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BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

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) Metformin and other glucose-lowering drug initiation and rates of 
community-based antibiotic use and hospital-treated infections in 
patients with type 2 diabetes: A Danish nationwide population-based 
cohort study 

AUTHORS Mor, Anil; Petersen, Irene; Sørensen, Henrik T.; Thomsen, Reimar 

 

VERSION 1 - REVIEW 

REVIEWER Emma Baker 
St George's, University of London  
United Kingdom 
 
My research interest is in the use of metformin to prevent respiratory 
infection particularly in patients with chronic lung disease so I am 
well predisposed to this paper which supports my hypothesis 

REVIEW RETURNED 10-Mar-2016 

 

GENERAL COMMENTS This is an interesting paper that shows that infection requiring 
antibiotics in the community or hospital admission for infection are 
very common in people receiving their first treatment for type 2 
diabetes. The authors show a substantial increase in hazard ratio for 
hospital-treated infection in patients starting insulin and a slight 
increase in people starting sulphonylureas compared to those 
starting metformin. They cite the literature that hyperglycaemia is a 
risk factor for infection in diabetes mellitus and consider off-target 
benefits of metformin e.g. on neutrophil function as an explanation 
for their findings.  
 
Strengths of the study include: Large sample size (131 949 
patients), good quality comprehensive data from Danish patient and 
prescription registry, attempts to adjust hazard ratio analyses for 
multiple confounders. The authors describe the hazard ratios for 
specific antibiotics and specific infections which is extremely 
interesting and useful.  
 
Action point: Would it be possible for them to give numbers of 
patients taking each antibiotic or having each type of infection in figs 
2 and 3, perhaps in brackets alongside the name of the 
antibiotics/infection (for the whole group - not for individual drugs), to 
give an idea of context and power. e.g. I'd expect upper respiratory 
tract infections to be very common and CNS infections to be rare. 
This would help the reader to understand the data  
 
My main concern about the study is that perhaps what it really 
shows is that people starting insulin as a first line drug for type 2 
diabetes are sicker than people starting metformin, rather than that 
drug choice affects subsequent infection risk. In this study most 
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people started metformin (81%) in accordance with management 
guidelines. Only 13% started a sulphonylurea and 6% started 
insulin. Table 1 shows (although there are no statistics to aid 
comparison) that people starting insulin appeared younger, less 
likely to be on statins (suggesting relatively acute/rapid onset of 
diabetes), had more comorbidities (17% had high CCI score vs 5% 
starting metformin), were more likely to have alcohol related 
conditions, were most likely to have hospital outpatient follow up in 
the year following inclusion, had a much higher HbA1c (lowest 
quartile higher than the mean HbA1c for metformin) and were more 
likely to be on corticosteroids. I note that the authors adjusted their 
analysis for as many of these confounders as they could identify - 
however the concern remains in this non-randomised design that 
patients starting insulin had more hospital admissions for infection 
because they were more unwell rather than because they were 
receiving a drug (insulin) less likely than the reference drug 
(metformin) to protect them from infection. A similar argument could 
be made for sulphonylureas which are chosen where patients are 
not obese - with these patients being the oldest, having intermediate 
levels of comorbidities and being thinner (an observation often 
associated with reduced survival)  
 
Action point - I would suggest toning down the last sentence of the 
abstract conclusion and consider this more explicitly in the 
discussion  
 
2. Bias analyses - The authors acknowledge that obesity and 
tobacco smoking are important confounders for infections and 
attempt to adjust for them using estimates in the absence of 
measurements. I applaud the authors for this attempt - which seems 
logical, supported by the literature and based on some information 
from the cohort. However I am concerned that errors in the 
estimates may have led to errors in the adjusted hazard ratios. It is 
not clear to me how these estimates were used in the model HR in 
tables 2, S2, S3, S4 - they seem not to be? 

