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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 white blood cell count and non-alcoholic fatty 
liver disease in urban Han Chinese: a prospective cohort study 

AUTHORS Wang, Shukang; Zhang, Chengqi; Zhang, Guang; Yuan, 
Zhongshang; Liu, Yanxun; Ding, Lijie; Sun, Xiubin; Jia, Hongying; 
Xue, Fuzhong 

 

VERSION 1 - REVIEW 

REVIEWER Nicola Vitturi 
Department of Medicine, Azienda Ospedaliera-University Hospital-of 
Padova 

REVIEW RETURNED 09-Nov-2015 

 

GENERAL COMMENTS Well-written, interesting paper.  

 

REVIEWER C. Rinaldi A. Lesmana 
Department of Internal Medicine, Hepatobiliary Division, Cipto 
Mangunkusumo Hospital, University of Indonesia  
 
Digestive Disease and GI Oncology Center, Medistra Hospital, 
Jakarta  
 
INDONESIA 

REVIEW RETURNED 16-Nov-2015 

 

GENERAL COMMENTS At the method section it is not clear what is regular alcohol drinking.  
How accurate two times follow up for the occurence of NAFLD from 
2005 - 2011?  
It is not clearly stated the use of the statistic test in table 1 regarding 
the possible of normal distribution.  
What about the possibility of mild infection or any other cause for 
increase of WBC ?  
It is not clear what is the outcome of the patient and impact for 
clinicians?  

 

REVIEWER Jila Torabizadeh 
Department of pathology, Imam hospital, Mazandaran university of 
medical sciences , Iran 

REVIEW RETURNED 28-Nov-2015 

 

GENERAL COMMENTS in discussion; please use some related articles about this issue and 
compare their results with yours  
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The tables are many and not clear   

 

REVIEWER Giovanni Tarantino, MD 
Department of Clinical Medicine and Surgery, Federico II University 
Medical School of Naples,  
Via Sergio Pansini, 5  
80131 Naples, Italy. 

REVIEW RETURNED 11-Dec-2015 

 

GENERAL COMMENTS Authors state.......we could not determine whether an elevated WBC 
level was a primary cause of NAFLD.....  
 
Blood counts do not impact (see the Title) or cause NAFLD.  
Authors are requested to rephrase these sentences.  
 
 
 
Authors state......Additionally, WBC (cells10E9 /L) quartiles were 
categorized separately as follows: Q1: WBC<5.35, Q2: 
5.35≤WBC<6.20, Q3: 6.20≤WBC<7.14, and Q4: WBC≥7.  
Authors are requested to justify their choice (statistically or basing 
on literature data or otherwise)  
 
 
Authors state......Current smoker (%) 634(18.8) 1555(13.2)*  
Regular exercise (%) 1286(38.1) 3426(29.0)*  
*P<0.001: comparison between NAFLD and non-NAFLD (χ2 test for 
categorical data).  
I agree with the fact that smoking is a risk factor for NAFLD, but it is 
strange that NAFLD patients do less exercise. Also taking into 
account the hazard ratios (HRs) and their 95% confidence intervals 
(CI) from Cox model for prediction of NAFLD using WBC as the 
independent variable... Regular exercise 0.922(0.855, 0.995) 
0.914(0.848, 0.986) seems to be a protective factor. Authors should 
comment at large this point.  
 
Authors repeteadly refer to cytokines, produced by adipose tissue 
and mainly by spleen, the main of them is IL-6, and should quote the 
appropriate references dealing with NAFLD/NASH, i.e., Could 
inflammatory markers help diagnose nonalcoholic steatohepatitis? 
Eur J Gastroenterol Hepatol. 2009 May;21(5):504-  
 
and  
 
World J Gastroenterol. 2011 Sep 7;17(33):3776-84. Spleen: A new 
role for an old player?  
 
