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VERSION 1 - REVIEW 

REVIEWER Jeffrey A Kraut 
UCLA School of Medicine, USA 

REVIEW RETURNED 17-Feb-2016 

 

GENERAL COMMENTS Determining the factors that contribute to increased morbidity and 
mortality in the general population is an important goal. The authors 
use a large existing data base the NHANES data base to examine 
the relationship between LDH and mortality in patients with 
presumed metabolic syndrome. They found higher LDH values were 
associated with increased mortality. This information could be 
helpful in developing preventi ve measures if the mechanisms of 
increased mortality can be elucidated.  
Criticisms  
1. The authors recognize that the relationship between LDH and 
mortality is correlative not causative but LDH can be increased from 
liver disease or bone disease or other disorders. Can they determine 
the origin of the increased LDH in their patients. They appear to not 
be able to but this should be explored further.  
2. What other possible prognostic markers such as serum creatinine 
and eGFR. These might give some insight into causation.  
3. Single values of LDH are used. Do they have any cases in which 
multiple values might be available. The trend in LDH could be 
important. 

 

REVIEWER Yuming Chen 
Sun Yat-sen University, P. R. China 

REVIEW RETURNED 25-Feb-2016 

 

GENERAL COMMENTS The authors examined the associations of blood levels of LDH and 
total mortality in US adults with MetS using the data set of NHANES 
III. The results may be useful since LDH is a widely used marker in 
clinical setting. However, there are many questions needed to 
address.  
 
1. Abstract, Line 4-7, the authors aimed to examine the joint 
association between serum LDH and MetS and all-cause mortality, 
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however, they could not do it in the population with MetS only. To 
address this research question, they should include both people with 
and without MetS.  
2. Page 3, Line 8, this study is not a cross-sectional study  
3. Introduction, the authors need to address why it is necessary to 
examine the LDH-death association in MetS population. Does MetS 
modify the LDH-death assocaition?  
4. Methods, it is needed to indicate when to collect the blood sample 
for the LDH testing, at baseline or during follow-up? And when did 
the MetS was diagnosed? It is needed to discuss if the time of 
sample testing and MetS might influence the LDH-death association.  
5. Method, A few diseases, such as CVDs, cancers, may increase 
LDH, and confound the association between LDH and total mortality. 
To exclude the infuences of these serious diseases, the death in the 
first 1 or 2 years after the determination of LDH should be excluded 
from the analysis.  
6. Discussion, this study aimed to examine the LDH-total death 
association in MetS population, It’s needed to explain why LDH 
might increase total mortality in general people or those with MetS, 
or MetS-related diseases, rather than other diseases that un-related 
to MetS.  
7. Page 17, line 4-7, this study was fully based on the data set of 
NHANES III, all the authors were not involved in the data collection. 
Therefore, these authors were not relevant to any “intervention”, or 
“the data collection methods”, and might not meet the criteria for 
authorship. 

 

REVIEWER Paola Forti 
University of Bologna, Italy 

REVIEW RETURNED 08-Mar-2016 

 

GENERAL COMMENTS In the abstract, the study design is defined as a cross-sectional one, 
but the actual design seems to be a retrospective one.  
The cohort is a non-contemporary one and , due to intervening 
changes in medical management of MetS related conditions, the 
study results might not be applicable to contemporary cohorts.  
Is information about cause of death avilable ? If so, the study 
hypothesis would be better supported by evidence of a specific 
relationship between LDH and cardiovascular mortality. 

 

VERSION 1 – AUTHOR RESPONSE 

Comments from Reviewer#1:  

Determining the factors that contribute to increased morbidity and mortality in the general population 

is an important goal. The authors use a large existing data base the NHANES data base to examine 

the relationship between LDH and mortality in patients with presumed metabolic syndrome. They 

found higher LDH values were associated with increased mortality. This information could be helpful 

in developing preventive measures if the mechanisms of increased mortality can be elucidated.  

Criticisms  

1. The authors recognize that the relationship between LDH and mortality is correlative not causative 

but LDH can be increased from liver disease or bone disease or other disorders. Can they determine 

the origin of the increased LDH in their patients. They appear to not be able to but this should be 

explored further.  

Response:  

Thank you for your thorough review and salient observations.In order to minimize the confounding 
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effect, we excluded participants with liver disease (level of serum aspartate aminotransferase or 

alanine aminotransaminase> 40 U/L) or bone disease (level of serum alkaline phosphatase >117 U ) 

at baseline. After reanalysing our data, positive association between higher level of serum LDH and 

mortality from all-causes in individuals with MetS was still robust.  

 

2. What other possible prognostic markers such as serum creatinine and eGFR. These might give 

some insight into causation.  

