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1.1 Study Characteristics
1.1.1 Type of studies included
· Inclusion criteria
Randomised controlled trials (RCTs) with parallel or cross-over design and treatment duration of at least 12 weeks for meta-analysis of HbA1c and body weight and at least 4 weeks (for all the other outcomes of interest), assessing the effect of any glucagon-like peptide 1 (GLP-1) analogue (GLP-1RA) currently in use (i.e. liraglutide, exenatide, Lixisenatide, dulaglutide, and semaglutide) as add-on to insulin therapy in patients with type 1 diabetes mellitus (T1D).  Comparator addition of placebo or of no other drug to insulin therapy. 
· Exclusion criteria

Non randomised clinical trials, and every other type of study.

Type of participants
· Inclusion criteria
Patients with T1D (no age limits), and irrespective of disease duration. 
· Exclusion criteria
Patients with type 2 diabetes (T2D), or studies where a mixture of T1D and T2D patients and that it was not possible to extract the data of T1D patients only. 

1.1.3. Type of interventions
· Inclusion Criteria
Eligible interventions included any GLP-1RA currently in use, without the addition of any other antidiabetic agent, given as add-on to insulin therapy in adults with type 1 diabetes.
· Exclusion Criteria
We excluded studies that assessed other antidiabetic agents as add-on to insulin, with or without the use of GLP-1 agonists.
1.1.4 Outcomes of interest
1. Change from baseline in HbA1c (%)
2. Change from baseline in body weight (kg)
3. Change from baseline in total daily insulin dose (IU)
4. Change from baseline in time-in-range (%) 
5. Change in plasma C-peptide levels
6. Change in plasma glucagon levels
7. Incidence of severe hypoglycemia

1.2 Search strategies
We searched Medline and Cochrane Central Register of Controlled Trials.  We also searched for abstracts presented at the two major diabetes congresses (ADA and EASD) during the last 5 years (2019-2023).  
Search date: 02 November 2023. 
Yielded total references: 1796.
The exact keyword searches is presented below.

Medline search strategy
1. Diabetes Mellitus, Type 1
2. IDDM or T1DM or T1D
3. diabetes mellitus insulin dependent
4. juvenile onset diabetes
5. childhood diabetes
6. early onset diabetes
7. 1 or 2 or 3
8. Diabetes Insipidus
9. 4 not 5
10. glucagon-like peptide 1 receptor agonist
11. GLP-1 receptor agonist
12. GLP-1 RA
13. liraglutide
14. NN-2211
15. Victoza
16. lixisenatide
17. Adlyxin
18. AVE-010
19. dulaglutide
20. LY2189265

21. LY-2189265
22. Trulicity
23. exenatide
24. Bydureon
25. Byetta
26. AC-2993
27. semaglutide
28. NN9535
29. Ozempic
30. Rybelsus
31. #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30
32. #9 AND #31
33. animals NOT humans
34. #32 NOT #33


