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VERSION 1 - REVIEW 

REVIEWER Snow, Samantha 
EPA, CIB 

REVIEW RETURNED 15-May-2013 

 

GENERAL COMMENTS In this manuscript, the authors find a connection between gene 

variants of proinflammatory cytokines (IL-6 and TNF-α) and levels of 

blood markers and myocardial infarction risk following exposure to 

both long- and short-term air pollution.  The study was well designed 

and conducted; however, there are some issues that need to be 

addressed. 

1.  In the objectives section of the abstract (pg 2), introduction 

(pgs 4-5), and risk factors and genotypes section of the 

materials and methods (pg 6), the authors mention 

investigating the gene variants for the coagulation proteins 

fibrinogen and PAI-1 on the effect of air pollution exposure 

of blood markers and MI risk; however, these genes variants 

were never discussed in the results and discussion sections. 

2. The first sentence on pg 11 (line 38-42) is confusing and 

needs to be clarified. 

3. Line 44 on pg 11 refers to “data not shown” but these data 

illustrating the association between air pollution exposure 

with blood marker levels and risk of MI appear in Figures 1 

and 2. 

4. The tables referred to on line 48 – 50 on pg 11 are not 

labeled correctly.  They should be Table 3 and Table 4. 

5. To clarify which specific graph you are referring to in the 

results section, I suggest labeling the figures with the 

column the graphs are located (for example - Figure 1A-II). 

6. On page 12, line38, the table being referred to is Table S4 

not Table 4. 

7. On page 12, line 44, you refer to the TNF SNP -1031T/C, 
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yet you do not have this data in Table 4.  Since this data is 

referred to in Figure 2, I believe you should also refer to it in 

Table 4 to be consistent. 

 

 

 

REVIEWER Ruckerl, Regina 
German Research Center for Environmental Health 

REVIEW RETURNED 11-Jul-2013 

 

RESULTS AND 
CONCLUSION 

Figures:  
If I understand it correctly, the figures do not show the final models 
(only the tables do). In addition, they are very complex and it takes 
the reader a long time (almost a whole page of figure legends for 
two figures) to understand what they actually depict. In my view, 
however, a figure is meant to facilitate understanding the results. I 
therefore suggest moving the figures to the supplemental material 
section, and either move one or two of the tables to the main paper, 
or create an additional figure that shows the results of the final 
models. 

GENERAL COMMENTS This manuscript by Panasevich et al. examines effect modification 
by genes related to inflammation and coagulation on the effects of 
long- and short-term exposure to ambient air pollutants on a variety 
of blood markers and risk of myocardial infarction.  
The authors ran a very ambitious programme of several statistical 
analyses with a variety of gene variants, exposure variables and 
outcomes to address an interesting research question. Not much 
data has been published on the subject yet, and the statistical 
methods seem in general adequate. In addition, the authors manage 
to present their complex analyses in a quite comprehensible way.  
Apart from minor suggestions, as stated below, my main concern is 
the very large number of statistical tests which have been 
performed. In total, 10 SNPs with 3 different models each (additive, 
dominant, recessive), have been examined along with long- and 
short-term air pollution (three time points and two exposure variables 
for long-term and five time points with four exposure variables for 
short-term exposure), five blood markers (IL-6, TNFα, Fibrinogen, 
PAI-1, CRP) and risk of MI. Due to this amount of tests they also 
end up with a lot of results and I suggest that the results section 
might be rendered a bit more precise, as suggested in the specific 
comments below. In addition, parts of the methods section are 
unclear to me and need revising.  
Specific comments:  
Abstract:  
Page 2, line 13: add “non-fatal” before “myocardial infarction”.  
Page 2, line 33: The measured blood markers of inflammation and 
coagulation should be listed.  
Article summary:  
Page 3, line 38: please state here why fatal MIs were not included in 
the study. It takes the reader until page 15 to find the reason.  
Materials and Methods:  
Page 5, line 23: Please explain why biomarkers were only studied in 
the population controls.  
Table 1: why are there more controls than cases?  
Page 6, line 35: why is CRP mentioned here and not together with 
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the other blood markers?  
Page 6, line 44: How were SNPs selected? The authors mention 
that the “selected genes and SNPs were candidates for involvement 
in individual susceptibility to cardiovascular disease.” I think a few 
sentences on the selection process for these genes and SNPs 
would be interesting for the reader.  
 
