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REVIEW RETURNED 10-Sep-2014 

 

GENERAL COMMENTS Please note that my comments are restricted to the statistical 
aspects of the paper as I am not a clinician.  
 
My understanding of the paper is that the authors recruited 80 
patients who had surgery for primary osteoarthritis, measured 186 
metabolics in these patients, and then used various statistical 
methods to subgroup the patients.  
 
Major points (in no particular order).  
1. How many patients who were asked to join the study said yes?  
2. How were the metabolics measured in this study chosen? Did 
they simply use all the metabolics available with Biocrates 
AbsoluteIDQ p180?  
3. I would like to thank the authors for NOT attempting a linear 
regression with 80 patients and 186 predictors. However, I do not 
agree with any statement regarding the certainty of their results. 
They have only 80 patients, with disease they state is 
heterogeneous, how can they be sure that other will be able to 
replicate their results?  
4. How is the classification scheme, based on metabolics, useful? 
Are they planning to link it to patient outcomes? I understand that I 
may be missing the point here due to my non-clinical background.  
5. Please give further details about the principal component 
analyses, in particular, the most interesting part, what are the 
components of the first and second principal components? There is 
only a brief statement about acylcarnitines and 
glycerophospholipids. Only first few loadings are necessary.  
6. The 11 patients in Cluster A are distinct from the main group. 
Have the authors considered non-metabolic reasons for this? Did 
they consider that this might just be an artefact of the data. All 
datasets, especially small ones, have peculiarities.  
7. I do not believe it is valid to use metabolic data to create patient 
groups and then use that grouping to test for differences in 
metabolites. By definition the groups will have different metabolite 
results. Small p values are a given. This unfortunately affects a lot of 
the results.  
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8. I also do not believe it is helpful to subdivide Cluster B - there are 
only 69 patients and the subclusters are too small to give reliable 
estimates.  
9. In a few places, the authors discuss non-significant p values and 
state, "The non-significance might be due to small sample size." 
Please also consider that large p values may occur because there is 
no difference between the groups and rewrite the paper accordingly.  
10. The section on study limitations needs to include something on 
the small sample size. There are only 80 patients, and just 11 in 
Cluster A. 

 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer Name Francesca Chappell, Medical Statistician  

Institution and Country University of Edinburgh, UK  

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

Please note that my comments are restricted to the statistical aspects of the paper as I am not a 

clinician.  

My understanding of the paper is that the authors recruited 80 patients who had surgery for primary 

osteoarthritis, measured 186 metabolics in these patients, and then used various statistical methods 

to subgroup the patients.  

 

Response: Yes, that is correct.  

 

Major points (in no particular order).  

1. How many patients who were asked to join the study said yes?  

 

Response: We have a response rate of 90%. We have now clarified this in the manuscript (page 6, 

line 20).  

 

2. How were the metabolics measured in this study chosen? Did they simply use all the metabolics 

available with Biocrates AbsoluteIDQ p180?  

 

Response: Yes, we measured all the metabolites that can be measured by the assay kit. Details of all 

the metabolites measured by the kit have been provided in the supplementary table 1.  

 

3. I would like to thank the authors for NOT attempting a linear regression with 80 patients and 186 

predictors. However, I do not agree with any statement regarding the certainty of their results. They 

have only 80 patients, with disease they state is heterogeneous, how can they be sure that other will 

be able to replicate their results?  

 

Response: We thank Dr. Chappell for agreeing with the analytical methods we used, and understand 

her concerns regarding the certainty of the results. As far as we know, this is the first study that used 

metabolomics approach to classify OA patients into subgroups. Although we believe our results are 

robust, we agree with Dr. Chappell that this is preliminary finding. We have now modified the 

conclusion statement (page 18, line 9).  

 

4. How is the classification scheme, based on metabolics, useful? Are they planning to link it to 

patient outcomes? I understand that I may be missing the point here due to my non-clinical 

background.  
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Response: OA is recognized as a heterogeneous disease. The classification scheme will help identify 

subgroups of OA patients so that tailored intervention can be provided. Yes, we are planning to 

replicate these preliminary findings in a large sample size (n=700) and link patient’s characteristics to 

the subgroups. We will report the findings in our follow-up paper.  

 

5. Please give further details about the principal component analyses, in particular, the most 

interesting part, what are the components of the first and second principal components? There is only 

a brief statement about acylcarnitines and glycerophospholipids. Only first few loadings are 

necessary.  

 

Response: We have now provided further details on line 48-56 page 7 and line 41-48 page 9.  

 

6. The 11 patients in Cluster A are distinct from the main group. Have the authors considered non-

metabolic reasons for this? Did they consider that this might just be an artefact of the data. All 

datasets, especially small ones, have peculiarities.  

