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VERSION 1 - REVIEW 

REVIEWER Cosson, Emmanuel 
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France 

REVIEW RETURNED 08-Dec-2014 

 

GENERAL 
COMMENTS 

This interesting article is also very difficult to read, because the methodology is 

hard to understand. My answer will be short as compared with the time I spent 

reading and understanding the methodology, and interpreting the results.  

A first consideration is that, on purpose, the data will not be generalizable because  

- the data come from NZ 

- the screening strategy proposed by the guideline development team is very 

specific, with not widely used criteria 

- many hypotheses are funded on the reference 6, which is unpublished. 

Considering the prevalence of unknown T2D and prediabetes, did you use data 

from women of reproductive age? 

However, the purpose of the study is generally interesting, such as the 

methodology to be used. 

  

The authors here compared the cost effectiveness of 2-step and 3-step screening 

for gestational diabetes, and not of 1- and 2-step ones. My first issue, as an expert, 

would question whether HbA1c universally performed during the first part of the 

pregnancy is cost-effective. I am afraid there is no answer in the present paper. 

The terms false/true positive/negative values are not clear to me: 

- I suppose that these parameters are related to the screening test(s), i.e. “HbA1c 

alone” or “HbA1c +- O‟sullivan”. It is not really clear, especially in the 
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supplementary table 1, and we do not have any data for HbA1c alone in fact. 

- I would expect the final OGTT (with the NZ thresholds) to be the gold standard. 

However, the panel decided that Se and Sp of this OGTT were 95% (and not 

100%). But what would therefore be the gold standard????? 

 I spent a lot of time on the supplementary figure 1, and rather than explaining the 

changes I would expect, I have rapidly drawn it the way I “felt” it: 

  

  

  

Table 1 is very important, and I congratulate the authors for the amount of work.  

First, line 7, No treatment/ treatment are not in the good columns. Line 11 gluocse 

to be corrected. 

More importantly: 

- the cost of testing according to strategies should be clearly announced  

- there should be total cost of health outcome 

- cost of treatment and of health outcome should be added 

 I have rapidly calculated the total cost. Considering it, I had the answer of the 

question of the paper without reading the results thereafter: if an undiagnosed 
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pathology (FN PD/GDM or FN/T2D) is cheaper than a diagnosed pathology (TP 

PD/GDM or TP/T2D, respectively), then definitively, a screening strategy which 

detects more cases cannot be cost effective!! Not screening at all would also be 

cost-effective! And this is, as expected, the conclusion of the study.  

Do the authors think that screening for T2D / preD / GDM is useful, as stated in the 

introduction? Lifetime cost effectiveness should surely be considered before 

concluding. Also, considering the number of women who would be protected from 

preeclampsia, shoulder dystocia, etc... with each strategy would be important.  

  

 

 

REVIEWER Bob Silver 
University of Utah, USA 

REVIEW RETURNED 26-Jan-2015 

 

GENERAL COMMENTS This is a decision analysis to assess the cost-effectiveness of two 
strategies to screen for gestational diabetes in New Zealand. The 
authors compare a strategy of HBA1C at booking as well as a two-
step glucose tolerance test at 24 – 28 weeks gestation compared to 
a HBA1C at booking and a one-step glucose tolerance test at 24 – 
28 weeks gestation. They conclude that the one-step will cost $ 1,38 
m more NZ dollars than the two-step. It will cost $ 12,460.00 more 
per case identified. The subject is very important and is of interest to 
clinicians. Questions and suggestions for improving this manuscript 
include:  
 
1. The concept of true positives and false positives is problematic. It 
is not really valid to apply such criteria to the results of the one and 
two-step screening. The one-step screening identifies a population 
of women with very mild glucose intolerance that is not identified by 
the two-step process. If one believes in the IADPSG criteria, all 
women identified by the one-step process have GDM. However, 
others do not. There is no true gold standard. The issue is that the 
additional women identified by the one-step test have an increase 
risk of macrosomia and birthweight, but not other adverse outcomes. 
The question is whether the identification and treatment of these 
women with mild disease is cost-effective.  
2. Both methods will identify women with true pre-gestational type 2 
diabetes. Accordingly, the inclusion of these women in this paper is 
very confusing and makes the paper very hard to follow – too many 
groups and too dense for most readers.  
3. There are many aspects of cost that are not addressed in the 
paper. Examples include additional ultrasounds, non stress tests, 
and interventions and procedures done simply due to the diagnosis 
of diabetes (e.g. inductions and cesareans). This is quite different 
than some of the costs that were analyzed such as those due to 
preeclampsia – that is something that is likely to occur regardless of 
screening mechanism. Also, the costs of work time lost, babysitting, 
etc. for additional visits should be considered.  
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VERSION 1 – AUTHOR RESPONSE 

