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Introduction

Cardiovascular disease causes about a third of all deaths 
in the world, of which 7.5 million deaths are estimated to 
be caused by ischemic heart disease. Acute coronary syn-
dromes (ACS) and sudden death cause the most deaths re-
lated to ischemic heart disease (IHD), which accounts for 
1.8 million deaths per year, or 20% of all deaths in Europe, 
although there are large variations from one country to an-
other. The incidence rate in European countries is between 
43 and 144 per 100.0000 inhabitants per year [1-3]. Previous 
studies suggest that women with ACS have different onset 
symptoms compared to men. There is a fairly clear ten-
dency for STEMI to occur more frequently in young people 
than in the elderly and as often in men as in women. The 
incidence of IHD, in general, and ACS increases with age, 
although, on average, it occurs 7-10 years earlier in men 
compared to women [4]. ACS occurs much more often in 
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Abstract
Background: Acute coronary syndrome (ACS) is associated with high costs of hospital care, frequent recurrences and high risks of sudden death and 
short-term mortality. 
Material and methods: The retrospective study was based on the evaluation of 140 patients who met the ACS criteria. Clinical and epidemiological data 
were obtained based on the analysis of statistical reports of the Ministry of Health during 2016-2020.
Results: The mean age of the patients was 65.0 ± 27.7 years. Incidence of acute myocardial infarction (AMI) in the population increased from 4.7 to 5.2 
cases per 1000 inhabitants. The study found the following occurrence of risk factors: history of cardiovascular disease – 42 (91.3 %) patients, hypertension 
in 35 (76.1%), obesity in 21 (45.6%), diabetes mellitus in 14 (30.4%) and smoking in 13 (28.3%). The share of risk factors in the male group was distributed 
as follows: history of cardiovascular disease – 82 (87.2%) patients, hypertension – 63 (67.1%) patients, smoking – 40 (42.5%) patients, diabetes mellitus 
– 27 (28.7%) patients and obesity was established in 24 (25.5%) of men.
Conclusions: ACS affects men more frequently, compared to women, in a ratio of 2.04:1. People under the age of 65 years constitute 57.5%. The results 
of the study showed that compared to men, women with ACS were older and had significantly more comorbidities. 
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men than in women under the age of 60, but women repre-
sent the majority of patients over the age of 75. The risk of 
acute coronary events throughout life is related to exposure 
to traditional cardiovascular risk factors. ACS is a major 
health problem associated with high costs of hospital care, 
frequent recurrences and high risks of sudden death and 
short-term mortality [5]. The frequency of ACS increases 
with age and is a medical-social problem that increases with 
the aging of the population of the Republic of Moldova. 
Mortality in patients with ACS is influenced by multiple 
factors, including old age, Killip class, delayed treatment, 
therapeutic strategy, history of myocardial infarction, dia-
betes, renal failure, number of affected coronary arteries, 
and left ventricular ejection fraction [6]. Early diagnosis of 
patients with ACS is important for the selection and success 
of treatment. Currently, there are limited data on the clinical 
and epidemiological aspects of ACS in women. Therefore, 
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the aim of the study was to evaluate the clinical-epidemio-
logical aspects of ACS in the population of the Republic of 
Moldova.

Material and methods

The retrospective study was conducted based on the 
evaluation of 156 acute medical unit (AMU) statistical forms 
(SF No 110/e) approved by the Ministry of Health (MHL) 
(order No 1079 of 30.12.2016) of patients with ACS during 
January - July 2020 by the prehospital emergency medical 
service. Of all the records examined, 140 patients who met 
the ACS-ST elevation (STE) and ACS- non ST elevation 
(NSTE) criteria were included in the study and clinically 
confirmed. Patients with ACS-NSTE were older (P <0.001) 
than those with ACS-STE. The mean age of the patients 
included in the study was 65.0 ± 27.7 years, including 46 
women with a mean age of 69.7 ± 28.4 years and 94 men 
with a mean age of 64.6 ± 20.8 years. In order to study the 
mortality and morbidity of the population caused by ACS, 
the statistical reports of MHL were also analyzed during 
the years 2014-2020 (SR No 30-health, ST No 12-health). 
Statistical analysis of the results obtained was performed 
using the Statistical Package for Social Sciences (SPSS 
19.0) and the Microsoft Excel 2010 version. The confidence 
intervals were calculated at the level of 95%. A p value below 
0.05 was considered statistically significant. Demographic 
variables and risk factors were also analyzed in terms of 
frequency and percentage.