 
 
Page 7, line 22: In my opinion the way missing air pollution years 
were replaced by using the mean of all the controls for the calendar 
year leads either to an over- or an underestimation of the true 
exposure. Of course you can never get the true exposure, but would 
it not be more accurate to use the mean of all the non-missing years 
for this specific subject and adjust it for the mean of the controls for 
the missing year divided by the overall mean of controls (to adjust 
for a potentially especially high or low pollution year)?  
Page 7, line 43: do the authors mean “0-48h” and “0-120h”?  
Page 8, line 38: The authors state that “estimated air pollution 
effects were calculated as change in the log level of an outcome 
blood parameter”. This is a bit tricky to interpret; it would be easier 
for the reader if authors did a back transformation and presented the 
change of the outcome, rather than the change of the log-
transformed outcome.  
Page 9, second paragraph. This paragraph is a bit difficult to follow. I 
am not a geneticist, but, or maybe therefore I have a few questions 
regarding this paragraph:  
- Why was the optimal SNP coding (additive, dominant or recessive) 
not determined before the interaction with the air pollutants was 
calculated? This would substantially reduce the number of tests. In 
addition it would make sure that the coding for all air pollutants is 
identical for one SNP.  
- What do the authors refer to when they state that “when a 
particular SNP was significant in several LRT tests…”? With several 
pollutants? With several codings?  
Maybe a few more details on the methods would help to make this 
paragraph better understandable.  
Page 9, line 46: How exactly was ambient temperature included in 
the models?  
Results:  
Page 11: The first lines of the first paragraph following table 2 are 
confusing, please revise.  
Page 12, line 12: typo, it should be table 3  
Page 12, line 35: Why is it one degree of freedom? Does this not 
refer to the fully adjusted model?  
The authors focus on a few significant results in this section; 
however the other results of the large number of tests should at least 
briefly be summarized at the end of the results section. They are 
briefly mentioned in the discussion (page 15, second paragraph) but 
I suggest moving them from discussion to end of the results section.  
Figures:  
If I understand it correctly, the figures do not show the final models 
(only the tables do). In addition, they are very complex and it takes 
the reader a long time (almost a whole page of figure legends for 
two figures) to understand what they actually depict. In my view, 
however, a figure is meant to facilitate understanding the results. I 
therefore suggest moving the figures to the supplemental material 
section, and either move one or two of the tables to the main paper, 
or create an additional figure that shows the results of the final 
models. 
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VERSION 1 – AUTHOR RESPONSE 

 

Reviewer(s) Reports:  

 

Reviewer: Samantha J. Snow  

University of North Carolina at Chapel Hill Curriculum in Toxicology Postdoctoral Trainee US 

Environmental Protection Agency NHEERL/EPHD/CIB USA  

 

I have no competing interests.  

 

In this manuscript, the authors find a connection between gene variants of proinflammatory cytokines 

(IL-6 and TNF-α) and levels of blood markers and myocardial infarction risk following exposure to both 

long- and short-term air pollution. The study was well designed and conducted; however, there are 

some issues that need to be addressed.  

1. In the objectives section of the abstract (pg 2), introduction (pgs 4-5), and risk factors and 

genotypes section of the materials and methods (pg 6), the authors mention investigating the gene 

variants for the coagulation proteins fibrinogen and PAI-1 on the effect of air pollution exposure of 

blood markers and MI risk; however, these genes variants were never discussed in the results and 

discussion sections.  

 

Answer: Corresponding changes were made: we added fibrinogen and PAI-1 results to the Results 

and Discussion sections (pages 11 and 17, respectively)  

 

2. The first sentence on pg 11 (line 38-42) is confusing and needs to be clarified.  

 

A: The sentence is corrected.  