Response:  

Thank you for your thorough review and salient observations. According to your recommendation, we 

had corrected the regression model 3 and adjusted the possible prognostic markers, such as serum 

creatinine, CRP, serum total bilirubin, serum uric acid, and smoking. (Table 4, 5 and 6). Positive 

association between higher level of serum LDH and mortality from all-causes in individuals with MetS 

was still noted.  

 

3. Single values of LDH are used. Do they have any cases in which multiple values might be 

available. The trend in LDH could be important.  

Response:  

Thank you for your thorough review and salient observations.We had added table 3 according to your 

recommendation. The values of LDH was significantly correlated with all-cause mortality in patients 

with MetS.  

 

Comments from Reviewer#2:  

The authors examined the associations of blood levels of LDH and total mortality in US adults with 

MetS using the data set of NHANES III. The results may be useful since LDH is a widely used marker 

in clinical setting. However, there are many questions needed to address.  

 

1. Abstract, Line 4-7, the authors aimed to examine the joint association between serum LDH and 

MetS and all-cause mortality, however, they could not do it in the population with MetS only. To 

address this research question, they should include both people with and without MetS.  

Response:  

Thank you for your thorough review and salient observations.We had corrected the table1 according 

to your recommendation.  

 

2. Page 3, Line 8, this study is not a cross-sectional study  

Response:  

Thank you for your thorough review and salient observations. We had corrected the sentence 

according to your recommendation and this study is a retrospective study.  

 

3. Introduction, the authors need to address why it is necessary to examine the LDH-death 

association in MetS population. Does MetS modify the LDH-death assocaition?  

Response:  

Thank you for your thorough review and salient observations. Metabolic syndrome (MetS), a 

clustering of cardiometabolic risk factors, was associated with type 2 diabetes and cardiovascular 

disease (CVD) risk (1,2). Previous studies revealed that MetS was associated with increased all-

cause mortality(3-7). Inflammation played an important role in several processes critical to the 

development of type 2 diabetes, atherothrombosis and MetS (8-10).  

 

A chronic state of inflammation appeared to be a central mechanism underlying the pathophysiology 

of MetS. There were several extracellular and intracellular pathways involving inflammation in MetS 

(11). Visceral adiposity and products of adipocytes were the major risk factor responsible for the 

development of MetS. Adipocytes secreted monocyte chemoattractant protein-1 (MCP-1) and the 

cytokines tumor necrosis factor (TNF)-α and interleukin (IL)-6, which caused infiltration of 
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macrophages into adipose tissue. These macrophages in turn released TNF-αand IL-6 and activated 

the proinflammatory transcription factor nuclear factor (NF)-kB and activator protein 1 (AP-1), which 

led to increased production of proinflammatory cytokines, thus exacerbating inflammation. As a 

central mediator of inflammation, NF-kB regulated more than 200 genes involved in inflammation, 

innate immunity, and apoptosis and led to the production of proinflammatory cytokines, macrophage 

recruiting factors, vascular cell adhesion molecules, remodeling proteases, prothrombotic proteins, 

and enzymes that promoted oxidative stress as well as inducible nitric oxide synthase (iNOS) and C-

reactive protein (CRP).  

 

CRP was an inflammatory biomarker increasingly used in cardiovascular risk assessment (12-

15).Inflammation, as assessed by CRP, was emerging as a predictor of cardiovascular disease 

(CVD), and it might be an important precursor of the MetS and type 2 diabetes (16-17).Higher CRP 

was associated with other health outcomes, including all-cause mortality (18-20), insulin 

resistance(21), diabetes (22), and MetS (23-24).Several studies have demonstrated relationships 

between individual components of the MetS and CRP (16-17, 25-32).CRP values clearly increased 

with the number of manifestations of the MetS.CRP values were nearly twice as high in subjects with 

equal to and greater than four features of MetS compared with those without it (28).The data 

suggested that components of the MetS were associated with a systemic inflammatory response.  

 

Serum lactate dehydrogenase (LDH), a ubiquitous cellular enzyme, was increased following tissue 

breakdown. Elevated serum LDH was present in numerous clinical conditions, such as hemolysis, 

cancer, severe infections and sepsis, brain infarcts, meningitis, encephalitis, pulmonary infections and 

infarcts, liver diseases, pancreatitis, myositis, hematologic malignancies, human immunodeficiency 

virus infections (33).  

 

Serum LDH has previously been reported as a marker of ominous outcome in cancer patients, 

including testicular cancer, small cell lung cancer, small cell carcinoma of the prostate, metastatic 

renal cell carcinoma, melanoma (34-39) and hematologic malignancies, such as large cell lymphomas 

and multiple myeloma (40-41). In addition, the prognostic value of serum LDH was shown in patients 

with sepsis (42).Therefore, serum LDH was a distinguishing clinical biomarker and predictor of severe 

underlying diseases, mostly solid and hematologic malignancies, and severe infections. Moreover, 

several inflammatory diseases were also correlated with serum LDH.  

