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GENDER DIFFERENCE IN RISK FACTOR PROFILES IN
PATIENTS REFERRED FOR CORONARY ANGIOGRAM

Gali Deepti, Ravi Kiran, Vanaparthi Bharathi.

ABSTRACT

Background & Objective

Coronary artery disease (CAD) is a leading cause of death of
women and men worldwide. Expected burden of athero-
thrombotic CAD in India will surpass other regions of the
world by the year 2020. It is better to control the risk factors
for CAD to prevent this crisis. So, we want to study the gender
difference in risk factor profiles in patients referred for
coronary angiogram (CAG).

Materials & Methods

We did is a prospective observational study for risk factors
profile in patients referred for CAG over 24 months (2013 to
2015) to the Nizam’s institute of medical sciences. We
collected the demographic, clinical and lab parameters
including CAG finding in these patients.

Results

We analyzed the data of 3232 patients who undergone CAG
during the study period. F: M::1081: 2151. 706 (65.3%) of female
patients and 1312 (60.9%) of males patients had hypertension
(HTN). 496 (45.9%) of females and 950 (44.1%) of males had
Diabetes mellitus (DM). More males were presented with ACS
(Acute coronary syndrome) whereas more females were
presented with CSA (chronic stable angina). 203 (18.8%) female
patients and 673 (31.3%) had lv dysfunction. Serum creatinine
and Hemoglobin was low in females than males which were
statistically significant. Total cholesterol was significantly
higher in female CAD patients than male CAD patients
(p=0.03). Both atherogenic (LDL) and protective (HDL)
cholesterol were more in females than males with normal
coronaries, but this difference was seen in patients with CAD
in both sexes.

543 females and 551 males had normal coronaries. Overall
prevalence of normal coronaries is more in females (p=0.00).
Prevalence of diabetes showed a tendency more in females
with normal coronaries than with males (p=0.063). Overall
prevalence of risk factors in patients with normal coronaries
is more in females compared to males (p=0.03). 782 (48.87%)
males and 301(565.94%) females with CAD had diabetes.
Prevalence of HIN (p=0.00) and DM (p=0.005) is more in
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females with CAD than males (p=0.00). Both DM &HTN was
present in 647 (40.43%) of males and 273 (50.74%) of females,
which is also is statistically significant.

Conclusion

Overall prevalence of normal coronaries is significantly more
in females than males (p=0.00). Incidence of ACS is
significantly more in males whereas CSA incidence more in
females. Even though statistically significant more prevalence
HTN in females, there was no statistical significant difference
in prevalence of DM & HTN in between both sexes in patients
with normal coronaries. But there was significantly high
prevalence of DM & HIN in females with CAD compared to
males.
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INTRODUCTION

Coronary artery disease (CAD) is a leading cause of
death of women and men worldwide [1,2]. A
conservative estimate indicates that there could be 30
million CAD patients in India of which 14 million are in
urban and 16 million in rural area. If the current trend
continues by the year 2020, the burden
thrombotic CAD in India will surpass other regions of
the world. [3]. Factors of risk for the premature CAD in
Indian subjects could be multiple, ranging from social,

of athero-

economic, psychological, lifestyle (sedentary lifestyle,
improper diet, smoking) and biological (abnormal lipids,
hypertension, diabetes, and obesity). Genetic factors
such as mutations at specific chromosomal locations and
single nucleotide polymorphisms have also been
implicated [4,5].

Risk factors for coronary artery disease are classified
into modifiable and non modifiable. Non modifiable are
age, family history and gender. Modifiable risk factors
are high blood pressure, dyslipidemia, obesity, tobacco
use, lack of physical activity, diabetes, psychosocial
stress, low fruit and vegetables intake, heavy alcohol
intake. Hypertension is more prevalent in women,
particularly older women [6]. Meta-analysis of 37
prospective cohort studies showed the presence of
diabetes is a relatively greater risk factor for CAD in
women versus men, increasing a woman’s risk of CAD
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by 3- to 7-fold, with only a 2- to 3-fold increase in
diabetic men. Furthermore, women with diabetes have a
greater than 3-fold increase in CAD risk than
nondiabetic [7]. Gestational diabetes
increases the risk for future diabetes [8], thereby

women do

increasing the risk for future CAD. So, we wanted to see
the effect of DM on gender in Asian Indians referred for
coronary angiogram (CAG).