Reviewer Name   Bob Silver 

Institution and Country University of Utah, USA 

Please state any competing interests or state „None declared‟: None declared 

 

Please leave your comments for the authors below 

This is a decision analysis to assess the cost-effectiveness of two strategies to screen for gestational 

diabetes in New Zealand.  The authors compare a strategy of HBA1C at booking as well as a two-

step glucose tolerance test at 24 – 28 weeks gestation compared to a HBA1C at booking and a one-

step glucose tolerance test at 24 – 28 weeks gestation.  They conclude that the one-step will cost $ 

1,38 m more NZ dollars than the two-step.  It will cost $ 12,460.00 more per case identified. The 

subject is very important and is of interest to clinicians.  Questions and suggestions for improving this 

manuscript include: 

 

1.      The concept of true positives and false positives is problematic.  It is not really valid to apply 

such criteria to the results of the one and two-step screening.  The one-step screening identifies a 

population of women with very mild glucose intolerance that is not identified by the two-step process. 

If one believes in the IADPSG criteria, all women identified by the one-step process have 

GDM.   However, others do not.  There is no true gold standard.  The issue is that the additional 

women identified by the one-step test have an increase risk of macrosomia and birthweight, but not 

other adverse outcomes.  The question is whether the identification and treatment of these women 

with mild disease is cost-effective.  

Response: We agree that this issue may be a concern. This issue is raised in the discussion section 

of our paper;  

‟The model attaches the same outcome probabilities and costs to women with prediabetes (HbA1c 41 

to 49mmol/L) that have not been diagnosed with gestational diabetes as women with an HbA1c below 

40mmol/L (normal glucose tolerance). This may have underestimated the cost of treatment and 

affected the reliability of the baseline estimates of health outcomes for this group (approximately 1.5% 

of women being modelled).'  

Unfortunately investigating the health outcomes for this particular group would have proven 

challenging from an evidence point of view and was considered beyond the scope of our study. A 

clinical trial is currently underway to compare whether the new IADPSG criteria, compared with the 

current Ministry of Health recommended criteria used in New Zealand, reduces the risk of the infant 

being large for gestational age and significant perinatal morbidity without increased maternal physical 

and psychological risk, and to determine the cost consequences.  

2.      Both methods will identify women with true pre-gestational type 2 diabetes.  Accordingly, the 

inclusion of these women in this paper is very confusing and makes the paper very hard to follow – 

too many groups and too dense for most readers.  

Response: Our modelling found a small difference in the number of women identified with true pre-

gestational type 2 diabetes. The one-step screening strategy identified slightly fewer women when we 

applied the sensitivity of the 1 hour oral glucose tolerance test of 88% compared to 95% for the 2 hour 

OGTT. The number of groups represented in the model was a consequence of our decision to model 

the entire cohort of pregnant women in New Zealand (except those women already diagnosed with 

type 2 diabetes).  
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Whether or not we consider all women, or just those expected to whose screening outcomes differ 

between the trials, the differences between the arms of the study are the same.  Prospectively, it 

means that a trial should really focus on these „contentious‟ cases but for modelling purposes it 

means that it‟s neither here nor there.  So, the main cost-effectiveness results aren‟t actually affected 

– and it‟s here that the focus should be for the reader.  

3.      There are many aspects of cost that are not addressed in the paper.  Examples include 

additional ultrasounds, non stress tests, and interventions and procedures done simply due to the 

diagnosis of diabetes (e.g. inductions and cesareans).  This is quite different than some of the costs 

that were analyzed such as those due to preeclampsia – that is something that is likely to occur 

regardless of screening mechanism.  Also, the costs of work time lost, babysitting, etc. for additional 

visits should be considered.  

