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Abstract (250 words [max 250]) 

Aims 

To investigate the long-term efficacy and safety of dapagliflozin as an adjunct to 

adjustable insulin in adults with type 1 diabetes (T1D) and inadequate glycemic control. 

Materials and Methods 

DEPICT-2 (Dapagliflozin Evaluation in Patients with Inadequately Controlled T1D; 

NCT02460978) was a placebo-controlled, double-blind, multicenter, Phase III study of 

adults with T1D (HbA1c 7.5–10.5%) randomized (1:1:1) to receive dapagliflozin  

5 mg, 10 mg, or placebo.  The efficacy and safety of dapagliflozin over 52 weeks were 

exploratory endpoints in this extension to DEPICT-2.  

Results 

Of 813 participants randomized, 88.2% completed the study. From baseline to  

52 weeks, dapagliflozin 5 and 10 mg were associated with reduction in HbA1c 

(difference [95% CI] vs. placebo: –0.20% [–0.34, –0.06] and –0.25% [–0.38, –0.11], 

respectively) and adjusted mean percentage change in body weight (difference [95% 

CI] vs. placebo: –4.42% [–5.19, –3.64], and –4.86% [–5.63, –4.08], respectively). 

Serious adverse events were reported in the dapagliflozin 5 mg, 10 mg, and placebo 

groups (32 [11.8%], 19 [7.0%], and 16 [5.9%], respectively). The proportion of 

hypoglycemic events was similar across groups; severe hypoglycemia was uncommon. 
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More participants with events adjudicated as definite diabetic ketoacidosis (DKA) were 

in the dapagliflozin 5 and 10 mg groups vs. placebo (11 [4.1%], 10 [3.7%] and 1 [0.4%], 

respectively); the majority of events were mild or moderate in severity and all resolved 

with treatment. 

Conclusions 

Dapagliflozin led to long-term reductions in HbA1c and body weight in adults with T1D, 

but increased DKA risk compared with placebo. 

Funding: AstraZeneca  

Current word count (max 250): 250 

Key words: dapagliflozin, DEPICT-2, SGLT2 inhibitor, type 1 diabetes  
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Introduction 

In type 1 diabetes (T1D), poor glycemic control is associated with an increased risk of 

microvascular and macrovascular complications.1 Insulin-independent adjunct therapies 

could help in achieving glycemic control in people with T1D. Dapagliflozin, a sodium–

glucose cotransporter 2 (SGLT2) inhibitor, was recently approved in Europe at a dose of 

5 mg for use as an oral adjunct to adjustable insulin in adults with T1D and a BMI of ≥27 

kg/m2, and in Japan (5 mg or up-titrated to 10 mg if needed) regardless of BMI, when 

insulin alone does not provide adequate glycemic control.2-4 Sotagliflozin, a combined 

SGLT1/2 inhibitor, also received approval in Europe for those with T1D and a BMI of 

≥27 kg/m2.5  

The European and Japanese approvals of dapagliflozin in T1D were based on results 

obtained in the Dapagliflozin Evaluation in Patients with Inadequately Controlled Type 1 

Diabetes (DEPICT-1 and -2) Phase III program; FDA approval was not granted based 

on these same data. The DEPICT-1 and -2 trials had similar designs, but participants 

were from different geographical regions. In DEPICT-1, participants were randomized at 

138 participating sites across 17 countries.6 The majority of people in DEPICT-1 were of 

European descent, whereas in DEPICT-2 ~20% were from the Asia-Pacific region 

(predominantly Japan).6-8 Daily dapagliflozin 5 and 10 mg administration was associated 

with reductions in HbA1c from baseline to 24 and 52 weeks compared with placebo in 

DEPICT-1, and from baseline to 24 weeks in DEPICT-2.8 Secondary efficacy outcomes 
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including body weight reduction were also improved in the DEPICT studies. 

Dapagliflozin was well-tolerated, with no increase in the risk of hypoglycemia compared 

with placebo, but with a higher incidence of events adjudicated as definite diabetic 

ketoacidosis (DKA).6-8 All DKA events resolved with treatment.8  

Here, we present results of the 52-week DEPICT-2 study, consisting of the 24-week 

short-term period plus a 28-week extension, which aimed to assess the long-term 

efficacy and safety of dapagliflozin in people with T1D. Safety data are aggregated for 

the 56-week study period, including the 4-week follow-up period. 

 

 

 

 

This article is protected by copyright. All rights reserved.



