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ABSTRACT

Background: Inflammation plays a significant role in the 
pathogenesis of many diseases as well as postoperative acute 
renal failure (ARF). Preoperative neutrophil to lymphocyte 
ratio (NLR) values have a prognostic value for postoperative 
ARF after cardiovascular surgeries.

Methods: Patients who underwent elective coronary 
artery bypass graft (CABG) with cardiopulmonary bypass in 
our clinic between December 15, 2015 and December 15, 
2019, retrospectively were included in this study. Patients 
who did not develop ARF after the operation were catego-
rized as Group 1, and patients who did were included in 
Group 2. NLR was calculated from the hemograms during 
three periods (Preoperative (Pre), Postcardiotomy (Pc),  
Postoperative Day 1 (Po1). DeltaNLR1 (PcNLR- PreNLR) 
and DeltaNLR2 (Po1NLR-PreNLR) values were obtained 
from these calculated values.

Results: The mean ages of patients in Group 1 (N = 274) 
and Group 2 (N = 61) were 60 ± 9.1 years and 67.7 ± 9.8 years, 
respectively (P < .001). In the multivariate analysis, being 
over 65 years of age (Odds ratio [OR]: 1.074, 95% confidence 
interval [CI]: 1.012-1.194, P = .030), postoperative inotropic 
need (OR: 0.678, CI 95%: 0.395-0.819, P = .021), increased 
blood product use (OR: 0.916, CI 95%: 0.779-0.986,  
P = .034), preoperative creatinine increase (OR: 1.974, CI 
95%: 1.389-4.224, P = .007), PcNLR (OR : 1.988, CI 95%: 
1.765-3.774, P <.001), Po1NLR (OR: 1.090, CI 95%: 1.007-
2.116, P = .028), DeltaNLR1 (OR: 3.090, CI 95%: 1.698-
6.430, P < .001) and DeltaNLR2 (OR: 1.676, CI 95%: 1.322-
2.764, P = .003) were identified as independent predictors for 
predicting postoperative ARF.

Conclusion: In this study, we have shown that peropera-
tive NLR changes can be used as an effective parameter to 
predict ARF developing following CABG operations.

INTRODUCTION

Coronary artery bypass graft (CABG) surgery is a com-
monly used treatment method for coronary artery disease 
(CAD). While facilitating the procedure, the use of the car-
diopulmonary bypass (CPB) system in this surgery also carries 
several risks [Engin 2020]. With this system, inflammatory 
pathways are activated due to the contact of blood with outer 
surfaces, thus morbid conditions can develop. One of the 
most important of these morbid conditions is renal failure. 
The rate of acute renal failure (ARF) is around 5-30% follow-
ing open heart surgery, and renal replacement therapy may 
be required in 1-2% of these patients [Takaki 2015]. Many 
factors, such as cardiopulmonary bypass times, advanced age, 
preoperative renal failure and blood transfusion, play a role in 
the occurrence of this condition [Freeland 2015; Parlar 2018; 
Tumer 2019].

Inflammation plays a significant role in the pathogenesis of 
many diseases as well as postoperative ARF. Neutrophil lym-
phocyte ratio (NLR) is an important parameter that can be 
obtained easily and cheaply from inflammatory parameters. 
Its prognostic significance for renal failure has been demon-
strated in patients with severe sepsis [Yilmaz 2015]. In recent 
studies, it has been revealed that preoperative NLR values 
have a prognostic value for postoperative ARF after cardio-
vascular surgeries [Parlar 2018; Kim 2015]. However, in some 
studies from various fields of medicine, including the cardio-
vascular field, it has been found that changes in NLR values 
(DeltaNLR) before and after the procedure carry a prognos-
tic value [Li 2017; Seong 2019].

In this study, we aimed to investigate the importance of 
preoperative NLR changes in predicting ARF after CABG 
operations accompanied by CPB.

