
Durable Improvement in HbA1c in Youth-Onset T2D: A Post Hoc Analysis of the DINAMO Trial  
of Empagliflozin and Linagliptin versus Placebo
Lori Laffel,1 Thomas Danne,2 William Tamborlane,3 Georgeanna Klingensmith,4 Dietmar Neubacher,5 Igor Tartakovsky,6 Jan Marquard,7 Philip Zeitler,8 Steven Willi9
1Joslin Diabetes Center, Boston, MA, USA; 2Auf der Bult Kinder- und Jugendkrankenhaus, Hannover, Germany; 3Yale University, New Haven, CT, USA; 4Barbara Davis Center, University of Colorado, Aurora, CO, USA; 5Boehringer Ingelheim, Biberach, Germany; 6Boehringer Ingelheim International GmbH, Ingelheim, Germany; 
7Boehringer Ingelheim, Ridgefield, CT, USA; 8Children’s Hospital Colorado, Aurora, CO, USA; 9Children’s Hospital of Philadelphia, PA, USA

References
1.	 Nolan CJ, Damm P, Prentki M. Lancet 2011;378:169–81.
2.	 Lawrence JM et al. JAMA 2021;326:717–27.
3.	 Al-Saeed AH et al. Diabetes Care 2016;39:823–9.
4.	 Jones KL et al. Diabetes Care 2002;25:89–94.
5.	 Laffel LM et al. Lancet Diabetes Endocrinol 2023;11:169–81.

Poster 164-LB: Presented at the American Diabetes Association (ADA) 83rd Annual Scientific Sessions, San Diego, CA/Hybrid, USA, June 23–26, 2023.
Presenter: Dr Lori Laffel, Joslin Diabetes Center, Harvard Medical School, Boston, MA, USA; email: lori.laffel@joslin.harvard.edu.

Disclosures
LML has received consulting fees from Provention, Dompe, Medtronic, Roche, Janssen, Eli Lilly, Dexcom, Novo Nordisk, and Vertex. TD has received speaker, advisory panel, or research support from AstraZeneca, Bayer, Boehringer Ingelheim, Dexcom, Eli Lilly, Insulet, Lifescan, Medtronic, Novo Nordisk, Roche, and Sanofi; and is a shareholder of DreaMed Diabetes.  
WVT has received consulting fees from AstraZeneca, Boehringer Ingelheim, Novo Nordisk, and Medtronic Diabetes. SW has served on a data safety monitoring board for the National Institute of Diabetes and Digestive and Kidney Diseases/US National Institutes of Health; and served on an advisory panel or board for Roche Diagnostics and Medtronic MiniMed.  
PZ has consulted for Boehringer Ingelheim, Merck, Eli Lilly, Janssen, I-ACT, and Novo Nordisk. DN, IT, and JM are employees of Boehringer Ingelheim. GJK declares no competing interests.

Acknowledgments
The DINAMO trial (NCT03429543) was funded by the Boehringer Ingelheim (BI) and Eli Lilly and Company Alliance. Medical writing assistance, supported financially by BI, was provided by Céline Tevlin, PhD, of Envision Pharma Group. BI was given the opportunity to review the poster for medical and scientific accuracy as well as intellectual property considerations.  
The authors meet criteria for authorship as recommended by the International Committee of Medical Journal Editors (ICMJE). The authors received no direct compensation related to the development of the poster. The authors were fully responsible for all content and editorial decisions, involved at all stages of poster development, and have approved the final version.

BACKGROUND

•	 The worldwide increase in overweight and obesity in children and adolescents1 has  
led to an upsurge in type 2 diabetes (T2D) in young people.2

•	 The clinical course of youth-onset T2D is more aggressive than in adults, with early 
development of insulin resistance and faster deterioration in beta-cell function.  
This leads to suboptimal glycemic control and an increased risk of the premature  
onset of complications.3

•	 There is a dearth of treatment options for youth-onset T2D, especially compared with 
adults with T2D, with metformin as the only globally approved oral agent,4 and all  
other treatment options requiring injection. Thus, there is an unmet need for additional 
oral therapies.

