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ABSTRACT
Objective: To assess the incidence of acute kidney injury (AKI) in patients with acute coronary syndrome (ACS) and the in-hospital prognosis and 
outcomes.
Methods: This single-centered, observational study included 200 patients, who were admitted to the hospital for treatment of ACS between 
October, 2016 and March, 2017. The incidence of AKI during hospital admission was assessed such that creatinine levels were measured at 
admission and at discharge. 
Results: Of 200 patients, 50 (25%) patients had AKI. 50% patients had ST elevated myocardial infarction (STEMI), 40% had NSTEMI, 10% had 
unstable angina. In-hospital complications were atrial brillation (24%), ventricular tachycardia (VT) (16%), pulmonary edema (42%), 
cardiogenic shock (26%), bleeding complications (14%), and mortality (22%). 
Conclusion: In the light of these results, it can be concluded that incidence of acute kidney injury in acute coronary syndrome patients has been 
allied with increased incidences of in-hospital complications and mortality.
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Introduction
India has the highest burden of acute coronary syndromes (ACS) in the 
world (Xavier et al., 2008), and existence of comorbidity makes the 
matter worse. Acute kidney injury (AKI), as per Kidney Disease: 
Improving Global Outcomes (KDIGO), is increase of serum creatinine 
by ≥0.3 mg/dl (≥26.5 µmol/l) in 48 hours or by ≥1.5 times baseline 
within seven days, or if urine volume is <0.5 ml/kg per hour for six 
hours (Kellum et al., 2012). In other words, AKI is a complex disorder 
exemplied by early worsening of renal function, with clinical signs 
ranging from increase in serum creatinine) to anuric renal failure 
(Marenzi et al., 2015). Even a slight rise in serum creatinine has been 
related with an escalated risk of end-stage renal disease and all-cause 
short and long-term mortality, irrespective of partial or full recovery of 
renal function at discharge (Buargub et al., 2016).

Literature states that the occurrence of AKI has been heterogeneous, 
ranging up to 40% in patients with ACS and other critical conditions 
(Toso et al., 2015). Although the negative impact of contrast volume on 
kidney has widely recognized (Narula et al., 2014; Wi et al., 2011), the 
chief mechanisms involved in AKI are systemic and renal 
haemodynamic changes secondary to impaired cardiac output and 
increased venous congestion that lead to diminished glomerular 
ltration rate. Moreover, variation in volume status, athero-embolism 
during percutaneous coronary intervention (PCI) or intra-aortic 
balloon pump counterpulsation and bleeding, which are usual 
conditions in patients with ACS, probably contribute towards the 
development of AKI (Marenzi et al., 2015). The ST elevated 
myocardial infarction (STEMI) patients appear to be at utmost risk for 
developing AKI, since they represent patients with ACS of greatest 
hemodynamic impact and/or with lowest hemodynamic and renal 
functional reserve (Neves et al., 2016). 

The prognostic impact of AKI has been inuenced by the severity of 
acute renal damage, nevertheless even minimal deteriorations of renal 
function during hospitalization for ACS have been demonstrated to be 
linked with worse outcome (Toso et al., 2015). Therefore in this study 
we assessed the incidence of AKI in patients with ACS and the in-
hospital prognosis and outcomes.

Methods 
This single-centered, observational study included 200 patients, who 

were admitted to the hospital for treatment of ACS between October, 
2016 and March, 2017. The incidence of AKI during hospital 
admission was assessed such that creatinine levels were measured at 
admission and at discharge. Patients underwent optimal treatment and 
any in-hospital complications and outcomes were noted down. 

Continuous variables are presented as mean ± standard deviation and 
categorical variables are expressed as percentages.

Results
Of 200 patients, 50 (25%) patients had AKI. Table 1 outlines the 
baseline demographics and characteristics of patients with AKI. 50% 
patients had ST elevated myocardial infarction (STEMI), 40% had 
NSTEMI, 10% had unstable angina. 25 (50%) patients had age more 
than seventy years, males constituted 70% of the total patients, 34% 
patients were smokers, diabetes coexisted in 40% patients, 33 (66%) 
patients were hypertensive, 36% patients had dyslipidemia, 34% 
patients had a history of previous MI, left ventricular ejection fraction 
was <40% in 46% patients. Average serum creatinine at admission was 
2.0 ± 0.5 mg/dl and at discharge was 1.2 ± 0.3 mg/dl.

Of 50 patients with AKI, 28% patients underwent treatment with 
medical therapy, 66% underwent PCI, and 6% underwent CABG. In-
hospital complications were atrial brillation (24%), ventricular 
tachycardia (VT) (16%), pulmonary edema (42%), cardiogenic shock 
(26%), bleeding complications (14%), and mortality (22%). The in-
hospital complications in patients with AKI are shown in Table 2.