MATERIALS AND METHODS

Patients who underwent elective CABG with CPB in our 
clinic between December 15, 2015 and December 15, 2019, 
were included in this study, which started after the approval 
of the local ethics committee. The study was conducted, 
according to the principles of the Declaration of Helsinki.  
Written informed consent forms were obtained from all 
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patients before their surgeries. Emergency operations, 
combined surgeries, those with renal failure in the pre-
operative period (creatinine> 1.5mg / dl), those who have 
had a percutaneous coronary intervention in the past 
month, those with systemic inflammatory disease, thyroid 
dysfunction, those who were re-operated due to bleed-
ing or preoperative myocardial infarction, and patients 
who received steroid treatments were excluded from the 
study. Consequently, 335 patients were included. The data 
of the patients were accessed from the hospital registra-
tion system and intensive care unit daily observation cards. 
Demographic and preoperative features (age, sex, smok-
ing, hypertension, diabetes mellitus, routine blood param-
eters, etc.), operative (cardiopulmonary bypass times, graft 
counts, total blood product use), and postoperative data 
(routine blood parameters, total blood product use, hos-
pital and intensive care hospitalization times, etc.) were 
recorded. Patients who did not develop ARF after the 
operation were categorized as Group 1, and patients who 
did were included in Group 2.

Definition of postoperative renal failure: All patients 
included in the study had preoperative creatinine values 
below 1.5mg/dl. The development of intra-hospital ARF in 
patients was defined as the primary endpoint of the study. 
Renal failure after the operation was determined according to 
Kidney Disease Improving Global Outcomes (KDIGO) cri-
teria, which is staged as shown below [Parlar 2018].

Stage 1: Serum creatinine increase of ≥ 0.3 mg / dl or 1.5 
to 1.9 times the value of baseline.

Stage 2: Serum creatinine increased to 2.0 to 2.9 times the 
value of baseline.

Stage 3: Serum creatinine increased to 3.0 or more times of 
baseline or ≥ 4.0 mg / dl or commencement of renal replace-
ment therapy.

Patients who developed any of the above-mentioned intra-
hospital stages were considered as having ARF.

Calculation of neutrophil lymphocyte ratio and changes: 
In our hospital, all patients undergoing cardiac surgery are 
evaluated with hemograms preoperatively, postoperatively at 
arrival in the intensive care unit, and for three consecutive days 
after that. NLR was calculated from the hemograms during 
three periods (Preoperative (Pre), Postcardiotomy (Pc),  
Postoperative Day 1 (Po1). DeltaNLR1 (PcNLR- PreNLR) 
and DeltaNLR2 (Po1NLR-PreNLR) values were obtained 
from these calculated values.

Statistical analysis: Statistical analysis of the data was 
performed with SPSS 21.0 (IBM Statistical Package for 
the Social Sciences Statistic Inc. version 21.0, Chicago, 
IL, USA). Ordinal and continuous data were expressed in 
mean and standard deviation. Normality of distribution 
was assessed with Kolmogorov-Smirnov and Shapiro-Wilk 
tests. To evaluate the normally and non-normally distrib-
uted data, Student’s t-test and Mann Whitney U tests were 
used, respectively. Nominal variables were analyzed for 
frequency and percentage, after which they were compared 
using the Chi-Square test. ARF predictors were evalu-
ated with multivariate binary logistic regression analysis. 
The predictive values of preoperative NLR, DeltaNLR1, 
and DeltaNLR2 in ARF were determined with Receiver 
Operating Characteristic (ROC) curve analysis and cal-
culation of Area Under Curve (AUC). A P value <.05 was  
considered significant.

