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A COMPARISON OF GENDER DIFFERENCES IN CLINICAL AND ANGIOGRAPHIC
CHARACTERISTICS IN YOUNG ADULTS WITH MYOCARDIAL INFARCTION

Balaian NM ¢, Shebzukhova MM, Grachev NS, Muradianc AA, Shostak NA

Acad. A. |. Nesterov Department of Faculty Therapy, Pediatric Faculty,
Pirogov Russian National Research Medical University, Moscow, Russia

The article presents the analysis of clinical and angiographic characteristics and risk factors of myocardial infarction (Ml) in men
and women aged <45 years. The study included 35 patients with acute Ml (15 females, 20 males) of the 14th Department of
Cardiology, N. I. Pirogov City Clinical Hospital No. 1 (Moscow). The average age of female and male patients was 41.2 and
39.6 years, respectively. The majority of patients of both sexes had ST-elevation Ml (STEMI) (88.6 %), among which Q-wave MI
accounted for 60.0 % of cases and typical Ml accounted for 71.4 % of cases. Sixty percent of patients of both sexes had no
previous history of CHD. Aimost all risk factors (dyslipidemia, hypertension, early family history etc.) were seen more often in
women compared to men, except smoking which was found to be a risk factor in 55 % of men vs. 6 % of women (p <0.05).
The coronary angiography data showed the prevalence of the right type of coronary circulation (70 % of patients) and single-
vessel disease (80 %) with coronary stenosis of more than 75 %. The time to diagnosis was 2.1 times greater in women than in
men accounting for an average of 9.2 and 4.3 hours, respectively. The main causes of delayed Ml diagnosis before admission
were late patient referral or diagnostic errors.
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rEHAEPHOE CPABHEHME KAUHUKO-AHIMOrPA®UYECKUX OCOBEHHOCTEMN
UHOAPKTA MUOKAPAAY NALWMEHTOB MOAOAOIO BO3PACTA

H. M. BanasH =, M. M. LLIe63yxoBa, H. C. lpayes, A. A. MypapsHL, H. A. LLlocTtak

Kadenpa dakynsreTckom Tepanum nMmern akagemvika A. V. HecTteposa, negmatpuyecKkinin hakyssTer,
Poccunckunin HaumoHanbHbIN MCCNenoBaTenbCKUn MeQULIMHCKNIA yH1BepcUTeT uMeHn H. V1. Muporoea, Mockea

B cratbe NpeAcTaBneHbl pesynsTaTbl MCCNEoBaHMs MO OMPedeneHunio  KIMHMKO-aHrorpauyeckx 0cobeHHOCTEN
1N (HaKTOPOB pUCKa pasBuUTUSA MHMapKTa Mrokapda (M) y My>XHnH 1 XeHLH Monoxe 45 neT. B uccnenoBaHvie BKITHO-
4 35 605bHbIX OCTPbIM VIM (15 XeHLWMH 1 20 My>X4WH), NauMeHToB 14-ro kapamonorn4eckoro otaeneHnst Fopoackom
KnH1deckot 6onbHULbl Ne 1 umenn H. . Tnporosa (Mocksa). CpefHuii BO3pacT »KeHLLUMH cocTaBun 41,2 roga, Myx-
4mH — 39,6 roga. B nopasnstoliem 6onblUMHCTBE cnydaeB BeTpedancsa VIM ¢ nogbemom ST (88,6 %), Q-obpasytoLmii
(60,0 %), TUNU4HbIA BapuaHT (71,4 %). Y 60 % Monoaplx naumeHToB 060X NMOsoB B aHaMHE3e OTCYTCTBOBaIM cuMiToMbl VIBC.
[MpakTn4eckn BCe N3yHeHHble (hakTopbl pUcKa (OUCIUNMMOEMUS, apTepuaiibHas rmnepTeH3ns, PaHHUA CeMENHbIN aHaMHe3
1 Op.) BbIN CBONCTBEHHbI XEHLLMHAM B 60JbLLEN CTENEHN, YeM My>KHMHaM. [ICKNoHeHME COCTaBUIO KypPEHME, KOTOPOE ABNS-
J1IOCb PUCKOM A1 55 % My>XHMH 1 ToNbKo A5 6 % »eHLmnH (p <0,05). [aHHble kopoHapoaHrorpadu NPOAEMOHCTPUPOBAIN
npeBanMpoBaH1e NMPaBoro TuMna KOPOHaPHOro KpoBOCHabeHNs (70 % nauMeHToB) 1 OAHOCOCYAMCTOro nopakeHns (80 %)
C CY>XEHMEeM KOpOHapHbIX cocyoB 6osee 4eM Ha 75 %. Ha Bepudmnkaumio anarHosa VIM y >xeHLWH Tpatinm B 2,1 pasa 60/b-
Le BPEMEHU, YeM Y My>KHIH: B cpeaHeM 9,2 1 4,3 4 cooTBETCTBEHHO. OCHOBHBIMU NMPpUYMHaMU NO3OHEN anarHoCcTUKK VIM Ha
[JorocnuTansHOM aTane bl HECBOEBPEMEHHOE 0bpalLieHe NaLMEHTOB K Bpady UM HEMpaBUAbHbIN OMarHo3.