Results

According to the statistical data of the National Bureau 
of Statistics of the Republic of Moldova (2020), presented 
in table 1, the coefficient of population aging in the period 
2014-2020 increased from 17.5 to 21.8, including men from 
14.5 to 18.1 and women from 20.3 to 25.1.  There was found 
an acceleration of the aging process of the population, in 
the referenced time period, and an increase of the aging 
coefficient by 3.6 in men and 4.8 in women, and the average 
for both sexes by 4.3.

table 1. Coefficient of population aging during  
the years 2014-2020 (on January 1, the number  

of people aged 60 and over per  
100 inhabitants)

Total 2014 2015 2016 2017 2018 2019 2020

Men 14.5 15.0 15.4 16.0 16.7 17.5 18.1

Women 20.3 21.0 21.5 22.2 23.0 23.9 25.1

Both sexes 17.5 18.1 18.5 19.2 20.0 20.8 21.8

Note: According to the J. Beaujeu-Garnier-E. Rosset scale, the value of 
indicator 12 and above qualifies as “demographic aging”.

The study of the morbidity of the population of the 
Republic of Moldova due to cardiovascular diseases, years 
2014–2020 (per 100 thousand population) demonstrates 

an ascending dynamics, both of prevalence and incidence  
(fig. 1).

The prevalence of cardiovascular diseases in the popula-
tion increased from 1604.8 cases in 2014 to 2141.6 cases in 
2020, per 100 thousand inhabitants, or by 133.5%. During 
the reference period, the incidence of the population due to 
cardiovascular diseases increased from 189.8 cases in 2014 
to 258.1 cases in 2020 per 100 thousand inhabitants, or by 
136.0%.

1603.8
1692 1781.9 1871.8 1961.8 2051.7 2141.6

189.8 209.6 219.3 229 238.7 248.4 258.1
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Fig. 1.  Prevalence and incidence of cardiovascular diseases in 
the population of the Republic of Moldova, years 2014–2020  

(per 100 thousand population)

The analysis of the morbidity of the population of the 
Republic of Moldova due to acute myocardial infarction 
during the years 2014-2020 (fig. 2), established an increase 
in the prevalence from 4.7 cases to 5.2 cases per 10 thousand 
inhabitants. 

The study of the general mortality and mortality caused 
by cardiovascular diseases of the population of the Republic 
of Moldova during the years 2014-2020 shows a high 
level in 2020 – 1147.9 and 649.3 deaths per 100 thousand 
inhabitants, respectively (tab. 2).

table 2. general mortality and through cardiovascular 
diseases of the population of the Republic of Moldova, 

years 2014-2020 (per 100,000 population)

Indicators 2014 2015 2016 2017 2018 2019 2020

General 
mortality

1110.5 1122.8 1083.5 1036.3 1049.3 1037.2 1147.9

Mortality 
through CVD

642.5 648.2 617.3 605.6 609.4 608.5 649.3

Mortality 
through IHD

359.5 348.6 314.9 317.7 320.6 313.7 356.6

Mortality  
through 
stroke

240.7 206.9 237.8 151.9 147.4 146.1 142.0

Mortality 
through AMI

51.7 53.2 56.3 51.3 53.2 53.0 49.6

Note: CVD – cardiovascular diseases; IHD – ischemic heart disease; AMI 
– acute myocardial infarction.

The pathology of the circulatory system continues to 
remain on the first place in causes of death of the population, 
constituting 56.6% in 2020. Out of the total 40466 deaths 
registered in the Republic of Moldova in 2020, 22889 deaths 
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were caused by cardiovascular diseases, including ischemic 
heart disease causing 12571 deaths, or 54.9%, which are 356.6 
cases per 100 thousand inhabitants. The mortality of the 
population by myocardial infarction remains at a constant 
level, constituting 49.6 cases per 100 thousand inhabitants, 
especially in rural areas. The study of the mortality of the 
rural and urban population due to cardiovascular diseases 
highlights an over-mortality in rural areas (tab. 3).

