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Abbrevations: CS, cardiogenic shock; AMI, acute myocardial 
infarction; PCI, percutaneous coronary intervention; STEMI, 
st-elevation myocardial infarction; NSTEMI, non-st-elevation 
myocardial infarction; SD, standard deviation; IABP, intra-aortic 
balloon pump; NRMI, national registry of myocardial infarction

Introduction
Although numerous clinical complications are associated with the 

development of acute myocardial infarction (AMI), none are more 
potentially devastating or carry a worse prognosis than cardiogenic 
shock (CS). It’s the leading cause of death in patient hospitalized 
with AMI and continues to complicate between 5-8% of ST-elevation 
myocardial infarction (STEMI) and approximately 2.5% of non-ST-
elevation myocardial infarction (NSTEMI) cases.1,2 Mortality from 
CS remains highand reaches 70-80% in those treated conservatively,3 
despite marked advances in the treatment of AMI. The aim of our study 
was to investigate the epidemiological and clinical characteristics of a 
series of patients hospitalized for AMI complicated by CS as well as 
to recognize the predictive factors of early mortality.

Methods
We retrospectively analysed 70 patients affected by AMI 

complicated by CS admitted to cardiology department of the military 
hospital between October 2005 and April 2015. AMI was defined as 
typical chest pain for more than 30min and significant ST-elevation in 

2 or more leads. We used the following clinical criteria for CS: systolic 
blood pressure (SBP) <90mmHg in the absence of hypovolemia and 
associated with evidence of hypoperfusion (cyanosis, cold extremities, 
changes in mental status, persistent oliguria, or congestive heart 
failure), pulse>100bpm and reduction in the cardiac index <2.2l/min/
m². Patients in whom AMI was not confirmed or with non-cardiac 
shockwere excluded from the analysis.

All relevant data including demographic, clinical, in-hospital 
treatment, and outcome characteristics of the patients were recorded. 
Diagnosis of the different definitions of data variables were based 
on the ACC clinical data standards.4 The follow up of patients 
was until 6months after discharging. All statistical analyses were 
performed using SPSS Statistics version 20. Continuous variables 
were summarized as a mean± standard deviation (SD). Comparisons 
between two groups were performed with a t-test for continuous 
variables. Comparisons between two groups were performed with 
the chi-square test for categorical variables. A p-value of <0.050 was 
considered statistically significant.

Results
A total of 70 patients were included in the study: 56(80%) patients 

were male and 14 (20%) were female. The mean age was 63±10years 
(range: 40-85years). Cardiovascular risk factors were as follows: 
89% were smokers, 62% presented diabetes mellitus, 50% had 
hypertension, 40% had dyslipidemia and 10% had a family history of 
coronary artery disease. 24% of patients had renal insufficiency.
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Abstract

Background: Cardiogenic shock (CS) is still the leading cause of in-hospital mortality in 
patients presenting with acute myocardial infarction (AMI).

Aim: To investigate the epidemiological and clinical characteristics of a series of patients 
hospitalized for AMI complicated by CS and to determine the in-hospital mortality.

Methods: We retrospectively analysed 70 patients affected by AMI complicated by CS 
admitted to cardiology department of the military hospital between October 2005 and April 
2015.

Results: A total of 70 patients were included in the study, 56 (80%) patients were male. 
The mean age was 63±10years. Diabetes mellitus (62%) and hypertension (50%) were the 
predominant risk factors. On admission, 41% of patients were in left ventricular failure 
and 59% in shock. The mean LVEF was 49±14.4%. Thrombolysis was performed in 
51% of patients. Seventy-two (72%) of patients underwent angiography and 56.6% had 
percutaneous coronary intervention (PCI). Of these, 27% were taken for primary PCI and 
73% had rescue PCI. Revascularization was complete in 37% of cases. The success rate of 
PCI was 85%. The average of hospital stay was 7±8days. Patients revealed a mortality rate 
of 47%, occurring on average in the 6th day of hospitalization. We found that renal failure 
(p=0.014), late onset of shock (p=0.031), hyperglycemia (p=0.014), leukocytosis (p=0.02), 
use of vasopressors (p=0.003), and the anterior territory of MI (p=0.003) were significantly 
predictive of hospital mortality.

