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TITLE (PROVISIONAL) Lactate clearance as an useful biomarker for the prediction of all-
cause mortality in critically ill patients: a systematic review study 
protocol 

AUTHORS Zhang, Zhongheng; xu, Xiao; chen, kun 

 

VERSION 1 - REVIEW 

REVIEWER Lucas LIAUDET 
Dpt of Intensive Care Medicine and Burn Center  
University Hospital Medical Center  
Lausanne-SWITZERLAND 

REVIEW RETURNED 03-Mar-2014 

 

GENERAL COMMENTS This article describes a methodological protocol that the authors 
intend to use to perform a systematic review of published studies on 
lactate clearance as a predictive marker in critically ill patients.  
The topics is interesting fro the critical care community, but the 
paper, as presented, simply states how the authors will perform a 
systematic review on this topics. As such, this article does not bring 
anything new to the topics. 

 

REVIEWER H. Bryant Nguyen, MD 
Loma Linda University, California, USA 

REVIEW RETURNED 18-Mar-2014 

 

GENERAL COMMENTS The authors are not clear on the purpose and outcome of the 
systematic review.  
 
The last paragraph on page 3 seems contradictory, and confusing: 
"... many clinical studies have demonstrated that patients who clear 
elevated lactate have better outcome as compared to the non-
clearer; furthermore, patients with faster lactate clearance are more 
likely to survive than slower ones. However, accurate predictive 
value of lactate clearance in predicting mortality has not been well 
defined and conflicting results exist among studies." The first part of 
the paragraphs suggests that lactate clearance is good, but then the 
authors end by saying it's not accurate (or no good)?  
 
The authors then jump between therapeutic interventions resulting in 
lactate clearance, but wants show that lactate clearance is 
"predictive of clinical outcome, independent of the intervention 
applied in RCT's". This rationale is a huge mechanistic debate, and 
I'm not sure if a systematic review of clinical studies can answer the 
question: Is lactate clearance a response to treatment of 
hypoperfusion/shock, or is it a natural physiologic process by the 
liver and kidneys?  
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The authors referenced 2 studies by Jones et al., and Jansen et al. 
Then noted that there are "many studies..." with "conflicting results". 
What are these studies? What are some of the conflicting results?  
 
While it may be true, the authors have not convinced this reviewer 
that there is great controversy and conflicting results to support their 
motivation to perform a systematic review. 

 

REVIEWER Paul van Beest, MD PhD 
University Medical Center Groningen, University of Groningen 

REVIEW RETURNED 03-Apr-2014 

 

GENERAL COMMENTS Although I believe that statistics are adequate this study is the 
protocol for a systematic review to come. Therefor I think that a 
double check on the statistics are in place to prevent any difficulties 
for the authors when submitting the final results. 
 
The design seems solid, however I have one question in particular; 

retrospective studies will be excluded. Why? There are several 

retrospective studies on lactate in relation to outcome. Sure, such 

study design hampers definitive conclusions, however the numbers 

of patients studies are substantial. Two examples: 

Nichol AD et al. Relative hyperlactataemia and hospital mortality in 

critically ill patients: a retrospective multi-centre stud. Crit Care 2010. 

van Beest et al. Cumulative lactate and hospital mortality in ICU 

patients. Ann Intensive Care 2013. 

 

Search terms: consider terms such as hyperlactata(e)mia 

 

Minor comments: 

page 3 - 19: main instead of greatest 

page 3 - 26: and clearance instead of of clearance 

page 3 - 50: Many….please revise this sentence 

 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name Lucas LIAUDET  

Institution and Country Dpt of Intensive Care Medicine and Burn Center  

University Hospital Medical Center  

Lausanne-SWITZERLAND  

Please state any competing interests or state „None declared‟: None declared  
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This article describes a methodological protocol that the authors intend to use to perform a systematic 

review of published studies on lactate clearance as a predictive marker in critically ill patients.  

The topics is interesting fro the critical care community, but the paper, as presented, simply states 

how the authors will perform a systematic review on this topics. As such, this article does not bring 

anything new to the topics.  

 

This is a study protocol for our upcoming systematic review and the result will appear after the review 

being completed.  

 

 

 

Reviewer: 2  

Reviewer Name H. Bryant Nguyen, MD  

Institution and Country Loma Linda University, California, USA  

Please state any competing interests or state „None declared‟: None Declared  

 

The authors are not clear on the purpose and outcome of the systematic review.  

 

The study end point is clearly stated in the revised manuscript as follows:  

“Study endpoints  

The primary outcome is mortality. The pooled data will show how the risk of death differs between 

patients with and without LC. Furthermore, the diagnostic performance of LC in predicting mortality 

will be reported. Statistics for diagnostic performance including sensitivity, specificity, positive 

likelihood ratio and negative likelihood ratio will be reported.”  

 

The last paragraph on page 3 seems contradictory, and confusing: "... many clinical studies have 

demonstrated that patients who clear elevated lactate have better outcome as compared to the non-

clearer; furthermore, patients with faster lactate clearance are more likely to survive than slower ones. 

However, accurate predictive value of lactate clearance in predicting mortality has not been well 

defined and conflicting results exist among studies." The first part of the paragraphs suggests that 

lactate clearance is good, but then the authors end by saying it's not accurate (or no good)?  