Response: The cost of an additional ultrasound and the likelihood of inductions and caesareans were 

included in the modelling of women with prediabetes/GDM/type 2 diabetes (see Table 2). The model 

was conducted from a health system perspective which is why the costs of such as work time and  

babysitting were not included.  

Reviewer(s)' Comments to Author: 

Reviewer Name: Emmanuel         COSSON 

Institution and Country AP-HP 

France 

Please state any competing interests or state „None declared‟: None declared 

 

Please leave your comments for the authors below 

 This interesting article is also very difficult to read, because the methodology is hard to understand. 

My answer will be short as compared with the time I spent reading and understanding the 

methodology, and interpreting the results. 

Response: We hope that the tables and figures assist in explaining the methodology. We do not want 

to simplify the text any further in order to maintain transparency. 

 

A first consideration is that, on purpose, the data will not be generalizable because 

 

- the data come from NZ   

 

- the screening strategy proposed by the guideline development team is very specific, with not widely 

used criteria  

 

Response: We have acknowledged these issues under „Strengths and limitations‟ as follows: „The 

New Zealand health system perspective may limit the applicability of the findings to other country 

settings. 

 

- many hypotheses are funded on the reference 6, which is unpublished.  
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Response: This guideline is now published and available for download on the NZ Ministry of Health 

website. See the following hyperlink (NZ Ministry of Health).  

 

 

Considering the prevalence of unknown T2D and prediabetes, did you use data from women of 

reproductive age?  

Response: Yes, we did. 

 

However, the purpose of the study is generally interesting, such as the methodology to be used. 

 

The authors here compared the cost effectiveness of 2-step and 3-step screening for gestational 

diabetes, and not of 1- and 2-step ones.  

 

Response: You are right. Thank you for this helpful suggestion. We have changed the labelling to this 

better and more accurate description.   

 

My first issue, as an expert, would question whether HbA1c universally performed during the first part 

of the pregnancy is cost-effective. I am afraid there is no answer in the present paper.  

 

Response: Thank you for bringing attention to this question. Our modelling began with a focus on 

comparing the 1-step and 2-step screening strategies. At the time that the guideline development 

team decided to recommend the Hba1c test in early pregnancy it was too late to change the focus of 

our study. We have now added this important question to the discussion section of the main text (see 

below).  

 

Pg12 „The Guideline Development Team accepted that HbA1c is used to diagnose diabetes in the 

non-pregnant population and, although the evidence is mostly indirect, it felt that there was sufficient 

emerging evidence to support the use of the HbA1c in early pregnancy for the detection of probable 

undiagnosed diabetes and prediabetes. Further research is required to determine whether the HbA1c 

test, universally performed during the first part of pregnancy, is cost effective.‟ 

 

The terms false/true positive/negative values are not clear to me: 

 

- I suppose that these parameters are related to the screening test(s), i.e. “HbA1c alone” or “HbA1c +- 

Sullivan”.  It is not really clear, especially in the supplementary table 1, and we do not have any data 

for HbA1c alone in fact.  
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Response: We used these terms to separate women with hyperglycaemia detected in pregnancy from 

those with undetected hyperglycaemia. The cohort was separated into groups 

(prediabetes/GDM/type2) based on current prevalence rates. And then the sensitivity and the 

specificity of the different tests were applied in order to estimate the number of false/true 

positive/negative. 

 

- I would expect the final OGTT (with the NZ thresholds) to be the gold standard. However, the panel 

decided that Se and Sp of this OGTT were 95% (and not 100%). But what would therefore be the gold 

standard?????  

 

Response: There is no true gold standard.   

 

I spent a lot of time on the supplementary figure 1, and rather than explaining the changes I would 

expect, I have rapidly drawn it the way I “felt” it:  

 

 

Response: We drew the supplementary figure as close as possible to the actual working model, with 

simplifications. Although your idea of showing all of the groups is appealing. It would very confusing to 

the reader if we graphically depicted all of the groups (GDM/non-GDM/prediabetetes/Type 2) in the 

true manner in which it was modelled. 
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Table 1 is very important, and I congratulate the authors for the amount of work.  

 

Response: Thank you. 

 

First, line 7, No treatment/ treatment are not in the good columns. Line 11 gluocse to be corrected.  

