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ARTICLE DETAILS 

TITLE (PROVISIONAL) Serum vitamin D levels among patients in a clinical oncology 
practice compared to primary care patients in the same community: 
a case control study 

AUTHORS Thomas M. Churilla, BS; Samuel L. Lesko, Harmar D, Patrick E. 
Donnelly and Christopher A. Peters 

 

VERSION 1 - REVIEW 

REVIEWER Bruce W. Hollis, PhD  
Department of Pediatrics  
Medical University of South Carolina  
173 Ashley Ave  
Charleston, SC 29425  

REVIEW RETURNED 06/10/2011 

 

THE STUDY The authors must make an effort to find out what methods were 
used to measure circulating 25(OH)D because this can introduce big 
differences in results. Their simple statement about this is not 
satisfactory. 

 

REVIEWER Alina Vrieling, postdoc, German Cancer Research Center, 
Germany.  
I have no competing interests. 

REVIEW RETURNED 18/10/2011 

 

THE STUDY 1. The study population is poorly described. The oncology patients 
are a mixture of several cancer types, which may be differently 
associated with vitamin D levels. Stage of disease is not described, 
which may also be associated with vitamin D levels. The controls 
had no history of cancer but may have other disease (eg diabetes, 
CVD), which may affect vitamin D levels. It is not clear whether the 
populations consist of men and/or women, and if the distribution is 
similar between the two groups. Reason for screening for 
hypovitaminosis should be mentioned, and more details about the 
study population (gender, stage, other comorbidities) should be 
given.  
2. The oncology patients are significantly older than the non-cancer 
primary care patients, and vitamin D is inversely associated with 
age. Although the difference in vitamin D levels remains significant 
after adjustment for age, BMI, and season, this analysis has not 
been clearly described and is not convincing. BMI is missing for 60 
oncology patients. Are these patients excluded from the analysis or 
is BMI imputed (this should be mentioned in Strobe 12c)? Were 
vitamin D levels highest in the summer months compared to all other 
months, and is season therefore dichotomized and not used in four 
categories?  
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3. The method for measurement of vitamin D is not mentioned in the 
Materials and Methods. In the Discussion it is stated that a 
chemiluminescent assay was used in most laboratories. This should 
be mentioned in the Materials and Methods, and other methods 
used should also be mentioned. The method of measurement may 
have a great impact on the vitamin D levels measured. Can this be 
controlled for in the analysis?  
4. Are the vitamin D levels normally distributed, and is the t-test 
justified?  
5. There are several more recent papers on vitamin D and cancer 
risk to refer to, eg Gandini et al, Int J Cancer 2011. 

RESULTS & CONCLUSIONS It is not clear what cancer patients (except for cancer type) the 
results are applicable to, and to what kind of population they are 
actually compared (generally healthy or with (many) comorbid 
conditions - why are they tested for hypovitaminosis?)  
Part of the results are mentioned in the first two paragraphs of the 
Discussion and should be added to the Results.  
It should be described how treatment and co-morbid conditions may 
affect the results. 

REPORTING AND ETHICS Not all points of the Strobe list are filled in correctly (eg 12d, no 
matching was performed in this study). 
No information about consent or ethical approval is given. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1 comments (Bruce W. Hollis, PhD):  

 

1. Comment: The authors must make an effort to find out what methods were used to measure 

circulating 25(OH)D because this can introduce big differences in results. Their simple statement 

about this is not satisfactory.  

 

Response: We have further characterized the methods used to measure circulating vitamin D and 

have revised the methods and materials section and the discussion section to incorporate this 

information.  

 

Although we do not have specific data on laboratory utilization of the primary care patients, the 

oncology patients predominantly utilized 3 major laboratory companies in the region. Since the 

primary care patients reside in the same geographic region and both groups were screened as out-

patients, we assume that laboratory utilization is similar among the groups. Moreover, we do not have 

reason to believe insurance coverage differed among the groups, which may also impact laboratory 

choice.  

 

With respect to the possibility of large differences among assays, we assume that the tests performed 

in the outpatient lab centers were comparable in accuracy and precision. This assumption is justified 

since 2 of the 3 major outpatient laboratory companies, which collected these data, use the same 

assay. The immunochemiluminometric assay used by these two laboratories is an extensively used 

procedure that has been employed in many major clinical studies and has also been used by the US 

Center for Disease Control (CDC). The other technique used is an enzyme immunoassay. A recent 

review (Wallace et al. Steriods 2010) compared many methods including those in question, and the 

accuracy and precision were found to be comparable. The techniques were also found to share 

similar limitations. Based on these findings, we consider the methods comparable.  

