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Abstract

Objectives: To examine the effect of gender on the differences in risk factors,
demographic characteristics, and the in-hospital outcomes of primary percutaneous
coronary intervention (pPCI) in patients with ST-elevation AMI (STEMI).

Methods: The current study was a prospective cohort non consecutive study that
recruited 211 patients with STEMI manifestations presenting to the cardiac intensive care
units (CICU) and had pPCI in National Heart Institute. The primary endpoint in our
study was the measurement of major adverse cardiovascular and cerebrovascular events
(MACCE).

Results: Our study included 200 patients ( 100 patients for each gender). The association
analysis showed that female patients were significantly older than male patients (59.86 +
10.7 versus 52.56 + 10.02 years old; p <0.001). In addition, female patients were less
likely to be smokers, diabetic, and/or hypertensive (p <0.001). The number of risk factors
per patient was significantly higher among males (p =0.002). With regard to number of
affected vessels, male patients were more likely to have higher number of multi-vessel
affection (p <0.001). The stented area length was longer in female patients (p =0.008).
The female patients were more likely to have TIMI flow 3 than male patients (83 %
versus 60%; p <0.001). On the other hand, no significant association was detected

between gender and mortality (p =0.45).
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Conclusion: Overall, female patients had less severe presentation of STEMI. However,
gender appears to have no impact on clinical outcomes of STEMI patients undergoing

pPCL
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Introduction

Cardiovascular disorders are a leading cause of mortality and morbidity, affecting
over 18 million patients worldwide '. These disorders produce complications, disabilities,
and diminished productivity making them a major challenge to the healthcare system 2. In
the third report: The World Health Organization (WHO) predicted the annual deaths from
cardiovascular disorders to reach 25 million by 2020 3. Acute myocardial infarction
(AMI) is the most frequent cause of death among cardiovascular disorders, accounting
for over 15% of global deaths '*. In AMI: myocardial cells start to die as a result of
prolonged myocardial ischemia, which finally develops the histological cell death within

20 minutes or less °.

Complete necrosis needs around 2-4 hours, or longer, to emerge 6. This variation
depends on the efficiency of collateral circulations, the character of coronary arterial
occlusion, the responsiveness of the myocardial cells to ischemia, and the body's demand

for oxygenation and nutrients 7. For the sake of urgent intervention: patients with AMI

Bordy, et al., 2021: Vol 9(2) 12


http://www.usa-journals.com/

American Journal of Research Communication www.usa-journals.com

either designated as having ST-elevation myocardial infarction (STEMI) or non-ST
elevation myocardial infarction (NSTEMI) depending on their ECG findings 2. Previous
clinical trials reported a promising role of primary percutaneous coronary intervention
(pPCI) in STEMI, showing lower mortality and lower rates of recurrence when compared

to the traditional fibrinolytic therapy ®.

In STEMI: several studies reported different characteristics between males and
females °. For instance, higher mortality usually recognized in females, as well as older
age, higher prevalence of modifiable risk factors -such as smoking, obesity, and
hypertension-, and also women show more severe symptoms °~'2. However, other studies
show no significant influence of gender on the prognosis of acute coronary syndromes
(ACS) 314, Literature also suggests that ACS female patients in developed countries
receive more conservative care than males, fewer hospitalizations, fewer fixed therapies,
and fewer PClIs '>!®. Hence, recent investigations considered the out-of-hospital settings

and showed a significant gender disparity in AMI management 718,

While the role of gender in AMI is still controversial in the developed world, it
has an unclear evaluation in the developing countries. Accordingly, our study aims to
examine the differences in risk factors, demographic characteristics, and the in-hospital

outcomes of pPCI by gender in patients with STEML.

Material and Methods

We adhered to the recommendations of the Declaration of Helsinki and the

guidelines of good clinical practice (GCP) throughout the study’s procedures, which did
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not violate any of the relevant local regulatory laws. All eligible patients were included
only after signing the written informed consents by themselves or first-degree relatives.

