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BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   
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VERSION 1 - REVIEW 

REVIEWER Giuseppe Andò, MD PhD 
Assistant Professor of Cardiovascular Diseases  
Department of Clinical and Experimental Medicine,  
University of Messina, Italy 

REVIEW RETURNED 31-Oct-2015 

 

GENERAL COMMENTS This is a retrospective observational study aimed at assessing the 
role of different risk scores in predicting the occurrence of Acute 
Kidney Injury (AKI) after coronary artery bypass graft (CABG) 
operation.  
Specific comments  
A thorough review of English language is requires as several 
incorrect sentences are present along the manuscript.  
A study limitations section has to be added.  
Introduction, Page 6, lines 44-51: this point needs to be better 
clarified and substantiated by proper references. In particular, the 
incidence of renal replacement therapy and dialysis after CABG 
should be quantified. Similarly, the consequences of stage 1 AKI 
should be better delineated and proper references added.  
Methods, Page 7, lines 49-58: KDIGO guidelines include a decline in 
urine output as an indicator of AKI: the Authors should mention 
whether they routinely measured urine output, whether these data 
were collected and reported in their medical records and whether 
they used this indicator of AKI for their statistical analysis. If not, this 
point should be acknowledged as a study limitation.  
Statistical analysis, page 8, lines 32-39: the nonparametric method 
used to compare ROC curves should be clarified. In addition, I do 
not see in Table 3 any statistical inference test to compare the 
different curves. One may argue that the Authors based their 
conclusion by considering the largest AUC to be the best predictor. 
This make sense, but the Authors should compare the different 
AUCs with a specific inference test in order to support or reject their 
conclusion from a statistical standpoint, beyond the logical one. In 
some cases the Authors quote small differences as not clinically 
relevant (page 10, lines 16-24), in other cases (page 10, lines 7-13) 
they suggest that small differences in AUC should let the clinician 
prefer the ACEF score over the others.  
Statistical analysis, page 8, line 48: details about chi square test are 
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repeated.  
The logistic regression model reported in page 11, lines 1-10 is 
somehow elusive, as makes no sense to present an equation at this 
point. It should be presented after having demonstrated which 
variables remain independent predictor in multivariate model.  
IN table 4 it is unclear how the Authors did assess “accuracy”. Does 
accuracy correspond to the AUROC?  
The quoted study by Ando et al (reference 22) is a research letter 
with incomplete clinical and statistical details. A more 
comprehensive and detailed study on the same topic by the same 
Authors should be quoted instead (Ando et al, Catheter Cardiovasc 
Interv. 2013;82(6):878-85. doi: 10.1002/ccd.25023).  
The “short term outcome” paragraph should be reviewed and 
supported by more details. Specifically, provided that the Authors 
widely discuss stage 1 AKI, details about outcomes of patients in 
whom stage 1 AKI occurred are warranted.  
The conclusions paragraph is redundant. The main messages of the 
study should be discussed before. In addition, it remains unclear 
whether the ACEF score in this study was superior to STS score, 
since AUC for AKI stage 3 is higher for STS score. 

 

REVIEWER Mehmet Oezkur 
University of Wuerzburg, Germany 

REVIEW RETURNED 29-Feb-2016 

 

GENERAL COMMENTS The authors investigated an interesting question. Their Approach is 
adequate. The main disadvantage of the study is the number of 
cases and the rather weak power. With this low power and adequate 
multivariate analyses is not possible. It would be of interest to find 
out if the Scoring Systems are better then each component. Of 
course patients with more severe disease and comorbidities have 
higher Points in the risk assessment scores, which is not further 
astonishing. It is also not new that patients with higher risk scores 
have higher incideces of postoperative complications like AKI. It 
would be interesting to find out, if in a multivariate analyses the 
scoring Systems have a better predictive value then each 
component. But due to the low power that calculation is not possible. 
The comperason between the scoring Systems according AKI is 
interesting and new. Some of the most recent publications about AKI 
are missing.  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer #1:  

Giuseppe Andò, MD PhD  

Assistant Professor of Cardiovascular Diseases  

Department of Clinical and Experimental Medicine, University of Messina, Italy  

 

This is a retrospective observational study aimed at assessing the role of different risk scores in 

predicting the occurrence of Acute Kidney Injury (AKI) after coronary artery bypass graft (CABG) 

operation.  

