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AUTHORS Esposito, Katherine; Chiodini, Paolo; Maiorino, Maria Ida; Capuano, 
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Giuseppe; Giugliano, Dario 

 

VERSION 1 - REVIEW 

REVIEWER Craig Currie 
cardiff university, uk 

REVIEW RETURNED 14-Aug-2014 

 

GENERAL COMMENTS The study and data are fundamentally interesting and important. 
However, the nomogram is impenetrable and intended (in my view) 
to introduce smoke-and-mirrors into the findings. There has been a 
lot of wok gone into this, it should be simplified ad the endpoints 
broadened. 

 

REVIEWER Jorge Luiz Gross 
Universidade Federal do Rio Grande do Sul  
Brazil 
 
Grants/research support: Astra Zeneca, Boehringer Ingelheim, Eli 
Lilly, GSK, Mannkind Corporation, Novo-Nordisk. Consultant or 
member of a scientific advisory panel/speakers bureau: Astra 
Zeneca, Boehringer Ingelheim, Eli Lilly, Novartis, Novo-Nordisk 

REVIEW RETURNED 15-Aug-2014 

 

GENERAL COMMENTS This is an interesting and original study analyzing the efficacy -
HbA1c response to individual DPP-4 inhibitors. The authors 
employed a direct meta-analysis technique and used the meta-
regression analysis to identify the possible factors related to 
heterogeneity and constructed a nomogram to estimate the HbA1c 
reduction according to some variables. There are some points that 
need to be better clarified.  
The authors stated that ―this meta-analysis included any arm of 
RCTs on the efficacy of DPP-4 inhibitors‖ Line 27, page 7. This 
statement should be better clarified because gave the impression 
that arms instead of pairwise comparisons were analyzed. This may 
compromise the advantageous of randomization.  
The fundamentals for the construction of the nomogram should be 
better explained. For example, the covariates included in the meta-
regression were categorized: mean baseline HbA1c (<7.5%, ≥7.5 
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and <8%, ≥8 and <8.5%, ≥8.5%), type of DPP-4 inhibitor 
(vildagliptin, sitagliptin, saxagliptin, linagliptin, alogliptin), and mean 
baseline fasting glucose (<160 mg/dl, ≥160 and <170 mg/dl, ≥170 
and < 180 mg/dl, ≥180 mg/dl). However in the nomogram HbA1c 
and fasting plasma glucose appear as continuous variables. Is this 
possible? How the authors defined the equivalence of points in 
relation to the variation of HbA1c and fasting plasma glucose?  
There was a decrease of HbA1c from baseline of 0.77 % (95 % CI -
0.82 to -0.72 %), with high heterogeneity (I2 = 96 %, Q test P 
<0.0001). According to the meta-regression, baseline HbA1c, fasting 
plasma glucose and type of DPP—IV explained 58% of the 
heterogeneity, but this not implies necessarily that the categories of 
DPP-IV inhibitors had a different effect. In the nomogram the 
efficacy of different DPP-IV seems to be different but in the 
conclusion the authors state that baseline HbA1c level and fasting 
glucose explain most of the variance in HbA1c change in response 
to DPP-4 inhibitors. In the discussion the authors claim again that 
HbA1c explains 34% of the variability and fasting plasma glucose do 
not have a role by itself, only improving the predictive value of 
baseline HbAic. So, it does not seem justifiable to categorize by 
DPP-IV type. Moreover, considering that head to head studies were 
not conducted the most appropriate strategy to compare the efficacy 
of multiple treatments is by doing a Mixed Treatment Comparisons 
analysis or a Network meta-analysis. This analysis combines the 
direct evidence from comparisons of interventions within RCTs and 
indirect evidence from comparisons across trials based on a 
common comparator on the outcome. Network meta-analysis allows 
all the evidence to be combined in a single model and the efficacy of 
the treatments can be ranked (Welton, NJ. et al. Evidence synthesis 
for decision making in healthcare, Wiley, 2012). Another aspect that 
favors the MTC analysis was the use of different types of 
comparators: placebo or any anti-hyperglycemic drug in RCTs. So, I 
think a MTC analysis should be performed instead of a conventional 
or direct meta-analysis. 

