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GENERAL COMMENTS The work provides a review of the evidence provided by randomized 

controlled trials regarding the harms and benefits of intensive 

glycaemic control compared to conventional glycaemic control 

covering a comprehensive number of outcomes. Just recently, a 

Cochrane review has been published on basically the same topic 

with a large overlap in the outcomes investigated. While this does 

not lower the importance of the work submitted here, it would be 

very valuable to now add an assessment of how these two pieces of 

work differ and why they come to different conclusions on some of 

the outcomes (more specific comments on which issues I think 

should be addressed in particular can be found below).  

Please also find below other minor and major comments. In general, 

the review might benefit by being more selective regarding the 

outcomes for which meta-analyses are carried out. For several 

outcomes, the outcome definitions vary widely across trials and 

there are also only very few trials that even address these 

outcomes, so that the results of these meta-analyses should be 

interpreted with a lot of caution.  A more detailed written summary of 

the available evidence in the literature might be more informative in 

these cases. In any case, I would recommend a more detailed 

assessment of the limitations of the data provided in the different 

studies on the various outcomes in the discussion section combined 

with a more careful wording of the conclusions. 
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1. Introduction 

- Page 4, top paragraph: „and no up-to date comprehensive 

systematic reviews of all randomised clinical trials 

comparing the benefits and harms of an intensive glycaemic 

target compared with conventional glycaemic target is 

available.“ 

While this might have been true at the time of submission, it is 

no longer the case. Therefore, the introduction should be 

modified taking into account the recently published Cochrane 

review on this topic (Fullerton B, Jeitler K, Seitz M, Horvath K, 

Berghold A, Siebenhofer A. Intensive glucose control versus 

conventional glucose control for type 1 diabetes mellitus. 

Cochrane Database of Systematic Reviews 2014, Issue 2. Art. 

No.: CD009122. DOI: 10.1002/14651858.CD009122.pub2.). 

Also, there are some other previously published reviews that are 

worth mentioning even though they did not specifically examine 

trials regarding the definition of different glycaemic targets in the 

two treatment arms (e.g. Mattila et al. 2010, Stettler 2006 et al 

on macrovascular complications, Callaghan et al. 2012 on 

neuropathy, Egger et al. 1997 on adverse effects). 

 

- “The costs of intensive glycaemic control may be an 

increased risk of hypoglycaemia. In addition, achieving 

intensive glycaemic control in patients with type 1 diabetes 

mellitus typically requires markedly increased efforts of the 

individual patient as well as it requires increased resources 

from the healthcare system, due to additional doctor visits, 

glucose measurements, and insulin injections.” 

The authors should add references that support these 

statements. 

 

2. Methods section 

- Page 6 “Data extraction and risk of bias assessment”. The 

last sentence of the top section refers to table 5, but there is 

no table 5.  

- Composite outcomes: micro- and macrovascular 

complications: more specific definitions of these composite 

outcomes should be provided 

 

3. Results section 

- Figure 1:  

o spelling should be checked: “references” not 

“referances”,  “source” not “sourse” 

o The flow-diagram could be improved by following 

the template of the PRISMA statement: 

http://www.prisma-statement.org/2.1.4%20-

%20PRISMA%20Flow%202009%20Diagram.pdf 
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- Table 1:  

o Steno 1: the second year was not prospectively 

planned, but the study was retrospectively 

extended. This should be mentioned somewhere. 

o Duration of intervention Kroc study: to my 

knowledge it was 8 months not 2 years? 

In general, it would be helpful to add footnotes to indicate 

whenever intervention periods were retrospectively 

extended, when follow-up periods were observational etc. 

and whether these extensions allowed patients to change 

treatment. Furthermore, it should be discussed somewhere 

how many of the originally randomized patients still 

participated in these extended periods. 

- Page 9: Treatment of data from epidemiological follow-up 

periods: this section would be better placed in the methods 

section 

- Page 10, Bias risk assessment: Reference to non-existent 

table 5? 

 

- Page 11, first line, “The predefined subgroups analysis” 

should be changed to “The predefined subgroup analyses” 

 

- Page 12 last section: “non-specifik” should be changed to 

“non-specific” 

 

- Page 14, section on “severe hypoglycaemia: “third part 

assistance” should be changed to “third party assistance” 

 

- Page 15 paragraph 4: “showed statistical significant” should 

be changed to “showed statistical significance” 

 

- Page 17: third to last line. a reference to the mentioned 

Cochrane review should be added 

 

- Rare events: for several outcomes (e.g. all-cause mortality, 

cardiovascular mortality, ketoacidosis) the number of events 

was quite low, in which case the standard statistical 

methods can create bias. The authors should at a minimum 

address this issue in the discussion section or carry out 

additional sensitivity analyses with methods more suitable 

for dealing with rare events in meta-analyses (e.g. Diamond 

2004, Sweeting 2007). 

