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AUTHORS Gamble, John-Michael; Price, Hilary; Agnew, Meghan 

 

VERSION 1 - REVIEW 

REVIEWER Gillian Hall 
Grimsdyke House, UK 
 
First author on a reviewed paper 

REVIEW RETURNED 29-Aug-2014 

 

GENERAL COMMENTS I should start with a conflict of interest statement. The paper reports 
a systematic review of studies which compare cardiovascular 
outcomes between different insulin regimens in type 2 diabetes. I 
was a first author on one of the papers. The authors found few 
studies. Not surprisingly given the number of insulin options, no two 
studies compared the same insulin regimens for the same outcome. 
The key finding is perhaps that there is little information on which 
insulin is better in terms of cardiovascular outcomes.  
 
I do have some reservations about the review. The key one is that 
the authors seem to be overly nervous about observational studies. 
They include a number of cohort studies in their review, comment on 
them and that they fair well on the Ottowa-Newcastle scale and then 
more or less dismiss them as a group – because of ‘information 
bias, selection bias and confounding’. The study designs to 
overcome these biases are not discussed. 
 
This manuscript reports a systematic review of studies which 
compare cardiovascular outcomes between different insulin 
regimens in type 2 diabetes. With both the use of insulin in type 2 
diabetes and the choice of insulin forms increasing this is an 
important issue. However the authors found few studies to review 
and that the studies identified differed in terms insulins regimens and 
outcomes. Perhaps this is the most important finding.  
There seemed to be some hesitation in reviewing observational 
studies. The comment that ‘continued research surrounding the real-
world safety and effectiveness of insulin is important’ is somewhat 
contradicted later when interventional blinded RCTs are 
recommended. In addition, all observational studies were tarred with 
the same brush of information and selection bias and confounding. 
No detail is given about why the studies might be subject to 
information bias for example, and how the designs limited these 
biases.  
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Specifically:  
 
Methods  
Literature search and screening - a summary of the research 
strategy and a link to the PROSPERO website would be helpful 
here.  
You haven’t limited by study years. Consequently the UGDP trial is 
included with an insulin regimen and clinical practice 30 to 40 year 
out of date. Should this study be included or at least the issues 
discussed?  
 
Results  
The statement ‘most studies did not demonstrate that the outcome 
of interest had not occurred prior to cohort entry’. This is not relevant 
in the studies of fatal outcomes whereas it can be valid to include 
new episodes of stroke or MI. This needs clarification.  
You have reported that the observational studies did better on the 
Ottowa-Newcastle scale but then say that residual confounding and 
selection bias cannot be ruled out given the nature of the non-
randomisation process. Only include results in the Results section. 
The comment is repeated in the discussion. Why review studies of 
this design if you are then going to dismiss them? What about the 
adjustment you ticked in the Ottowa-Newcastle scale? Observational 
studies have the advantage of providing information on outcomes in 
‘real life’ which is important in the exposure / outcome under review 
here.  
 
The HEART2D study description states both that patients were 
recruited within 21 days of an MI and 18% had a prior MI at 
baseline.  
Ii think it is important to differentiate between observational studies 
based on electronic health care records, administrative records and 
billing records. The biases are different.  
Care with the detail of the study design. For example Hall et al did 
not compare those on premix + 3 OADs with NPH + 3 OADs as 
suggested by Figure 3. The study compared outcomes in premix 
and NPH started after 3 OADs and the same when insulin was 
started after 2 oral agents. This design would have limited immortal 
time bias.  
 
Discussion  
Check the sentence starting on page 9 line 4.  
You talk of biases inherent in observational studies without giving 
any detail of methods to minimise bias in individual studies. What 
are the advantages of observational studies in this sort of 
comparison?  
 
 
What is a ‘clinically heterogenious study design’?  
As most studies were not from the US is drug insurance plan 
membership relevant?  
 
Appendix D  
The assessment of outcome is listed as ‘record linkage’ for each of 
the cohort studies. Can this be more informative. – the same with 
Ascertainment of Exposures.  
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REVIEWER Maria Ida Maiorino 
Unit of Endocrinology and Metabolic diseases at Second University 
of Naples 

REVIEW RETURNED 15-Dec-2014 

 

GENERAL COMMENTS This is a systematic review investigating the association between 
different insulin regimens and cardiovascular morbidity and mortality 
in type 2 diabetic patients. The results are inconclusive, due to the 
substantial lack of specified-designed study and the high 
heterogeneity of those described. The research field is novel and 
interesting. The methodology used was appropriate.  
 
