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A B S T R A C T   

Objective: This post-authorization safety study (PASS) was conducted to evaluate the long-term safety and 
effectiveness of insulin degludec in patients with diabetes mellitus (DM) requiring insulin therapy in routine 
clinical practice in India. 
Methods: Data on glycated hemoglobin (HbA1c) and adverse events (AEs) were collected up to 12 months after 
insulin degludec initiation. 
Results: A total of 1057 adult patients with DM were enrolled, including 60.07% males with the mean duration of 
22.2 ± 21.90 years with type 1 DM and 10.1 ± 7.37 years with type 2 DM and the mean HbA1c of 9.6 ± 1.9%. 
Insulin degludec was prescribed to improve HbA1c and fasting plasma glucose (FPG). Insulin degludec daily dose 
was increased from 14.8 ± 8.0 U to 18.0 ± 9.46 U over 12 months resulting in a significant decrease of HbA1c by 
1.8 ± 1.68% compared with baseline. There were 84 events of confirmed hypoglycemia in 51 patients during the 
12-month follow-up period, and 44 AEs were reported in 2.6% of patients, of which 2 AEs were serious and 
unrelated to the drug. 
Conclusion: Insulin degludec is well tolerated in patients with DM. It improves glycemic control with reduced 
HbA1c, FPG, and postprandial glucose, with a low risk of hypoglycemia.   

1. Introduction 

Diabetes mellitus (DM) is a group of metabolic disorders caused by 
impaired glucose tolerance, resulting in complications such as neurop-
athy, nephropathy, retinopathy, and other macrovascular complica-
tions, with an increased risk of cardiovascular events. According to the 
International Diabetes Federation (IDF) Diabetes Atlas 10th edition, in 
2021, out of 537 million adults living with diabetes, 89 million were 

from India. By 2045, these figures are expected to increase to 784 
million globally and up to 115.4 million in India [1]. According to the 
American Diabetes Association, insulin therapy is recommended for 
patients with type 2 diabetes mellitus (T2DM) when symptomatic 
and/or with glycated hemoglobin (HbA1c) ≥10% and/or blood glucose 
levels ≥300 mg/dL [2]. Owing to the progressive nature of the disease, 
many people with T2DM require insulin therapy. Timely insulin therapy 
provides better glycemic control in people with T2DM that is 
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uncontrolled on multiple oral antidiabetic drugs (OADs), but it must be 
balanced with the risk of hypoglycemia [3–5]. 

Insulin degludec is an ultra-long-acting analog of basal insulin 
developed for once-daily dosing; it has a unique mode of protraction that 
provides a longer duration of action, exceeding 42 h. Insulin degludec 
forms soluble depots of multi-hexamers upon subcutaneous adminis-
tration, which release monomers at a consistent rate that are then 
gradually absorbed into the circulation [6,7]. Additionally, 100 U/mL 
insulin degludec had a low within-day variability and a four-fold low 
pharmacodynamic day-to-day variability in glucose-lowering effect 
compared with insulin glargine (IGlar) U100 under steady-state condi-
tions [8]. Lower within-day and day-to-day variations with insulin 
degludec were also observed in another crossover study when compared 
it with IGlar U300 [9]. 

Several phase 3 randomized controlled studies (RCTs) have shown 
the efficacy and tolerability of insulin degludec in patients with diabetes 
[10–16]. It is well known that RCTs are conducted on a limited set of 
patients under controlled conditions. Because of close monitoring of 
patients during the study period, there is lower generalizability of results 
in routine clinical practice [17]. A post-authorization safety study 
(PASS) is therefore mandated by some regulatory authorities to evaluate 
the safety of newly marketed drugs in the real-life setting. This PASS acts 
as real-world evidence (RWE) that complements the findings from RCTs 
to provide a “totality of data.” 

This 1-year, multicenter, prospective, single-arm, non-interven-
tional, PASS was aimed at evaluating the long-term safety and effec-
tiveness of insulin degludec (Tresiba®) in Indian people with DM. 

2. Materials and methods 

The study protocol was approved by the regulatory authorities and 
the ethics committees/institutional review boards of all the partici-
pating centers. The study was conducted in accordance with the 
Declaration of Helsinki and the International Conference on Harmoni-
zation and Good Clinical Practice guidelines [18,19]. All the patients 
provided written informed consent prior to their study participation. 