 

- Analysis on overall mortality: there is a mistake regarding 

the number of deaths in the DCCT. The number of the 

intensive and conventional arms should be reversed: there 

were 7 deaths in the intensive treatment arm and 4 deaths 

in the conventional treatment arm.  

 

- End-stage renal disease: The results on the analysis on 

end-stage renal disease are insufficiently reported. How 

many studies/patients contributed to these analyses? Why 

are there no figures for these analyses? It also would be 

helpful to add a column to web appendix 4 describing how 
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end-stage renal disease was defined and assessed in the 

different trials. 

 

- Retinopathy: the data combined in this meta-analysis is 

highly variable including various definitions of retinopathy as 

well as patients developing the first signs of retinopathy up 

to patients developing proliferative retinopathy. Overall, for 

four of the studies the development of proliferative 

retinopathy was used as a definition of retinopathy, even 

though other measures would also have been available. I 

have doubts as to whether a combination of all these 

different measures in one analysis is very meaningful and 

would recommend doing separate analyses depending on 

how retinopathy was defined. 

 

- Other assessed outcomes: if the authors want to present the 

results on these outcomes, they should provide sufficient 

information on these analyses (how many and which trials 

contributed, number of patients included etc. - ideally 

including forest plots as for the other outcomes) 

 

4. Discussion: 

Considering that for most meta-analyses carried out in the 

publication, the validity of the results is questionable due to the 

lack of a sufficient amount of data, the combination of very 

diverse outcome definitions and patient populations, as well as 

the high risk of bias of most studies, the paper could be much 

improved by elaborating on these issues and weaknesses more 

strongly in the discussion section. The conclusions should be 

worded more carefully.  

Especially, the following issues should be added to the 

discussion section or receive more emphasis in the discussion: 

- None of the included studies compared different glycaemic 

targets keeping everything else the same – the two 

treatment arms always showed several other differences, 

e.g. different insulin regimens. This fact is a major limitation 

of this review and should be pointed out more strongly. 

- The vagueness of how glycaemic targets were defined in 

many of the studies should be discussed: table 3 shows that 

for some studies different glycaemic targets in the two study 

arms were assumed without specific blood glucose 

measures being defined (e.g. Stockholm study). Comparing 

the studies included in this review and the one by Fullerton 

et al. (2014), these vague definitions resulted in different 

studies being included in the review. This fact should be 

pointed out and discussed as a difficulty in assessing the 

harms and benefits of different glycaemic targets based on 

the studies available.  

- A more detailed discussion of different patient populations 

as well as different outcome definitions would strengthen the 

discussion section 
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- As already mentioned above, I have my doubts regarding 

combination of very different outcomes on retinopathy and 

therefore would also be more careful when questioning the 

effects of intensive glycaemic control on retinopathy. 

Especially if almost half the studies included in the meta-

analysis were based on the development of proliferative 

retinopathy (which usually is a rare event so that these 

studies were likely underpowered on this outcome), I would 

not be surprised that no significant effect could be found. 

However, such a result should then not be used to question 

the results of the DCCT using a much more differentiated 

grading of retinopathy. Also the distinction between primary 

and secondary prevention (as done in the DCCT) seems to 

be of importance. The review by Fullerton et al. 2014 found 

different results on this outcome, which should also be 

discussed here. 

- I would also expect to find some discussion regarding the 

validity of the used composite outcomes. Again I would 

question how much we can learn from such an analysis. 

Possibly a more detailed written summary of the results 

without the inclusion of a meta-analysis would be more 

informative. 

- The authors based their analyses frequently on 

observational follow-up periods and/or on intervention 

periods that were retrospectively extended. It should be 

discussed to what extent this could have led to biased 

results. 

 

 

 

REVIEWER Avinesh Pillai 
Department of Statistics  
University of Auckland  
New Zealand 

REVIEW RETURNED 19-Mar-2014 

 

GENERAL COMMENTS A PRISMA checklist is not included, and one could be inserted in the 
supplementary material. 
 
This is a thorough effort by authors to summarise the literature in 
this important debate about glycaemic control in patients with type 1 
diabetes. The authors have clearly highlighted the weaknesses of 
the included studies.  
While the authors have significant results for the outcomes of 
composite macrovascular and nephropathy, it is refreshing to see 
them put this result in context by acknowledging in the next 
sentence that they did not have sufficient data and the high risk of 
bias. 
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VERSION 1 – AUTHOR RESPONSE 

Reviewer: Avinesh Pillai  

Institution and Country  

Department of Statistics  

University of Auckland  

New Zealand  

 

A PRISMA checklist is not included, and one could be inserted in the supplementary material.  

 

Authors reply:  

A PRISMA Checklist has been added as web appendix 2, page 4-5 in the supplementary material.  

 

 

This is a thorough effort by authors to summarise the literature in this important debate about 

glycaemic control in patients with type 1 diabetes. The authors have clearly highlighted the 

weaknesses of the included studies.  

