
PEER REVIEW HISTORY 

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.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Association between lymphocyte to monocyte ratio (LMR) and the 

mortality of HBV-related liver cirrhosis: A retrospective cohort study 

AUTHORS Zhang, Jie; Feng, Guofang; Zhao, Ying; Zhang, Juanwen; Feng, 
Limin; Yang, Jing 

 

VERSION 1 - REVIEW 

REVIEWER Pontisso Patrizia 
University of Padua, Italy 

REVIEW RETURNED 17-Apr-2015 

 

GENERAL COMMENTS The authors have described the prognostic value of lymphocyte to 
monocyte ratio (LMR) to predict mortality in patient with HBV-related 
liver cirrhosis, based on recent studies that indicate LMR as a 
potential biomarker for predicting clinical outcome.  
The results obtained provide evidence that LMR is lower in patients 
with cirrhosis and in this setting it is correlated with MELD score and 
with mortality. The authors conclude that Low LMR can be 
considered as an independent biomarker for predicting mortality in 
patients with cirrhosis.  
To better understand the message of the study, the following points 
should be addressed:  
1. The low LMR in patients with cirrhosis correlates with mortality, 
however, it should be interesting to assess whether there is any 
specific association with the different causes of death, described in 
page 4.  
2. A clear correlation with MELD and biochemical parameters in 
patients with cirrhosis has been provided. It has little meaning to 
carry on the same correlations in patients with chronic hepatitis and, 
less more, in normal subjects.  
3. The AUROC of MELD achieves very low improvement by the 
addition of LMR (0.878 vs 0.885). The authors indicate that the 
combination of the two parameters reaches 97.45 specificity (vs 
91.5% of MELD alone), but no information is provided for sensitivity. 
Since no relevant gain of information derives from the association of 
the two parameters, it should be better to modify the message, 
outlining that the performances of LMR, a quick parameter to 
achieve, are "similar" to that of MELD.  
4. The time to death is not reported in patients in which mortality has 
occurred. This might become an important additional information for 
the clinical use of LMR. 

 

REVIEWER Evangelos Cholongitas 
Medical School of Aristotle University, 4th Department of Internal 
Medicine Hippokration General Hospital, Greece 

REVIEW RETURNED 27-Apr-2015 
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GENERAL COMMENTS This is an interesting and well written paper regarding the prognostic 
impact of lymphocyte to monocyte ratio (LMR) in 479 patients with 
HBV-related cirrhosis. In addition, the authors evaluated also the 
LMR ratio in patients with CHB and healthy control. The authors 
found that the LMR was an independent factor of survival in cirrhotic 
patients and its addition to the MELD score increased its 
discriminative ability 
 
However, there are some important issues which should be 
addressed by the authors 
 
1) The authors should briefly mentioned the criteria for cirrhosis and 
CHB (page 4) 
2) Can the authors describe better the causes of admission and 
death? Did the authors include patients with acute infection at 
admission? 
3) How many patients had decompensated cirrhosis? It would be 
more useful to focus on this group of patients. 
4) I think that the comparisons with CHB and healthy patients are 
not needed. It would be better to evaluate only the patients with 
cirrhosis using training and validation groups. 
5) A table with comparison of died and alive patients would be more 
useful instead of Table 2. 
6) Can the authors clarify better how they combined MELD score 
and LMR? 
 
 

 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer Name Pontisso Patrizia  

Institution and Country University of Padua, Italy  

Please state any competing interests or state ‘None declared’: None to declare  

Reply: We have stated “Competing interests: None declared ” in the revised manuscript (page 9, lines 

296).  

 

Please leave your comments for the authors below  

The authors have described the prognostic value of lymphocyte to monocyte ratio (LMR) to predict 

mortality in patient with HBV-related liver cirrhosis, based on recent studies that indicate LMR as a 

potential biomarker for predicting clinical outcome.  

The results obtained provide evidence that LMR is lower in patients with cirrhosis and in this setting it 

is correlated with MELD score and with mortality. The authors conclude that Low LMR can be 

considered as an independent biomarker for predicting mortality in patients with cirrhosis.  

To better understand the message of the study, the following points should be addressed:  

1. The low LMR in patients with cirrhosis correlates with mortality, however, it should be interesting to 

assess whether there is any specific association with the different causes of death, described in page 

4.  

Reply: In our study, 92 LC patients mainly died of upper gastrointestinal bleeding (n = 40), hepatic 

encephalopathy (n = 28), hepatorenal syndrome (n = 15), infection (n = 5), and other causes (n = 4) 

(page 5, lines 122-124). We did not find any specific associations between LMR and these different 

causes of death: LMR resulted in no significant differences in LC patients whose primary cause of 

death was upper gastrointestinal bleeding, hepatic encephalopathy, or hepatorenal syndrome 
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((1.35[0.35 - 17.75]), 1.42[0.27 - 18.20], 1.39[0.39 - 18.25], p = 0.955) (page 6, lines 191-194).  