4.7
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6.4
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Fig. 2. Prevalence and incidence of acute myocardial infarction 
in the population of the Republic of Moldova, years 2014–2020 

(per 10 thousand population)

table 3. Mortality of the population of the Republic of 
Moldova by areas of residence, due to cardiovascular 

diseases, for the years 2014-2020 (per 100000 population)

Indicators 2014 2015 2016 2017 2018 2019 2020

Urban popula-
tion

430.4 438.4 427.7 422.5 435.0 417.7 488.4

Rural popula-
tion

720.0 725.7 687.9 675.2 675.3 682.5 712.6

Total RM 642.5 648.2 617.3 605.6 609.4 608.5 649.3

The mortality rate of the population due to cardiovascular 
diseases increased from 642.5 deaths in 2014 to 649.3 deaths 
in 2020 per 100 thousand inhabitants. The mortality of the 
population due to cardiovascular diseases in 2020 registered 
488.4 deaths in urban areas and 712.6 deaths in rural areas, 
per 100 thousand inhabitants. The distribution of mortality 
rates of the population due to cardiovascular diseases, in the 
referenced period, remains on the first place constituting 
57.5% in 2014, 58.4% in 2017 and 56.6% in 2020 (fig. 3).

The analysis of the mortality of the population due to 
ischemic heart disease, by areas of residence established a 
high level of 359.5 deaths in 2014 and 356.6 deaths in 2020 
(tab. 4).

The study showed an increase in the mortality of the 
urban population due to ischemic heart disease from 
211.9 deaths in 2014 to 356.6 deaths in 2020. The mortality 
level of the rural population due to ischemic heart disease 
exceeds that of the urban population by 195.2% in 2014 and 
respectively 146.2% in 2020.

table 4. Mortality of the population of the Republic 
of Moldova due to ischemic heart disease, by areas of 
residence, for the years 2014-2020 (per 100 thousand 

population)

Indicators 2014 2015 2016 2017 2018 2019 2020

Urban popula-
tion

211.9 229.1 214.0 215.2 207.6 207.1 267.8

Rural popula-
tion

413.6 92.9 352.5 356.6 363.3 363.3 391.5

Total RM 359.5 348.6 314.9 317.7 320.6 312.9 356.6

The assessment of the mortality of the population due 
to acute myocardial infarction, by areas of residence, for the 
years 2014-2020 established a level of 51.7 cases in 2014 and 
49.6 cases in 2020, per 100 thousand inhabitants (fig. 4).
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Fig. 3. the distribution of mortality rates of the population of 
the Republic of Moldova due to cardiovascular diseases (in%), 

for the years 2014-2020
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Fig. 4. Mortality of the population of the Republic of Moldova 
due to acute myocardial infarction, for the years 2014 – 2020 

(per 100 thousand population)

The evaluation of 140 application forms for patients with 
ACS - STE and NSTE showed a total mean age of 65.0 ± 22.7 
years, that is 69.7 ± 28.4 years for women and 64.6 ± 20.8 
years for men (P< 0.001), (tab. 6).
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table 5. Medical assistance provided to patients with 
ACS in the Republic of Moldova the years 2015-2020 at 

the hospitals level

Indicators 2015 2016 2017 2018 2019 2020

Acute coronary syndrome

Total hospitalization 7276 7838 6694 6408 8771 6338

Transported in the thera-
peutic window

4758 5464 4362 4499 5764 4987

Coronary angiography 
was performed

1060 1671 1130 879 2278 2408

Thrombolytic treatment 
was performed

633 683 502 587 642 310

Percutaneous coronary 
angioplasty was perfor-
med

671 919 682 576 1759 112

Of the group of patients included in the study, 67 (49.3%) 
patients were under 64 years of age and 71 (50.7%) were 
patients aged 65 years and over. At the hospital level, ACS-
STE was established in 27 (19.3%) patients, ACS-NSTE in 38 
(27.1%) and UA in 75 (53.6%). Of 46 (32.9%) women with 
ACS included in the study, 15 (32.6%) were under 65 years 
and 31 (67.4%) were aged 65 years and over. The male group 
consisted of 94 (67.1%) patients, of whom 54 (57.4%) were 
up to 65 years of age and 40 (42.6%) were aged 65 years and 
over. In the under 65 age category, ACS is more common 