Tables
Table 1: Baseline demographics and characteristics of patients with 
acute kidney injury
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Characteristics N = 50 
patients

Age >70 years, n (%) 25 (50%)

Male, n (%) 35 (70%)

Smoker, n (%) 17 (34%)

Diabetes, n (%) 20 (40%)

Hypertension, n (%) 33 (66%)

Dyslipidemia, n (%) 18 (36%)

Previous myocardial infarction, n (%) 17 (34%)
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Table 2: In-hospital complications in patients with acute kidney 
injury

Discussion
The incidence of AKI in ACS patients included in the present study 
was 25%. The reported incidences of AKI in various studies vary. This 
is due to difference in the criteria used for diagnosing AKI, the clinical 
setting and the population(Marenzi et al., 2015). Moreover the 
etiology of incidence of AKI in ACS patients involves several factors 
like congestive heart failure, volume depletion, medication toxicity, 
septic disease, etc. Clinically compromised patients are likely to 
develop AKI more easily and the related comorbidities lead to worse 
prognosis (Toso et al., 2015).

The patients with AKI in this study were mostly males (70%) and 50% 
patients had age >70 years. STEMI was more prevalent in patients with 
AKI, i.e., in 50% patients, followed by NSTEMI in 40% patients. 34% 
patients were smokers, diabetes coexisted in 40% patients, 33 (66%) 
patients were hypertensive, 36% patients had dyslipidemia, 34% 
patients had a history of previous MI, and left ventricular ejection 
fraction was <40% in 46% patients. In accordance to our results, a 
recent meta-analysis has stated that several features often associated 
with AKI are age, male gender, presence of diabetes, hypertension, 
current smoker, STEMI, and reduced left ventricular ejection fraction 
(Pickering et al., 2016). 

In a recent study, Neves D et al. have reported the incidence of AKI in 
ACS patients to be 17.53%. Mean age in AKI patients was 73 years and 
male gender constituted 66.5% patients. In these patients, STEMI was 
present in 41.7% of patients (Neves et al., 2016). In another study, 
Marenzi G et al. have stated that AKI occurred in 12.74% patients with 
ACS. In this study, 50% patients had age >75 years and 74% of patients 
were males. 47% patients had left ventricular ejection fraction <40% 
(Marenzi et al., 2013).  Though the incidences of AKI in ACS patients 
in the two aforementioned studies were less than that of our study, yet 
the patient characteristics and demographics were parallel to our study.
The ACS itself has been associated with high risk of mortality and 
moderate renal dysfunction along with ACS at baseline is associated 
with an at least two-fold increase in mortality (AlFaleh et al., 2013). 
Moreover, baseline renal impairment has showed to be a strong 
predictor of in-hospital and long-term adverse cardiac outcomes in 
ACS patients (AlFaleh et al., 2013). The in-hospital complications in 
present study were atrial brillation (24%), ventricular tachycardia 
(16%), pulmonary edema (42%), cardiogenic shock (26%), bleeding 
complications (14%), and mortality (22%). Whereas, Neves D et al. 
observed the following in-hospital complications: re-infarction 
(1.0%), congestive heart failure (9.2%), atrial brillation (4.0%), 
stroke (0.7%), major bleeding (2.4%), AV block (2.5%), and sustained 
VT (1.8%) (Neves et al., 2016). Marenzi G et al. have reported the in-
hospital complications as atrial brillation (25%), VT/ventricular 
brillation (16%), high-degree conduction disturbances (11%), acute 
pulmonary edema (42%), cardiogenic shock (26%), major bleeding 
(14%), mechanical ventilation (30%), and in-hospital death (21%) 
(Marenzi et al., 2013). 

Though the AKI patients would recover and get discharge from 
hospitals, these patients are more likely to result in persistent loss of 
kidney function, faster subsequent rate of decline in kidney function 
and future risk of progression to ESRD (Chawla et al., 2012; Coca et 
al., 2012). Therefore, the KDIGO recommends management of high-
risk patients, such that to discontinue nephrotoxic agents when 
possible, maintain volume status and perfusion pressure, avoid 

hyperglycemia and monitor serum creatinine and urine output (Kellum 
et al., 2012). 

Conclusion
In the light of these results, it can be concluded that incidence of acute 
kidney injury in acute coronary syndrome patients has been allied with 
increased incidences of in-hospital complications and mortality.
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Complications N = 50 patients
Atrial brillation, n (%) 12 (24%)
Ventricular tachycardia, n (%) 8 (16%)
Pulmonary edema, n (%) 21 (42%)
Cardiogenic shock, n (%) 13 (26%)
Bleeding complications, n (%) 7 (14%)
Mortality, n (%) 11 (22%)
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Left ventricular ejection fraction <40%, n (%) 23 (46%)
Average serum creatinine at admission (Mean ± SD, 
mg/dl)

2.0 ± 0.5

Clinical presentation
ST elevated myocardial infarction (STEMI), n (%) 25 (50%)
Non- STEMI, n (%) 20 (40%)
Unstable angina, n (%) 5 (10%)


