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ABSTRACT

Introduction: In this ORION study subgroup
analysis, the safety and effectiveness of insulin
glargine 300 U/mL (Gla-300) was evaluated in
people from the South Asia region with type 2
diabetes mellitus (T2DM) before, during, and
after Ramadan, in a real-world setting.

Methods: The ORION study was a real-world,
prospective, observational, non-comparative
study conducted across 11 countries. The cur-
rent subgroup analysis included participants
from the South Asia region (India and Pakistan)
who fasted during Ramadan. The primary end-
point was the percentage of participants expe-
riencing C 1 event of severe and/or sympto-
matic documented hypoglycemia with self-
monitored plasma glucose (SMPG) B 70 mg/dL
during Ramadan. Secondary endpoints ana-
lyzed were changes in glycated hemoglobin
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(HbA1c), fasting plasma glucose (FPG), SMPG,
insulin dose, and adverse events (AEs).
Results: This subgroup analysis included 106
participants from the South Asia region with
mean (standard deviation) age of 51.3 (10.9)
years and mean number of 29.8 (4.0) fasting
days. The number of severe and/or symptomatic
documented hypoglycemia events was low in
the pre-Ramadan (SMPG B 70 mg/dL: 1 event
[0.9%]; SMPG\ 54 mg/dL: 1 event [0.9%]) and
Ramadan periods (SMPG B 70 mg/dL: 1 event
[0.9%]; SMPG\54 mg/dL: 0 events), and none
in the post-Ramadan period. One participant
reported severe hypoglycemia (any time of the
day: nocturnal or daytime) throughout the
pre-Ramadan period. A reduction in HbA1c and
FPG levels was seen during the pre- to post-
Ramadan period; however, a slight increase in
SMPG levels was reported during this same
period. Gla-300 daily dose was reduced from
21.6 (9.6) U to 20.2 (8.9) U during the pre-
Ramadan to Ramadan period. The incidence of
AEs was 1.9%.
Conclusions: The real-world data from the
ORION study indicate that Gla-300 is effective,
with low risk of hypoglycemia, for the man-
agement of T2DM during Ramadan in the South
Asian population.
Trial Registration: CTRI/2019/02/017636.

Keywords: Fasting; Hypoglycemia; Insulin
glargine 300 U/mL; Ramadan; Type 2 diabetes
mellitus

Key Summary Points

Why carry out this study?

Islam is the second largest religion in
South Asia, with approximately 600
million Muslims living in this region,
representing about one third of the
population of South Asia.

Muslim people with type 2 diabetes
mellitus (T2DM) who choose to fast
during the holy month of Ramadan are at
risk of hypoglycemia.

This subgroup analysis of the real-world
ORION study, conducted in participants
with T2DM from India and Pakistant who
fasted during Ramadan, assessed the safety
and effectiveness of insulin glargine 300
U/mL (Gla-300) during the pre-Ramadan,
Ramadan, and post-Ramadan periods.

What was learned from this study?

The incidence of severe and/or
symptomatic hypoglycemia in this South
Asian subpopulation was low, with no
severe hypoglycemic events reported
during Ramadan.

A reduction in glycated hemoglobin levels
was also observed during the pre-
Ramadan to post-Ramadan period,
indicating a clinical improvement.

INTRODUCTION

Ramadan fasting is widely observed by Muslims
all over the world [1, 2]. It is characterized by
religious fasting from dawn until sunset during
the ninth month of the Islamic Lunar calendar
[3, 4]. Globally, more than 50 million Muslims
with diabetes fast during the holy month of
Ramadan each year [5, 6]. South Asia has the
largest population of Muslims in the world.
Studies that included Indian cohorts showed
that about 79–94% of Muslims with type 2
diabetes mellitus (T2DM) fasted for at least
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15 days during Ramadan [7, 8]. Moreover, in
Pakistan, which has a predominantly Islamic
population, the overall weighted prevalence of
diabetes was 26.3% in 2016–2017 [9]. Taken
together, it can be concluded that a large per-
centage of people with diabetes from India and
Pakistan partake in fasting during Ramadan.
Further, in the Indian subcontinent, the average
daily duration of Ramadan fasting is 14–15 h
[10]. Additionally, Ramadan meals tend to be
rich in carbohydrates and saturated oils, which
may further impact glycemic excursions during
this period. Hence, the insulin taken during
Ramadan should be effective and have a low risk
of hypoglycemia and weight gain [11].