 

REVIEWER Peter Watson 
Medical Research Council  
Cambridge, UK 

REVIEW RETURNED 08-Sep-2014 

 

GENERAL COMMENTS Main queries: The headline change in HbA1c from baseline has high 
heterogeneity (96%) so not sure how interpretable a pooled estimate 
is (line 28 in abstract on page 2 and line 54 on page 11), Could the 
nomogram incorporate precision of the estimates of mean change 
from baseline e.g. using 95% confidence intervals as quoting a 
single value for a combination of predictor scores seems a little 
simplistic.  
 
I also wondered if you should (if it is possible) use a standardised 
effect as the outcome in the meta-regression such as Cohen's d or 
Hedge's g which incorporate precision of the change from baseline 
and are common constructs in meta-analysis. You could look at the 
distribution of standardised residuals from the meta-regression to 
assess fit as we know how many residuals we would expect in a 
good fitting model by chance above z-scores corresponding to 
percentiles e.g. 2.5% of standardised residuals should be above 
1.96 or below -1.96.  
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I also wonder if you should have added in study sample size into the 
meta-regression to remove the possible relationship between larger 
effect sizes being associated with smaller studies (which have larger 
variances thus needing larger effect sizes for statistical significance 
and hence being more likely to be published). 
 
A nomogram to estimate the HbA1c response to different DPP-4 
inhibitors in type 2 diabetes: a systematic review and meta-analysis 
of 98 trials with 24,163 patients. bmjopen-2014-005892  
 
This is an interesting study culminating in a graphical aid (the 
nomogram) being used to give an estimate of the mean decrease in 
HbA1C on page 22. I have a few comments below including the 
absence of any reference to the precision of the estimates obtained 
by the nomogram, comments on the relation between change from 
baseline and sample sizes in the studies and a bit more information 
on the results of the meta-regressions.  
 
Page 9, line 14. I wondered if you considered using a standardised 
difference (dividing the difference by its standard deviation) along 
the lines of Cohen‘s d or Hedge‘s g as the main primary (pooled) 
outcome rather than the mean decrease of HbA1C since these are 
the usual outcomes of interest in meta-analysis and additionally take 
the precision of the estimate (mean percentage decrease) into 
account.  
 
Page 10, lines 20 and 22. In the ‗Data Analysis‘ section you could 
add in what procedures in each software was used to perform the 
meta regressions e.g. metafor in R. I also wondered why two 
software packages were used (STATA and R) for the analyses 
rather than just the one.  
 
Page 11, line 51. The pooled estimate is based upon sample 
weighted estimates of the 100 arms. Did you consider weighting by 
1/s.e^2 as you have (page 9, line 14) already calculated the 
standard error for each study.  
 
Page 11, line 54. There is a considerable heterogeneity across the 
studies in all 100 arms which suggests large variance and 
imprecision in the estimate of the prediction of HbA1c reduction from 
baseline as given in the nomogram in Figure 2 on page 22. 
Therefore it would appear misleading to use a nomogram to give an 
estimate of percentage reduction in HbA1c which seems to ignore 
the variability of this estimate. A confidence interval for the 
percentage reduction would, therefore, be more informative. It is 
also not clear to me how you constructed the nomogram using the 
output from what is essentially a random effects model so an 
indication of how this was done using the model estimates would be 
useful.  
 
I also wonder given the high heterogeneity noted above if it is 
sensible to look at all 100 arms at once. Would subgroups of studies 
have been more appropriate or are there other moderators one 
could have used in the meta-regression? There may be reasons why 
studies differ from one another which are not measured so cannot 
be taken account of in a meta-regression. See also later comment 
on flagging studies with large outliers.  
 
One could emphasise that the meta-regression (page 12) is 
correcting for publication bias in that it will produce estimates of the 
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reduction in HbA1c corrected for differences in predictors across the 
studies that were used in the regression. You don‘t, however, 
mention any connection between the study effect size (reduction in 
HbA1c) and study sample sizes. Small trials are more likely to show 
larger treatment effects due to case-mix differences (e.g. higher risk 
patients) than larger trials and having a larger variance thus needing 
large effects to be statistically significant than in larger trials. Could 
sample size be added as a covariate in the meta-regression?  
 
On page 12, line 11 it says the meta-regression ‗included‘ followed 
by a list of predictors. Does this mean that other predictors were 
used in the meta-regression which are not reported on page 12?  
 