 

REVIEWER James Garnett 
Newcastle University  
UK 

REVIEW RETURNED 15-Mar-2016 

 

GENERAL COMMENTS Thank you for the opportunity to read this very interesting article. 
The study was well designed and addresses the absence of 
important data in this area (comparison of different GLDs on 
infection rates) and will be of great interest to clinicians and 
scientists. Given the large volume of data to analyse, the authors 
have done an excellent job of highlighting trends that could be of 
benefit to patients, as well as clearly outlining the limitations of the 
study.  
 
I only have a few minor comments:  
 
1. The authors should consider changing the title to reflect the 
conclusions of the study.  
 
2. What is the relevance of the patient marital status? Why is this 
included in Table 1, especilally when it is not mentioned in the 
manuscript text?  
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3. Page 10 final paragraph- the authors state ‘Cumulative rates of 
community-based antibiotic prescriptions and hospital treated 
infections within the first four years in patients who initiated their 
treatment with metformin, sulfonylurea, or insulin are illustrated in 
Figure 1. The Figure shows that infection rates were highest shortly 
after GLD treatment initiation, and that the curves for the three 
treatment modalities diverged early during follow-up.’ An explanation 
of what Figure 1 shows in terms of the comparison between the 3 
GLDs would be useful. Also can any statistical analysis be applied to 
Figure 1 to draw conclusions about metformin vs other GLDs?  
 
4. Page 12 final paragraph- the authors state ‘External adjustment 
for unmeasured obesity changed the crude HR from 1.41 to 1.55, 
while external adjustment for smoking decreased the HR to 1.23.’ 
This data does not appear to be in Table 2, as referred to earlier in 
the paragraph? If it is not included then the authors should state this 
in the text. 

 

REVIEWER Shuo-Ming Ou 
Taipei Vetern General Hospital 

REVIEW RETURNED 19-Mar-2016 

 

GENERAL COMMENTS This is a large-scaled population data for general practice and 
hospitals in Denmark. The cohort includes 131 949 patients with 
type 2 diabetes who initiated pharmacotherapy with a glucose-
lowing drugs between 2005 and 2012. They found rates of 
community-based antibiotic treatment and hospitalization for 
infection were high in patients receiving their first treatment and 
metformin was associated with lower infection risk compared with 
sulfonylurea or insulin initiation. The work is well written and the 
results are interesting.  
My comments are listed below.  
1. The residual confounding due to indication bias may be 
associated with selection of patients for their first glucose-lowing 
drug. It is likely that a patient receiving metformin may have early 
stage of diabetes and higher estimated glomerular filtration rate than 
those receiving insulin or sulfonylurea. Can available data address 
these issues?  
2. It is unclear from the methods if these patients were initially 
treated with two hypoglycemic agents (for example, metformin and 
sulfonylurea) or if the addition of insulin (for example, sulfonyurea 
and basal insulin at the same time) for diabetes control was 
permitted. The authors should be explicit about how they define 
these patients in the study design.  
3. In addition, metformin is the first-line glucose-lowing drug if there 
is no contraindication. Therefore, about 81% patients started with 
metformin and only 6% started with insulin and 13% started with 
sulfonylurea. Therefore, in the intention to treat analysis, most 
patients failed to achieved optimal glucose control when using 
metformin alone. It appears that this approach estimates the effect 
of an initial prescription for metformin, SU or insulin (regardless of 
subsequent discontinuations, switches, re-starts, etc). Above-
mentioned effect that clinicians seemed to be also interested in. 
Therefore, as-treated analysis to confirm effect estimates that may 
be also useful to clinicians.  
4. What do you mean by " virtually no loss to follow-up on page 15? 
How many individuals were lost?  
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5. Please provide more details regarding the follow-up between 
different glucose-lowing drug groups in this cohort. Because DPP-4 
inhibitors and GLP-1 analogues were relative new drugs in the 
markets, is there any difference in the mean / median follow-up 
between glucose-lowing drug groups?  