 

Reviewer 2 comments (Alina Vrieling, postdoc):  

 

1. Comment: The study population is poorly described. The oncology patients are a mixture of several 
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cancer types, which may be differently associated with vitamin D levels. Stage of disease is not 

described, which may also be associated with vitamin D levels. The controls had no history of cancer 

but may have other disease (eg diabetes, CVD), which may affect vitamin D levels. It is not clear 

whether the populations consist of men and/or women, and if the distribution is similar between the 

two groups. Reason for screening for hypovitaminosis should be mentioned, and more details about 

the study population (gender, stage, other comorbidities) should be given.  

 

Response: We agree that important information regarding co-morbid conditions of the primary care 

patients is lacking, and we have clearly brought attention to this limitation in the discussion, in the 

fourth paragraph. Due to the manner in which the data were obtained, we are unable to gather data 

on co-morbid conditions. However, it should be noted that most co-morbid conditions would decrease 

the relatively higher levels seen in the primary care patients, thus our analysis likely underestimate 

the difference.  

 

Likewise, we were unable to assign gender to the primary care patients in our data set. Both genders 

are represented among the primary care patients and we do not have reason to believe there would 

have been important differences in gender among the patients as our cancer patient population was 

approximately a 50:50 (male:female) distribution.  

 

The reasons for screening for hypovitaminosis D in our primary care population were unknown. They 

were most likely due to an increased regional (and national) trend of screening in asymptomatic 

individuals rather than screening for other reasons. A major diagnostic laboratory company reported a 

50% increase in vitamin D assays in the 4th quarter of 2009, compared to 2008. Vitamin D 

supplement sales have also dramatically increased, thus further illustrating national trends. (Parker-

Pope T. The miracle of vitamin D: sound science or hype? New York Times, Feb. 1, 2010.)  

 

We have added the breakdown in the AJCC stage of cancer in the results section for the oncology 

patients to better characterize the population.  

 

2. Comment: The oncology patients are significantly older than the non-cancer primary care patients, 

and vitamin D is inversely associated with age. Although the difference in vitamin D levels remains 

significant after adjustment for age, BMI, and season, this analysis has not been clearly described 

and is not convincing. BMI is missing for 60 oncology patients. Are these patients excluded from the 

analysis or is BMI imputed (this should be mentioned in Strobe 12c)? Were vitamin D levels highest in 

the summer months compared to all other months, and is season therefore dichotomized and not 

used in four categories?  

 

Response: We have further characterized the statistical analyses in the methods section for 

clarification.  

 

We believe that age plotted as a continuous, independent variable in multiple linear regression 

adequately controls for this potential confounding variable. Likewise, we believe our adjustment for 

BMI (continuous) and season of blood draw (dichotomous) sufficiently controls for these variables. 

The BMI data points that were missing for 60 of the oncology patients were excluded from the 

analysis, and this was added to the methods and materials section and to Table 1. We believe this is 

the most conservative and appropriate approach. We have revised the STROBE checklist to include 

this issue in row 12c.  

 

Finally, yes, in a separate analysis vitamin D levels were significantly elevated in the summer months 

and is the rationale for dichotomizing this variable.  

 

3. Comment: The method for measurement of vitamin D is not mentioned in the Materials and 
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Methods. In the Discussion it is stated that a chemiluminescent assay was used in most laboratories. 

This should be mentioned in the Materials and Methods, and other methods used should also be 

mentioned. The method of measurement may have a great impact on the vitamin D levels measured. 

Can this be controlled for in the analysis?  

 

Response: We have more thoroughly addressed the issue of measurement of vitamin D levels, as 

discussed in Reviewer 1’s comments (see above). We have listed the other assays used, and 

included this information in the materials and methods section and the discussion section. 

Unfortunately, we are unable to control for these differences in the analysis because of lack of data 

with the primary care patients. However, since both cohorts occupied the same geographic region, we 

believe it is unlikely there were important differences among lab assay utilization among the groups.  

 

4. Comment: Are the vitamin D levels normally distributed, and is the t-test justified?  

 

Response: The histograms (Figure 1), with overlying best-fit Gaussian distribution curves appear to 

be normally distributed, and underlies the rationale for utilizing the t-test. In addition, we performed 

the non-parametric equivalent to the T-test (the Mann-Whitney U-Test) and still found a significant 

difference among the vitamin D levels (p<0.001). Since both the T-test and the Mann-Whitney U-Test 

found very similar results, and both were highly significant( p<0.001), we opt to use the T-test. We 

believe the T-test and accompanying mean values are the most appropriate representation of our 

data.  