Search: #32 NOT #33 Sort by: Most Recent 
((("diabetes mellitus, type 1"[MeSH Terms] OR "type 1 diabetes mellitus"[All Fields] OR "diabetes mellitus type 1"[All Fields] OR ("diabetes mellitus, type 1"[MeSH Terms] OR "type 1 diabetes mellitus"[All Fields] OR "iddm"[All Fields] OR "T1DM"[All Fields] OR "T1D"[All Fields]) OR ("diabetes mellitus, type 1"[MeSH Terms] OR "type 1 diabetes mellitus"[All Fields] OR ("diabetes"[All Fields] AND "mellitus"[All Fields] AND "insulin"[All Fields] AND "dependent"[All Fields]) OR "diabetes mellitus insulin dependent"[All Fields]) OR ("diabetes mellitus, type 1"[MeSH Terms] OR "type 1 diabetes mellitus"[All Fields] OR ("juvenile"[All Fields] AND "onset"[All Fields] AND "diabetes"[All Fields]) OR "juvenile onset diabetes"[All Fields]) OR (("childhood"[All Fields] OR "childhoods"[All Fields]) AND ("diabete"[All Fields] OR "diabetes mellitus"[MeSH Terms] OR ("diabetes"[All Fields] AND "mellitus"[All Fields]) OR "diabetes mellitus"[All Fields] OR "diabetes"[All Fields] OR "diabetes insipidus"[MeSH Terms] OR ("diabetes"[All Fields] AND "insipidus"[All Fields]) OR "diabetes insipidus"[All Fields] OR "diabetic"[All Fields] OR "diabetics"[All Fields] OR "diabets"[All Fields])) OR ("early"[All Fields] AND ("age of onset"[MeSH Terms] OR ("age"[All Fields] AND "onset"[All Fields]) OR "age of onset"[All Fields] OR "onset"[All Fields] OR "onsets"[All Fields] OR "onsetting"[All Fields]) AND ("diabete"[All Fields] OR "diabetes mellitus"[MeSH Terms] OR ("diabetes"[All Fields] AND "mellitus"[All Fields]) OR "diabetes mellitus"[All Fields] OR "diabetes"[All Fields] OR "diabetes insipidus"[MeSH Terms] OR ("diabetes"[All Fields] AND "insipidus"[All Fields]) OR "diabetes insipidus"[All Fields] OR "diabetic"[All Fields] OR "diabetics"[All Fields] OR "diabets"[All Fields]))) NOT ("diabetes insipidus"[MeSH Terms] OR ("diabetes"[All Fields] AND "insipidus"[All Fields]) OR "diabetes insipidus"[All Fields])) AND ((("glucagon like peptide 1 receptor"[MeSH Terms] OR ("glucagon like"[All Fields] AND "peptide 1"[All Fields] AND "receptor"[All Fields]) OR "glucagon like peptide 1 receptor"[All Fields] OR "glucagon like peptide 1 receptor"[All Fields]) AND ("agonist"[All Fields] OR "agonist s"[All Fields] OR "agonistic"[All Fields] OR "agonistically"[All Fields] OR "agonistics"[All Fields] OR "agonists"[MeSH Subheading] OR "agonists"[All Fields])) OR (("glucagon like peptide 1 receptor"[MeSH Terms] OR ("glucagon like"[All Fields] AND "peptide 1"[All Fields] AND "receptor"[All Fields]) OR "glucagon like peptide 1 receptor"[All Fields] OR "glp 1 receptor"[All Fields]) AND ("agonist"[All Fields] OR "agonist s"[All Fields] OR "agonistic"[All Fields] OR "agonistically"[All Fields] OR "agonistics"[All Fields] OR "agonists"[MeSH Subheading] OR "agonists"[All Fields])) OR (("glucagon like peptide 1"[MeSH Terms] OR "glucagon like peptide 1"[All Fields] OR "glp 1"[All Fields]) AND "RA"[All Fields]) OR ("liraglutid"[All Fields] OR "liraglutide"[MeSH Terms] OR "liraglutide"[All Fields] OR "liraglutide s"[All Fields]) OR ("liraglutide"[MeSH Terms] OR "liraglutide"[All Fields] OR "nn 2211"[All Fields]) OR ("liraglutid"[All Fields] OR "liraglutide"[MeSH Terms] OR "liraglutide"[All Fields] OR "victoza"[All Fields] OR "liraglutide s"[All Fields]) OR ("lixisenatide"[Supplementary Concept] OR "lixisenatide"[All Fields]) OR ("lixisenatide"[Supplementary Concept] OR "lixisenatide"[All Fields] OR "adlyxin"[All Fields]) OR ("lixisenatide"[Supplementary Concept] OR "lixisenatide"[All Fields]) OR ("dulaglutide"[Supplementary Concept] OR "dulaglutide"[All Fields]) OR ("dulaglutide"[Supplementary Concept] OR "dulaglutide"[All Fields] OR "ly2189265"[All Fields]) OR ("dulaglutide"[Supplementary Concept] OR "dulaglutide"[All Fields] OR "ly 2189265"[All Fields]) OR ("dulaglutide"[Supplementary Concept] OR "dulaglutide"[All Fields] OR "trulicity"[All Fields]) OR ("exenatide"[MeSH Terms] OR "exenatide"[All Fields] OR "exenatide s"[All Fields]) OR ("exenatide"[MeSH Terms] OR "exenatide"[All Fields] OR "bydureon"[All Fields] OR "exenatide s"[All Fields]) OR ("exenatide"[MeSH Terms] OR "exenatide"[All Fields] OR "byetta"[All Fields] OR "exenatide s"[All Fields]) OR ("exenatide"[MeSH Terms] OR "exenatide"[All Fields] OR "ac 2993"[All Fields]) OR ("semaglutide"[Supplementary Concept] OR "semaglutide"[All Fields]) OR "NN9535"[All Fields] OR ("semaglutide"[Supplementary Concept] OR "semaglutide"[All Fields] OR "ozempic"[All Fields]) OR ("semaglutide"[Supplementary Concept] OR "semaglutide"[All Fields] OR "rybelsus"[All Fields]))) NOT (("animals"[MeSH Terms:noexp] OR "animals"[All Fields]) NOT ("human s"[All Fields] OR "humans"[MeSH Terms] OR "humans"[All Fields] OR "human"[All Fields])) 
Translations