 

3. Line 44 on pg 11 refers to “data not shown” but these data illustrating the association between air 

pollution exposure with blood marker levels and risk of MI appear in Figures 1 and 2.  

 

A: We modified the sentence, moving the statement “data not shown” to where the LRT tests are 

mentioned, and for clarification the sentence as well as the following 2 sentences have been made 

more explicit. Essentially, the likelihood ratio tests (LRT) data as such are not shown, while selected 

results (based on LRT tests) are presented in Tables 3, 4, S3 and S4, with corresponding patterns of 

effect illustrated in Figures 1 and 2.  

 

4. The tables referred to on line 48 – 50 on pg 11 are not labeled correctly. They should be Table 3 

and Table 4.  

 

A: The table labels have been corrected to Table 3 and Table 4.  

 

5. To clarify which specific graph you are referring to in the results section, I suggest labeling the 

figures with the column the graphs are located (for example - Figure 1A-II).  

 

A: We made the suggested changes in the text of the Results section, addressing the blood marker 

changes by referring to I columns, and for MI risk changes to II columns.  

 

6. On page 12, line38, the table being referred to is Table S4 not Table 4.  
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A: The table label has been corrected to Table S4.  

 

7. On page 12, line 44, you refer to the TNF SNP -1031T/C, yet you do not have this data in Table 4. 

Since this data is referred to in Figure 2, I believe you should also refer to it in Table 4 to be 

consistent.  

 

A: We added the data on the TNF -1031T/C SNP to Table 4.  

 

 

Reviewer: Regina Pickford  

Postdoctoral fellow  

1)ESC-Environmental Science  

Center, University of Augsburg,  

Augsburg, Germany  

and  

2)Institute of Epidemiology II,  

Helmholtz Zentrum Mu¨nchen,  

German Research Center for  

Environmental Health,  

Neuherberg, Germany  

 

Please note that due to my marriage my name changed recently from "Rückerl" to "Pickford"  

 

Competing interests: none  

 

This manuscript by Panasevich et al. examines effect modification by genes related to inflammation 

and coagulation on the effects of long- and short-term exposure to ambient air pollutants on a variety 

of blood markers and risk of myocardial infarction.  

 

The authors ran a very ambitious programme of several statistical analyses with a variety of gene 

variants, exposure variables and outcomes to address an interesting research question. Not much 

data has been published on the subject yet, and the statistical methods seem in general adequate. In 

addition, the authors manage to present their complex analyses in a quite comprehensible way.  

Apart from minor suggestions, as stated below, my main concern is the very large number of 

statistical tests which have been performed. In total, 10 SNPs with 3 different models each (additive, 

dominant, recessive), have been examined along with long- and short-term air pollution (three time 

points and two exposure variables for long-term and five time points with four exposure variables for 

short-term exposure), five blood markers (IL-6, TNFα, Fibrinogen, PAI-1, CRP) and risk of MI. Due to 

this amount of tests they also end up with a lot of results and I suggest that the results section might 

be rendered a bit more precise, as suggested in the specific comments below. In addition, parts of the 

methods section are unclear to me and need revising.  

 

Specific comments:  

Abstract:  

Page 2, line 13: add “non-fatal” before “myocardial infarction”.  

 

A: We added “non-fatal” in this line.  

 

Page 2, line 33: The measured blood markers of inflammation and coagulation should be listed.  

 

A: We listed the inflammatory (IL-6, TNF-α) and coagulation (fibrinogen, PAI-1) markers in the 

abstract under the “Outcomes” heading.  

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2013-003058 on 19 S

eptem
ber 2013. D

ow
nloaded from

 

http://bmjopen.bmj.com/


 

Article summary:  

Page 3, line 38: please state here why fatal MIs were not included in the study. It takes the reader 

until page 15 to find the reason.  

 

A: We clarified the statement by adding explanation “due to unavailability of blood samples”.  