 

5. Comment: There are several more recent papers on vitamin D and cancer risk to refer to, eg 

Gandini et al, Int J Cancer 2011.  

 

Response: We have reviewed this recent meta-analysis and appreciate this insight. The risk of certain 

cancer diagnoses with low vitamin D status is another topic of debate. We believe the results of this 

study are consistent with our statement made in the introduction section on risk of cancer with respect 

to low vitamin D status.  

 

6. Comment: It is not clear what cancer patients (except for cancer type) the results are applicable to, 

and to what kind of population they are actually compared (generally healthy or with (many) comorbid 

conditions - why are they tested for hypovitaminosis?)  

 

Response: We believe the majority of the primary care patients were tested for hypovitaminosis due 

to the recent increased trends of screening in asymptomatic individuals. The primary care population 

represented those patients devoid of malignancies who had their vitamin D level checked for the first 

time. We believe the population represents a typical general medicine practice, including those 

patients with chronic conditions, and those patients generally healthy. However, we have no means 

by which to further characterize the population or confirm our assumptions.  

 

We believe that one strength in our study may be the applicability of our data in a community setting. 

Contrasted to other studies performed at specialty centers, or tertiary care hospitals, our study derives 

the patient populations from community, outpatient practices of the same geographic region. 

Therefore, our results may be appealing to those in private and community practice. We believe the 

results are applicable among the types of cancers represented in our population (breast, prostate, 

lung, thyroid, and colorectal), and the stages that were added to the results section.  

 

 

7. Comment: Part of the results are mentioned in the first two paragraphs of the Discussion and 

should be added to the Results  
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Response: We have restructured the results and discussion to address this issue. We have 

appropriately moved the results that were originally in the discussion section to the results section. 

We believe the product of these changes adds clarity and reduces redundancy.  

 

8. Comment: It should be described how treatment and co-morbid conditions may affect the results.  

 

Response: This topic is addressed in the third paragraph of the discussion, among other limitations of 

the study.  

 

9. Comment: Not all points of the Strobe list are filled in correctly (eg 12d, no matching was performed 

in this study).  

 

Response: We have revisited the STROBE list and have made changes to more accurately describe 

our study. We have amended rows 6b (matching) 12c (addressing missing data), 12d (matching), and 

16b (category boundaries). For those fields that were filled in correctly, we have amended the page 

numbers to match our revised draft.  

 

 

10. Comment: No information about consent or ethical approval is given.  

 

Response: Local institutional review board approval was obtained, and was stated in the first 

sentence of the methods and material section.  

 

In summary, we have modified our manuscript with respect to the comments and suggestions of the 

editor and reviewers; if a correction was not made we have stated our justification and rationale. We 

hope that you find our revised manuscript acceptable for publication in BMJ Open. We thank the 

editor and reviewers for their valuable comments and suggestions and further we thank you for your 

attention to these remarks.  

 

VERSION 2 – REVIEW 

REVIEWER Bruce W. Hollis, Ph.D.  
Professor of Pediatrics  
Medical Univ. South Carolina 

REVIEW RETURNED 04/11/2011 

 

The reviewer filled out the checklist but made no further comments. 

REVIEWER Alina Vrieling, Postdoc, German Cancer Research Center, Germany 

REVIEW RETURNED 14/11/2011 

 

THE STUDY Could you also provide information on from which companies the 
vitamin D assays were?  
 
You use both dependent and dependant. 

RESULTS & CONCLUSIONS 'Vitamin d deficiency was associated with the oncology practice' 
sounds a bit unclear. I would replace it with 'Vitamin d deficiency 
was more common in oncology practice compared to primary care 
practice'.  
 
Add the variable season to table 1 (% blood draw in summer 
months).  
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Please move the description of figure 1 in the discussion section to 
the results section. This is the more robust information, whereas 
your final conclusion is based on the multivariate analysis. 
Therefore, summarize the conclusion of table 1 in the discussion 
section.  
 
Please include the information concerning the comparability of the 
methods as provided to reviewer 1, stating that the accuracy and the 
precision of the two methods are comparable (including reference), 
in the discussion section of the vitamin D measurement.  
 
I have some problems with the term 'demographically comparable'. 
The patients are from the same study region, but differ with respect 
to age whereas no information on gender (add to limitations in 
discussion) is available. Can you phrase this differently? Just use 
'from the same geographic region'?  
 
Add as limitation to discussion that BMI was only available for 110 
patients. 
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