 

2. A clear correlation with MELD and biochemical parameters in patients with cirrhosis has been 

provided. It has little meaning to carry on the same correlations in patients with chronic hepatitis and, 

less more, in normal subjects.  

Reply: According to the reviewer’s comment we have, simplified the description of the correlations 

(page 6, lines 196-200), and removed the correlations of patients with chronic hepatitis and normal 

subjects.  

 

3. The AUROC of MELD achieves very low improvement by the addition of LMR (0.878 vs 0.885). 

The authors indicate that the combination of the two parameters reaches 97.45 specificity (vs 91.5% 

of MELD alone), but no information is provided for sensitivity. Since no relevant gain of information 

derives from the association of the two parameters, it should be better to modify the message, 

outlining that the performances of LMR, a quick parameter to achieve, are "similar" to that of MELD.  

Reply: The enrolled 479 LC patients were divided into two cohorts: the training cohort and the 

validation cohort. The ROC curve analyses of the training cohort were applied to estimate LMR and 

MELD score to predict mortality of LC patients (Fig. 2). LMR was changed into 1/LMR by inverse 

transformation. The AUROCs of 1/LMR and MELD score were 0.817 (95% confidence interval (CI): 

0.746-0.888; P < 0.001) and 0.868 (95% CI: 0.795-0.941; P < 0.001), respectively. The cutoff values, 

sensitivity and specificity of MELD were 19.1, 73.9 and 96.4%. LMR values were 2.10, 82.6, and 

78.8%. When 1/LMR and MELD score were combined, the AUC was 0.876 (95% CI: 0.808-0.945; P < 

0.001), only slightly higher than AUC of MELD score, and neither the specificity (71.7%) nor the 

sensitivity (96.9%) was significantly improved (page 7, lines 202-219). These data were confirmed in 

the validation cohort. We have accordingly revised the relevant content.  

 

4. The time to death is not reported in patients in which mortality has occurred. This might become an 

important additional information for the clinical use of LMR.  

Reply: We looked at 1-year mortality of LC patients and have added the 1-year mortality in the revised 

version (page 2, lines 29; page 5, lines 118-119; page 7, lines 202).  

 

Reviewer Name Evangelos Cholongitas  

Institution and Country Medical School of Aristotle University, 4th Department of Internal Medicine 

Hippokration General Hospital, Greece  

Please state any competing interests or state ‘None declared’: None declared’  

Reply: We have stated “Competing interests; None declared ” in the revised manuscript (page 9, lines 

296).  

 

Please leave your comments for the authors below  

This is an interesting and well written paper regarding the prognostic impact of lymphocyte to 

monocyte ratio (LMR) in 479 patients with HBV-related cirrhosis. In addition, the authors evaluated 

also the LMR ratio in patients with CHB and healthy control. The authors found that the LMR was an 

independent factor of survival in cirrhotic patients and its addition to the MELD score increased its 

discriminative ability  

However, there are some important issues which should be addressed by the authors  

1) The authors should briefly mentioned the criteria for cirrhosis and CHB (page 4)  

Reply: We have briefly mentioned the criteria for cirrhosis and CHB in the revised manuscript (page 5, 

lines 114-118).  

 

2) Can the authors describe better the causes of admission and death? Did the authors include 

patients with acute infection at admission?  

Reply: We have revised the causes of admission and death in the revised version (page 4, lines 100 - 

page 5, lines 131). In our study, we included LC patients with acute infection as one cause of death.  
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3) How many patients had decompensated cirrhosis? It would be more useful to focus on this group 

of patients.  

Reply: 108 LC patients were decompensated (page 5, lines 121-122) and the non-surviving LC 

patients had a higher rate of decompensated cirrhosis than surviving patients (table 2).  

 

4) I think that the comparisons with CHB and healthy patients are not needed. It would be better to 

evaluate only the patients with cirrhosis using training and validation groups.  

Reply: CHB patients and healthy controls were only used to compare basic characteristics with LC 

patients. We have simplified the comparisons with CHB and healthy patients in the revised 

manuscript. We have now divided LC patients into two cohorts: the training cohort and the validation 

cohort. The power for predicting 1-year mortality of LMR was analyzed in the training cohort and 

confirmed in the validation cohort (page 7, lines 203-219).  

 

5) A table with comparison of died and alive patients would be more useful instead of Table 2.  