Diabetes Mellitus, Type 1: "diabetes mellitus, type 1"[MeSH Terms] OR "type 1 diabetes mellitus"[All Fields] OR "diabetes mellitus type 1"[All Fields]
IDDM: "diabetes mellitus, type 1"[MeSH Terms] OR "type 1 diabetes mellitus"[All Fields] OR "iddm"[All Fields]
diabetes mellitus insulin dependent: "diabetes mellitus, type 1"[MeSH Terms] OR "type 1 diabetes mellitus"[All Fields] OR ("diabetes"[All Fields] AND "mellitus"[All Fields] AND "insulin"[All Fields] AND "dependent"[All Fields]) OR "diabetes mellitus insulin dependent"[All Fields]
juvenile onset diabetes: "diabetes mellitus, type 1"[MeSH Terms] OR "type 1 diabetes mellitus"[All Fields] OR ("juvenile"[All Fields] AND "onset"[All Fields] AND "diabetes"[All Fields]) OR "juvenile onset diabetes"[All Fields]
childhood: "childhood"[All Fields] OR "childhoods"[All Fields]
diabetes: "diabete"[All Fields] OR "diabetes mellitus"[MeSH Terms] OR ("diabetes"[All Fields] AND "mellitus"[All Fields]) OR "diabetes mellitus"[All Fields] OR "diabetes"[All Fields] OR "diabetes insipidus"[MeSH Terms] OR ("diabetes"[All Fields] AND "insipidus"[All Fields]) OR "diabetes insipidus"[All Fields] OR "diabetic"[All Fields] OR "diabetics"[All Fields] OR "diabets"[All Fields]
onset: "age of onset"[MeSH Terms] OR ("age"[All Fields] AND "onset"[All Fields]) OR "age of onset"[All Fields] OR "onset"[All Fields] OR "onsets"[All Fields] OR "onsetting"[All Fields]
diabetes: "diabete"[All Fields] OR "diabetes mellitus"[MeSH Terms] OR ("diabetes"[All Fields] AND "mellitus"[All Fields]) OR "diabetes mellitus"[All Fields] OR "diabetes"[All Fields] OR "diabetes insipidus"[MeSH Terms] OR ("diabetes"[All Fields] AND "insipidus"[All Fields]) OR "diabetes insipidus"[All Fields] OR "diabetic"[All Fields] OR "diabetics"[All Fields] OR "diabets"[All Fields]
diabetes insipidus: "diabetes insipidus"[MeSH Terms] OR ("diabetes"[All Fields] AND "insipidus"[All Fields]) OR "diabetes insipidus"[All Fields]
glucagon-like peptide 1 receptor: "glucagon-like peptide-1 receptor"[MeSH Terms] OR ("glucagon-like"[All Fields] AND "peptide-1"[All Fields] AND "receptor"[All Fields]) OR "glucagon-like peptide-1 receptor"[All Fields] OR "glucagon like peptide 1 receptor"[All Fields]
agonist: "agonist"[All Fields] OR "agonist's"[All Fields] OR "agonistic"[All Fields] OR "agonistically"[All Fields] OR "agonistics"[All Fields] OR "agonists"[Subheading] OR "agonists"[All Fields]
GLP-1 receptor: "glucagon-like peptide-1 receptor"[MeSH Terms] OR ("glucagon-like"[All Fields] AND "peptide-1"[All Fields] AND "receptor"[All Fields]) OR "glucagon-like peptide-1 receptor"[All Fields] OR "glp 1 receptor"[All Fields]
agonist: "agonist"[All Fields] OR "agonist's"[All Fields] OR "agonistic"[All Fields] OR "agonistically"[All Fields] OR "agonistics"[All Fields] OR "agonists"[Subheading] OR "agonists"[All Fields]
GLP-1: "glucagon-like peptide 1"[MeSH Terms] OR "glucagon-like peptide 1"[All Fields] OR "glp 1"[All Fields]
liraglutide: "liraglutid"[All Fields] OR "liraglutide"[MeSH Terms] OR "liraglutide"[All Fields] OR "liraglutide's"[All Fields]
NN-2211: "liraglutide"[MeSH Terms] OR "liraglutide"[All Fields] OR "nn 2211"[All Fields]
Victoza: "liraglutid"[All Fields] OR "liraglutide"[MeSH Terms] OR "liraglutide"[All Fields] OR "victoza"[All Fields] OR "liraglutide's"[All Fields]
lixisenatide: "lixisenatide"[Supplementary Concept] OR "lixisenatide"[All Fields]
Adlyxin: "lixisenatide"[Supplementary Concept] OR "lixisenatide"[All Fields] OR "adlyxin"[All Fields]
AVE-010: "lixisenatide"[Supplementary Concept] OR "lixisenatide"[All Fields] OR "ave 010"[All Fields]
dulaglutide: "dulaglutide"[Supplementary Concept] OR "dulaglutide"[All Fields]
LY2189265: "dulaglutide"[Supplementary Concept] OR "dulaglutide"[All Fields] OR "ly2189265"[All Fields]
LY-2189265: "dulaglutide"[Supplementary Concept] OR "dulaglutide"[All Fields] OR "ly 2189265"[All Fields]
Trulicity: "dulaglutide"[Supplementary Concept] OR "dulaglutide"[All Fields] OR "trulicity"[All Fields]
exenatide: "exenatide"[MeSH Terms] OR "exenatide"[All Fields] OR "exenatide's"[All Fields]
Bydureon: "exenatide"[MeSH Terms] OR "exenatide"[All Fields] OR "bydureon"[All Fields] OR "exenatide's"[All Fields]
Byetta: "exenatide"[MeSH Terms] OR "exenatide"[All Fields] OR "byetta"[All Fields] OR "exenatide's"[All Fields]
AC-2993: "exenatide"[MeSH Terms] OR "exenatide"[All Fields] OR "ac 2993"[All Fields]
semaglutide: "semaglutide"[Supplementary Concept] OR "semaglutide"[All Fields]
Ozempic: "semaglutide"[Supplementary Concept] OR "semaglutide"[All Fields] OR "ozempic"[All Fields]
Rybelsus: "semaglutide"[Supplementary Concept] OR "semaglutide"[All Fields] OR "rybelsus"[All Fields]
Animals: "animals"[MeSH Terms:noexp] OR animals[All Fields]
humans: "human's"[All Fields] OR "humans"[MeSH Terms] OR "humans"[All Fields] OR "human"[All Fields]
Cochrane : 941 records

