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Abstract 

Background: Coronary artery bypass grafting (CABG) is one of the most common surgical methods in patients with coronary 
artery disease, a well-known complication of which is renal injury after surgery. Here we try to understand the factors involved 
in the incidence of acute renal injury in our patients. 

Objective: The present study aimed to evaluate the incidence and etiology of acute kidney injury (AKI) following CABG. 

Methods: This study was performed on 181 patients undergoing CABG surgery. The AKI was also recorded after registering 
demographic information and clinical indications. Chi-square, Mann-Whitney, and independent t-tests were used for data 
comparison. 

Results: The findings of our study pointed out that AKI following CABG in our patients was 3.9% and showed no significant 
relationship with age, gender, hypertension, diabetes, type of surgery, hypercholesterolemia, number of clogged arteries, 
smoking, and length of surgery; however, blood urea was found to be significantly higher preoperatively in patients with AKI.     

Conclusion: As evidenced by the obtained results, AKI following CABG in the studied patients was 3.9% and was not significantly 
associated with age, gender, hypertension, diabetes, type of surgery, hypercholesterolemia, number of clogged vessels, 
smoking, and the length of surgery. Nonetheless, urea was observed to be significantly higher in patients with AKI before 
surgery. Studies with larger sample sizes are recommended.  
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Background  

Coronary heart disease is the leading cause of death 
in most societies today; moreover, it is associated with 
high morbidity, disability, people's diminished work 
capacity and productivity, as well as increased financial 
costs (1). Today, therapeutic methods, such as coronary 
angioplasty, are used to open up blocked coronary 
arteries (2); nonetheless, coronary artery bypass graft 
(CABG) surgery is still one of the most common 
treatments. One of the major complications of CABG is 
acute kidney injury (AKI), with an incidence rate of 
6.7%-39% (3-4), leading to increased mortality and 
morbidity. (5-6) The AKI increases the length of stay in 
hospitals and intensive care units (ICUs) (1 and 7) and 
incurs higher costs. (1) Kidney replacement therapy 
(RRT) is required in 1.6%-7.7% of cases following cardiac 
surgery, which may aggravate mortality in patients. (8) 
Several preoperative risk factors are predictors of AKI 
after heart surgery, including age (9-10), the interval 
between angiography and surgery (11), blood 
transfusion (9.4), serum creatinine (12,13), diabetes 

(14), high-risk according to Euro SCORE (18), and the use 
of nephrotoxic drugs. 

The use of cardiopulmonary bypass (CPB) has also 
been suggested as a predictor of kidney injury (KI) 
aggravation following CABG (15). In addition to 
prophylactic drugs, the incidence of AKI could be 
reduced by controlling predisposing factors. In light of 
the aforementioned issues, the present study aimed to 
investigate the incidence of AKI after CABG and its 
related factors in a general university hospital in 
Mashhad over a one-year period 

 

Methods 
In this cross-sectional study, all the patients who 

were referred to a general university hospital for CABG 
surgery over one year and met the inclusion criteria 
were evaluated for AKI. The patients who were willing 
to participate in the study were selected after signing an 
informed consent form. Individuals with previous kidney 
renal injury were excluded from the study. A total of 
180 patients were evaluated during this period, and 
their demographic information, history of the disease, 
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as well as laboratory factors of urea and creatinine, 
were recorded. Intraoperative information, such as the 
length of surgery and surgical technique (on or off-
pump), were also recorded. 

The AKI was diagnosed by comparing serum 
creatinine levels before and 72 h after the CABG 

surgery. Accordingly, serum creatinine above 2 mg/dL 
or greater than 50% surge from baseline (72 h 
postoperatively) was set as the reference criterion.  

 

study was approved by the Ethics Committee of 
Mashhad University of Medical Sciences (code 
IR.IAU.MSHD.REC.1398.146). In order to investigate the 
relationship between the variables, Chi-square and 
Mann-Whitney tests were used in this study. All 
analyses were performed by SPSS software (version 21). 

 

Results 
In this study, 180 patients undergoing CABG with a 

mean age of 63.8 ± 9.84 years were examined. In terms 
of gender, 57.2% of subjects were male. The 
demographic information of participants is presented in 
Table 1. 

 
Table 1. Patients' basic information 

Percentage (N) Variables 

57.2% (103) Sex / male 

52.2% (94) History of hypertension 

37.8% (68) History of diabetes 

33.9% (61) History of hypercholesterolemia 

21.7% (39) Smoking history 

 

