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Introduction: Cardiovascular diseases, especially coronary artery diseases, are among the most common diseases in the world. Different 

methods are used to treat patients with coronary artery disease, and coronary artery bypass surgery (CABG) is considered the most common 

treatment method in advanced coronary artery disease. Cardiopulmonary bypass (CPB) is one of the most common approaches, but it has 

complications, the most important of which is acute kidney failure. Therefore, the aim of this study is to investigate the effect of CPB on 

glomerular filtration rate after open heart surgery. 

Material and Methods: This analytical cross-sectional study was conducted on patients who underwent open heart surgery using CPB. The 

data collection form includes demographic information (i.e., age, gender, weight, height, body surface area), underlying disease (i.e., 

diabetes, hypertension, cerebrovascular accident, hyperlipidemia, left ventricular failure), addiction history and laboratory information (urea, 

creatinine, Hemoglobin and fasting blood sugar) before surgery and up to three days after surgery (Urea and creatinine daily for the patient 

up to three days after surgery). Also, other data included the duration of use of pump, cross clamp, duration of anesthesia, duration of 

surgery, duration of mechanical ventilation, duration of hospitalization in the ward and ICU, the amount of blood products and Lasix 

(furosemide), usage in the operating room and ICU. All data were collected after reviewing the patients' medical records. Also, possible 

complications such as pulmonary complications, acute kidney failure, cardiac arrhythmia, reoperation due to bleeding, deep infection of the 

operation site, need for mechanical ventilation were extracted from the medical records. SPSS version 26 software was used for data analysis.  

Results: In this study, 200 patients were studied, 62.5% of whom were men. The average age was 59.31 ± 10.21 years. The most common 

underlying diseases were hypertension (55.5%), diabetes (39.5%) and hyperlipidemia (13.5%). The average GFR of the patients after the 

operation was increased compared to before the operation. The amount of GFR was higher on the first (P=0.001), second (P=0.01) and third 

(P=0.002) days after surgery in the group receiving less than one hour of CPB compared to the group receiving more than one hour of CPB. 

Twenty-one patients had acute kidney injury, all of which belonged to the group receiving more than one hour of cardiopulmonary pump. 

Postoperative creatinine and urea were higher in patients with CPB for more than one hour than in patients with CPB for less than one hour. 

Patients who had a CPB duration of more than one hour needed to consume more blood products both in the operating room and in the ICU 

compared to patients with CPB of less than one hour. 

Conclusion: The present study revealed that the use of CPB in all patients did not cause a decrease in mean GFR compared to before 

surgery, but longer use of CPB (more than one hour) was associated with higher levels of creatinine and urea after surgery. Overall, the 

findings of this study showed that long-term use of CPB may be linked to more kidney complications and bleeding. 
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INTRODUCTION 

Cardiovascular diseases refer to a group of multiple failures 

in which the heart loses its normal function (1). Among 

these diseases, coronary artery disease is one of the most 

common heart complications and one of the main causes of 

death and disability in the world (2). Obesity, high blood 

pressure, high cholesterol, alcohol consumption and 

smoking are known as the most important causes of 

cardiovascular diseases (3, 4). Different methods have been 

used to treat patients with coronary artery disease, including 

drug treatments, angioplasty, and Coronary Artery Bypass 
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Graft (CABG) surgery (5). 

CABG  is usually performed in two ways, with or without 

the use of a cardiopulmonary pump (6). Cardiopulmonary 

bypass (CPB) is an extracorporeal blood circulation that 

temporarily takes over the function of the heart and lungs 

during surgery, maintaining circulation of blood during 

surgery (7). CPB causes the blood to be exposed to a large 

artificial surface and leads to the production and release of 

many chemical toxic substances and vascular activators, 

where the activation of neutrophils and their presence in the 

pulmonary circulation causes deep endothelial, epithelial 

and interstitial pulmonary  damages. 

This damage may be related to increased endothelial 

permeability, decreased lung capacity, and impaired gas 

exchange (8). Therefore, disturbance in gas exchange 

caused by acute lung tissue damage is one of the common 

and well-known complications of coronary artery bypass 

surgery (9). The use of cardiopulmonary pump is associated 

with other complications, including hemolysis, the need for 

blood products, capillary leak syndrome, and acute kidney 

injury (10-12). 