Their reference n 17 is correct but generic, anyway could be left, i.e., 
. Kishimoto T. IL-6: from its discovery to clinical applications. 
International Immunology 2010; 22(5):354 347–352  
 
NAFLD diagnosed at Ultrasonography (US) is not a limitation but the 
best available method in epidemiological studies. US is a well-
established and cost-effective imaging technique for the diagnosis of 
hepatic steatosis, especially for screening a large population at risk 
of NAFLD, i.e.,  
Am J Gastroenterol. 2012 Apr;107(4):561-7. Ultrasonographically 
detected non-alcoholic fatty liver disease is an independent predictor 
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for identifying patients with insulin resistance in non-obese, non-
diabetic middle-aged Asian adults.  
Similar population!  
authors should refer to this study.  
Finally, the most recent reference dealing with the concept ...NAFLD 
is an expression of the MS is.....What about non-alcoholic fatty liver 
disease as a new criterion to define metabolic syndrome?World J 
Gastroenterol. 2013 Jun 14;19(22):3375-84. 

 

REVIEWER Dr Subir Kumar Das 
College of Medicine & JNM Hospital, WBUHS  
Kalyani, Nadia 741235  
West Bengal, India 

REVIEW RETURNED 26-Dec-2015 

 

GENERAL COMMENTS The major limitation of this study is identification of NAFLD patients. 
Only ultrasonography is not determinant for NAFLD. Though biopsy 
is gold standard, liver enzyme markers should also be included.  
Therefore, subject selection was improper 

 

VERSION 1 – AUTHOR RESPONSE 

Response to Reviewer #2  

1.At the method section it is not clear what is regular alcohol drinking.  

Response: Thanks for pointing this out. It is indeed important to give the definition of regular alcohol 

drinking. Questions about alcohol intake included the type of alcohol consumed, the frequency of 

alcohol consumption per week and the usual amount per day (≥20 g/day). Alcohol intake was further 

coded as an ordered categorical variable as follows: 0, never; 1, seldom; 2, often, wine; 3, often, beer; 

4, often, Chinese spirits; and 5, often, mixed/all types. Persons with a value greater than 1 were 

considered regular alcohol users. We have also added this information in the Materials and Method 

section. (see page 5, line 112-116)  

2.How accurate two times follow up for the occurence of NAFLD from 2005 - 2011?  

Response: Thanks a lot. The data in our manuscript were extracted from health check-up system. 

During 2005 to 2011, not all subjects regularly participate in physical examination every year, persons 

who have only one physical examination were excluded, and those who visited the health check-up 

system at least two times were included in the final analysis. For instance, one may enter the cohort 

on 2006 but no other records can be captured before 2011, and thus be excluded.  

3.It is not clearly stated the use of the statistic test in table 1 regarding the possible of normal 

distribution.  

Response: Thank you for your insightful comments. As you mentioned, two-sample t-test generally 

indeed require the normal distribution assumption. Following your instructions, we have checked the 

normality of variables listed in Table 1 based on histogram, and Wilcoxon rank sum test was adopted 

for variables with skewed distribution, meanwhile, we have reorganized the methods section based on 

your comments (see Table 1, and line155-163 in page7).  

4.What about the possibility of mild infection or any other cause for increase of WBC?  

Response: Thanks for your comments. Indeed, there are many causes contributing to the increase of 

WBC, such as active infection, inflammation, chronic kidney disease, rheumatologic disease or 

cancer. In our manuscript, in order to confirm the association between WBC and NAFLD, we 

excluded the subjects with WBC outside the reference range (4000-10000cells/μL) which is calculated 

according to large sample size. The intuition is that the larger WBC outside the reference range, the 

higher possibility of disease or infection.  

5.It is not clear what is the outcome of the patient and impact for clinicians?  
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Response: Thanks. Clear explanation for the significance of this finding is desirable.  

It is of great importance to confirm the relationship between WBC and NAFLD. WBC can be used as 

an independent predictor for NAFLD, and it is expected to improve the prediction power when 

combining WBC and any other risk factors such as age, gender, BMI and hypertension status. 

Furthermore, based on this result, the clinician can suggest the patient to prevent NAFLD once his 

WBC increase. According to your advice, we have added these comments into the Discussion in the 

revision (see page 14, line 275-278)  

Response to Reviewer #3  

1.in discussion; please use some related articles about this issue and compare their results with yours  

Response: Thank you for your valuable suggestions. We have re-searched the related topics, and 

found that few works attempted to explore the relationship between WBC and NAFLD. One cross-

sectional study with Korean adults has also shown a significant association between WBC count and 

NAFLD, which is consistent with our findings. These comments have added in the Discussion in the 

revision (see page 13, line 264-265).  