 
 

Materials and Methods 
Study design and procedures 

DEPICT-2 (NCT02460978) was a Phase III, randomized, double-blind, three-arm, 

parallel-group, placebo-controlled trial conducted at 148 participating sites across  

13 countries, including Argentina, Belgium, Canada, Chile, Germany, Japan, the 

Netherlands, Poland, the Russian Federation, Sweden, Switzerland, the United 

Kingdom, and the United States.8  

This study was performed in accordance with the Declaration of Helsinki and is 

consistent with Good Clinical Practice guidelines as defined by the International Council 

on Harmonization and applicable regulatory requirements. The study was approved by 

the institutional review boards and independent ethics committees for all participating 

centers. Written informed consent was obtained for all participants. 

In brief, this study comprised an eight-week lead-in period to optimize diabetes 

management based on individual needs and treatment tolerability, followed by a 24-

week, double-blind treatment period; a 28-week, participant- and site-blinded extension 

phase, during which participants continued to receive their randomized treatment; and a 

four-week follow-up period. 

During the eight-week lead-in period, the variability in blood glucose profiles were 

assessed and the frequency of hypoglycemic episodes monitored. On completing the 

lead-in period, participants entered the 24-week, double-blind treatment period and 
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were randomly assigned (1:1:1) to dapagliflozin 5 mg, dapagliflozin 10 mg, or placebo 

using an interactive voice response system. Randomization was stratified by current 

use of continuous glucose monitoring (CGM), method of insulin administration, and 

baseline HbA1c. 

Participants completing the 24-week double-blind period continued their assigned 

medication to Week 52. Throughout the study, insulin dose could be adjusted according 

to self-monitored blood-glucose readings, local guidance, and individual circumstances. 

To minimize risk of DKA, reductions in insulin doses of >20% were not recommended. 

Study participants 

Adults (18–75 years) were eligible for inclusion in DEPICT-2 if they had a diagnosis of 

T1D with HbA1c 7.7–11.0% at screening/enrollment and 7.5–10.5% at randomization; 

had used insulin for ≥12 months prior to screening; had been receiving at least three 

insulin injections per day if following a multiple daily injections regimen or were on an 

insulin pump (continuous subcutaneous insulin infusion) at a dose of ≥0.3 U/kg/day; 

their method of insulin administration had not changed for ≥3 months; and had a BMI of 

≥18.5 kg/m2. People with a history of type 2 diabetes (T2D), or previous use of any 

SGLT2 inhibitor were excluded. Detailed inclusion and exclusion criteria were described 

previously.8  

Outcome measures 

Efficacy 
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The long-term efficacy of dapagliflozin was exploratory in the 52-week DEPICT-2 study. 

Efficacy endpoints at 52 weeks included: adjusted mean change from baseline in HbA1c, 

adjusted mean percentage change from baseline in the total daily insulin dose (TDD), 

adjusted mean percentage change from baseline in body weight, proportion of 

participants achieving an HbA1c reduction ≥0.5% without a severe hypoglycemic event, 

and adjusted mean change from baseline in fasting plasma glucose (FPG). Adjusted 

mean change in seated systolic blood pressure (SBP) was assessed only among 

participants with hypertension at baseline (defined as SBP ≥140 mmHg and/or diastolic 

BP ≥90 mmHg at baseline). Investigators and patients were not masked to adjusted 

mean change from baseline in HbA1c during the 28-week extension. 

Safety 

Safety assessments included adverse events (AEs), serious AEs (SAEs), physical 

examination findings, vital signs, laboratory tests, and electrocardiograms. AEs of 

special interest (AESI) included hypoglycemia, events adjudicated as definite DKA, 

genital infections, urinary tract infections, volume depletion, fractures, worsening renal 

function, hypersensitivity, and cardiovascular AEs.   

Hypoglycemia was assessed as the proportion of participants with an event and the 

frequency and severity of the events. Hypoglycemic events were defined according to 

the American Diabetes Association (ADA) classification criteria.9 Severe hypoglycemia 

was defined as an event that resulted in unconsciousness due to hypoglycemia or 
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requiring assistance of another person to actively administer carbohydrate, glucagon, or 

take other corrective actions to promote neurological recovery.8. 