CPB can play a role in the pathogenesis of renal failure 

through systemic inflammatory response syndrome (SIRS), 

changes in blood flow and changes in the vasomotor tone of 

the kidneys, as well as microembolism (13). 

SIRS occurs mainly through the contact of blood with the 

artificial surface of the bypass pathway, and an increase in 

inflammatory factors such as TNF-α, interleukin 6 and 

interleukin 8 has been seen in the pathophysiology of renal 

failure after CPB (14). The use of a CPB may reduce the 

effective renal perfusion pressure by 30%, which occurs 

through changes in renal vasomotor tone and reduced 

oxygen supply to the renal parenchyma, resulting in 

ischemic damage (15).  The use of renal replacement 

therapy, including dialysis, may be necessary for the 

treatment of renal failure after heart surgery using a CPB, 

and 1 to 2.9% of patients may need it (16). 

The need for dialysis is one of the predictors of mortality, so 

that the 30-day mortality rate of people who need dialysis 

after CPB is reported to be 42% (17). Therefore, 

understanding the mechanism of renal failure and its related 

factors after using a CPB is very important  for preventing 

this consequence and its timely management. 

Considering the high prevalence of cardiovascular diseases 

and subsequent CABG, it seems essential to consider the 

best treatment approaches with the least negative 

consequences for patients. According to some studies, the 

use of CPB has been associated with some degree of renal 

failure, on the other hand, the results of all studies are not 

consistent with each other. Therefore, the aim of this study 

is to cross-sectionally investigate the effect of CPB on 

glomerular filtration rate (GFR) after open heart surgery. 

 

MATERIALS AND METHODS 

This analytical cross-sectional study was conducted on 

patients who underwent open heart surgery using CPB in the 

first half of 2021 at Shafa Medical Education Center in 

Kerman, Iran. Patients who met the inclusion and exclusion 

criteria were included in the study. 

Inclusion criteria included: patients who are candidates for 

open heart surgery, having informed consent. Exclusion 

criteria included: having a previous history of CABG, 

dialysis, history of kidney transplant and patients with 

valvular heart disease. 

 

PROCEDURE 

The data collection form includes demographic information 

(i.e., age, gender, weight, height, body surface area), 

underlying disease (i.e., diabetes, hypertension, 

cerebrovascular accident, hyperlipidemia, left ventricular 

failure), addiction history and laboratory information (urea, 

creatinine, Hemoglobin and fasting blood sugar) before 

surgery and up to three days after surgery (Urea and 

creatinine daily for the patient up to three days after 

surgery). Also, other data included the duration of use of 

pump, cross clamp, duration of anesthesia, duration of 

surgery, duration of mechanical ventilation, duration of 

hospitalization in the ward and ICU, the amount of blood 

products and Lasix (furosemide), usage in the operating 

room and ICU. All data were collected after reviewing the 

patients' medical records. Furthermore, complications such 

as pulmonary complications, acute kidney failure, cardiac 

arrhythmia, re-operation due to bleeding, deep infection of 

the operation site, the need for mechanical ventilation was 

extracted and recorded from the medical records. In this 

study, glomerular filtration rate (GFR) was calculated based 

on the Cockcroft-Gault formula. 

 
 

DATA ANALYSIS 

Descriptive indices including frequency and frequency 

percentage were used for qualitative variables and mean and 

standard deviation for quantitative variables. To compare 

glomerular filtration before and after surgery, T-test and 

equivalent non-parametric tests were used if needed. SPSS 

version 26 software was used for data analysis and P-value 

<0.05 was considered to be statistically significant. 