EASD 2019-2023: 5 records
ADA:  2019-2023: 6 records

We then used the Systematic Review Accelerator (https://sr-accelerator.com) to remove duplicates.

[bookmark: _Toc135529002]1.3. Selection of Studies
Records retrieved from database searches were imported in the online systematic literature review software Systematic Review Accelerator (https://sr-accelerator.com).  After removing duplicates, two independent reviewers (ER and IA) screened titles and abstracts. Any disagreements were resolved by a third independent reviewer. Subsequently, the same pair of reviewers independently screened the full-text of potentially eligible articles, according to the meta-analysis inclusion criteria. Any discrepancies were again resolved by a third independent reviewer (AL).

2. Calculations needed during the data extraction process
2.1 HbA1c (%)
Ahren et al. reported estimated treatment difference (ETD) for all liraglutide doses versus placebo [1]. As this study had 3 treatment arms and a placebo (PBO) arm, we used the formula SQRT ((4+1)/2)= SQRT(2.5) = 1.58, to adjust SE. SE of each comparison to placebo, was thus multiplied by 1.58 [2]. 
Brock et al. reported baseline and EOT median [IQR] values for HbA1c in mmol/mol [3].  We first transformed HbA1c values in %.  Median [IQR] were transformed in mean and SD based on the method by Wan et al [4]. SD of the change was then calculated from baseline SD and final SD as described in the Cochrane Handbook guidelines (section 6.5.2.8) [2].  The correlation coefficient was calculated from the study by Dejgaard 2020 et al. 
Dandona et al. reported placebo adjusted change of HbA1c [5]. This information was directly used in the Revman. 
Dejgaard 2016 et al. reported ETD [6], this data was directly used in Revman. 
Dejgaard 2019 et al. reported HbA1c in mmol/mol as median (95% CI) [7].  We first transformed the data in %.  SD of the change was borrowed by a similar study from the same group (Dejgaard 2016).  
Dejgaard 2020 et al. reported ETD for HbA1c in % [8].  This data was directly used in Revman.
Dube et al. reported baseline and EOT HbA1c values as mean ± SEM [9]. SD of the change was borrowed by a similar study.
Frandsen et al. reported change from baseline for Liraglutide and PBO [10]. This data was directly used in Revman.
Ghanim et al. reported change in HbA1c for both groups at Figure 1A [11].  The data were extracted with Plotdigitizer. 
Hamamoto et al. reported baseline and EOT HbA1c in % [12]. Imputation for change SD was needed from baseline and final SD.
Herold et al. reported the group differences between exenatide and PBO [13]. This data was directly used in Revman.
Johansen et al. reported ETD of HbA1c [14]. This data was directly used in Revman.
Kuhadiya et al. reported change of HbA1c for placebo and each treatment arm [15]. As this study had 3 treatment arms and a PBO arm, we used the formula SQRT ((4+1)/2)= SQRT(2.5) = 1.58, to adjust SE. SE of each comparison to placebo, was thus multiplied by 1.58. 
Kumar et al. reported HbA1c values at baseline and EOT [16]. Imputation was used to calculate SE of the change. 
Mathieu et al. reported ETD of HbA1c [17]. As this study had 3 treatment arms and a PBO arm, we used the formula SQRT ((4+1)/2)= SQRT(2.5) = 1.58, to adjust SE. SE of each comparison to placebo, was thus multiplied by 1.58.
Navodnik et al. reported change of HbA1c for Semaglutide and PBO [18].  This data was directly used in Revman. 
Sarkar et al. reported HbA1c on and off exenatide [19]. Imputation was used to calculate SE of the change. 
Thivolet et al. reported HbA1c in median [95% CI] [20]. Transformation was first used to calculate mean and SD. Imputation was used to calculate SE of the change. 
Von Herrath et al. reported ETD [21]. This data was directly used in Revman. 
Zenz et al. reported differences between baseline and EOT as median (min, max) [22].  Transformation was first used to calculate mean and SD based on Wan et al. [4].

2.2 Time-in-range (%)
Dejgaard et al. (2016) used blinded CGM for 6 consecutive days at baseline and EOT and reported the between-group differences in TIR in hours per day as means and 95% CI [6].  We calculated TIR (%) by multiplying these values by 100 and dividing by 24. 
Dejgaard et al. (2020) used blinded CGM for 6 consecutive days and reported the between-group differences in TIR in % per day as means and 95% CI [8] and thus the data were used directly in RevMan. 
Dube et al. used a more stringent blood glucose control to define TIR (3.8-7.8 mmol/L) [9].  Participants used the CGM for 3 to 7 days.  There was no mention if CGM was blinded in this study. They reported TIR outcomes in % at baseline and EOT.  As SD of the change was not given in this study the average of the SD at baseline and EOT was used.  
Frandsen et al. used blinded CGM for 4 days at baseline and EOT [10].  They reported changes in TIR for each group separately in h/day.  We calculated TIR (%) by multiplying these values by 100 and dividing by 24. 
Ghanim et al. used blinded CGM for 2 weeks and a more stringent glycemic control between 3.89–8.89 mmol/L to define TIR [11].  TIR data were given in % per day and thus the data were used directly in RevMan.  
Jiang et al. used for 3 days [23].  There was no mention if CGM was blinded in this study.  They reported the CGM outcomes at baseline and EOT for the two groups separately as percentage of time below 3.9 mmol/L (PT1) and percentage of time above 10 mmol/L (PT3).  We thus subtracted PT1 and PT3 from 100 to calculate TIR. As SD of the change in TIR was not given in this study, SD was imputed.
Johansen et al. used blinded CGM for 6 consecutive days [14]. They reported % TIR change between the two intervention as ETD.  The data were directly used in Revman.  
Kielgast et al. used blinded CGM for 3 days [24].  Baseline and EOT TIR data were given as hours/day.  We calculated TIR (%) by multiplying these values by 100 and dividing by 24.  As only baseline and EOT mean and SD were given, SD of the change was assumed to be similar as the mean SD of the baseline and EOT. 
Kuhadiya et al. used blinded CGM for 12 weeks – i.e. the entire study duration [15].  They used a more stringent blood glucose control to define TIR (70-160 mg/dl, 3.8-8.8 mmol/L).  Changed over 12 weeks in TIR in % was given in table 2. This data was used in Revman. 
Navodnik et al. used CGM for the entire study duration [18].  There was no mention if CGM were blinded in this study.  TIR was defined as 3.9-10 mmol/L. Change in TIR (%) was given in Table 2. This information was directly used in Revman. 
Pieber et al. reported the CCM methods and results in the Supplement [25].  Blinded CGM was used for 3-6 days at baseline and at the EOT.  Duration of low interstitial glucose (IG) ((≤3.9 mmol/L) (h) and duration of high IG (≥10.0 mmol/L) (h) were given as ETD and 95% CI.  As time-in-range was not directly reported in this study, duration of normal IG was first calculating by subtracting low and high IG from 24 to calculate TIR in h.  TIR in % was then calculated by multiplying by 100 and dividing by 24.  As it was not possible to estimate SD of the change from this data, it was imputed from a similar study [8]. 