Participants were advised how to identify potential signs and symptoms of DKA and 

were provided with blood ketone monitors and instructions for use. Participants 

recorded home ketone values (β-hydroxybutyrate) and relevant risk factors in a diary, 

and were advised to contact the study site if their self-measured blood ketone reading 

was ≥0.6 mmol/L. Potential events of DKA were identified by the investigator based on 

symptoms, diagnoses, or home ketone values, as described previously.8 Queries were 

also raised by the sponsor based on pre-defined, Medical Dictionary for Regulatory 

Activities (MedDRA) preferred terms for AEs potentially indicating DKA. An 

independent, blinded, DKA Adjudication Committee classified all potential events of 

DKA as definite, possible, or unlikely DKA. Definite DKA was defined using the ADA 

consensus criteria and included laboratory-confirmed acidosis (pH <7.3 and/or 

bicarbonate <18 mEq/L), signs and symptoms of DKA were part of a well-documented 

diagnosis but were not explicitly required.8,10,11 To avoid missing any potential 

euglycemic DKA events, glucose was not part of the diagnostic criteria. There were no 

adjudication criteria for possible and unlikely DKA events as these were not explicitly 

defined. 
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Statistical analysis 

Determination of sample size, randomization schedule, and stratification factors have 

been described previously.8 Efficacy analyses were performed on all participants in the 

full analysis set (randomized patients who received ≥1 dose of study medication) who 

had baseline and any post-baseline assessment. Analyses on the full analysis set are 

based on the randomized treatment. Analytical methods for efficacy outcomes in the 24-

week treatment period have been reported previously.8 For all efficacy outcomes, 

adjusted mean (SE) change or adjusted mean percentage change (SE) from baseline 

were assessed for all post-baseline visits, except the post-treatment follow-up visit at 

Week 56 wherein only mean change from baseline was calculated. TDD was 

determined using the midpoint of the highest and lowest patient-recorded insulin dose 

ranges for each week except for Weeks 2–10, 12–22, and 24–56 during which every 

insulin dose was recorded. If both basal and bolus daily dose data were available, these 

were converted into weekly ranges and then combined for analysis. For Weeks 1–2, 

10–12, and 22–24, average insulin dose was determined. 

Logistic regression models were used where the endpoint was a proportion of those 

achieving a specified target at Week 52, with adjustment for randomization stratification 

factors and baseline values. A longitudinal repeated-measures approach using direct 

likelihood was performed for analyses of variables in terms of change or percent change 

(using log transformation for the endpoint) from baseline for the dapagliflozin treatment 
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groups versus placebo, as described previously.6 The mixed models included terms for 

the baseline value, treatment, study week, randomization stratification factor, interaction 

between study week and treatment, and interaction between study week and baseline 

value. 

For missing data at Week 52, the last observation carried forward method was used. 

Odds ratios (ORs) based on logistic regression for each endpoint and the 95% 

confidence intervals (CI) were determined for dapagliflozin versus placebo. The 52-

week efficacy analyses were considered exploratory as multiplicity adjustments were 

not performed. Therefore, p-values were not calculated for treatment group 

comparisons. 

Safety outcomes were assessed using the safety analysis set, which included all 

participants who had received ≥1 dose of study medication. Analyses on the safety 

analysis set are based on actual treatment received. Safety was assessed from 

treatment initiation to the end of the 28-week long-term extension plus the 30-day post-

treatment follow-up period. Data were summarized descriptively and no statistical tests 

were performed to compare rates between treatment groups. 
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Results 

Participants 

Of the 813 participants randomized in the study, 717 (88.2%) completed the 24-week 

study and entered the 28-week extension (Supplementary Figure 1). In the full 

analysis set, 231 (85.2%), 226 (83.7%), and 216 (79.4%) participants receiving 

dapagliflozin 5 mg, 10 mg, and placebo completed the 52-week treatment period, 

respectively. Baseline characteristics and demographics for all randomized participants 

have been reported previously (Supplementary Table 1).8 

Efficacy outcomes 

Treatment with dapagliflozin 5 or 10 mg was associated with a reduction in HbA1c over 

52 weeks, with a similar decrease observed in both groups (Figure 1A). Adjusted mean 

change in HbA1c (SE) from baseline to Week 52 was –0.11% (0.05) for dapagliflozin 5 

mg, –0.16% (0.05) for dapagliflozin 10 mg, and 0.09% (0.05) for placebo. The difference 

(95% CI) versus placebo was –0.20% (–0.34, –0.06) and –0.25% (–0.38, –0.11) for 

dapagliflozin 5 and 10 mg, respectively.  

In patients treated with dapagliflozin 5 and 10 mg, an initial decrease in TDD was 

observed during the 24-week treatment period, with values remaining lower compared 

with placebo over the 28-week extension (Figure 1B).  

This article is protected by copyright. All rights reserved.