 

Materials and Methods:  

Page 5, line 23: Please explain why biomarkers were only studied in the population controls.  

 

A: Explanation was added: “Gene-environment interaction effects on biomarkers were studied only in 

the population controls, since the levels of inflammatory and coagulation blood markers in MI cases 

might be affected by their recent MI and specific medications.”  

 

Table 1: why are there more controls than cases?  

 

A: The SHEEP study protocol stated at least one control per participating case should be included. In 

order to obtain this, more than one eligible control per case were sampled. If the first contacted 

control, so called master control, did not accept the invitation to participate in the study, a second 

control individual was contacted. Occasionally, the reply from the master control came late when a 

second control had already been contacted. If both control individuals were positive towards 

participation, both were included in the study. This procedure generated more controls than cases. 

We added a short clarification in the “Study population” section: “Fatal MI cases and their controls 

were not included in the study due to unavailability of blood samples”.  

 

 

Page 6, line 35: why is CRP mentioned here and not together with the other blood markers?  

 

A: In this study the main inflammatory blood marker outcomes are IL-6 and TNF-α. This is clearer now 

when we added the list of outcome blood markers in the abstract according to your suggestion. CRP, 

along with LDL, HDL, triglycerides and cholesterol appears among factors characterizing the study 

population (Table 2). We changed the order of the two sentences in Methods describing these 

measures to clarify this better (new text: “Routine blood analyses were performed to determine the 

levels of low density lipoprotein (LDL) cholesterol, high density lipoprotein (HDL) cholesterol, 

triglycerides and insulin. CRP was measured using a high sensitivity immunonephelometric assay 

(Dade-Behring, Marburg, Germany).”)  

 

Page 6, line 44: How were SNPs selected? The authors mention that the “selected genes and SNPs 

were candidates for involvement in individual susceptibility to cardiovascular disease.” I think a few 

sentences on the selection process for these genes and SNPs would be interesting for the reader.  

 

A: A few sentences were added to extend the description of the genes and SNPs selection (page 7).  

 

Page 7, line 22: In my opinion the way missing air pollution years were replaced by using the mean of 

all the controls for the calendar year leads either to an over- or an underestimation of the true 

exposure. Of course you can never get the true exposure, but would it not be more accurate to use 

the mean of all the non-missing years for this specific subject and adjust it for the mean of the controls 

for the missing year divided by the overall mean of controls (to adjust for a potentially especially high 

or low pollution year)?  

 

A: The procedure proposed by the Reviewer will be correct only in the situation where all of the 

individual temporal variability is due to non-individual factors as high and low years, and not because 
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of the subject might be moving between places with different levels. Since we cannot assume this we 

prefer to keep our procedure which does not tend to inflate exposure differences between individuals.  

 

Page 7, line 43: do the authors mean “0-48h” and “0-120h”?  

 

A: Yes, we meant these time intervals. The description of the intervals has been modified as 

suggested.  

 

Page 8, line 38: The authors state that “estimated air pollution effects were calculated as change in 

the log level of an outcome blood parameter”. This is a bit tricky to interpret; it would be easier for the 

reader if authors did a back transformation and presented the change of the outcome, rather than the 

change of the log-transformed outcome.  

 

A: Thank you for noting this unclear description! The presented changes in blood marker levels were 

already back-transformed. We added clearer indication of this in the Statistical analysis section.  

 

Page 9, second paragraph. This paragraph is a bit difficult to follow. I am not a geneticist, but, or 

maybe therefore I have a few questions regarding this paragraph:  

- Why was the optimal SNP coding (additive, dominant or recessive) not determined before the 

interaction with the air pollutants was calculated? This would substantially reduce the number of tests. 

In addition it would make sure that the coding for all air pollutants is identical for one SNP.  

 

A: In this analysis we specifically performed the likelihood ratio tests with the interaction coefficient 

(combining genetic and air pollution data), since it is not clear that the genetic pattern for a main effect 

(if there is one) would necessarily be the same as for an interaction effect. Since no established 

information is available on the pattern of interaction of all investigated SNPs with different types of air 

pollution, we explored several possibilities. More studies are needed to address this issue and look at 

the interaction patterns in order to have better understanding of the modifying effects of specific 

SNPs.  