 

REVIEWER Juan C Lopez Alvarenga 
University of Texas Rio Grande Valley  
South Texas Diabetes and Obesity Institute  
Edinburg Texas, USA 

REVIEW RETURNED 11-Apr-2016 

 

GENERAL COMMENTS This is an epidemiology study, clearly the authors has taken care in 
gathering all possible information regarding the diabetes treatment 
and its relationship with infection.  
The study suggests that there is a slight increase in infections on 
new treated patientes, specially those using insulin compared with 
GLD. The data source was a nation wide database.  
They made heterodemic analysis using coeficients for a corrective 
function. These coefficients came from the Ulrichsen study, 
furthermore, the authors made a bias adjustment with the suggested 
method of Schneeweiss. This is a sensitivity analysis that is, 
generally speaking, a quadratic function, however, can not define 
the shape of the function of the confounders. The authors used this 
function for sensitivity analysis for correction of the Hazard ratios 
they found. Importantly, the authors should show the differences 
among them (the observed HR and the calculated by Cox), but using 
CI95% to define with precision the magnitud of differences.  
Among other confounders, I was suprised how low prevalence of 
combined drugs for type 2 DM. This is correct or they were not able 
to have such distinction?  
The authors made many asumptions, specially regarding the weight 
(BMI), this is a delicate issue for those insulin initiators? They were 
different from GLD, but the anthropometric measurements were not 
available?  
High blood glucose levels can be seen in patients with recent 
diagnostic or those whose physician decided to treat them with 
insulin, so they were prone to infections (so if this was the case, the 
treatment is not a causal factor).  
The authors do not define in deep what we would learn from this 
study (the authors defined theirs as a confirmatory study of others), 
neither defined new aspects for clinicians or public policies.  
The authors can not differienciate if the infections were related to the 
treatment, or most probable, to the clinical contidion of patiens. As 
the diabetes was worse, the treatment should started with insulin, as 
there was not any clue if the infection was present, still the treatment 
effects remains blunted in its size effect.  
Finally, due to the small effect of treatment over infection, the 
authors should work in more detail regarding the goals and impact of 
their study. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer #1.  

1. Would it be possible for them to give numbers of patients taking each antibiotic or having each type 

of infection in figs 2 and 3, perhaps in brackets alongside the name of the antibiotics/infection (for the 
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whole group - not for individual drugs), to give an idea of context and power….This would help the 

reader to understand the data.  

 

Response: We thank the reviewer for this suggestion. We have now included the number of infection 

events for each category in both the figures.  

 

2. I would suggest toning down the last sentence of the abstract conclusion and consider this more 

explicitly in the discussion.  

 

Response: We did not intent to imply causality in stating the different associations, but have now 

changed the wording in the conclusion in the abstract and added more comments in the Discussion 

section of the revised manuscript on pages 17.  

 

3. Bias analyses - The authors acknowledge that obesity and tobacco smoking are important 

confounders for infections and attempt to adjust for them using estimates in the absence of 

measurements. I applaud the authors for this attempt - which seems logical, supported by the 

literature and based on some information from the cohort. However I am concerned that errors in the 

estimates may have led to errors in the adjusted hazard ratios. It is not clear to me how these 

estimates were used in the model HR in tables 2, S2, S3, S4 - they seem not to be?  

 

Response: We agree that the absence of information on confounders such as obesity and smoking 

may have biased the final adjusted estimates in our study. As acknowledged by the reviewer we used 

knowledge from the literature and survey data from Denmark to identify to what extent these single 

confounders may have biased our crude estimates and we found that none of the confounders could 

explain the observed associations in our study (BMI probably would even have strengthened the 

associations). We acknowledge that these results do not provide direct information if the unmeasured 

confounders might have also nullified the fully adjusted estimates. Therefore, we have now 

additionally used the ‘rule-out’ approach (1) to estimate how strongly any single unmeasured binary 

confounder (e.g. BMI, smoking) would need to be associated with choice of GLD and infection to fully 