Specific comments:  

(1). A thorough review of English language is requires as several incorrect sentences are present 

along the manuscript.  

Reply: We have now had the manuscript edited by a native speaking English editor. The certificate is 
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attached.  

 

(2). A study limitations section has to be added.  

Reply: We have added a paragraph on study limitations as suggested.  

 

Study Limitations  

There are several limitations to this study. First, the nature of post-hoc analysis and all of the inherent 

limitations. Second, this series has a relatively small number of cases with heterogeneity for off 

pump/on pump surgery and urgent and elective surgery. Finally, this study was conducted at a single 

tertiary care medical center in Taiwan, and thus the results may not be directly extrapolated to other 

patient populations. Finally, since the etiology of AKI is often multifactorial, scoring systems not 

including intraoperative factors and postsurgical care may cause inaccuracies in the prediction of the 

risk of AKI.  

 

(3). Introduction, Page 6, lines 44-51: this point needs to be better clarified and substantiated by 

proper references. In particular, the incidence of renal replacement therapy and dialysis after CABG 

should be quantified. Similarly, the consequences of stage 1 AKI should be better delineated and 

proper references added.  

Reply: We have revised the manuscript as following and add two references published from 

Circulation.  

 

However, the benefits of utilizing the risk model may be very limited due to low  

dialysis rate in 1% to 5% [15]. More effort are required to develop and validate the  

different prediction scores in identifying all severity of AKI, since stage 1 AKI is very  

common and contributes to short-term and long-term adverse outcomes with almost  

3-fold increase in the long-term risk of end stage renal disease (ESRD)  

demonstrated by a nationwide study [16].  

 

References  

15. Chertow GM, Lazarus JM, Christiansen CL, et al. Preoperative renal risk  

stratification. Circulation 1997;95(4):878-84  

16. Ryden L, Sartipy U, Evans M, et al. Acute kidney injury after coronary  

artery bypass grafting and long-term risk of end-stage renal disease. Circulation  

2014;130(23):2005-11  

 

(4). Methods, Page 7, lines 49-58: KDIGO guidelines include a decline in urine output as an indicator 

of AKI: the Authors should mention whether they routinely measured urine output, whether these data 

were collected and reported in their medical records and whether they used this indicator of AKI for 

their statistical analysis. If not, this point should be acknowledged as a study limitation.  

Reply: Urine output was routinely measured and the data were recorded in the medical records, and 

we used this as an indicator of AKI according to the KDIGO guidelines. We have revised the 

manuscript accordingly as follows:  

AKI was defined as any of the followings: increase in SCr0.3mg/dl within 48 hours or increase in SCr 

1.5 times baseline in 7 days or urine volume0.5 ml/kg/h for 6 hours. The urine output, serum 

creatinine level were routinely measured and the data was collected in our medical records.  

 

(5). Statistical analysis, page 8, lines 32-39: the nonparametric method used to compare ROC curves 

should be clarified. In addition, I do not see in Table 3 any statistical inference test to compare the 

different curves. One may argue that the Authors based their conclusion by considering the largest 

AUC to be the best predictor. This make sense, but the Authors should compare the different AUCs 

with a specific inference test in order to support or reject their conclusion from a statistical standpoint, 

beyond the logical one. In some cases the Authors quote small differences as not clinically relevant 
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(page 10, lines 16-24), in other cases (page 10, lines 7-13) they suggest that small differences in AUC 

should let the clinician prefer the ACEF score over the others.  

Reply: We agree that a formal statistical test should be conducted when investigating the AUROCs of 

different scoring systems. We have added a supplementary Table 1 to show comparisons of 

performance between ACEF and other scoring systems in predicting AKI of different severity. We 

have also addressed this issue in the Statistical Analysis section of the Method section and 

substantially rewritten the first paragraph in the Scoring systems and AKI prediction sections of the 

Results.  

