058
                                                       Thrombolysis                                      763                  23.9                          437                 26.70                  326              20.80                    <0.001
*Percentages are calculated based on the total valid entries into the electronic CRFs. **Presented as mean ± SD. AMI=Acute myocardial infarction; BMI=Body mass index; CA=coronary angiography; CABG=Coronary
artery bypass graft; HDL-C=High density lipoprotein cholesterol; HTN=Hypertension; LDL-C=Low density lipoprotein cholesterol; NSTEMI=Non-ST segment elevation myo-cardial infarction; PCI=Percutaneous coro-
nary intervention;  SD=Standard Deviation; STEMI=ST segment elevation myocardial infarction; T1DM=Type-1 diabetes mellitus, T2DM=Type-2 diabetes mellitus; TG=Triglycerides; TC=total cholesterol UA=Unstable
angina.
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dial coronary arteries. The vast majority of
vascular accesses was through femoral
artery (80.4% of cases). Thrombolysis
(using Streptokinase) was used in almost
quarter of the total population (23.9%).
Urgent coronary artery bypass graft
(CABG) was performed in 5.3% of patients.
Only 1.9% of admitted patients were sub-
jected to temporary pacemaker secondary to
various degrees of ACS-associated brad-
yarrhythmias (0.5% went to have a perma-
nent pacemaker). Of note, rates of early
invasive strategy were similar between
males and females, with significantly higher
male patients undergoing PCI. Female
patients had a higher percentage of non-
obstructive CAD on coronary angiography
compared to their male counterparts.
(Supplementary Table S2). There was no
trend to treat patients with premature ACS
more aggressively with an early invasive
strategy compared to others (66.2% versus
63.4% undergoing early coronary angiogra-
phy in both groups respectively, P=0.1).
Moreover, rates of apparently normal epi-
cardial coronary arteries in coronary
angiography were significantly higher in
those with a diagnosis of premature ACS
compared to other population (9.9% versus
5.5% respectively, P<0.001) (Table 2).

Discussion
The Eastern Mediterranean (EMR)

region, one of the six official WHO-desig-
nated geographical areas, comprises 22
countries and territories (Afghanistan,
Bahrain, Djibouti, Egypt, Iran, Iraq, Jordan,
Kuwait, Lebanon, Libya, Morocco, Oman,
Pakistan, Palestine, Qatar, Saudi Arabia,
Somalia, Sudan, Syria, Tunisia, United
Arab Emirates (UAE), and Yemen), with a
population of ~583 million people.20

Gender difference has long been a corner-
stone point in cardiovascular outcomes
research, considering the fact that manifest

atherosclerotic cardiovascular disease
(ASCVD) is reported to have a delayed
onset of about 10 years or more in women21

and that menopause is a leading risk factor
in women due to the protective role of the
circulating Estrogen.22 Despite this
increased focus on the gender disparities in
IHD, age and sex interaction is still under-
investigated.

The current study revealed a signifi-
cantly higher prevalence of ACS in males
compared to females among age groups less
than 55 years, on the contrary it rises
sharply in females in age groups >55 years.
Estrogen has always been hypothetically
thought to be the protective factor for pre-
menopausal women. However, Cochran
systematic reviews concluded that this
might not be the case.23,24 We also showed
that the prevalence of the traditional cardio-
vascular risk factors (DM, HTN,
Dyslipidemia and obesity) tended to be
higher in women except smoking which
was significantly higher in men. This fact,
in and of itself, makes sense and points to a
worse metabolic and cardiovascular risk
pattern among Egyptian females. This
might be considered a call for action to

openly discuss the future ASCVD risk with
female patients in a deeper manner, consid-
ering the disappointing data coming from
the VIRGO study,25 which indicated that
health care providers are 11% less likely to
discuss the future ASCVD risk with young
women compared to young men.