Table 1. Demographic datas and peroperative features of the patients

Variables Group 1 (N = 274) Group 2 (N =61) P

Age (years) 60 ± 9.1 67.7 ± 9.8 <.001†

Female gender, n (%) 60 (21.8%) 20 (32.7%) .128*

Hypertension, n (%) 155 (56.5%) 45 (73.7%) .012*

COPD, n (%) 54 (19.7%) 13 (21.3%) .684*

Diabetes mellitus, n (%) 52 (18.9%) 22 (36%) .019*

Previous PCI, n (%) 70 (25.5%) 21 (34.4%) .239*

Angiography to operation time, days 3 (1- 70) 3 (1-90) .257‡

Current smoker, n (%) 58 (21.1%) 15 (24.5%) .696*

BMI (kg/m2) 27.4 (23- 39.5) 28.6 (22.9- 40) .357‡

Hiperlipidemia, n (%) 81 (29.5%) 21 (34.4%) .554*

Ejection fraction (%) 51.5 ± 7.8 50 ± 8.7 .242†

ASA use, n (%) 119 (43.4%) 23 (37.7%) .421*

ACEI/ ARB use, n(%) 103 (37.5%) 25 (40.9%) .749*

*Chi-square test,  †Student’s t test (Data is axpressed as mean±sd), ‡Mann Whitney U test (Data is expressed as median (interquartile range). BMI, body mass 
index; COPD, chronic obstructive pulmonary disease; PCI, percutaneus coronary intervention; ASA, acetylsalicylic acid; ACEI, angiotensin-converting enzyme 
inhibitor; ARB, angiotensin receptor blocker
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RESULTS

A total of 335 patients were included in the study. Postop-
erative ARF developed in 61 (18.2%) patients. According to 
the KDIGO classification of patients with ARF (Group 2), 29 
(47.5%) were in Stage-1, 25 (40.9%) were in Stage-2, and 7 
(11.4%) were in Stage-3. The mean ages of patients in Group 
1 (N = 274) and Group 2 (N = 61) were 60 ± 9.1 years and 67.7 
± 9.8 years, respectively (P < .001). The groups were similar in 
terms of gender, body mass index, hyperlipidemia, hyperten-
sion (HT), chronic obstructive pulmonary disease (COPD), 
and current medical treatments (Acetylsalicylic acid, angio-
tensin receptor blocker therapy). The rates of diabetes melli-
tus (DM) and hypertension (HT) were significantly higher in 
Group 2 (P = .019 and P = .012, respectively) (Table 1).

The peroperative laboratory parameters of the patients 
are presented in Table 2. There were no significant differ-
ences between the groups, in terms of preoperative hemogram 
parameters and biochemical parameters such as total protein, 
albumin, and urea. Preoperative C reactive protein (CRP), cre-
atinine and NLR values were significantly higher in Group 2 

(P = .020, P < .001, and P = .042, respectively). In the postcar-
diotomy period, neutrophil and NLR values were significantly 
higher in Group 2 and lymphocyte values were significantly 
lower (P = .002, P = .011, and P < .001, respectively). On the 
first postoperative day, neutrophil, CRP, and NLR values were 
significantly higher in Group 2 and lymphocyte values were 
significantly lower (P = .016, P = .003, P = .001, and P = .002, 
respectively). Calculated DeltaNLR1 and DeltaNLR2 values 
were also significantly higher in Group 2 (P < .001).

Other peroperative variables of the patients are presented 
in Table 3. Total perfusion time, total amount of blood prod-
uct use, inotropic requirement rate, intensive care, and total 
hospital stay were significantly higher in Group 2 (P = .014,  
P = .002, P = .001, P < .001, and P < .001, respectively).

In ROC analysis, cut-off values were 9.1 (80% sensitiv-
ity, 66.7% specificity) for Delta NLR1, 5.6 (71% sensitivity, 
63.5% specificity) for Delta NLR2, 9.7 (78.5% sensitivity, 
65.5% specificity) for PcNLR and 7.9 (74.2% sensitivity, 
62.4% specificity) for Po1NLR (Figures 1 and 2).