 
Moreover, 73.9% of patients underwent on-pump 

surgery. The mean length of surgery was 214.08±31.185 
min. Most subjects (86.1%) had three and four clogged 
vessels, and the rest (13.9%) had a blockage in two or 
one vessel. Out of 180 patients, 3.9% (n=7) suffered 
from AKI after surgery. There was no significant 
difference by age (P=0.264); nonetheless, the age group 
of 60-70 years was the most vulnerable (71%) for AKI. 
The incidence of AKI was not significantly different 
between the two genders (P=0.463) and among patients 
with hypertension (P=0.711). The diabetic patients were 
not significantly different in the incidence of AKI 
(P=0.999).  
The results of the present study did not reveal a 
significant difference between the on-pump and off-
pump groups in terms of the method of surgery 
(P=0.686), although it was higher in the on-pump 
group(85%). There was no significant difference in the 
incidence of AKI in terms of 
hypercholesterolemia(P=0.690). Most subjects with AKI 
belonged to the group of patients with the three-vessel 
disease (3VD) (86%); however, the difference between 
subjects with two or three clogged vessels was not 
significant(P=0.999). There was no significant difference 
in the incidence of AKI between smokers and non-
smokers (P=0.999). Based on intraoperative factors, no 
significant difference was observed in the length of 
surgery (P=0.409). Mann-Whitney test demonstrated 
that there was no significant relationship between 
people with abnormal and normal preoperative 
creatinine (P=0.101); nonetheless, this relationship was 
significant for preoperative urea levels (P=0.01).  

Discussion 
The current study aimed to evaluate the incidence of 

AKI after CABG surgery at a general hospital in 
Mashhad, Iran. As evidenced by the obtained results, 
the rate of AKI following CABG in our sample was 3.9%, 
which is not significantly related to age, gender,  

hypertension, diabetes, type of surgery, 
hypercholesterolemia, number of clogged vessels,  
smoking, and length of surgery. However, urea was 
significantly higher in patients with AKI before surgery. 
Despite a significant difference in urea and creatinine 
between people with and without AKI, the preoperative 
urea value was highly significant. 
In a cohort study in the United States, Thakar et al. 
(2003) investigated 244,660 people undergoing open 
heart surgery. In this study, 2.36% of women and 1.6% 
of men developed AKI, which indicated a statistically 
significant difference (16). The prevalence of AKI 
estimated in this study was lower than that of the 
present research. On the other hand, in our study, no 
association was detected between the incidence of AKI 
and gender. This difference can be attributed to 
disparity in sample size, patients' demographic 
indicators, the control of confounders, and the sampling 
method. In a study by Schopka et al. (2014) in Germany, 
1,428 patients undergoing CABG were examined in a 
cohort study, in which 25% and 26.6% of patients in the 
off-pump and on-pump groups developed AKI, of whom 
1.8% and 2.9% required kidney transplantation, 
respectively. (17) The prevalence of renal failure in the 
referred study was significantly higher than in the 
present research (about six times higher). This 
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difference can be ascribed to differences in the 
underlying disease of patients, inclusion and exclusion 
criteria, surgical procedures, length of surgery, and 
variables affecting the incidence of AKI. 
In a study conducted by Kumada et al. in 2013 (18), the 
reported incidence of AKI after CABG surgery was higher 
than that of the current research; moreover, diabetes 
and hypertension showed a significant association with 
the incidence of acute coronary syndrome. In a study by 
Ghani et al. (2012) in Iran, 535 patients undergoing 
CABG surgery were investigated in a cohort study. In 
this clinical trial, 9.4% and 4.1% in the off-pump and 
pump groups developed AKI, respectively. There was no 
statistically significant difference between the two 
groups, and the severity of kidney injury was identical in 
both groups (19). The reported prevalence in the stated 
study was slightly higher than that of the present 
research; nonetheless, in both studies, the surgical 
method had no effect on the incidence of AKI.  
A cohort study by Onk et al. (2016) in Turkey assessed a 
total of 375 patients undergoing CABG surgery and 
reported that 45 (12%) patients had AKI. In comparison 
with people without kidney injury, a statistically 
significant relationship was observed with the three 
factors of protein NGL, hematocrit, and interleukin 6 
(20) The reported prevalence of AKI in the mentioned 
research was three times higher than that in the present 
research. On the other hand, in this study, other factors 
related to the incidence of AKI were discussed, which 
warrant further investigation in the future. 
The reported prevalence of AKI differs between 
countries, estimated at 26.3% in the United States, 54% 
in South America, 48.5% in Brazil, 14.7% in Belgium, and 
27.9% in China. This exhibits different rates of 
prevalence in various nationalities (21-22). Moreover, 
inconsistent with the results of the present study, the 
male gender and smoking were reported as factors 
related to AKI (21). Contradictory results have been 
obtained in studies on AKI, which may be due to the 
different definitions of renal failure adopted in previous 
studies. The International Association of Thoracic 
Surgeons defines AKI as serum creatinine levels greater 
than 2 mg/dL and the need for postoperative dialysis 
(23). 
 

Conclusion 
As evidenced by the results of the present study, the 

recognition of the factors that aggravate kidney failure 
is of great help in treatment planning. It is 
recommended to hold timely consultation with a kidney 
specialist. Furthermore, patients with high levels of urea 
need to visit a kidney specialist preoperatively to be 
evaluated for such factors as dehydration, hypovolemia, 
and sweating that lead to prerenal azotemia. A few days 
give break to non-emergency CABG patients of 
angiography would be very useful in this group.  

The maintenance of a stable hemodynamic situation 
and blood pressure control during CABG procedure will 
help to keep renal function normal. This logic would 
continue not only during operation but also in the ICU 
ward; therefore, after the surgery, the management of 
hydration and electrolysis of these patients will 
markedly reduce postoperative morbidity and mortality, 
as well as the cost of treatment and hospital stay.   
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