Page 12, line 16. Should read ‗No significant interaction was 
found…‘ and page 10 line 25 should end ‗regarded as significant‘  
 
Page 12 lines 25 and 28. As a justification to suggest the fit of the 
meta-regression model is acceptable we are told 90% of the overall 
differences are within a range -0.3 to 0.3. I am not sure how many 
studies we would expect to be in this range if the model is giving an 
accurate measurement of the percentage reduction in HbA1c since 
we are not talking here about normalised limits so am, therefore, not 
sure how to interpret this percentage. Perhaps if standardised 
residuals are available one could look to see how many residuals 
are above z-values corresponding to 90, 95, 99 percentiles of the 
Normal distribution and compare these to the number expected by 
chance under a good fit. Alternatively one might see which studies 
are flagged as outliers in the regression and if there is a pattern to 
the studies which have high outliers thus giving an indication under 
what conditions (ie the sorts of studies) the model may be 
(in)accurate.  
 
One can also look at the influence of individual studies for example 
the ―leave-one-out‖ sensitive analysis (Patsopoulos et al, 2008) may 
be carried out to evaluate the key studies with substantial impact on 
between-study heterogeneity. A study of influence analysis (Tobias, 
1999) can also be conducted to describe how robust the pooled 
estimator was to removal of individual studies. An individual study is 
suspected of excessive influence if the point estimate of its omitted 
analysis lay outside the 95% CI of the combined analysis.  
 
I also wonder if you could add in some regression fit terms and p-
values for the moderators which were statistically significant in the 
meta-regression and subsequently used in the nomogram to derive 
percentage reduction for HbA1c, for example, quoting a QM, df = 3 
and p-value. I would also be interested, bearing in mind the large 
amount of heterogeneity prior to putting in the moderators, the size 
and p-value for the residual heterogeneity of the meta-regression 
model which can be outputted again using QE, df and p-value from 
e.g. metafor in R.  
 
References  
 
Patsopoulos, N. A., Evangelou, E. & Ioannidis, J. P. Sensitivity of 
between-study heterogeneity in meta-analysis: proposed metrics 
and empirical evaluation. Int J Epidemiol 37, 1148–1157 (2008).  
 
Tobias, A. Assessing the influence of a single study in the meta-
analysis estimate. Stata Tech Bull 47, 15–17 (1999). 
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VERSION 1 – AUTHOR RESPONSE 

Reviewer 1:  

See previous response to the Editors Comments.  

 

Reviewer 2:  

The authors stated that ―this meta-analysis included any arm of RCTs on the efficacy of DPP-4 

inhibitors‖ Line 27, page 7. This statement should be better clarified because gave the impression that 

arms instead of pairwise comparisons were analyzed. This may compromise the advantageous of 

randomization.  

 

The impression of the Reviewer was right as the main aim of the present study was to analyse all 

arms of RCTs that assessed the efficacy of DPP4-inhibitors, independent of placebo or comparators. 

The reasons for this choice have been given elsewhere, and also in the present paper (page 16). In 

general, we were interested in addressing the real effect of DPP-4 inhibitors, asin the real word the 

placebo effect lies within the prescription of the drug by the physician.  

 

The fundamentals for the construction of the nomogram should be better explained……….  

 

We are grateful for the comment that allowed us to remove a typo in the text. Mean baseline HbA1c 

and mean baseline fasting glucose were categorized only for descriptive purpose, while in the meta-

regression model were used as continuous variables to avoid problem related to cutoff selection. In 

the nomogram point scores for all continuous (baseline HbA1c, mean baseline fasting glucose) and 

categorical (type of DPP-4 inhibitor ) variables were obtained from coefficients of meta-regression 

model and predictions from the model to map cumulative point totals. To better explain this point a 

sentence was added in the data analysis section.  

 

There was a decrease of HbA1c from baseline of 0.77 % (95 % CI -0.82 to -0.72 %), with high 

heterogeneity (I2 = 96 %, Q test P <0.0001). According to the meta-regression, baseline HbA1c, 

fasting plasma glucose and type of DPP—IV explained 58% of the heterogeneity, but this not implies 

necessarily that the categories of DPP-IV inhibitors had a different effect. …………………  

 

Our intention was not to compare different DPP-4 inhibitors. However, as rightly evidenced by the 

reviewer, in the nomogram the efficacy of DPP-IV inhibitors seems to be different. On the other hand, 

the lack of head-to-head trials did not allow a direct comparison for significance (last 2-3 lines of 

Primary Outcome headings of Results section). This was specified in the results section and now 

stressed in the limitations, specifying that the nomogram is not intended to have a comparison of 

different DPP-4 inhibitors, but only a prediction of what one can expect, in term of HbA1c reduction 

from baseline, when prescribing a particular DPP-4 inhibitor. Moreover, the different DPP-4 inhibitors 

explained 12% of variance between studies.  