•	 The DINAMO trial compared the efficacy and safety of  
2 oral diabetes agents, the sodium-glucose  
co-transporter-2 (SGLT2) inhibitor empagliflozin versus 
placebo, and the dipeptidyl peptidase-4 inhibitor linagliptin 
versus placebo, in children and adolescents with T2D.5

METHODS

•	 DINAMO was a global, multicenter, randomized, double-blind, placebo-controlled, 
parallel group trial across 13 countries.

•	 Eligible participants were aged 10–17 years with T2D for ≥8 weeks prior to screening, 
glycated hemoglobin (HbA1c) ≥6.5% and ≤10.5%, and a body mass index ≥85th percentile.

•	 Participants were treated with diet and exercise plus either metformin at a stable dose 
or stable basal or multiple daily injection insulin therapy. In those unable to tolerate 
metformin, diet and exercise and/or insulin therapy were continued.

•	 Participants were randomized (1:1:1) to receive linagliptin 5 mg, empagliflozin 10 mg, 
or placebo once daily over 26 weeks (Figure 1). 

•	 Those in the empagliflozin 10 mg group not achieving HbA1c <7.0% at Week 12 were 
re-randomized (1:1) to empagliflozin 10 mg or 25 mg at Week 14.

•	 The placebo group participants were re-randomized (1:1:1) at Week 26 to either 
linagliptin 5 mg or one of the empagliflozin doses (10 mg or 25 mg).

•	 There was a double-blind active treatment safety extension period up to 52 weeks.

•	 The primary endpoint was the change in HbA1c from baseline to Week 26.

•	 Responders were defined post hoc as having no rescue medication and a reduction  
in HbA1c from baseline ≥0.5% or attained HbA1c <7.0% at Week 26 and Week 52.

RESULTS

Participants

•	 Of 158 randomized participants, 157 received treatment (placebo: 53, linagliptin: 52, 
pooled empagliflozin: 52).

•	 Baseline characteristics were generally balanced across the 3 treatment groups 
(placebo, linagliptin, and empagliflozin) (Table 1).

•	 Compared with non-responders, responders had a higher frequency of metformin-only 
background therapy and a lower rate of background metformin and insulin use.

•	 Of the responders, the empagliflozin group had the highest mean baseline HbA1c and 
fasting plasma glucose (FPG) levels.

Glycemic control

•	 Significantly more participants responded to empagliflozin versus placebo, but not to 
linagliptin versus placebo (Figure 2).

•	 The improvement in HbA1c levels in the empagliflozin group was maintained to  
Week 52 in 40% of the participants (Table 2).

OBJECTIVE

•	 The aim of this post hoc analysis of the DINAMO trial was to analyze glycemic control  
in the participants at 26 weeks and determine its durability at 52 weeks.

CONCLUSIONS

•	 More than half of the empagliflozin group demonstrated a substantial glycemic 
response with an HbA1c improvement of ≥0.5% or attained HbA1c <7.0% at Week 26 
while less than one third of participants in the linagliptin and placebo groups did; this 
glycemic response in the empagliflozin group was evident despite that group having 
the highest mean baseline HbA1c and FPG levels.

•	 Empagliflozin provided clinically relevant, durable, and statistically significant reductions 
in HbA1c whereas linagliptin did not.

•	 These results support the use of SGLT2 inhibitors as an oral add-on treatment option for 
the management of T2D in young people.

Figure 2. Proportion of HbA1c responders* at Week 26 in each treatment group

Rate difference versus placebo (SE): 23.6 (9.3)
(95% CI 4.3, 41.4) p=0.0110

Rate difference versus placebo (SE): 2.5 (8.9)
(95% CI -15.2, 20.8) p=0.7817
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*Responders were defined as having no rescue medication and a reduction in HbA1c from baseline ≥0.5%  
or attained HbA1c <7.0% at Week 26.
CI, confidence interval; HbA1c, glycated hemoglobin; SE, standard error.