KnioueBble cnoBa: WHMAPKT MMOKapaa, MOMOAOW BO3PAaCT, aHrnorpau4eckme AaHHble, reHaepHble OCOBEHHOCTW,
hakTop pucka
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Coronary heart disease (CHD), the lethal manifestation of
which is myocardial infarction (Ml), is one of the main causes
of death in the developed countries [1]. It has been commonly
considered as a disease of men, and the risk of its development
in women has often been underestimated [2].

Male gender is a risk factor of CHD, especially in people
under 45 years of age [3, 4]. Low incidence of CHD in women
of this age is associated with a protective effect of the blood
estrogen on the endothelium [5]. Numerous studies have
shown that the decrease in estrogen in menopausal women is
associated with the development of the endothelial dysfunction
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and lipid deposition in the vessel wall, which may eventually
lead to atherosclerosis [6, 7]. Furthermore, the mortality rate
after the first MI and surgical myocardial revascularization in
women is higher than in men [8, 9]. It was found that 26 %
of women and 19 % of men over 45 years of age die within a
year after the first MI. Five-year mortality rates are 47 % and
36 %, respectively [10]. Complications, such as heart failure
and stroke, are more likely to develop in women [10].

The pathogenesis of CHD in women is not fully understood;
it is not always possible to timely diagnose and cure the
disease [3]. High female mortality from MI may be associated



with the underestimation of the severity of coronary pathology
and various risk factors as well as patients’ negligence to their
health. Numerous studies have shown that many women with
acute coronary syndrome do not receive appropriate therapy
[11-13], coronary stenting [11-14] or timely reperfusion
12,13, 15-19].

Researchers are increasingly interested in the gender
aspect of cardiovascular diseases in young adults, as their
early diagnosis and treatment have a significant social and
economic impact. Nevertheless, the data on the characteristics
of the CHD pathogenesis in young women are still scarce
[3]. The present study is aimed to determine the clinical and
angiographic characteristics and risk factors of myocardial
infarction in men and women under 45 years of age.

METHODS

The study included 35 patients with acute Ml (15 females,
20 males) of the 14" Department of Cardiology, N. I. Pirogov
City Clinical Hospital No. 1 (Moscow). The average age of
female and male patients was 41.2 and 39.6 years, respectively.
The inclusion criteria were age <45 years and the presence of
myocardial infarction (in accordance with the diagnostic criteria
described in [20]). Exclusion criteria were age >45 vyears,
concomitant cardiovascular pathology, and severe pathology
of the liver and kidneys. All patients gave informed consent.

We have analyzed the patients’ data obtained through
questionnaires and the results of a standard clinical check-up
that included anthropometric measurements, body mass index
(BMI) calculation, history taking, health assessment at the time
of our study (reduced tolerance to physical exercise during a
treadmill test), assessment of the risk factors (smoking, alcohol
consumption, eating habits, family history, hypertension,
diabetes, lipid profile and intake of oral contraceptives). The
results of the following laboratory and instrumental tests were
also used:

— lipid profile (cholesterol, low-density lipoproteins (LDL),
high-density lipoproteins (HDL), triacylglycerols and atherogenic
index);

— cardiotests (measuring the levels of creatine kinase-MB,
troponin and myoglobiny;

— blood coagulation profile (international normalised ratio,
activated partial thromboplastin time, prothrombin index and
fibrinogen);

— chest X-ray;

— electrocardiogram (12 standard leads at rest);

— transthoracic echocardiography using the Aplio MX
ultrasound scanner (Toshiba, Japan); to assess left ventricular
hypertrophy and systolic and diastolic dysfunctions, the end-
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systolic and end-diastolic volumes and left ventricular ejection
fraction were measured;

— coronary angiography using the Infinix VC-i (Toshiba)
angiography system (the procedure was performed on
12 women and 18 men).

Data were statistically processed using BioStat 2009 5.8.3.0
(AnalystSoft, USA) software. To determine the significance of
differences (p <0.05), Student’s t-test was applied.

