
Table 1. Protocol therapy

  

1
2

(a) Recommend to drink 1.5 L/day of water, if the study subjects do not have chronic renal
failure or chronic heart failure.

(b) If the study subjects have chronic renal failure or chronic heart failure, the attending
physician will instruct on suitable volume of fluid intake according to the condition.

3
(a) measure plasma beta-hydroxybutyric acid
(b) Consult the attending physician if the plasma beta-hydroxybutyric acid is >600 µmol/L

4
(a) consider ketoacidosis even if plasma glucose level is normal
(b) measure plasma beta-hydroxybutyric acid every 3-4 hours
(c) intake 30-60 g of carbohydrate and 200-500 ml of water
(d) inject bolus insulin
(e) avoid excess insulin reduction

(f) call ambulance if abdominal pain, nausea, vomiting, lassitude, respiratory distress, etc. are
not improved

5
(a) Consult the attending physician if physical deterioration/illness or sick day

6

(a)
symptoms including abdominal pain, nausea, vomiting, lassitude, respiratory distress, etc.
are not improved even if plasma glucose, self-measured plasma beta-hydroxybutyric acid
is within the normal range.

(b) self-measured plasma beta-hydroxybutyric acid is 1,000 µ mol/L or higher, and/or
ketoacidosis-related symptoms are not improved

(c) the study subjects brings card to indicate that they are patients with type 1 diabetes
mellitus and are administrating SGLT2 inhibitor when receiving emergency consultation

Recommendation to drink water
Insulin self-titration according to the algorithm

Symptoms that could be indicative of ketoacidosis

Symptoms that could be indicative of sick day

Symptoms that require at emergency consultation

Criteria for dapagliflozin withdrawal



Table 2. Inclusion and Exclusion Criteria 

Inclusion Criteria 

 

Rationale for the inclusion criteria: 

1-3: for the appropriate evaluation of the efficacy outcomes in the RISING-STAR study. 

4: for the safety of the study subjects in a real-world situation. 

5: for the free-will participation of the study subjects.   

1 Outpatient in the research institutions included in this study, who are diagnosed with
type 1 diabetes mellitus before 6 months or more of giving their consent

2 Patients who have conducted intensive insulin therapy for 1 year or longer

3 Patients who are well-educated in carbohydrate counting, and who can conduct
insulin self-titration

4 Patients with good understanding of the disease and capability to recognize DKA
(symptoms and use of ketone meter)

5 Male and female aged >20 years and < 80 years when giving their consent
6 Patients who provide their consent in a written form

Patients who meet all of the following criteria may be eligible to be included in this study:



Exclusion Criteria 

  

1 Patients who use SGLT2 inhibitor at the time of consent
2 Patients whose eGFR is less than 45 ml/min/1.73m2
3 Patients whose activities of daily living (ADL) are PS2 or higher
4 Patients with dementia or cognitive impairment
5 Patients whose BMI is less than 18.5 kg/m2
6 Patients with a history of ketoacidosis within 3 months before giving their consent

7 Patients with a history of cardiovascular disease (myocardial infarction, heart failure,
and angina) within 3 months before giving their consent

8 Patients whose HbA1c is 10.5% or higher
9 Patients who had hypoglycemia >14 times within 4 weeks of giving their consent

10

Patients with anemia (male: Hb is 13 g/dL or less, female: Hb is 12 g/dL or less),
hypoalbuminemia (serum albumin is 3.5 g/dL or less), or nephrotic syndrome (urinary
protein is 3.5 g/day or more, and serum albumin is <3.0 g/dL) caused by primary
diseases other than diabetic nephropathy

11 Patients who are breastfeeding, pregnant, possibly pregnant, or planning to be
pregnant

12

Patients with neoplasms. A patient who has just undergone chemotherapy and has
some early signs of being in remission are be enrolled. However, those who have
completed treatment and/or show no relapse can be considered to be participants of
this study

13 Patients who have contraindications to using the drug used in the study
14 Patients who have diet therapy with carbohydrate of less than 40% of total calories
15 Patients with poor adherence as judged by the investigators

