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VERSION 1 - REVIEW 

REVIEWER Zhiguang Zhou 
Department of Endocrinology, Second Xiangya Hospital, and 
Diabetes Center, and Institute of Metabolism and Endocrinology, 
Central South University, and Key Laboratory of Diabetes 
Immunology, Ministry of Education, National Clinical Research 
Center for Metabolic Diseases, Changsha, Hunan 410011, China. 

REVIEW RETURNED 15-Feb-2016 

 

GENERAL COMMENTS Raab et al report the design and initial results of the Fr1da study, 
which is  
a population-based study to examine the feasibility of early 
diagnosis of type 1 diabetes by autoantibodies screening. 26,760 
children are enrolled in the initial study between February 2015 and 
November 2015. Capillary blood samples are collected and 
screening tests are performed by using 3-screen islet autoantibody 
ELISA kit. They found that the early staging of type 1 diabetes is 
feasible at the population level by using capillary blood, no severe 
metabolic decompensation and serious distress were observed. This 
initial Fr1da study may set new standards for the early diagnosis of 
type 1 diabetes and education. Generally, the manuscript is good.  
 
1. Authors should briefly explain why children positive for a single 
autoantibody in the screening test are not followed.  
2. It is better to discuss the study limitations in the discussion part.  
3. The study is intended to screen at least 100,000 children started 
from February 2015, 26,760 children are screened by November 
2015. The study should be accelerated to completed in two years. 

 

REVIEWER Maria J. Redondo 
Baylor College of Medicine/Texas Children's Hospital  
Houston, Texas, USA 

REVIEW RETURNED 02-Mar-2016 

 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-011144 on 18 M

ay 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/site/about/resources/checklist.pdf
http://bmjopen.bmj.com/


GENERAL COMMENTS Thank you for the opportunity to review this paper on the methods 
and preliminary results of the Fr1da study, with about 27% of target 
recruiting at about 7 months of a 24 month recruitment period.  
 
My suggestions are as follows:  
 
- On the study design: Are there plans to follow for T1D development 
children found to be single Aab positive or those who are negative? 
Any plans to re-screen? This information may be useful to calculate 
predictive value of the screening strategy, particularly because of not 
being able to include IAA.  
 
- On the study design: what will be the control group to compare 
DKA rate other than historical, as seems to indicate page 12, line 6?  
 
- Please expand on the rationale for not including IAA (specimen 
volume required difficulties with capillary blood?)  
 
 
Minor comments:  
 
- Introduction, pg 5, line 7: Not only financial but also personal cost  
 
- Intro: line 28 page 4: The concept of 'staging of diabetes' is used 
without previous background. It may be useful to include the recent 
recommendation by ADA, JDRF and Endo Society on T1D Staging 
as explanation for the use of that term.  
 
- Page 6, line 12 Please explain the term "U checkups" (Under 
[certain age]?), which US readers may not be familiar with.  
 
- "recommend that screening is" should be 'be' (line 14, page 5)  
 
- Page , lines 53-54: Sintaxis problem 

 

REVIEWER Michael Haller 
Associate Professor  
Chief, Pediatric Endocrinology  
University of Florida  
Gainesville, FLorida, USA 
 
I have published an economic analysis of the potential cost/savings 
associated with population based screening and found that it was 
not economically viable (Pediatric Diabetes, 2015). That is not a 
competing interest, per se, but plays a large part in my critique of 
this approach and is worthy of noting in the spirit of open peer 
review. 

REVIEW RETURNED 04-Mar-2016 

 

GENERAL COMMENTS Summary: The authors have very nicely described their plan for the 

Fr1Da study and are to be congratulated for their bold attempts to 

identify pre-T1D in a general population setting.  This paper serves 

to document the protocol and report early data on recruitment and 

case finding and succeeds beautifully in achieving that goal.  The 

authors note that primary purposes of the study are to determine if 

this approach is (1) feasible at a population-based level, (2) prevents 

DKA, and (3) reduces psychological distress (my words used to 
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summarize). By screening for multiple antibodies in 2-5 year olds in 

Bavaria and utilizing a two step process that employs a capillary 

blood screen followed by a venous draw to confirm positivity, the 

protocol appears to be capable of identifying a considerable number 

of high risk children. To date 26,760 children have been screened 

with more than 99% of those having adequate samples for 

evaluation using the capillary collection and 0.39% being positive for 

at least two autoantibodies. As such, I would agree with the authors 

that the approach is technically and logistically feasible.  

 

Critiques: 

1. My biggest concern with the manuscript and protocol as 

currently presented relates to the cost of supporting such a 

program. While the authors have shown that their general 

population approach can be beautifully orchestrated, they 

have not discussed any of the limitations associated with the 

cost-benefit analysis of what would ultimately need to be a 

public health initiative in order to ensure sustainability. I 

happily accept that this is in a sense a very large “pilot” 

study as some group had to be the pioneers to demonstrate 

the capacity to do this kind of screening in the general 

population. However, it is of little surprise to me that this 

could be done. As such, I feel that the authors do owe it to 

their readers to discuss the economic implications of their 

approach under a few different assumptions. First, can this 

approach be considered economically viable if we ultimately 

fail to develop a therapy to prevent or delay the onset of 

T1D? While I don’t personally believe we will fail to prevent 

T1D, the possibility of failure (and therefore costs without 

additional tangible benefits) must be considered. 