The International Diabetes Federation and
Diabetes and Ramadan International Alliance
(IDF-DAR) guidelines describe three risk factors,
including hypoglycemia, hyperglycemia, and
diabetic ketoacidosis, based on clinical experi-
ence, to determine an individual patient’s risk
of potential complications during fasting
throughout Ramadan [12]. In the CREED study,
logistic regression analysis indicated that indi-
viduals who had at least one episode of hypo-
glycemia before Ramadan had a 7.8-fold higer
risk of experiencing a subsequent hypoglycemic
episode during Ramadan compared with those
who had no prior episodes. The same study also
indicated that Asian individuals with T2DM
were 12-fold more likely to have a hypo-
glycemic episode during Ramadan if they had
an episode before Ramadan. This observation
suggests that although population-wide hypo-
glycemia is managed well during Ramadan,
Asians may be at an increased risk due to ethnic
differences [13]. Further, the DAR-Middle East
and North Africa (MENA) research also found
that confirmed hypoglycemia and severe
hypoglycemia increased significantly during
Ramadan compared with 4 weeks before Rama-
dan [14].

The second-generation basal insulin analogs,
such as insulin glargine 300 U/mL (Gla-300),
provide physicians with new treatment options
to achieve targeted glycemic control. While
providing similar efficacy in lowering glycated
hemoglobin (HbA1c) as first-generation insulin
analogs, Gla-300 has additional clinical bene-
fits, including a more stable, long duration of

action that enables once-daily administration
with flexibility in daily injection time, together
with a lower risk of hypoglycemia [15]. How-
ever, research on the clinical aspects of the
second-generation basal insulin analogs in
people with T2DM who fast throughout
Ramadan is lacking. The real-world ORION
study evaluated the safety and effectiveness of
Gla-300 treatment in people with T2DM who
fasted during Ramadan. The results showed that
Gla-300 treatment during Ramadan was associ-
ated with a low incidence of hypoglycemia and
improved glycemic control [16]. The current
subgroup analysis of the ORION study focuses
on the safety and effectiveness of Gla-300 in
people with T2DM from the South Asia region
who fasted during Ramadan.

METHODS

Details of the study design (Electronic Supple-
mentary Material [ESM] Fig. S1) have previously
been published [16]. Key methodological details
are presented in the following subsections.

Study Design

The ORION study was an international,
prospective, real-world study conducted across
64 centers in 11 countries in participants with
T2DM treated with Gla-300 who fasted during
Ramadan. This study was conducted in accor-
dance with the guidelines for Good Epidemiol-
ogy Practice and the Declaration of Helsinki of
1964 and subsequent amendments, and the
study is registered with the World Health
Organization International Clinical Trials Reg-
istry Platform registration number CTRI/2019/
02/017636. The ORION study protocol was
reviewed and approved by the Institutional
Review Board/Institutional Ethics Committee in
accordance with the local regulations in each
participating country/study center. All partici-
pants provided written informed consent.
The study was conducted in 2019, with the
Ramadan fast occurring between 5 May and 4
June. This subgroup analysis included partici-
pants from India and Pakistan, henceforth col-
lectively referred as participants from South Asia.
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Participants who had Gla-300 treatment
prescribed as per routine clinical practice visited
the study centers at three time points, including
the recruitment period (in the 3-month period
prior to Ramadan), the pre-Ramadan period
(1–3 months prior to Ramadan), and the post-
Ramadan period (1 month after Ramadan) [16];
dose adjustments during Ramadan were made
based on the advice of the treating physician,
guidance by IDF-DAR recommendations, and
individual patient characteristics [12]. Likewise,
hypoglycemia and adverse events (AEs) occur-
ring 1 month after the end of Ramadan were
recorded if the patient visit was
made[1 month after Ramadan. Diaries com-
pleted by participants containing information
on glucose values, basal insulin doses, episodes
of symptomatic hypoglycemia, and days with/
without fasting were also recorded.

