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

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Screening of gestational diabetes mellitus in early pregnancy by oral 
glucose tolerance test and glycosylated fibronectin: study protocol 
for an international, prospective, multi-centre cohort trial. 

AUTHORS Huhn, Evelyn; Fischer, Thorsten; Göbl, Christian; Todesco-
Bernasconi, Monya; Kreft, Martina; Kunze, Mirjam; Schoetzau, 
Andreas; Dölzlmüller, Eva; Eppel, Wolfgang; Husslein, Peter; 
Ochsenbein-Koelble, Nicole; Zimmermann, Roland; Bäz, Elke; 
Prömpeler, Heinrich; Bruder, Elisabeth; Hahn, Sinuhe; Hoesli, Irene 

 

VERSION 1 - REVIEW 

REVIEWER Katrien Benhalima 
Department of Endocrinology, UZ Leuven, Belgium 

REVIEW RETURNED 27-May-2016 

 

GENERAL COMMENTS This is a clearly written protocol. It would be useful to define the 
pregnancy outcomes more in detail: how do you define neonatal 
hypoglycaemia...  

 

REVIEWER Dr Sally Abell 
Monash Centre for Health Research and Implementation, School of 
Public Health and Preventative Medicine, Monash University,  
Australia 

REVIEW RETURNED 31-May-2016 

 

GENERAL COMMENTS The SPIRIT checklist for clinical trial protocols was provided as a 
supplementary file. Could you please confirm that all relevant 
aspects of the checklist were adhered to (reference sections, page 
numbers).  
 
In the sample size justification, the authors cite the prevalence of 
GDM from the HAPO study (17.8%) and assume that 0.5-2.0% of 
recruited women in their study will be diagnosed with pre-existing 
diabetes by the "early" 75g OGTT. The 17.8% prevalence of GDM is 
an average from the international HAPO centres (with large variation 
9.3% to 25.5%). I would expect the population in Switzerland, 
Austria and Germany to have lower prevalence of GDM. The 0.5-
2.0% expected to have unrecognized pre-existing diabetes on early 
OGTT (ie. fasting glucose 7mmol/L and or 2hr 11.1mmol/L) also 
seems quite high. The prevalence of GDM varies in direct proportion 
to the prevalence of T2DM in a given population. To ensure the 
study is not underpowered, could the authors provide context with 
any literature on their population prevalence of diabetes in 
reproductive age women, and the prevalence of GDM by IADPSG 
criteria (or projected prevalence estimates if IADPSG data not yet 
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available).   

 

REVIEWER Magnus Hillman, PhD 
Lund University  
Faculty of Medicine  
Department of Clinical Sciences  
Diabetes Research Laboratory  
Lund, Sweden 

REVIEW RETURNED 09-Jun-2016 

 

GENERAL COMMENTS Background  
Despite that risks with gestational diabetes, for both mother and 
child are well defined, there is still inconsistency when it comes to 
screening and diagnostic criteria. Most countries offer some kind of 
screening in 24-28 weeks of gestation, whether it is a one-step, two-
step or risk factor-based approach. Due to the lack of evidence of 
which screening test that have the best performance and cost-
effectiveness there is a range of strategies including fasting plasma 
glucose (FPG), oral glucose tolerance tests (OGTT) or HbA1c. The 
search for biomarkers that could add to the diagnostic precision 
have gained more attention during the last couple of years. One 
promising biomarker is glycosylated fibrinogen (glyFn) as reported 
by Rasanen and collegues (1), due to reasonable precision already 
in the first trimester of pregnancy.  
This study protocol aims to evaluate the diagnostic power of the 75g 
2h OGTT and a glycosylated fibronectin for GDM screening around 
the first trimester. The OGTT will thus be performed 12 to 15 weeks 
of gestation instead of the regular 24 to 28 weeks of gestation. The 
results will be compared with a GDM diagnosis in a standard cohort 
according to the recommendations of IADPSG. The study protocol 
also aims to create a new screening algorithm based on the results 
in addition to already established risk factors as well as relate the 
new findings to maternal BMI, preeclampsia and intrauterine growth 
restriction.  
The effort to find a reliable screening method of GDM in early 
pregnancy is welcomed and needed.  
 