2.3 Body weight (Kg)
Ahren et al. reported change in body in Figure 1C [1]. We used Plotdigitizer to extract the data. As this study had 3 treatment arms and a PBO arm, we used the formula SQRT ((4+1)/2)= SQRT(2.5) = 1.58, to adjust SE. SE of each comparison to placebo, was thus multiplied by 1.58. 
Brock et al. reported the weight reduction with Liraglutide compared to placebo [3].  This data was used in Revman.
Dandona et al. reported placebo adjusted change of body weight [5]. This information was directly used in the Revman. 
Dejgaard et al. (2016) reported ETD [6], this data was directly used in Revman. 
Dejgaard et al. (2019) reported on BMI data [7], thus this study was not used in the meta-analysis. 
Dejgaard et al. (2020) reported ETD [8].  This data was directly used in Revman.
Dube et al. reported baseline and EOT BW values as means ± SEM [9].  SD of the change was imputed.
Frandsen et al. reported change from baseline for Liraglutide and PBO [10]. This data was directly used in Revman.
Ghanim et al. reported change in BW for both groups at Figure 1A [11].  The data were extracted with Plotdigitizer. 
Hamamoto et al. did not report body weight [12], thus this study was not used in the meta-analysis. 
Herold et al. reported the group differences between exenatide and PBO [13]. This data was directly used in Revman.
Johansen et al. reported ETD of body weight [14]. This data was directly used in Revman.
Kuhadiya et al. reported change of body weight for placebo and each treatment arm [15]. As this study had 3 treatment arms and a PBO arm, we used the formula SQRT ((4+1)/2)= SQRT(2.5) = 1.58, to adjust SE. SE of each comparison to placebo, was thus multiplied by 1.58. 
Kumar et al. reported body weight values at baseline and EOT[16].  Imputation was used to calculate SE of the change. 
Mathieu et al. reported ETD of BW [17]. As this study had 3 treatment arms and a PBO arm, we used the formula SQRT ((4+1)/2)= SQRT(2.5) = 1.58, to adjust SE. SE of each comparison to placebo, was thus multiplied by 1.58.
Navodnik et al. reported change of BW for Semaglutide and PBO [18]. This data was directly used in Revman. 
Sarkar et al. reported body weight on and off exenatide [19]. Imputation was used to calculate SE of the change. 
Thivolet et al. reported change in BW with PBO and Dulaglutide in median [95% CI] [20]. Transformation was first used to calculate mean and SD based on Wan et al. 
Von Herrath et al. reported ETD [21]. This data was directly used in Revman. 
Zenz et al. reported differences between baseline and EOT as median (min, max) [22].  Transformation was first used to calculate mean and SD based on Wan et al. [4].

2.4 TID (U/day)
Ahren et al. reported TID at EOT as ratio to the baseline values (in Figure 1B) [1].  We used PlotDigitizer to export the data. As it was not possible to obtain an SD of the change for this study (and this was one of the biggest studies included in this meta-analysis), we assumed that SE of the change in TID was equal to SE in TID at the EOT.   As this study had 3 treatment arms and a PBO arm, we used the formula SQRT ((4+1)/2)= SQRT(2.5) = 1.58, to adjust SE. SE of each comparison to placebo, was thus multiplied by 1.58.
Ballav et al. reported change in TID (U/day) in Figure 3B and also in the Supplement [26]. We used the information given in the supplement directly in Revman. 
In the study by Brock et al. TID at baseline and EOT are given [3]. Estimates of test for treatment effect are in % or absolute values (95% confidence interval) (Table 3). We calculated the deltas for each group based on the data in Table 3. SE was borrowed from the study by Dejgaard et al. 2020 (2.9592). 
Dube et al. reported total insulin dose (U/day) at baseline and end-of-treatment in Table 1[9]. As SD of the change was not given, it was taken from a relatively similar study (Dejgaard et al. LiraPump 2020, N= 44).
Frandsen et al. did not report SD of the change [10]; thus SE was borrowed from a similar study. 
Ghanim et al. reported TID in U/Kg [11]. As body weight at baseline and end of treatment was also given, TID (U/day) was calculated for both study arms.  SD of the difference was not given. Thus, SE was borrowed from a similar study.
Hamamoto et al. did not report SD of the change [12]; SE was borrowed from a similar study. 
Herold et al. did not give SD of the change [13]; SE was borrowed from a similar study. 
Jiang et al. did not report SD of the change [23]. SE was borrowed from a similar study.
Kielgast et al. reported TID in U/kg [24]; this study was not included in the meta-analysis for TID (U/day).
Kuhadiya et al. reported TID (U/day) in Table 2 as change for each arm over treatment [15]. Mean and SEM are given. As this study had 4 arms in total, we used the formula SQRT ((4+1)/2)= SQRT(2.5) = 1.58, to adjust SE. The individual SE for each comparison to placebo, were thus multiplied by 1.58. 
Pieber et al. gave the results for TID in Supplemental Table S2 [25]. 
Sarkar et al. reported TID data as U/Kg [19]. As body weight on and off exenatide were given, TID (U/day) on and off exenatide were calculated and these values were then used to calculate MD. SD was borrowed from a similar study.
Thivolet et al. reported TID in U/Kg [20]. As both baseline TID and body weight (BW) and change in TID and BW were given we calculated mean differences. SD of the change was borrowed from a similar study.
In the study by Van Meijel et al. baseline TID (U/d) is given in Table 1 [27]. Basal and boluses ID during exenatide and during placebo are also given in the main text. Based on this information we calculated deltas of TID. SD of the change was borrowed from a similar study. 
Zenz et al. gave the differences between baseline and 3-month treatment in Table 1, as minimum, median and maximum [22]. We used the equations described by Wan et al. [4] to calculate mean and SD of the change.
Mathieu et al. reported TID (U/day) in Figure 1B and in the main text as ETR [17]. We used Plotdigitizer to extract the EOT mean values of TID and calculated mean changes by subtracting these values from the baseline information given in Table 1. As this was the largest study in the meta-analysis, it was assumed that SD at EOT was the same as SD of the change. 
Von Herrath et al. reported baseline mean TDI (U/Kg) 0.30 in the Liraglutide group and 0.32 in the PBO group [21]. BW at Lira was 74.0 Kg and 72.8 Kg for PBO. As in the supplement the MD of BW was given, BW post was calculated. The change in TID in U/Kg was extracted using Plotdigitizer (Figure S2A). SE of the change was borrowed from a similar study.

