
Comparison of Laboratory Findings and Incidence Rate of 
Renal Failure With and Without Cardiopulmonary Bypass 
Machine After Coronary Artery Bypass Graft

Introduction
Treatment of coronary artery stenosis through coronary 
artery bypass graft (CABG) is a well-known method in 
patients with three-vessel involvement, left main coronary 
artery disease and left ventricular dysfunction in diabetic 
patients (1). More than 1 million patients undergo 
CABG annually in the world and around 77 000 of them 
develop acute renal failure (ARF) during the year after the 
operation and around 14 000 (1.4%) require dialysis for 
the first time (2,3). Acute kidney insufficiency is one the 
most dangerous complications of open heart surgery since 
it increases mortality, morbidity and ICU length of stay 
and the patients may need dialysis (4,5). Epidemiologic 
studies in other countries report different prevalence rates 
for ARF. A study in Lithuania was reported, the prevalence 
of ARF was 4% to 6% and 1.06% of the patients needed 
dialysis (6). In another study, patients were assessed in on-
pump and off-pump groups and the prevalence rates of 
ARF were reported to be 46.7% and 20.0%, respectively 

(7). The results of another study showed that the mortality 
rate was 12% in patients with ARF (8). The ARF is defined 
as ≥0.3 mg/dL increase in serum creatinine from baseline 
in the first 24 hours or 50% increase in 48 hours. Studies 
showed that patients with doubled serum creatinine 
level are 2 to 5 times more likely to die and patients with 
recovered renal function are still at the risk of chronic 
renal failure and premature mortality (9-12).

Various studies report different influential factors 
in ARF progress after CABG including old age, high 
blood pressure, peripheral artery disease, left ventricular 
dysfunction, length of the surgery, aortic cross-clamp 
and type of the surgery (13,14). Moreover, one of the 
important ARF-related complications is electrolyte 
disorders especially increased serum potassium and 
decreased serum sodium levels. Potassium is one of 
the most important electrolytes whose role in inducing 
cardiac arrhythmias especially atrial fibrillation is well-
known (15-17).
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Identification of the prevalence and incidence related 
factors associated with the incidence of ARF after open 
heart surgery can help doctors and health service providers 
promote preventive measures and reduce the financial and 
mental burden on patients and their families. Therefore, 
considering the importance of the issue and shortage of 
the related research studies, this study aimed at comparing 
the lab results and changes in renal function in patients 
before and after on-pump and off-pump CABG.

Materials and Methods
This study is a descriptive-comparative research. Sixty 
patients undergoing CABG in Shahid Madani hospital 
from late 2015 to early 2016 were evaluated. Data collection 
tool was a researcher-made checklist with two parts. The 
first part collected demographic information and the 
second part consisted of test results of the changes in renal 
function gathered by the researcher in patients’ bedside 
and also through observation and review of the patients’ 
files. The sample size was determined to be 60 subjects 
based on the literature and the significance level was 0.05. 
The patients were randomly divided into 2 groups of 30, 
that is the on-pump and off-pump groups and their results 
were compared. The criterion for inclusion in this study 
was being 18 to 85 years of age and the patients with a 
history of renal disorders were excluded. After the surgery 
and transfer of patients to the ICU until their discharge 
from there, 24-hour urine volume and serum urea, 
creatinine, sodium and potassium of all the patients were 
measured and recorded. Lab results of all of the patients 
in the first day of admission and hospitalization in the 
surgery ward were also recorded. A descriptive statistical 
index (mean, standard deviation, variance) was used for 
analyzing the quantitative data and inferential statistics 
for qualitative data (paired t test, independent t test).

Results
Demographic information of the patients was as follows: 
43 males (71.7%), 17 females (28.3%), 17 from Tabriz 
(28.3%), 43 from other cities (71.7%); 50 with middle 
school education (83.37%), 8 with high school degree 
(13.3%), 1 with bachelor’s degree (1.7%) and 1 with 

master’s degree; 30 patients (50%) underwent CABG with 
cardiopulmonary bypass and 30 patients (50%) underwent 
CABG without cardiopulmonary bypass; there were 26 
patients with blood group A (43.3%), 13 with blood group 
O (21.7%), 11 with blood group B (18.3%), and 10 with 
blood group AB (16.7%) .