Conclusion:  Despite significant advances in the treatment of myocardial infarction, the 
in-hospital mortality of patients in CS complicating MI remains high. Renal failure, late 
onset of shock, hyperglycemia and the anterior territory of MI were the major predictive of 
hospital mortality. A multidisciplinary approach including medical actors and pre-hospital 
centers specialized in the treatment of this condition is actually necessary.
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Thirty-nine percent were admitted before the 6thhour from the 
onset of the chest pain, 12% were admitted between the 6th and the 
12thhour and 45% were admitted beyond the 12thhour. The clinical 
data are summarized in the (Table 1 & 2). On admission, 41% 
of patients were in left ventricular failure and 59% in shock. The 
majority of myocardial infarction (45%) were anterior followed by 
inferior infarction with extension to the right ventricle (34%). The 
mean LVEF was 49±14.4%: mean LVEF was 37.8% in anterior MI 
and 57.6% in inferior MI.

Table 1 Patient Characteristics

Variable Number (%)
Meanage (years±SD) 63
Men 56 (80%)
Women 14 (20%)
Hypertension 5 (50%)
Diabetes 44 (62%)
Dyslipidemia 28 (40%)
Smoking 62 (89%)
Family History of CAD 7 (10%)
Renal Insufficiency 17 (24%)

Table 2 Clinical data

Variable Number (%)
Mean HR (bpm) 92
Mean SBP (mmHg) 81
Mean RR (cycle/min) 23
Mean Arterial Saturation in O2 89%
Signs of Hypo Perfusion Organs 45 (64%)
Mechanical Ventilation 11 (15%)
Anterior MI 32 (45%)
Inferior MI with Right Extension 24 (34%)

HR: Heart Rate; SBP: Systolic Blood Pressure; RR: Respiratory Rate; MI: 
Myocardial Infarction

Thrombolysis was performed in 51% of patients, 57% of them had 
thrombolysis before the 6thhour. The thrombolytic agent used was 
Metalyse. Seventy-two (72%) of patients underwent angiography and 
56.6% had percutaneous coronary intervention (PCI). Of these, 27% 
were taken for primary PCI and 73 % had rescue PCI. Angiography 
had identified a single-vessel diseasein 28% of cases, double-vessel 
disease in 44% of cases and multi-vessel disease in 28 % of cases. 
Revascularization was complete in 37% of cases. The success rate 
of PCI was 85%. The majority of stents used were bare stents (83%). 
Forty nine of patients (70%) needed inotropic agents: 43 of patients 
had dobutamine, 17dopamine and 9 noradrenaline. An intra-aortic 
balloon pump (IABP) was used in two patients with a mean duration 
of 2days.

The average of hospital stay was 7±8days. In-hospital outcome 
of the study, patients revealed a mortality rate of 47%, occurring on 
average in the 6thday of hospitalization. We found that renal failure 
(p=0.014), late onset of shock (p=0.031), hyperglycemia (p=0.014), 
leukocytosis (p=0.02), use of vasopressors (p=0.003), and the anterior 
territory of MI (p=0.003) were significantly predictive of hospital 
mortality.

Discussion
The mean age of our study population was 63years, which was 

lower than studies reported from the United States (69.4±12.7years).5 
Most patients were male (80%) which is comparable to other studies. 
This may be because MI is more common in men than in women. 

Among the risk factors, diabetes was most prevalent at 62%, which is 
higher than previous studies (range=29-35%).5,6 This high prevalence 
of diabetes is alarming as it is well known that diabetic patients 
have poor hospital outcomes.7 Hypertension was at 50% which was 
similar to the prevalence in the SHOCK “Should We Emergently 
Revascularize Occluded Coronaries for Cardiogenic Shock” study 
(53%).8

In our study, 59% of patients were in CS at admission and 41% 
developed it secondary. However in the SHOCK trial, only 15% 
were in shock at admission.8 This high prevalence in our study may 
be due to the delay that patients took to consult after the onset of 
chest pain. The incidence of anterior wall STEMI was nearly 50%. 
Garcia-Alvarez et al.,9 reported that 68% of their patients had anterior 
STEMI. Infarctions were located anteriorly in most patients (55%) in 
the SHOCK trial registry (Figure 1).8 We found also that the anterior 
wall STEMI was a strong predictive factor of intra-hospital mortality 
(Table 3). Our results are similar to other populations suggesting 
that extensive myocardial damage from anterior infarction is the 
predominant cause for CS. Early revascularization is the cornerstone 
treatment of AMI complicated by CS. Thrombolytic therapy was 
used in almost 51% of patients in this study. Another study reported a 
similar figure of 69%.10 However, thrombolysis is efficient when it’s 
used before the 6th hour, later, results became poor.11

Table 3 Predictive factors of intra-hospital mortality

Predictive Factors of Intra-Hospital Mortality Anova P
Age 0.57
Gender 0.9
Hypertension 0.71
Diabetes 0.67
Dyslipidemia 0.35
Smoking 0.66
Renal Insufficiency 0.014
Anterior Wall of Infarction 0.003
Arrhythmia 0.37
FEVG 0.004
Inotropic Agent 0.003
Glycaemia 0.014
CRP 0.06
Troponine 0.44
Hemoglobin 0.11
Leucocytes 0.02

Figure 1 Survival curves.