2.5 Total insulin dose (U/kg)
For the study by Ballav et al. change in TID (U/kg) was calculated by dividing the change in TID by EOT BW [26].  SE of the change was borrowed from a similar study. 
For Brock et al. the information given in Table 3 was used to calculate TID (U/kg) [3]. SE was borrowed from a similar study.
Dejgaard et al. (2016) was giving TID (U/kg) in Table 2 [6]. 
Dejgaard et al. (2019) reported only mean (95% CI) of baseline and EOT for TID (U/day). As only BMI (but not body weight) was given in this abstract, this study was not included in the TID pro Kg meta-analysis.  
Dejgaard et al. (2020) reported TID in (U/day) [8].  TID (U/kg) was calculated by dividing the change and 95% CI by final body weight. 
Dube et al. reported TID (U/day) as mean ± SEM [28].  TID (U/kg) at each time point was calculated by dividing TID by the respective BW; and deltas for Lira and PBO treatment were calculated. SE was borrowed from a similar study. 
Johansen et al. reported TID in (U/Kg) in Table 2 [14].
Kuhadiya et al. reported the change in TID (U/ day) in mean±SEM [15]. The change in TID (U/kg) was calculated by dividing this change by EOT BW for each group. SE was borrowed from a similar study.  
Frandsen et al. gave bolus insulin as U/day and U/Kg, whereas basal insulin dose was given as U/day at baseline and EOT [10]. Using the corresponding body weights, MD of TID (U/kg) was calculated.  SE was borrowed from a similar study. 
Ghanim et al. reported TID pro Kg as mean±SEM at baseline and EOT [11]. These data were used to calculate MD. SE was borrowed from a similar study. 
The study by Hamamoto et al. was excluded as TID was given in U/day and body weight was not reported [12]. 
Herold et al. gave information regarding TID pro Kg in Figure 3 [13].  SE for the MD was borrowed from a similar study. 
Jiang et al. reported TID as mean SD at baseline and EOT [23]. TID (U/kg) was calculated based on these information. SE was borrowed from a similar study. 
Kumar et al. reported TID (U/kg) as mean (SD) (Table 2) [16]. SE was borrowed from a similar study.
Navodnik reported the change in TID (U/day) as mean (SD) (and min max) [18]. We calculated TID pro Kg dividing by EOT BW. SE was borrowed a similar study. 
In the study by Sarkar et al. SE of the change in TID is not given [19].  It was borrowed from a similar study.
Van Meijel et al. reported separately basal and bolus insulin doses after exenatide treatment and after placebo in U/day [27]. TID (U/day) were first calculated and using the BW of each period mean TID (U/kg) were calculated. 
Zenz et al. gave the differences between baseline and 3-month treatment in Table 1, as minimun, median and maximum [22]. We used the equations described by Wan et al. to calculate mean of the change in TID (U/day) and BW.  These values were then used to calculate the change in TID (U/kg). 
Pieber et al. reported in the supplemental table S2 TID as estimated treatment difference (ETD). These values were divided by EOT body weight to obtain estimated treatment difference (ETD), [95% confidence intervals] in TID (U/kg).

3.0 Subgroup analysis based on baseline C-peptide levels 
Ahren et al. performed a subgroup analysis for C-peptide positive and C-peptide negative patients.  The placebo-corrected data for these subjects were used [1].  As SE of the change was not given it was borrowed by the subgroup analysis of Mathieu et al. [17].
Brock et al. did not measure C-peptide levels; this study was excluded from the subgroup analysis [3]. 
Dandona et al. assessed patients who had no detectable C-peptide values in plasma [5].
Dejgaard et al. (2016) included patients with measurable C-peptide levels, but they did not provide a subgroup analysis; this study was excluded from the subgroup analysis [6]. 
Dejgaard et al. (2019) studied exclusively patients with newly diagnosed T1D and stimulated C-peptide ≥ 200 pmol/L [7]. 
Dejgaard et al. (2020) studied both patients with residual and no residual β-cell function. As a subgroup analysis was not provided in this study, it was excluded from the subgroup analysis [8].
In the study by Dube et al. C-peptide values were not measured.  This study was excluded from the subgroup analysis [28].
Frandsen et al. studied exclusively patients with no residual b-cell function (defined as stimulated plasma C-peptide < 60 pmol/L) [10].
Ghanim et al. studied exclusively patients who had no detectable C-peptide values [11]. 
Hamamoto et al. studied patients who had residual insulin secretion, which was defined as C-peptide values > 0.3 ng/ml [12]. 
Herold et al. performed a subgroup analysis for C-peptide positive and C-peptide negative patients.  The placebo-corrected data for these subjects were used [13].  
Johansen et al. included both patients with preserved and not preserved C-peptide values, but a subgroup analysis was not given [14].  This study was excluded from the subgroup analysis.
Mathieu et al. performed a subgroup analysis for C-peptide positive and C-peptide negative patients.  The placebo-corrected data for these subjects were used [17].  
Kuhadiya et al. included patients who had fasting C-peptide <0.1 nmol/L [15]. 