 

- What do the authors refer to when they state that “when a particular SNP was significant in several 

LRT tests…”? With several pollutants? With several codings?  

Maybe a few more details on the methods would help to make this paragraph better understandable.  

 

A: We added a clarification of the LRT tests in the description of gene-environment interaction 

analyses, and also in the presentation of the corresponding results. We looked at consistent LRT 

significance in different time intervals of exposure, as well as the pattern of significance across 

genetic models (additive, dominant, recessive).  

 

Page 9, line 46: How exactly was ambient temperature included in the models?  

 

A: Ambient temperature was included in the short-term air pollution exposure models among other 

covariates (as a continuous variable).  

 

Results:  

Page 11: The first lines of the first paragraph following table 2 are confusing, please revise.  

 

A: The sentence has been revised.  

 

Page 12, line 12: typo, it should be table 3  

 

A: The Table 3 reference has been corrected.  
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Page 12, line 35: Why is it one degree of freedom? Does this not refer to the fully adjusted model?  

 

A: All results are presented in fully adjusted models. In this sentence the degrees of freedom refer to 

the best-fit genetic model pattern selection (i.e. df for the genetic variable); this distinction is clarified 

in the Methods in a better way. However, we agree the reference to degrees of freedom is not very 

helpful here, and have changed the sentence to read “For these interactions, the best-fitting of the 

investigated genetic models was the dominant model…”  

 

The authors focus on a few significant results in this section; however the other results of the large 

number of tests should at least briefly be summarized at the end of the results section. They are 

briefly mentioned in the discussion (page 15, second paragraph) but I suggest moving them from 

discussion to end of the results section.  

 

A: In the second paragraph of the Results we have now clarified the statement summarizing that we 

observed no clear pattern of interaction in coagulation genetic variants, and the first two sentences 

now should give a good summary of the overall results.  

 

Figures:  

If I understand it correctly, the figures do not show the final models (only the tables do). In addition, 

they are very complex and it takes the reader a long time (almost a whole page of figure legends for 

two figures) to understand what they actually depict. In my view, however, a figure is meant to 

facilitate understanding the results. I therefore suggest moving the figures to the supplemental 

material section, and either move one or two of the tables to the main paper, or create an additional 

figure that shows the results of the final models.  

 

A: One of the main findings of the study was the consistent pattern in the gene-environment 

interactions affecting both blood marker levels and myocardial infarction. The figures provide an 

easier overview of these consistent patterns, given that they are presented in unconstrained (genetic) 

models, e.g. not bound to a certain model (dominant, additive or recessive) that was selected to 

model the pattern in the final model. This is similar to showing a categorical analysis of an 

environmental variable to justify a linear pattern and the choice of a continuous term to model the 

linear pattern in the final model.  

We agree the figures are complex, but they depict complex relationships across several dimensions, 

and in that setting we believe they do facilitate the pattern recognition across analyses. One problem 

is that the figure text is rather long, perhaps this can be improved by appropriate layout by the journal 

or – if possible – putting the parts starting from “Estimates for..” as footnote/subtext to the figure. 

These parts are not essential as legend, but as we believe a figure should be interpretable on its own, 

we think this part should be included in some way.  

Therefore we consider it essential to optimize the presentation of findings of these complex analyses: 

to (1) give a view of patterns, and then (2) give quantitative results. Currently, we exemplify with some 

results in tables 3 and 4, and the reader can then refer to the Online Supplement for results in other 

exposure time intervals and specific SNPs of interest. 

 

VERSION 2 - REVIEW 

REVIEWER Ruckerl, Regina 
German Research Center for Environmental Health 

REVIEW RETURNED 29-Jul-2013 

 

RESULTS AND I am still not convinced by the figures, but the authors seem to like 
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CONCLUSION them. 
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