in men – 57.4% compared to women – 32.6% (P<0.001). In 
the over 65 age category, ACS is more common in women, 
accounting for 67.4% cases compared to 42.6% in men  
(P< 0.001). The study of risk factors in the general group 
showed the presence of hypertension in 98 (70.0%) 
patients, diabetes mellitus in 51 (36.4%) patients, obesity 
in 45 (32.1%) and history of cardiovascular disease in 128 
(91.4%). In the female group, history of cardiovascular 
disease was present in 42 (91.3 %) patients, hypertension 
in 35 (76.1%), obesity in 21 (45.6%), diabetes mellitus 
in 14 (30.4%) and smoking in 13 (28.3%) patients. The 
distribution of risk factors in the male group was as follows: 
history of cardiovascular disease – 82 (87.2%) patients, 
hypertension – 63 (67.1%) patients, smoking – 40 (42.5%) 
patients, diabetes mellitus – 27 (28.7%) patients and obesity 
was established in 24 (25.5%) patients. In women, there was 
a higher level of history of cardiovascular disease (91.3%), 
hypertension (76.1%), obesity (45.6%) and diabetes 
mellitus (30.4%) compared to men (P< 0.001).

Discussion

The aim of the study was to evaluate the clinical-
epidemiological aspects of acute coronary syndrome in the 
population of the Republic of Moldova. The study group 
included 140 patients with ACS, the mean age of the patients 
in the study was 65.0 ± 27.7 years, among them 46 (32.8%) 
women with a mean age of 69.7 ± 28.4 years and 94 (67.1%) 

table 6. Clinical-epidemiological aspects of acute coronary syndrome

Indicators
Total Women Men P value

Abs % Abs % Abs %

Total 140 100 46 32.9 94. 67.1 < 0.001

Mean age 65±27.7 69.7±28.4 64.6±20.8 < 0.001

Age categories

<45years 12 8.6 3 6.5 9 9.6 < 0.001

46 -64 years 57 40.7 12 26.1 45 47.9 < 0.001

65 – 79 years 50 35.7 22 47.8# 28 29.8 < 0.001

> 80 years 21 15.0 9 19.6 12 12.8 < 0.001

Risk factors

Smoking 53 37.8 13 28.3  40 42.5 < 0.001

Hypertension 98 70.0 35 76.1# 63 67.1 < 0.001

Diabetes mellitus 51 36.4 14 30.4# 27 28.7 < 0.001

Obesity 45 32.1 21 45.6# 24 25.5 < 0.001

History of CVD 128 91.4 42 91.3 82 87.2 < 0.001

ACS--STE 39 27.8 18 12.8 21 22.3 < 0.001

ACS-NSTE 85 60.7 26 56.5 59 62.8 < 0.001

Killip Class I 109 78.0 32 69.5 77 81.9 < 0.001

Killip Class
II-IV

33 23.6 12 26.1# 21 22.3 < 0.001

Note: # – between the men and women; CVD – cardiovascular disease, SCA-STE – acute coronary syndrome with ST-segment elevation; 
SCA-NSTE – acute coronary syndrome without ST-segment elevation.



9

ORIGINAL  ReseARch I. Coropceanu et al. Moldovan Medical Journal. November 2021;64(5):5-10

men with an average age of 64.6 ± 20.8 years. The ratio of 
men to women was 2.04:1 [7]. Women were on average 5.1 
years older than men (p <0.001). The results regarding the 
ratio of women to men with ACS were similar to those in 
the studies conducted by Muherjee S. et al. [8], and Alvi 
HN. et al. [1]. The majority of ACS cases are registered in 
men 67.1% and the majority (57.5%) are under the age of 
65 [3].  Several studies of the epidemiology, risk factors, and 
prognosis of ACS have been published in Western countries, 
which have shown that women with ACS are older and 
have more comorbidities and risk factors [9-11]. In several 
studies, smoking, diabetes mellitus, hypercholesterolemia 
and hypertension are well-established risk factors for the 
development of coronary heart disease [12-15], which 
have different characteristics in men and women [15]. 
Several studies on epidemiology, risk factors and prognosis 
have been published [5, 16, 17]. The results of the present 
research showed that compared to men, women are older 
(69 vs 64 years; P <0.001) and had significantly more 
comorbidities, such as diabetes mellitus (30.4 vs 28.7%; P 
<0.001), hypertension (76.1 vs 67.1%: P <0.001), obesity 
(45.6 vs 25.5%; P <0.001) and history of cardiovascular 
disease (91.3 vs 87.2%), data correlating with the results of 
the studies [1, 15]. Men were more likely to have a history 
of SCA-STE (22.3 vs 12.8%; P = 0.001), SCA NSTE (62.8 vs 
56.5%; P <  0.001) and smoking (42.5 vs 28.3%; P < 0.001) 
[3]. The increasing share of ACS in women is due to an aging 
population, changing risk factor profiles and changes in 
diagnostic capabilities [4, 13]. 33 (23.6%) of the patients in 
the study group had Killip Class II-IV, including 12 (26.1%) 
women and 21 (22.3%) men, a situation caused by the high 
frequency of comorbidities and the advanced age of women 
[18, 19].