 
 

Reductions in body weight observed in both dapagliflozin treatment groups at 24 weeks 

were sustained over the 52-week treatment period (Figure 1C). At Week 52, mean (SD) 

body weight was 76.0 kg (16.5), 76.6 kg (18.5), and 78.6 kg (18.1) in the dapagliflozin 5 

mg, 10 mg, and placebo groups, respectively. Adjusted mean percent change in body 

weight (SE) from baseline to Week 52 was –3.67% (0.28), –4.11% (0.28), and 0.78% 

(0.30) for dapagliflozin 5 mg, 10 mg, and placebo, respectively (difference [95% CI] vs. 

placebo, dapagliflozin 5 mg: –4.42% [–5.19, –3.64]; and dapagliflozin 10 mg: –4.86% [–

5.63, –4.08]; Figure 1C).  

The proportion of participants achieving an HbA1c reduction of ≥0.5% after 52 weeks 

was higher in participants receiving dapagliflozin 5 or 10 mg compared with those 

receiving placebo (35.3, 35.2, and 22.3, respectively; Figure 1D). The OR (95% CI) 

versus placebo for achieving an HbA1c reduction of ≥0.5% was 1.92 (1.29, 2.84) and 

1.95 (1.32, 2.89) for dapagliflozin 5 and 10 mg, respectively. The proportion of 

participants achieving an HbA1c reduction of ≥0.5% without a severe hypoglycemia 

event after 52 weeks was higher in the dapagliflozin 5 and 10 mg groups compared with 

placebo (32.7%, 32.2%, and 20.8%, respectively; Figure 1E). The OR (95% CI) versus 

placebo for achieving an HbA1c reduction of ≥0.5% without experiencing severe 

hypoglycemia was the same for both dapagliflozin 5 and 10 mg doses (1.85 [1.24, 

2.77]).   
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At Week 52, reductions in FPG were observed in the dapagliflozin 5 and 10 mg groups 

compared with placebo, with a difference versus placebo (95% CI) of –1.14 mmol/L (–

1.85, –0.43) and –1.04 mmol/L (–1.76, –0.32) for dapagliflozin 5 and 10 mg, 

respectively (Supplementary Table 2).  

Among participants having hypertension at baseline, there was a numerical reduction in 

SBP in the dapagliflozin treatment groups compared with the placebo group at Week 

52, although the 95% CIs included zero for the higher dose of dapagliflozin with a 

difference versus placebo (95% CI) of –6.76 mmHg (–12.93, –0.58) and –3.34 mmHg (–

10.06, 3.38) for dapagliflozin 5 and 10 mg, respectively (Supplementary Table 3). 

Safety outcomes 

The proportion of participants with at least one AE over the 52-week treatment period 

plus 30-day follow-up was similar in the dapagliflozin 5 mg, 10 mg, and placebo groups 

(82.3%, 75.9%, and 75.4%, respectively; Table 1). AEs leading to study discontinuation 

occurred in 8.9%, 6.3%, and 6.6% of participants in the dapagliflozin  

5 mg, 10 mg, and placebo groups, respectively (Table 1). The most frequently reported 

AEs (≥5% in any treatment group) by preferred term are shown in Supplementary 

Table 4, and included nasopharyngitis (21.0%, 23.3%, and 25.4%), upper respiratory 

tract infection (9.6%, 6.3%, and 5.5%), pollakisuria (8.1%, 5.2%, and 2.6%), and 

headache (6.3%, 6.7%, and 4.8%) in the dapagliflozin 5 mg, 10 mg, and placebo 

groups, respectively.  
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The proportion of participants with at least one SAE was higher in the dapagliflozin 

treatment groups versus placebo (Table 1). The summary of observed SAEs is 

presented in Supplementary Table 5. AESIs are shown in Table 1. Genital infections 

were the most common AESI, with vulvovaginal mycotic infections observed in 10 

(3.7%), 12 (4.4%), and 5 (1.8%), and fungal genital infections in  

6 (2.2%), 7 (2.6%), and 0 participants in the dapagliflozin 5 mg, 10 mg, and placebo 

groups, respectively. The second most common AESI was hypersensitivity, which was 

observed in 10.0%, 6.7%, and 7.7% of participants in the dapagliflozin 5 mg,  

10 mg and placebo groups, respectively, most of which were skin-related AEs such as 

rash and dermatitis.  

