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VERSION 1 - REVIEW 

REVIEWER Lixin Xie 
Department of Respiratory Medicine, Chinese PLA General Hospital, 
China 

REVIEW RETURNED 16-Dec-2014 

 

GENERAL COMMENTS The manucsript entitlted “Evaluation of prognostic utility of serum 
CRP levels in combination with CURB-65 and validation of the 
CURB-65 for prediction of mortality in patients with clinically 
suspected sepsis using decision curve analysis” evaluated the 
values of serum CRP levels combination with CURB-65 on 
predicting the prognosis of sepsis patients. The comments are as 
follows:  
 
Major comments:  
1. The evaluating data selection: it is known that, compared with 
procalcitonin (PCT), the value of serum CRP on predicting the 
prognosis of sepsis patients is limited. Similiary, for the diseases 
severity scores, SOFA, APACHEII, APACHE III, marshall MODS 
score, are more valuable compared to CURB-65, a score usually 
application on CAP patients, for evaluating sepsis patients. Our 
question is, why did the authors not select more valuable biomarkers 
or diseases severity scores for evaluation sepsis patients, insteadly, 
selected CRP and CURB-65 score?  
2. The inclusive ED patients’ hospitalizations: In the manuscript, the 
retrospective study was based on the Emergency Department 
patients. For the patients, who sufferred from infectious diseases, 
such as pneumonia, urinary tract infection, skin and soft tissue 
infection, etc. Our question is, the inclusive sepsis patients finally 
tranferred which Department, such Pulmonary Department, ICU, 
Infection Department, or Surgical Department for waiting operation, 
after admission ED, the authors should offer the data in details.  
3. The evidence of classification with CRP levels: In the manuscript, 
the authors divided the serum CRP into quartiles based the cut offs 
with 20,70, and 150mg/L. Our question is , what is the evidence of 
CRP classification?  
4. The Value of CRP combined with CURB-65: To our knowledge, 
for evaluating the values of biomarkers or severity scores on 
predicting the prognosis of sepsis patients, multi-regression 
statistical analysis process is necessary to select the valuable index, 
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copmared to artificially select some index, such as CRP, CURB 65 
to evaluate.  
 
Minor comments:  
1. Biomarkers test: The authors should offer the way of CRP test in 
detail, is ELISA, or other ways?  
2. The mental confusion evaluation: How to define mental diffusion, 
why did not select GLASGOW score?  
3. Table 2: Blood pressure monior: For the sepsis patients with 
hypotesion, the results of invasive artery blood pressure are more 
actual compred with Cuff blood pressure measurement, the authors 
should state the blood pressure measurement, is invasive or cuff? 

 

REVIEWER Mina Hur 
Konkuk University College of Medicine, Seoul, Korea 

REVIEW RETURNED 23-Feb-2015 

 

GENERAL COMMENTS Evaluation of prognostic utility of serum CRP levels in combination 
with CURB-65 and validation of the CURB-65 for prediction of 
mortality in patients with clinically suspected sepsis using decision 
curve analysis  
 
BMJOPEN-2014-007049  
 
Reviewer’s comments  
 
This is a retrospective cohort study that included 1262 patients with 
suspected sepsis and analyzed the prognostic performance of 
serum CRP in combination with the CURB-65 score. The authors 
conclude that measurement of serum CRP added limited clinical 
usefulness to the CURB-65 in predicting mortality in patients with 
clinically suspected sepsis, regardless of the source. I would like to 
comment the following aspects.  
 
1. Results: The first section (patient characteristics) of Result section 
does not correspond to the results. This paragraph should be moved 
to “materials and method” section.  
 
2. Table 1: Table 1 should be presented on 1262 patients finally 
analyzed, not on 1,310 patients.  
 
3. Units of laboratory markers: SI units should be used instead of 
conventional units.  
 
4. Data presentation: laboratory data are presented as median (SD). 
I think median data can be presented together with interquartile 
range more appropriately.  
 
5. Diagnosis of clinically suspected sepsis: For clinically suspected 
sepsis, in addition to the blood culture request, the universal 
consensus on sepsis definition (suspicion) should be referred 
(Surviving Sepsis Guideline). Otherwise, the authors should 
describe the limitation of this study. In table 1, bacteremia was 
confirmed in 16.6% of the eligible patients; it should be also 
commented in relation to the patient diagnosis of suspected sepsis, 
because it will affect the findings of this study.  
 