 

Response: First, Biocrates AbsoluteIDQ p180 kit is a commercially available product for targeted 

metabolomics and has been proven in conformance with the FDA-Guideline ‘‘Guidance for Industry - 

Bioanalytical Method Validation and has been used by other groups, for example, Rui Wang-Sattler, 

et al Mol Syst Biol. 2012; 8:615. Second, there are a set of strict operating process to guarantee the 

accuracy of the measurements: one blank sample, three PBS-based zero samples, and three quality 

control samples were included in the plate to verify the performance of the assay; identification and 

quantification of the metabolites was achieved using internal standards and Multiple Reaction 

Monitoring (MRM) technique. Third, we couldn’t detect any batch effects. Thus, we feel that the 

results are less likely due to artifact.  

 

7. I do not believe it is valid to use metabolic data to create patient groups and then use that grouping 

to test for differences in metabolites. By definition the groups will have different metabolite results. 

Small p values are a given. This unfortunately affects a lot of the results.  

 

Response: There is no unitary approach to identify significant metabolites for OA subgroups. We 

incorporated the PCA results into PLS-DA analyses in order to identify significant metabolites that 

contribute to the groupings. We agree with Dr. Chappell that this approach may have drawbacks, but 

there is no perfect alternative either. A replication will be needed to confirm the findings. We have 

acknowledged this on line 9, page 18.  

 

8. I also do not believe it is helpful to subdivide Cluster B - there are only 69 patients and the 

subclusters are too small to give reliable estimates.  

 

Response: We have now downplayed the results of the subclusters of group B, but feel that we 

should report what we found. Please see the modification on line 41-46, page 2; line 37-39, page 14.  

 

9. In a few places, the authors discuss non-significant p values and state, "The non-significance might 

be due to small sample size." Please also consider that large p values may occur because there is no 

difference between the groups and rewrite the paper accordingly.  

 

Response: We agree with Dr. Chappell and have now modified the statement accordingly (line 51, 

page 11).  

 

10. The section on study limitations needs to include something on the small sample size. There are 

only 80 patients, and just 11 in Cluster A.  
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Response: We have now added small sample size as one of the limitations on line 3-6, page 17.   

 

Responses to the ARD reviewers’ comments:  

 

Reviewer: 1  

Comments to the Author  

This is the first study that uses a metabolomics approach to classify OA patients into distinct 

subgroups. The strength of the study lies on the use of the synovial fluid samples rather than plasma 

or urine samples and the employment of various analytic methods for the determination of metabolic 

markers related with OA. Importantly, previous unpublished data by the same group suggested that 

the correlation between metabolites in plasma and synovial fluid was only modest.  

Following some comments:  

 

1. In the methodology of this kind of studies, there is an interaction between two complexes branches, 

clinical phenotypes and mathematical algorithms based on metabolomics big data. For this reason, it 

is important to properly define the clinical patient profile.  

 

Response: All our patients were total joint replacement patients due to severe primary OA. The 

diagnosis was made based on ACR criteria. I have now added this on line 20-25, page 6. The 

patient’s characteristics have been provided in Table 1.  

 

1. The authors include 10 metabolic-related diseases: hypertension, high blood pressure in 

pregnancy, high cholesterol, diabetes, gout, and osteoporosis and four others related to 

atherosclerosis. In this regard, coronary heart disease, heart attack and angina could belong to the 

same disease. Is there any specific reason to split these forms of vascular disease? If not, patients 

should be gathered in a unique group.  

 

Response: Thanks for the reviewer’s suggestion. We have now modified it accordingly (line 39, page 

6; line 8, page 9; line 41, page 11, and Table 1).  

 

2. How patients with two comorbidities were statistically handled?  

 

Response: Due to the small sample size, we only looked at the comorbidities individually.  

 

3. Have metabolomics studies been published in the literature in diabetes, hypertension or 

hypercholesterolemia patients without OA? The comparison of these results with those found in the 

current study is mandatory.  

 

Response: We studied synovial fluid whereas those publications regarding diabetes, hypertension or 

hypercholesterolemia were all based on serum, plasma, or urine, so it is hard to make a comparison 

with ours. Nevertheless, we found patients in group B had a higher prevalence of hypertension and a 

number of lipid related metabolites were contributors, which is consistent with the previous study in 

hypertension by Liu Y, et al Anal Bioanal Chem 2011. We have now discussed this in the discussion 

section (line 27-32, page 16).  

 

4. Were patients taking drugs? How drugs can modify metabolomics profiles? How long are the 

effects of drugs on metabolomics?  

 

Response: Drug use might have influence on metabolomics. Unfortunately, we don’t have information 

on drug use in our study participants. We have now discussed this as one of the limitations (line 49-

51, page 16).  
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5. Is the sample size big enough to standardize concentrations by using Z-score for comparison 

between different metabolites?  

 

Response: yes, statistically, a sample size of 30 or above would give a good approximation of 

population mean and SD for Z-score calculation. We had a sample size of 80.  