We followed STROBE statement during the preparation of this manuscript.

Study Design and population

The current study was a prospective cohort non consecutive study that recruited
200 patients (100 for each gender) diagnosed with STEMI and presented to the cardiac
intensive care units (CICU) for pPCI in National Heart Institute. The admission of
STEMI patients was based on criteria of the American College of Cardiology (ACC)
(within 12 hours of acute STEMI). We excluded patients with any of the following:
previous history of CABG or PCI; patients with old MI patients admitted for other
illness; and/or patients presenting with cardiogenic shock. We adopted non-probability,
consecutive, sampling technique to recruit eligible patients. The procedures were

implemented following the local practice and at investigator consideration.

All the patients in our study were supjected to coronary angiography and pPCI

according to angiographic finding.

Data Collection and Follow-up:

The subsequent data were obtained from every eligible patient:

Demographic characteristics including age, sex, family history, cardiac risk
factors, and previous AMI.

- Onset of AMI, duration before admission, and initial management of AMI

- Findings of general and local examinations

- Routine laboratory investigations
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- ECG findings
- Angiographic characteristics

- Rate of intraoperative and immediate postoperative complications

Study Endpoints:

The primary endpoint in our study was the measurement of major adverse
cardiovascular and cerebrovascular events (MACCE), described as in-hospital all-cause
death, AMI, or ischemic stroke. Secondary outcomes involved complete heart block,

sudden cardiac arrest, and cardiogenic shock.

Analysis of Results

The statistical analyses were employed using SPSS software (Statistical Package
for the Social Science; SPSS Inc., Chicago, IL, USA) version 22 for Microsoft Windows.
The mean +standard deviation (=SD) or median with interquartile range (IQR) were used
to describe numerical variables according to the normality of the data. Frequencies with
percentages were applied to present categorical variables. The association between
quantitative variables was examined using unpaired Student’s t-test for normally
distributed data or Mann-Whitney Rank Sum test for non-normally distributed data. The
Chi-square test was implemented to identify the level of significance for categorical
variables. The level of significance was set at a probability critical value (p-value) lower

than 0.05.
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Results

A total of 200 non consecutive patients were included during the study period
with a mean age of 56.52 + 10.99 years old. The majority of patients were females. The
most commonly encountered risk factors for coronary heart diseases were smoking
(33.5%), hypertension (45.5%), and diabetes (34.5%). Almost 31% of the patients had
two risk factors and 5% had three or more risk factors. Only two patients had family
history of STEMI. The mean systolic blood pressure at admission was 120.26 +
15.15mmHg. Nearly 57% of the patients had anterior infarction and 41% had inferior
infarction. The left anterior descending artery was the most commonly affected artery
(72%), followed by right coronary artery (41%) and left circumflex artery (29%). The
average length of stented area was 34.66 = 15.78 mm. (Table 1) The Nearly 39.5% of the
patients had only one vessel affected, 39% had two vessels, and 21% had three vessels
affected. The distribution of TIMI flow was as the following: 0 (6.5%), 1 (13.5%), 2

(8.5%), and 3 (72.5%; Table 2).

Table 1: Demographic Characteristics of the Included Patients

. Patients (N
Variables ~211)
Age Mean + SD 56.52 +£10.99
Male 100 50 %
Sex 10
Female 0 50 %
Smoking 67 | 33.5%
HTN 91 45.5%
DM 69 34.5%
Dyslipidemia 9 4.5%
Addiction 4 2%
Family History 2 1%
. 0 44 22%
No of risk factors 10 24 429
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2.0 62 31%

3.0 10 5%
SBP Mean £ SD | 120.26 + 15.15
DBP Mean + SD | 74.96 + 15.86
HR Mean+SD | 79.7+12.75