6. Table 5: the title should be more representative and self-
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explanatory. The current title, “summary of findings of this study” is 
not suitable.  
 
7. Objective of this study and discussion: throughout the text, an 
emphasis on the purposes of this study seems moving and varies. In 
abstract, the prognostic role of CRP, in combination with CURB-65 
score is emphasized. In the summary and discussion, using decision 
curve analysis is emphasized as a major strength of this study. In 
addition, CURB-65 score validation in Asian population is also 
emphasized. Overall, it does not seem to be straightforward. As far 
as I understand, the main thing of this study is Table 5. It showed 
that modified CURB-65, which the authors made by adding CRP to 
CURB-65, was comparable with CURB-65 score and CRP added 
little value on CURB-65 score.  
 
8. In discussion and material sections, new application of decision 
curve analysis is emphasized a lot, leaving little room for the in-
depth discussion on the main purpose of this study. So, after reading 
this manuscript, I became a little bit confused that the main purpose 
of this study was to apply decision curve analysis to evaluate clinical 
performances of some markers or scores in comparison with ROC 
curve analysis.  
 
In summary, although this study may have a practical and original 
message, the overall manuscript writing is not well structured without 
in-depth discussion on their purposes. The current status of this 
manuscript is not suitable for the publication in BMJ Open.  
 
The reviewer also provided a marked copy with detailed comments. 
Please contact the publisher for full information about it. 

 

REVIEWER Victoria Allgar 
University of York, England 

REVIEW RETURNED 26-Feb-2015 

 

GENERAL COMMENTS I have a couple of definition queries:  
 
The first analysis is the evaluation of CRP as a predictor of mortality. 
Serum CRP results were divided into quartiles and rounded to the 
nearest integer, and we set interim cut-off points as 20, 70, and 150 
mg/L. It is not clear what the rationale for this is.  
 
Furthermore 150 mg/L was chosen as the cut-off point to 
dichotomize serum CRP levels. Was this cut-off derived from a ROC 
curve analysis? It was concluded that serum CRP level ≥ 150 mg/L 
as an independent predictor of death in patients with clinically 
suspected sepsis. Table 3 shows the findings.  
 
The second stage of analysis was CURB-65 score and mortality. 
The authors made a modified CURB-65 score by adding one point to 
the CURB-65 score when serum CRP level was ≥ 150 mg/L. It was 
not clear what the rationale for this was or what value it adds to 
benefits to predicting mortality.  

 

VERSION 1 – AUTHOR RESPONSE 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2014-007049 on 28 A

pril 2015. D
ow

nloaded from
 

http://bmjopen.bmj.com/


Reviewer 1  

Major comments:  

1. The evaluating data selection: it is known that, compared with procalcitonin (PCT), the value of 

serum CRP on predicting the prognosis of sepsis patients is limited. Similiary, for the diseases 

severity scores, SOFA, APACHEII, APACHE III, marshall MODS score, are more valuable compared 

to CURB-65, a score usually application on CAP patients, for evaluating sepsis patients. Our question 

is, why did the authors not select more valuable biomarkers or diseases severity scores for evaluation 

sepsis patients, insteadly, selected CRP and CURB-65 score?  

 

Response 1:  

We thank the Reviewer for pointing this out. It is true that PCT has higher sensitivity and specificity 

than CRP for the diagnosis of bacterial infection according a meta-analysis.1 However, as a predictive 

marker for mortality, conflicting data exist on which is superior to another.2 In addition, measuring 

serum PCT (3200 yen) costs 20 times more than measuring serum CRP (160 yen) under national 

insurance scheme, and PCT is not so widespread compared to CRP in Japan. Actually, serum PCT 

could not be measured in Kyoto City Hospital in the study period. So, we chose CRP to evaluate as a 

predictive marker in suspected sepsis patients.  

With regard to severity scores, as a reviewer pointed out, there are a lot of well-known scoring 

systems for severity of illness such as the Acute Physiology and Chronic Health Evaluation 

(APACHE), Sepsis-related Organ Failure Assessment (SOFA), and Multiple Organ Dysfunction Score 

(MODS). However, they have too many items to use conveniently in the emergency department (ED), 

including some invasive tests such as arterial blood gas.3 In addition, these scores have not been 

well validated in settings other than the intensive care unit (ICU). To encourage implementation, a 

clinical prediction rule must be user-friendly.4 On the other hand, the CURB-65 is a simple rule and 

already validated in an emergency department setting including patients other than pneumonia as we 

described in the manuscript.  