 

Some pulmonary disorders, including chronic obstructive pulmonary disease, coal-dust exposure, 

diffuse interstitial pneumonitis, cryptogenic fibrosing alveolitis and extrinsic allergic alveolitis, were 

associated with elevated serum LDH levels (43-46). Lung parenchymal cells, or local inflammatory 

cells including alveolar macrophages and polymorphonucleocytes, might be a potential source of 

elevation of serum LDH associated with pulmonary diseases (43). These disorders all had in common 

that cell damage or inflammation was both involved in pathogenesis (43). Previous study also 

demonstrated that there was moderate positive correlation between serum CRP and LDH (47).These 

observations provided strong evidence that serum LDH was closely associated with inflammation.  

 

To the best of our knowledge, few studies have addressed the association between serum LDH level 

and all-cause mortality in MetS. This prompts us to investigate the correlation between serum LDH 

and all-cause mortality risk in the individuals with MetS using the NHANES III data.  
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4. Methods, it is needed to indicate when to collect the blood sample for the LDH testing, at baseline 

or during follow-up? And when did the MetS was diagnosed? It is needed to discuss if the time of 

sample testing and MetS might influence the LDH-death association.  

 

Response:  

Thank you for your thorough review and salient observations.Serum LDH was measured and MetS 

was diagnosed at baseline for all the adult participants. The interaction between the time of serum 

LDH sample testing and MetS components, which included abdominal (central) obesity, elevated 

blood pressure, elevated fasting plasma glucose, high serum triglycerides, and low high-density 

lipoprotein (HDL) levels, was not analyzed, because serum LDH and the other clinical variables were 

measured only once at enrollment of the cross-sectional data of NHANES III.  

 

5. Method, A few diseases, such as CVDs, cancers, may increase LDH, and confound the association 

between LDH and total mortality. To exclude the infuences of these serious diseases, the death in the 

first 1 or 2 years after the determination of LDH should be excluded from the analysis.  

Response:  

Thank you for your thorough review and salient observations.We had corrected the regression model 

3and adjusted disease such as the CVDs, canceraccording to your recommendation(Table 4, 5 and 

6).  

 

6. Discussion, this study aimed to examine the LDH-total death association in MetS population, It’s 

needed to explain why LDH might increase total mortality in general people or those with MetS, or 

MetS-related diseases, rather than other diseases that un-related to MetS.  

Response:  

Thank you for your thorough review and salient observations. We had added the table2 for univariate 

comparisons between MetS and Non-MetS patients with and without death according to your 

recommendation.  

 

7. Page 17, line 4-7, this study was fully based on the data set of NHANES III, all the authors were not 

involved in the data collection. Therefore, these authors were not relevant to any “intervention”, or “the 

data collection methods”, and might not meet the criteria for authorship.  

Response:  

Thank you for your positive comments on this manuscript.We had corrected thesentenceaccording to 

your recommendation.  

 

Comments from Reviewer#3:  

In the abstract, the study design is defined as a cross-sectional one, but the actual design seems to 
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be a retrospective one.  

The cohort is a non-contemporary one and , due to intervening changes in medical management of 

MetS related conditions, the study results might not be applicable to contemporary cohorts.  

Is information about cause of death avilable ? If so, the study hypothesis would be better supported 

by evidence of a specific relationship between LDH and cardiovascular mortality.  

Response:  

Thank you for your constructive critique. Based on your recommendations, we had corrected the 

sentence and this study is a retrospective study. We had added table 4, 5 and 6 to evaluate the 

relationship between serum LDH and all-cause, cardiovascular and cancer mortality according to your 

recommendation.  

 

Last, we are deeply honored by the time and effort you spent in reviewing this manuscript. In 

reviewing and revising our text, we are motivated to read more and thus learn more from your 

criticisms. 

VERSION 2 – REVIEW 

REVIEWER Jeffrey Kraut 
UCLA School of Medicine, USA 

REVIEW RETURNED 22-Mar-2016 

 

GENERAL COMMENTS The authors have appropriately responded to the criticism of the 
manuscript. It now provides interesting correlative data between 
LDH and outcome in select population. It therefore might have 
heuristic value in encouraging search for mechanisms of poor 
outcome in this common syndrome and also could be useful 
biomarker.  

 

REVIEWER Paola Forti 
University of Bologna, Italy 

REVIEW RETURNED 04-Apr-2016 

 

GENERAL COMMENTS I am satisfied with the revised version of the manuscript.  
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