 

Reviewer: 3  

Main queries: The headline change in HbA1c from baseline has high heterogeneity (96%) so not sure 

how interpretable a pooled estimate is………  

 

We agree with the reviewer comment that information about precision of the estimate should be 

incorporated in the nomogram. Nevertheless, there is a graphical problem because the same 

prediction is obtainable from different combinations of the model covariates and these different 

combinations have different standard errors and therefore different confidence intervals. To overcome 

this problem, information about precision of the estimates were reported including in the results min, 

median and max values of the standard error of the prediction calculated from meta-regression 

model.  
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I also wondered if you should (if it is possible) use a standardised effect as the outcome in the meta-

regression such as Cohen's d or Hedge's g which incorporate precision of the change from baseline 

and are common constructs in meta-analysis. ………………..  

 

In our analysis unstandardized mean difference have two major advantages: the raw mean difference 

is easily understandable and directly usable by clinician; in the matched design (pre-post change) the 

standard deviation reflects not differences in measurement scale, but differences in the reliability of 

the measurements.  

 

I also wonder if you should have added in study sample size into the meta-regression to remove the 

possible relationship between larger effect sizes being associated with smaller studies (which have 

larger variances thus needing larger effect sizes for statistical significance and hence being more 

likely to be published).  

 

According to the reviewer suggestion additional effect of trial arm sample size was tested in the meta-

regression model. A modest additional effect of trial arm sample size was found with no significant 

coefficient and with 2% increase of variance explained by the model. Sentences were added in the 

data analysis section and in the results.  

 

Reviewer: 4  

Page 9, line 14. I wondered if you considered using a standardised difference (dividing the difference 

by its standard deviation) along the lines of Cohen‘s d or Hedge‘s g………..  

 

See comment above  

 

Page 10, lines 20 and 22. In the ‗Data Analysis‘ section you could add in what procedures in each 

software was used to perform the meta regressions e.g. metafor in R. …………….  

 

All statistical analyses were performed using STATA. Random effects meta-regression was 

conducted in STATA using the ―metareg‖ command. Nomogram graph was obtained using R. 

According to reviewer suggestion sentences were added in the statistical methods paragraph.  

 

Page 11, line 51. The pooled estimate is based upon sample weighted estimates of the 100 

arms…….  

 

Standard error was calculated only for mean decrease of HbA1c, but not for mean baseline HbA1c 

value. For this reason summary mean baseline HbA1c was calculated weighting by sample size.  

 

Page 11, line 54. There is a considerable heterogeneity across the studies in all 100 arms which 

suggests large variance and imprecision in the estimate of the prediction of HbA1c reduction from 

baseline as given in the nomogram in Figure 2 on page 22. ……………..  

 

See comment above for information about precision of the estimates. A sentence was added in the 

data analysis section to explain the development of nomogram from meta-regression model.  

 

I also wonder given the high heterogeneity noted above if it is sensible to look at all 100 arms at once. 

……..  

 

Starting from the model with mean baseline HbA1c as continuous variable, type of DPP-4 inhibitor (5 

categories), and mean baseline fasting glucose as continuous variable, additional effect of others 

covariates was tested.  

However, no additional effect was found. Sensitivity analysis excluding in turn each category of DPP-
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4 inhibitors showed similar results.  

 

One could emphasise that the meta-regression (page 12) is correcting for publication bias in that it will 

produce estimates of the reduction in HbA1c corrected for differences in predictors across the studies 

that were used in the regression. …………..  

 

According to the reviewer comment effect of trial arm sample size was tested in the meta-regression 

model. A modest additional effect of trial arm sample size was found with no significant coefficient and 

with 2% increase of variance explained by the model. A sentence was added in the results.  

 

On page 12, line 11 it says the meta-regression ‗included‘ followed by a list of predictors. …  

 

In the final meta-regression model covariates included were baseline HbA1c, type of DPP-4 inhibitor 

and baseline fasting glucose.  