For these reasons, we selected CRP and CURB-65 score for evaluation. We have added the reason 

why we selected the CURB-65 score in the Introduction section (page 6, para 2).  

 

 

2. The inclusive ED patients’ hospitalizations: In the manuscript, the retrospective study was based on 

the Emergency Department patients. For the patients, who sufferred from infectious diseases, such 

as pneumonia, urinary tract infection, skin and soft tissue infection, etc. Our question is, the inclusive 

sepsis patients finally tranferred which Department, such Pulmonary Department, ICU, Infection 

Department, or Surgical Department for waiting operation, after admission ED, the authors should 

offer the data in details.  

 

Response 2:  

We thank the Reviewer for this question. The information about disposition of inclusive patients might 

be important. However, that could be an intermediate factor for mortality, which was the primary 

outcome of our study. Therefor, we didn’t use the data for analysis, and we didn’t collect the data 

unfortunately.  

 

 

3. The evidence of classification with CRP levels: In the manuscript, the authors divided the serum 

CRP into quartiles based the cut offs with 20,70, and 150mg/L. Our question is, what is the evidence 

of CRP classification?  

 

Response 3:  

We thank the Reviewer for this question, and we appreciate the opportunity to clarify this point. 

Because the optimal cut-off was unknown, we explored the cut-off points of serum CRP level for 

prediction of death. We assumed that the relationship between serum CRP level and mortality was 
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assumed almost linear in the logit. The revised manuscript has a new supplementary figure on this 

topic. While there are some methods to categorize variables, we categorized serum CRP level based 

on an equal distribution of participants, which is among the least arbitrary methods, in order to avoid 

an intentional categorization. 5  

Serum CRP results were divided into quartiles: the quartile points were 18.2, 72.3 and 149.2. Then, 

they were rounded to the nearest 10, and we set interim cut-off points as 20, 70, and 150 mg/L. We 

have noticed our mistake in this point. At first, we used a unit of serum CRP as mg/dL, which was 

commonly used in Japan. So, serum CRP results were first divided into quartiles and rounded to the 

nearest “integer.” However, when we use a unit of serum CRP as mg/L, we should have described 

“nearest 10,” not nearest integer. We have corrected this point (page 11, para 1).  

We have modified Table 2 to focus on each categories of serum CRP, describing the number of 

participants, observed mortality and crude odds ratio for mortality.  

To assess the robustness of our findings, we have added sensitivity analysis. We repeated DCA with 

changing the cut-off level of serum CRP as 20 mg/L and 70 mg/L, respectively. Similarly, we have 

found the additive clinical usefulness of serum CRP was unremarkable. The results of sensitivity 

analyses showed that with different cut-offs the conclusions were largely unchanged (page 18, para 

1).  

 

 

4. The Value of CRP combined with CURB-65: To our knowledge, for evaluating the values of 

biomarkers or severity scores on predicting the prognosis of sepsis patients, multi-regression 

statistical analysis process is necessary to select the valuable index, compared to artificially select 

some index, such as CRP, CURB 65 to evaluate.  

 

Response 4:  

We agree with the Reviewer that multiple regressions are common in studies that appear to be similar 

to ours. Results of validation testing have already been reported for use of the CURB-65 score in 

patients with suspected sepsis, and in patients admitted for non-surgical illness. This is mentioned in 

the Introduction section of the revised manuscript (page 6, para 2).  

In the present study, we evaluated the clinical benefit of augmenting an existing and established 

prediction model by including information on CRP. Our study is a type of external validation study with 

model updating to assess whether combining serum CRP level with the CURB-65 is clinically useful 

or not.4  

Exploratory analysis to select statistically significant variables among many other candidate variables 

would have been justified if we were developing a new prediction model. Such analysis was not 

appropriate in the present study, because we were not developing a new prediction model. However, 

we did use a multivariable regression analysis method to test our hypothesis using pre-specified 

variables.  

 

 

 

Minor comments:  

1. Biomarkers test: The authors should offer the way of CRP test in detail, is ELISA, or other ways?  

 

Response 5:  

Serum CRP was measured with latex turbidimetric immunoassay. We have added the sentence 

(page 10).  