Conversely, if we can place some value on the prevention or 

delay of T1D, what success rates would be needed to 

economically and ethically support a general population 

screening program? 

 

2. Introduction: Practice is misspelled as “practise” 

 

3. Determination of Islet Autoantibodies: The authors should 

discuss the limitation of not screening for IAA given that IAA 

is the most common autoantibody in young children? What 

is the expected loss of sensitivity by not initially performing 

IAA? They note that IAA was not considered cost effective 

or necessary, but how are they defending the notion that it is 

not necessary to ensure an optimal yield of high risk 

children? Also, the authors may want to clarify the order of 

prioritizing autoantibody testing for samples that are low 

volume. 

 

4. Education and counseling program: What is the cost of this 

intervention? How often do pre-T1D families receive follow 

up education?  

 

5. Stress Assessment: Data from DPT-1, DIPP, PANDA can 

also be cited to support the notion of psychological stress 
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associated with knowledge of T1D risk 

 

6. Can the authors provide comparative data on failing to 

confirm multiple autoantibodies in other cohorts (TrialNet 

Pathway to Prevention?). Here they note 14 kids who were 

screened multiantibody positive but not confirmed 

 

7. In the discussion the authors again note potential reduction 

of healthcare costs but do not provide any actual 

calculations to support this assertion. Addition of some 

theoretical calculations/valuations for cost savings would 

greatly strengthen the paper. 

 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  
Reviewer Name: Zhiguang Zhou  
 
1. Authors should briefly explain why children positive for a single autoantibody in the screening test 
are not followed.  
 
Response: The risk of disease progression in children with single autoantibodies is below 15% by 10 
years of follow-up (Ziegler AG, Rewers M, Simell O, et al. Seroconversion to multiple islet 
autoantibodies and risk of progression to diabetes in children. JAMA 2013;309:2473–9). We 
considered that this risk was not high enough to report as an early type 1 diabetes diagnosis, mainly 
from the viewpoint of the potential anxiety vs benefit ratio. It does need to be re-examined in the 
future, hopefully with better markers to identify high risk single autoantibody positive children. This 
information was added to the manuscript, and discussed as a limitation.  
 
2. It is better to discuss the study limitations in the discussion part.  
 
Response: We have added a paragraph with limitations to the discussion.  
 
3. The study is intended to screen at least 100,000 children started from February 2015, 26,760 
children are screened by November 2015. The study should be accelerated to completed in two 
years.  
 
Response: The study had an expected lead in period over the first 6 months. The rate of submitted 
samples increased over that period and now is closer to that required to complete the study in the 
second year.  
 
 
Reviewer: 2  
Reviewer Name: Maria J. Redondo  
 
My suggestions are as follows:  
 
- On the study design: Are there plans to follow for T1D development children found to be single Aab 
positive or those who are negative? Any plans to re-screen? This information may be useful to 
calculate predictive value of the screening strategy, particularly because of not being able to include 
IAA.  
 
Response: This information was added to the method section, see also reviewer 1.  
We aim to identify children with multiple islet autoantibodies. All children with IAA and multiple 
antibodies will be identified by our approach. There is no loss of sensitivity by not testing IAA. This 
has been clarified. See also first paragraph in Statistical Analysis.  
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Children with single autoantibodies are not followed in this study. Approximate ascertainment of 
diabetes diagnosis in those who are not screened and/or followed is provided by registration in a 
Bavarian Diabetes onset study (Dimelli), so that we may be able to estimate the sensitivity of the 
strategy in identifying early type 1 diabetes.  
Rescreening was considered not feasible because of costs; it is now discussed as a possible 
limitation.  
 
- On the study design: what will be the control group to compare DKA rate other than historical, as 
seems to indicate page 12, line 6?  
 
Response: Our Bavarian diabetes register DiMelli can serve as control group. This has been clarified 
in the statistical analysis section (Thümer L et al.German new onset diabetes in the young incident 
cohort study: DiMelli study design and first-year results. Rev Diabet Stud. 2010 Fall;7(3):202-8)  
 
- Please expand on the rationale for not including IAA (specimen volume required difficulties with 
capillary blood?)  
 
Response: See above; IAA in the currently used sensitive assays is not feasible for high throughput 
and too costly and labor intensive. Multiple beta cell autoantibody positive children who are IAA 
positive will be identified with the screening design of the study.  
 
 
Minor comments:  
 
- Introduction, pg 5, line 7: Not only financial but also personal cost  
 
Response: This is now added.  
 
- Intro: line 28 page 4: The concept of 'staging of diabetes' is used without previous background. It 
may be useful to include the recent recommendation by ADA, JDRF and Endo Society on T1D 
Staging as explanation for the use of that term.  
 