Pag 9, line 17: the meaning of the sentence starting: “Channelling 
among insulin…” is obscure. Please rephrase and better clarify. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer #1 Comments:  

 

Comment (C) 1: I should start with a conflict of interest statement. The paper reports a systematic 

review of studies which compare cardiovascular outcomes between different insulin regimens in type 

2 diabetes. I was a first author on one of the papers. The authors found few studies. Not surprisingly 

given the number of insulin options, no two studies compared the same insulin regimens for the same 

outcome. The key finding is perhaps that there is little information on which insulin is better in terms of 

cardiovascular outcomes. I do have some reservations about the review. The key one is that the 

authors seem to be overly nervous about observational studies. They include a number of cohort 

studies in their review, comment on them and that they fair well on the Ottawa-Newcastle scale and 

then more or less dismiss them as a group – because of ‘information bias, selection bias and 

confounding’. The study designs to overcome these biases are not discussed.  

 

This manuscript reports a systematic review of studies which compare cardiovascular outcomes 

between different insulin regimens in type 2 diabetes. With both the use of insulin in type 2 diabetes 

and the choice of insulin forms increasing this is an important issue. However the authors found few 

studies to review and that the studies identified differed in terms insulins regimens and outcomes. 

Perhaps this is the most important finding.  

 

There seemed to be some hesitation in reviewing observational studies. The comment that ‘continued 

research surrounding the real-world safety and effectiveness of insulin is important’ is somewhat 

contradicted later when interventional blinded RCTs are recommended. In addition, all observational 

studies were tarred with the same brush of information and selection bias and confounding. No detail 

is given about why the studies might be subject to information bias for example, and how the designs 

limited these biases.  

 

Response (R) 1: Thank you for your comments. Within our revised our manuscript we have revised, 

as well as added, content to provide more detail around specific types of bias within the observational 

studies included in our systematic review. First, we have revised several statements in our discussion 

(see 3rd paragraph of discussion) in effort to not discount the evidence from observational studies, as 

that is not our intention. However, we do feel it is important to acknowledge the potential for residual 

confounding and selection bias. Furthermore, we have revised Appendix D to include details of the 

included confounders. Studies that included multiple confounders including HbA1c (most important 

confounder) were given two stars. By differentiating studies that did and did not include HbA1c as a 

covariate, the Newcastle-Ottawa scores changed slightly for some of the included studies.  

 

 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-2014-006341 on 11 M

arch 2015. D
ow

nloaded from
 

http://bmjopen.bmj.com/


C2: Literature search and screening - a summary of the research strategy and a link to the 

PROSPERO website would be helpful here.  

 

R2: We have briefly summarized the research strategy and provided a link to the PROSPERO 

website. The revised manuscript reads (page 3, paragraph 3): “This study protocol was developed a 

priori and was registered in the PROSPERO international prospective register of systematic reviews 

(PROSPERO record: CRD42014007631 [available at 

http://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42014007631).11 Using standard 

systematic review methods we searched for randomized controlled trials (RCTS), cohort studies, or 

case-control studies that examined the association between different insulin treatment regimens in 

patients with type 2 diabetes.”  

 

C3: You haven’t limited by study years. Consequently the UGDP trial is included with an insulin 

regimen and clinical practice 30 to 40 year out of date. Should this study be included or at least the 

issues discussed?  

 

R3: We feel this study should be included as it meets our inclusion criteria and by not excluding 

studies based on date, we have aimed to include the totality of evidence available to date. 

Nonetheless, we agree that the clinical practice has changed since the UGDP and therefore the 

generalizability of its findings may be limited. We have revised our discussion to acknowledge this 

issue. The revised manuscript reads (page 9, paragraph 2): “Results from the included RCTS must be 

interpreted with caution given their susceptibility to bias and lack of generalizability to today’s type 2 

diabetes population. For example, treatment algorithms for type 2 diabetes and insulin formulations 

have changed substantially since the UGDP was completed over 30 years ago.”  