While the authors have significant results for the outcomes of composite macrovascular and 

nephropathy, it is refreshing to see them put this result in context by acknowledging in the next 

sentence that they did not have sufficient data and the high risk of bias.  

 

Authors reply:  

We thank the peer reviewer for the kind words.  

 

 

 

 

 

Reviewer: Birgit Fullerton  

Institution and Country  

Goethe University, Frankfurt am Main,  

Germany  

Institute of General Practice  

 

Please also find below other minor and major comments. In general, the review might benefit by being 

more selective regarding the outcomes for which meta-analyses are carried out. For several 

outcomes, the outcome definitions vary widely across trials and there are also only very few trials that 

even address these outcomes, so that the results of these meta-analyses should be interpreted with a 

lot of caution. A more detailed written summary of the available evidence in the literature might be 

more informative in these cases. In any case, I would recommend a more detailed assessment of the 

limitations of the data provided in the different studies on the various outcomes in the discussion 

section combined with a more careful wording of the conclusions.  

 

1. Introduction  

Page 4, top paragraph: „and no up-to date comprehensive systematic reviews of all randomised 

clinical trials comparing the benefits and harms of an intensive glycaemic target compared with 

conventional glycaemic target is available.“ While this might have been true at the time of submission, 

it is no longer the case. Therefore, the introduction should be modified taking into account the recently 

published Cochrane review on this topic (Fullerton B, Jeitler K, Seitz M, Horvath K, Berghold A, 

Siebenhofer A. Intensive glucose control versus conventional glucose control for type 1 diabetes 

mellitus. Cochrane Database of Systematic Reviews 2014, Issue 2. Art. No.: CD009122. DOI: 

10.1002/14651858.CD009122.pub2.). Also, there are some other previously published reviews that 

are worth mentioning even though they did not specifically examine trials regarding the definition of 
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different glycaemic targets in the two treatment arms (e.g. Mattila et al. 2010, Stettler 2006 et al on 

macrovascular complications, Callaghan et al. 2012 on neuropathy, Egger et al. 1997 on adverse 

effects).  

 

Authors reply:  

The introduction has been changed.  

 

“The treatment recommendations for patients with type 1 diabetes mellitus are to a large extent based 

on the DCCT3-46. There is currently no up-to date comprehensive systematic review, investigating 

the benefits and harms of targeting intensive glycaemic control compared with conventional glycaemic 

control in randomised clinical trials, regardless of the length of intervention and age of participants.” 

Page 4, line 13-16.  

 

The Cochrane review and the other meta-analysis are commented on in the section ‟relations to other 

studies‟.  

 

“The hitherto largest meta-analysis on this topic by Fullerton et al. including 10 of the 18 trials3-46; 

108; 49 50; 82-85; 72-79; 109; 71 110-112; 69-71; 81; 100 101 included in the present analysis. They 

extracted the DCCT/EDIC3-46 as two separate trials; „the primary prevention cohort‟ and „the 

secondary intervention cohort‟ according to the presence of background retinopathy and 

microalbuminuria in the patient at baseline. They included one trial that did not meet standard criteria 

for randomisation. In contrast to Fullerton et al.113 we extracted DCCT as one trial (the primary and 

secondary cohort together) and we included all trials that randomised patients to different targets, also 

if the target was not predefined but only an intention of better glycaemic control, and we did not have 

a time limit for the intervention period. In contrast to our results, Fullerton et al. found an effect of 

intensive glycaemic control on retinopathy, but a sensitivity analysis showed the effect was weaker 

regarding progression after manifestation. Consequently, the presence of retinopathy at treatment 

initiation could impact the relation between glucose-lowering and progression of retinopathy – a 

hypothesis that we did not specifically assess, but it should be considered in future trials and meta-

analyses.” Page 20, line 15-26  

 

 

 

 

“The costs of intensive glycaemic control may be an increased risk of hypoglycaemia. In addition, 

achieving intensive glycaemic control in patients with type 1 diabetes mellitus typically requires 

markedly increased efforts of the individual patient as well as it requires increased resources from the 

healthcare system, due to additional doctor visits, glucose measurements, and insulin injections.”  

 

The authors should add references that support these statements.  

 

Authors reply:  

We have now cited two references in the text supporting the statements.  

 

”Intensive glycaemic control may cause increased risk of hypoglycaemia. In addition, achieving 

intensive glycaemic control in patients with type 1 diabetes mellitus typically requires markedly 

increased efforts of the individual patient as well as use of increased resources from the healthcare 

system, due to additional doctor visits, glucose measurements, and insulin injections.57“ Page 4, line 

16-19.  
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2. Methods section  

Page 6 “Data extraction and risk of bias assessment”. The last sentence of the top section refers to 

table 5, but there is no table 5.  

 

Authors reply:  

The text is now changed.  