Participants

The ORION study included adult participants
(aged C 18 years) with T2DMwho were on basal
insulin therapy with Gla-300 for C 8 weeks and
who were expected to continue Gla-300 treat-
ment and fast for C 15 days during Ramadan.
Participants reporting hypersensitivity/intoler-
ance to Gla-300 (or its excipients) and women
who were pregnant or breastfeeding were
excluded from the study. Additionally, partici-
pants who had used basal–bolus or premix
insulin within 6 months or any other investi-
gational medication within 1 month or five
half-lives prior to the selection visit were also
excluded.

Study Endpoints

The primary objective of the study was to assess
the percentage of participants who had experi-
enced C 1 episode of severe and/or symptomatic
documented hypoglycemia with self-monitored
plasma glucose (SMPG) B 70 mg/dL during the
Ramadan period. The secondary endpoints
of the study were the incidence of severe and/
or symptomatic hypoglycemia with
SMPG\ 54 mg/dL and event rates of severe

and/or symptomatic documented hypo-
glycemia (SMPG B 70 mg/dL and\54 mg/dL,
respectively) across the three time periods.
Symptomatic hypoglycemia events were asses-
sed as per the American Diabetes Association
(ADA) classification and analyzed by time of
occurrence: daytime (06:00 a.m. to 11:59 p.m.)
and nocturnal (12:00 a.m. to 05:59 a.m.) during
the pre- and post-Ramadan periods, as well as
fasting (between Suhur and Iftar) and non-fast-
ing (between Iftar and Suhur) periods during
Ramadan. The secondary endpoints analyzed in
the study were mean changes in HbA1c, fasting
plasma glucose (FPG), fasting SMPG, insulin
dose, and body weight, assessed during the pre-
and post-Ramadan periods, and mean fasting
SMPG before Iftar (evening meal; during
Ramadan). AEs and serious AEs were also
recorded throughout the study.

Data Collection and Statistical Analyses

This subgroup analysis evaluated the primary
and secondary endpoints in eligible participants
from the South Asia region. Data for the ORION
study were collected at the recruitment visits,
i.e., during the pre-Ramadan (defined as
1–3 months prior to Ramadan), Ramadan, and
post-Ramadan (1 month after Ramadan) peri-
ods. The primary endpoint of the number of
participants with C 1 severe and/or symp-
tomatic documented hypoglycemia
(SMPG B 70 mg/dL) was reported with the two-
sided 95% confidence interval (CI) for the per-
centage of participants. The secondary endpoint
of percentage of participants with C 1 severe
and/or symptomatic documented hypo-
glycemia (SMPG\54 mg/dL), across the three
periods, was analyzed similar to primary end-
point. The event rates of severe and/or symp-
tomatic hypoglycemia with SMPG B 70 mg/dL
and\ 54 mg/dL, respectively, were analyzed
during the pre-Ramadan (1–3 months), Rama-
dan (1 month), and post-Ramadan (1–2
months) periods. Data were summarized using
descriptive statistics.
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RESULTS

Patient Demographics and Baseline
Characteristics

A total of 502 participants were included in the
ORION study, among whom 106 participants
from the South Asia region (India, n = 73;
Pakistan, n = 33) were considered for inclusion
in the current subgroup analysis.