According to Global Registry of Acute
Coronary Events (GRACE) registry and
other reports,26,27 women with ACS tended
to present with atypical symptoms such as
nausea and vomiting rather than chest pain.
Similarly, we showed that women presented
with chest pain in rates lower than their
male counterparts with higher prevalence of
atypical symptoms as dyspnea.
Interestingly, rates of early invasive strategy
for treating patients with ACS were similar
between males and females (65.1 versus
64.1, P=0.6), despite the data pointing to the
underuse of early invasive and more aggres-
sive managements among females.28,29 This
is considered a good step forward which
reflects the impact of Egyptian national
awareness campaigns. However, we
revealed that female patients were signifi-
cantly less prescribed clopidogrel/ticagrelor
and also tended to have lesser prescription

                             Article

Table 3. Traditional cardiovascular risk factors’ distribution according to residence.*

                                                           Urban                  Rural     Urban-Rural           P value
                                                                          N                %                              N                     %                  N                    %                

HTN                                       Yes                                        870                 55.80                                   493                      49.80                    448                      66.50           <0.001
Dyslipidemia                        Yes                                        564                 48.20                                   231                      33.40                    371                      66.40           <0.001
T1DM                                     Yes                                         74                   4.70                                     61                        6.20                      21                        3.10              0.017
T2DM                                     Yes                                        622                 39.90                                   380                      38.40                    236                      35.00             0.096
Smoking                                Yes                                        759                 48.70                                   484                      48.90                    309                      45.80             0.716
                                                Ex-Smoker                          186                 11.90                                   111                      11.20                     82                       12.20                  
BMI                                        Normal                                 170                 12.10                                   162                      17.10                     46                        9.70            <0.001
                                                Overweight                         730                 51.90                                   427                      45.20                    223                      46.80                  
                                                Obesity                                 507                 36.00                                   356                      37.70                    207                      43.50                  
Abdominal obesity             Yes                                        859                 70.30                                   605                      75.80                    162                      37.30           <0.001
* Percentages are calculated based on the total valid entries into the electronic CRFs. BMI=Body mass index; HTN=Hypertension; T1DM=Type-I diabetes mellitus; T2DM=Type-II diabetes mellitus

Figure 2. Commonly prescribed in-hospital medications for (A) the total population and
(B) according to gender. Percentages are from the total valid entries into the electronic
CRFs. * P value <0.05 and ** P value <0.001 versus the other group.
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of LMWH relative to males. This could be
explained by the ubiquitous belief of the
feminine higher risk of bleeding with anti-
thrombotics.30

Premature ACS is defined as the ACS in
men ≤55 years or women ≤65 years.17,18

The middle east has the youngest median
age of first MI (51 years) compared to
North America (59 years) and Western
Europe (63 years), according to The Effect
of Potentially Modifiable Risk Factors
Associated with Myocardial Infarction
(INTERHEART) (case-control) study.2
Consistent with GRACE, Gulf RACE,31

Gulf RACE-231 and INTERHEART stud-
ies; smoking was more prevalent in younger
age versus older age with ACS (66.3% in
age group >45 versus 33.1% in age group
>75). The current study showed a lower
prevalence of T2DM and HTN in patients
with premature presentation compared to
others, and this is in accordance with the
GRACE,18 GULF RACE I and II,32 but on
the contrary to the results of the INTER-
HEART study which showed a higher
prevalence in patients with premature pres-
entation.2 Our data point to no significant
differences in plasma lipid parameters
across different age groups, whereas the
INTERHEART2 and GRACE registry18

have shown higher levels associated with
younger age groups, in contrast to the
GULF RACE I and II 31,32 that have shown
lower levels. Our study’s observations sup-
port that the EMR individuals with prema-
ture ACS have higher prevalence of obesity
and smoking compared with older age
groups and lower prevalence of the tradi-
tional risk factors (DM, HTN and dyslipi-
demia). Future studies are underway to
investigate the risk profile of EMR with
premature CAD particularly lifestyle fac-
tors, diet and physical activity and most
importantly the family history.33

Obesity prevalence in the EMR comes
in the 3rd place of the global high rates’
ranking (at 23.6% for women and 14.6% for
men). According to the WHO, it turns out
that about 50% the EMR women are over-
weight with highest rates in Bahrein and
Qatar followed by Egypt.20 Moreover,
about 50-80% of adults in the EMR are
overweight with higher prevalence in
females which is only exceeded with
USA.34 Not surprisingly, abdominal obesity
was the most prevalent traditional risk fac-
tor at 66.3% among our patients, the rates
were similar between the urban and rural
areas and tends to be higher in men.
Notably, BMI has shown significant steady
increments across the region particularly in
women with 28 kg/m2 between 1980 and
2008.35,36 We speculate that this is mostly
due to the urbanization and modernization

of the EMR area in the last decades, with
dramatic shifting from the eastern diet rich
in whole cereals, olive oil, fruit, fish, and
vegetables to the western diet style with
high fats and cholesterol.37