2.The tables are many and not clear  

Response: We have checked carefully all tables again, and found that Table 2 may bring the readers 

confusion. We removed the footnotes of Table 2 corresponding to the significant difference of any two 

groups of WBC quartiles, and stated these findings in the main text (see Table2, and line 192-195 in 

page 9).  

Response to Reviewer #4  

1.Authors state.......we could not determine whether an elevated WBC level was a primary cause of 

NAFLD.....  

Response: Thank you for point this out. It seems a little inappropriate to state in this way. The original 

purpose is to illustrate the drawback of the referenced cross-sectional analysis, which is unable to 

confirm the time sequence of the WBC level and incidence of NAFLD. We changed this sentence to 

be “It is difficult to determine the time relationship between an elevated WBC and the incidence of 

NAFLD”. (see page 4, line 95-96)  

2.Blood counts do not impact (see the Title) or cause NAFLD.  

Authors are requested to rephrase these sentences.  

Response: We have changed the title into “Association between white blood cell count and non-

alcoholic fatty liver disease in urban Han Chinese” following your instructions.  

3.Authors state......Additionally, WBC (cells10E9 /L) quartiles were categorized separately as follows: 

Q1: WBC<5.35, Q2: 5.35≤WBC<6.20, Q3: 6.20≤WBC<7.14, and Q4: WBC≥7.  

Authors are requested to justify their choice (statistically or basing on literature data or otherwise)  

Response: Quartiles method is a common classification method for numerical variables when the 

specific clinical boundary value is absent. We have determined these choice from a statistical 

perspective, which has been commonly used in the previous studies.  

4.Authors state......Current smoker (%) 634(18.8) 1555(13.2)*  

Regular exercise (%) 1286(38.1) 3426(29.0)*  

*P<0.001: comparison between NAFLD and non-NAFLD (χ2 test for categorical data).I agree with the 

fact that smoking is a risk factor for NAFLD, but it is strange that NAFLD patients do less exercise. 

Also taking into account the hazard ratios (HRs) and their 95% confidence intervals (CI) from Cox 

model for prediction of NAFLD using WBC as the independent variable... Regular exercise 

0.922(0.855, 0.995) 0.914(0.848, 0.986) seems to be a protective factor. Authors should comment at 

large this point.  

Response: Thank you for your attention. The baseline rate of regular exercise in the NAFLD group 

were significantly higher than that in the non-NAFLD group (P<0.001). This counter-intuitive finding 

may be partly due to that other potential confounding factors (age, gender, BMI, hypertension, TG, 

HDL-C, LDL-C and smoking) are not adjusted, which is insufficient to explain the true relationship 

between regular exercise and NAFLD. The following multivariate analysis showed regular exercise is 

a protective factor for the occurrence of NAFLD (0.914, 95% CI (0.848, 0.986)). We have added the 

comments in the Discussion. (see page13, line 250-255)  
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5.Authors repeteadly refer to cytokines, produced by adipose tissue and mainly by spleen, the main of 

them is IL-6, and should quote the appropriate references dealing with NAFLD/NASH, i.e., Could 

inflammatory markers help diagnose nonalcoholic steatohepatitis? Eur J Gastroenterol Hepatol. 2009 

May;21(5):504-and World J Gastroenterol. 2011 Sep 7;17(33):3776-84. Spleen: A new role for an old 

player?  

Their reference n 17 is correct but generic, anyway could be left, i.e., . Kishimoto T. IL-6: from its 

discovery to clinical applications. International Immunology 2010; 22(5):354 347–352  

Response: Thank you for your valuable suggestion. We have read these two literatures you 

mentioned, and added them into the reference list following your comments. Meanwhile, we still kept 

the original reference 17. (see reference 18-19)  

6.NAFLD diagnosed at Ultrasonography (US) is not a limitation but the best available method in 

epidemiological studies. US is a well-established and cost-effective imaging technique for the 

diagnosis of hepatic steatosis, especially for screening a large population at risk of NAFLD, i.e.,  

Am J Gastroenterol. 2012 Apr;107(4):561-7. Ultrasonographically detected non-alcoholic fatty liver 

disease is an independent predictor for identifying patients with insulin resistance in non-obese, non-

diabetic middle-aged Asian adults.Similar population! authors should refer to this study.  