At baseline, the participants’ mean (standard
deviation [SD]) age was 51.3 (10.9) years, and
54.7% of participants were female (Table 1). The
mean (SD) body mass index (BMI) was 29.1
(5.4) kg/m2, and 79 (75.2%) participants had a
BMI of C 25 kg/m2. The mean (SD) duration of
diabetes was 7.9 (5.1) years, and age of onset of
diabetes in this population was 43.5 (10.1)
years. The majority of participants in this sub-
group analysis were recent insulin users (me-
dian [quartile 1: quartile 3] 0.9 [0.2: 2.0] years),
with a mean (SD) Gla-300 treatment duration
of 4.7 (3.0) months, whereas Gla-300 treatment
duration was\ 6 months for 78 (73.6%) par-
ticipants. More than half of the participants
(52.8%) had received any insulin treatment for
the first time only within 1 year, whereas the
mean (SD) time elapsed since participants first
received any non-insulin antidiabetic treat-
ment was 7.2 (4.7) years. During the
pre-Ramadan period, recommendations for
Gla-300 dose adjustments were provided,
which were every week for 59 (55.7%) partici-
pants and more frequent (every 1–6 days) for
47 (44.3%) participants. The dose increment of
2 U per adjustment was recommended for (95
[89.6%]) participants. No participant from the
subgroup analysis had diabetic ketoacidosis
within 3 months prior to Ramadan. The mean
(SD) individualized HbA1c target was 6.9%
(0.3%) (52.3 (3.7) mmol/mol), and only nine
(10.0%) participants were at target during the
pre-Ramadan period. The majority (101
[95.3%]) of the participants were considered to
have moderate/low risk of complications when
fasting, as determined by their physician.
During the pre-Ramadan period, a high num-
ber (52 [49.1%]) of participants were treated
with[ 2 non-insulin antidiabetic treatments,

with the most common being sulfonylureas (71
[67.0%]) (Table 2).

Most (86 [81.9%]) participants fasted for
the entire Ramadan period, with a mean (SD)
of 29.8 (4.0) fasting days. Nineteen (18.1%)
participants broke their fast during Ramadan,
among whom six (31.6%) had menses, five

Table 1 Baseline demographics and clinical characteristics
of participants from South Asia region included in the
subgroup analysis of the ORION study (N = 106)

Baseline demographics and clinical
characteristics

Values

Age, years, mean (SD) 51.3 (10.9)

Male, n (%) 48 (45.3)

BMI, kg/m2, mean (SD) 29.1 (5.4)

Duration of diabetes, years, mean (SD) 7.9 (5.1)

HbA1c, mean (SD)

mmol/mol 65.9 (11.5)

% 8.2 (1.05)

Target HbA1c, mean (SD)

mmol/mol 52.3 (3.7)

% 6.9 (0.34)

Participants at HbA1c target, n (%) 9 (10.0)

FPG, mg/dL, mean (SD) 130.2 (33.3)

Presence of any comorbidity, n (%) 34 (32.1)

Risk associated with fasting, (determined by physician),

n (%)

Moderate/low 101 (95.3)

High 5 (4.7)

Very high 0

Duration of Gla-300 treatment, months,

median (Q1:Q3)

3.5 (2:6)

Gla-300 dose, mean (SD)

Units 19.8 (9.2)

U/kg 0.26 (0.11)

BMI body mass index, Gla-300 insulin glargine 300 U/mL,
FPG fasting plasma glucose, HbA1c glycated hemoglobin,
SD standard deviation
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(26.3%) were traveling, three (15.8%) had
hypoglycemia, one (5.3%) due to illness, and
four (21.1%) participants broke the fast due to
other reasons. Also, among these 19 partici-
pants, 13 (12.4%) fasted for[25 days but had
at least a 1-day break from fasting. The rec-
ommended timing for Gla-300 dose injection
was in the evening (at Iftar) for 102 (97.1%)
participants; all of these 102 participants
complied with this recommendation. Most
(94 [89.5%]) participants reported full adher-
ence to daily treatment (i.e., Gla-300 was
administered every day during the Ramadan
period).