 

Response: Thank you. These errors have now been amended. 

 

More importantly: 

 

- the cost of testing according to strategies should be clearly announced.  

 

- there should be total cost of health outcome 

 

- cost of treatment and of health outcome should be added 

 

Response: We agree that it would be helpful to separate costs in the results section. The separate 

costs of screening, treatment, and health outcomes have now been reported in the results section and 

are also now included on Table 3 (Baseline results).  

 

P10 now reads: „The total screening cost was $2.35m for the 2-step strategy versus $1.83m for the 3-

step strategy, a marginal cost difference of $515,845. The total cost of treatment was $17m for the 2-

step strategy versus $16m for the 3 step strategy, a marginal difference of $957,251. The total cost of 

health outcomes was $250.57 versus $250.66m for the 3 step strategy, a marginal cost difference of 

$88,423.‟ 

 

I have rapidly calculated the total cost. Considering it, I had the answer of the question of the paper 

without reading the results thereafter: if an undiagnosed pathology (FN PD/GDM or FN/T2D) is 

cheaper than a diagnosed pathology (TP PD/GDM or TP/T2D, respectively), then definitively, a 

screening strategy which detects more cases cannot be cost effective!! Not screening at all would 

also be cost-effective! And this is, as expected, the conclusion of the study.  

 

Response: The question is how much one would pay to detect an extra case and alleviate the health 

problems that come with it (e.g. in QALY terms), not whether or not one can save money by ignoring 
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the issue.   

 

Do the authors think that screening for T2D / preD / GDM is useful, as stated in the introduction? 

Lifetime cost effectiveness should surely be considered before concluding. Also, considering the 

number of women who would be protected from preeclampsia, shoulder dystocia, etc... with each 

strategy would be important.  (And babies too!) 

 

Response: Thank you for these comments, we have now provided more discussion on these issues: 

 

P12 now reads: „Our study did not analyse the cost effectiveness of screening over a lifetime, the 

analysis was also limited to the timeframe from the beginning of the pregnancy to the 12-week 

postnatal visit. The model did not include the costs to women and families such as time of work and 

travel to appointments because it was modelled from the health system perspective. Some women 

may find the tests inconvenient and unpleasant. Women identified as being at higher risk, either by 

risk factors or a previous screening test may be more likely to accept a screening test. However, risk 

based screening has the potential to miss up to one third of women with gestational diabetes [27]. 

Universal screening will identify more women with gestational diabetes than risk-factor based 

screening but the effect of subsequent management on health outcomes are unclear. 

 

A clinical trial is currently underway to compare whether the new IADPSG criteria, compared with the 

current Ministry of Health recommended criteria used in New Zealand, reduces the risk of the infant 

being large for gestational age and significant perinatal morbidity without increased maternal physical 

and psychological risk, and to determine the cost consequences [28].  

 

VERSION 2 – REVIEW 

REVIEWER Cosson, Emmanuel 
AP-HP, CHU Jean Verdier, Bondy, France 

REVIEW RETURNED 07-Apr-2015 

 

GENERAL COMMENTS I had the opportunity to read again the manuscript. It has been 
changed and improved. However I have still some issues. Especially 
the methodology is still very difficult to read/understand:  
- I do not really understand the model endpoint: is it “T2D or preD or 
GDM” versus “normal”; or four categories? How do you define 
women with A1c 41-49 and normal OGTT? Those with prediabetes 
and GDM? Those with prediabetes who did not undergo OGTT?  
- supplementary figure 1 and table 1 are also confusing. HbA1c 41-
49 may define prediabetes or increased risk for GDM (page 6), but 
HbA1c <40 cannot define normal glucose tolerance (which depends 
on 2h post OGTT glucose value).  
- In the two-step screening strategy, I understand that OGTT (or GT 
and then OGTT) should be performed in all women with A1c < 50 
(this should be added if I understand it well). Why separating A1c 
categories <40 and 41-49 in this strategy?  
- I understand that in the three-step screening strategy, GT is only 
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proposed to the women with A1C <40 whereas OGTT is directly 
performed when A1c is 41-49. Table 1 should show this.  
- Too many assumptions (from experts) were necessary to estimate 
the endpoints in this paper.  
- For example, I still do not understand why Se and Sp of OGTT is 
not 100% as I do persist to think that the results of OGTT should be 
the gold standard for GDM. This is important because, as shown by 
the sensitivity analyses, this would change the results of the paper.  
  