A summary of hypoglycemic events observed in the dapagliflozin and placebo groups is 

provided in Table 2. Severe hypoglycemia was uncommon, with a similar number of 

participants in the dapagliflozin 5 mg, 10 mg, and placebo groups experiencing an event 

(Table 2); SAEs of hypoglycemia were rare in all treatment groups (Table 1). Very few 

participants in any treatment group experienced SAEs of hypoglycemia leading to study 

discontinuation (Table 1). 

The proportion of participants with an event adjudicated as definite DKA was higher in 

both the dapagliflozin 5 and 10 mg groups than in the placebo group (4.1%, 3.7%, and 

0.4%, respectively; Table 3). There was a higher incidence of events adjudicated as 

definite DKA in continuous subcutaneous insulin infusion vs. multiple daily injection 
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users in any treatment group (16 [5.8%] versus 6 [1.1%], respectively). There was no 

difference in the proportion of participants with an event adjudicated as definite DKA in 

any treatment group when stratified by baseline HbA1c <9.0% and ≥9.0% (17 [2.7%] and 

5 [2.8%], respectively). The majority of events adjudicated as definite DKA were either 

mild or moderate in severity. The most common identified primary causes of events 

adjudicated as definite DKA in the dapagliflozin treatment groups were insulin pump 

failure or missed insulin dose. All DKA events resolved with treatment.  

There were no notable differences in laboratory parameters from baseline to Week 52 

among the three treatment groups, with the exception of an expected increase in urinary 

glucose in the dapagliflozin treatment groups (data not shown). There were no notable 

differences in vital signs and electrocardiogram data among the three treatment groups 

(data not shown). 

 

 

Discussion 

In this long-term extension of the DEPICT-2 study, dapagliflozin as an adjunct to insulin 

was associated with a reduction in HbA1c over 52 weeks of randomized treatment. The 

overall efficacy and safety profile of dapagliflozin observed in this study was similar to 

that seen in the DEPICT-1 52-week study.6 As the study population in the present study 
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included a high number of Japanese people in addition to those of European descent, 

these results support the long-term benefit of dapagliflozin in people with T1D of 

different ethnicities and countries of origin.  

Reduction in HbA1c was less pronounced at Week 52 compared with Week 24.8 The 

sustainability of the glycemic response of SGLT2 inhibitors over time needs further 

exploration in real world studies, but the unmasking of the change from baseline in 

HbA1c after the first 24 weeks in this study may have impacted the results observed at 

Week 52.  

Weight management in people with T1D is important as intensive insulin therapy 

commonly results in weight gain.12 SGLT2 inhibitors are often associated with weight 

loss in people with T1D due to a reduction in fat mass related to caloric loss from 

increased urinary glucose excretion (UGE).13,14 Consistent with these findings, and in 

addition to the benefit of HbA1c reduction, treatment with dapagliflozin resulted in weight 

loss of ~4% after 24 weeks that was maintained up to 52 weeks.  

Fear of hypoglycemia can be a barrier to treatment intensification in T1D.15,16 

Intensification of insulin therapy and introduction of adjunct therapies are often 

associated with an increased risk of hypoglycemia.17,18 In the present study, consistent 

with findings in the DEPICT-1 52-week study,6 the proportion of participants 

experiencing severe hypoglycemia was low in all treatment groups and did not increase 

in those receiving dapagliflozin versus placebo, despite the improvement in HbA1c seen 
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with dapagliflozin treatment. This may be partly due to the reduction in TDD afforded by 

the insulin-independent mode of action of dapagliflozin, where the increase in UGE is 

dependent on blood glucose concentration.19 Dapagliflozin can reduce the magnitude of 

plasma glucose fluctuations, with a low intrinsic potential for hypoglycemia. This was 

supported by CGM data obtained in the DEPICT trials, where no notable differences 

were observed at Week 24 with regards to the percentage of glucose values within the 

ranges indicating hypoglycemia (≤3.9 mmol/L [≤70 mg/dL] or ≤3.0 mmol/L  

[≤54 mg/dL]) over 24 hours in people who received dapagliflozin compared with 

placebo.20 The consensus recommendation from the Advanced Technologies & 

Treatments for Diabetes expert panel states that CGM data should be considered in 

conjunction with HbA1c for the assessment of glycemic status and therapy adjustment 

for people with T1D.21,22  

The risk of DKA has been shown to increase with the use of SGLT1/2 and SGLT2 

inhibitors in people with T1D.23,24 As a key clinical strategy, healthcare providers and 

people with T1D should be educated regarding the symptoms and risks, and provided 

with appropriate support before the initiation of SGLT2 inhibitors to help recognize and 

manage DKA.13,22  The importance of ketone monitoring and appropriate reductions in 

insulin dose need further attention in current diabetes practice to mitigate DKA risk.25  