 

Page 12, line 16. Should read ‗No significant interaction was found…‘ and page 10 line 25 should end 

‗regarded as significant‘  

 

We apologize for these typos  

 

Page 12 lines 25 and 28. As a justification to suggest the fit of the meta-regression model is 

acceptable we are told 90% of the overall differences are within a range -0.3 to 0.3. …..  

 

The distribution of residuals was examined by histograms for standardized residuals and by normal 

probability plots. The distributional assumption of the meta-regression model was satisfied. Sentences 

were added in the data analysis section and in the results.  

 

One can also look at the influence of individual studies for example the ―leave-one-out‖ sensitive 

analysis (Patsopoulos et al, 2008) may be carried out to evaluate the key studies with substantial 

impact on between-study heterogeneity. ……………….  

 

According with the reviewer comment analysis of the influence of individual studies was added.  

 

I also wonder if you could add in some regression fit terms and p-values for the moderators which 

were statistically significant in the meta-regression and subsequently used in the nomogram to derive 

percentage reduction for HbA1c, for example, quoting a QM, df = 3 and p-value. ……..  

 

According with the reviewer comment these sentences were added in the results: A statistical 

significant effect was found for each covariate and the joint test for all covariates was highly significant 

(p<0.0001). The residual between-study variance was 0.024 with a significant residual heterogeneity. 

VERSION 2 – REVIEW 

REVIEWER Peter Watson 
Medical Research Council  
Cambridge  
UK 

REVIEW RETURNED 03-Oct-2014 

 

GENERAL COMMENTS The authors have made an effort to add helpful details into the text 
including the proportions of between trial variance explained and 
mentioning the software, R, which was used to produce the 
nomogram. On page 9 it is clear from the list of covariates in the 
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meta-regression that an effort has been made to remove inter-trial 
differences and large amounts of variance are explained (page 12, 
line 37) justifying their use. The outcome is also pleasingly a 
standardised measure, namely percentage change in HbA1c from 
baseline, and the nomogram, which is now helpfully larger in size, 
shows the change due to DPP-4 inhibitors and fasting glucose. The 
nomogram is particularly useful in that the user can input different 
combinations of values of the two covariates to assess the change in 
percentage change and, thus, a range of effect sizes (percentage 
change). The normality of the residuals which is mentioned, for 
example on page 13, line 8, implies that there are no more outlying 
studies than would be expected by chance and given the large 
percentage variances observed (e.g. line 37 on page 12) this would 
imply that the studies are adequately fitted by the model. It is also 
good to see a standard error of prediction mentioned (e.g. line 58 on 
page 12) to give, I assume although it isn‘t explicitly stated, an idea 
of the accuracy of the prediction in percentage change in HbA1c 
estimated by the nomogram on page 30 which I mentioned in my 
previous comments.  
 
I like (page 10, 24-25) the sensitivity analysis to assess the influence 
of the arms of the DPP-4 inhibitor category. To my understanding 
this is helpfully assessing the influence of trials on the regression 
estimates and robustness of the ‗all trials‘ analysis.  
 
I also like the fact that the limitations of the meta regression are 
mentioned on page 16 particularly, perhaps, the important limitation 
of a lack of a comparison placebo group (line 51). The authors hint 
in the sentence which follows (page 16, line 58) that the lack of a 
placebo group is overcome by the sheer size of the overall variance 
in percentage change in HbA1c predicted by the covariates is so 
large that this would be over and above that expected in a control 
trial and that this study has a lot of trials and that the placebo effect 
is at least partly involved in the taking of any drug. I must admit I am 
not completely convinced by this and leave this for the clinicians to 
decide whether the large relationships seen in the meta regression 
in this paper between percentage decrease and the inhibitors and 
fasting glucose could be down to placebo effects.  
 
I might add, for example, that cost implications may make the taking 
of a cheaper placebo drug more attractive than taking the use of the 
real DDP-4 inhibitors if the results of this study stem from a placebo 
effect but, if the cost of using the inhibitors is ‗low‘ compared to 
giving placebos and there are no side effects of the treatment that 
given the decreases in percentage HbA1c there is not a lot lost in 
giving these. I don‘t know if one could just have also done a meta-
regression on studies where a placebo group was also used to 
assess how much of the percentage change in Hb1Ac is due to the 
placebo effect?  
 