 

 

VERSION 2 – AUTHOR RESPONSE 

Cosson: I do not really understand the model endpoint: is it “T2D or preD or GDM” versus “normal”; or 

four categories?  

 

Author response: The model endpoint includes four categories; True positive, False positive, False 

negative, and True negative. Because it is screening, there are two main issues for those that do NOT 

have T2D (who have their own category) – 1) whether or not people have prediabetes/GDM and T2D) 

whether or not people are detected as having prediabetes/GDM; the combination of these two groups 

leads to four categories, which by convention we have described in screening jargon as TP, FP, FN, 

TN.  

 

Cosson: How do you define women with A1c 41-49 and normal OGTT?  

 

Author response: Of the women with A1c 41-49 that have a normal OGTT (20% of the women with 

A1c 41-49 based on the findings from Moore & Clokey) about 80% are classified as True negative 

and 20% classified False negative.  

 

Cosson: (How do you define) those with prediabetes and GDM?  

 

Author response: Women with prediabetes and GDM are classified as True positive (95%) or False 

negative (5%).  

 

Cosson: Those with prediabetes and GDM? Those with prediabetes who did not undergo OGTT?  

 

Author response: Those with prediabetes who do not undergo OGTT (10% of women with 

prediabetes): Forty percent are classified as False negative (n=139), 40% as True positive (n=139), 

10% as True negative (n=35), amd 10% as False positive (n=35)  

 

Cosson: Supplementary figure 1 and table 1 are also confusing. HbA1c 41-49 may define prediabetes 

or increased risk for GDM (page 6), but HbA1c <40 cannot define normal glucose tolerance (which 

depends on 2h post OGTT glucose value).  

 

Author response: We have made changes to Table 1 (see further comments below) which we hope 

will improve readability. Figure 1 divides the population into groups based on NZ prevalence data. I 

understand that a person cannot truly have normal glucose tolerance until they have undertaken an 

OGTT, but an HbA1c < 40 is considered to represent normal glucose tolerance in the absence of an 

OGTT. The following web-link supports the terminology we have used in our manuscript. See: 

https://www.nzma.org.nz/__data/assets/pdf_file/0005/36383/braatvedt.pdf  

 

Cosson: In the two-step screening strategy, I understand that OGTT (or GT and then OGTT) should 
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be performed in all women with A1c < 50 (this should be added if I understand it well). Why 

separating A1c categories <40 and 41-49 in this strategy?  

 

Author response: It is correct that an OGTT should be performed in all women with A1c <50. We have 

added this to Table 1, thank you for highlighting this. The 2 categories were needed to enable us to 

input variable screening acceptance rates and likelihood of GDM diagnosis. This allows us to increase 

the precision in our model.  

 

Cosson: I understand that in the three-step screening strategy, GT is only proposed to the women 

with A1C <40 whereas OGTT is directly performed when A1c is 41-49. Table 1 should show this.  

 

Author response: Thank you, we have added these details to Table 1 for clarification.  

 

Cosson: Too many assumptions (from experts) were necessary to estimate the endpoints in this 

paper.- For example, I still do not understand why Se and Sp of OGTT is not 100% as I do persist to 

think that the results of OGTT should be the gold standard for GDM. This is important because, as 

shown by the sensitivity analyses, this would change the results of the paper.  

 

Author response: Due to a lack of data. there are three assumptions that rely on expert opinion, two of 

them relate to the Se and Sp of OGTT. We think the discussion about the Se and Sp of the OGTT in 

the sensitivity analysis section and in the abstract adequately addresses your concern. Systematic 

reviews by the AHRQ and INAHTA have both indicated that the OGTT is an imperfect gold standard 

with poor reproducibility. We have added the INAHTA report to the manuscript as an additional 

citation to support this view. The sensitivity analysis of the OGTT at 100% Se and Sp should assure 

people who would rather see the OGTT modelled as a perfect test. The third expert opinion concerns 

the test acceptance rate in women who have a positive OGCT (90%). As reported in the manuscript, 

sensitivity analysis reducing this rate to as low as 60% did not change the overall results significantly. 
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