Intra-hospital mortality is higher in patients presenting shock secondary 
during hospitalization comparing to patients with shock at admission.
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Hence, the primary PCI strategy, as mentioned in the ACC/AHA 
and ESC guidelines,12 should be adopted: it’s is the most efficient 
therapy to restore coronary flow in the infarct- related artery. The 
GUSTO-I investigators13 found that while PCI was performed in only 
19% of the 2972 patients with CS, this translated into a mortality rate 
of 31% compared with 61% for patients who did not undergo dilation. 
The superiority of PCI compared to fibrinolysis is due to more effective 
restoration of coronary patency and less coronary reocclusion.

Intra-aortic balloon pump (IABP) was used in 2 patients and 
did not show any significant mortality benefit which is similar to 
other meta-analysis.14 We observed in our study high in-hospital 
mortality in patients presenting with CS. However, the in-hospital 
mortality observed (47%) was similar to other studies, which was 
reported between 40–50%.15 The US National Registry of Myocardial 
Infarction (NRMI) data showed in-hospital mortality of 47.9%.6

One predominant reason in ourstudy for high mortality could be 
non-availability of the catheterization laboratories, and the subsequent 
delay in transfer of patients to our hospital for intervention. In the 
United States, Shaefi et al.,16 stratified hospitals according to the 
number of CS volumes per year and showed that in-hospital mortality 
decreased from 41% to 37.01% in hospitals with higher CS case 
volumes.

A study conducted in Spain reported significant LV systolic 
dysfunction (about 25±10%) in the CS no survivor group (Figure 2). 
They also found multi vessel disease in 25% of cases and left main 
involvement in 12% cases.9 The IABP-SHOCK II-trial showed that 
overall EF was about 25%, and left main involvement was 9%.17 
These findings are similar to our study, where in the majority of 
patients having severe LVsystolic dysfunction especially when it was 
an anterior wall and left main disease, which may have led to high 
mortality in this study. In the NRMI registry, of the 340 CS patients 
enrolled, 163 (47.9%) died. Among the expired CS patients, 74 
(33.9%) underwent revascularization by PCI, and 63 (34.1%) patients 
had primary PCI.6

Figure 2 Survival curves by Kaplan-Meier analysis.

In the IABP-SHOCK II trial, 96% of patients underwent PCI 
(Figure 3). Cardiac mortality was 50%.5 The high mortality rate in 
these two large registries indicates that even if PCI is done in these 
high-risk CS patients mortality remains high at about 50% which is 
similar to our analysis. We found that renal insufficiency is a predictive 
factor of mortality which is concordant with Koreny‘s study.18 
Finally, CS is the result of temporary or permanent derangements in 
the entire circulatory system and the primary goal in preventing CS 
is to reduce the time to effective treatment, because of the fact that 
early reperfusion limits ongoing necrosis and salvages myocardium. 

The SHOCK trial8 demonstrated a steady fall in hospital mortality of 
CS patients, and a significant survivor benefit for those treated with 
revascularization at six months.

Figure 3  Survival curves by Kaplan-Meier analysis: The survey is better in 
patients having PCI.

Limits
Our data lacked information on the time from onset of CS to 

revascularization, which has an effect on mortality. Other variables 
associated with mortality after PCI, such as ST-segment resolution, 
myocardial blush grade, thrombolysis in myocardial infarction flow 
grade, and hemodynamic data were not studied. We had a small 
number of patients in this study, which may not lead to conclusive 
results.

Conclusion
Despite significant advances in the treatment of myocardial 

infarction, particularly reperfusion techniques, and therapeutic 
drug in intensive care units, the in-hospital mortality of patients 
in CS complicating MI remains high. Renal failure, late onset of 
shock, hyperglycemia and the anterior territory of MI were the 
major predictive of hospital mortality. A multidisciplinary approach 
including medical actors and pre-hospital centers specialized in the 
treatment of this condition is actually necessary.

Acknowledgements
None.

Conflicts of interest
Author declares there are no conflicts of interest.

Funding
None.

References
1.	 Goldberg RJ, Samad NA, Yarzebski J, et al. Temporal trends in 

cardiogenic shock complicating acute myocardial infarction. N Engl J 
Med. 1999;340(15):1162‒1168.