Logistic regression analysis was performed to predict ARF 
after the operation (Table 4). In the multivariate analysis, 

Table 2. Preoperative laboratory variables of the patients

Variables Group 1 (N = 274) Group 2 (N =61) P‡

Pre-white blood cell (103/µL) 7.9 (4.2- 15.1) 8.2 (4.9- 15.9) .227

Pre-hematocrit (%) 41.9 (33.4- 51.8) 42 (34.1- 49.5) .412

Pre-platelet (103/µL) 240 (135- 488.3) 250 (139- 460) .456

Pre-neutrophil (103/µL) 4.5 (1.6- 10.9) 4.9 (2.6- 11.7) .114

Pre-lymphocyte (103/µL) 2.1 (0.6- 4.2) 1.9 (0.7- 3.6) .084

Pre-creatinine, mg/dL 1 (0.5- 1.49) 1.2 (0.6- 1.49) <.001

Pre-urea, mg/dL 12 (10- 26) 12 (11- 28) .394

Pre-CRP (mg/dL) 7.9 (0.2- 64.4) 11.2 (0.9- 69) .020

Pre NLR 2.3 (0.7- 6.9) 2.9 (1.1- 11) .012

Pc-white blood cell (103/µL) 12.4 (4.9- 28) 10.7 (5.3- 29.7) .156

Pc-hematocrit (%) 24 (20.9- 33) 23 (21- 32.4) .224

Pc-neutrophil (103/µL) 9.8 (3.9- 18.8) 10.3 (5.4- 22.4) .002

Pc-lymphocyte(103/µL) 1 (0.2- 3.9) 0.9 (0.3- 2.8) .011

Pc- NLR 10.6 (3.7- 24.2) 11.9 (4.8- 36.7) <.001

Po1-white blood cell (103/µL) 12.8 (4.9- 23.4) 13.1 (7.7- 25.4) .118

Po1-hematocrit 28.3 (25- 34.9) 29 (24.3-38) .354

Po1-neutrophil (103/µL) 9.1 (3.8- 14.9) 9.7 (5.7- 17.63) .016

Po1-lymphocyte(103/µL) 1.1 (0.3- 3.1) 1.2 (0.3- 2.7) .002

Po1-NLR 7.1 (2.8- 19.1) 8.4 (3.9- 18.1) .001

Po1-CRP (mg/dL) 91 (7.7 - 256) 99.8 (59.9- 312) .003

Delta NLR1 6.9 (0.2- 26.1) 10.8 (3.8- 36.3) <.001

Delta NLR2 4.4 (0.1- 22.1) 6.6 (2- 23.7) <.001

‡Mann-Whitney U test (data expressed as median with interquartile range), CRP, C-reactive protein; NLR, neutrophil to lymphocyte ratio; Pre, preoperative; 
Pc, postcardiotomy; Po1, postoperative day 1



Can Preoperative Neutrophil To Lymphocyte Ratio Change (Deltanlr) Be Used as a Parameter in Predicting Acute Renal Failure Following Coronary Bypass 
Operations With Cardiopulmonary Bypass?—Usta and Abanoz

E197© 2021 Forum Multimedia Publishing, LLC

being over 65 years of age (Odds ratio [OR]: 1.074, 95% con-
fidence interval [CI]: 1.012-1.194, P = .030), postoperative 
inotropic need (OR: 0.678, CI 95%: 0.395-0.819, P = .021), 
increased blood product use (OR: 0.916, CI 95%: 0.779-0.986,  
P = .034), preoperative creatinine increase (OR: 1.974, CI 
95%: 1.389-4.224, P = .007), PcNLR (OR : 1.988, CI 95%: 
1.765-3.774, P < .001), Po1NLR (OR: 1.090, CI 95%: 1.007-
2.116, P = .028), Delta NLR1 (OR: 3.090, CI 95%: 1.698-
6.430, P < .001) and DeltaNLR2 (OR: 1.676, CI 95%: 1.322-
2.764, P = .003) were identified as independent predictors for 
predicting postoperative ARF.