Comments  
 
• The title says “screening for OGTT and novel biomarkers”, but 
should instead say OGTT and glyFn since there are no clear aim of 
investigating biomarkers beside this one. Although a few others are 
mentioned at the end of the manuscript such adiponectin, PSG-1 
and vitamin D, these are not addressed in neither abstract nor in the 
discussion. Thus, I interpret them as not being part of the aim. In 
either way, it needs to be clarified.  
• In the introduction the authors claim that “Gestational diabetes is 
defined as “any degree of glucose intolerance that was first 
recognized during pregnancy” regardless of whether or not the 
condition predated the pregnancy or persisted after pregnancy with 
a reference to ADA 2015. Although the diagnostic criteria for GDM is 
still debated that sentence is old fashioned and does no longer stand 
alone by either IADPSG, ADA or WHO. This is also acknowledged 
by the authors since they are discussing the problems with 
identifying onset of GDM in the first trimester. So a rephrasing of the 
sentence is the only thing needed.  
• The estimated statistical power is based upon Rasanens ROC 
curve (1), but the OGTT during early pregnancy has not been 
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addressed. Furthermore, 66 women out of the 531 would need to 
get GDM in order to reach the power in the model. The HAPO study 
report a really high overall prevalence of GDM (17.8%) but also that 
there is differences in frequency between different centers, regions 
and populations as well as individual glucose measures (2). Is the 
prevalence really that high in Switzerland, Austria and Germany? I 
have not found any numbers and the authors are probably well 
aware of prevalence rates in their countries. I would however, like to 
see a more in-depth analysis of the power calculation considering 
both glyFn and early OGTT for this.  
• The cost-effectiveness of combining OGTT and glyFn should be 
further considered in the manuscript. Both OGTT and blood 
sampling are invasive methods and the 2h OGTT is considered to 
be rather expensive, although it is cost-effective (3). How much do 
you estimate the glyFn to add in form of screening value and cost-
effectiveness? I understand that results from this study are needed 
in order to answer the question but would like to see the reasoning 
of it in the paper.  
• On page 21-22 it is claimed that glyFn can be analyzed out of dried 
blood stain and thus help underdeveloped countries to benefit from a 
cheap screening tool for GDM. However, drawing a blood sample is 
probably not the most expensive part during screening. Bio-sampling 
through dried blood spot could be quite useful but whether glyFn (or 
other potential biomarkers) can be analyzed with diagnostic 
accuracy in gestational diabetes need to be studied and verified. It is 
not stated as an aim of this study to investigate so the conclusion 
should be drawn carefully.  
• As I understand it, the glyFn assay is performed using 
commercially available components but not available as a 
commercially available kit. In order to use this as a future diagnostic 
tool it needs to be standardized between laboratories. Thus, it will 
take time to verify and that should be addressed in the discussion 
section. In addition, the method has been slightly modified by 
Rasanen and colleagues with the use of a new Fn-antibody instead 
of the SNA lectin-coupled assay (4) that this study report is 
suggesting. And since the glyFn analyzes will be performed by 
DiabetOmics it is reasonable to assume that the modified version 
will be used.  
• A realistic time-line would be helpful to illustrate the study design, 
how many participants are expected to be included at each center, 
how many are expected to accept and decline? is the drop-off rate 
expected to be equally distributed between centers? When the 
enrolment is closed in Dec 2017. When the analyses are performed 
etc., all the way up to the implementation of a new screening 
algorithm.  
• On page 19, the authors discuss the role of vitamin D and suggest 
that ”It additionally leads to an immunologic reaction resulting into 
type 2 diabetes25. That is a peculiar statement that I cannot find any 
support for in the provided reference.  
• The conclusion in the discussion says that “the results of our study 
may have major impact on future screening approaches for GDM by 
development of a simple, cost effective and for the pregnant women 
comfortable screening method for GDM in the first trimester”. I can 
see how the proposed study may have an impact and benefit on 
future screening approaches for GDM, but it is definitely not 
supported in the paper how this screening is simple, cost-effective or 
comfortable for the pregnant women. That conclusion need to be 
rephrased.  
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VERSION 1 – AUTHOR RESPONSE 

Reviewer 1 (Dr. Katrien Benhalima):  

1. Reviewer wrote: It would be useful to define the pregnancy outcomes more in detail: how do you 

define neonatal hypoglycaemia...  