2.1. Study population 

Patients with DM requiring insulin therapy and qualified for starting 
insulin degludec based on the clinical judgment of their physician and 
those who agreed to provide past data (3 months prior to baseline) for 
HbA1c, fasting plasma glucose (FPG), and hypoglycemic events before 
starting insulin degludec therapy were enrolled in the study. Patients 
with a known or suspected allergy to insulin degludec, with a history of 
previous insulin degludec use, participating in any other clinical study, 
with mental incapability, showing unwillingness or having language 
barrier preventing adequate understanding or cooperation for the study, 
or who were pregnant/breastfeeding/planning a pregnancy during the 
study were excluded. 

2.2. Study design and treatment 

This was a multicenter, prospective, open-label, non-interventional 
study conducted at 51 centers across India between July 2015 and April 
2017. Patients were prescribed insulin degludec (100 U/mL) as part of 
routine clinical care, which was independent of the decision to include 
the patient in the present study. The treating physician determined the 
starting dose of insulin degludec and the need for further dose titrations 
in accordance with the clinical response and tolerability. The daily dose 
of degludec was increased from a starting dose of 14.8 ± 8.0 U to 18.0 ±
9.46 U over 12 months. Among the 1057 patients recruited in this study, 
for 349 insulin-experienced patients, the mean starting dose of degludec 
was 18.44 U, and for the 708 insulin-naïve patients, the mean starting 
dose was 12.99 U. The dose was adjusted per the discretion of the 
treating investigator. Protocol-defined data were collected over four 

visits: at baseline, 3 months, 6 months, and 1 year (end of the study). 
Adverse events (AEs)/serious adverse events (SAEs)/adverse drug re-
actions (ADRs)/serious adverse drug reactions (SADRs) and hypogly-
cemic events were collected for safety evaluation of degludec. 
Confirmed hypoglycemic episodes were defined as episodes that were 
severe (i.e., an episode requiring the assistance of another person to 
actively administer carbohydrate, glucagon, or other resuscitative ac-
tions) and/or biochemically confirmed by a plasma glucose value of 
<56 mg/dL, with or without symptoms consistent with hypoglycemia. 
Records of the most recent glycemic values and blood/plasma glucose 
levels (both fasting and post-meal) were documented at each visit. 

2.3. Study endpoints and assessments 

2.3.1. Statistical analysis 
A sample size of 1000 patients, assuming 20% dropouts who have 

been exposed to insulin degludec during the treatment, would provide a 
probability of 80% of detecting at least 1 event that occurs with an 
incidence of 2 in 1000 patients or approximately 6 events with an 
incidence of 1 in 100 patients. For an unobserved event, with the above 
sample size, the upper limit of 95% confidence interval (CI) of the rate 
would be 0.375 per year. The safety analysis set included all patients 
who had received at least one dose of insulin degludec, and the efficacy 
analysis set included all patients from the safety analysis set who had at 
least one post-baseline measurement related to HbA1c, fasting blood 
glucose (FBG)/FPG, or confirmed hyperglycemic event(s). The AEs/ 
ADRs were coded by system organ class (SOC) and preferred term (PT) 
using version 20.0 of the Medical Dictionary for Regulatory Activities 
(MedDRA). The AEs/ADRs were collected, evaluated, and tabulated by 
causality, seriousness, severity, action taken, AE resolution (outcome), 
SOC, and PT. SAEs were summarized by SOC and PT. Descriptive sta-
tistics for AEs/ADRs/SAEs/SADRs by SOC and PT were presented by the 
number of patients with event and the number of events. The effec-
tiveness parameters (HbA1c, FBG/FPG, and confirmed hypoglycemic 
events) were evaluated by means of descriptive statistics. The effec-
tiveness parameters were also evaluated for subgroup of patients per the 
therapy at baseline (previously on OADs or treated with insulin). Last 
observation carried forward was used to handle the missing data. Paired 
t-test was used to evaluate the changes in HbA1c, FBG/FPG and 
confirmed hypoglycemic events on each visit; the test was carried out as 
two sided on a 5% level of significance. Statistical analyses were per-
formed using Statistical Analysis Software (version 9.4). 