 

Supplement Table 1. Comparison of calibration and discrimination between ACEF and other scoring 

systems in predicting AKI of different severity  

All AKI AKI stage 3  

Scoring system △AUROC 95% CI P △AUROC 95% CI P  

STS-risk of mortality 0.068 0.013-0.123 0.016 -0.005 -0.070-0.059 0.869  

STS-renal failure 0.016 -0.037-0.070 0.554 -0.054 -0.113-0.005 0.073  

EuroSCORE I 0.085 0.029-0.141 0.003 0.062 -0.001-0.124 0.054  

EuroSCORE II 0.043 -0.009-0.095 0.105 -0.013 -0.078-0.051 0.683  

Abbreviation: ACEF, age creatinine and ejection fraction; AKI, acute kidney injury; AUROC, areas 

under the receiver operating characteristic curve; CI, confidence intervals, STS, Society of Thoracic 

Surgeons.  

 

(6). Statistical analysis, page 8, line 48: details about chi square test are repeated.  

Reply: Thank you for your pointing this out. The sentence beginning “Categorical data was tested by 

χ2 test” has been deleted.  

 

(7). The logistic regression model reported in page 11, lines 1-10 is somehow elusive, as makes no 

sense to present an equation at this point. It should be presented after having demonstrated which 

variables remain independent predictor in multivariate model.  

Reply: As per your suggestion, we have modified this paragraph as below for clarification. Please see 

the Logistic regression analysis for AKI according to preoperative variable section of the Results.  

 

A logistic regression model was used for the AKI patients according to the preoperative factors. After 

incorporating the significant independent variables in the univariate analysis into the multiple logistic 

regression analysis with backward selection, only lower ejection fraction and higher serum creatinine 

level were independently associated with the risk of postoperative AKI (Table 5).  

 

(8). IN table 4 it is unclear how the Authors did assess “accuracy”. Does accuracy correspond to the 

AUROC?  

Reply: “Accuracy” here refers to a combination of the sensitivity and specificity in predicting AKI given 

a specific cutoff point. After careful consideration, we feel that this information may complicate the 

interpretation of the result, so we have deleted this column. We have also rewritten the second 

paragraph in the Scoring systems and AKI prediction section of the Results.  

 

Scoring systems and AKI prediction  

We tested the four mortality scores for their discriminatory ability in predicting all AKI and stage 3 AKI 

(Table 3). The ACEF score had the best AUROC (0.781 ± 0.027) to predict postoperative AKI among 

the five scoring systems, followed by STS-renal failure (0.765 ± 0.029), EuroSCORE II (0.738 ± 

0.030), STS-risk of mortality (0.714 ± 0.031), and EuroSCORE I (0.697 ± 0.032). The ACEF score 

outperformed the STS-risk of mortality (p = 0.016) and EuroSCORE I (p = 0.003), but it was 

comparable with STS-renal failure and EuroSCORE II (Supplement Table 1). In subgroup analysis, all 

of the scoring systems including EuroSCORE had significant discriminatory ability for AKI stage 3. 

The AUROC was highest for STS-renal failure (0.892 ± 0.025), followed by EuroSCORE II (0.851 ± 
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0.030), STS-risk of mortality (0.843 ± 0.032), and ACEF (0.838±0.034), and lowest for EuroSCORE I 

(0.776 ± 0.038). The performance between the ACEF score and other four scoring systems was 

comparable (Supplement Table 1).  

In order to assess cutoff points to predict AKI, we determined the sensitivity and specificity (Table 4). 

The optimal cutoff point for the ACEF score to predict AKI was 1.2, with a sensitivity of 82% and 

specificity of 67%. With regards to predicting stage 3 AKI, a cutoff ACEF value of 1.5 had an even 

higher sensitivity of 83% and specificity of 72%.  