Interventions such as the STOP DKA protocol could be useful to prevent DKA if ketone 

levels rise.26 In the present study, there was an increase in events adjudicated as 
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definite DKA in those receiving dapagliflozin at 52 weeks (4.1%, 3.7% and 0.4% for 

dapagliflozin 5 mg, 10 mg, and placebo, respectively) compared with definite DKA 

events at 24 weeks (2.6 and 2.2% for dapagliflozin 5 mg and 10 mg vs. 0% for placebo, 

respectively).6 The risk of DKA appeared to be constant between the first 24 weeks and 

the 28-week extension of DEPICT-2, so the risk did not diminish over time. Consistent 

with the DEPICT-1 study, all DKA events resolved with treatment.6,7 

The DEPICT-1 and -2 studies featured education on how to recognize symptoms of 

DKA, and guidance for patients to contact the investigators if ketones were even mildly 

elevated applied across both clinical teams and study participants. Despite these 

initiatives, the risk of DKA remained higher in those receiving dapagliflozin versus 

placebo. As outlined in the European Summary of Product Characteristics for 

dapagliflozin, patients with T1D should be evaluated for their DKA risk and educated on 

how to recognize signs and symptoms before initiating dapagliflozin; in cases where 

DKA is suspected or diagnosed, dapagliflozin treatment should be stopped 

immediately.2  

The use of SGLT1/2 and SGLT2 inhibitors in clinical practice must be evaluated against 

the background of increased DKA risk, emphasizing the need for careful patient 

selection and education by the prescribing physician to optimize treatment benefits and 

minimize the risk of DKA. Patients most likely to display a positive benefit/risk profile 

with dapagliflozin treatment include those with a BMI ≥27 kg/m2; those with low DKA risk 
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profiles who utilize relevant education relating to DKA risk mitigation strategies; those 

who are receiving established, stable, and optimized insulin therapy, with insulin doses 

of >0.5 units/kg body weight/day; and those who do not use insulin pumps. 25,27 

Our results also add to data already reported for other SGLT1/2 and SGLT2 inhibitors in 

T1D therapy. Changes in HbA1c, TDD, and body weight observed in the present study 

were consistent with those reported for the two higher doses of empagliflozin (10 and 25 

mg) in the EASE Phase 3 program28 and for sotagliflozin in the inTandem1 and 2 

studies.29,30 Although improvements in glycemic control and weight loss without an 

increase in the risk of hypoglycemia have been associated with dapagliflozin24, an 

increased risk of DKA that does not appear to diminish over time has also been 

observed. 31 The benefit/risk profile of dapagliflozin in the treatment of T1D should be 

evaluated further in real-world settings to determine whether the numerical attenuation 

seen in HbA1c over time is present outside the clinical trial setting and to improve 

understanding of how to mitigate the risk of DKA in clinical practice.  

The present study has some limitations. Firstly, insulin was not titrated using a protocol-

mandated algorithm, which may have masked the full glycemic potential of 

dapagliflozin. Secondly, the way in which insulin dose was captured and analyzed 

differed in the short-term and long-term periods, making comparisons between 

treatment groups throughout the 52 weeks difficult. Finally, people with certain 
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comorbidities such as unstable or rapidly progressing renal disease were excluded, 

which may affect applicability to some populations.  

Conclusion 

Dapagliflozin as an add-on to adjustable insulin in people with T1D demonstrated long-

term reductions in HbA1c and sustained weight loss. Dapagliflozin was well-tolerated in 

this geographically diverse population, with no increased risk of hypoglycemia. These 

findings are consistent with those from previous long-term studies of SGLT2 inhibitors in 

people with T1D and in those with T2D. Although dapagliflozin was associated with 

increased DKA, this risk was manageable and all events resolved with treatment. It is 

important that the risk of DKA is considered when treating adults with T1D with 

dapagliflozin, and that risk mitigation strategies are implemented, including active 

patient selection and education. 
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Figures  
Figure 1. (A) Change in HbA1c (%) over 52 weeks; (B) Change in TDD (%) over 52 
weeks; (C) Change in total body weight (%) over 52 weeks; (D) Proportion of 
participants achieving an HbA1c reduction of ≥0.5%; (E) Proportion of participants 
achieving an HbA1c reduction of ≥0.5% without severe hypoglycemia (%) over 52 
weeks.  
 