RESULTS

The majority of patients (88.6 %) had ST-elevation Ml (STEMI),
among which Q-wave MI accounted for 60.0 % of cases
and typical MI accounted for 71.4 % of cases (Table 1). Forty
percent of patients of both sexes had no previous history of
CHD (angina pectoris or previously diagnosed CHD). The
average time to MI diagnosis in women was 2.1 times greater
than in men (p <0.05) accounting for an average of 9.2 h. The
main causes of delayed MI diagnosis before admission were
late patient referral or diagnostic errors.

Analysis of key cardiovascular risk factors has shown
that all of them, except smoking, are more typical in women
(Table 2, Fig. 1). Only 7 % of the patients had no risk factors,
whereas 1 out of 3 women had a combination of two factors;
over 50 % of women had a combination of three risk factors.

Assessment of the coronary bed characteristics based on
the coronary angiography data revealed that 70.0 % of patients
had the right type of coronary circulation and single-vessel
disease (80.0 %) with >75.0 % coronary stenosis (Table 3,
Fig. 2). Interestingly, no patient in the female group had
multivessel disease, which confirms the literature data on the
rarity of this form of disease in younger adults [20]. Lesions
were most commonly found in the anterior interventricular
artery (in 4 women and 5 men) and right coronary artery (in
3 women and 7 men). Only one woman and two men had a
normal angiogram, in other cases atherosclerotic coronary
stenosis of varying degrees was found (Fig. 2).

The diastolic dysfunction was found to be the most frequent
MI complication in both groups observed in 55.0 % of men and
60.0 % of women (Fig. 3). The systolic dysfunction was less
common: it was found in 45.0 % of men and 20.0 % of women.
The left ventricular aneurysm and arrhythmias were found only
in the female group.

DISCUSSION

Dyslipidemia was the most common risk factor in our study,
both in men and women, which correlates with the data from
international studies involving young patients [3]. It was shown
that blood cholesterol levels directly correlated with the CHD

Table 1. Characteristics of myocardial infarction (Ml) in young adults (<45 years) (* — p <0.05)

Parameter Women (n = 15) Men (n = 20) Total (n = 35)
Average time to diagnosis. h 92+24 43 +2.1* 6.5+45
MI without ST-elevation 4 (26.7 %) 0 4 (11.4 %)
MI with ST-elevation 11 (73.3 %) 20 (100.0 %) 31 (88.6 %)
Q+) 7 (46.7 %) 14 (70.0 %) 21 (60.0 %)
Q@) 8 (53.3 %) 6 (30.0 %) 14 (40.0 %)
Typical MI 10 (66.7 %) 15 (75.0 %) 25 (71.4 %)
Atypical Ml 5 (33.3 %) 5 (25.0 %) 10 (28.6 %)
MI complications 10 (66.7 %) 12 (60.0 %) 22 (62.8 %)
History of CHD 6 (40.0 %) 8 (40.0 %) 14 (40.0 %)
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Table 2. Quantitative characteristics of some of the risk factors of cardiovascular disease in young adults (<45 years) with myocardial infarction (* — p <0.05)

Parameter Women (n = 15) Men (n = 20)

Systolic blood pressure, mmHg 163.0 £ 29.9 176.0 + 27.4*
Diastolic blood pressure, mmHg 88.0 +13.2 98.0 + 19.7
Body mass index, kg/m? 33.0 + 6.1 32.0 + 6.1
Waist circumference, cm 102.0 £ 24.7 111.2 £ 8.9*
Smoking index (pack-years) 22+6.1 14.2 + 15.2*
Cholesterol, mmol/I 50+11 52+13
Triacylglycerols, mmol/| 1.6+0.3 1.6+04
HDL, mmol/I 1.5+04 1.7+17
LDL, mmol/I 23+0.2 24141

Diabetes

Obesity

Overweight

Smoking *

Early family history

Hypertension *

Dyslipidemia
20 30

B Men (n=20)

60

40 50 70 80 90 100

W Women (n=15)

Fig. 1. The prevalence of key risk factors in young adults (<45 years) with myocardial infarction. The proportion of patients with at least one risk factor is shown, %

(" —p <0.05)

risk. Blood cholesterol level above 6.76 mmol/l indicated a risk
of developing CHD and a 4-5 fold risk of Ml compared to the
individuals with normal cholesterol levels [2].