Answer: We follow the reviewer`s suggestion and now define all mentioned pregnancy outcomes 

under Pregnancy, delivery and neonatal outcome data section: Pregnancy, delivery and neonatal 

outcome data: “Maternal data such as preeclampsia (blood pressure BP > 140/90mmHg > 20 weeks 

of gestation with proteinuria), pregnancy induced hypertension (BP > 140/90 mmHg > 20 weeks of 

gestation, rate of sonographic estimated polyhydramnios (amniotic fluid index > 25cm) or macrosomia 

(estimated birth weight > 90. Percentile), delivery outcome including delivery mode (spontaneous 

vaginal, forceps, vacuum, planned caesarean section or during labour) and indication, and neonatal 

outcome data such as birth weight, rate of LGA (birth weight > 90. Percentile), preterm birth < 37 

completed weeks of gestation, 5 and 10 minute Apgar scores, arterial umbilical cord pH < 7.0, 

shoulder dystocia, birth trauma, neonatal hypoglycaemia (glucose value of < 2.5 mmol/L in infants 

born > 34 weeks of gestation), jaundice (transcutaneous bilirubin > 95. Percentile or need of 

phototherapy at any time after delivery), respiratory distress syndrome, congenital anomalies and 

admission to intensive care unit are prospectively collected.” (P13L20-P14L10)  

 

Reviewer 2 (Dr. Sally Abell):  

1. Reviewer wrote: The SPIRIT checklist for clinical trial protocols was provided as a supplementary 

file. Could you please confirm that all relevant aspects of the checklist were adhered to (reference 

sections, page numbers).  

Answer: We reported now reference sections and page numbers to all relevant items on the SPIRIT 

checklist. Additionally, we began the Methods section with: “This study protocol was developed on the 

basis of Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) (see the 

supplementary “SPIRIT checklist” for further details).” (P9L2-4)  

 

2. Reviewer wrote: In the sample size justification, the authors cite the prevalence of GDM from the 

HAPO study (17.8%) and assume that 0.5-2.0% of recruited women in their study will be diagnosed 

with pre-existing diabetes by the "early" 75g OGTT. The 17.8% prevalence of GDM is an average 

from the international HAPO centres (with large variation 9.3% to 25.5%). I would expect the 

population in Switzerland, Austria and Germany to have lower prevalence of GDM. The 0.5-2.0% 

expected to have unrecognized pre-existing diabetes on early OGTT (ie. fasting glucose 7mmol/L and 
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or 2hr 11.1mmol/L) also seems quite high. The prevalence of GDM varies in direct proportion to the 

prevalence of T2DM in a given population. To ensure the study is not underpowered, could the 

authors provide context with any literature on their population prevalence of diabetes in reproductive 

age women, and the prevalence of GDM by IADPSG criteria (or projected prevalence estimates if 

IADPSG data not yet available).  

Answer: Concerning the sample size: In a current Swiss study, 2298 women were screened using the 

IADPSG criteria in 24 to 28 weeks of gestation resulting in a prevalence of 10.9% for GDM. The 

sample size justification was adopted accordingly, which resulted into a new sample size of 748 

women (P15L3-12). We discussed meanwhile the sample size with all principal investigators and 

adjusted the number for recruitments necessary at each centre. We are planning additionally to 

perform a sample size review after the first 300 recruited women (P15L13-14).  

Concerning the expected number of pre-existing diabetes mellitus: The cut-off values for pre-existing 

diabetes (fasting glucose > 7mmol/L and/or 2hr > 11.1mmol/L) were adopted from the 

recommendations of the WHO in 2006. The reference was added. In a Swiss cohort study from Basel, 

0.6% of women were diagnosed with pre-existing diabetes mellitus in early pregnancy or in 24 to 28 

weeks of gestation between 2010 and 2013. The article was recently accepted in the Journal of 

Perinatal Medicine and will be published soon. We added the more precise number to the Sample 

size justification section: “We assume – according to unpublished data from the centre in Basel – that 

around 0.6% of recruited women will be diagnosed with pre-existing diabetes mellitus by the “early” 

OGTT 75g.” (P14L24-P15L3)  

 

Reviewer 3 (Dr. Magnus Hillman, PhD):  

1. Reviewer wrote: The title says “screening for OGTT and novel biomarkers”, but should instead say 

OGTT and glyFn since there are no clear aim of investigating biomarkers beside this one. Although a 

few others are mentioned at the end of the manuscript such adiponectin, PSG-1 and vitamin D, these 

are not addressed in neither abstract nor in the discussion. Thus, I interpret them as not being part of 

the aim. In either way, it needs to be clarified.  