 

(9). The quoted study by Ando et al (reference 22) is a research letter with incomplete clinical and 

statistical details. A more comprehensive and detailed study on the same topic by the same Authors 

should be quoted instead (Ando et al, Catheter Cardiovasc Interv. 2013;82(6):878-85. doi: 

10.1002/ccd.25023).  

Reply: Thank you for this suggestion. We have revised the reference as suggested.  

 

(10). The “short term outcome” paragraph should be reviewed and supported by more details. 

Specifically, provided that the Authors widely discuss stage 1 AKI, details about outcomes of patients 

in whom stage 1 AKI occurred are warranted.  

Reply: Thank you for this comment. We have revised this paragraph as follows.  

Figure 2 illustrates the cumulative survival rate of all 353 isolated CABG patients stratified by the 

severity of AKI. As expected, the patients with stage 2 or 3 AKI had a significantly lower survival rate 

(log rank p < 0.001). Compared to the patients without AKI, although there was no significant 

difference in survival, those with stage 1 AKI had a higher number of admissions for recurrent angina 

and hyperkalemia during follow-up.  

 

(11). The conclusions paragraph is redundant. The main messages of the study should be discussed 

before. In addition, it remains unclear whether the ACEF score in this study was superior to STS 

score, since AUC for AKI stage 3 is higher for STS score.  

Reply: Thank you very much for your comment. We revised our conclusions paragraph as follows.  

Third, the simple ACEF score can accurately identify the risk of postoperative AKI with satisfactory 

discriminatory ability compared to the other systems. In conclusion, the ACEF score may be the best 

and easiest tool to guide preventive and early therapeutic strategies for AKI to improve patient clinical 

outcomes.  

 

Reviewer 2:  

Mehmet Oezkur  

University of Wuerzburg, Germany  

 

Please leave your comments for the authors below  

The authors investigated an interesting question. Their Approach is adequate. The main disadvantage 

of the study is the number of cases and the rather weak power. With this low power and adequate 

multivariate analyses is not possible. It would be of interest to find out if the Scoring Systems are 

better than each component. Of course patients with more severe disease and comorbidities have 

higher Points in the risk assessment scores, which is not further astonishing. It is also not new that 

patients with higher risk scores have higher incideces of postoperative complications like AKI. It would 

be interesting to find out, if in a multivariate analyses the scoring Systems have a better predictive 

value then each component. But due to the low power that calculation is not possible. The 

comparison between the scoring Systems according AKI is interesting and new. Some of the most 

recent publications about AKI are missing.  

 

Reply: Thank you very much for your comments. Despite the limitations of the study, we believe that 

our findings still provide a significant contribution to the study of AKI after CABG in comparing the 

prognostic utility of contemporary risk scoring systems to predict post-operative AKI in isolated CABG. 
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We have added some recent publications as follows.  

1. Oezkur M, Wagner M, Weismann D, et al. Chronic hyperglycemia is  

associated with acute kidney injury in patients undergoing CABG surgery--a  

cohort study. BMC cardiovascular disorders 2015;15:41 doi: 10.1186/s12872-015-  

0028-y[published Online First: Epub Date]|.  

6. Oezkur M, Gorski A, Peltz J, et al. Preoperative serum h-FABP concentration  

is associated with postoperative incidence of acute kidney injury in patients  

undergoing cardiac surgery. BMC cardiovascular disorders 2014;14:117 doi:  

10.1186/1471-2261-14-117[published Online First: Epub Date]|. 