 

6. There are some typing mistakes  

 

Response: We have revised accordingly.  

 

Reviewer: 2  

Comments to the Author  

This study uses metabolomics profiling of 80 synovial fluids collected at the time of total knee 

replacement surgery to classify subgroups of OA patients.  

Results identify two patient groups that differ in the concentration of 37/39 acylcarnitines and in the 

concentration of free carnitine. One of the two subrgoups was further divided into 5 subgroups. There 

were no associations between these subgroups and patient characteristics.  

 

The main limitations of the study are  

(1) there is no control groups (normal synovial fluids or other type of arthritis),  

 

Response: No, unfortunately. But this may not be critical because the purpose of the study was to 

classify OA patients into subgroups. We have now stated it as limitation in the summary of the paper.  

 

(2) There is no information about stability of these profiles (for example in this patient population 

synovial fluid could be collected prior to surgery and at the time of surgery).  

 

Response: Synovial fluids were collected at the time of the joint surgeries. We have provided this 

information on line 3, page 7.  

 

(3) There is no correlation between the metabolomics-based subgrouping and any clinical parameters 

or other OA biomarkers. The significance of the subgrouping is entirely unclear, it might not even 

have a specificity related to OA.  

 

Response: Patient’s characteristics and clinical parameters have been used to identify subgroups in 

OA, but most patients could not fit easily into the proposed subgroups. Our results of no correlation 

between metabolic based subgrouping and patient’s characteristics seem support this. In fact, we feel 

that our findings are novel, it provides new insight into OA subgrouping but also may help identify 

different pathways in OA development in future research.  

 

Additional comments:  

Results, second paragraph:  

‘Because there were vast differences in the absolute concentrations among different metabolites, we 

standardized the concentration by using Z-score for comparability between different metabolites for 

their biological relevance and used them in subsequent analyses.’  

Alternative methods should be used to standardize the concentrations. The large differences in 

metabolite concentrations could at least in part be due to variations in the degree of plasma 

extravasation and ‘dilution’ of synovial fluid. Normalization based on a plasma marker should be 

considered.  

 

Response: Normalization based on a plasma marker may not be practical because we found the 

metabolite correlation between plasma and synovial fluid is very modest with an average r of 0.22 
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(unpublished data, manuscript currently under review by Journal of Rheumatology).  

 

The statement in the discussion that the ‘Metabolic profiling in synovial fluid reflects directly what is 

happening in a joint and yields the most accurate, real-time, and joint-specific metabolic profile that is 

relevant to OA.’ needs to be supported by data.  

 

Response: This statement is supported by reference 19.  

 

Reviewer: 3  

Comments to the Author  

This is an interesting study that aims to identify metabolic markers that can classify OA patients into 

subgroups.  

1. As the authors indicate, this is a case only study with a modest sample size of only 80. Care needs 

to be used in interpreting the findings. As the authors will be aware, there are now a number of 

studies examining metabolic profiles in OA from different samples. There is evidence that the 

metabolic profiles differ. This is very exiting work as the authors suggest, in this study they have used 

synovial samples. However it is difficult to interpret the results in the absence of any control groups.  

 

Response: Please see the above response regarding no control groups.  

 

2. The authors have indicated that the metabolic profiles they have examined will reflect the 

metabolites for which they have examined, with many other not examined in this study. How do the 

authors reconcile their findings with those of previous studies that have been performed and 

demonstrated distinct metabolic profiles in OA?  

 

Response: We have discussed our results with previous findings in the discussion section.  

 

3. What is the effect of multiple testing and the small sample size? In other studies in OA, for 

example, more than 100 metabolic differences have been demonstrated between those with and 

without OA and, as with genetic studies, efforts have been made to identify those which have 

discriminative potential between disease and no disease. The lack of a non-OA group means that this 

study is significantly limited. Can you please discuss?  

 

Response: Multiple testing may not be an issue in our analyses as we used PCA, PLS-DA methods 

rather than performing individual metabolite testing. Our analytic approach was appreciated by the 

statistical reviewer Dr. Chappell.  

 

Please see the above response regarding the lack of non-OA controls.  

 

4. The classification of group A versus group B based on 11 subjects only is potentially problematic. 

Could this be due to multiple testing?  

 

Response: We used PCA approach and identified group A versus B. thus there was no multiple 

testing issues there. The classification is due to different concentration of acylcarnitines as we 

discussed in the manuscript.  

 

5. Metabolic profiling of bio fluids and tissues can provide a panoramic view of the current physiologic 

state of a biologic system. Could the metabolic profile that has been examined reflect the end stage 

joint? What does this mean biologically?  

 

Response: We studied metabolic profiling of synovial fluid obtained from OA patients, certainly the 

metabolic profile is related to the disease. However, this is a cross-sectional study, we are not able to 
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assess whether the findings was related to OA disease process or they are the consequence of the 

disease. A longitudinal study is required to answer this question. 
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