Severe and/or Symptomatic Documented
Hypoglycemia

Overall, the number of participants experienc-
ing C 1 event of severe and/or symptomatic
documented hypoglycemia with SMPG B

70 mg/dL after taking Gla-300 during the study
period (pre-Ramadan, Ramadan, and post-
Ramadan) was low, i.e., one (0.9%) participant
each during the pre-Ramadan and Ramadan
periods and no participant during the post-
Ramadan period (Fig. 1; ESM Table S1). No
participants had reported severe hypoglycemia
during the Ramadan and post-Ramadan peri-
ods. No symptomatic documented hypo-
glycemia with SMPG\54 mg/dL was reported
during the Ramadan or post-Ramadan periods.
However, during the pre-Ramadan period, one
(0.9%) participant reported symptomatic docu-
mented hypoglycemia with SMPG\54 mg/dL.
Further, in the last month of the pre-Ramadan
period, none of the participant reported symp-
tomatic documented hypoglycemia with
SMPG\ 54 mg/dL. During the entire study
duration, only one participant from the South
Asia group reported severe hypoglycemia (any
time of the day: nocturnal or daytime) during
the whole pre-Ramadan period.

Changes in glycemic Endpoints (HbA1c,
FPG, and SMPG)

The mean (SD) HbA1c value was 8.18% (1.05%)
[65.9 (11.5) mmol/mol] in the pre-Ramadan

Table 2 Non-insulin anti-hyperglycemic treatments
received prior to and during the pre-Ramadan period by
participants from South Asia region included in the sub-
group analysis of the ORION study (N = 106)

Non-insulin anti-hyperglycemic
treatments

Values

Prior to
study
initiation

Pre-
Ramadan

Number of previous non-insulin antidiabetic treatments,

n (%)

0 16 (15.1) 3 (2.8)

1 8 (7.5) 10 (9.4)

2 43 (40.6) 41 (38.7)

[ 2 39 (36.8) 52 (49.1)

Type of non-insulin anti-hyperglycemic treatments, n (%)

Biguanides 77 (72.6) 88 (83.0)

DDP-4 inhibitors 46 (43.4) 53 (50.0)

Sulfonylureas 60 (56.6) 71 (67.0)

SGLT-2 inhibitors 16 (15.1) 20 (18.9)

GLP-1 RA 1 (0.9) 1 (0.9)

Thiazolidinediones 2 (1.9) 2 (1.9)

Alpha-glucosidase inhibitors 14 (13.2) 26 (24.5)

Glinides 0 0

Sulfonylurea treatment, n (%)

Glimepiride 37 (34.9)

Gliclazide 12 (11.3)

Glimepiride ? Met 7 (6.6)

Glimepiride ? Met ? voglibose 7 (6.6)

Glimepiride ? Met

hydrochloride

3 (2.8)

Glimepiride ? Met

hydrochloride ? voglibose

4 (3.8)

Gliclazide ? Met hydrochloride 1 (0.9)

DPP-4 dipeptidyl peptidase-4, GLP-1 RA glucagon-like
peptide-1 receptor agonist, Met metformin, SGLT-2
sodium glucose linked transporter-2
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period, and a decrease in mean (SD) HbA1c val-
ues (7.78% (0.95%) [61.6 (10.4) mmol/mol] was
noted in the pre- to post-Ramadan period. The
mean (SD) change was -0.37% (0.88%) [-4.1
(9.6) mmol/mol]) (Fig. 2a).

The mean (SD) FPG also decreased from
130.2 (33.3) mg/dL [7.23 (1.85) mmol/mol] to
115.5 (28.4) mg/dL [6.41 (1.58) mmol/mol]
during the pre-Ramadan to the post-Ramadan
period; the mean (SD) change was -13.2 (43.3)
mg/dL [-0.73 (2.40) mmol/mol] (Fig. 2b). There
was a slight increase in mean (SD) fasting SMPG
from 116.5 (19.0) mg/dL [6.47 (1.05) mmol/mol]
to 119.8 (17.7) mg/dL [6.65 (0.99) mmol/mol]
during the pre-Ramadan to post-Ramadan period;
the mean (SD) change was 3.7 (20.6) mg/dL [0.21
(1.14) mmol/mol] (Fig. 2c).

