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ABSTRACT

Background: Cardiogenic shock (CS) as a complication of myocardial infarction is a condition with high mortality that, due to bio-
logical or equity differences, may have different characteristics according to gender.  
Objectives: The aim of this study was to evaluate whether there are differences in the presentation, clinical evolution and treatment 
of patients with CS, according to gender. 
Methods: We analyzed the patients of the LATIN Shock registry and evaluated whether there were differences according to gender.
Results: A total of 278 patients (30% women) were included. Seventy-five percent of patients presented ST-segment elevation acute 
coronary syndrome. Women were older and men were heavier smokers, and there were no differences in the prevalence of other 
cardiovascular risk factors, history, or comorbidities between genders. Revascularization was similar in men and women (86%) and 
there were no differences in the indication for pulmonary catheterization (11% vs. 20%, p=0.082). Women received less mechanical 
support with intra-aortic balloon counterpulsation (14% vs. 26%, p=0.032), while use of other mechanical support procedures was 
scarce, only in 1% of women and in 3% of men (p=0.678). Mortality in women was 48% vs. 54% in men, not reaching statistical 
significance (p=0.470). 
Conclusions: Women with CS due to infarction are older and receive similar treatment except for mechanical supports, which are 
more frequently used in men. In our study there were no significant differences in mortality according to  gender, which was high 
in both groups.
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RESUMEN

Introducción: El shock cardiogénico (SC) como complicación del infarto agudo de miocardio (IAM) es una patología con alta mortali-
dad que por diferencias biológicas o de equidad podría tener distintas características de acuerdo con el sexo.  
Objetivos: Evaluar si hay diferencias en la presentación, evolución clínica y tratamiento de acuerdo con el sexo en los pacientes con 
SC.   
Material y métodos: Se analizaron los pacientes del registro LATIN Shock y se evaluó si existían diferencias de acuerdo con el sexo.
Resultados: Se incluyeron 278 pacientes (30 % mujeres), el 75 % con síndrome coronario agudo con elevación del segmento ST 
(SCACEST). Las mujeres fueron más añosas y los hombres más frecuentemente tabaquistas. No hubo diferencias en la prevalencia 
de otros factores de riesgo cardiovascular, antecedentes ni comorbilidades entre ambos sexos. Hombres y mujeres recibieron revas-
cularización en forma similar (86 %). No hubo diferencias en la indicación de cateterismo pulmonar (11 % vs 20 %, p = 0,082). Las 
mujeres recibieron menos soporte mecánico con balón de contrapulsación (14 % vs 26 %, p=0,032). 
El empleo de otros soportes mecánicos fue escaso (1 % de las mujeres y 3 % de los hombres, p= 0,678).  La mortalidad de las mujeres 
fue del 49 % y la de los hombres 54 %, sin diferencia significativa (p= 0,470). 
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INTRODUCTION
Cardiovascular disease is the leading cause of death 
in both men and women. (1) It has been shown that 
in myocardial infarction, female gender, usually un-
derrepresented in published works, (2,3) is associ-
ated with longer delays in consultation, lower rates 
of primary angioplasty, higher probability of devel-
oping heart failure and cardiogenic shock (CS), (4-6) 
and higher mortality. (7-10). In CS, a condition with 
mortality ranging between 40-60%, (11) differences 
in presentation, treatment received and evolution be-
tween men and women are not clearly defined. This 
"indefinition" is particularly relevant today, since 
there is evidence that biological gender (considering 
the different hormonal influence) implies some dif-
ferences in physiological responses and in the action 
of certain drugs (12) that influence clinical disorders 
[as in sepsis (13, 14)], and should therefore be taken 
into special account. (1) Similarly, equity in access to 
health care is a current objective of many scientific 
societies. (15) To determine whether there is equity or 
differences in relation to gender, the contribution of 
regional multicenter registries, in our case the LATIN 
Shock registry, (16) is essential, since it has also been 
shown that there are differences in access to health 
care depending on whether high or low-income coun-
tries are evaluated. (17,18)

To date, there is scarce literature worldwide on the 
implications of gender differences in the characteris-
tics, evolution and treatment of CS, and none in Latin 
America. 

OBJECTIVES
1) To analyze whether there are differences in the 
clinical presentation, treatment received, and clinical 
evolution according to gender in patients with CS in 
the context of acute coronary syndromes (ACS), and 
2) To establish whether gender is an independent pre-
dictor of in-hospital mortality.