 

“As most trials were with high risk of bias, we divided the trials into those with a lower risk of bias, and 

those with a high risk of bias based on assessment of sequence generation, concealment of 

allocation, and blinding (table 4).51 52” Page 6, line 14-16.  

 

 

 

 

Composite outcomes: micro- and macrovascular complications: more specific definitions of these 

composite outcomes should be provided  

 

Authors reply:  

A specific definition of macrovascular complications is in web appendix 5, and we now explicitly refer 

to the web appendix in the article. We have also tried to make the definitions of macrovascular and 

microvascular complications more clearly in the article.  

 

“We used the authors definitions of macrovascular complications, which varied among the included 

trials, see web appendix 5.” Page 11, line 20-21.  

 

“Microvascular complications (as a composite outcome, using the authors‟ definition) were not 

reported for the included trials.” Page 15, line 21-23.  

 

 

 

 

3. Results section  

Figure 1: spelling should be checked: “references” not “referances”, “source” not “sourse”. The flow-

diagram could be improved by following the template of the PRISMA statement: http://www.prisma-

statement.org/2.1.4%20-%20PRISMA%20Flow%202009%20Diagram.pdf  

 

Authors reply:  

We have now made the recommended corrections see figure 1, page 35.  

 

 

 

 

Table 1: Steno 1: the second year was not prospectively planned, but the study was retrospectively 

extended. This should be mentioned somewhere.  

 

Authors reply:  

The article ‟Two-year experience with continous subcutaneous insulin infusion in relation to 

retinopathy and neuropathy‟ by Lauritzen et al. states that the patients were followed prospectively for 

2 years. We have not been able to find an article stating that the last year was retrospectively 

extended. The article ‟Effect of improved metabolic control on loss of kidney function in type 1 (insulin-
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dependent) diabetic patients: an update of the Steno studies‟ by Feldt-Rasmussen et al. also states 

that the patients were followed for two years, before they could choose another treatment. Given this 

we find it difficult to write in the text that the second year of the Steno 1 study was retrospectively 

extended.  

 

 

 

 

Duration of intervention Kroc study: to my knowledge it was 8 months not 2 years?  

 

Authors reply:  

The Kroc study was planned to last for 8 months, but after the 8 months 23 participants (out of 34) in 

the intervention group and 24 participants (out of 34) in the control group agreed to continue their 

intervention for additional 16 months, and all participants were reevaluated after 2 years. Since the 

intervention continued, we have chosen not to analyse the extension of the 8 months as an 

epidemiological follow-up, but as an intervention period.  

 

 

 

 

In general, it would be helpful to add footnotes to indicate whenever intervention periods were 

retrospectively extended, when follow-up periods were observational etc. and whether these 

extensions allowed patients to change treatment. Furthermore, it should be discussed somewhere 

how many of the originally randomized patients still participated in these extended periods.  

 

Authors reply:  

None of the trials were retrospectively extended according to our understanding, where the 

intervention period is referred to as the period of the intervention and the follow-up period is the 

following observational period, where patients were allowed to change therapy, and is therefore 

always observational. Table 1 shows the duration of intervention and follow-up for all trials. If the 

intervention period in a trial were extended at the end of the trial, keeping the randomised patients in 

the treatment group for a longer period of time, we regarded this as an „intervention period‟, not a 

„retrospective extension‟.  

 

On page 9 we have written about the differences in intervention and follow-up period based on EDIC.  

 

“Epidemiology of Diabetes Interventions and Complications (EDIC) is the observational long-term 

follow-up study including 96% of the living patients from DCCT. In the EDIC, patients were no longer 

randomised to different glycaemic targets, but were still seen regularly at the clinics, and patients in 

the former conventional group were offered intensive glycaemic control (similar to the former intensive 

group). A trial design with an intervention period and an epidemiological follow-up period were seen in 

seven of the included trials.” Page 9, line 12-16.  

 

On page 16 we have written about the criteria for a follow-up period.  

 

“After ended intervention, in the observational follow-up period, the patients were not required to 

continue the treatment into which they were randomised, but they were still included in the follow-up 

of their former group.” Page 16, line 19-20.  
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Page 9: Treatment of data from epidemiological follow-up periods: this section would be better placed 

in the methods section.  

 

Authors reply:  

Handling of follow-up periods is already described in the data-extraction section, and the section on 

page 9 has therefore been deleted.  

 

 

 

 

Page 10, Bias risk assessment: Reference to non-existent table 5?  

 

Authors reply:  

The reference is corrected to table 4.  

 

“The quality of the included trials was in general low, and all trials but one had high risk of bias (table 

4). Seven of the included trials had low risk of bias according to generation of the sequence, and two 

trials had low risk of bias according to allocation concealment (table 4).” Page 9, line 26 – page 10, 

line 1.  