Answer: It is true that the manuscript emphasis on the screening with “early OGTT” and glyFn. 

Because of that focus we changed the title accordingly to “Screening of gestational diabetes mellitus 

in early pregnancy by oral glucose tolerance test and glycosylated Fibronectin: study protocol for an 

international, prospective, multi-centre cohort trial.” Nevertheless, are we still planning to investigate 

all other mentioned biomarkers with/without the combination of early OGTT and glyFn.  

 

2. Reviewer wrote: In the introduction the authors claim that “Gestational diabetes is defined as “any 

degree of glucose intolerance that was first recognized during pregnancy” regardless of whether or 

not the condition predated the pregnancy or persisted after pregnancy with a reference to ADA 2015. 

Although the diagnostic criteria for GDM is still debated that sentence is old fashioned and does no 

longer stand alone by either IADPSG, ADA or WHO. This is also acknowledged by the authors since 

they are discussing the problems with identifying onset of GDM in the first trimester. So a rephrasing 

of the sentence is the only thing needed.  

Answer: We apologize for using an out-of-date definition and rephrased the sentence according to 

ADA 2015 into “Gestational diabetes mellitus (GDM) is defined as diabetes diagnosed during 

pregnancy that is not clearly overt diabetes.” (P6L2-4)  

 

3. Reviewer wrote: The estimated statistical power is based upon Rasanens ROC curve (1), but the 

OGTT during early pregnancy has not been addressed. Furthermore, 66 women out of the 531 would 

need to get GDM in order to reach the power in the model. The HAPO study report a really high 

overall prevalence of GDM (17.8%) but also that there is differences in frequency between different 

centers, regions and populations as well as individual glucose measures (2). Is the prevalence really 

that high in Switzerland, Austria and Germany? I have not found any numbers and the authors are 

probably well aware of prevalence rates in their countries. I would however, like to see a more in-

depth analysis of the power calculation considering both glyFn and early OGTT for this.  
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Answer: See also answer to reviewer 2 (comment no. 2) concerning the sample size calculation. We 

understand that the sentence “The sample size calculation is based on a test for the ROC (receiver 

operator characteristic) curve of glyFn by Rasanen et al. 2013” was misleading. The sample size 

calculation was not calculated on an AUC of a specific marker but was proposed for any possible 

diagnostic approach (i.e. OGTT, glyFn or the combination). We changed the text accordingly into: 

“The ROC (receiver operator characteristic) curve of glyFn has a reported area under the curve (AUC) 

of 0.91 (95% confidence interval (CI) 0.87-0.96).15 The OGTT 75g screening test using the IADPSG 

criteria has not been tested in early pregnancy so far. The FPG value in early pregnancy has an AUC 

of 0.61 (95% CI: 0.54-0.68) compared to IADPSG criteria in later pregnancy in a retrospective 

study.16 We assume – according to unpublished data from the centre in Basel – that around 0.6% of 

recruited women will be diagnosed with pre-existing diabetes mellitus by the “early” OGTT 75g. The 

prevalence of GDM is assumed to be around 10.9% according to a current IADPSG screening study 

from various Swiss laboratories.17 The new screening approach should have a proposed true AUC of 

0.9 with a lower boundary of 0.8 (95% CI>0.8) which would lead with a power of 90% and an α-level 

of 5% to an estimated sample size of 650 (65 women with GDM, 585 women without GDM). This 

power calculation is valid for OGTT, glyFn or combined markers. It ensures that the AUC is estimated 

with a good precision regardless of the chosen biomarker or any combination. Offsetting a dropout of 

15%, this leads to a total sample size of 748. The dropout rate is expected to be equally distributed 

between centres. A sample size review will be performed after the first 300 recruitments. The power 

calculation was performed using MedCalc version 15.11 2015.18.” (P14L17-P15L15)  

 

4. Reviewer wrote: The cost-effectiveness of combining OGTT and glyFn should be further 

considered in the manuscript. Both OGTT and blood sampling are invasive methods and the 2h 

OGTT is considered to be rather expensive, although it is cost-effective (3). How much do you 

estimate the glyFn to add in form of screening value and cost-effectiveness? I understand that results 

from this study are needed in order to answer the question but would like to see the reasoning of it in 

the paper.  