Week 0–52 data show adjusted mean change from baseline (SE); Week 56 data are 
only mean change from baseline. Data are for all participants in the full analysis set. 
The study’s primary and secondary endpoints were assessed in the 24-week treatment 
period (indicated by a black line at Week 24), and exploratory endpoints were assessed 
at Week 52 in the long-term 28-week extension.  

HbA1c (%): mean (SD) at baseline was 8.44 (0.69), 8.42 (0.69), and 8.41 (0.64) for 
dapagliflozin 5 mg, 10 mg and placebo, respectively. Body weight (%): mean (SD) at 
baseline was 78.7 kg (17.4), 80.1 kg (18.3), and 78.9 kg (18.9) for dapagliflozin 5 mg, 
10 mg and placebo, respectively. TDD, U (SD) at baseline was 58.19 (27.93), 58.68 
(28.26) and 56.57 (25.23) for dapagliflozin 5 mg, 10 mg, and placebo, respectively.  

SE, standard error; SD, standard deviation; TDD, total daily insulin dose.  

This article is protected by copyright. All rights reserved.



 
 

Figure 1.  

A.  

 
  

This article is protected by copyright. All rights reserved.



 
 

B. 

 
  

This article is protected by copyright. All rights reserved.



 
 

C.  

  

This article is protected by copyright. All rights reserved.



 
 

D.  

 
  

This article is protected by copyright. All rights reserved.



 
 

E.  

 

This article is protected by copyright. All rights reserved.



 
 

Table 1. Safety summary. 
 Dapagliflozin 5 mg + 

insulin 
(N=271) 

Dapagliflozin 10 mg + 
insulin 
(N=270) 

Placebo + 
insulin 
(N=272) 

AEs     

≥1 AE 223 (82.3) 205 (75.9) 205 (75.4) 

≥1 AE related to the study drug 88 (32.5) 83 (30.7) 49 (18.0) 

AE leading to discontinuation of 
study drug  

24 (8.9) 17 (6.3) 18 (6.6) 

AESI*  

Genital infection  30 (11.1) 28 (10.4) 10 (3.7) 

Hypersensitivity 27 (10.0) 18 (6.7) 21 (7.7) 

Urinary tract infection  25 (9.2) 14 (5.2) 18 (6.6) 

Hypotension/Dehydration/ 

Hypovolemia 

10 (3.7) 3 (1.1) 5 (1.8) 

Fractures 8 (3.0) 5 (1.9) 4 (1.5) 

Renal impairment/failure 3 (1.1) 1 (0.4) 1 (0.4) 

Cardiovascular events 1 (0.4) 3 (1.1) 3 (1.1) 

SAEs   

≥1 SAEs 32 (11.8) 19 (7.0) 16 (5.9) 

≥1 SAEs related to the study 
drug 

15 (5.5) 7 (2.6) 4 (1.5) 

SAEs leading to discontinuation 
of study drug 

17 (6.3) 5 (1.9) 6 (2.2) 

Death 1 (0.4) † 0 0 

Hypoglycemia    

≥1 SAE of hypoglycemia 5 (1.8) 1 (0.4) 2 (0.7) 

SAE of hypoglycemia leading to 
discontinuation of study drug 

2 (0.7) 1 (0.4) 1 (0.4) 
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Ketone-related events    

≥1 ketone related SAEs  15 (5.5) 7 (2.6) 1 (0.4) 

Ketone-related SAE leading to 
discontinuation of study drug 

12 (4.4) 4 (1.5) 0 

All data are n (%). Safety was assessed over 52 weeks of treatment plus 30-days post-

treatment. *The total number of participants with an event, organized by system organ class; 

†One death in the dapagliflozin 5 mg group was due to an SAE that was not related to the study 

treatment. AE, adverse event; AESI, adverse event of special interest; SAE, serious adverse 

event. 
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Table 2. Summary of hypoglycemic events. 
 Dapagliflozin 5 mg + 

insulin (N=271) 
Dapagliflozin 10 mg + 

insulin (N=270) 
Placebo + insulin 

(N=272) 
 [246.0 patient-years] [246.3 patient-years] [239.6 patient-years] 

Total number of 
hypoglycemic events, n 

7998 8321 8054 

Participants with ≥1 event, 
n (%) 

231 (85.2) 234 (86.7) 237 (87.1) 

Exposure-adjusted 
incidence rate, per 100 
patient-years including 
recurrences 

3251.27 3378.74 3361.82 

Severe hypoglycemia    

Number of events, n 97  84  65  

Number of 
participants with  
≥1 event, n (%) 