METHODS
LATIN Shock is a multicenter, observational, prospective 
and consecutive registry of ACS complicated with CS. The 
Research Area of the Argentine Society of Cardiology pro-
vided computer and statistical support for the study. 

Cardiogenic shock was defined as the presence of systolic 
blood pressure (SBP) <90 mmHg for at least 30 minutes or 
requirement of vasopressors and/or inotropic drugs to main-
tain SBP ≥90mmHg, associated with signs of hypoperfusion 
and signs of pulmonary congestion. 

The inclusion criteria were: patients over 18 years of age, 
hospitalized in a coronary care unit or multipurpose critical 

care unit for ST-segment elevation ACS (STE-ACS) or non-
ST-segment elevation ACS (NSTE-ACS), who presented CS 
since admission or developed it during hospitalization. 

Data were collected by the responsible investigators of 
the different centers in an electronic file designed ad hoc 
with the RedCAP platform. In-hospital events were ana-
lyzed.

Further details on the characteristics of the participat-
ing centers can be found in LATIN Shock. (16) 

Statistical analysis 
The information obtained through RedCAP was exported 
in Excel and the database was analyzed using Epi-info 7. 
Continuous variables were expressed as mean and standard 
deviation for those with normal distribution and as medi-
an with interquartile range 25% -75% (IQR) for those non 
normal distribution. The statistical analysis of continuous 
variables was performed using Student's t test or the Wil-
coxon rank sum test, as appropriate. Discrete variables were 
expressed as percentages and comparisons were performed 
using the chi-square test with Yates correction or Fisher's 
exact test, as appropriate. 

Contingency tables were built to analyze variable as-
sociation or independence. Linear and/or multiple logistic 
regression analyses were carried out to determine the exist-
ence of associations and/or independent predictions between 
the different variables involved and mortality. All statistical 
comparisons were two-tailed and values of p<0.05 were con-
sidered statistically significant.

Ethical considerations
The study was conducted in accordance with current na-
tional and international regulations: Declaration of Helsinki 
of the World Medical Association, the ICH E6 Good Clini-
cal Practice Guidelines, Resolution 1480/11 of the National 
Ministry of Health and GCBA Law 3301/09. The protocol 
was approved by the Bioethics Committee of the Argentine 
Society of Cardiology (SAC). Informed consent was waived 
since no sensitive data were recorded and only in-hospital 
follow-up was performed.
 
RESULTS
Forty-one Latin American centers from seven coun-
ties (Argentina, Bolivia, Chile, Ecuador, Honduras, 
Paraguay and Perú) participated in the registry, re-
cruiting 278 patients from October 2021 to September 
2023. Seventy percent of patients were men (n=195) 
and overall median age was 66 years (IQR 59-75). 
Women were older [median age 71 years (IQR 61-78) 
vs. 64 years (IQR 58-73) in men, p<0.001]. Most CS 
(75%) were due to STE-ACS. Details of the causes of 
CS are shown in Figure 1.

CS was present from admission in 60% of cases 
(66% in women and 57% in men; p=0.181). In those 
admitted with another Killip, 81% developed CS on 

Conclusiones: Las mujeres con SC por IAM son más añosas que los hombres y reciben similar tratamiento, excepto soportes mecá-
nicos, más utilizados en hombres. No encontramos diferencias significativas de acuerdo con el sexo en la mortalidad, que fue elevada 
en ambos grupos.  
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The prevalence of multivessel disease was 71% (63% 
in women and 73% in men, p=0.113) and there was 
no difference in the prevalence of revascularization 
of other vessels, (40% in women and 31% in men, 
p=0.408). 

In-hospital evolution by gender is detailed in Table 2.
The median (IQR) hospital stay was 6 days (1-16). 

Overall in-hospital mortality was 52.7%, with no dif-
ferences between ACS with or without ST-segment 
elevation or according to gender: women 49% vs. men 
54%, p=0.470).

The variables shown in Table 3 were considered 
for the analysis of univariate predictors of mortality

In the multivariate analysis model that included 
age, gender, diabetes, reperfusion and use of intra-
aortic balloon counterpulsation, only age maintained 
its prognostic value (odds ratio 1.025, 95% CI 1.002-
1.048, p=0.011).

In patients with STE-ACS without mechanical 
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the first day of hospitalization, 13% on the second day 
and 6% on the third day, with no differences according 
to gender.