 

We apologize for not clearly expressed what the real meaning we want express. Actually, what we 

want to say is that the diagnostic accuracies (quantitative) as reported in different studies are quite 

different. For instance, the area under receiver operating characteristic curve (ROC) ranged from 0.67 

to 0.87 across different studies. The systematic review and meta-analysis aimed to obtain a “mean” of 

these different results in quantitative way, and to explore the reasons for such heterogeneity. We 

rephrased this statement in the text.  

 

The authors then jump between therapeutic interventions resulting in lactate clearance, but wants 

show that lactate clearance is "predictive of clinical outcome, independent of the intervention applied 

in RCT's". This rationale is a huge mechanistic debate, and I'm not sure if a systematic review of 

clinical studies can answer the question: Is lactate clearance a response to treatment of 

hypoperfusion/shock, or is it a natural physiologic process by the liver and kidneys?  

 

We agree with the reviewer that a systematic review cannot answer such a mechanistic debate. 

However, what we want to stress by saying “predictive of clinical outcome, independent of the 

intervention applied in RCT's” is to include RCTs when lactate clearance is reported and is linked to 

mortality. That is because we feel that RCTs may also provide useful information on the prognostic 

value of lactate clearance on clinical outcomes.  

In order to avoid this misunderstanding as proposed by the reviewer, we deleted this sentence.  

 

 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-2013-004752 on 23 M

ay 2014. D
ow

nloaded from
 

http://bmjopen.bmj.com/


 

The authors referenced 2 studies by Jones et al., and Jansen et al. Then noted that there are "many 

studies..." with "conflicting results". What are these studies? What are some of the conflicting results?  

 

We added some studies as references as follows:  

Nguyen HB, Rivers EP, Knoblich BP, Jacobsen G, Muzzin A, Ressler JA, Tomlanovich MC. Early 

lactate clearance is associated with improved outcome in severe sepsis and septic shock*. Crit Care 

Med. 2004;32(8):1637–1642.  

Jansen TC, van Bommel J, Schoonderbeek FJ, Sleeswijk Visser SJ, van der Klooster JM, Lima AP, 

Willemsen SP, Bakker J. Early lactate-guided therapy in intensive care unit patients: a multicenter, 

open-label, randomized controlled trial. Am J Respir Crit Care Med. 2010;182(6):752–761.  

Arnold RC, Shapiro NI, Jones AE, Schorr C, Pope J, Casner E, Parrillo JE, Dellinger RP, Trzeciak S. 

Multi-Center Study of Early Lactate Clearance as a Determinant of Survival in Patients with Presumed 

Sepsis. Shock. 2009 Jul;32(1):35-9.  

McNelis J, Marini C, Jurkiewicz A, et al. Prolonged lactate clearance is associated with increased 

mortality in the surgical intensive care unit. The American Journal of Surgery. 2001;182:481–485.  

Bakker J, Gris P, Coffernils P, et al. Serial blood lactate levels can predict the development of multiple 

organ failure following septic shock. Am J Surg. 1996;171:221–226.  

 

Furthermore, we provided information on how the results are conflicting in published literature. “These 

studies reported conflicting results. For instance, the sensitivity of lactate clearance in predicting 

mortality ranged from 0.45 to 0.97; and the specificity ranged from 0.52 to 0.84.”  

 

 

 

While it may be true, the authors have not convinced this reviewer that there is great controversy and 

conflicting results to support their motivation to perform a systematic review.  

We have provided data on how these conflicting results were present in published literature. Hope this 

can address the reviewer‟s concern.  

 

 

Reviewer: 3  

Reviewer Name Paul van Beest, MD PhD  

Institution and Country University Medical Center Groningen, University of Groningen, PO Box 30001, 

Groningen 9700 RB, the Netherlands  

Please state any competing interests or state „None declared‟: none declared  

 

Although I believe that statistics are adequate this study is the protocol for a systematic review to 

come. Therefor I think that a double check on the statistics are in place to prevent any difficulties for 

the authors when submitting the final results.  

 

This has been checked and we feel that this is correct.  

 

With great interest I read your manuscript “Lactate clearance as an useful biomarker for the prediction 

of all-cause mortality in critically ill patients: a systematic review study protocol”.  

 

The design seems solid, however I have one question in particular; retrospective studies will be 

excluded. Why? There are several retrospective studies on lactate in relation to outcome. Sure, such 

study design hampers definitive conclusions, however the numbers of patients studies are substantial. 

Two examples:  

 

Nichol AD et al. Relative hyperlactataemia and hospital mortality in critically ill patients: a 
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retrospective multi-centre stud. Crit Care 2010.  

 

van Beest et al. Cumulative lactate and hospital mortality in ICU patients. Ann Intensive Care 2013.  

 

 

We do not plan to exclude retrospective studies. Thus, in the revision we added the sentence 

“Observational studies will include both prospective and retrospective studies.” to explicitly state this. 

Only in sensitivity analysis, we will exclude studies with retrospective design to examine whether the 

result is sensitive to the quality of study design.  

 

 

Search terms: consider terms such as hyperlactata(e)mia  

 

This term is added to the searching strategy (table 1).  

 

Minor comments:  

page 3 - 19: main instead of greatest  

page 3 - 26: and clearance instead of of clearance  

page 3 - 50: Many….please revise this sentence  

 

 

All these minors were corrected according to the reviewer‟s comments. 

VERSION 2 – REVIEW 

REVIEWER Paul A. van Beest 
University Medical Center Groningen,  
University of Groningen  
Dept. Anesthesiology,  
Groningen,  
the Netherlands 

REVIEW RETURNED 22-Apr-2014 

 

- The reviewer completed the checklist but made no further comments. 
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