 

ETHICAL CONSIDERATIONS  

The information of all patients was kept confidential with 

the project manager. This study was approved by the Ethics 

Committee of the University of Medical Sciences. The study 

was conducted after receiving written informed consent and 

code of ethics, IR.KMU.AH.REC.1401.005. The study was 



Journal of Pharmaceutical Negative Results ¦ Volume 13 ¦ Special Issue 3 ¦ 2022 

 

229 

Shirin Salagegheh, et al.: Effect of Cardiopulmonary Bypass on Glomerular Filtration Rate after Open Heart Surgery 

 

 

 

conducted according to the World Medical Association 

Declaration of Helsinki. 

 

RESULTS 

A total of 200 patients were included in the study. The 

subjects consisted of 125 male patients (62.5%) and 75 

female patients (37.5%). The average age of the studied 

patients was equal to 59.31±10.21 years, ranging from 40 to 

78 years. The most common underlying disease was high 

blood pressure (55.5%), followed by diabetes (39.5%), 

hyperlipidemia (13%) and a history of CVA (3.5%). The 

results showed that 31.5% of patients had a history of 

smoking and 44.5% had a history of opium use. Out of 200 

patients examined, 100 patients underwent CPB in CABG 

surgery for less than one hour and 100 patients for more 

than one hour. 

Comparing the qualitative variables of these two groups 

showed that there was no significant difference between the 

two groups in terms of gender, opium consumption, 

hyperlipidemia, hypertension, and CVA. However, the 

difference between the two groups was significant in terms 

of diabetes (P=0.014), smoking (P=0.001) and ASA use 

(P=0.025) (Table 1). 

 

Table 1: Comparison of qualitative variables of patients 

according to the duration of CPB 

P-

valu

e 

Cardiopulmo

nary pump 

above 1 hour 

Cardiopulmo

nary pump 

under 1 hour 

Variable  

Frequency  Frequency  

0.05

8 

31 44 Female  sex 
69 56 Male 

0.01

4 

31 48 Diabetic  Underlyin

g disease 

0.67

4 

14 12 Hyperlipide

mia  

0.88

7 

55 56 Hypertensio

n  

0.7 3 4 CVA 

0.2 49 40 Yes 

 

Opium 

consumpt

ion 51 60 No  

0.00

1 

43 20 Yes 

 

smoking 

57 80 No  

0.02

5 

85 72 Yes 

 

ASA 

intake 

15 28 No 

 

 

The comparison of the quantitative variables of the patients 

according to the duration of the CPB showed that, 

The variable of age in the use of cardiopulmonary pump 

under one hour is equal to (52.24±9.87), weight is equal to 

(67.64±9.85) kg, height is equal to (166.88±9.12) cm and 

body cross-sectional area is (1.72±0.16) 

 The variable of age in using cardiopulmonary pump for 

more than one hour is equal to (59.39±10.6), weight is equal 

to (69.28±13.72) kg, height is equal to (168.36±9.05) cm 

and body cross-sectional area is (1.75±0.19).  

Statistically, there was no significant in terms of the 

duration of CPB (p<0.05). Table 2 shows the comparison of 

two groups of patients based on hospitalization and 

operating room data. The duration of mechanical 

ventilation, the length of stay in the ward and the length of 

stay in the ICU were not significantly different in the two 

groups (P>0.05). While the duration of anesthesia, duration 

of surgery and Clamp-time in patients who used 

cardiopulmonary pump for more than one hour were 

significantly higher than the other group (P=0.001) . 

The average duration of using the pump in patients that was 

less than one hour and more than one hour was statistically 

significant (P=0.001). 

 

Table 2: Comparison of data related to hospitalization and 

operating room of patients according to the duration of CPB 

P-

value 

Cardiopulmonary 

pump above 1 

hour 

Cardiopulmonary 

pump under 1 hour 
Variable  

SD Mean SD Mean  
0.001 1.7 6.48 0.46 4.27 duration of 

anesthesia 

0.001 1.65 6.04 0.44 3.87 Duration of 

surgery 

0.427 11.13 16.25 7.2 15.2 Duration of 

mechanical 

ventilation 

0.859 1.67 3.51 1.82 3.56 Duration of 

stay in the 

department 
0.42 2.87 4.33 2.15 4.04 Length of 

stay in ICU 

0.001 18.62 85.3 9.49 50.48 Pump-time 
0.001 15.9 43.09 6.32 25.6 Clamp-time 

 