Change in Insulin Dose

The mean (SD) daily dose of Gla-300 during the
pre-Ramadan period, 21.6 (9.6) U (0.28 ± 0.12
U/kg), fell to 20.2 (8.9) U (0.27 ± 0.11 U/kg)
during the Ramadan period; the mean (SD)
change noted was -1.30 (3.25) U [-0.017 (0.04)
U/kg] (Fig. 2d). A relative reduction in the Gla-
300 dose of[ 15% in the pre-Ramadan to
Ramadan period was seen in a total of 27

(25.8%) participants. The mean (SD) daily dose
of Gla-300 was 21.9 (9.8) U [0.290 (0.12) U/kg]
during the post-Ramadan period, with a change
of 0.39 (3.59) U [0.005 (0.05) U/kg] from the
pre-Ramadan to post-Ramadan period. The rel-
ative change during the pre-Ramadan to
Ramadan period was -0.049 (0.15) U [-0.050
(0.15) U/kg] and during the pre-Ramadan to
post-Ramadan period 0.032 (0.18) U [0.032
(0.18) U/kg].

Change in Body Weight

A marginal difference in mean (SD) body weight
was observed from the pre-Ramadan period to
the post-Ramadan period, 76.5 (14.2) kg to 76.0
(13.9) kg, respectively; i.e., a change of -0.5
(2.3) kg.

Adverse Events

Two (1.9%) participants reported AEs from the
South Asia group during the study period;
however, no participant reported a serious AE
from this group. Of the two participants who
reported an AE, one (0.9%) participant repor-
ted AE of hyperglycemia whereas the other

Fig. 1 Proportion of participants with severe and/or symptomatic documented hypoglycemic events with self-monitored
plasma glucose B 70 mg/dL
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(0.9%) participant who reported AE related to
Gla-300, the AE was due to accidental over-
dose of Gla-300 which did not occur during
Ramadan period and had not resulted in dis-
continuation of the study treatment. There
were no deaths during the study period
(Table 3).

DISCUSSION

This subgroup analysis of the ORION study
including 106 Muslim participants from the
South Asia region showed that Gla-300 had a
favorable safety profile and improved glycemic
control during Ramadan fasting in a real-world
setting. In addition, few hypoglycemic events
were reported by these participants during the
study period, and none were severe.

The participants from the South Asia region
included in this subgroup analysis were rela-
tively younger and had a lower mean BMI
(29 kg/m2) than the global ORION study popu-
lation, and also included a high proportion
(95.3%) of people who were in the IDF-DAR
moderated-/low-risk category. This finding was
similar to that reported by the DIA-RAMADAN
study in a population from the Indian subcon-
tinent [17]. In addition, in the current subgroup
analysis, the majority (81.9%) of participants
fasted during the entire Ramadan period, the
mean diabetes duration was 7.9 years, and a few
(10.0%) participants were at their HbA1c target
in the pre-Ramadan period. However, these
findings are in contrast with those reported for
the ORION global study population, namely, a
longer duration of diabetes in participants
(10.7 years) and a greater percentage (15.3%) of

Fig. 2 Changes in HbA1c (a), FPG (b), SMPG (c),
Gla-300 dose from pre- to post-Ramadan period (d). FPG
fasting plasma glucose, Gla-300 insulin glargine

300 U/mL, HbA1c glycated hemoglobin, SD standard
deviation, SMPG self-monitored plasma glucose
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participants at their HbA1c target level. Addi-
tionally, in comparison with the overall ORION
study population, the participants from South
Asia had fewer comorbidities (38.9 vs. 32.1%)
[16].