Stented area length

Mean+SD 34.66+15.78

Table 2: Types of AMI and affected vessels in all the study population

Variables Patients
Anterior 114 57%
Inferior 82 41%
Type of MI lateral 1 5%
NSTEMI 2.5%
LM 11 5.5%
. LAD 144 72%
Affected Arteries LCX 29 14.5%
RCA 41 20.5%
1 79 39.5%
N‘i‘e‘;'s’sg of 2 78 39%
3 43 21.5%
TIMI flow 0 13 6.5%
1 27 13.5%
2 17 8.5%
3 143 72.5%
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The association analysis showed that female patients were significantly older than
male patients (59.86 = 10.7 versus 52.56 & 10.02 years old; p <0.001). In addition, female
patients were less likely to be smokers, diabetic, and/or hypertensive (p <0.001). Male
patients were more likely to be addict (p =0.049). The number of risk factors per patient
was significantly higher among males (p =0.002). No significant association was detected
between the type of infarction and gender. With regard to number of affected vessels,
male patients were more likely to have higher number of multi-vessel affection (p
<0.001). The length of stented segment was longer in female patients (p =0.008). The
frequency of LAD affection was more common among males (P <0.001; Table 5). The

length of stented segment was longer in female patients (p =0.008; Table 3).

Table 3: Association between gender and continuous variables

Male Female ¢ ;tfeasltue sig,
Age 20T ST son | <000t | s
<Bp 12015 % 1565 | 120362 1656 | 5 05 .93 | ns
DBP PAET | TTE0 1029 | 0769 | Ns
HR PRI P e 0104 | s
Length of Stent | >0 08 | T E T4 671 0008 | s
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Table 4: Association between gender and categorical variables

Male Female test of sig.
N % N| % value p value | sig.
Smoking 63 |63.0% | 4 | 4% X2 = 85.64 <0.001 | S
HTN 31 |31.0% | 60 | 60% X2=16.11 <0.001 | S
DM 21 [21.0% |48 | 48% | X*=14.56 | <0.001| S
Dyslipidemia 4 | 40% | 5 | 5% | Fisherexacttest| 0.751 | NS
Addiction 4 4.0% | 0 | 0.0% | Fisher exact test | 0.049 S
Known THD 1 1.0% | 0 | 0.0% | Fisher exacttest | 0.474 | NS
0| 14 114.0% | 30 | 30 %
0 0
No of risk factors ;8 ;Z 228‘2 gé gé (VA; X?=15.15 0.002 S
30| 7 7.0% | 3 | 3%

The female patients were more likely to have TIMI flow 3 than male patients

(83% versus 60%; p <0.001; Figure 1). On the other hand, no significant association was

detected between gender and mortality (p =0.45; Figure 2).

Table 5: Types of AMI and number of affected vessels by gender

Variables Male Female Test
Anterior | 59 |59.0% | 55 |55% | X’=021 | 0.645 | NS
Inferior | 39 |39.0% | 43 |43% | X2=039 | 0.532 | NS
Typeof MI | lateral | 0 | 0.0% 1 1% FIShteersfxaCt 1.000 | NS
NSTEMI | 4 | 4.0% ] 1% FIShteersfxaCt 0.192 | NS
LM 6 | 6.0% 5 5% FIShteersfxaCt 0.097 | NS
Affected LAD 78 | 78% 64 | 640y | Fisherexact | o0, | g
arteries test
LCX 13 | 13.0% | 16 |16% | X°=6.08 | 0.108 | NS
RCA 19 |19.0% | 22 |22%| X’=167 | 0.644 | NS
1 28 | 28.0% | 51 |51%
No. of vessels 2 41 |41.0% | 37 |37% | X2=1522 |<0.001| S
3 31 31.0% | 12 | 12%
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Figure 1: Association between TIMI flow and Gender.
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Figure 2: Association between gender and MACCE.
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Discussion

Over the past decade, a growing number of studies reported a significant impact
of gender on the presentation and outcomes of ACS. Nonetheless, the results of those
studies showed conflicting results with no concrete conclusion regarding gender impact
on ACS'?°. In the present study, we evaluated the role of gender in AMI in Egypt, as
one of the developing countries in which cardiovascular diseases account for high

proportion of morbidities and related mortality.