16 Patients with other conditions that the responsible investigator/sub-investigator
consider inappropriate to allow participation in the study

Patients who fall into any of the following criteria are excluded from participating in the
study:



Table 3. Observation items 

1. Eligibility information 

Observation point At consenting, enrollment 

Observation item gender, age/date of birth, inclusion criteria, exclusion criteria, date of 

giving consent, total daily insulin dose (TDD), basal insulin dose 

(Basal), bolus insulin dose, HbA1c 

2. Background information 

Observation point week -4 

Observation item height, age, gender, presence/absence of smoking habit, 

presence/absence of drinking habit, wakeup time, bedtime, 

comorbidity (presence/absence or history of 

macrovascular/microvascular disease, dyslipidemia, hypertension, 

hepatic disease), information regarding kinds of medication* 

(medicine for hypertension, dyslipidemia, or diabetes mellitus), type 

and dose of insulin, allergy 

3. physical examination 

Observation point week -4, week 0, week 2 (optional), week 4 

Observation item body temperature, blood pressure (sitting position, office blood 

pressure), pulse rate, body weight, BMI*, body composition (skeletal 

muscle mass, body fat mass) 

* obtained by calculation 

4. medication information (except study agent and insulin) 

Observation point week -4, week 0, week 2 (optional), week 4 

Observation item presence/absence and content of change in type or dose of 

medication 

5. medication information (study agent, insulin) 



Observation point throughout observation period 

Observation item presence/absence of medication of study agent 

type and dose of insulin 

*the study subjects record onto the study subjects’ diary by 

themselves 

6. blood tests (fasting) 

Observation point week -4, week 0, week 2 (optional), week 4 

Observation item red blood cell count, white blood cell count, hemoglobin, hematocrit, 

blood platelet count, hepatic enzymes (AST, ALT, LDH, ALP, gamma-

GTP), UA, T-Chol, HDL, LDL, TG, BUN, Cre, eGFR, HbA1c (or 

glycoalbumin), plasma glucose, serum albumin 

Observation point week 0, week 4 

Observation item BNP、CPR、CPR index 

7. urine tests (spot) 

Observation point week -4, week 0, week 2 (optional), week 4 

Observation item specific gravity, pH, protein, glucose, ketone body, occult blood, 

urobilinogen, bilirubin, u-mAlb, U-Cre, U-mAlb/Cre ratio 

8. special blood tests (fasting, using residual sample of “6. blood tests”) 

Observation point week 0, week 4 

Observation item total ketone body, beta-hydroxybutyric acid, acetoacetic acid, plasma 

microRNA 

9. Ultrasound Cardiography (UCG) 

Observation point week -4, week 4 



Observation item Ultrasound Cardiography (early diastolic filling velocity, atrial filling 

velocity, E/A, e', E/e', DT, IVRT, TR, LVEF, LVEDV, LVESV, LAVI, 

LVDd, LVDs) 

10. QOL score (questionnaire to whom the study subjects directly answer) 

Observation point week -4, week 0, week 4 

Observation item DTSQs (The Diabetes Treatment Satisfaction Questionnaire, status 

version) score. DTSQs are questionnaire to measure treatment 

satisfaction specific to diabetes mellitus, widely used over the world, 

consists of 8 questions. 

11. Other items the study subjects measure by themselves 1 

Observation point throughout week -4 to week 0, week 0 to week 4 

The study subjects use the Freestyle Libre for FGM after receiving 

full explanation of how to use it. Since the sensor of the Freestyle 

Libre can be used for 2 weeks (14 days), investigators give 2 

sensors to each study subject in advance of each period. The study 

subject change and install sensor every 2 weeks. 

The data which the study subjects measure by themselves are 

recorded onto the study subjects’ diary. 

Observation item � Fasting plasma beta-hydroxybutyric acid (ketone body) 

The study subjects measure ketone body once daily before the 

breakfast at home using Freestyle Libre (Abbott Japan Co., Ltd.) The 

study subjects also measure the ketone body at their free will at 

physical deconditioning, sick day or onset of symptoms suggesting 

ketoacidosis. 