Baseline characteristics according to gender are 
shown in Table 1

The use of vasoactive agents was 97.8%, with no 
differences by gender according to the type of drug 
used, except for vasopressin, which was used in 7.2% 
of women and 16% of men (p=0.041). Mechanical 
ventilation was used in 52.5% of cases in both gen-
ders, Swan Ganz catheter in 17% (11% in women and 
20% in men, p=0.073), intra-aortic balloon counter-
pulsation in 22.2% (14% in women and 26% in men, 
p=0.032) and extracorporeal membrane oxygenation 
(ECMO) in 1% of women and 3% of men, p=0.676). 
No other supports were used. 

The culprit vessel was revascularized in 81% of 
the overall population, with no differences accord-
ing to sex (80% of women vs. 82% of men, p= 0.768).

Fig. 1. Causes of CS

CS: Cardiogenic shock; Mec Complic: mechanical complications; NSTE-ACS: non-ST-segment elevation acute 
coronary syndrome; RV AMI: right ventricular acute myocardial infarction; STE-ACS: ST-segment elevation 
acute coronary syndrome 

AMI: Acute myocardial infarction; COPD: Chronic obstructive pulmonary disease; HF: Heart failure.
Quantitative variables are presented as median and interquartile range, qualitative variables as frequency 
and percentage.

Table 1. Baseline characteris-
tics of the population.

Age (years)

Hypertension

Dyslipidemia

Smoking

Type 2 diabetes

Obesity

COPD

Chronic anemia

Chronic kidney disease

Previous AMI

Previous HF 

Previous stroke

<0.001

0.179

0.920

0.011

0.494

0.483

0.165

0.623

0.556

0.065

0.483

0.781

66 (59-75)

206 (74)

95 (34)

72 (26)

117 (42)

79 (29)

19 (7)

14 (5)

17 (6)

44 (16)

20 (7)

15 (5)

71 (61-78)

66 (80)

28 (34)

13 (16)

35 (42)

26 (31)

3 (4)

5 (6)

4 (5)

8 (10)

6 (7)

4 (5)

64 (58-73)

140 (72)

67 (34)

59 (30)

82 (42)

53 (27)

16 (8)

9 (5)

13 (7)

36 (19)

14 (7)

8 (4)

pTotal 
(n=278)

Female 
(n=83)

Male 
(n=195)

STE-ACSSTE-ACS

n=208n=208

NSTE-ACSNSTE-ACS

n=40n=40

RV AMIRV AMI

n=16n=16

Mec Complic.Mec Complic.

n=14n=14

MenMenWomenWomenAllAll
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AF: atrial fibrillation; CV: culprit vessel; ECV: electrical cardioversion; PM: pacemaker; reAMI: reinfarction; VT/
VF: ventricular tachycardia/ventricular fibrillation
Qualitative variables are presented as frequency and percentage.

AMI: acute myocardial infarction; HTN: Hypertension; MVD: Multiple vessel disease; STE-ACS: ST-segment 
elevation acute coronary syndrome
Quantitative variables are presented as median and interquartile range, qualitative variables as frequency 
and percentage.

Table 2. In-hospital evolution 
according to gender

Table 3. Univariate analysis 
for mortality

Revascularization (CV)

Angina/ reAMI 

Arrhythmias

AF

VT/VF

AV block

Transient PM

ECV

Fever

Dialysis

Transfusion

Mortality

Age (years)

Female gender

HTN

Smoking

Type 2 diabetes

Previous AMI

STE-ACS 

Revascularization

Swan Ganz

Balloon counterpulsation

MVD

Variable

0.768

0.331

0.939

0.362

0.808

0.211

0.151

0.143

0.922

0.988

0.717

0.470

0.010

0.470

0.223

0.504

0.516

0.025

0.175

0.041

0.988

0.170

0.551

222 (81)

9 (3)

88 (32)

27(10)

39 (14)

16 (6)

15 (5)

36 (13)

36 (13)

20 (7)

21 (8)

146 (53)

68 (60-78)

41 (28)

113 (77)

35 (24)

59 (40)

30 (20)

114 (78)

111 (77)

25 (17)

37 (26)

106 (73)

65 (80)

4 (5)

26 (31)

6 (7)

11 (13,2)

7 (8)

2 (2)

7 (8)

11 (13)

6 (7)

7 (8)

41(49)

65 (57-76)

42 (32) 

93 (71)

36 (28)

58 (44)

14 911)

93 (71)

111 (87)

22 (17)

24 (19)

91 (69)

157 (82)

5 (3)

62 (32)

21 (11)

28 (14,3)

9 (5)

13 (7)

29 (15)

25 (13)

14 (7)

14 (7)

105 (54)

p

p

Total 
(n=278)

Dead 
(n= 146)