MATERIALS & METHODS

This study is a prospective observational study from the
Nizam’s institute of medical sciences (NIMS), which is a
tertiary care level hospital and teaching institute. The
study was conducted during January 2013 — December
2015. Two main risk factors diabetes & hypertension was
studied in the population of patients referred for CAG.
In this cohort even all types of angina like Acute
coronary syndrome (ACS), chronic stable angina (CSA),
post MI(Myocardial infarction) angina, MI and chest
pain with high pre-CAG probability of CAD were
included. Patient with Valvular heart disease and
congenital heart disease patients were excluded from
study. Hypertension was defined using WHO criteria-
pressure exceeding a systolic value of 140 mmHg and/or
a diastolic of 90 mmHg. Patients on antidiabetic drugs or
having a fasting blood glucose level > 7.0mmol/L were
considered to be diabeticc We had compared the
prevalence of diabetes, hypertension & combination of
these two risk factors, in males vs females. And we also
compared the risk factors in patients with CAD &
normal coronaries.

RESULTS

During 24 month period, 3820 patients underwent CAG,
but in 3232 cases the data is complete to analyse. Out of
them 1081 females and 2151 males were there. 543
females and 551 males had normal coronaries. The
details demographic and clinical presentations were
given Table 1. 19.1% of male patients presented with
ACS and 91.6% female patients were presented with
CSA. LV dysfunction was present more in male patients
than female patients (31.3% vs 18.8%). Even when we
sub classify the LV dysfunction into mild (41 to 49%),
moderate (40 to 31%) and severe (<30%) depending on
global EF, all severities of LV dysfunctions were more
frequent in males than females.

INDIAN JOURNAL OF CARDIOVASCULAR DISEASES JOURNAL in women (1JCD) 2016 VOL 1 ISSUE 2

ORIGINAL ARTICLE 2

In Table 2 gives the details of lab parameters. Serum
Creatinine (SC) and Hemoglobin (HB) is low in females
than males which are statistically significant (Fig 1).
Total cholesterol was significantly higher in female CAD
patients than male CAD patients (p=0.03). Both
atherogenic (LDL ) and protective (HDL) cholesterol
were more

in females than males with normal

coronaries, but this difference was seen in patients with

CAD in both sexes (Fig 2).

Table 1: Demographic and clinical presentation of the
study cohort.

Parameters Females Males p value
Number 1081 2152

Age 53.1+10.7 53.2+11.8 0.89
Height(cms) 151.8+ 8.1 159.6£11.4 0.00
Weight(kgs) 59.2+10.98 | 62.7+10.8 0.00
Type of CAD

ACS 90(8.3%) 412(19.1%) 0.00
CSA 990(91.6%) | 1740(80.9%) | 0.00
LV Dys.(yes) 203(18.8%) | 673(31.3%) 0.00
Severity of LVD

Severe 74(6.8%) 224(10.4%) 0.00
Moderate 57(5.3%) 205(9.5%) 0.00
Mild 73(6.7%) 244(11.3%) 0.00

Figure 1: Demonstration of less HB and Serum creatinine
levels in female patients with normal coronaries.

Boxplot of S CREATININE and HB in females and males with normal coronaries
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Table 2: Details of lab parameters
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Parameters Females with | Males with | p value | Females with | Males with | p value
NC NC CAD CAD
Blood urea 26.5+16.6 28.5+18.5 0.07 30.9+17.3 30.7+18.1 0.88
S. Cre 0.96+0.8 1.3+1.4 0.00 1.1+0.8 1.3+1.2 0.00
RBS 133.5+69.1 125.6+63.6 | 0.17 157.1+£79.8 152.9+76.3 | 0.45
HB 11.9+1.6 13.3+2.0 0.00 11.6+1.6 13.2+2.0 0.00
Cholesterol 175.4+46.7 160.2+43.4 0.14 170.9+£53.9 151.9+47.8 0.03
HDL 47.3+11.7 40.0+10.7 0.01 41.5+11.2 39.6+13.8 0.35
LDL 102.1+39.6 79.6+32.7 0.02 86.3+40.4 94.5+111.8 | 0.49

Out of 2151 males, 551(25.6%) males had normal
coronaries, 1600 (74.38%) males had CAD in CAG. Of
1081 females, 543 (50.23%) females had normal
and 538(49.76%) had CAD. Overall
prevalence of normal coronaries is significantly more in
females than males (p=0.00).

coronaries

Figure 2: LDL and HDL cholesterol levels in patients
with normal coronaries
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Prevalence of HTN & DM in all patients presented for
CAG was studied. There was more percentage of female
patients had hypertension which was statistically
significant, but there was in difference in DM prevalence
(Table 3).

Table 3: DM and HTN prevalence in all patients referred
for CAG.

Parameter | Females Males p value
HTN 706(65.3%) | 1312(60.9%) | 0.02
DM 496(45.9%) | 950(44.1%) | 0.35

Prevalence of DM & HTN in patients with normal
coronaries is given in Table 4 and In CAD in Table 5.
There is no statistical significant difference in prevalence
of DM &HTN in males & females with normal
coronaries (Fig 3).