Response: This is now added.  
 
- Page 6, line 12 Please explain the term "U checkups" (Under [certain age]?), which US readers may 
not be familiar with.  
 
Response: We have added the link.  
 
- "recommend that screening is" should be 'be' (line 14, page 5)  
 
Response: This is now corrected.  
 
- Page , lines 53-54: Sintaxis problem  
 
Response: This is now corrected.  
 
Reviewer: 3  
Reviewer Name: Michael Haller  
 
1. My biggest concern with the manuscript and protocol as currently presented relates to the cost of 
supporting such a program. While the authors have shown that their general population approach can 
be beautifully orchestrated, they have not discussed any of the limitations associated with the cost-
benefit analysis of what would ultimately need to be a public health initiative in order to ensure 
sustainability. I happily accept that this is in a sense a very large “pilot” study as some group had to 
be the pioneers to demonstrate the capacity to do this kind of screening in the general population. 
However, it is of little surprise to me that this could be done. As such, I feel that the authors do owe it 
to their readers to discuss the economic implications of their approach under a few different 
assumptions. First, can this approach be considered economically viable if we ultimately fail to 
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develop a therapy to prevent or delay the onset of T1D? While I don’t personally believe we will fail to 
prevent T1D, the possibility of failure (and therefore costs without additional tangible benefits) must 
be considered. Conversely, if we can place some value on the prevention or delay of T1D, what 
success rates would be needed to economically and ethically support a general population screening 
program?  
 
Response: It is not the aim of Fr1da to provide a cost benefic calculation and we have not included a 
socioeconomic part into our study design. Others such as the JDRF and Helmsley are currently 
looking at this question and have engaged specialists who aim to address this together with the 
scientific community. While important (and country and setting specific), this question is beyond our 
scope, and will not be answered by Fr1da. Furthermore, it remains difficult to calculate what the 
‘value’ of a child is that does not decease through DKA. The aim of Fr1da is prevention of DKA.  
We have added to the limitations of the study that we do not address the important socioeconomic 
aspect.  
 
2. Introduction: Practice is misspelled as “practise”  
 
Response: This has been corrected  
 
3. Determination of Islet Autoantibodies: The authors should discuss the limitation of not screening for 
IAA given that IAA is the most common autoantibody in young children? What is the expected loss of 
sensitivity by not initially performing IAA? They note that IAA was not considered cost effective or 
necessary, but how are they defending the notion that it is not necessary to ensure an optimal yield of 
high risk children? Also, the authors may want to clarify the order of prioritizing autoantibody testing 
for samples that are low volume.  
 
Response: There is no limitation or loss of sensitivity as our approach does identify all children with 
multiple islet autoantibodies, including those who are IAA positive (see above). There is no 
prioritization in the order or tests applied to samples in our approach.  
 
4. Education and counseling program: What is the cost of this intervention? How often do pre-T1D 
families receive follow up education?  
 
Response: As outlined above, this is a performed as a research study where costs are budgeted 
similarly to other research studies (i.e. TEDDY or TRIALNET). There is one single education session 
for the families. This has now been clarified.  
 
5. Stress Assessment: Data from DPT-1, DIPP, PANDA can also be cited to support the notion of 
psychological stress associated with knowledge of T1D risk  
 
Response: We have added a review by S Johnson, summarizing additional studies (Johnson SB, 
Psychological impact of screening and prediction in type 1 diabetes. Curr Diab Rep 2011, 11 (5):454-
9).  
 
6. Can the authors provide comparative data on failing to confirm multiple autoantibodies in other 
cohorts (TrialNet Pathway to Prevention?). Here they note 14 kids who were screened multiantibody 
positive but not confirmed  
 
Response: In most studies, positivity is defined by ‘persistence’, ie a child is only classified as 
positive, if the signal is detected in a confirmatory sample. There is no information in the literature, 
how often a sample did not confirm in the confirmatory sample. The 14 cases included children who 
were around the threshold for positivity.  
 
7. In the discussion the authors again note potential reduction of healthcare costs but do not provide 
any actual calculations to support this assertion. Addition of some theoretical calculations/valuations 
for cost savings would greatly strengthen the paper.  
 
Response: See above; our wording included ‘potentially’ to indicate that this is beyond this study 
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design.  

VERSION 2 – REVIEW 

REVIEWER Maria J. Redondo 
Baylor College of Medicine.  
United States 

REVIEW RETURNED 06-Apr-2016 

 

GENERAL COMMENTS The authors have satisfactorily answered my questions. 

 

REVIEWER Michael Haller 
University of Florida  
USA 

REVIEW RETURNED 25-Mar-2016 

 

GENERAL COMMENTS The authors have improved the manuscript with the suggested edits. 
They have clarified the strengths associated with their screening 
methodology and have acknowledged the weaknesses of the 
program. The authors still do not fully discuss the economic 
feasibility of developing this program but reasonably note that their 
purpose in creating this protocol is to demonstrate proof of concept. 
In my opinion they have certainly achieved that goal.  
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