Did you consider percentage difference in HbA1c in terms of the 
number of standard deviations change? For example a change in 
approximately two standard deviations is often regarded as clinically 
meaningful. I assume the percentage changes we see in HbA1c fro 
using inhibitors are clinically meaningful?  
 
Some minor points:  
 
Did you consider centering the continuous covariates prior to 
inputting into the meta regression? This is something that is 
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recommended for regressions particularly if interactions are used as 
here (Testing of interactions is mentioned on line 44 on page 12).  
 
Page 12, line 42. The residual between-study variance is mentioned 
but it is not clear to me how this is interpreted. One can give effect 
sizes using variances in random effect models to create a R^2 value 
(see for example Snijders and Bosker (2012)).  
 
One might add a bit more about how to use the nomogram on page 
30. In particular the use of the points scale which adjusts the initial 
HbA1c reduction score for baseline BbA1C for scores of Fasting 
Glucose.  
 
Page 16, line 54 should read ‗in the real worLd‘  
 
Reference  
Snijders, Tom A.B., and Bosker, Roel J. (2012) Multilevel Analysis: 
An Introduction to Basic and Advanced Multilevel Modeling, second 
edition. London: Sage Publishers. 

 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: 3  

Reviewer Name Peter Watson  

Institution and Country Medical Research Council  

Cambridge UK  

Please state any competing interests or state ‗None declared‘: None declared  

 

 

A nomogram to estimate the HbA1c response to different DPP-4 inhibitors in type 2 diabetes: a 

systematic review and meta-analysis of 98 trials with 24,163 patients. Bmjopen-2014-005892.R1  

 

The authors have made an effort to add helpful details into the text including the proportions of 

between trial variance explained and mentioning the software, R, which was used to produce the 

nomogram. On page 9 it is clear from the list of covariates in the meta-regression that an effort has 

been made to remove inter-trial differences and large amounts of variance are explained (page 12, 

line 37) justifying their use. The outcome is also pleasingly a standardised measure, namely 

percentage change in HbA1c from baseline, and the nomogram, which is now helpfully larger in size, 

shows the change due to DPP-4 inhibitors and fasting glucose. The nomogram is particularly useful in 

that the user can input different combinations of values of the two covariates to assess the change in 

percentage change and, thus, a range of effect sizes (percentage change). The normality of the 

residuals which is mentioned, for example on page 13, line 8, implies that there are no more outlying 

studies than would be expected by chance and given the large percentage variances observed (e.g. 

line 37 on page 12) this would imply that the studies are adequately fitted by the model. It is also good 

to see a standard error of prediction mentioned (e.g. line 58 on page 12) to give, I assume although it 

isn‘t explicitly stated, an idea of the accuracy of the prediction in percentage change in HbA1c 

estimated by the nomogram on page 30 which I mentioned in my previous comments.  

 

I like (page 10, 24-25) the sensitivity analysis to assess the influence of the arms of the DPP-4 

inhibitor category. To my understanding this is helpfully assessing the influence of trials on the 

regression estimates and robustness of the ‗all trials‘ analysis.  

 

I also like the fact that the limitations of the meta regression are mentioned on page 16 particularly, 
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perhaps, the important limitation of a lack of a comparison placebo group (line 51). The authors hint in 

the sentence which follows (page 16, line 58) that the lack of a placebo group is overcome by the 

sheer size of the overall variance in percentage change in HbA1c predicted by the covariates is so 

large that this would be over and above that expected in a control trial and that this study has a lot of 

trials and that the placebo effect is at least partly involved in the taking of any drug. I must admit I am 

not completely convinced by this and leave this for the clinicians to decide whether the large 

relationships seen in the meta regression in this paper between percentage decrease and the 

inhibitors and fasting glucose could be down to placebo effects.  

 

I might add, for example, that cost implications may make the taking of a cheaper placebo drug more 

attractive than taking the use of the real DDP-4 inhibitors if the results of this study stem from a 

placebo effect but, if the cost of using the inhibitors is ‗low‘ compared to giving placebos and there are 

no side effects of the treatment that given the decreases in percentage HbA1c there is not a lot lost in 

giving these. I don‘t know if one could just have also done a meta-regression on studies where a 

placebo group was also used to assess how much of the percentage change in Hb1Ac is due to the 

placebo effect?  