The reported percentage of severe and/or
symptomatic documented hypoglycemia with
SMPG B 70 mg/dL threshold was low before
and during Ramadan, while no such event was
reported after Ramadan, and no severe and/or
symptomatic hypoglycemia with an
SMPG\ 54 mg/dL was reported during the
Ramadan or post-Ramadan periods. These
findings are very encouraging, given that at
study initiation about 49.1% of participants
were treated with[2 concomitant non-insulin
medications and 67.0% of participants were
treated with sulfonylureas. Moreover, these
findings echo the findings from other random-
ized controlled trials (RCTs) and real-world
studies of Gla-300. The EDITION 1 and EDI-
TION 2 RCTs compared Gla-300 with Gla-100 in
people with T2DM and reported a significantly
lower percentage of participants with severe or
confirmed hypoglycemic (B 3.9 mmol/mol
[B 70 mg/dL]) events at month 6 with Gla-300
than with Gla-100 [18, 19]. Further, a low inci-
dence of documented symptomatic hypo-
glycemia was reported in the real-world ATOS
study, which evaluated the effectiveness and
safety of Gla-300 in insulin-naı̈ve people with
T2DM from five different regions of the world,

including Asia [20]. Moreover, both the RCTs
and the real-world study were conducted in
non-fasting patients (not Ramadan specific).

Changes in glycemic parameters, such as
HbA1c, FPG, and fasting SMPG levels, from the
pre-Ramadan to post-Ramadan period in par-
ticipants from the South Asia region were sim-
ilar to those observed in the overall study
population [16]. Additionally, considering the
short duration of the ORION study, the reduc-
tion in HbA1c of 0.4% in the participants from
South Asia over a period of 3 months is note-
worthy; however, fasting per se may have con-
tributed to the reduction in HbA1c [4, 16, 17].
Also, the analysis of the participants from South
Asia showed a divergence with respect to FPG
and SMPG. Baseline FPG was lower in the South
Asian population in the present subgroup
analysis than in the overall ORION study pop-
ulation (close to target FPG of 130 mg/dL) and
decreased substantially post-Ramadan. For
SMPG, although a numerical increase was
observed in the current subgroup analysis, the
starting SMPG levels were lower than that in the
overall ORION study population, and despite
the increase, the SMPG level remained within
the target range.

The IDF-DAR guidelines recommend that
people with T2DMwho are at ‘‘high risk’’ should
not fast during Ramadan [12]. This recommen-
dation was not strictly adhered to, as 4.7% of
participants from the South Asia region in the
ORION study (which specifically recruited par-
ticipants who intended to fast during Ramadan)
were at high risk, Furthermore, 101 (95.3%)
participants from this region were in the mod-
erate-/low-risk category.

During Ramadan, Gla-300 injections were
recommended at Iftar, as per the DAR recom-
mendations for basal insulins [12]. In this pre-
sent subgroup analysis, 97.1% of participants
complied with this recommendation. Studies
investigating the effects of fasting during
Ramadan have also found that high ([8%)
HbA1c levels in the pre-Ramadan period are
common [3, 21]. A reduced (15–30%) insulin
dose is also advised during Ramadan [12]; in the
present analysis, approximately one-quarter
of participants reduced their Gla-300 dose
by[ 15%. The low percentage of participants

Table 3 Incidence of adverse events reported by partici-
pants from South Asia region included in the subgroup
analysis of the ORION study throughout the study period
(N = 106)

Adverse events Values,
n (%)

Any AE 2 (1.9)

Any SAE 0

Any AE related to Gla-300 1 (0.9)

Any AE leading to discontinuation of Gla-

300

0

Death 0

AE Adverse event, SAE serious adverse event
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implementing a Gla-300 dose change may be
due to the Gla-300 dose generally being low in
the pre-Ramadan period and a large proportion
(81.3%) of participants not being at their indi-
vidualized HbA1c target.

In the EDITION 2 RCT, Gla-300 treatment
was associated with decreased body weight
during the first 12 weeks of treatment [19]. This
finding is consistent with the results from the
current subgroup analysis showing a small
mean (SD) reduction of - 0.5 (2.3) kg in body
weight in participants from the pre-Ramadan to
the post-Ramadan period, similar to the find-
ings of global study [16].