explain our observed results. We have described the details of the methods and the choice of 

parameter in Appendix 2 and we illustrated this association graphically. We found that had we been 

able to account for smoking in our analysis we would probably have observed an association between 

sulfonylurea use or insulin use and community-based antibiotic use closer to unity (HR = 1) than we 

observed (i.e. adjusted HRs 1.02 and 1.04, respectively). For example, for sulfonylurea and smoking 

if smoking were 1.3-fold more prevalent among sulfonylurea than metformin users the relatively 

likelihood of being prescribed antibiotics would have to be about 50% greater in those who smoke for 

the HR to be equal or less than 1, which is plausible from findings in the literature (2,3). For insulin 

and smoking, if smoking was 1.5-fold more common among insulin users than metformin users, the 

relative likelihood of being prescribed antibiotics would have to be about 70% greater in those who 

smoke vs. those who do not smoke for the observed HR of 1.04 to be equal or less than 1 (Figure 1.3 

in Appendix 2). Similarly for unmeasured BMI, if obesity increased antibiotic risk 1.5-fold, it would 

need to be 1.2-fold more prevalent in sulfonylurea users and 1.5-fold more prevalent in insulin users 

vs. metformin users to explain the HRs of 1.02 and 1.04, respectively (Figure 1.1 and 1.2 in Appendix 

2); however, we know that obesity is LESS prevalent, not more prevalent, in sulfonylurea and insulin 

users compared with metformin users.  

 

Footnote: the blue curve is for point estimate and green curve is for lower limit of 95% confidence 

interval.  

 

For hospital-treated infections, given infection HRs of 1.12 associated with sulfonylurea and 1.63 

associated with insulin, smoking would need to be 1.5-fold and 2.5-fold more frequent among 

sulfonylurea and insulin users than metformin users and would need to increase the risk of infection 
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by a factor of 10 or more to explain our findings fully, if no increased risk actually existed, which we 

deem unrealistic (Figure 2.3 and 2.4 in Appendix 2).  

We have now added the rule-out analysis approach in the Methods section and briefly presented 

results from both sensitivity analyses in the Results section, and we have provided complete 

worksheet in new Appendix 2.  

 

 

 

 

Reviewer #2.  

 

1. The authors should consider changing the title to reflect the conclusions of the study.  

 

Response: We understand and acknowledge this suggestion, but the BMJ Open instructions for 

authors specifically mention that we must not add conclusion in the title. Therefore, we would kindly 

prefer to keep the title as it is now and leave it to the editor’s discretion if this should be changed.  

 

2. What is the relevance of the patient marital status? Why is this included in Table 1, especilally 

when it is not mentioned in the manuscript text?  

 

Response: We have found previously that marital status (e.g., unmarried) substantially affects the risk 

of hospitalization with pneumonia, likely related to less social support at home (4). We also know that 

both low social support and stress due to adverse life events like divorce is associated with diabetes 

and with accelerated development of complications (5). Therefore we included marital status as a 

confounder in our study. We did mention this in the original manuscript on page 7 in the Method 

section, and we have now added that we included marital status as a marker of social support.  

 

3. Page 10 final paragraph- the authors state ‘Cumulative rates of community-based antibiotic 

prescriptions and hospital treated infections within the first four years in patients who initiated their 

treatment with metformin, sulfonylurea, or insulin are illustrated in Figure 1. The Figure shows that 

infection rates were highest shortly after GLD treatment initiation, and that the curves for the three 

treatment modalities diverged early during follow-up.’ An explanation of what Figure 1 shows in terms 

of the comparison between the 3 GLDs would be useful. Also can any statistical analysis be applied 

to Figure 1 to draw conclusions about metformin vs other GLDs?  