There was a significant relationship between serum 
levels of urea, creatinine, sodium and potassium before 
and after CABG (P > 0.001) (Table 1). 

There was no statistically significant difference between 
on-pump and off-pump CABG in terms of serum levels 
of urea, creatinine, sodium and potassium (P > 0.05) 
(Table 2).

The comparison of 24 hours urine volumes before and 
after CABG showed a statistically significant difference 
(P<0.05). Moreover, comparison of 24 hours urine volume 
showed a statistically significant difference in terms of the 
serum levels of urea and creatinine (P < 0.05) (Tables 3 
and 4). 

Results of this study showed that there was a statistically 
significant difference between glomerular filtration before 
CABG in terms of pre-operative age, weight and creatinine 
(P < 0.05) and glomerular filtration after CABG in terms 
of post-operative age, weight and creatinine (P < 0.05) 
(Table 5).

Discussion
Lab results including serum urea, creatinine, sodium and 
potassium before and after CABG showed a statistically 
significant difference. The highest levels of serum urea 
and creatinine were observed in the first 48 hours after 
the operation which is inconsistent with findings of 
Provenchere et al (18) because they found the highest 
serum creatinine increase 72 hours after the operation. 
The difference may be attributed to the sample size and 
assessment criteria which was consistent with the findings 
of the study by Akbari et al who recorded the highest 
increase in serum creatinine 24 hours after the operation 
(19). Serum potassium and sodium concentrations were 
at normal levels 48 hours after the operation, which is 
compatible with the finding a study by Ebadi et al (20). 

In our study, no statically significant discrepancy in ARF 

Table 1. Comparison of Lab Results before and After CABG 

Variable P Value Sig. (2-tailed) MD (CI 95%) Mean

Bun before CABG
0.00 0.5 7.00 (-1.27-02.34)

20.28

Bun 1 day after CABG 19.75

Cr before CABG
0.00 0.00 0.31 (0.05-0.21)

1.22

Cr 1 day after CABG 1.08

Na before CABG
0.00 0.5 3.07 (-1.04-o0.54)

141.85

Na 1 day after CABG 142.1

K before CABG
0.1 0.1 0.51 (-0.24-0.024)

4.47

K 1 day after CABG 4.5

Abbreviation: Na, Sodium; K, Potassium; CABG, coronary artery bypass graft; MD, mean differences.



Ghasemian Khojasteh et al

Crescent Journal of Medical and Biological Sciences, Vol. 5, No. 3, July 2018230

Table 2. Comparison of On-pump and Off-pump CABG in Terms of Lab

Pump Mean Sig (2-tailed) MD (CI 95%) P Value

BUN before CABG 

Yes 20.13
0.8 -0.3 (-4.3 to 3.7) 0.8

No 20.43

BUN 1 day after CABG

Yes 19.2
0.6 -1.1 (-5.4 to 3.28) 0.6

No 20.3

Cr before CABG 

Yes 1.25
0.00 0.06 (-0.13 to 0.27) 0.3

No 1.18

Cr 1 day after CABG

Yes 1.1
0.4 0.05 (-0.10 to 0.21) 0.1

No 1.05

Na before CABG

Yes 141.56
0.4 -0.5 ( -2.17 to 1.04) 0.6

No 142.13

Na 1 day after CABG

Yes 142.56
0.1 0.93 (-0.42 to 2.29) 0.0

No 141.63

K before CABG

Yes 4.46
0.7 -0.03 (0.23 to 0.17) 0.8

No 4.50

K 1 day after CABG

Yes 4.67
0.1 0.17 (-0.3 to 0.38) 0.3

No 4.5

Output 

Yes 2513.3
1.08 57.99 (251.6 to 716.9) 0.6

No 2266.6

Abbreviation: Na, Sodium; K, Potassium; CABG, coronary artery bypass graft; BUN, blood urea nitrogen; MD, mean differences.