2.	 Hasdai D, Harrington RA, Hochman JS, et al. Platelet glycoprotein IIb/
IIIa blockade and outcome of cardiogenic shock complicating acute 
coronary syndromes without persistent ST-segment elevation. J Am Coll 
Cardiol. 2000;36(3):685‒692.

3.	 Hasdai D, Topol EJ, Califf RM, et al. Cardiogenic Shock complicating 
acute coronary syndromes. Lancet. 2000;356(9231):749‒756.

https://doi.org/10.15406/jccr.2016.06.00230
https://www.ncbi.nlm.nih.gov/pubmed/10202167
https://www.ncbi.nlm.nih.gov/pubmed/10202167
https://www.ncbi.nlm.nih.gov/pubmed/10202167
https://www.ncbi.nlm.nih.gov/pubmed/10987585
https://www.ncbi.nlm.nih.gov/pubmed/10987585
https://www.ncbi.nlm.nih.gov/pubmed/10987585
https://www.ncbi.nlm.nih.gov/pubmed/10987585
https://www.ncbi.nlm.nih.gov/pubmed/11085707
https://www.ncbi.nlm.nih.gov/pubmed/11085707


Cardiogenic shock complicating acute myocardial infarction 4
Copyright:

©2016 Said et al.

Citation: Said RB, Jedaida B, Mimouni M, et al. Cardiogenic shock complicating acute myocardial infarction. J Cardiol Curr Res. 2016;6(6):1‒6. 
DOI: 10.15406/jccr.2016.06.00230

4.	 Cannon CP, Battler A, Brindis RG, et al. American College of 
Cardiology key data elements and definitions for measuring the clinical 
management and outcomes of patients with acute coronary syndromes. 
A report of the American College of Cardiology Task Force on Clinical 
Data Standards (Acute Coronary Syndromes Writing Committee). J Am 
Coll Cardiol. 2001;38(7):2114‒2130.

5.	 Fengler K, Fuernau G, Desch S, et al. Gender differences in patients with 
cardiogenic shock complicating myocardial infarction: a substudy of the 
IABP-SHOCK II-trial. Clin Res Cardiol. 2015;104(1):71‒78.

6.	 Babaev A, Frederick PD, Pasta DJ, et al. Trends in management and 
outcomes of patients with acute myocardial infarction complicated by 
cardiogenic shock. JAMA . 2005;294(4):448‒454.

7.	 Panduranga P, Sulaiman KJ, Al-Zakwani IS, et al. Characteristics, 
management, and in-hospital outcomes of diabetic acute coronary 
syndrome patients in Oman. Saudi Med J . 2010;31(5):520‒524.

8.	 Menon V, Fincke R. Cardiogenic shock: a summary of the randomized 
SHOCK trial. Congest Heart Fail. 2003;9(1):35‒39.

9.	 Garcia-Alvarez A, Arzamendi D, Loma-Osorio P, et al. Early risk 
stratification of patients with cardiogenic shock complicating acute 
myocardial infarction who undergo percutaneous coronary intervention. 
Am J Cardiol. 2003;103(8):1073‒1077.

10.	 Zhang M, Li J, Cai YM, et al. A risk-predictive score for cardiogenic 
shock after acute myocardial infarction in Chinese patients. Clin 
Cardiol. 2007;30(4):171‒176.

11.	 Bates ER, Topol EJ. Limitations of thrombolytic therapy for acute 
myocardial infarction complicated by congestive heart failure and 
cardiogenic shock. J Am Coll Cardiol . 1991;18(4):1077‒1084.

12.	 Steg PG, James SK, Atar D, et al. ESC Guidelines for the management 
of acute myocardial infarction in patients presenting with ST-segment 
elevation. Eur Heart J. 2012;33(20):2569‒2619.

13.	 Holmes DR, Bates ER, Kleiman NS, et al. Contemporary reperfusion 
therapy for cardiogenic shock: the GUSTO-I trial experience. The 
GUSTO-I Investigators. Global Utilization of Streptokinase and Tissue 
Plasminogen Activator for Occluded Coronary Arteries. J Am Coll 
Cardiol . 1995;26(3):668‒674.

14.	 Sjauw KD, Engström AE, Vis MM, et al. A systematic review and 
meta-analysis of intra-aortic balloon pump therapy in ST-elevation 
myocardial infarction: should we change the guidelines? Eur Heart J . 
2009;30(4):459‒468.

15.	 Hochman JS, Sleeper LA, White HD, et al. One-year survival 
following early revascularization for cardiogenic shock. JAMA. 
2001;285(2):190‒192.