Table 4: Risk factor distribution in patients with normal
coronaries

Parameter Females Males p value
HTN 307(56.5%) | 307(55.7%) 0.808
DM 195(35.9%) | 168(30.5%) 0.063
HTN+DM 150(27.6%) | 138(25.04%) | 0.337
RF present 394(72.6%) | 355(64.4%) 0.032
Table 5: Risk factor profile in patients with CAD.
Parameter Females Males p value
Hypertension | 399(74.1%) 1005(62.8%) | 0.000
DM 301(55.9%) 782(48.9%) 0.005
HTN+DM 273(50.7%) 647(43.4%) 0.000
RF present 432(80.3%) 1277(79.8%) | 0.852
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There is significantly high prevalence of DM &HTN in females with CAD compared to males (Fig 4).

Fig 3: Showing significant more prevalence of DM in females with Normal coronaries.
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Figure 4: Comparison of DM and HTN in Patients with
CAD in both sexes.
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CONCLUSION:

It is known that when female patients present with chest
pain, they are more likely to normal coronary arteries
than in males with chest pain. Yusuf et al in Inter heart
study [8} showed prevalence of normal coronaries is
significantly more in females than males. Female CAD
patients present with different set of symptoms and their
symptoms do not have same relationship to the extent

and severity of coronary artery disease as their male
counterparts. Females tend to present later in age by
about 10 years and are likely to have less severe
coronary artery disease with worse symptoms. In
contrast to the linear increase in CAD in men as they
age, there is a more exponential increase in CAD in
women after the age of 60 [9,10]. Whereas We not have
studied the sub group analysis of age group above or
below the 60 years in this study cohort.
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In INTER HEART study, Under-referral of this subset of
high risk female patients for cardiac catheterization
compared to their increased risk has been demonstrated
over a follow up period of 1 year. It has also been shown
in various studies that female CAD patients have an
adverse risk factor profile for the prevalence of diabetes
mellitus, hypertension and hypercholesterolemia. We
have clearly demonstrated the same finding in our
current study also. In this normal coronaries were more
in females than in males (p=0.00). Similarly, HTN was
significantly higher in prevalence in our female patients
undergoing CAG (p=0.02). In subgroup analysis of
patients undergone CAG, there was significantly high
prevalence of DM & HTN in females with CAD
compared to males.

The burden of CAD is high among women. However, it
appears that the pathophysiology of CAD varies
between women and men. On cardiovascular computed
tomography, women have been shown to have smaller
coronary artery diameters than men do [10]. Women are
less likely than men are to have obstructive CAD at the
time of coronary angiography [11,12]. Despite the lack of
obstructive CAD visualized on cardiac catheterization at
the time of acute coronary syndrome (ACS), the
prognosis of these women is not benign. Over one-half
of symptomatic women without obstructive CAD
continue to have signs and symptoms of ischemia and to
undergo repeat hospitalization
angiography [12,13].

Latest PROMISE trail by Hemal K et [14] also showed
some of the similar features of our study like women
were older (62.4 years of age vs. 59.0 years of age) and
were more likely to be hypertensive (66.6% vs. 63.2%),
dyslipidemic (68.9% vs. 66.3%), and to have a family
history of premature CAD (34.6% vs. 29.3) (all p values
<0.005). Women were less likely to smoke (45.6% vs.
57.0%; p < 0.001), although their prevalence of diabetes
was similar to that in men (21.8% vs. 21.0%; p = 0.30).
Chest pain was the primary symptom in 73.2% of
women versus 72.3% of men (p = 0.30), and was
characterized as ‘"crushing/ pressure/ squeezing/
tightness" in 52.5% of women versus 46.2% of men (p <
0.001). Compared with men, all risk scores characterized
women as being at lower risk, and providers were more
likely to characterize women as having a low (<30%)
pre-test probability of CAD (40.7% vs. 34.1%; p < 0.001).
Compared with men, women were more often referred
to imaging tests (adjusted odds ratio: 1.21; 95%

and  coronary
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confidence interval: 1.01 to 1.44) than non-imaging tests.
Women were less likely to have a positive test (9.7% vs.
15.1%; p < 0.001). Although univariate predictors of test
positivity were similar, in multivariable models, age,
body mass index, and Framingham risk score were
predictive of a positive test in women, whereas
Framingham and Diamond and Forrester risk scores
were predictive in men.

LIMITATIONS:

Major limitation of our study is we studied in the patient
group referred for CAG, which are more likely to have
more risk factors. So, this data is not applicable where to
choose or not to choose the invasive assessment of CAD,
when patients are referred for CAG in the general
population. Another limitation was we had taken
presence or absence of DM & HTN but not the duration
of these risk factors which influences the occurrence of
CAD. We had taken presence or absence of CAD but not
the severity of CAD.
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