Table 3. Comparison of 24-hour Urine Volumes in CABG

Variable Sig (2-tailed) Mean MD (95% CI) P Value

Output 1 0.00 -2391.5 -901.5 (-2624.3 to-2158.6) 0.2

Output 2 0.00 449.1 1066.77 (173.58 to724.74) 0.2

Abbreviation: CABG, coronary artery bypass graft; BUN, blood urea nitrogen; MD, mean differences.

Table 4. Comparison of 24-hour Urine Volume in Terms of Renal Function (Urea, Cr)

Variable Sig (2-tailed) Mean MD (95% CI) P Value

BUN 1 day after CABG 0.00 2372.75- 902.3(-2605.8 to -2139.6) 0.2

Cr 1 day after CABG 0.00 -2391.41 901.54(-2624.31 to -2158.52) 0.2

Abbreviation: CABG, coronary artery bypass graft; BUN, blood urea nitrogen; Cr, creatinine; MD, mean differences.

Table 5. Comparison of Glomerular Filtration After and Before CABG in Terms of Pre-operative Age, Weight and Creatinine

Variable Mean Sig (2- tailed) MD (95% CI) P Value

Age 61.73

GFR before CABG 17.19 0.00 -44.54(-69. 4 to -19.68) 0.3

GFR 1 day after CABG 5.98 0.00 -55.75(-62. 13 to -49.36) 0.4

Weight 76.21

Cr before CABG 1.2 0.00 74.99(71.69to 78.29) 0.5

Cr 1 day after CABG 1.08 0.00  -0.27(-0.37 to - 0.17) 0.00

Abbreviation: CABG, coronary artery bypass graft; BUN, blood urea nitrogen; GFR: glomerular filtration renal; Cr, creatinine; MD, mean 
differences.
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incidence rates after on-pump and off-pump CABG was 
reported, which is consistent with the results of a study 

by Ebadi et al (20). According to the study conducted by 
Pramodh et al, ARF increases length of the hospitalization 
in the hospital and the ICU section, which is in accord 
with the results of the present study (7). 

Although creatinine level was higher 24 hours after 
operation in the cardiopulmonary bypass group, no 
significant difference was found between the two groups in 
terms of creatinine levels immediately after ICU admission 
and discharge. Temporary increase in serum creatinine 
level in the cardiopulmonary bypass group goes back to its 
normal level during pre- and post-discharge days and as a 
result, the incidence rate of renal failure remains the same 
in both groups based on pre-discharge creatinine level. 
However, the incidence rate of hemodynamic disorders 
seems to be lower in patients undergoing off-pump 
surgery and as a result, the probability of renal failure 
incidence may also be lower; this, however, was not found 
in the present study and the incidence rates of stable renal 
failure were the same in both groups. The comparison 
of glomerular filtration before and after CABG showed 
no statistically significant difference (P > 0.3) which is 
consistent with the study by Noori Majelan and Ardekani. 
The comparison of glomerular filtration before and 
after CABG in terms of pre- and post-operative age, 
weight and creatinine showed a statistically significant 
difference. However, Noori Majelan and Ardekani found 
no statistically significant difference between glomerular 
filtration and creatinine (4).

Conclusions
This study showed that age and increase in urea and 
creatinine or decrease in GFR after CABG are important 
factors for the patients. Therefore, nurses should be 
adequately skilled in handling older patients with 
increased urea and creatinine and accurately and regularly 
recording the patients’ intake and output during their stay 
in the ICU. They also need to observe the factors that 
may increase serum urea and creatinine such as drugs, 
decreased intake and remaining not per oral (NPO) 
prevent renal failure because it is one of the complications 
associated with CABG and even a slight increase in serum 
creatinine raises the likelihood of mortality. According to 
the results of this study, the type of CABG surgery that 
is on-pump or off-pump has no impact on the incidence 
rate of stable renal failure. However, age is an important 
factor in the increased incidence of renal failure in all of 
these patients. Paying attention to the patients’ glomerular 
filtration renal (GFR) before surgery, more accurate 
hemodynamic monitoring during and after the surgery in 
older patients undergoing CABG may help reduce the rate 
of renal failure.
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