Examining the laboratory markers of the patients according 

to the duration of the cardiopulmonary pump showed that 

the creatinine of the patients who were under the CPB for 

more than one hour was significantly higher on the first, 

second and third day after the operation than the patients 

who were under the CPB for less than one hour (P=0.001), 

while no significant difference was found between the 

creatinine levels of the two groups before the operation. The 

level of urea on the second and third day after the operation 

was significantly higher in the pump group for more than 

one hour than in the pump group for less than one hour 

(P=0.001). While the level of urea before the operation did 

not differ between the two groups. 

 In the pump group, the level of hemoglobin above one hour 

was also higher on the first (P=0.036), second (P=0.001), 

and third (P=0.01) days after the operation than the other 

group, and it was not different from before the operation. 
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The level of fasting blood sugar before surgery was 

significantly higher in the pump group under one hour 

(P=0.001), and this level was also significantly higher on the 

second day after surgery than the other group (P=0.002), but 

no significant difference was found between two groups on 

the first and third days after surgery. 

 

Table 3: Comparison of laboratory markers of patients according to the duration of CPB 

P-

value 

Cardiopulmonary pump above 

1 hour 

Cardiopulmonary pump under 

1 hour 

Variable  

SD Mean  SD Mean  

0.783 0.33 1.04 0.38 1.06 Before the operation Creatinine 

0.001 0.28 1.02 0.28 0.79 The first day after the 

operation 

0.001 0.35 0.95 0.28 0.79 The second day after the 

operation 

0.001 0.23 0.87 0.23 0.74 The third day after the 

operation 

0.924 11.94 37.06 14.55 36.88 Before the operation urea 

0.248 13.32 38.18 16.07 35.76 The first day after the 

operation 

0.001 16.98 41.16 15.29 33.24 The second day after the 

operation 

0.001 20.26 39.88 12.32 31.28 The third day after the 

operation 

0.233 3.44 12.54 1.78 13.01 Before the operation hemoglobin 

0.036 1.48 10.09 1.22 9.68 The first day after the 

operation 

0.001 1.56 10.16 1.18 9.32 The second day after the 

operation 

0.01 1.28 1.89 1.07 9.58 The third day after the 

operation 

0.001 56.25 134.87 97.17 180.68 Before the operation fasting blood 

sugar 0.891 65.88 190.6 62.21 191.84 The first day after the 

operation 

0.002 37.87 134.2 44.14 152.4 The second day after the 

operation 

0.49 47.16 134.82 51.96 139.72 The third day after the 

operation 

 

Comparison of the glomerular filtration rate of patients was 

determined according to the duration of CPB. Average 

glomerular filtration before operation (22.4±72), first day 

after operation (92.44±34.46), second day after operation 

(97.16±34.75), third day (28.44±102), after operation 

(74.42±22.85), the first postoperative day (76.82±25.68), the 

second postoperative day (±84.97±31.74) and the third 

postoperative day (89.49±2.89). The results demonstrated 

that the amount of glomerular filtration depends on the 

duration of the CPB. No significant difference was found in 

GFR between the two groups (P=0.45). While on the first 

(P=0.001), second (P=0.01) and third (P=0.002) days after 

the operation, the GFR level in the group that received less 

than one hour of CPB was higher than the group receiving 

over an hour of CPB. 

 The mean and standard deviation of GFR before surgery in 

all studied patients was equal to 73.21 ± 22.6, which was 

84.63 ± 31.3 on the first day after surgery, 91.06 ± 33.75 on 

the second day, and 95.84 ± 29.06 on the third day, which 

this rate was significant compared to pre-operation in all 

three days (P=0.001). 

The mean and standard deviation of creatinine before 

surgery in all studied patients was found to be 1.05 ± 0.35, 

which was 0.91 ± 0.31 on the first postoperative day, 0.88 ± 

0.33 on the second postoperative day, and 0.88 ± 0.33 on the 

third day. In addition, it was determined to be 0.81 ± 0.24 

after the operation, which was statistically significant 

compared to the time before the operation in all three days 

(P=0.001). 