The percentage change due to placebo effect range from -0.1 to 0.1% in most studies. This has been 

added into discussion with a new reference (32)  

Did you consider percentage difference in HbA1c in terms of the number of standard deviations 

change? For example a change in approximately two standard deviations is often regarded as 

clinically meaningful. I assume the percentage changes we see in HbA1c fro using inhibitors are 

clinically meaningful?  

The HbA1c is usually reported as a percentage of total hemoglobin. The percentage difference 

reported is the absolute difference between two HbA1c values reported as percentages. Moreover, 

the percentage changes in HbA1c from using DPP-4 inhibitors is clinically meaningful, as their 

indication is to lower glucose and HbA1c levels in type 2 diabetic subjects.  

Some minor points:  

 

Did you consider centering the continuous covariates prior to inputting into the meta regression? This 

is something that is recommended for regressions particularly if interactions are used as here (Testing 

of interactions is mentioned on line 44 on page 12).  

To directly estimate parameters used in the nomogram centering of covariates was not used in the 

meta-regression model. Nevertheless, a sensitivity analysis performend with centered continuous 

variables showed similar results in term of p-values.  

Page 12, line 42. The residual between-study variance is mentioned but it is not clear to me how this 

is interpreted. One can give effect sizes using variances in random effect models to create a R^2 

value (see for example Snijders and Bosker (2012)).  

According to the previous comment residual between-study variance was added in the results. I agree 

with the reviewer that the interpretation of this value is difficult. Residual between-study variance is 

used to estimate the amount of heterogeneity explained by the meta-regression model as relative 

difference between overall between-study variance (model without covariates) and residual between-

study variance (model with covariates). To better understand residual between-study variance two 

references were added in the statistical methods (Van Houwelingen HC, 2002 and Snijders and 

Bosker, 2012); p-value of test for residual heterogeneity was also added in the results.  

Van Houwelingen HC, Arends LR, Stijnen T. Advanced methods in meta-analysis: multivariate 

approach and meta-regression. Stat Med 2002;21:589-624  

Snijders, Tom A.B., and Bosker, Roel J. (2012) Multilevel Analysis: An Introduction to Basic and 

Advanced Multilevel Modeling, second edition. London: Sage Publishers.  

 

One might add a bit more about how to use the nomogram on page 30. In particular the use of the 

points scale which adjusts the initial HbA1c reduction score for baseline BbA1C for scores of Fasting 

Glucose.  
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We read once again the description and found it OK. However, an Editor can give a look at it.  

 

Page 16, line 54 should read ‗in the real worLd‘  

OK  

 

 

VERSION 3 - REVIEW 

REVIEWER Peter Watson 
Medical Research Council  
Cambridge  
UK 

REVIEW RETURNED 29-Oct-2014 

 

GENERAL COMMENTS A nomogram to estimate the HbA1c response to different DPP-4 
inhibitors in type 2 diabetes: a systematic review and meta-analysis 
of 98 trials with 24,163 patients. Bmjopen-2014-005892.R2  
 
Page 9-10. The data analysis section is clear and well referenced 
with, as correctly mentioned in the discussion (page 12, line 59), an 
impressive number of studies used. Good to see the classic Snijders 
and Bosker referenced here. I also welcome the description of how 
to use the nomogram (Figure 3) on page 22. There is also now an 
acknowledgement of the lack of adjustment for a placebo effect 
(page 16 lines 52-58).  
 
Just a few minor points:  
 
Page 10, lines 8-10. What is the ‗true‘ statistical significance? Is this 
a correction for bias? You could ,for consistency with the overall 
covariate effect on page 12 line 40, also mention around line 40 on 
page 12 in the text that the p-values for the individual covariates 
mentioned here in the same paragraph are given in Table 2 (page 
28).  
 
Page 12 line 44. What is the implication of having significant residual 
heterogeneity and the size of the residual between-study variance? 
Could you express the variance components as an inter-study 
correlation equal to (between study variance) /(between study 
variance + within study variance) ie as a ratio of variance 
components. I think if you mention something in the results section 
you should explain what it means especially for unstandardized 
measures.  
 
I wondered if the residual between study variance reported on page 
12, line 42 is what is left over after the covariates are included to 
adjust for between study difference. I assume the reported 58% of 
variance between studies (page 12, line 37) is in effect saying that 
this residual between study variance (component) is reduced by 
58% when these covariates are entered in the model.  
 