24 (8.9) 26 (9.6) 23 (8.5) 

Exposure-adjusted 
incidence rate, per 
100 patient-years 
including 
recurrences 

39.43 34.11 27.13 

Documented symptomatic 
hypoglycemia 

   

Number of events, n 6121  6494  6228  

Number of 
participants with  
≥1 event, n (%) 

225 (83.0) 221 (81.9) 229 (84.2) 

Exposure-adjusted 
incidence rate, per 
100 patient-years 
including 
recurrences 

2488.25 2636.89 2599.63 
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Asymptomatic 
hypoglycemia 

   

Number of events, n 1487  1564  1548  

Number of 
participants with  
≥1 event, n (%) 

108 (39.9) 138 (51.1) 114 (41.9) 

Exposure-adjusted 
incidence rate, per 
100 patient-years 
including 
recurrences 

604.48 635.06 646.15 

Probable symptomatic 
hypoglycemia 

   

Number of events, n 119  105  125  

Number of 
participants with  
≥1 event, n (%) 

23 (8.5) 37 (13.7) 25 (9.2) 

Exposure-adjusted 
incidence rate, per 
100 patient-years 
including 
recurrences 

48.37 42.64 52.18 

Relative hypoglycemia    

Number of events, n 119  64  82  

Number of 
participants with  
≥1 event, n (%) 

24 (8.9) 21 (7.8) 32 (11.8) 

Exposure-adjusted 
incidence rate, per 
100 patient-years 
including 
recurrences 

48.37 25.99 34.23 

Other hypoglycemia    
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Number of events, n 55  10  6  

Number of 
participants with  
≥1 event, n (%) 

8 (3.0) 7 (2.6) 5 (1.8) 

Exposure-adjusted 
incidence rate, per 
100 patient-years 
including 
recurrences 

22.36 4.06 2.50 

Safety was assessed over 52 weeks of treatment plus 30-days post-treatment. All reported 

hypoglycemic events with onset within four days of last day of treatment are included. 

Hypoglycemia categorization is based on the ADA classifications. 
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Table 3. Summary of events adjudicated as diabetic ketoacidosis. 
 Dapagliflozin 5 mg + 

insulin (N=271) 
Dapagliflozin 10 mg + 

insulin (N=270) 
Placebo + insulin 

(N=272) 

Participants with 
events sent for 
adjudication, n (%) 

27 (10.0) 23 (8.5) 11 (4.0) 

Participants with 
definite DKA, n (%) 

11 (4.1) 10 (3.7) 1 (0.4) 

Number of events of 
definite DKA, n 

11  10  1  

Incidence rate, per 100 
patient-years 

4.47 4.06 0.42 

Severity of event as 
adjudicated, n (%)† 

   

Mild 4 (36.4) 4 (40.0) 0 

Moderate 5 (45.5) 4 (40.0) 1 (100.0) 

Severe 2 (18.2) 2 (20.0) 0 

Number of events of 
euglycemic DKA, n‡ 

3  2  0 

Primary cause of 
definite DKA events, n 
(%)† 

   

Insulin pump 
failure 

1 (9.1) 3 (30.0) 0 

Missed insulin 
dose 

4 (36.4) 1 (10.0) 0 

Severe illness 1 (9.1) 1 (10.0) 0 

Not identified 4 (36.4) 1 (10.0) 1 (100.0) 

Other 1 (9.1) 4 (40.0) 0 

Mean percent TDD 
reduction compared to 

–17.35 –19.49 –4.19 
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baseline for week 
before definite DKA 
events, % 

Mean percent TDD 
reduction compared 
with baseline at end of 
treatment period in 
participants with 
definite DKA events, % 

–12.26 –23.00 5.13 

Events adjudicated as 
not DKA 

   

Participants 
with possible 
DKA, n (%) 

8 (3.0) 4 (1.5) 2 (0.7) 

Number of 
events of 
possible DKA, n 

9  4  2  

Participants 
with unlikely 
DKA, n (%) 

10 (3.7) 10 (3.7) 9 (3.3) 

Number of 
events of 
unlikely DKA, n 

20  27  21  

Safety was assessed over 52 weeks of treatment plus 30-days post-treatment. †Percentages 

are based on total number of events of definite DKA in each treatment group. ‡Based on 

patient’s own meter reading.  

DKA, diabetic ketoacidosis; SAEs, serious adverse events 
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