16.	 Shaefi S, O’Gara B, Kociol RD, et al. Effect of cardiogenic shock 
hospital volume on mortality in patients with cardiogenic shock. J Am 
Heart Assoc . 2015;4(1):e001462.

17.	 Panduranga P, Sulaiman K, Al-Zakwani I. Acute coronary syndrome in 
oman: results from the gulf registry of acute coronary events. Sultan 
Qaboos Univ Med J. 2010;11(3):338‒342.

18.	 Koreny M, Karth GD, Geppert A, et al. Prognosis of patients who 
develop acute renal failure during the first 24 hours of cardiogenic shock 
after myocardial infarction. Am J Med . 2022;112(2):115‒119.

https://doi.org/10.15406/jccr.2016.06.00230
https://www.ncbi.nlm.nih.gov/pubmed/11738323
https://www.ncbi.nlm.nih.gov/pubmed/11738323
https://www.ncbi.nlm.nih.gov/pubmed/11738323
https://www.ncbi.nlm.nih.gov/pubmed/11738323
https://www.ncbi.nlm.nih.gov/pubmed/11738323
https://www.ncbi.nlm.nih.gov/pubmed/11738323
https://www.ncbi.nlm.nih.gov/pubmed/25287767
https://www.ncbi.nlm.nih.gov/pubmed/25287767
https://www.ncbi.nlm.nih.gov/pubmed/25287767
https://www.ncbi.nlm.nih.gov/pubmed/16046651
https://www.ncbi.nlm.nih.gov/pubmed/16046651
https://www.ncbi.nlm.nih.gov/pubmed/16046651
https://www.ncbi.nlm.nih.gov/pubmed/20464041
https://www.ncbi.nlm.nih.gov/pubmed/20464041
https://www.ncbi.nlm.nih.gov/pubmed/20464041
https://www.ncbi.nlm.nih.gov/pubmed/12556676
https://www.ncbi.nlm.nih.gov/pubmed/12556676
https://www.ncbi.nlm.nih.gov/pubmed/19361592
https://www.ncbi.nlm.nih.gov/pubmed/19361592
https://www.ncbi.nlm.nih.gov/pubmed/19361592
https://www.ncbi.nlm.nih.gov/pubmed/19361592
https://www.ncbi.nlm.nih.gov/pubmed/17443658
https://www.ncbi.nlm.nih.gov/pubmed/17443658
https://www.ncbi.nlm.nih.gov/pubmed/17443658
https://www.ncbi.nlm.nih.gov/pubmed/1894853
https://www.ncbi.nlm.nih.gov/pubmed/1894853
https://www.ncbi.nlm.nih.gov/pubmed/1894853
https://www.ncbi.nlm.nih.gov/pubmed/22922416
https://www.ncbi.nlm.nih.gov/pubmed/22922416
https://www.ncbi.nlm.nih.gov/pubmed/22922416
https://www.ncbi.nlm.nih.gov/pubmed/7642857
https://www.ncbi.nlm.nih.gov/pubmed/7642857
https://www.ncbi.nlm.nih.gov/pubmed/7642857
https://www.ncbi.nlm.nih.gov/pubmed/7642857
https://www.ncbi.nlm.nih.gov/pubmed/7642857
https://www.ncbi.nlm.nih.gov/pubmed/19168529
https://www.ncbi.nlm.nih.gov/pubmed/19168529
https://www.ncbi.nlm.nih.gov/pubmed/19168529
https://www.ncbi.nlm.nih.gov/pubmed/19168529
https://www.ncbi.nlm.nih.gov/pubmed/11176812
https://www.ncbi.nlm.nih.gov/pubmed/11176812
https://www.ncbi.nlm.nih.gov/pubmed/11176812
https://www.ncbi.nlm.nih.gov/pubmed/25559014
https://www.ncbi.nlm.nih.gov/pubmed/25559014
https://www.ncbi.nlm.nih.gov/pubmed/25559014
https://www.ncbi.nlm.nih.gov/pubmed/22087374/
https://www.ncbi.nlm.nih.gov/pubmed/22087374/
https://www.ncbi.nlm.nih.gov/pubmed/22087374/
https://www.ncbi.nlm.nih.gov/pubmed/11835949
https://www.ncbi.nlm.nih.gov/pubmed/11835949
https://www.ncbi.nlm.nih.gov/pubmed/11835949

	Title
	Abstract
	Keywords
	Abbrevations
	Introduction
	Methods
	Results
	Discussion
	Limits
	Conclusion
	Acknowledgements
	Conflicts of interest 
	Funding
	References
	Table 1
	Table 2
	Table 3
	Figure 1
	Figure 2
	Figure 3