 

VERSION 2 – REVIEW 

REVIEWER Giuseppe Ando, MD PhD 
Department of Clinical and Experimental Medicine, University of 
Messina, Italy 

REVIEW RETURNED 01-May-2016 

 

GENERAL COMMENTS I appreciate the Authors efforts in improving their manuscript by 
addressing other reviewer's and my own comments and I believe 
they did an excellent job. Nonetheless, the Discussion can be further 
expanded by some considerations which are oriented towards a real 
clinical application of the ACEF score.  
It is evident The Authors' interest for the ACEF score is based on its 
simplicity and the ease-of-use. Indeed they mention on page 14 that 
<<The ACEF score is based on the “law of parsimony” to exclude 
some of the confounders that could bias the other current scoring 
systems, where the incorporation of too many variables has resulted 
in inaccuracies and poor over fitting.[13]>>. Yet, they have correctly 
shown in supplement table 1 that ACEF score may be outperformed 
by other and more complex scores which take into account several 
additional variables, although the differences they shown are in 
some cases borderline significant, at least with the nonparametric 
test they have used.  
I believe that the Authors should acknowledge at this point that the 
predictive ability of the ACEF score can be often refined by the use 
of additional prognostic indicators that are specific of the population 
studied, and I recommend at this point to quote the study by Ando et 
al in Circulation: Cardiovascular Interventions 2014 (Andò G et al. 
Renal function-adjusted contrast volume redefines the baseline 
estimation of contrast-induced acute kidney injury risk in patients 
undergoing primary percutaneous coronary intervention. Circ 
Cardiovasc Interv. 2014 Aug;7(4):465-72. doi: 
10.1161/CIRCINTERVENTIONS.114.001545. Epub 2014 Jul 15.) 

 

REVIEWER Mehmet Oezkur 
University Hospital Wuerzburg - Germany 

REVIEW RETURNED 01-May-2016 

 

GENERAL COMMENTS Interesting Study!  
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VERSION 2 – AUTHOR RESPONSE 

Reviewer: 2  

Reviewer Name: Mehmet Oezkur  

Institution and Country  

Hospital Wuerzburg - Germany  

 

Please leave your comments for the authors below  

Interesting Study!  

Reply: Thank you very much.  

 

Reviewer: 1  

Reviewer Name: Giuseppe Ando, MD PhD  

Institution and Country  

Department of Clinical and Experimental Medicine, University of Messina, Italy  

 

Please leave your comments for the authors below  

I appreciate the Authors efforts in improving their manuscript by addressing other reviewer's and my 

own comments and I believe they did an excellent job. Nonetheless, the Discussion can be further 

expanded by some considerations which are oriented towards a real clinical application of the ACEF 

score.  

It is evident The Authors' interest for the ACEF score is based on its simplicity and the ease-of-use. 

Indeed they mention on page 14 that <>. Yet, they have correctly shown in supplement table 1 that 

ACEF score may be outperformed by other and more complex scores which take into account several 

additional variables, although the differences they shown are in some cases borderline significant, at 

least with the nonparametric test they have used.  

I believe that the Authors should acknowledge at this point that the predictive ability of the ACEF 

score can be often refined by the use of additional prognostic indicators that are specific of the 

population studied, and I recommend at this point to quote the study by Ando et al in Circulation: 

Cardiovascular Interventions 2014 (Andò G et al. Renal function-adjusted contrast volume redefines 

the baseline estimation of contrast-induced acute kidney injury risk in patients undergoing primary 

percutaneous coronary intervention. Circ Cardiovasc Interv. 2014 Aug;7(4):465-72. doi: 

10.1161/CIRCINTERVENTIONS.114.001545. Epub 2014 Jul 15.)  

 

Reply: Thank you for this comment. We have revised this paragraph as suggested.  

 

And Andò G et al. demonstrated that the predictive ability of the ACEF score can be often refined by 

the use of additional prognostic indicators that are specific of the population studied. [27]  

Reference 27. Ando G, de Gregorio C, Morabito G, et al. Renal function-adjusted  

contrast volume redefines the baseline estimation of contrast-induced acute  

kidney injury risk in patients undergoing primary percutaneous coronary  

intervention. Circulation Cardiovascular interventions 2014;7(4):465-72 doi:  

10.1161/circinterventions.114.001545 

VERSION 3 - REVIEW 

REVIEWER Giuseppe Ando, MD PhD 
University of Messina, Italy 

REVIEW RETURNED 10-May-2016 

 

GENERAL COMMENTS The Authors have properly addressed every comment 
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