Answer: We agree that cost-effectiveness is of greatest importance when a new diagnostic method 

for GDM might be proposed. We think that glyFn alone or in combination with fasting plasma glucose 

plus/minus post-load glucose values has/have some potential benefits in comparison to the IADPSG 

recommendations and expanded the Discussion section to: “The screening approach combining 

glyFn +/- FPG could overcome some problems of the OGTT. Firstly, an OGTT is time consuming. 

GlyFn and FPG alone can be drawn in a fasting state of the women in early morning and the women 

do not have to wait further. Secondly, OGTT is inconvenient to administer and some women suffer 

intolerance to the glucose load resulting in nausea and vomiting. No glucose administration would be 

necessary with a screening method combining glyFn and FPG alone. Thirdly, we propose that glyFn 

might overcome the problem of low reproducibility of the OGTT. Like HbA1c, glyFn might also assess 

long term serum glucose concentration. But this is hypothetical and needs to be proven. Additionally, 

we suppose that a multivariable prediction model incorporating risk factors i.e. maternal age and/or 

BMI, together with glyFn and/or FPG, post-load glucose values might improve risk stratification in 

early pregnancy and could possibly decrease the required OGTTs later in pregnancy.  

In the current study, the diagnostic power of glyFn will be evaluated using serum samples. But glyFn 

can be analysed additionally out of a dried blood stain. The resulting test is affordable (ie. estimated 

costs in India are 2-3 USD/dried blood spot, in Europe 20-30 USD/serum sample), which would help 

especially developing countries that suffer particularly from problems with the implementation of the 

IADPSG recommendations,48 to benefit from a possibly simple and cheap screening tool for GDM. 

The analysis of glyFn in dried blood is not part of this trial and needs to be validated separately in 

future studies.  

Cost effectiveness analyses of IADPSG criteria using decision analysis model showed that the one 

step screening with OGTT 75g might be cost effective when post-delivery care would reduce the 

development of T2DM in the mothers.49,50 Another study reported cost effectiveness if preeclampsia 

would decrease > 0.55% and caesarean delivery rate would fall > 2.7%.51 A new screening in first 
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trimester could be cost-effective if the method would reduce firstly the 1- and -2h blood sampling 

and/or secondly would decrease laboratory workload by avoiding a second screening in 24 to 28 

weeks of gestation. Additionally, the new found screening approach could result in the identification of 

women with overt diabetes or/and GDM in first trimester. Aim of an early GDM diagnosis is the start of 

a timely intervention with diet, exercise or – if necessary – insulin therapy in early second trimester. 

Earlier treatment potentially should result in reduction of neonatal and maternal morbidities i.e. 

physical exercise reduces total maternal weight gain and the rate of GDM.52 But still there is a 

paucity of randomized-controlled interventional trials that diagnosis and treatment of GDM < 24 weeks 

of gestation improve pregnancy outcome. Until the efficacy of early treatment is not studied and 

verified thoroughly, a cost effectiveness analysis will be of restricted value, but a cost analysis could 

be performed assuming different outcome scenarios.” (P22L13-P24L9)  

 

5. Reviewer wrote: On page 21-22 it is claimed that glyFn can be analyzed out of dried blood stain 

and thus help underdeveloped countries to benefit from a cheap screening tool for GDM. However, 

drawing a blood sample is probably not the most expensive part during screening. Bio-sampling 

through dried blood spot could be quite useful but whether glyFn (or other potential biomarkers) can 

be analyzed with diagnostic accuracy in gestational diabetes need to be studied and verified. It is not 

stated as an aim of this study to investigate so the conclusion should be drawn carefully.  