It is known that arterial hypertension, which is a risk factor
for CHD, is more common in women over 65 than in men of the
same age [1]. Hypertension was the second most common risk
factor in our study, and despite the small study population, we
discovered the same tendency in younger adults (<45 years):
80 % of women and 50 % of men were susceptible to high
blood pressure (Fig. 1). The risk of death from CHD in women
with hypertension was 10 times higher than in young women
without hypertension, and 1.5 times higher than in men [1].
The data collected by the American Heart Association (AHA)
confirm that hypertension is one of the major risk factors of Ml
in women, population attributable risk here being 36 %, which
indicates a possibility of reducing Ml incidence by 36 % on
eliminating the risk factor [8].

We have also found that women had a family history of early
CHD and MI more often than men (73 % and 60 %, respectively).
The international literature emphasises the importance of this
factor for younger patients [3, 21], especially males [22].

Almost half of our female patients were overweight, one-
third were obese. According to the Framingham Heart Study,
the risk of CHD in obese women is 2 times higher than in
women with normal body weight [23]. This conclusion was
confirmed by the Nurses' Health Study [1, 24].

In the developed countries, smoking is one of the most
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common risk factors for CHD among people of both sexes
under 45 years of age [1]. Young women are especially sensitive
to the effects of nicotine [25] and young adults make up a
greater proportion of smokers [22]. According to the studies
from China and other countries, 70 to 90 % of young patients
with acute myocardial infarction are smokers [3, 26, 27]. Young
patients with ST-elevation Ml are also more likely to smoke than
older patients [3].

It is generally known that diabetes mellitus [DM] significantly
increases the risk of CHD and IM [1]. In our study diabetes
was found in every third woman and every fourth man. It
was shown that the risk of Ml associated with the metabolic
syndrome is significantly higher in young women than in elderly
women [28]. Furthermore, DM is associated with a higher risk
of cardiovascular disease in women compared to men [29, 30].

In our study, the equal proportions (60 %) of men and
women under 45 years of age had Ml as the first clinical
manifestation of CHD. The typical form of Ml was diagnosed in
75 % of men and 67 % of women, while the incidence of atypical
forms was slightly higher in women. This is consistent with the
data obtained by other researchers [31-33]. We also found
that in younger women coronary stenosis was less frequent
and less severe than in young men. The same tendency was
observed by Lebedeva et al. [2]. According to the AHA, the
gender aspect of clinical manifestations affects the quality of
CHD diagnosis and management of patients: women are often
misdiagnosed, their myocardial revascularization is delayed,



Table 3. Coronary angiography in young adults with myocardial infarction
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Parameter Women (n =12) Men (n = 18) Total (n = 30)
Left type of coronary circulation 1(8.3 %) 5(27.7 %) 6 (30.0 %)
Right type of coronary circulation 8 (66.7 %) 13 (72.3 %) 21 (70.0 %)
Balanced type 3(25.0 %) 0 3(10.0 %)
Single-vessel disease 10 (83.3 %) 14 (77.7 %) 24 (80.0 %)
Two-vessel disease 2 (16.7 %) 1 (5.6 %) 3(10.0 %)
Multivessel disease 0 3 (16.7 %) 3(10.0 %)
Intact vessels 19.1 %) 2 (10.0 %) 3(10.0 %)

Women (n = 12) Men (n = 18)

0

Il Normal W<75% W >75%

Hl Normal H<5% HW>75%

Fig. 2. The distribution of patients within the group by the degree of the coronary artery constriction, %

Diastolic dysfunction

Systolic dysfunction

First degree pulmonary hypertension

Left ventricular aneurysm

Arrhythmias and conduction disorders

B Men (n =20)

20

30 50

60

40 70

Bl Women (n = 15)

Fig. 3. The incidence of myocardial infarction complications in young adults (<45 years). The proportion of patients with at least one complication type is shown, %

and mortality caused by MI among them is increasing [2, 8].

A number of studies have shown that women with Ml
receive therapy later than men [34-37]. Kaur et al. [37] reported
that the average time elapsed from the onset of MI symptoms
to the moment the patient finally visited the doctor was 53.7
and 15.6 h for women and men, respectively. Our data were
different: 9.2 + 2.4 and 4.3 + 2.1 h, respectively (p <0.05).

CONCLUSIONS

Ml was the first clinical symptom of the coronary heart disease
in 60 % of cases in men and women under 45 years of age.

Women started to seek medical advice 2.1 times later than
men. This indicates a lack of suspicion among doctors and
awareness among female patients concerning the risk of Ml,
especially in young women. Men and women were typically
diagnosed with ST-elevation MI, Q-wave MI and typical M,
however, atypical Ml was more often seen in women. The most
common risk factors for Ml were dyslipidemia, hypertension,
family history of CHD and overweight. Our analysis showed that
young women were at greater risk of CHD than young men.

The causes of early atherogenesis in young women require
further research. Raising awareness of Ml symptoms among
young women is also highly important.
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