Response: Thank you for your valuable comments. We agree that US is a well-established and cost-

effective imaging technique for the diagnosis of hepatic steatosis. While another reviewer has also 

questioned that the gold standard is biopsy and only US is not determinant for NAFLD. Thinking 

carefully, we still put this as one limitation, but argue that US is most efficient for the diagnosis of 

NAFLD, especially for population study to embed your valuable suggestions into our revision (see 

page15, line310-313). Also, the reference you mentioned has been listed (see reference 56).  

7.Finally, the most recent reference dealing with the concept ...NAFLD is an expression of the MS 

is.....What about non-alcoholic fatty liver disease as a new criterion to define metabolic 

syndrome?World J Gastroenterol. 2013 Jun 14;19(22):3375-84.  

Response: Thank you for providing the valuable reference. We have studied this work and found that 

it is indeed a paper with high merit. Also, we have added it into the reference list. (see reference 48)  

Response to Reviewer #5  

1. The major limitation of this study is identification of NAFLD patients. Only ultrasonography is not 

determinant for NAFLD. Though biopsy is gold standard, liver enzyme markers should also be 

included.  

Therefore, subject selection was improper  

Response: Thanks for pointing this out. We totally agree with your viewpoints. As you mentioned, 

biopsy is the gold standard, while it is impossible to obtain for large samples. Unfortunately, we re-

checked our health check-up data, but still failed to have access to the liver enzyme marker. Another 

review also questioned this, the point is that Ultrasonography is a well-established and cost-effective 

imaging technique for the diagnosis of hepatic steatosis, especially for screening a large population at 

risk of NAFLD. Thinking carefully, we have treated this as one limitation following your suggestions, 

while illustrating that US may be more appropriate for the diagnosis of NAFLD, especially for large 

population study (see page15, line310-313). The corresponding reference has also been listed (see 

reference 56). 
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VERSION 2 – REVIEW 

REVIEWER C. Rinaldi A. Lesmana MD, PhD 
Hepatobiliary Division, Department of Internal Medicine, Cipto 
Mangunkusumo Hospital, University of Indonesia  
 
Digestive Disease & GI Oncology Center, Medistra Hospital, Jakarta  
 
INDONESIA 

REVIEW RETURNED 17-Feb-2016 

 

GENERAL COMMENTS The association between the WBC and NAFLD is quite clearly 
defined.  
However, it should be also clearly defined about the role of WBC in 
inflammation and NAFLD as not all NAFLD patients will develop 
NASH and cirrhosis.  
This would be a good message from this study, whether the author 
would like to know more the potential marker based on 
pathophysiology or to predict the liver disease progression. 

 

REVIEWER Giovanni Tarantino, MD 
Federico II University Medical School of Naples, Italy  
Department of Clinical Medicine and Surgery 

REVIEW RETURNED 05-Feb-2016 

 

GENERAL COMMENTS Authors have fully answered comments.  

 

REVIEWER Dr Subir Kumar Das 
College of Medicine & JNM Hospital, WBUHS  
Kalyani, Nadia 741235  
West Bengal;  
INDIA 

REVIEW RETURNED 20-Feb-2016 

 

GENERAL COMMENTS The authors discussed on NAFLD, However,  
1. Authors mentioned Lipid profile, but not liver function tests 
marker.  
2. Apart from WBC, other hematological parameters may also be 
associated. A paper in this aspect already published in Singapore 
Medical Journal by Das and others. Authors may check that 
publication.  
3. Include gender based comparison, as well total between NAFLD 
patients and healthy individuals.  
4. Moreover a comparison depending on degree of severity may be 
more informative  
5. Further statistical analysis may be required to identify the risk 
factor responsible for NAFLD. 
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VERSION 2 – AUTHOR RESPONSE 

Response to Reviewer #2  

The association between the WBC and NAFLD is quite clearly defined. However, it should be also 

clearly defined about the role of WBC in inflammation and NAFLD as not all NAFLD patients will 

develop NASH and cirrhosis. This would be a good message from this study, whether the author 

would like to know more the potential marker based on pathophysiology or to predict the liver disease 

progression.  