Conclusions

1. Acute coronary syndrome is a major health problem 
for the population of the Republic of Moldova, substantially 
influencing the rates of morbidity and mortality. 

2. The rise in the aging processes of the population, the 
reduced accessibility to modern methods of diagnosis and 
treatment, the high share of cardiovascular risk factors will 
determine a high incidence of ACS in future.

3. ACS affects men more frequently, compared to wom-
en, in a ratio of 2.04:1. People under the age of 65 years con-
stitute 57.5%.

4. The results of the study showed that compared to men, 
women are older (69 vs 64 years; P <0.001) and had signifi-
cantly more comorbidities, such as diabetes mellitus (30.4 
vs 28.7%; P <0.001), hypertension (76.1 vs 67.1%; P <0.001) 
obesity (45.6 vs 25.5%; P <0.001) and history of cardiovas-
cular disease (91.3 vs 87.2%).

5. Men were more likely to have a history of SCA-STE 
(22.3 vs 12.8%; P = 0.001), SCA NSTE (62.8 vs 56.5%; P < 
0.001) and smoking (42.5 vs 28.3% P < 0.001).

6. The study showed the presence of AMI-STE in 27 

(19.3%) patients, AMI-NSTE in 38 (27.1%) patients and UA 
in 75 (53.6%) patients.

References

1. Alvi HN, Ahmad S. Prevalence of depression in patients of Acute Co-
ronary Syndrome. Pak J Med Health Sci. 2016;10(2):620-621.

2. Udell JA, Koh M, Qiu F, Austin PC, et al. Outcomes of women and men 
with acute coronary syndrome treated with and without percutaneous 
coronary revascularization. J Am Heart Assoc. 2017;6(1):e004319. doi: 
10.1161/JAHA.116.004319.

3. Regitz-Zagrosek V, Oertelt-Prigione S, Prescott E, et al. Gender in car-
diovascular diseases: impact on clinical manifestations, management, 
and outcomes. Eur Heart J. 2016;37(1):24-34. doi: 10.1093/eurheartj/
ehv598.

4.  Kuehnemund L, Koeppe J,  Feld J, Wiederhold A, et al. Gender differ-
ences in acute myocardial infarction: a nationwide German real-life 
analysis from 2014 to 2017. Clin Cardiol. 2021 Jul;44(7):890-898. doi: 
10.1002/clc.23662.

5. Peters SAE, Colantonio LD, Dai Y, et al. Trends in recurrent coronary 
heart disease after myocardial infarction among US women and men 
between 2008 and 2017. Circulation. 2021;143(7):650-660. doi: 10.1161/
CIRCULATIONAHA.120.047065.

6. Plaza-Martín M, Sanmartin-Fernandez M, Álvarez-Álvarez B, Andrea 
R, et al. Contemporary differences between men and women with acute 
coronary syndromes: CIAM multicenter registry. J Cardiovasc Med. 
2019;20(8):525-530. doi: 10.2459/JCM.0000000000000812.

7. Lawesson SS, Isaksson RM, Thylén I, et al. Gender differences in 
symptom presentation of ST-elevation myocardial infarction – an ob-
servational multicenter survey study. Int J Cardiol. 2018;264:7-11. doi: 
10.1016/j.ijcard.2018.03.084.

8. Mukherjee S, Manna K, Datta S. Prevalence of novel risk factors in pa-
tients of Acute Coronary Syndrome in Estern India: a detailed analysis. 
Int Cardiovasc Forum J. 2015;4:14-18. doi: 10.17987/icfj.v4i0.124.