Table 2. Proportion of HbA1c responders* at Week 52 in each treatment group

Treatment group n/N (%) 95% CI

Linagliptin 11/52 (21.2) 11.1, 34.7

Pooled empagliflozin 21/52 (40.4) 27.0, 54.9

*Responders were defined as having no rescue medication and a reduction in HbA1c from baseline ≥0.5%  
or attained HbA1c <7.0% at Week 52.
CI, confidence interval; HbA1c, glycated hemoglobin.

Figure 1. Study design
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*Re-randomization at Week 14 for patients not achieving HbA1c <7.0% at Week 12. 
HbA1c, glycated hemoglobin.

Table 1. Demographics, baseline efficacy variables and background diabetes  
therapy at baseline by HbA1c responder category* at Week 26

Responders  
n=58

Non-responders 
n=99

Age, years, mean ± SD
Placebo 14.7 ± 1.4 14.6 ± 1.9
Linagliptin 15.0 ± 1.8 14.4 ± 2.0
Pooled empagliflozin 14.6 ± 2.0 14.2 ± 1.9

BMI, kg/m2, mean ± SD
Placebo 37.1 ± 13.1 35.7 ± 8.8
Linagliptin 37.9 ± 8.8 35.9 ± 7.0
Pooled empagliflozin 34.6 ± 6.6 36.6 ± 7.7

Weight, kg, mean ± SD
Placebo 100.3 ± 37.0 97.6 ± 26.6
Linagliptin 111.1 ± 30.3 99.1 ± 24.0
Pooled empagliflozin 99.3 ± 23.3 97.9 ± 25.9

Female, n (% within responder category and treatment group)
Placebo 11 (73.3) 23 (60.5)
Linagliptin 8 (50.0) 22 (61.1)
Pooled empagliflozin 15 (55.6) 18 (72.0)

Background diabetes therapy, n (% within responder category and treatment group)†

Placebo
Metformin only 10 (66.7) 18 (47.4)
Metformin and insulin 4 (26.7) 15 (39.5)

Linagliptin
Metformin only 12 (75.0) 14 (38.9)
Metformin and insulin 3 (18.8) 19 (52.8)

Pooled empagliflozin
Metformin only 17 (63.0) 9 (36.0)
Metformin and insulin 9 (33.3) 13 (52.0)

Time since diagnosis of T2D, n (% within responder category and treatment group)

Placebo
<1 year 7 (46.7) 11 (28.9)
1–3 years 4 (26.7) 20 (52.6)
>3 years 4 (26.7) 7 (18.4)

Linagliptin
<1 year 3 (18.8) 13 (36.1)
1–3 years 8 (50.0) 13 (36.1)
>3 years 5 (31.3) 10 (27.8)

Pooled empagliflozin
<1 year 7 (25.9) 10 (40.0)
1–3 years 13 (48.1) 8 (32.0)
>3 years 7 (25.9) 7 (28.0)

HbA1c, %, mean ± SD
Placebo 7.27 ± 0.90 8.36 ± 1.21
Linagliptin 7.12 ± 0.75 8.46 ± 0.98
Pooled empagliflozin 7.87 ± 1.41 8.14 ± 1.17

FPG, mg/dl, mean ± SD
Placebo 129.5 ± 26.4 169.3 ± 57.5
Linagliptin 123.2 ± 32.0 180.9 ± 55.6
Pooled empagliflozin 145.8 ± 49.8 164.6 ± 65.7

*Responders were defined as having no rescue medication and a reduction in HbA1c from baseline ≥0.5% or attained 
HbA1c <7.0%.
†Results for ‘no background diabetes therapy’ and ‘insulin only’ were omitted from the table due to small subgroup sizes.
BMI, body mass index; FPG, fasting plasma glucose, HbA1c, glycated hemoglobin; SD, standard deviation; T2D, type 2 diabetes.
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