DISCUSSION

Our research revealed that the values of NLR, which is 
considered a valuable parameter in the progression and prog-
nosis of cardiovascular diseases, obtained during the postcar-
diotomy period and on the first postoperative day following 
CABG with CPB, are independent predictors of in-hospital 
ARF. Also, to the best of our knowledge, we have shown for 
the first time in the literature that NLR difference before and 
after CABG operations is predictive for ARF. In the multi-
variate analysis performed in our study, we determined the 
DeltaNLR1 value was predictive compared to other param-
eters (OR: 3.090, CI 95%: 1.698-6.430, P < .001).

Coronary artery bypass surgery is currently performed 
with very low mortality and morbidity rates. ARF, which 
occurs after these operations, is an undesirable condition that 
may affect the surgical results and prolong the treatment pro-
cess. Ischemia reperfusion injury and inflammation are criti-
cal factors in the development of ARF. As a result of an acute 
ischemic event in the renal endothelium, adhesion molecules 
are activated and inflammatory blood cells adhere to the endo-
thelium, leading to possible renal damage [Bonventre 2011; 
Sharfuddin 2011]. NLR is one of the most commonly used 
inflammatory parameters because it is easily available and 
inexpensive. After coronary bypass operations, the inflamma-
tory response mainly develops with cellular immune system 
activation, which is based on lymphocytes. As a result of this 
activation, neutrophil counts increase and lymphocyte counts 

decrease [Laffey 2002; Erdolu 2020], resulting in elevated 
NLR values, an important parameter showing inflammation.

In a retrospective observational study conducted by Kim 
et al, the importance of NLR value in predicting ARF was 
investigated in 590 patients undergoing open heart surgery, 
among which postoperative ARF rate was reportedly 28.1%. 
The authors calculated the NLR values during the same three 
periods with ours. Akin to our study, since the preoperative 
NLR value was used as a continuous parameter, it was not 
found significant in predicting ARF. PcNLR value was found 
to significantly correlate with ARF when used as a continu-
ous parameter. In the multivariate analysis, PcNLR value was 
evaluated by dividing it into four quartiles and PcNLR ≥10 
was found the most predictive value among all analyzed NLR 
values (OR: 5.90, 95% CI: 2.74-12.73, P < .001) [Kim 2015]. 
Although our study included differences in terms of involv-
ing isolated CABG patients, among all NLR values we cal-
culated, we found the PcNLR value more predictive of ARF 
(OR: 1.988, CI 95%: 1.765-3.774, P < .001). In addition, we 
determined the cut-off value for PcNLR as 9.7 (78.5% sensi-
tivity, 65.5% specificity) in the ROC curve analysis.

The importance of the NLR value was investigated in pre-
dicting ARF occurring after CABG operations by Parlar et al. 
A total of 311 patients were included in the study, which was 
designed retrospectively, and the rate of ARF was found to be 
19.9% in the postoperative period. Unlike our study, NLR 
values were calculated in preoperative, postoperative days 1, 3 
and 7. In multivariate analysis, the most predictive NLR value 
was determined as that obtained on the first postoperative day 
(OR: 3.04, CI 95%: 1.51-6.10, P = .002) [Parlar 2018], as in 
our study, in which the NLR value measured on the first day 
after the operation was an independent predictor for ARF 
(OR: 1.090, CI 95%: 1.007-2.116, P = .028). However, we 
did not detect the preoperative NLR value as a predictor for 
ARF. Weedle et al also did not determine preoperative NLR 
values to be effective on ARF and found that NLR values cal-
culated on the first and second postoperative days correlated 
with ARF (OR: 1.02, CI 95%: 1.004-1.03, P = .015, OR: 1.06, 
CI 95%: 1.03-1.10, P < .001, respectively) [Weedle 2019].