 

 

 

 

Page 11, first line, “The predefined subgroups analysis” should be changed to “The predefined 

subgroup analyses”  

 

Authors reply:  

The mistake text has now been changed as suggested:  

 

“The predefined subgroup analyses according to insulin types, risk of bias, and publication status 

could not be performed due to lack of data” Page 10, line 18-19.  

 

 

 

 

Page 12 last section: “non-specifik” should be changed to “non-specific”  

 

Authors reply:  

The text has now been changed as suggested:  

 

“The definition of nephropathy varied among the included trials from albumin excretions rate >300 

mg/24 hours to a non-specific ‟clinical nephropathy‟, see web appendix 5.” Page 12, line 5-7.  

 

 

 

 

Page 14, section on “severe hypoglycaemia: “third part assistance” should be changed to “third party 

assistance”  

 

Authors reply:  

The text has now been changed as suggested:  
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“The definition of severe hypoglycaemia varied among trials from requiring third party assistance to 

requiring hospitalization of the participants (see web appendix 5).” Page 13, line 8-9.  

 

 

 

 

Page 15 paragraph 4: “showed statistical significant” should be changed to “showed statistical 

significance”  

 

Authors reply:  

The text has now been changed as suggested:  

 

“Two trials provided information on body mass index in a total of 1276 participants (figure 8a). Meta-

analysis of body mass index showed a statistical significant reduction with conventional glycaemic 

targets compared to intensive glycaemic targets (mean difference 1.13 kg/m2, 95% CI 0.18 to 2.07; 

P=0.02).” Page 13, line 20-22.  

 

 

 

 

Page 17: third to last line. a reference to the mentioned Cochrane review should be added  

 

Authors reply:  

The comment on the Cochrane review has been moved to page 21, and a reference has been added.  

 

“A newly published Cochrane review by Callaghan et al.120 investigated the effect of intensive 

glycaemic control on neuropathy in patients with type 1 and 2 diabetes mellitus, and we therefore 

choose not to include neuropathy as an outcome.” Page 21, line 7-9.  

 

 

 

 

Rare events: for several outcomes (e.g. all-cause mortality, cardiovascular mortality, ketoacidosis) the 

number of events was quite low, in which case the standard statistical methods can create bias. The 

authors should at a minimum address this issue in the discussion section or carry out additional 

sensitivity analyses with methods more suitable for dealing with rare events in meta-analyses 

(e.g.Diamond 2004, Sweeting 2007).  

 

Authors reply:  

We agree that these additional analyses add additional information. We have therefore performed a 

peto odds ratio and a continuity adjustment ad modum Sweeting for zero events with a value of 0.01. 

The analysis did not change the results noticeably. We have commented on the analysis in the article.  

 

“Due to the relatively short intervention time in the included trials (excluding the DCCT) and young 

participants, the event-rate was relatively low for most of the outcomes. We therefore performed a 

peto odds ratio and continuity adjustment ad modum sweeting for zero events with a value of 0.01, to 

test if it would change the statistical significance for the following outcomes; all-cause mortality, 

cardiovascular mortality, retinopathy, retinal photocoagulation, nephropathy, end-stage renal disease 

and hypoglycemia. The sensitivity analyses did not change the results noticeably for any of the 

outcomes.“ Page 9, line 18-23.  
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Analysis on overall mortality: there is a mistake regarding the number of deaths in the DCCT. The 

number of the intensive and conventional arms should be reversed: there were 7 deaths in the 

intensive treatment arm and 4 deaths in the conventional treatment arm.  

 

Authors reply:  

We thank the reviewer for pointing out this error. The mistake was only in the picture of the forest plot, 

and has now been corrected to 7 deaths in the intensive treated group and 4 in the conventional 

treated group (page 36, figure 2a and 2b).  

 

 

 

 

End-stage renal disease: The results on the analysis on end-stage renal disease are insufficiently 

reported. How many studies/patients contributed to these analyses? Why are there no figures for 

these analyses? It also would be helpful to add a column to web appendix 4 describing how end-

stage renal disease was defined and assessed in the different trials.  

 

Authors reply:  

The number of trials reporting end-stage renal disease and the included number of participants has 

been added to the text. A column with the definitions of end-stage renal disease of the included trials 

has been added to web appendix 5. We have chosen not to show the forest plot or TSA for this 

outcome since it is not a primary outcome and not statistical significant.  

 

“The effect of intensive glycaemic targets on end-stage renal disease was not statistical significant 

(RR 0.96, 95% CI 0.13 to 7.05, 3 trial, 124 participants).” Page 12, line 15-16.  

 

 

 

 

 

Retinopathy: the data combined in this meta-analysis is highly variable including various definitions of 

retinopathy as well as patients developing the first signs of retinopathy up to patients developing 

proliferative retinopathy. Overall, for four of the studies the development of proliferative retinopathy 

was used as a definition of retinopathy, even though other measures would also have been available. 