Kumar et al. included patients with new onset of T1D [16].  It was assumed that these were C-peptide positive patients. 
Mathieu et al. reported the outcomes in HbA1c in C-peptide positive and C-peptide negative patients in Supplementary Figure S3 [17].  Data were extracted using Plotidigitizer. 
Navodnik et al. did not measure C-peptide levels; this study was excluded from the subgroup analysis [18].
Sarkar et al. studied patients with long lasting T1D (mean diabetes duration 20.5 ± 11.8 years), C-peptide values were not measured [19].  This study was excluded from the subgroup analysis.
Thivolet et al. studied patients with T1DM with β-cell reserve [20].
Von Herrath et al. studied exclusively patients with recently diagnosed type 1 diabetes and residual β-cell function [21].
Zenz et al. studied exclusively C-peptide positive patients [22]. 



Supplementary Figure 1 – Subgroup analysis on the effect of GLP-1RA compared with placebo on HbA1c (%) in patients with preserved vs not preserved C-peptide levels *.



*a: liraglutide 0.6 mg, b: liraglutide 1.2 mg, c: liraglutide 1.8 mg. Preserved C-peptide levels were used as defined in each individual study. 



Supplementary Figure 2- Funnel plot of the comparison GLP1-RA vs PBO, for HbA1c.
















Supplementary Figure 3- Effect of GLP-1RA compared with placebo on total insulin dose (TID) per day (A), and per kg (B).  *a: Liraglutide 0.6 mg, b: Liraglutide 1.2 mg, c: Liraglutide 1.8 mg.
A)
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Sensitivity analysis 
[bookmark: _GoBack]As several studies did not report measures of dispersion, we performed a sensitivity analysis for the primary outcome, excluding studies in which measures of dispersion were imputed.  The result is comparable to the original analysis (Supplementary Figure 4). 
Supplementary Figure 4



Risk of bias assessment for the primary outcome*. 
[image: ]
*D1: Domain 1. Randomization process; D2: Domain 2. Deviations from intended interventions; D3: Domain 3. Missing outcome data; D4: Domain 4. Measurement of the outcome; D5: Selection of the reported result. 
Green colour indicates low risk of bias, red colour high risk of bias, and yellow indicates some concerns.  


[bookmark: prisma-2020-main-checklist]Risk of bias assessment for studies not included in the primary outcome evaluation*. [image: ]
*D1: Domain 1. Randomization process; D2: Domain 2. Deviations from intended interventions; D3: Domain 3. Missing outcome data; D4: Domain 4. Measurement of the outcome; D5: Selection of the reported result. 
Green colour indicates low risk of bias, red colour high risk of bias, and yellow indicates some concerns.  
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Subtotal (95% CI) 60.1% -0.17[0.22,-0.12]
Heterogeneity: Taw"= 0.00; Chi*= 13.87, df= 12 (P = D.31), = 14%

Testfor oversll effect: 2= B.71 (P < 0.00001)

Total (95% CI) 100.0% 0290037021

Heterogeneity: Taw"= 0.02; ChP*= 73.23, df= 25 (P < 0.00001); F= 66%
Testfor oversll effect: Z= £.93 (P < 0.00001)
Testfor subaroun differences: Chif= 8.92 df=1 (P = 0.003). |7
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Mean Difference

Study or Subgroup Mean Difference __SE_Weight IV, Random, 95% CI IV, Random, 95% C1
‘AHREN 20163 (Lira) 24 16792 41%  -240(569,089] =1
AHREN 2018b (Lira) 4 1578 42%  -4.00(7.00,-0.91] -
AHREN 2018c (Lir3) 58 1578 42%  -580(8.89,-271] -
BALLAY 2020 (Lix) 44 33971 26%  -4.40[11.06,226] 7
BROCK 2018 (Lira) 4 20502 30%  -4.00[9.80,1.80] —
DEJGAARD 2016 (Lira) 12 51021 1.6% -11.20(21.20,-1.20]

DEJGAARD 2018 (Lira) 15 35715  25% -15.00[22.00,-8.00] —
DEJGAARD 2020 (Lira) 77 29502 3.0% -7.70[13.50,-190] -
DUBE 2018 (Lira) BB 20502 3.0% -B.60[12.40,-080] —]
FRANDSEN 2015 (Lira) 4 20502 30%  -4.00[9.80,1.80] —
GHANIM 2020 (Lira) 717 29502 3.0% -7.17[12.97,-137] —
HAMAMOTO 2012 (Lira) 05 37643 24% -050(16.88,-212] —
HEROLD 2020 (Exe) 8 20502 30% -8.00[1380,-220] -
JIANG 2018 (Exe) 47 20502 3.0% -47011050,140] —
JOHANSEN 2020 (Exe) 9 15817 42% -0.00[1240,-5.90] -
KUHADIYA 20163 (Lira) 09 15608 42%  -0.00(398,218] =
KUHADIYA 20180 (Lira) 102 15608 4.2% -1020(13.28,-7.12] -
KUHADIYA 2018t (Lira) 102 13624 4.4% -1020[12.87,-7.59] -
KUMAR 2013 (Exe) 24 02241 06% -24.00[4208,-5.97]

MATHIEU 20183 (Lira) 27 15817 42%  270[0.40,580] T
MATHIEU 20180 (Lira) 03 15817 42%  -0.30[3.40,280]

MATHIEU 2018¢ (Lira) 53 15817 42%  -530(8.40,-220]

NAVODNIK 2023 (Sema) 7.4 20797 38% -7.40[11.48,-332]

PIEBER 20153 (Lira) 47 29502 3.0% -47011050,1.10]

PIEBER 2015 (Lira) 0B 30103 28% -10.60 F16.50,-4.70]

PIEBER 2015¢ (Lira) 05 20502 3.0% -0.50(15.30,-370]

SARKAR 2014 (Exe) 73 32028 28% -7.30(13.58,-102]

THIVOLET 2023 (Dula) 128153 31%  1.00[452,657

VAN MELJEL 2018 (Exe) 3.4 26618 32%  -3.401862,182]