Table 4 shows the blood products and drugs received in the 

operating room and ICU in patients according to the 

duration of CPB use. The use of Pack cell, FFP and platelets 

in the operating room was significantly higher in patients 

who had a CPB of more than one hour, while the use of 

Lasix in the operating room was more in the group that had 

a CPB of less than one hour. Inotrope consumption in the 
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operating room did not differ between the two groups. 

 In the ICU, Pack cell, FFP, and platelet consumption was 

significantly higher in the group with a pump for more than 

one hour, while inotrope consumption in the ICU was 

significantly higher in patients with a pump for less than one 

hour, and no significant difference was found in the 

prescription of Lasix in the ICU between two groups. 

 

Table 4: Comparison of blood products and drugs received according to the duration of CPB 

P-value Cardiopulmonary pump above 1 hour Cardiopulmonary pump under 1 hour Variable  

Frequency Frequency  

0.012 73 56 Pack cell surgery room 

0.001 61 36 FFP 

0.001 35 4 PLT 

0.001 3 20 Laxis 

0.171 19 12 Inotrope 

0.014 69 52 Pack cell ICU 

0.003 17 4 FFP 

0.009 21 8 PLT 

0.079 72 60 Laxis 

0.023 36 52 Inotrope 

 

Table 5 shows the comparison of GFR in all patients on 

different days according to receiving blood products and 

drugs in the operating room. As shown, the patients who 

received Pack cell in the operating room had significantly 

lower GFR on the first day after the operation than the 

patients who did not receive Pack cell in the operating room. 

There was no significant difference in GFR from the first to 

the third days after the operation of the patients according to 

the consumption of FFP, platelets and Lasix in the operating 

room (P>0.05). 

 

Table 5: Comparison of GFR according to blood products and drugs received in the operating room 

 No Pack cell consumption Pack cell consumption Pack cell 

SD Mean SD Mean  

0.438 19.7 74.88 24.07 72.28 Preoperative GFR 

0.046 29.27 90.57 32.01 81.36 GFR on the first postoperative day 

0.487 28.99 93.3 36.15 89.83 GFR on the second day after surgery 

0.072 25.36 100.8 30.7 93.05 GFR on the third day after surgery 

p.v Not consuming FFP FFP consumption FFP 

SD Mean SD Mean 

0.63 21.22 73.96 24.06 72.41 Preoperative GFR 

0.1 33.21 88.14 28.85 80.9 GFR on the first postoperative day 

0.22 37.86 93.87 28.65 88.08 GFR on the second day after surgery 

0.26 30.39 98.11 27.58 93.5 GFR on the third day after surgery 

p.v No platelet consumption Platelet consumption Platelet 

SD Mean SD Mean 

0.028 23.05 71.48 19.33 80.34 Preoperative GFR 

0.5 33.83 85.36 17.39 81.6 GFR on the first postoperative day 

0.94 36.1 91.14 21.87 90.74 GFR on the second day after surgery 

0.22 30.57 97.08 21.54 90.82 GFR on the third day after surgery 

P-VALUE No taking Lasix Taking Lasix Lasix 

SD Mean  SD Mean 

085 23.34 73.1 16.16 74 Preoperative GFR 

0.66 32.55 84.27 19.45 87.34 GFR on the first postoperative day 

0.7 35.13 90.73 20.57 93.6 GFR on the second day after surgery 

0.81 30.46 95.66 15.03 97.17 GFR on the third day after surgery 

 

Table 6 shows the comparison of GFR in all patients on 

different days according to receiving blood products and 

drugs in ICU. Patients who received Pack cell in ICU had 

significantly lower GFR on the third postoperative day than 

patients who did not receive Pack cell in ICU. No 

statistically significant difference was found in GFR from 
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the first to the third days after the operation of the patients 

according to the consumption of FFP and platelets in the 

ICU. Patients who required Lasix in the ICU had 

significantly lower GFR on the first to third postoperative 

days than patients who did not receive Lasix in the ICU 

(Table 6). 