3. Results 

3.1. Demographics and patient disposition 

A total of 1057 patients were enrolled in the study, of which 958 
(90.63%) patients completed all four scheduled visits, and the remaining 
99 (9.37%) patients discontinued prematurely (Fig. 1). The safety and 
efficacy analysis sets included 1057 and 1024 patients, respectively. The 
mean age of patients was 55.0 ± 11.35 years; most (60.07%) of them 
were males. The mean duration of diabetes in patients with type 1 
diabetes mellitus (T1DM) was 22.2 ± 21.90 years, and that in patients 
with T2DM was 10.1 ± 7.37 years. The mean HbA1c at baseline was 
9.6% ± 1.92%. Majority of patients (n = 1052, 99.52%) had T2DM. 
Nephropathy, retinopathy, and autonomic neuropathy were reported in 
8.7%, 7.2%, and 6.2% of patients, respectively. Coronary heart disease 
was reported in 8.5% of patients. The concomitant medications included 
lipid-modifying agents (50.2%), agents acting on the renin–angiotensin 
system (38.1%), antithrombotic agents (12.8%), beta-blocking agents 
(11.2%), and antithyroid agents (10.6%). Telmisartan was the most 
frequently used agent acting on the renin-angiotensin system (13.2% of 
patients), and atorvastatin and rosuvastatin were the most frequently 
used lipid-modifying agents (for 21.9% and 16.9% of patients, 
respectively). 
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At baseline, 73.6% and 57.0% of patients were on metformin and 
sulfonylurea, respectively. Prior to the initiation of insulin degludec, 
15.5%, 14.3%, and 11.2% of patients were on basal, bolus, and premix 
insulin, respectively. At baseline, 50 patients had a history of 122 
confirmed hypoglycemic events. To improve HbA1c and FBG control 
(29.0% and 22.1%, respectively, as derived from the total number of 
reasons [n = 3037] and 83.8% and 63.7%, respectively, as derived from 
the total number of patients [n = 1057]) was the most common reason to 
initiate degludec. In 25.8% of patients, degludec was started to reduce 
the risk of hypoglycemia. Table 1 shows the baseline demographic and 
clinical characteristics of the enrolled patients. 

3.2. Safety and tolerability 

A total of 44 AEs were reported in 28 (2.6%) patients during the 
study period (Table 2). All the AEs were either mild (36 AEs) or mod-
erate (8 AEs) in severity. Most of these AEs (38 of 44; 86.4%) were not 
related to the study treatment. Most AEs (41 of 44; 93.2%) resolved 
during the study period. One AE of peripheral swelling resolved with 
sequelae, while two AEs of musculoskeletal pain and nocturia continued 
until the end of the study. Six ADRs were reported in five patients, of 
which five were mild and one was moderate in severity; none of the 
ADRs were serious. ADRs of hyperglycemia, gastroenteritis, and urinary 

tract infection were reported in one patient each. All the ADRs resolved 
within the study period. Insulin degludec dose was reduced in two pa-
tients and increased in one patient to manage ADRs, whereas no change 
was required in the remaining two patients. Two SAEs of hyponatremia 
and macular edema were reported in one patient each. The SAEs were 
moderate in severity and were neither related to the study drug nor did 
they require any change to the dosage regimen. 

The incidence of confirmed hypoglycemic events was 122 events in 
50 patients at baseline and 84 events in 51 (5%) patients during the 
study. There were no episodes of severe hypoglycemia (Table 3). 

No significant changes were observed in any laboratory parameters 
(cholesterol, triglycerides, serum creatinine, and albumin) during the 
study period. 

3.3. Effectiveness 

Treatment with insulin degludec showed a statistically significant 
reduction in the mean HbA1c from baseline at 1 year (1.8% ± 1.68%, p 
< 0.0001). The average HbA1c was 9.6% at baseline, 8.3% at 3 months, 
8.1% at 6 months, and 7.8% at the end of the study. The mean reduction 
in HbA1c from baseline to 1 year was comparable between insulin-naïve 
and insulin-experienced patients stratified by a prior OAD use (9.5% ±
1.83%–7.5% ± 0.99%, p < 0.0001) and those receiving prior insulin 
therapy (9.8% ± 2.08%–8.2% ± 1.39%, p < 0.0001). The decrease in 
the mean HbA1c was numerically greater in insulin-naïve patients than 
in insulin-experienced stratified by a prior OAD use (1.9% ± 1.59% vs 
1.6% ± 1.87%). 