Response: Thank you very much for your suggestion. It is indeed that not all NAFLD patients will 

develop NASH and cirrhosis. The role of WBC for subjects with only NAFLD may be different from 

that for those with NAFLD, cirrhosis followed by NASH. While we failed to have access to data about 

cirrhosis and NASH, we totally agree with you that this topic is of great significance and will make 

efforts to study this in further work. Your comments have been embedded into the discussion in the 

revision (see page 14, line 287-289).  

 

Response to Reviewer #5  

1. Authors mentioned Lipid profile, but not liver function tests marker.  

Response: Thank you for your insightful comments. It is quite necessary to include liver function tests 

markers in our analysis. Following your suggestions, we have searched the check-up data and found 

that serum total protein (TP), albumin (ALB) and globin (GLO) among the liver function markers were 

measured. We have updated the results, added the analysis details and revised the corresponding 

Tables (Table 1-4, Table S2). It can be found that WBC was also significantly associated with NAFLD 

after adjusting partial the liver function test markers. It is a pity that the liver enzyme markers (ALT, 

AST and GGT) are lack in our body health check-up data, we have added this limitation in our 

discussion (see page 14-15, line 287-289).  

 

2. Apart from WBC, other hematological parameters may also be associated. A paper in this aspect 

already published in Singapore Medical Journal by Das and others. Authors may check that 

publication.  

Response: Thank you for your suggestions. We have carefully reviewed the paper you listed above. 

Meanwhile, we have re-analyzed the association between NAFLD and other hematological 

parameters measured in our health check-up data, and found that apart from WBC, red blood cell 

count (RBC), Hemoglobin (Hb), mean corpuscular volume (MCV), mean corpuscular hemoglobin 

concentration (MCHC), red cell distribution width-standard deviation (RDW-SD), Neutrophil, Platelet 

count are also significantly associated with NAFLD after adjusting for other relevant factors including 

age, gender, smoking, regular exercise, BMI, hypertension, hyperglycemia, TC, TG, HDL-C and LDL-

C. Following your instructions, we have added these results (Table S2) and the corresponding 

statements in the revision (see page 13, line 244-248), and the literature you mentioned above have 

also been put in the reference list. (see the reference 27)  

 

3. Include gender based comparison, as well total between NAFLD patients and healthy individuals.  

Response: Thank you for point this out. Comparisons of some characteristics were conducted 

between incident NAFLD and non-NAFLD subjects grouped by sex. (see Table S1)  

 

4. Moreover a comparison depending on degree of severity may be more informative  

Response: Thank you for your suggestions. Indeed, comparison depending on degree of severity 

should be more informative. Unfortunately, the severity of the NAFLD has not been clearly defined in 

the health check-up data. We have added this limitation in the revision (see page 16, line 326-328).  

 

5. Further statistical analysis may be required to identify the risk factor responsible for NAFLD.  

Response: Thanks a lot. The main focus of our manuscript is to explore the association between 

WBC and NAFLD based on a prospective cohort study. NAFLD progress to more severe liver 

diseases, such as hepatocellular carcinoma and liver failure, thus increasing liver-related mortality 
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and morbidity rate of the population. Furthermore, it is associated with metabolic diseases and 

significantly increases the risk of cardiovascular disease and type 2 diabetes. It is indeed necessary 

to further identify other risk factors for NAFLD. As you mentioned, more attention should be paid to 

liver function tests marker and hematological parameters. 

 

VERSION 3 - REVIEW 

REVIEWER C. Rinaldi A. Lesmana MD, PhD 
1.Digestive Disease & GI Oncology Center, Medistra Hospital, 
Jakarta, Indonesia  
2.Department of Internal Medicine, Hepatobiliary Division, Cipto 
Mangunkusumo Hospital, University of Indonesia, Jakarta, Indonesia 

REVIEW RETURNED 18-Apr-2016 

 

GENERAL COMMENTS The reviewer completed the checklist but made no further 
comments. 

 

REVIEWER Dr Subir Kumar Das 
College of Medicine & JNM Hospital, WBUHS  
India 

REVIEW RETURNED 12-Apr-2016 

 

GENERAL COMMENTS Please check language and grammar. This study could be improved 
more.  
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