VON HERRATH 2021 (Lira) 42 51 16% -42001420,680]

ZENZ 2022 (Lira) 375 2263 36%  -3750819,0869]

Total (95% CI) 100.0%  5.74[7.30,-4.19]

Heterageneity: Taw"= 12.33; Chi*= 104.50, df= 30 (P < 0.00001); F= 71%

Testfor oversl effect: 2

25 (P < 0.00001)
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Mean Difference

Study or Subgroup Mean Difference __SE_Weight_IV, Random, 95% CI IV, Random, 95% C1
AHREN 2016a (Lira) 001 00347 38% -0.01 (008,008 —t—
AHREN 20185 (Lira) 001 00347 3E%  -0.01(008,008) —T
AHREN 2016¢ (Lira) 002 00347 3E%  -0.02(009,005) —1
BALLAY 2020 (L) 005 00347 3E%  -0.05(012,002) —
BROCK 2018 (Lira) 002 00347 3E%  -0.02(009,005) — 1
DEJGAARD 2016 (Lira) 0 002 14%  0.00F020,020]

DEJGAARD 2020 (Lira) 009 00347 3E% 008 F0.16,-0.02) e
DUBE 2018 (Lira) 003 00347 3E%  -0.03(0.10,004 —
FRANDSEN 2015 (Lir2) 001 00347 3E%  -0.01(008,008) —T
GHANIM 2020 (Lir2) 005 00347 3E%  -0.05(012,002) —
HEROLD 2020 (Exe) 003 00347 3E%  -0.03(0.10,004) —
JIANG 2018 (Ex) 007 00347 3E% 007 F0.14,-0.00) —
JOHANSEN 2020 (Exe) 005 00204 41% -0.05£0.08,-001) —
KIELGAST 2011 (Lira) 015 00447 34% 0151024008 < ————
KUHADIYA 2016 (Lir2) 002 00347 3E%  -0.02(0.09,005) — 1
KUHADIYA 20160 (Lir2) 011 00347 3E% 001 (018,004 —_—
KUHADIY 2016¢ (Lira) 011 00347 3E% 011018004 Em—
KUMAR 2013 (Exe) 0399 00347 36% -0.40}0.47,-0.33]

MATHIEU 20163 (Lira) 002 00347 3E%  0.02(0.05,009 —_1
MATHIEU 2016b (Lira) 001 00347 3E%  -0.01 (008,008 —T
MATHIEU 2015¢ (Lra) 003 00347 3E%  -0.03(0.10,004) —
NAVODNIK 2023 (8ema) 01 00347 36% -010[0.17,-0.03] e
PIEBER 2015 (Lir2) 006 00408 33%  -0.06(0.14,002) —
PIEBER 20150 (Lir2) 015 00408 33% -015F023-007]

PIEBER 2015¢ (Lira) 013 00408 33% -013[0.21,-008) e
SARKAR 2014 (Ex2) 007 00312 1E%  -0.07(025,0.1) —
THIVOLET 2023 (Dula) 006 00312 1E%  0.06(012,024 —
VAN MELEL 2018 (Ex2) 002 00347 3E%  -0.02(0.09,005) —1
VON HERRATH 2021 (Lira) 009 00357 35% -0.08F0.16,-0.02) e
ZENZ 2022 (Lira) 002 00347 3E%  -0.0200.09,005) e
Total (95% CI) 100.0% 006 [-0.09, -0.03] >

Heterogeneity Tau®= 0.00; Chi
Testfor oversll effect: 2= 4.30 (P < 0.0001)

=139.16, df= 29 (P < 0.00001);

=79%

01

Favours GLP-1 RA. Fal

02




image5.png
Mean Difference

Mean Difference

Study or Subgroup Mean Difference __SE_Weight IV, Random, 95% CI IV, Random, 95% C1
‘AHREN 20163 (Lira) 026 012 66% -0.24 [0.45,-0.00] —
AHREN 2018b (Lira) 023 042 BE%  -023F0.47,0.01] —
AHREN 2018c (Lir3) 03§ 012 BE%  -0.35[0.59,-0.11] —
DANDONA 2018 (Lira) 087 047 41% 057 [0.90,-0.24] —_
DEJGAARD 2016 (Lira) 02 04531 48% 020 F0.50,0.10) —T
DEJGAARD 2020 (Lira) 07 01531 48% -0.70[1.00,-0.40) —_—
FRANDSEN 2015 (Lira) 01 00867 116% -0.10(0.23,0.03 -
GHANIM 2020 (Lira) 028 02163 28% -028[0.70,0.14] T
HEROLD 2020 (Exe) 0237 01362 §6%  -0.24[0.50,0.09) -
JOHANSEN 2020 (Exe) 01 0102 B0%  -010F0.30,0.10) -1
KUHADIYA 20163 (Lira) 004 036 11%  0.04F067,0.78 —
KUHADIYA 20180 (Lira) 048 033 13%  -048F1.13,047) T
KUHADIYA 2018t (Lira) 012 033 13%  -012(077,053 —
MATHIEU 20163 (Lira) 008 008 81% -009[0.27,0.09 -T
MATHIEU 20180 (Lira) 015 008 81% -015(0.33,0.03 —
MATHIEU 2018¢ (Lira) 02 008 81% -0.20(0.35,-0.02 -
NAVODNIK 2023 (Gema) 041 01381 85% -0.41 [0.68,-0.14] —

VON HERRATH 2021 (Lira) 04 02851 21%  -0.40(0.90,0.10)

Total (95% CI) 100.0% 024[.0.32,0.16] .

Heterogeneity Tau®= 0.01; Chi
Testfor oversll effect: 2= £.12 (P < 0.00001)

= 2631, 0= 17 (P= 0.07); F= 35%
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