 

C4: The statement ‘most studies did not demonstrate that the outcome of interest had not occurred 

prior to cohort entry’. This is not relevant in the studies of fatal outcomes whereas it can be valid to 

include new episodes of stroke or MI. This needs clarification.  

 

R4: We have revised this sentence for clarity, which now reads (page 5, paragraph 3): “Although the 

cohort studies scored relatively high on the Newcastle-Ottawa scale, whereby all studies had 6 or 

more stars out of a maximum of 9 stars, most studies did not demonstrate that the outcome of interest 

had not occurred prior to cohort entry for non-fatal cardiovascular events.”  

 

C5: You have reported that the observational studies did better on the Ottawa-Newcastle scale but 

then say that residual confounding and selection bias cannot be ruled out given the nature of the non-

randomisation process. Only include results in the Results section. The comment is repeated in the 

discussion. Why review studies of this design if you are then going to dismiss them? What about the 

adjustment you ticked in the Ottawa-Newcastle scale? Observational studies have the advantage of 

providing information on outcomes in ‘real life’ which is important in the exposure / outcome under 

review here.  

 

R5: Our intention is not to dismiss observational studies but rather to acknowledge their limitations. 

We have made several revisions to address these issues. First, we have removed the statement 

about confounding and selection bias from the results section. Second, in Appendix D we have listed 

the covariates that were adjusted for in the primary multivariable model for each observational study. 

Third, within our discussion we acknowledge the importance of cohort studies in the context of 

providing real world data, especially in the absence of high-quality pragmatic RCTs.  

 

C6: The HEART2D study description states both that patients were recruited within 21 days of an MI 

and 18% had a prior MI at baseline.  
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R6: The 18% prior MI at baseline refers to a previous MI before inclusion in the study. We have 

removed this statement for clarity. The revised text reads (page 6, paragraph 3): “At baseline, the 

mean age was 61 years, 37% were female, and patients had been living with diabetes for 9 years 

prior to the trial initiation.14”  

 

C7: I think it is important to differentiate between observational studies based on electronic health 

care records, administrative records and billing records. The biases are different.  

 

R7: We agree and have revised the results to reflect differences in where the drug exposure 

information was obtained in the cohort studies. Page 6, paragraph 4 now reads “Included cohort 

studies identified study cohorts of patients with type 2 diabetes using secondary data sources, either 

administrative claims databases or electronic medical records, and compared the incidence of 

cardiovascular outcomes in patients using different insulin regimens.” We also specify in our 

description of each study within the results, if the data comes from an electronic medication record or 

administrative records. In addition, Appendix now specifies if insulin exposure was ascertained from 

electronic medical records or administrative records.  

 

C8: Care with the detail of the study design. For example Hall et al did not compare those on premix + 

3 OADs with NPH + 3 OADs as suggested by Figure 3. The study compared outcomes in premix and 

NPH started after 3 OADs and the same when insulin was started after 2 oral agents. This design 

would have limited immortal time bias.  

 

R8: Thank you for notifying us of this error in Figure 3. We have revised Figure 3 to read ‘after’ 

instead of +.  

 

C9: Check the sentence starting on page 9 line 4.  

 

R9: We have revised this sentence for clarity. It now reads (page 9, paragraph 1): “These 8 studies 

were disparate in design and execution, whereby none of the studies examined cardiovascular risk 

across identical exposure categories.”  

 

C10:You talk of biases inherent in observational studies without giving any detail of methods to 

minimise bias in individual studies. What are the advantages of observational studies in this sort of 

comparison?  

 

R10: We have revised our discussion to elaborate on the details of methods used in the studies to 

minimize bias and the advantages of observational studies. Specifically, page 10, paragraph 1 now 

reads: “However, all cohort studies used methods to reduce bias including restricting to new users of 

insulin, used active comparators, and used a population-based dataset. Moreover, all cohort studies 

adjusted for multiple potential confounding variables with 3 cohort studies adjusting for glycemic 

control.17,19,21”. Some of the advantages of observational studies are now mentioned on page 9, 

paragraph 3.  

 

C11: What is a ‘clinically heterogenious study design’?  