The mean FBG/FPG reduced from 190.7 ± 69.02 mg/dL at baseline 
to 125.4 ± 31.86 mg/dL at 1 year. The decline in the FPG values 
observed at all-time points was statistically significant (3 months: 45.1 
± 62.97 mg/dL, 6 months: 57.2 ± 69.84 mg/dL, and 1 year: 64.7 ±
72.84 mg/dL; p < 0.0001). The mean reduction in FBG/FPG from 
baseline at 1 year was comparable between insulin-naïve and insulin- 
experienced patients receiving prior OADs (185.3 ± 62.21 mg/dL to 
123.0 ± 27.16 mg/dL; p < 0.0001) and those receiving prior insulin 
therapy (202.9 ± 81.17 mg/dL to 130.2 ± 39.26 mg/dL; p < 0.0001). 
The reduction in FBG/FPG was numerically greater in insulin- 
experienced patients than in insulin-naïve patients (70.4 ± 90.41 mg/ 
dL vs 62.3 ± 63.96 mg/dL). 

At 1 year, the mean postprandial glucose (PPG) (breakfast) reduced 
from 277.4 ± 81.69 mg/dL to 187.1 ± 48.33 mg/dL, PPG (lunch) 
reduced from 273.3 ± 109.40 mg/dL to 174.3 ± 34.63 mg/dL, and PPG 
(dinner) reduced from 242.0 ± 103.4 mg/dL to 168.0 ± 29.18 mg/dL. 
The mean reduction in PPG (breakfast) from baseline to 1 year was 
comparable between insulin-naïve (276.5 ± 75.70 mg/dL to 181.2 ±
39.66 mg/dL; difference (Δ): 94.1 ± 83.65 mg/dL; p < 0.0001) and 
insulin-experienced patients (279.1 ± 93.23 mg/dL to 196.8 ± 58.78 
mg/dL; Δ: 70.2 ± 112.4 mg/dL; p < 0.0001). Similar significant im-
provements were observed for PPG (lunch) in insulin-naïve patients and 
insulin-experienced patients at 1 year (p < 0.0001). The mean change in 
glycemic parameters at each follow-up visit is shown in Fig. 2 and 
Table 3. 

Fig. 1. Disposition of patients.  

Table 1 
Baseline demographic and clinical characteristics (safety analysis set).  

Parameters Number of patients (%) N = 1057 

Age (mean ± SD, years) 55.0 ± 11.35 
Gender (%) 

Male 635 (60.07) 
Female 422 (39.92) 

Weight (mean ± SD, kg) 71.7 ± 13.43 
Waist circumference (mean ± SD, cm) 94.2 ± 11.57 
Hip circumference (mean ± SD, cm) 97.5 ± 11.68 
Type of diabetes (%) 

Type 1 5 (0.47) 
Type 2 1052 (99.52) 

Duration of disease (mean ± SD, years) 
Type 1 22.2 ± 21.90 
Type 2 10.1 ± 7.37 

Previous antidiabetic drugs, n (%) 
No treatment 117 (11.07%) 
1 OAD 155 (14.66%) 
2 OADs 305 (28.86%) 
>2 OADs 288 (27.25%) 
Basal insulin ± OAD 164 (15.52%) 
Bolus/Premix Insulin 28 (2.65%) 

Abbreviations: OAD, oral antidiabetic drug; SD, standard deviation. 

Table 2 
Summary of adverse events reported in ≥2 patients in the safety analysis set.  

Adverse Events Number of Adverse Events (Number of Patients) 

Total number of adverse events 44 (28) 
Asthenia 3 (3) 
Peripheral swelling 3 (3) 
Gastroenteritis 2 (2) 
Dizziness 2 (2) 
Hypoesthesia 2 (2) 
Pain in extremity 2 (2) 
Pyrexia 2 (2)  
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4. Discussion 

This multicenter, prospective, open-label, non-interventional, PASS 
evaluated the long-term safety and effectiveness of insulin degludec in a 
large population from the real-world setting. The 1-year observation 
period was expected to be enough to capture any safety concerns likely 
to be associated with the use of insulin degludec. This study showed that 
switching to or starting insulin degludec in routine clinical practice in 
Indian patients is associated with a low risk of hypoglycemic events and 
a significant improvement in glycemic status. Overall, insulin degludec 
was well tolerated. 