9. Medagama A, Bandara R, De Silva C, Galgomuwa MP. Management of 
acute coronary syndromes in a developing country; time for a paradigm 
shift? an observational study. BMC Cardiovasc Disord. 2015;15:133. doi: 
10.1186/s12872-015-0125-y.

10. Okunrintemi V, Valero-Elizondo J, Patrick B, et al. Gender differences 
in patient-reported outcomes among adults with atherosclerotic cardio-
vascular disease. J Am Heart Assoc. 2018;7(24):e010498. doi: 10.1161/
JAHA.118.010498.

11. Sarma AA, Braunwald E, Cannon CP, et al. Outcomes of women 
compared with men after non-ST-segment elevation acute coronary 
syndromes. J Am Coll Cardiol. 2019;74(24):3013-3022. doi: 10.1016/j.
jacc.2019.09.065.

12. Cho L, Davis M, Elgendy I, et al. Summary of updated recommenda-
tions for primary prevention of cardiovascular disease in women: JACC 
state-of-the-art review. J Am Coll Cardiol. 2020;75(20):2602-18. doi: 
10.1016/j.jacc.2020.03.060.

13. Rojas-Velázquez JM, Giralt-Herrera A, de la Torre Fonsecaet LM, et al. 
Gender differences in acute coronary syndrome. “Comandante Manuel 
Fajardo” Hospital, 2016-2017. Clin Investig Arterioscler. 2020;32(2):43-
48. doi: 10.1016/j.arteri.2019.08.001.

14. van Oosterhout REM, de Boer AR, Maas AH, et al. Sex differences in 
symptom presentation in acute coronary syndromes: a systematic review 
and meta-analysis. J Am Heart Assoc. 2020;9(9):e014733. doi: 10.1161/
JAHA.119.014733.

15. Walli-Attaei M, Joseph P, Rosengren A, et al. Variations between women 
and men in risk factors, treatments, cardiovascular disease incidence, 
and death in 27 high-income, middle-income, and low-income countries 
(pure): a prospective cohort study. Lancet. 2020;396:97-109. doi: 10.1016/
S0140-6736(20)30543-2.



10

ORIGINAL  ReseARchI. Coropceanu et al. Moldovan Medical Journal. November 2021;64(5):5-10

Authors’ ORCID iDs and academic degrees
Iana Coropceanu, MD, Undergraduate Student – https://orcid.org/0000-0002-7471-2698
Gheorghe Ciobanu, MD, PhD, Professor – https://orcid.org/0000-0001-8538-0134

Authors’ contributions
IC conducted literature review, collected the data, interpreted the data, wrote the manuscript; GC conceptualized the idea and designed the 
research, collected the data, conducted literature review, wrote the manuscript, revised the manuscript critically. Both authors approved the final 
version of the manuscript.

Funding
The research was provided by Nicolae Testemitanu State University of Medicine and Pharmacy and the National Center of Prehospital Emergency 
Medical Care. The research was the authors’ initiative. The authors are independent and take responsibility for the integrity of the data and 
accuracy of the data analysis.

Ethics approval and consent to participate. 
No approval was required for this study.

Conflict of Interests. 
There is no known conflict of interests and financial or non-financial support associated with this publication.

16. Liakos M, Parikh PB. Gender disparities in presentation, manage-
ment, and outcomes of acute myocardial infarction. Curr Cardiol Rep. 
2018;20(8):64. doi: 10.1007/s11886-018-1006-7.

17. Mahmood SS, Levy D, Vasan RS, Wang TJ. The Framingham Heart 
Study and the Epidemiology of Cardiovascular Diseases: A Historical 
Perspective. Lancet. 2014;383(9921):999-1008. doi: 10.1016/S0140-
6736(13)61752-3. 

18. Appelman Y, van Rijn BB, Ten Haaf ME, et al. Sex differences in 
cardiovascular risk factors and disease prevention. Atherosclerosis. 
2015;241(1):211-8. doi: 10.1016/j.atherosclerosis.2015.01.027. 

19. Pagidipati NJ, Peterson ED. Acute coronary syndromes in women 
and men. Nat Rev Cardiol. 2016;13(8):471-480. doi: 10.1038/nrcar-
dio.2016.89.