 

Response: Figure 1 displays crude Kaplan–Meier curves showing cumulative rates of community-

based antibiotic prescriptions and hospital-treated infections by categories of the three GLDs. The 

graph is meant to visually illustrate the timing of the outcome events during the follow up, while curves 

are inherently not adjusted for differences between the 3 groups. The curves for the three treatment 

modalities diverged early during follow-up, with insulin initiators experiencing more infections than 

sulfonylurea initiators throughout follow-up, and sulfonylurea initiators experiencing more infections 

than metformin initiators. We used Cox regression to interpret our results, with adjustment for 

confounders, using the time-to-event information from the Kaplan-Meier curves. Additionally, we 

performed a log-rank test to examine the equality of survival function between the 3 exposure groups 

and we found statistically significant differences (P≤0.00001 for both outcomes). We have now 

provided this information on page 11 in the Result section of the revised manuscript, together with a 

short explanation of drug differences seen.  

 

4. Page 12 final paragraph- the authors state ‘External adjustment for unmeasured obesity changed 

the crude HR from 1.41 to 1.55, while external adjustment for smoking decreased the HR to 1.23.’ 

This data does not appear to be in Table 2, as referred to earlier in the paragraph? If it is not included 

then the authors should state this in the text.  
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Response: We thank the reviewer for raising this issue. After careful consideration and concerns from 

this and the first reviewer, we have decided to supplement our sensitivity analysis with a rule-out-

approach, and provide a better discussion of the findings in the updated manuscript. Please see our 

response to reviewer #1 above.  

 

 

Reviewer #3.  

1. The residual confounding due to indication bias may be associated with selection of patients for 

their first glucose-lowing drug. It is likely that a patient receiving metformin may have early stage of 

diabetes and higher estimated glomerular filtration rate than those receiving insulin or sulfonylurea. 

Can available data address these issues?  

 

Response: We agree and acknowledge major limitation due to confounding by indication in our study. 

We lack accurate data on clinical severity of diabetes, which might have led to residual confounding 

by indication. Furthermore, increased parameters of clinical severity of type 2 diabetes such as early 

signs of renal disease, or indicators of less insulin production, other contraindications to metformin, 

and/or anticipated worse glucose derangement may have led physicians to initiate treatment with 

sulfonylurea or particularly insulin instead of metformin. This is supported by our observation that 

sulfonylurea and insulin initiators had more subsequent therapy shifts than metformin initiators, 

possibly related to glycaemic control problems. However, our regional subcohort analysis suggested 

that differences in pre-treatment HbA1c (highest with insulin initiation) did not explain observed drug 

differences. Unfortunately we did not have information about glomerular filtration rate along with other 

clinical parameters to assess the severity of diabetes in the present dataset; however, we do have 

information on the presence of diseases (including renal diseases) at the time of start of therapy and 

also we have information on the presence of micro- and macro-vascular complications at the time of 

pharmacotherapy start. We did include these variables to adjust our final estimates. Yet, we agree 

that there might be some residual confounding by indication present in our study that may explain 

some of the association observed in our study, if not all. We have tried to explain it in more details in 

the Discussion section of the revised manuscript on page 17.  

 

 

2. It is unclear from the methods if these patients were initially treated with two hypoglycemic agents 

(for example, metformin and sulfonylurea) or if the addition of insulin (for example, sulfonyurea and 

basal insulin at the same time) for diabetes control was permitted. The authors should be explicit 

about how they define these patients in the study design.  

 

Response: In our study, patients in the metformin cohort were only treated with metformin at the index 

date, and patients in the combination drug cohort were treated with combination drug at the same 

time. As we adopted intention-to-treat analysis we did not consider the change in treatment after the 

index date. We have now mentioned this more explicitly in the revised manuscript on page 6 in the 

Method section.  

 

3. In addition, metformin is the first-line glucose-lowing drug if there is no contraindication. Therefore, 

about 81% patients started with metformin and only 6% started with insulin and 13% started with 

sulfonylurea. Therefore, in the intention to treat analysis, most patients failed to achieved optimal 

glucose control when using metformin alone. It appears that this approach estimates the effect of an 

initial prescription for metformin, SU or insulin (regardless of subsequent discontinuations, switches, 

re-starts, etc). Above-mentioned effect that clinicians seemed to be also interested in. Therefore, as-

treated analysis to confirm effect estimates that may be also useful to clinicians.  