The AEs that occurred in about 4% (44) of patients were mild to 
moderate in nature, and most AEs (86.4%) were not related to the study 
drug. None of the AEs led to the study drug withdrawal. Most commonly 
observed (in ≥2 patients) AEs were asthenia, peripheral swelling, 
gastroenteritis, dizziness, hypoesthesia, and pain in extremity. The two 
SAEs of hyponatremia and macular edema were unrelated to the study 
drug and resolved without dose modification. The safety of insulin 
degludec was evaluated in 1102 patients with T1DM and in 2713 pa-
tients with T2DM in 9 clinical trials lasting 6–12 months [20]. The 
common AEs reported in these studies were nasopharyngitis, upper 
respiratory tract infection, headache, sinusitis, diarrhea, and gastroen-
teritis. In DEVOTE study comparing cardiovascular safety of insulin 
degludec and IGlar U100, there was no significant difference in the 
incidence of AEs in the insulin degludec (39.0%) and IGlar U100 
(40.0%) groups [21]. In two randomized, double-blind, crossover 
studies (SWITCH-1 and SWITCH-2) comparing the rate of hypoglycemia 
associated with 100 U/mL insulin degludec and 100 U/mL IGlar in pa-
tients with T1DM and T2DM, the common AEs reported in both groups 
were nasopharyngitis, respiratory tract infections, and hypoglycemia 
[22,23]. Hypoglycemia and fear of hypoglycemia are known limiting 
factors for effective management of diabetes. Risk of hypoglycemia 
poses a challenge to the willingness of physicians and patients to in-
crease the insulin dose and thus leads to ineffective glycemic control [5]. 
There were 84 events of confirmed hypoglycemia but no episodes of 
severe hypoglycemia in the present study. A decrease in the hypogly-
cemic events was observed with insulin degludec compared with IGlar 
U100 during various clinical studies. In the SWITCH-1 study, 100 U/mL 
insulin degludec resulted in a decreased risk of nocturnal symptomatic 
hypoglycemia in patients with T1DM compared with IGlar (rate ratio 
[RR] 0.64 [95% CI: 0.56–0.73; p < 0.001]) in the 16-week maintenance 
period. In this double-blind, treat-to-target, crossover trial, insulin 
degludec resulted in lower rates of overall symptomatic hypoglycemic 
episodes than did IGlar U100 [22]. Similar results were observed in the 
SWITCH-2 study as well in the overall symptomatic hypoglycemia with 
RR of 0.70 (95% CI: 0.61–0.80]; p < 0.001) [23]. In the DEVOTE study, 
the rate of severe hypoglycemia was high in the IGlar group compared 
with insulin degludec group (6.25 events/100 patient-years vs 3.70 
events/100 patient-years; RR 0.60 [95% CI: 0.48–0.76] p < 0.001) [21]. 
In a 12-month European multicenter, prospective, observational study 
(ReFLeCT), a significant decrease in HbA1c, FPG, and basal insulin 
dosage was observed at end of the study. The risk of hypoglycemia had 
reduced in both patients with T1DM and those with T2DM treated with 
insulin degludec [24]. The overall relative risk in patients with T1DM 
and T2DM was reported to be 0.80 ([95% CI: 0.74–0.88]; p < 0.001) and 
0.46 ([95% CI: 0.38–0.56]; p < 0.001), respectively. The risk of severe, 
non-severe, and nocturnal hypoglycemia had also significantly reduced 
in both patients with T1DM and those with T2DM treated with insulin 
degludec (p < 0.001). In a pooled analysis of seven pivotal studies, 
comparing the RR of hypoglycemic events with insulin degludec to that 
with IGlar U100, the RR for confirmed hypoglycemic events in patients 
with T2DM (five studies) was 0.83 (95% CI: 0.74–0.94) and that in 
patients with T1DM (two studies) was 0.75 (95% CI: 0.60–0.94). Also, 
compared with IGlar U100, a significantly low rate of nocturnal hypo-
glycemia was associated with insulin degludec administration at similar 
levels of glycemic control (RR: 0.68, 95% CI: 0.57–0.82) [11]. In a 

Table 3 
Summary of effectiveness endpoints at 3, 6, and 12 months.  