 

 

2. The mental confusion evaluation: How to define mental diffusion, why did not select GLASGOW 

score?  
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Response 6:  

In Japan, mental status is usually evaluated with Japan Coma Scale.6 Glasgow coma scale is 

sometimes used, but not for all patients. In our study, as described in the Materials and Methods 

section, mental confusion was defined as disorientation in person, place or time or being in a stupor 

or coma, similar to a previous study.7 (page 10)  

 

 

3. Table 2: Blood pressure monitor: For the sepsis patients with hypotension, the results of invasive 

artery blood pressure are more actual compared with Cuff blood pressure measurement, the authors 

should state the blood pressure measurement, is invasive or cuff?  

 

Response 7:  

For vital signs, initial values at the hospital visit were recorded and patients who were transferred from 

other hospital were excluded. Therefore, initial blood pressure was measured with noninvasive cuff. 

We have added a following sentence: “Blood pressure was measured with noninvasive cuff.” (page 

10)  

 

 

 

 

Reviewer 2  

1. Results: The first section (patient characteristics) of Result section does not correspond to the 

results. This paragraph should be moved to “materials and method” section.  

 

Response 8:  

We thank the Reviewer for pointing this. To our knowledge, patient characteristics should be included 

in a Result section according to a STROBE (STrengthening the Reporting of OBservational studies in 

Epidemiology) Statement. (http://www.strobe-statement.org)  

 

 

2. Table 1: Table 1 should be presented on 1262 patients finally analyzed, not on 1,310 patients.  

 

Response 9: We have corrected the Table 1 presenting on 1262 patients.  

 

 

3. Units of laboratory markers: SI units should be used instead of conventional units.  

 

Response 10:  

We have corrected the units appropriately. Thank you very much for this comment.  

 

 

4. Data presentation: laboratory data are presented as median (SD). I think median data can be 

presented together with interquartile range more appropriately.  

 

Response 11:  

We thank the Reviewer for pointing this out. We have corrected those points appropriately.  

 

 

5. Diagnosis of clinically suspected sepsis: For clinically suspected sepsis, in addition to the blood 

culture request, the universal consensus on sepsis definition (suspicion) should be referred (Surviving 

Sepsis Guideline). Otherwise, the authors should describe the limitation of this study. In table 1, 

bacteremia was confirmed in 16.6% of the eligible patients; it should be also commented in relation to 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2014-007049 on 28 A

pril 2015. D
ow

nloaded from
 

http://bmjopen.bmj.com/


the patient diagnosis of suspected sepsis, because it will affect the findings of this study.  

 

Response 12:  

We thank the Reviewer for this question. Revised consensus sepsis definitions have been published 

in 2003.8 9 However, new criteria are too complicated to use in daily practice. Weiss et al. reported 

there were no differences in morbidity and mortality as a whole in the same patient group with 

comparison of new and old diagnostic criteria of sepsis.10 Therefore, the Japanese guideline for the 

management of sepsis dose not adopt the new criteria but old one, namely infection-induced systemic 

inflammatory response syndrome (SIRS).11 However, SIRS criteria do not have sufficient sensitivity 

or specificity to define sepsis.12  

We defined suspected sepsis patients as patients having a blood drawn in the emergency 

department. Doctors’ decision to order a blood culture was used as a surrogate marker for suspected 

sepsis as in previous studies.13 14 It is true that this definition has also a limitation, however we feel it 

is important to evaluate severity scores for those who are not infected in order to reflect a real-world 

scenario as we stated in a Discussion section (page 21).  

 

 

6. Table 5: the title should be more representative and self-explanatory. The current title, “summary of 

findings of this study” is not suitable.  

 

Response 13:  

We thank the Reviewer for this comment. We have clarified the title of Table 5 as:  

“Comparison of discrimination, calibration, reclassification metrics and clinical usefulness between 

CURB-65 and modified CURB-65”  

 

 

7. Objective of this study and discussion: throughout the text, an emphasis on the purposes of this 

study seems moving and varies. In abstract, the prognostic role of CRP, in combination with CURB-

65 score is emphasized. In the summary and discussion, using decision curve analysis is emphasized 

as a major strength of this study. In addition, CURB-65 score validation in Asian population is also 

emphasized. Overall, it does not seem to be straightforward. As far as I understand, the main thing of 

this study is Table 5. It showed that modified CURB-65, which the authors made by adding CRP to 

CURB-65, was comparable with CURB-65 score and CRP added little value on CURB-65 score.  