I have doubts as to whether a combination of all these different measures in one analysis is very 

meaningful and would recommend doing separate analyses depending on how retinopathy was 

defined.  

 

Authors reply:  

In our protocol we have pre-specified that we would use the authors‟ definition of the outcome. There 

might be some heterogeneity when we meta-analyse outcomes based on the authors‟ definition. 

Since the definition is the same for retinopathy in the intensive group and the conventional group, but 

differs among the included trials, the potential effect of glycaemic control on retinopathy would not be 

very likely to change. We have commented on the issue in the discussion section (see elaboration 

below).  

 

 

 

 

Other assessed outcomes: if the authors want to present the results on these outcomes, they should 

provide sufficient information on these analyses (how many and which trials contributed, number of 
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patients included etc. - ideally including forest plots as for the other outcomes)  

 

Authors reply:  

The number of included trials and participants has been added to all outcomes. Since none of the 

outcomes are statistically significant, we have not included forest plots for these.  

 

“We found no statistical significant effect of targeting intensive glycaemic control on the incidence of 

cancer (RR 3.12, 95% CI 0.33 to 29.65, 2 trials, 1515 participants) or nonfatal myocardial infarction 

(RR 0.58, 95% CI 0.26 to 1.32, 3 trials, 1577 participants).” Page 14, line 2-4.  

 

“Ketoacidosis was not significantly affected in the random effects model (RR 1.44, 95% CI 0.72 to 

2.89, 7 trials, 1798 participants), but showed statistical significance in the fixed effect model favouring 

conventional glycaemic targets (RR 1.37, 95% CI 1.01 to 1.86; P=0.04).” Page 14, line 6-8.  

 

“Retinopathy was not significantly affected in the random effects model (RR 0.74, 95% CI 0.50 to 

1.10, 9 trials, 1605 participants) (web appendix 4, figure 12a and 12b), but showed statistically 

significance in the fixed effect model in favour of targeting intensive glycaemic control (RR 0.62, 95% 

CI 0.55 to 0.70; P<0.00001).” Page 14, line 11-14  

 

“Retinal photocoagulation was not significantly influenced in the random effects model (RR 0.41, 95% 

CI 0.16 to 1.04, 2 trials, 1238 participants) (web appendix 4, figure 13a and 13b), but showed 

statistical significance in the fixed effect model favouring intensive glycaemic targets (RR 0.33, 95% 

CI 0.23 to 0.48; P<0.00001).” Page 14, line 17-19.  

 

 

 

 

4. Discussion:  

Considering that for most meta-analyses carried out in the publication, the validity of the results is 

questionable due to the lack of a sufficient amount of data, the combination of very diverse outcome 

definitions and patient populations, as well as the high risk of bias of most studies, the paper could be 

much improved by elaborating on these issues and weaknesses more strongly in the discussion 

section. The conclusions should be worded more carefully.  

 

Authors reply:  

We have added the following limitation to the conclusion.  

 

“In addition, most trials had poor bias control, and there was a severe lack of reporting on patient 

relevant outcomes.” Page 22, line 22-23.  

 

 

 

 

 

Especially, the following issues should be added to the discussion section or receive more emphasis 

in the discussion:  

None of the included studies compared different glycaemic targets keeping everything else the same 

– the two treatment arms always showed several other differences, e.g. different insulin regimens. 

This fact is a major limitation of this review and should be pointed out more strongly.  

 

Authors reply:  

We agree, and it has been added to the section ‟strength and limitations‟  
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“The treatment in the intensive treated group and the conventional treated group differed in many 

ways beside different glycaemic targets, including number of doctors visit, insulin type and 

administration. For example, the intensive treated group in the DCCT/EDIC3-46could use insulin 

pumps or multiple daily injections (patients‟ and physicians‟ choice), whereas the conventional group 

had to use twice-daily insulin injections No trial investigated the different glycaemic target keeping 

everything else the same. This is a major limitation, since it cannot be concluded that the effect we 

find between the groups is exclusively due to the use of different glycaemic targets.” Page 18, line 28 

– page 19, line 6.  

 

 

 

 

 

The vagueness of how glycaemic targets were defined in many of the studies should be discussed: 

table 3 shows that for some studies different glycaemic targets in the two study arms were assumed 

without specific blood glucose measures being defined (e.g. Stockholm study). Comparing the studies 

included in this review and the one by Fullerton et al. (2014), these vague definitions resulted in 

different studies being included in the review. This fact should be pointed out and discussed as a 

difficulty in assessing the harms and benefits of different glycaemic targets based on the studies 

available.  

 

Authors reply:  

We have tried to incorporate the differences and their consequences in the section ‟relations to other 

studies‟.  