 

R11: We have removed the word ‘clinically’ as it confusing and the study designs are variable in 

aspects other than the clinical population studied.  

 

C12: As most studies were not from the US is drug insurance plan membership relevant?  

 

R12: We have revised to read “drug formulary restrictions”.  
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C13: Appendix D: The assessment of outcome is listed as ‘record linkage’ for each of the cohort 

studies. Can this be more informative. – the same with Ascertainment of Exposures.  

 

R13: In effort to be more informative we have added details to Appendix D for both assessment of 

outcome and exposures from each study.  

 

 

Reviewer #2 Comments:  

 

 

Reviewer #2: This is a systematic review investigating the association between different insulin 

regimens and cardiovascular morbidity and mortality in type 2 diabetic patients. The results are 

inconclusive, due to the substantial lack of specified-designed study and the high heterogeneity of 

those described. The research field is novel and interesting. The methodology used was appropriate.  

 

C1: Page 9, line 17: the meaning of the sentence starting: “Channelling among insulin…” is obscure. 

Please rephrase and better clarify.  

 

R1: We have revised this sentence for clarity. It now reads (page 9, paragraph 2): “For example, 

selection bias among among insulin users is highly likely given insulin is often used when other 

antidiabetic medications provide inadequate glycemic control.” 

VERSION 2 – REVIEW 

REVIEWER Gillian Hall 
Grimsdyke House, UK 
 
Author on a paper in the review 

REVIEW RETURNED 10-Feb-2015 

 

GENERAL COMMENTS I think that the finding that there are few comparative studies of 
insulin and cardiovascular and mortality outcomes to review is an 
important one. It may be worth pointing out the suggested focus on 
outcomes rather than intermediaries since the Nissen paper on 
TZD’s. There appear to be a much larger number of papers on 
glycaemic control.  
However this finding means that the paper is a little short on results 
so is not strong. As I stated in the first review, a bit more detail about 
the studies and potential biases would be helpful. These could be 
included in Table 1 – were all diabetics included 1 & 2, what 
confounders were included in any adjustment. Comment on these 
might help with further studies.  
You still say that ‘Most studies did not demonstrate that the CV 
event had not occurred prior to entry.’ There is no reason why 
studies should not study second CV events or any incident event. 
Do you mean that the studies did not validate the date of onset so 
that it could be prevalent when insulin was started? 

 

 

 

 

 

 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-2014-006341 on 11 M

arch 2015. D
ow

nloaded from
 

http://bmjopen.bmj.com/


VERSION 2 – AUTHOR RESPONSE 

 

Reviewer Comments:  

 

I think that the finding that there are few comparative studies of insulin and cardiovascular and 

mortality outcomes to review is an important one. It may be worth pointing out the suggested focus on 

outcomes rather than intermediaries since the Nissen paper on TZD’s. There appear to be a much 

larger number of papers on glycaemic control.  

However this finding means that the paper is a little short on results so is not strong. As I stated in the 

first review, a bit more detail about the studies and potential biases would be helpful. These could be 

included in Table 1 – were all diabetics included 1 & 2, what confounders were included in any 

adjustment. Comment on these might help with further studies.  

You still say that ‘Most studies did not demonstrate that the CV event had not occurred prior to entry.’ 

There is no reason why studies should not study second CV events or any incident event. Do you 

mean that the studies did not validate the date of onset so that it could be prevalent when insulin was 

started?  

 

Response:  

 

Thank you for your comments. We have added more details regarding the study population and 

covariates included in adjusted analyses to Table 1. In addition we have briefly extended our 

discussion of potential bias among the cohort studies within our manuscript (page 10, paragraph 1): 

“Nonetheless there was variation in how these methods were applied and how covariates were 

entered into the statistical model. Although all of the cohort studies had a new-user design, some of 

the studies allowed previous use of insulin that was not part of the exposure contrast of interest.” We 

agree that there is merit in studying recurrent CV events, and have therefore revised our manuscript 

for clarity (page 5, paragraph 3): “Given many studies did not appear to validate that CV events had 

not occurred prior to insulin initiation, these studies may have included patients that experienced 

either an incident or recurrent CV event, which in turn would impact event risks and comparability 

amongst study results”. 
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