 

Response 14:  

We agree with the Reviewer that our main objective was not described consistently, and thus the 

previous version of the manuscript might have been confusing. The primary objective of our study 

was to evaluate the clinical usefulness of combining serum CRP with an existing severity score, the 

CURB-65. We used decision curve analysis (DCA) to examine that. Traditional discrimination (i.e. 

AUC) and calibration metrics are not sufficient because they do not take into account differences in 

clinical usefulness that result from incorporating new variables. We understand that this objective 

might not have been clear in the previous version of the manuscript. We have clarified the objective 

as follows:  

“Here, our objective was to use DCA to evaluate the clinical usefulness of combining serum CRP 

levels with the CURB-65 score in patients with suspected sepsis, regardless of the source of 

infection.” (page 8-9)  

We also moved sentences describing the importance of evaluation using DCA from the Discussion 

section to the Introduction section and modified those sentences as follows:  

“Performance of a prediction model has traditionally been evaluated by discrimination and calibration. 

However, having good discrimination and calibration alone is not sufficient to show that a model 

would improve decision-making. As metrics of reclassification, net reclassification improvement (NRI) 

and integrated discrimination improvement (IDI) have enjoyed increasing usage in evaluating 
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improvement in prediction models. However, these improvements quantified as NRI and IDI are also 

not sufficient for evaluating clinical usefulness. Decision curve analysis (DCA), which was first 

described by Vickers and Elkin, can be used to incorporate the clinical consequences of a decision 

into evaluations of diagnostic tests or prediction models. To our knowledge, there have been no 

studies in which DCA is employed to evaluate the clinical usefulness of serum CRP levels and CURB-

65 score in patients with suspected sepsis.” (page 8)  

Also, we have attenuated the emphasis on external validation of the CURB-65 in the “Strengths and 

limitations of this study” and in the Discussion section. In addition, we have simplified Table 2 and 3 to 

focus on CRP and items of the CURB-65. Besides, we have modified the title of our manuscript as 

follows:  

“Prognostic utility of serum CRP levels in combination with CURB-65 in patients with clinically 

suspected sepsis; decision curve analysis” (page 1)  

 

 

 

8. In discussion and material sections, new application of decision curve analysis is emphasized a lot, 

leaving little room for the in-depth discussion on the main purpose of this study. So, after reading this 

manuscript, I became a little bit confused that the main purpose of this study was to apply decision 

curve analysis to evaluate clinical performances of some markers or scores in comparison with ROC 

curve analysis.  

 

Response 15:  

We appreciate the opportunity to clarify this point. As we described in Response 14, we used DCA to 

evaluate clinical usefulness of combining serum CRP to the CURB-65. As the Reviewer pointed out, 

our first manuscript might have been confusing, so we have modified the manuscript to make it clear.  

 

 

 

Reviewer 3  

Please leave your comments for the authors below  

I have a couple of definition queries:  

 

The first analysis is the evaluation of CRP as a predictor of mortality. Serum CRP results were divided 

into quartiles and rounded to the nearest integer, and we set interim cut-off points as 20, 70, and 150 

mg/L. It is not clear what the rationale for this is.  

 

Response 16:  

We thank the Reviewer for this question. Please see response 3.  

 

 

Furthermore 150 mg/L was chosen as the cut-off point to dichotomize serum CRP levels. Was this 

cut-off derived from a ROC curve analysis? It was concluded that serum CRP level ≥ 150 mg/L as an 

independent predictor of death in patients with clinically suspected sepsis. Table 3 shows the findings.  

 

Response 17:  

Please see response 3.  

 

 

The second stage of analysis was CURB-65 score and mortality. The authors made a modified 

CURB-65 score by adding one point to the CURB-65 score when serum CRP level was ≥ 150 mg/L. It 

was not clear what the rationale for this was or what value it adds to benefits to predicting mortality.  
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Response 18:  

We thank the Reviewer for pointing this out. Please see the results section, e.g.:  

“Because the adjusted odds ratio (i.e. regression coefficient) of CRP was comparable to each item in 

the CURB-65, we made a modified CURB-65 score by adding one point to the CURB-65 score when 

serum CRP level was ≥ 150 mg/L.” (page 16, para 2)  
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REVIEWER Lixin Xie 
Department of Pulmonary & Critical Care Medicine,  
Chinese PLA General Hospital  
China 

REVIEW RETURNED 14-Apr-2015  

 

GENERAL COMMENTS Accept 
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