Smoking is one of the most prevalent
traditional risk factors in our study with fig-
ures reaching up to 48% of the entire popu-
lation as current smokers and 11.8% as ex-
smokers. Highest rates were found among
age group >45 years with dramatically
higher rates in men compared to women
(63% versus 5%), and this could be under-
stood through the conservative cultural
nature of the area. In 2015, the WHO
reported that the EMR smoking prevalence
was 25.4%, this is higher than the global
prevalence (22.7%), but lower than in
Europe (27.3%) and the western Pacific
regions (25.8%).38 These alarming rates
urge for adopting novel methods to control
smoking in the region. One of the effective
approaches is the restrictive increases in
taxes on cigarette packs to about 1.37 $,
however it’s still below the average and
considered the lowest average after south-
eastern countries.39

The Egyptian national hypertension
project (of about 7000 participants) had
reported that HTN is at 26% prevalence in
Egypt and is a leading cause of many car-
diovascular diseases. This was close to rates
reported for Tunisia (a country with similar
socio-demographics to Egypt).40,41 In our
study, HTN was found to be the 2nd most
common risk factor (at 56% prevalence
among Egyptians with ACS), with positive
association with age and higher prevalence
in females. Importantly, our study revealed
a higher prevalence of HTN in people with
higher education and urban residency,
which can be explained with evolving
stressful life associated with higher social
status together with the medical cultural
awareness that could definitely lead to an
earlier diagnosis.

The global prevalence of diabetes mel-
litus in 2014 was 9%.42 The International
Diabetes Foundation (IDF) reported the
highest prevalence of diabetes to be found
in the MENA region at 12.5% compared to
6% in Europe and 8.6% in Southeast Asia.43

Moreover, they are expecting these num-
bers to be doubled by 2040 due to increas-
ing rates of impaired glucose tolerance.35

The IDF also reported that about 40% of the
MENA region population with genuine DM
are undiagnosed which forms a huge CVD
burden since DM is one of the most preva-
lent risk factors for future ASCVD. In our
study T1DM and T2DM were reported to
affect 4.8% and 38.4% of Egyptians with
ACS with higher prevalence in females,
urban areas and high educational classes.

The fact that the major traditional cardio-
vascular risk factor among our patient pop-
ulation is abdominal obesity is worrisome
as abdominal adiposity is closely linked to
the development of insulin resistance,44 a
well-known harbinger of DM.

Dyslipidemia rates varies across the lit-
erature due to different definitions that are
changing overtime.35 In the current report,
the prevalence of documented dyslipidemia
was reported to be lingering around 48%,
exceeding the highest rate in gulf countries
(Bahrein at 45%).32 Importantly, we showed
a higher prevalence of dyslipidemia  among
females versus males and in urban versus
rural residents (48% versus 33.4%, P
<0.001) which also can be understood
through the diet shifting and urbanization.
Our finding that females were less likely to
receive statins compared to their male coun-
terparts is consistent with some internation-
al data,45 and could be partly explained by
the fact that statin-related side effects are
anecdotally thought to be more common in
females, but the main driver for such a gen-
der-disparity remains elusive.

The current study is not without limita-
tions. First, the observational nature of the
study makes it to fall short of providing
causal inferences between any cardiovascu-
lar risk factor and the occurrence of ACS.
Second, the lack of reporting in-hospital
outcomes is mainly due to the 2 reasons; (1)
we aimed primarily through the current
report to figure out the national picture of
cardiovascular risk factors among a very
high-risk group and (2) absence of a well-
established in-hospital record systems for
reporting outcomes. Lastly, we did not
report some biochemical markers such as
cardiac Troponins and NT-proBNP due to
factors related to lack of standardization of
Troponin assays among different laborato-
ries in various coronary care units, in addi-
tion to the costs associated with ordering
some of these tests (NT-proBNP). 

Conclusions
Among Egyptian patients with ACS,

premature presentation is common (51% of
cases, with significant higher male prepon-
derance), with abdominal obesity is the
most prevalent risk factor. Most traditional
risk factors (apart from smoking) were
more prevalent in women than men. There
was a very good adherence to evidence-
based medical therapies for hospitalized
ACS patients (with modest gender dispari-
ty). Females had similar chances for an
early invasive management strategy with
coronary angiography compared to their
male counterparts. Our data may help
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founding age- and gender-specific preven-
tive and management developmental strate-
gies to close the gap between international
guidelines’ recommendations and the reali-
ty in Egypt.
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