Page 12 line 57. Assuming here that the prediction mentioned here 
whose standard errors are subsequently quoted is referring to the 
predicted reduction HbA1c rather than regression coefficients in the 
meta-regression.  
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Page 16, line 56 should read ‗world‘ rather than ‗word‘  
 
Page 17 line 25 ‗may‘ instead of ‗nay‘ 

 

 

VERSION  3 – AUTHOR RESPONSE 

Reviewer: 3  

Reviewer Name Peter Watson  

Institution and Country Medical Research Council  

Cambridge  

UK  

Please state any competing interests or state ‗None declared‘: None declared  

 

 

A nomogram to estimate the HbA1c response to different DPP-4 inhibitors in type 2 diabetes: a 

systematic review and meta-analysis of 98 trials with 24,163 patients. Bmjopen-2014-005892.R2  

 

Page 9-10. The data analysis section is clear and well referenced with, as correctly mentioned in the 

discussion (page 12, line 59), an impressive number of studies used. Good to see the classic Snijders 

and Bosker referenced here. I also welcome the description of how to use the nomogram (Figure 3) 

on page 22. There is also now an acknowledgement of the lack of adjustment for a placebo effect 

(page 16 lines 52-58).  

 

Just a few minor points:  

 

Page 10, lines 8-10. What is the ‗true‘ statistical significance? Is this a correction for bias? You could 

,for consistency with the overall covariate effect on page 12 line 40, also mention around line 40 on 

page 12 in the text that the p-values for the individual covariates mentioned here in the same 

paragraph are given in Table 2 (page 28).  

 

In the meta-regression model the approach proposed by Higgins JP et al (reference 23) was used. 

Standard meta-regression methods suffer from substantially inflated false-positive rates when 

heterogeneity is present, especially when there are few studies and when there are many covariates. 

The permutation test appropriately tempers the statistical significance of meta-regression findings. 

According to the reviewer comment reference to Table 2 was added in the text.  

Page 12 line 44. What is the implication of having significant residual heterogeneity and the size of 

the residual between-study variance? Could you express the variance components as an inter-study 

correlation equal to (between study variance) /(between study variance + within study variance) ie as 

a ratio of variance components. I think if you mention something in the results section you should 

explain what it means especially for unstandardized measures.  

 

According to the reviewer comment a sentence was added in the discussion to explain the implication 

of residual between-study variance.  

 

I wondered if the residual between study variance reported on page 12, line 42 is what is left over 

after the covariates are included to adjust for between study difference. I assume the reported 58% of 

variance between studies (page 12, line 37) is in effect saying that this residual between study 

variance (component) is reduced by 58% when these covariates are entered in the model.  

According to the reviewer comment sentences were modified to better explain the results of meta-

regression model and the residual between-study variance not explained by the model.  
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Page 12 line 57. Assuming here that the prediction mentioned here whose standard errors are 

subsequently quoted is referring to the predicted reduction HbA1c rather than regression coefficients 

in the meta-regression.  

 

According to the reviewer comment sentence was modified to better explain that standard errors 

referred to the predicted HbA1c reduction.  

 

Page 16, line 56 should read ‗world‘ rather than ‗word‘  

OK  

 

Page 17 line 25 ‗may‘ instead of ‗nay‘  

OK 

 

VERSION 4 - REVIEW 

REVIEWER Peter Watson 
Medical Research Council  
Cambridge  
UK 

REVIEW RETURNED 06-Nov-2014 

 

GENERAL COMMENTS There were only a couple of minor comments from before (Revision 
2):  
 
Page 12, lines 40-44. To be honest the extra text here doesn't make 
it any clearer how to interpret the between-study variance although 
(page 17, lines 15-19) does explain the significant residual variance 
heterogeneity. I wonder if the between study and residual variances 
can be used (lines 10-15 on page 10) here to give effect sizes such 
as those recommended by Snijders and Bosker who mention in 
Chapter 7 a way of converting the random effects such as between 
and within studies variance to a R^2 by for example R^2= 1- (sum of 
between studies+residual variance with covariates)/(sum of between 
studies+residual variances without covariates) which gives the 
increase in variance explained by adding in the covariates. I am I 
think probably nit picking here though as I don't believe this 
influences the results of this paper.  
 
I notice the 'true significance' on page 10, lines 8-10 is referenced so 
that those interested can look up the details so this is sufficient.  
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