Female 
(n=83)

Alive 
(n= 132) 

Male 
(n=195)

complications on admission (n=208) there were no 
differences in baseline characteristics; median (IQR)  
time to overall consultation was 300 min (120-780); 
360 min (120-540) in women and 274 min (120-870) 
in men, p=0.196. AMI was anterior in 68% of cases 
(women: 55.9% vs. men: 72.5%, p=0.012) and percu-
taneous coronary intervention (PCI) was performed 
in 88.9% of women and 82% of men (p=0.149) and 
the door-to-balloon time was 120 min (60-240), with-
out differences according to gender. There were 19.1% 
of failed PCI in women and 21.2% in men (p=0.398). 
Mortality in women was 54.2% and 55.4% in men 
(p=0.437).

DISCUSSION
LATIN shock, the first Latin American study of CS in 
the context of ACS, allows us to learn about the reality 
of CS management in low-moderate income countries 
and at the same time, with a culture different from 
the European/American one, which could entail dis-

parities according to gender. 
It is well known that the proportion of women with 

CS due to infarction is higher than that of men, as 
shown by the Argentine ARGEN IAM ST registry (6) 
or the French FAST AMI study, in which it is almost 
twice that of men. (19) This is probably due, among 
other things, to the fact that women have a longer life 
expectancy and, in general, are older at the time of in-
farction with shock. In our case, women had a median 
age 7 years older than men.

The prevalence of women with CS in the different 
published studies and registries ranges from 21% to 
37%. (20-25) In our study it was 30%. Women were 
older and did not present more risk factors or comor-
bidities than men, as has been observed in some stud-
ies. (22-25)

Revascularization is the mainstay in the treat-
ment of CS, (26) but some studies reveal considerable 
differences according to gender. (27) It even emerges 
from the analysis of the National (nationwide) Inpa-
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tient Sample (NIS) database, with more than 134 000 
elderly patients (≥75 years) with CS, that women were 
less likely to receive angiography, angioplasty and me-
chanical support compared with men. (28) In our study 
there were no significant differences in revasculariza-
tion between men and women, probably because most 
of the participating centers had available angioplasty 
and current guideline recommendations were followed, 
(29,30) but there was a difference in the indication of 
mechanical support, which was significantly lower in 
women, with the indication for balloon counterpulsa-
tion being half that of men. Extracorporeal membrane 
oxygenation was used in less than 4% of cases, which 
reflects the lack of availability and/or implementation 
given the socioeconomic conditions in Latin America. 
However, with the results of the IABP-SHOCK II trial, 
(31) those of ECMO-CS (32) and of ECLS-SHOCK, 
(33,34) which did not show benefits in survival, its rou-
tine use is not proposed for either men or women. The 
DanGer Shock study (35) in which Impella was used on 
a randomized basis, showed lower mortality with the 
use of the device in the included population, but in the 
subgroup analysis, only men benefited from its use. In 
Latin America, Impella was not used in any patient, al-
though it should be noted that the registry was carried 
out prior to the publication of that study. 

Mortality in our environment was high and there 
were no differences by gender as in other studies; 
(36,37) however, it is on this point where there is more 
controversy, since some recent studies report higher 
mortality in women. (38-40 ) 

It should be noted that women may have some 
different baseline characteristics and that they are 
usually underrepresented in studies, but there have 
been no significant outcome differences with respect 
to gender, neither with revascularization (SHOCK 
trial), nor with the use of balloon counterpulsation 
(IABP-SHOCK II), or with revascularization of only 
the culprit vessel (CULPRIT-SHOCK). (41,42) There 
were also no differences according to gender in the use 
of other mechanical supports, except in the DanGer 
Shock study (35) in which the benefit of Impella was 
limited to the male group. In any case, it cannot be 
ruled out that this is due to the low number of women 
included. With the current data, both genders should 
continue to be treated equally. (43,44)

The heterogeneity of populations, treatment re-
ceived and evolution makes it essential to have local 
and regional epidemiological data. Only by measuring 
and becoming aware of our own situation it is possi-
ble to evaluate whether it is necessary to implement 
change actions. 

Limitations
The SCAI classification was not used, the registry did 
not report cardiac arrest at admission and there was 
no external audit of the data. 

CONCLUSION
Latin American women who present with CS in the 
context of ACS are older than men, are revascular-
ized in a similar manner, and have an equally high 
mortality. Although the use of mechanical supports 
was lower in women, this has not had an impact on 
mortality, nor has it had an impact on the results of 
randomized studies.
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