In this cross-sectional study, we demonstrated that female patients were
significantly older than male patients. In addition, female patients were less likely to have
common risk factors for STEMI. Male patients were more likely to have severe
presentation, in the form of multivessel affection. The length of stented segment was
longer in female patients. On the contrary, no significant association was noted between

gender and MACCE, such as mortality.

The recent years have witnessed tremendous improvement in the management and
outcomes of ACS, including AMI; according to recent figures, the mortality and
complications from AMI have significantly declined owing to the improvement in pre

and in-hospital management?!

. Nonetheless, it was recently observed that the landscape
of acute coronary syndromes, including AMI, may be different between men and women;
previous reports highlighted that women may be prone to higher risks of atypical
presentation and short-term mortality than males®®. While the exact causes of such

difference are unclear, many authors have tried to provide many theories explaining this

gender-based trend !'>'°. Age at presentation of AMI is one of the most reported
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difference between men and women; female patients tend to present with MI at older age
owing to protective role of estrogen on histological components of blood vessels, the
estrogen level declines significantly after menopause leading to increased risk of
atherosclerosis and AMI?%. In this report, female patients were significantly older than
male patients. This was in line with a recent national study from Egypt, which indicated
older age at presentation of AMI in female patients, compared to male group®>?*. Another
Egyptian registry showed similar findings*>. The same observations were observed in

other parts of the world 2627,

In the setting of AMI, several studies reported higher prevalence of modifiable
risk factors -such as smoking, obesity, and hypertension- in women than men’'2.
However, the present study demonstrated that female patients had significantly lower
prevalence of common risk factors for STEMI than male patients. On the contrary, Butala
et al.?*, reproted higher prevalence of diabetes and hypertension among Egyptian women
than men with AMI. While Badran et al. %, showed no significant difference between
male and female patients regarding these parameters. Reports from Australia?® and
Canada?®’ showed higher prevalence of common risk factors for AMI among women than
men patients. The exact causes of higher prevalence of smoking, hypertension, and
diabetes in our report are unclear; however, we believe that this higher prevalence stems
from the fact that Egyptian male had higher prevalence of smoking and non-
communicable diseases than females®’. Nonetheless, future studies are warranted to

characterize the gender difference regarding the risk factors of AMI.

With regard to gender impact on AMI presentation, previous reports indicated that

women are more likely to have delayed arrival to hospital from symptoms onset, atypical
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presentation, and less elevation in cardiac markers than male patients®’. On the other
hand, there is controversy regarding the gender impact on the number of affected vessels
and the presence of multi-vessel disease®!. In our study, male patients were more likely to
have severe presentation, in the form of multivessel affection. On the contrary to our
findings, Ghauharali-Imami et al. 32, reported no significant difference in the number and

type of affected vessels between male and female patients undergoing pPCI.

According to previous reports, ACS female patients in developed countries
receive more conservative care than males, fewer hospitalizations, fewer fixed therapies,
and fewer PClIs '>!®, Female patients may experience higher risk of short and long-term
mortality and other complications. Recent investigations indicated that women with ACS
were more prone to death, bleeding, and reinfarction than men?’. On the contrary, Badran
et al. 2° reproted that female gender was predictor of morality among patients with ACS.
In a long-term study from United States, the mortality rate was higher among women
than men with ACS*?. Likewise, Otten et al.** reproted higher mortality in women

undergoing pPCI than their male counterparts.

We acknowledge that this prospective study has some limitations. All patients
were recruited from one center only; therefore, these results may not be generalized to all
patients. In addition, the small sample size and the lack of long-term follow-up are other

limitations.

In conclusion, female patients had less severe presentation of STEMI. However,
gender appears to have no impact on clinical outcomes of STEMI patients undergoing

pPCI. Nonetheless, the current published literature shows conflicting results regarding
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role of gender on STEMI presentation and outcomes. Thus, further studies with multi-
national collaboration is required to assess gender disparity in STEMI presentation and

outcomes.
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