Reply: We have revised Table 2 to list the comparison of non-surviving and surviving patients.  

 

6) Can the authors clarify better how they combined MELD score and LMR?  

Reply: For AUROC analysis of combined 1/LMR and MELD score for predicting mortality in LC 

patients, predictive models of 1/LMR, MELD, and 1/LMR + MELD were first developed by binary 

logistic regression analyses, respectively. Probabilities of 1/LMR, MELD, and 1/LMR + MELD were 

then generated, respectively and used as three new input variables for the ROC curve analysis 

(shown in Figure 2). We have, accordingly, added the relevant content in the Statistical analysis 

section (page 6, lines 159-163). 

VERSION 2 - REVIEW 

REVIEWER Evangelos Cholongitas 
4th Department of Internal Medicine, Hippokration General Hospital, 
Medical School Aristotle University of Thessaloniki, Greece 

REVIEW RETURNED 01-Jul-2015 

 

GENERAL COMMENTS This is an interesting and well written paper regarding the 
performance of lymphocyte to monocyte ratio (LMR) to predict 
mortality in patients with cirrhosis. The authors found that LMR was 
lower in cirrhotics compared to those with CHB and healthy control 
and it was an independent factor of mortality. LMR discrimination 
ability was similar to the MELD score.  
These findings are novel. However, there are several issues which 
should be addressed by the authors  
 
1) LMR was evaluated only in patients with hepatitis B and this 
should be mentioned in the title and the abstract  
2) How did the authors select the healthy control? This cohort was 
consecutive pts collected at the same period of time? Similarly in 
CHB pts, because the number of pts with cirrhosis was larger 
compared to CHB pts.  
3) Page 6: “…(HBsAg) positivity for > 6 months and persistently 
positive HBsAg and/or HBV DNA” How can be HBV DNA positive 
but HBsAg (-)  
4) The causes of admission in cirrhotics, particularly in those without 
decompensation? Did the authors exclude pts with decompensated 
cirrhosis with infection or acute complication or they were at stable 
condition?  
5) The prognosis is quite different between compensated and 
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decompensated cirrhosis.  
6) How many pts were under antiviral therapy?  
7) The correlations between LMR and MELD score were significant 
but still poor. Please comment  
8) The causes of death were only liver related?  
9) How did the authors divide training and validation cohorts?  
10) How did they decide to add MELD and 1/LMR for the new 
score?  
11) How many variables (in Table 2) from univariate analysis were 
included in the multi regression analysis?  
12) Why did the authors include gender in multi-analysis (in Table 2 
it seems that gender was not a significant factor for mortality). 

 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer Name Evangelos Cholongitas Institution and Country 4th Department of Internal Medicine, 

Hippokration General Hospital, Medical School Aristotle University of Thessaloniki, Greece  

Please leave your comments for the authors below  

This is an interesting and well written paper regarding the performance of lymphocyte to monocyte 

ratio (LMR) to predict mortality in patients with cirrhosis. The authors found that LMR was lower in 

cirrhotics compared to those with CHB and healthy control and it was an independent factor of 

mortality. LMR discrimination ability was similar to the MELD score.These findings are novel. 

However, there are several issues which should be addressed by the authors  

 

Please state any competing interests or state ‘None declared’: None declared  

Reply: We stated Competing interests ‘None declared’ (page9, lines 324).  

 

1) LMR was evaluated only in patients with hepatitis B and this should be mentioned in the title and 

the abstract.  

Reply: We have modified the title and the abstract (page1, lines2, page2, lines 20), accordingly.  

 

2) How did the authors select the healthy controls? This cohort was consecutive pts collected at the 

same period of time? Similarly in CHB pts, because the number of pts with cirrhosis was larger 

compared to CHB pts.  

Reply:  

-Healthy controls were selected from health examination population who underwent a general health 

checkup that included a physical examination and some clinical laboratory tests at the Health Care 

Centre of the First Affiliated Hospital of Medical College of Zhejiang University between September 

2013 and October 2013. Healthy controls corresponded to HBsAg negative individuals with normal 

liver function, normal renal function, and no infection (page5, lines 136-140).  

- Patients with HBV-related liver cirrhosis (LC) and CHB pts were all consecutively collected between 

October 2012 and October 2013 (page4, lines103; page5, lines113).  

-Healthy controls and CHB patients (disease controls) were set up as control groups, using, as 

compared to LC patients, a 1:2 ratio for healthy controls, and a 1/3 ratio (approximately) for CHB 

patients (part of CHB patients were excluded). We have not adopted a 1:1 ratio and this has been 

mentioned as a limitation of our manuscript (page9, lines317-318).  