� Plasma glucose (FGM) 



The study subjects measure the plasma glucose continuously at 

home using Freestyle Libre (Abbott). 

� Plasma Glucose (SMBG) 

The study subjects conduct SMBG 4 times per day (before 

breakfast, before lunch, before dinner, and before bedtime) and at 

the awareness of hypoglycemic symptoms or at FGM values of less 

than 70 mg/dL at home using Freestyle (Abbott). 

� Dose of insulin 

� Awareness of hypoglycemia 

12. Other items the study subjects measure by themselves 2 

Observation point throughout observation period 

Observation item � diet and relevant information 

The study subjects record the diet and relevant information every 

day throughout the observation period using the application 

software. 

1) gender, age, height, target body weight, activities of daily 

life: prespecified value (enter once) 

2) body weight, percent body fat, body water, alcohol 

intake, confectionery intake, staple food intake, main 

dish intake, side dish intake, milk product intake, fruit 

intake, number of steps (every day) 

3) energy, protein, lipid, carbohydrate, dietary fiber, sugar 

(every meal) 

Observation item � Fasting plasma beta-hydroxybutyric acid (ketone body) 



The study subjects measure ketone body once daily before the 

breakfast at home using Freestyle Libre (Abbott Japan Co., Ltd.) The 

study subjects also measure the ketone body at their free will at 

physical deconditioning, sick day or onset of symptoms suggesting 

ketoacidosis. 

� Plasma glucose (FGM) 

The study subjects measure the plasma glucose continuously at 

home using Freestyle Libre (Abbott). 

� Plasma Glucose (SMBG) 

The study subjects conduct SMBG 4 times per day (before 

breakfast, before lunch, before dinner, and before bedtime) and at 

the awareness of hypoglycemic symptoms or at FGM values of less 

than 70 mg/dL at home using Freestyle (Abbott). 

� Dose of insulin 

� Awareness of hypoglycemia 

13. adverse event and disease or the like 

Observation point throughout observation period 

Observation item Classification, outcome, severity, relationship, etc. of adverse event 

and disease or the like. 

Adverse event and disease or the like are observed throughout the 

study. Adverse event and disease or the like include the side effects 

of the medication and clinically significant abnormal fluctuations in 

test results. Investigators collect the information of 

presence/absence of hypoglycemia, hypoglycemia, other adverse 

events and disease or the like by interview at every observation 

point. The occurrence of the adverse events and disease or the like 



is recorded onto the carte and CRF. The study subjects are further 

followed up if necessary. 

*The classification of adverse events and disease or the like is 

based on MedDRA/J. 

Refer “10. Safety evaluation analysis” 

  



Table 4. Observation schedule 

observation item 

 observation period / observation point 

enrollment 
week 

－4* 

baseline 

week 0* 

week 2 

± 1 week 

week 4 

± 1 week 

at 

disconti- 

nuation 

obtaining consent ○      

①Eligibility 

information 
○      

②Background 

information 
○ ○     

③physical 

examination 
 ○ ○ △ ○ △ 

④medication 

information (except 

study agent and 

insulin) 

 ○ ○ △ ○ △ 

⑤medication 

information (study 

agent, insulin) 

 ←  ○  → 

⑥blood tests  ○ ○ △ ○ △ 

⑦urine tests  ○ ○ △ ○ △ 

⑧special blood tests  ▲ ▲  ▲ ▲ 

⑨UCG  ○   ○ △ 

⑩QOL score  ○ ○  ○  



⑪Other items the 

study subjects 

measure by 

themselves 1 

 
28 days 

〇 

28 days 

〇 
 

⑫Other items the 

study subjects 

measure by 

themselves 2 

 ←  ○  → 

⑬adverse event and 

disease or the like 
 ←  ○  → 

○required 

△optional 

▲conduct if a residual sample exists.  

* conduct before the start of study agent administration 