Studies performed in recent years state that it is the change 
of these parameters before and after the surgery, rather than 

Table 3. Peroperative variables of the patients

Variables Group 1 (N = 274) Group 2 (N =61) P

Total perfusion time 98 (52- 178) 108 (55- 195) .014‡

Cross-clamp time 80 (33- 100) 84 (36- 116) .364‡

Number of distal anastomoses 3 (1- 5) 3 (1- 6) .614‡

Packed blood products (units) 5 (5- 11) 6 (4- 15) .002‡

Inotropic support, n (%) 59 (21.5%) 25 (40.9%) .001*

Total ICU stay (days) 2 (2- 5) 4 (2-19) <.001‡

Total hospital stay (days) 7 (6- 12) 11 (6- 33) <.001‡

* Chi-square test, ‡Mann Whitney U test (Data is expressed as median (interquartile range), ICU, intensive care unit
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the parameters obtained from routine blood tests, which may 
be of prognostic value. For example, the effects of changes in 
red blood cell distribution (RDW) on mortality after CABG 
operations were investigated by Lee et al, and DeltaRDW 
value was determined as an independent predictor in predict-
ing early postoperative adverse events in multivariate analysis 
[Lee 2018]. DeltaNLR value has recently been investigated 
in various fields of medicine in this respect. Seong et al inves-
tigated the importance of DeltaNLR in predicting progno-
sis after primary pulmonary sarcomatoid carcinoma surgery 

and calculated DeltaNLR value by subtracting the NLR 
value before the operation from the NLR value immediately 
after the operation. Authors found that increased DeltaNLR 
values were associated with poor postoperative results [Seong 
2019]. The study investigating the place of DeltaNLR in 
cardiovascular diseases was conducted by Li et al, in which 
the importance of DeltaNLR was evaluated in predict-
ing the major adverse cardiovascular events occurring after 

Figure 1. Data figure of the area under the curve (AUC), confidence 
interval (CI) and cut-off values in receiver operating characteristic curve 
analysis for DeltaNLR1 (80% sensitivity, 66.7% specificity) and Delt-
aNLR2 (71% sensitivity, 63.5% specificity).

Figure 2. Data figure of the area under the curve (AUC), confidence 
interval (CI) and cut-off values in receiver operating characteristic curve 
analysis for PcNLR (78.5% sensitivity, 65.5% specificity) and Po1NLR 
(74.2% sensitivity, 62.4% specificity).

Table 4. Logistic regression analysis to identify factors affecting postoperative acute renal failure

Univariate analysis Multivariate analysis

Variables P Exp(B) Odds Ratio 95% C.I. Lower Upper P Exp(B) Odds Ratio 95% C.I. Lower Upper