 

Response: The reviewer rightly mentioned that the approach adopted in our study design estimates 
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the effect of an initial pharmacotherapy, as we mentioned in the manuscript. We understand that as-

treated analyses would be as interesting as intention-to-treat analyses and clinicians would like to 

know the estimates. However, as-treated analyses has a potential to introduce informative censoring 

bias as the change in treatment is based on the factors that can potentially confound the outcome e.g. 

uncontrolled hyperglycaemia (6). Increasing exposure misclassification with drug regimen alterations 

over longer follow-up period would tend to reduce any observed differences between groups and 

produce conservative results (7). Follow up time for first events was rather short (overall median 

follow-up time 1.1 years for community antibiotic use and 2.6 years for hospital-treated infections); 

however, and we observed that less than one quarter of our patients changed therapy within the first 

year. Such change was most likely for insulin and sulfonylurea treated patients and thus not likely to 

explain the increased infection risk versus metformin users in our study. Thus, we kindly prefer to 

keep the intention-to-treat analysis in our study.  

 

4. What do you mean by " virtually no loss to follow-up on page 15? How many individuals were lost?  

 

Response: Of 131 949 patients, 16 (0.01%) were lost to follow-up and 826 (0.63%) emigrated during 

the entire follow-up. Among lost to follow-up, 8 were in metformin cohort, 6 were in sulfonylurea 

cohort and 2 were in insulin cohort. Among emigrated, 575 were in metformin cohort, 133 in 

sulfonylurea cohort and 105 in insulin cohort and rest were in other GLD cohorts. We have added that 

we have less than 1% loss to follow up on page 16 in the Discussion section of the revised 

manuscript.  

 

5. Please provide more details regarding the follow-up between different glucose-lowing drug groups 

in this cohort. Because DPP-4 inhibitors and GLP-1 analogues were relative new drugs in the 

markets, is there any difference in the mean / median follow-up between glucose-lowing drug groups?  

 

Response: We have already provided detailed follow up information for all exposure categories in the 

Supplementary table 1. It includes information on the number of events, person-time of follow up, 

median follow up time and incidence rates.  

 

 

 

Reviewer #4.  

 

1. They made heterodemic analysis using coeficients for a corrective function. These coefficients 

came from the Ulrichsen study, furthermore, the authors made a bias adjustment with the suggested 

method of Schneeweiss. This is a sensitivity analysis that is, generally speaking, a quadratic function, 

however, can not define the shape of the function of the confounders. The authors used this function 

for sensitivity analysis for correction of the Hazard ratios they found. Importantly, the authors should 

show the differences among them (the observed HR and the calculated by Cox), but using CI95% to 

define with precision the magnitud of differences.  

 

Response: We agree. We have now supplemented the sensitivity analyses with a rule-out approach 

and have shown the shape of the function of the confounders graphically. We have shown graphs for 

both the point estimates and also the lower limit of 95% confidence intervals of the observed adjusted 

HR estimates. Please see our response to reviewer #1 above. We have provided worksheet with 

details of the methods and graphs in new Appendix 2. The blue curve is for the point estimates and 

the green curve is for the lower limit of 95% confidence interval.  

 

2. Among other confounders, I was suprised how low prevalence of combined drugs for type 2 DM. 

This is correct or they were not able to have such distinction?  
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Response: The low prevalence of combination therapy in our study is due to our focus on drug 

initiators, using an intention-to-treat-wise analysis focusing on the first used drug. Only single drugs or 

fixed drug combinations were used for treatment initiation in our patients.  

 

3. The authors made many asumptions, specially regarding the weight (BMI), this is a delicate issue 

for those insulin initiators? They were different from GLD, but the anthropometric measurements were 

not available?  