 

 

3) Page 6: “…(HBsAg) positivity for > 6 months and persistently positive HBsAg and/or HBV DNA” 

How can be HBV DNA positive but HBsAg (-)  

Reply: We mean that CHB was defined as HBsAg positivity for > 6 months and positive HbsAg or 

HBsAg positivity for > 6 months and positive HBV DNA.  
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4) The causes of admission in cirrhotics, particularly in those without decompensation? Did the 

authors exclude pts with decompensated cirrhosis with infection or acute complication or they were at 

stable condition?  

Reply: Liver cirrhosis was diagnosed on the basis of liver disease history, clinical manifestations, 

laboratory tests, imaging data, and, whenever feasible, liver biopsy17. The causes of admission in LC 

pts without decompensation were mainly liver failure, with jaundice, and portal hypertension 

manifestations (including hypersplenism). The causes of admission for decompensated LC pts were 

mainly liver dysfunction, jaundice, together with ascites, upper gastrointestinal bleeding from 

esophageal varices, hepatic encephalopathy, hepatorenal syndrome, and infection (page5, lines120-

24).We included compensated and decompensated cirrhosis with or without infection and/or acute 

complication. We only excluded LC patients with a concurrent infection of hepatitis C/D/E/G virus (n = 

3), human immunodeficiency virus (HIV, n = 1), hepatocellular carcinoma (HCC, n = 56), alcoholic 

cirrhosis (n = 5), schistosomiasis cirrhosis (n = 1), and autoimmune liver disease (n = 2).  

 

 

5) The prognosis is quite different between compensated and decompensated cirrhosis.  

Reply: Decompensated cirrhosis was defined by the presence of jaundice, ascites, variceal 

haemorrhage or hepatic encephalopathy (page5, lines119-120). Each year, approximately 2%-5% of 

compensated cirrhosis patients develop decompensation, Decompensated cirrhosis patients mainly 

die of cirrhosis-related complications, and the prognosis of decompensated cirrhosis is markedly 

worse, with a 5-year survival of 14%-35% compared to 84% in compensated cirrhosis19-20. If 

decompensated cirrhosis patients frequently present with more than one facet of liver 

decompensation, patients should receive intensive medical care and be evaluated for liver 

transplantation evaluation 19. In our non-surviving group, most patients had decompensated cirrhosis, 

and their LMR values were significantly lower than those of the surviving group where most patients 

had compensated cirrhosis (page8, lines250-258).  

 

6) How many pts were under antiviral therapy?  

Reply: 227 LC and 33 CHB patients were under antiviral therapy before admission, 189 LC and 76 

CHB patients were under antiviral therapy after admission, altogether 416 LC (86.8%) and 109 

(81.3%) CHB were under antiviral therapy (page5, lines 128-130).  

 

7) The correlations between LMR and MELD score were significant but still poor. Please comment  

Reply: LMR was significant correlated to the MELD score with a low correlation coefficient (r), but we 

found that the r values in non-surviving LC patients were higher than in surviving LC patients, 

indicating that the LMR changes in non-surviving LC patients were more pronounced, which coincided 

with the Table 3 results (page8, lines 258-262).  

 

8) The causes of death were only liver related?  

Reply: We have revised the other causes (n = 4) and classified them into electrolyte disturbance 

(n=2), multiple organ failure (n=1), and respiratory failure (n=1) (page5, lines 135-136).  

 

9) How did the authors divide training and validation cohorts?  

Reply: For dividing estimation and validation cohorts, we used random number generators of SPSS 

(page6, lines168-169).  

 

10) How did they decide to add MELD and 1/LMR for the new score?  

Reply: In our manuscript, the sensitivity and specificity were 73.9 and 96.4% for MELD respectively, 

and 82.6 and 78.8% for LMR values. We assumed that by combining MELD and 1/LMR we would 

obtain a higher sensitivity than with 1/LMR alone, and a higher specificity than with MELD alone. So, 

we calculated the probability of 1/LMR + MELD and analyzed the ROC curve of MELD+1/LMR, but 
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we found that MELD+1/LMR were not better than MELD.  

 

11) How many variables (in Table 2) from univariate analysis were included in the multi regression 

analysis?  

Reply: Age, TP, Alb, TBIL, ALT, AST, TG, Tch, Cr, INR, LMR, and MELD score were included in the 

multi regression analysis in our revised manuscript (page7, lines235-240).  

 

12) Why did the authors include gender in multi-analysis (in Table 2 it seems that gender was not a 

significant factor for mortality).  

Reply: We have now excluded gender in multi regression analysis and re-run multi regression 

analysis. The new calculated data are listed in Table 3. 
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