Parameters Time period 

Baseline 3 months 6 months 12 months 

HbA1c (%) 
Overall efficacy 

population 
9.6 ± 1.92 8.3 ±

1.61 
8.1 ±
1.39 

7.8 ±
1.18 

Change from BL in overall 
efficacy population  

− 0.8 ±
1.23 

− 1.4 ±
1.50 

− 1.8 ±
1.68 

Previous medication OAD 
subgroup 

9.5 ± 1.83 8.2 ±
1.52 

7.9 ±
1.26 

7.5 ±
0.99 

Change from BL in OAD 
subgroup  

− 0.9 ±
1.16 

− 1.4 ±
1.43 

− 1.9 ±
1.59 

Previous medication 
insulin subgroup 

9.8 ± 2.08 8.8 ±
1.73 

8.5 ±
1.60 

8.2 ±
1.39 

Change from BL in insulin 
subgroup  

− 0.5 ±
1.32 

− 1.3 ±
1.66 

− 1.6 ±
1.87 

FPG (mg/dL) 
Overall efficacy 

population 
190.7 ±
69.02 

145.0 ±
49.77 

132.5 ±
37.58 

125.4 ±
31.86 

Change from BL in overall 
efficacy population  

− 45.1 ±
62.97 

− 57.2 ±
69.84 

− 64.7 ±
72.84 

Previous medication OAD 
subgroup 

185.3 ±
62.21 

143.0 ±
45.64 

131.7 ±
36.17 

123.0 ±
27.16 

Change from BL in OAD 
subgroup  

− 43.3 ±
51.85 

− 52.2 ±
59.83 

− 62.3 ±
63.96 

Previous medication 
insulin subgroup 

202.9 ±
81.17 

149.8 ±
58.36 

134.4 ±
40.63 

130.2 ±
39.26 

Change from BL in insulin 
subgroup  

− 49.6 ±
85.09 

− 69.6 ±
89.27 

− 70.4 ±
90.41 

PPG, post-breakfast (mg/dL) 
Overall efficacy 

population 
277.4 ±
81.69 

212.0 ±
60.14 

199.8 ±
52.33 

187.1 ±
48.33 

Change from BL in overall 
efficacy population  

− 60.3 ±
79.30 

− 72.1 ±
87.10 

− 86.1 ±
94.80 

Previous medication OAD 
subgroup 

276.5 ±
75.70 

212.0 ±
58.91 

198.1 ±
49.63 

181.2 ±
39.66 

Change from BL in OAD 
subgroup  

− 62.7 ±
70.76 

− 77.9 ±
82.76 

− 94.1 ±
83.65 

Previous medication 
insulin subgroup 

279.1 ±
93.23 

211.9 ±
62.73 

202.9 ±
56.84 

196.8 ±
58.78 

Change from BL in insulin 
subgroup  

− 55.0 ±
95.57 

− 60.6 ±
94.43 

− 70.2 ±
112.4 

PPG, post-lunch (mg/dL) 
Overall efficacy 

population 
273.3 ±
109.40 

201.6 ±
58.33 

191.2 ±
49.19 

174.3 ±
34.63 

Change from BL in overall 
efficacy population  

− 55.0 ±
74.46 

− 69.3 ±
86.70 

− 87.8 ±
100.2 

Previous medication OAD 
subgroup 

267.8 ±
95.70 

192.9 ±
51.33 

186.1 ±
41.42 

171.6 ±
33.91 

Change from BL in OAD 
subgroup  

− 58.5 ±
72.90 

− 70.4 ±
84.62 

− 85.7 ±
97.62 

Previous medication 
insulin subgroup 

286.0 ±
135.6 

220.3 ±
67.78 

203.7 ±
63.15 

179.2 ±
35.59 

Change from BL in insulin 
subgroup  

− 45.9 ±
78.32 

− 66.5 ±
93.15 

− 94.8 ±
109.1 

Confirmed hypoglycemic eventsa 

Overall (N = 1024) 50 (122) 13 (24) 18 (23) 27 (37) 
Patients receiving 

previous insulin (N =
681) 