 

Response: It is correct that we did not have anthropometric information for our study cohort. Instead, 

we used evidence from the literature (Ulrichsen et al. (3)) to get external information on the likely BMI 

in users of different GLD categories. Furthermore, we used this information for external adjustment to 

predict the degree of confounding and the level of its association with the outcome and exposure in 

our study (1). We believe that this sensitivity analysis provides some insight, and have further added 

another analysis, please see our response to reviewer #1.  

 

4. High blood glucose levels can be seen in patients with recent diagnostic or those whose physician 

decided to treat them with insulin, so they were prone to infections (so if this was the case, the 

treatment is not a causal factor). The authors do not define in deep what we would learn from this 

study (the authors defined theirs as a confirmatory study of others), neither defined new aspects for 

clinicians or public policies.  

The authors can not differienciate if the infections were related to the treatment, or most probable, to 

the clinical contidion of patiens. As the diabetes was worse, the treatment should started with insulin, 

as there was not any clue if the infection was present, still the treatment effects remains blunted in its 

size effect. Finally, due to the small effect of treatment over infection, the authors should work in more 

detail regarding the goals and impact of their study.  

 

Response: We agree that the choice of GLD may depend on the blood glucose control and clinical 

severity at the time of diabetes diagnosis. However, in our sub-analysis in the cohort with HbA1c 

information, we found that after adjusting for baseline HbA1c levels the estimates magnified and not 

decreased. Please also see response to reviewer #3 above. We did not expect the study results to be 

able to prove any causal drug effects and significantly change the clinical practice; observational 

studies rarely should have this aim. But, we do expect that these results would help clinicians to 

identify patients early in the disease course who are predicted at greater risk of infections, some of 

which can be life threatening such as pneumonia, septicaemia etc. We agree that we cannot imply 

that the observed results are entirely due to the treatment itself and not due to clinical conditions of 

the patients, even if we used adjustment, stratification, and sensitivity analysis to test robustness of 

our results. We controlled for major confounders that include frailty (CCI score) and hyperglycaemia 

(sub-cohort analysis). We also performed sensitivity analyses to explain the observed effects due to 

BMI and smoking. Therefore, we argue against that unmeasured confounding can explain entirely the 

observed associations for hospital-treated infections. In the Discussion section we have now 

discussed in more detail the limitations of the study and we have added more arguments on pages 17 

in the revised manuscript with a caution to interpret the study results.  
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VERSION 2 – REVIEW 

REVIEWER Professor Emma Baker 
St George's, University of London 
 
I have a research interest in metformin for the prevention and 
treatment of lung infections in people with chronic lung disease - this 
paper supports my hypothesis which perhaps predisposes me to 
favour it 

REVIEW RETURNED 17-Jun-2016 

 

GENERAL COMMENTS The authors have addressed my questions and comments to my 
satisfaction  
They have toned done the conclusions of their paper and reduced 
their assertions of causality  
I like the sensitivity analysis which addresses the question of the 
unmeasured confounders very neatly  
The paper is now more balanced and allows the reader to see the 
message in the context of the limitations of the methods  
Specialist statistical review would be worthwhile as I am unable to 
comment on the methods of the sensitivity analysis  

 

REVIEWER Shuo-Ming Ou 
Division of Nephrology, Department of Medicine, Taipei Veterans 
General Hospital, Taipei, Taiwan 

REVIEW RETURNED 25-Jun-2016 

 

GENERAL COMMENTS The article is well-revised.  

 

REVIEWER Juan Carlos Lopez Alvarenga 
South Texas Diabetes and Obesity Institute at the University of 
Texas Rio Grande Valley. Texas, USA 

REVIEW RETURNED 07-Jul-2016 

 

GENERAL COMMENTS The authors accomplished our requirements. Still there are 
important deficiencies in the study, but they addressed them in the 
discussion section.   
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