 

“The hitherto largest meta-analysis on this topic by Fullerton et al. including 10 of the 18 trials3-46; 

108; 49 50; 82-85; 72-79; 109; 71 110-112; 69-71; 81; 100 101 included in the present analysis. They 

extracted the DCCT/EDIC3-46 as two separate trials; „the primary prevention cohort‟ and „the 

secondary intervention cohort‟ according to the presence of background retinopathy and 

microalbuminuria in the patient at baseline. They included one trial that did not meet standard criteria 

for randomisation. In contrast to Fullerton et al.113 we extracted DCCT as one trial (the primary and 

secondary cohort together) and we included all trials that randomised patients to different targets, also 

if the target was not predefined but only an intention of better glycaemic control, and we did not have 

a time limit for the intervention period. In contrast to our results, Fullerton et al. found an effect of 

intensive glycaemic control on retinopathy, but a sensitivity analysis showed the effect was weaker 

regarding progression after manifestation. Consequently, the presence of retinopathy at treatment 

initiation could impact the relation between glucose-lowering and progression of retinopathy – a 

hypothesis that we did not specifically assess, but it should be considered in future trials and meta-

analyses.  

 

Another large meta-analysis by Egger et al.57 included 9 of the 18 trials 80-82 85;109;114-119;72-

79;69-71;81;86-97;3-46;49 50 included in the present systematic review. They also included five trials 

with different achieved HbA1c, but the patients were not randomised to different glycaemic targets. 

The differences in the setup and specification of the intervention of the relevant trials, makes such 

approach prone to additional bias and therefore difficult to assess the benefits and harms of the 

intervention.” Page 20, line 15 – page 21, line 5.  

 

 

 

 

A more detailed discussion of different patient populations as well as different outcome definitions 
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would strengthen the discussion section  

 

Authors reply:  

We have elaborated the inclusion of different outcome definitions in the section „strengths and 

limitations‟.  

 

“Diagnostic criteria and definitions of outcomes varied among the trials and were not always well 

defined. This can potentially lower the validity of the results, but since the definition of an outcome 

does not change within the trial, it is not likely to substantially affect the results in favour of any of the 

groups, and it may still be used to see a trend. This is, unless a significant and undetected between-

trial heterogeneity exists for the intervention effect, e.g., outcomes incorrectly termed similarly, but 

representing different pathologies, in different trials.” Page 18, line 18-22.  

 

We already have a discussion regarding patient populations on page 17-18, and we have tried to 

elaborate further.  

 

“We included a large range and thus a diverse group of patients with type 1 diabetes mellitus. 

However, due to a potential selection bias of for instance more healthy and motivated patients in 

clinical trials, it is difficult to evaluate exactly how typical the participants in each of the clinical trials 

may have been compared to the general population of patients with type 1 diabetes mellitus. 

Nevertheless, the heterogeneity in this review might indeed reflect the well-known heterogeneity in 

clinical practice. It is also important to remember that the patient-care applied in the intensive 

compared with the conventional groups is likely to be different from the everyday clinical practice, due 

to more frequent visits for the intensive groups, and possible differences between the two settings in 

the awareness with respect to the blood glucose control.“ Page 17, line 26 – page 18, line 5.  

 

 

 

 

 

 

As already mentioned above, I have my doubts regarding combination of very different outcomes on 

retinopathy and therefore would also be more careful when questioning the effects of intensive 

glycaemic control on retinopathy. Especially if almost half the studies included in the meta-analysis 

were based on the development of proliferative retinopathy (which usually is a rare event so that 

these studies were likely underpowered on this outcome), I would not be surprised that no significant 

effect could be found. However, such a result should then not be used to question the results of the 

DCCT using a much more differentiated grading of retinopathy. Also the distinction between primary 

and secondary prevention (as done in the DCCT) seems to be of importance. The review by Fullerton 

et al. 2014 found different results on this outcome, which should also be discussed here.  

 

Authors reply:  

We have written in our protocol that we would use the author‟s definition of the outcome. We choose 

not to distinguish between manifestation and progression of retinopathy. We extracted data on the 

intensive treated group and the conventional treated group disregarding background retinopathy. We 

have now commented on the differences in the results.  

 

“The hitherto largest meta-analysis on this topic by Fullerton et al. including 10 of the 18 trials3-46; 

108; 49 50; 82-85; 72-79; 109; 71 110-112; 69-71; 81; 100 101 included in the present analysis. They 

extracted the DCCT/EDIC3-46 as two separate trials; „the primary prevention cohort‟ and „the 

secondary intervention cohort‟ according to the presence of background retinopathy and 

microalbuminuria in the patient at baseline. They included one trial that did not meet standard criteria 
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for randomisation. In contrast to Fullerton et al.113 we extracted DCCT as one trial (the primary and 

secondary cohort together) and we included all trials that randomised patients to different targets, also 

if the target was not predefined but only an intention of better glycaemic control, and we did not have 

a time limit for the intervention period. In contrast to our results, Fullerton et al. found an effect of 

intensive glycaemic control on retinopathy, but a sensitivity analysis showed the effect was weaker 

regarding progression after manifestation. Consequently, the presence of retinopathy at treatment 

initiation could impact the relation between glucose-lowering and progression of retinopathy – a 

hypothesis that we did not specifically assess, but it should be considered in future trials and meta-

analyses.  