 

Table 6: Comparison of GFR according to blood products and drugs received in ICU 

P-value No Pack cell consumption Pack cell consumption Pack cell 

SD Mean SD Mean 

0.42 22.73 74.78 22.55 72.18 Preoperative GFR 

0.05 34.13 90 28.93 81.12 GFR on the first postoperative day 

0.24 34.08 94.48 33.49 88.84 GFR on the second day after surgery 

0.02 28.18 101.43 29.16 92.1 GFR on the third day after surgery 

P-value No FFP consumption  FFP consumption FFP 

SD Mean SD Mean 

0.27 21.76 73.81 28.94 68.09 Preoperative GFR 

0.68 31.21 84.94 32.78 82 GFR on the first postoperative day 

0.63 32.88 90.67 41.24 94.38 GFR on the second day after surgery 

0.46 28.63 96.36 32.93 91.47 GFR on the third day after surgery 

P-value No platelet consumption platelet consumption  platelet 

SD Mean SD Mean  

0.04 23.39 71.9 15.4 80.89 Preoperative GFR 

0.87 32.15 84.48 23.38 85.48 GFR on the first postoperative day 

0.37 33.85 96.18 33.26 96.27 GFR on the second day after surgery 

0.51 29.65 95.28 25.64 99.07 GFR on the third day after surgery 

P-value No taking Lasix taking Lasix Lasix 

SD Mean SD Mean 

0.115 23.52 76.72 21.99 71.4 Preoperative GFR 

0.001 39.2 96.27 24.42 78.63 GFR on the first postoperative day 

0.006 33.37 100.16 33.11 86.38 GFR on the second day after surgery 

0.001 27.77 107.48 27.92 89.7 GFR on the third day after surgery 

 

Postoperative complications in patients receiving CPB for 

less than one hour were not significantly different from 

patients receiving CPB for more than one hour (P=0.056; 

Table 7). 

 

Table 7: Comparison of postoperative complications of 

patients according to the duration of CPB 

Cardiopulmonary 

pump above 1 hour 

Cardiopulmonary 

pump under 1 hour 

Variable  

Frequency Frequency  

3 (7.3%) 4 (16.7%) AF 

18 (43.9%) 8 (33.3%) Sepsis 

11 (26.8%) 12 (50%) Agitation 

3 (7.3%) 0 (0%) AF + 

Sepsis + 

Agitation 

6 (14.6%) 0 (%) AF + sepsis 

 

DISCUSSION 

CABG surgery is the most common treatment method in 

advanced stages of coronary artery disease. The use of 

cardiopulmonary pump during this surgery has been used 

for a long time, but despite its usefulness in establishing 

blood circulation during surgery, it has also been associated 

with several complications (18). Considering that acute 

kidney injury is one of the most important side effects of 

this surgical procedure, this study evaluated the effect of 

CPB on glomerular filtration rate as well as laboratory 

markers, use of blood products and other related side 

effects.  

In the present study, 200 patients were examined, most of 

them were men (62.5%). This finding is in line with other 

previous studies that have reported the incidence of 

cardiovascular diseases and subsequent CABG surgery in 

men. For example, Lawton has stated in a report that almost 

70% of CABG surgeries were performed in men (19). One 

of the important reasons for these observations is the 

protective role of sex hormones, because estrogen plays a 

role in inhibition of the sclerotic plaque formation, blood 

pressure regulation, as well as anti-inflammatory and 

antioxidant effects (20). 

This study also showed that the average age of the patients 

was 59.31 years, ranging from 40 to 78 years. 

Epidemiological studies also demonstrated that the average 

age of coronary artery disease and heart attack in the Middle 

East is approximately 51 years, which is about 12 years 

lower than the average age in European countries (21). 

Coronary artery diseases in men usually occur between the 
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ages of 50 and 60 and appear with an average of ten years 

difference in women (22). 

The findings of the present study also showed that blood 

pressure (55.5%), diabetes (39.5%) and hyperlipidemia 

(13%) were the most common underlying diseases of the 

studied subjects. High blood pressure is one of the main risk 

factors for the occurrence of coronary artery diseases, so 

cross-sectional studies on more than one million people 

have shown that the risk of death from coronary artery 

disease increases significantly with increased blood pressure 

(23). 