Age>65 <.001 1.128 1.010-1.256 .030 1.074 1.012-1.194

Female gender .146 1.076 0.842-1.110 - - -

Hypertension .019 0.664 0.548-0.876 .116 0.778 0.648-1.009

Diabetes mellitus .028 0.657 0.456-0.794 .314 0.679 0.544-1.020

Total perfusion time .016 0.856 0.578-0.994 .224 0.834 0.456-1.124

Cross-clamp time .412 1.009 0.976-1.090 - - -

Inotropic support .002 0.879 0.776-0.946 .021 0.678 0.394-0.819

Blood product use .005 1.007 1.003-1.080 .034 0.916 0.779-0.986

Pre-creatinin <.001 2.110 1.874-2.742 .009 1.974 1.389-4.224

Pre- NLR .020 1.024 0.996-1.142 - - -

Pc- NLR <.001 2.174 1.656-3.194 <.001 1.988 1.765-3.774

Po1- NLR .003 1.194 1.227-1.409 .028 1.090 1.007-2.116

Delta NLR1 <.001 2.895 1.374-3.568 <.001 3.090 1.698-6.430

Delta NLR2 <.001 1.879 1.563-2.196 .003 1.676 1.322-2.764

COPD, chronic obstructive pulmonary disease; CRP, C-reactive protein; NLR, neutrophil to lymphocyte ratio; Pre, preoperative; Pc: postcardiotomy; Po1: 
postoperative day 1
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percutaneous coronary intervention in patients with chronic 
total occlusion. DeltaNLR value was calculated as the differ-
ence between the value before and after the procedure. At the 
end of the study, the authors determined the DeltaNLR value 
as an independent predictor in predicting restenosis develop-
ment (OR: 2.538, CI 95%: 1.019-5.508, P = .049). In addition, 
1-year major adverse cardiovascular events were found to be 
significantly higher in patients with high DeltaNLR values 
[Li 2017]. Our study is the first to investigate the importance 
of DeltaNLR in predicting ARF development after CABG 
operations. DeltaNLR 1 and 2 values calculated in our study 
were determined as independent predictors to predict post-
operative ARF (OR: 3.090, CI 95%: 1.698-6.430, P < .001, 
OR: 1.676, CI 95%: 1.322-2.764, P = .003, respectively).

Other known risk factors for ARF in the postoperative 
period are older age, the use of CPB systems, preoperative 
increased creatinine values, and increased preoperative blood 
product use. Atherosclerotic foci increase with advanced age, 
which may cause renal ischemic events, due to atheroembo-
lism along with the use of CPB systems. Similar to the lit-
erature, we found a significant relationship between advanced 
age and ARF in our study [Ried 2011; Amini 2019]. Increased 
blood product use results in increased hemolysis, which can 
lead to ARF by increasing the free iron content in the blood 
[Freeland 2015]. In our study, we found a significant relation-
ship between increased transfusion and ARF, consistent with 
the literature [Karkouti 2011]. However, there are studies in 
the literature stating that blood transfusion may pose risks 
only in anemic patients [Granata 2012]. Drugs used in inotro-
pic support may cause renal damage, due to vasoconstrictor 
effects. Although it was not identified as an independent pre-
dictor in the study by Parlar et al, a significant correlation was 
found between ARF development and inotrope use [Parlar 
2018]. In our study, we determined the use of inotropic sup-
port as an independent predictor, although its clinical signifi-
cance is minor (OR: 0.678).

In CABG operations performed using cardiopulmonary 
bypass systems, hemolysis occurs due to contact of blood 
with foreign surfaces. In addition, microatheroembolic states 
can develop due to cross-clamp use [Granata 2012]. For this 
reason, the risk of ARF increases. Hemoglobin, which freely 
circulates because of hemolysis, consumes haptoglobin in the 
bloodstream and catalyzes free radical production, forming 
a precipitate with Tamms-Horsfall proteins in the kidney 
collection system. Simultaneously, vasoconstriction occurs 
in kidney arterioles due to increased nitric oxide consump-
tion, leading to a damage in the kidneys [Ronco 2007]. How-
ever, there is no complete consensus on the effect of the CPB 
system on ARF in the literature. In a meta-analysis performed 
in 2014, it was shown that ARF was detected 40% less in 
patients who received CABG without pump [Schopka 2014]. 
Although we did not find the total perfusion time as an inde-
pendent predictor in our study, we found a correlation with 
ARF in significant univariate analysis (OR: 0.856, CI 95%: 
0.578-0.994, P = .016).

Study limitations: The most important limitations of our 
study are its single center, retrospective design, and small 
number of patients. In addition, our study includes isolated 

CABG patients. Further multi-centered novel studies with 
large patient series are needed to investigate the impor-
tance of this issue for all operations using cardiopulmonary 
bypass systems.

CONCLUSIONS

In this study, we have shown that peroperative NLR 
changes can be used as an effective parameter to predict ARF 
developing following CABG operations with CPB. The use 
of preoperative change in NLR, rather than NLR value itself, 
which is a highly investigated parameter with meta-analyses 
whose predictive value in cardiovascular diseases is accepted 
widely, may be a more valuable parameter for predicting post-
operative ARF.
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