 

Another large meta-analysis by Egger et al.57 included 9 of the 18 trials 80-82 85;109;114-119;72-

79;69-71;81;86-97;3-46;49 50 included in the present systematic review. They also included five trials 

with different achieved HbA1c, but the patients were not randomised to different glycaemic targets. 

The differences in the setup and specification of the intervention of the relevant trials, makes such 

approach prone to additional bias and therefore difficult to assess the benefits and harms of the 

intervention.” Page 20, line 15 – page 21, line 5.  

 

 

 

 

I would also expect to find some discussion regarding the validity of the used composite outcomes. 

Again I would question how much we can learn from such an analysis. Possibly a more detailed 

written summary of the results without the inclusion of a meta-analysis would be more informative.  

 

Authors reply:  

We accept this point, and have now addressed the problem in the discussing section.  

 

“Diagnostic criteria and definitions of outcomes varied among the trials and were not always well 

defined. This can potentially lower the validity of the results, but since the definition of an outcome 

does not change within the trial, it is not likely to substantially affect the results in favour of any of the 

groups, and it may still be used to see a trend. This is, unless a significant and undetected between-

trial heterogeneity exists for the intervention effect, e.g., outcomes incorrectly termed similarly, but 

representing different pathologies, in different trials.” Page 18, line 18-22.  

 

 

 

The authors based their analyses frequently on observational follow-up periods and/or on intervention 

periods that were retrospectively extended. It should be discussed to what extent this could have led 

to biased results.  

 

Authors reply:  

We have added a comment regarding the observational follow-up periods.  

 

 

“After ended intervention, in the observational follow-up period, the patients were not required to 

continue the treatment into which they were randomised, but they were still included in the follow-up 

of their former group. This can lead to bias, but as long as the patients have had the intervention, they 

can provide data regarding the effect of the intervention. However, intensive glucose control is not 

applied as a temporary treatment, but as a lifelong intervention. The effects reported from 

observational periods of a trial following a temporary intervention, may not be applicable to daily 

clinical practice and provide conclusive evidence of the consequences of continued use of the 

interventions beyond the initial intervention period.” Page 16, line 19-25. 
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VERSION 2 – REVIEW 

REVIEWER Birgit Fullerton 
Institute of General Practice, Goethe University, Frankfurt, Germany 

REVIEW RETURNED 18-Jun-2014 

 

GENERAL COMMENTS The authors have addressed all the issues I had raised.  
 
I only have a minor comment on one of the responses:  
 
My original comment:  
Table 1: Steno 1: the second year was not prospectively planned, 
but the study was retrospectively extended. This should be 
mentioned somewhere.  
 
Authors reply:  
The article ‟Two-year experience with continous subcutaneous 
insulin infusion in relation to retinopathy and neuropathy‟ by 
Lauritzen et al. states that the patients were followed prospectively 
for 2 years. We have not been able to find an article stating that the 
last year was retrospectively extended. The article ‟Effect of 
improved metabolic control on loss of kidney function in type 1 
(insulin-dependent) diabetic patients: an update of the Steno studies‟ 
by Feldt-Rasmussen et al. also states that the patients were 
followed for two years, before they could choose another treatment. 
Given this we find it difficult to write in the text that the second year 
of the Steno 1 study was retrospectively extended.  
 
 
My response  
I concluded that the Steno 1 study was originally planned to be only 
one year from the following paper: Lauritzen et al. (1985). "Two-Year 
Experience with Continuous Subcutaneous Insulin Infusion in 
Relation to Retinopathy and Neuropathy". Diabetes. Vol. 34, Suppl. 
3.  
First page, paragraph 2: "The patients were randomized to 1 yr of 
treatment with either unchanged conventional therapy (UCT) or 
CSII. After 1 yr of study, we concluded that treament with CSII could 
not prevent the development of proliferative retinopathy in some 
patients with background retinopathy.....Therefore, we extended our 
study."  
 
However, since the treatment groups remained the same and there 
did not seem to be a substantial number of drop-outs at this point, I 
can see why the authors would not regard this as a retrospective 
extension as they have explained in their response to another 
comment.  
I would therefore leave it to the authors to decide whether they want 
to mention this fact in a footnote of their table. 
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VERSION 2 – AUTHOR RESPONSE 

" # The study was planned to last for 1 year, but after the 1. Year all the 15 participants still included in 

the intervention group, and 14 participants (out of 15) in the control group agreed to continue their 

intervention for an additional year. One patient in the control group changed to intensive therapy after 

1 year, and was excluded from the 2. Year evaluation."  

Page 31, tabel 1. 
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