Diabetes and dyslipidemia are also among the most 

important risk factors for heart diseases, for example, de 

Jong et al. showed that a history of diabetes is associated 

with a 2.33-fold increase in the incidence of heart attack in 

women and 1.81-fold in men (24). Other reports have also 

stated that having diabetes increases the chance of coronary 

artery disease by 2 to 4 times (25). Hedayat Nia et al also 

showed that dyslipidemia was associated with a 2.71-fold 

increase in myocardial infarction (26). 

In this study, we compared the duration of CPB use with 

outcomes and laboratory markers. For this purpose, 100 

patients who were used CPB for more than one hour and 

100 patients who were used CPB for less than one hour 

were compared. The average use of the pump in the first and 

second groups was 85.3±18.62 and 50.48±9.49 minutes, 

respectively. 

The current study howed that, on average, the GFR of all 

patients after surgery (first, second and third days) not only 

did not decrease compared to before surgery, but also had an 

upward trend in these three days. Loef et al also showed in 

their study that patients who underwent heart surgery with 

CPB had an increase in GFR one week after surgery 

compared to before surgery (27). Therefore, according to the 

results of the present study, the use of CPB did not cause a 

decrease in GFR on average. In terms of the duration of 

using the pump, the findings of this study showed that 21 

patients (10.5%) had some degree of acute kidney injury 

after surgery according to the AKIN criteria, and 100% of 

these cases belonged to the group that received a CPB for 

more than one hour.  

Khademi et al also reported that the incidence of acute renal 

failure after CPB was equal to 18% until 48 hours after the 

operation (28). Arif et al also reported the incidence of acute 

renal failure after CPB to be 7.69% (29). 

The findings of the present study also showed that creatinine 

levels were lower on all three days after surgery in the group 

receiving less than one hour of CPB compared to the group 

receiving more than one hour of CPB. Similar observations 

regarding urea were observed for the second and third days 

after surgery. These findings indicate that longer use of CPB 

may be associated with increased markers of renal function, 

on the one hand, since all cases of acute kidney injury 

occurred in the group receiving more than one hour of CPB. 

Longer use of CPB may be associated with decreased renal 

function. Similar to the findings of this study, Arif et al also 

showed in a research that patients receiving a longer 

duration (more than 90 minutes) of CPB had higher levels of 

postoperative creatinine than patients receiving a shorter 

duration (less than 90 minutes) of CPB (29). 

Axtell et al also reported that longer duration of 

cardiopulmonary pump use has a significant relationship 

with the incidence of acute renal failure (30). In this regard, 

Perez and colleagues have also found that the duration of 

cardiopulmonary pump use is associated with the risk of 

acute renal failure (31). 

The results of the present study also showed that patients 

receiving CPB for more than one hour needed to consume 

more blood products both in the operating room and in the 

ICU compared to patients with CPB for less than one hour. 

Therefore, the findings of the present study showed that the 

long-term use of the CPB may be associated with an 

increase in the need for blood products. Consistent with the 

findings of this study, Abbaszadeh et al showed that patients 

undergoing CPB received more blood, albumin and fresh 

plasma and platelets (32). Nuttall et al also showed that the 

use of CPB was linked to increased bleeding and increased 

need for blood products (33). Sandoughdaran et al. 

suggested the use of CPB as one of the predictive factors of 

the need for blood transfusion (34). The researchers 

considered the increased bleeding and the need for blood 

products in the use of the CPB to be caused by the proximity 

of blood to synthetic substances and non-endothelial 

surfaces, causing hemostatic disorders in the thrombolytic 

and fibrinolytic system (32). 

 

CONCLUSION 

The present study revealed that the use of CPB in all 

patients did not cause a decrease in mean GFR compared to 

before surgery, but longer use of CPB (more than one hour) 

was associated with higher levels of creatinine and urea 

after surgery. Overall, the findings of this study showed that 

long-term use of CPB may be linked to more kidney 

complications and bleeding. 
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