– 7 (9) 6 (9) 11 (17) 

Patients receiving 
previous OAD (N =
343) 

– 6 (15) 12 (14) 16 (20) 

Abbreviations: BL, baseline; FPG, fasting plasma glucose; HbA1c, glycated he-
moglobin; N: number of patients; OAD, oral antidiabetic drugs; PPG, post-
prandial plasma glucose. 
Change from baseline significant at all-time points for all values (p < 0.0001). 
Values expressed at mean ± standard deviation. 
Values calculated at last observation carried forward for missing patients. 

a Confirmed hypoglycemic events presented as number of patients (number of 
events). 
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6-month retrospective real-world comparative data from India con-
ducted in insulin-naïve patients, patients on insulin degludec experi-
enced significantly less hypoglycemic episodes as compared with IGlar 
U100 (12 vs 40) [25]. 

Significant improvements in HbA1c, FPG, and PPG were observed 
until month 12 irrespective of any prior therapy with OADs or insulin. 
The decrease in HbA1c was high (1.8% ± 1.68%) in this study compared 
with that (1–1.5%) in other clinical studies on insulin degludec [12,14, 
15,26–28]. Several real-world studies have also evaluated improvement 
in glycemic profile of patients after initiating insulin degludec. In the 
ReFLeCT study, switching from other basal insulin preparations to in-
sulin degludec resulted in 0.3% and 0.4% reduction in HbA1c in patients 
with T1DM and those with T2DM, respectively [24]. In a European 
real-world study (EU-TREAT), after 6 months of insulin degludec 
administration, a reduction of 0.2% in HbA1c was observed in patients 
with T1DM and that of 0.5% was observed in patients with T2DM [29]. 
In another study of insulin-naïve patients withT2DM, data of 4056 pa-
tients were analyzed. After 180 days of follow-up, it was observed that 
degludec was associated with a larger reduction in HbA1c (estimated 
treatment difference, − 0.27%; p = 0.03) and greater reductions in 
change in rate (RR: 0.70; P < 0.05) and the likelihood of hypoglycemia 
(odds ratio, 0.64; P < 0.01]) than glargine U300 [30]. In another 
real-world cohort analysis (DELIVER-D+), the mean decrease in HbA1c 
was similar with insulin degludec and IGlar U300 (0.58% ± 1.6% and 
0.63% ± 1.7%) [31]. In another 1-year observational study in Japanese 
patients, insulin degludec was associated with a significant reduction in 
HbA1c (0.3% for patients with T1DM and 0.5% for patients with T2DM) 
[32]. Insulin degludec is a novel formulation of insulin with an 
ultra-long duration of action. It has relatively flat and stable 
glucose-lowering profile because of continuous, uniform delivery of 
insulin from the subcutaneous depot [7,33]. It was first approved in the 
European market in 2013 and subsequently in the United States in 2015 
[34,35]. It has been available in India since 2013. This PASS in the In-
dian population demonstrates that starting or switching to insulin 

degludec is well tolerated over a 1-year study period and is associated 
with a low risk of hypoglycemia, with improvement in glycemic control. 

The strength of this study is that the safety and effectiveness of in-
sulin degludec was evaluated in a large number of people with diabetes 
over 1 year under routine clinical practice conditions. A total of 90.63% 
of patients completed the study. A limitation of this study is that the AEs 
and hypoglycemic events reported here were lower than expected. This 
could be because of patient-recall-related under-reporting of the events 
during the study follow-up visits. Unlike RCTs, this was a regulatory 
authority-mandated non-interventional study; thus, patients were not 
mandated to maintain a dairy for AEs or provided with glucometers to 
monitor hypoglycemia. This is one of the limitations of safety reporting 
in RWE studies. However, the importance of reporting AEs and hypo-
glycemic events was emphasized during investigators’ meeting, site 
initiation, and follow-up visits. 

5. Conclusions 

This was the first, long-term, RWE study in Indian patients with 
diabetes receiving insulin degludec. Insulin degludec was well tolerated, 
with no new safety signals. At 1 year, patients who initiated degludec 
treatment had reduced HbA1c, fasting glucose, and PPG, with a low risk 
of hypoglycemia. 
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