Answer: We agree that mentioning the analysis of the dried blood was not very comprehensible in the 

context. We now integrated it in the reasoning of all potential benefits of glyFn and note that it could 

be of value as a diagnostic tool especially in low-resource countries (see text to comment no. 4) 

(P23L4-12).  

 

6. Reviewer wrote: As I understand it, the glyFn assay is performed using commercially available 

components but not available as a commercially available kit. In order to use this as a future 

diagnostic tool it needs to be standardized between laboratories. Thus, it will take time to verify and 

that should be addressed in the discussion section. In addition, the method has been slightly modified 

by Rasanen and colleagues with the use of a new Fn-antibody instead of the SNA lectin-coupled 

assay (4) that this study report is suggesting. And since the glyFn analyzes will be performed by 

DiabetOmics it is reasonable to assume that the modified version will be used.  

Answer: It is true that the monoclonal glyFn antibody will be used instead of the SNA lectin-coupled 

assay. This was replaced and the cited reference corrected (P12L11-12).  

 

7. Reviewer wrote: A realistic time-line would be helpful to illustrate the study design, how many 

participants are expected to be included at each center, how many are expected to accept and 

decline? is the drop-off rate expected to be equally distributed between centers? When the enrolment 

is closed in Dec 2017. When the analyses are performed etc., all the way up to the implementation of 

a new screening algorithm.  

Answer: Figure 1 was added for an overview of the remaining time frame in Study settings/design 

section (see P9L12-13). We rephrased the recruitment description into: “The aim is to enrol 748 

women at 12 to 15 weeks of gestation with a minimum recruitment of 50 women planned for each 

centre dependent on size and time of recruitment (Aarau: n=50, Basel: n=358, Freiburg: n=60, 

Salzburg: n=100, Vienna: n=100, Zurich: n=80). Fifty percent of eligible women are expected to 

accept participation” (P9L13-18) and in the Sample size justification: “The Dropouts are expected to 

be equally distributed” (see P15L13).  

 

8. Reviewer wrote: On page 19, the authors discuss the role of vitamin D and suggest that ”It 

additionally leads to an immunologic reaction resulting into type 2 diabetes. That is a peculiar 

statement that I cannot find any support for in the provided reference.  

Answer: We truly apologize for confusing this section. We changed text and cited references and kept 

the explanation short: “Vitamin D deficiency is associated with inhibited insulin secretion, insulin 

resistance, and β-cell dysfunction in the pancreas in T2DM.28,29 Vitamin D has immunomodulatory 
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properties which protects against the development of T1DM. Supplementation of 1,25-OH Vitamin D 

seems to alter T cells composition and reduces cytokine-induced apoptosis of pancreatic islet 

cells30,31” (P19L1-9).  

 

9. Reviewer wrote: The conclusion in the discussion says that “the results of our study may have 

major impact on future screening approaches for GDM by development of a simple, cost effective and 

for the pregnant women comfortable screening method for GDM in the first trimester”. I can see how 

the proposed study may have an impact and benefit on future screening approaches for GDM, but it is 

definitely not supported in the paper how this screening is simple, cost-effective or comfortable for the 

pregnant women. That conclusion need to be rephrased.  

Answer: See answer to comment no 4.  

 

Thank you very much for your consideration. It was a pleasure to comment on the substantial 

suggestions of the reviewers. 

VERSION 2 – REVIEW 

REVIEWER Dr Sally Abell 
Monash Centre for Health Research and Implementation  
Monash University  
Australia 

REVIEW RETURNED 09-Aug-2016 

 

GENERAL COMMENTS The authors have adequately addressed all the reviewer's concerns 
including study protocol, sample size and statistical plan.  
 
As a minor comment, can authors please confirm and differentiate 
the diagnosis of outcomes macrosomia and LGA as they have used 
the same definition in text (birthweight >90th percentile). I presume 
LGA is also adjusted for gestation (+/- sex or other demographic 
factors). 

 

REVIEWER Magnus Hillman, PhD 
Lund University, Sweden 

REVIEW RETURNED 08-Aug-2016 

 

GENERAL COMMENTS The authors have addressed all questions raised in the first review. I 
think that the revised manuscript is much improved and is now 
recommended for publication.   
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