This subgroup analysis of the ORION study
focused on participants from the South Asia
region, and the results add to the current body
of evidence on the management of T2DM in
Muslim individuals from this region who
choose to fast during Ramadan. The safety and
effectiveness results observed in this subgroup
analysis are consistent with the results previ-
ously reported in the global analysis [16].

In the real-world CREED study, most partic-
ipants were treated with oral anti-hyper-
glycemic drugs, and only 5% of participants
received insulin alone [13]. Likewise, in another
real-world evidence study, DAR-MENA, of the
57.3% of participants who fasted during Rama-
dan, only one-third were treated with insulin
[14]. In contrast, in the current subgroup anal-
ysis of participants in the ORION study from the
South Asia region, a higher percentage (81.9%)
of participants fasted during Ramadan; all
received insulin, with concomitant antidiabetic
non-insulin medication received by 97.2% of
participants. It is worth noting that, despite the
CREED and DAR-MENA studies having a lower
proportion of participants who received insulin
compared with the population in the current
subgroup analysis, both of the former studies
reported a higher incidence of hypoglycemia
than found in the current analysis. In the
CREED study, 8.8% of participants experienced
hypoglycemia throughout the study period,
whereas in the DAR-MENA study, the incidence
of hypoglycemic events was 4.4% before
Ramadan and 10.4% during the Ramadan per-
iod. The incidence of hypoglycemia reported in
the current subgroup analysis of participants

receiving Gla-300 was much lower than that in
the global ORION study, i.e., 0.9% versus 2.2%
pre-Ramadan, 0.9% versus 2.6% during Rama-
dan, and 0% versus 0.2% post-Ramadan, indi-
cating a very low incidence of hypoglycemia in
this population. This lower risk of hypo-
glycemia observed in the ORION study popu-
lation and specifically in the South Asian
participants in the present subgroup analysis
may have enabled the maximum number of
participants to fast for the entire duration of
Ramadan. One of the possible reasons for the
lower incidence of hypoglycemia in this sub-
group analysis of ORION study could be due to
all individuals in this analysis receiving Gla-
300. In a meta-analysis evaluating Gla-300 ver-
sus Gla-100 in participants with T2DM, the
results showed that Gla-300 offers equivalent
glycemic control with fewer hypoglycemic
events than Gla-100 [22]. On the contrary, both
the CREED and DAR-MENA studies may have
included first-generation insulins or intermedi-
ate-acting insulins in the study, as the insulin
type studied in these both studies was not
specified [13, 14].

Overall, this subgroup analysis of partici-
pants from the South Asia region who were
included in the ORION study, provides impor-
tant clinical evidence for the effectiveness and
safety of Gla-300 in people with T2DM who
chose to fast during Ramadan. The finding that
most study participants fasted for almost the
entire month of Ramadan further adds to the
relevance of the study. However, the ORION
study and, hence, this subgroup analysis have a
number of limitations. It should be noted that
only those participants who intended to fast
for C 15 days during the Ramadan period were
included in the study. Also, the included pop-
ulation may be representative of people with
T2DM who believed they were well enough to
fast for the entire month of Ramadan. Thus, the
observed results may not be reflective of people
with more severe illness and should be inter-
preted with caution. In addition, the majority
of participants in the study fell into the mod-
erate/low category of complications when fast-
ing, according to IDF-DAR guidelines [12];
hence, these data may not fully reflect the safety
of Gla-300 in a high-risk population as
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categorized by IDF-DAR guidelines. Other
inherent limitations include the lack of ran-
domization to control for unknown con-
founders and the lack of a comparator arm,
which is required for comparison; in the current
study, comparison is done only with participant
baseline data, which is reflective of the real
nature of observational study.

CONCLUSION

In the current subgroup analysis of the ORION
study, which enrolled those participants with
T2DM from the South Asia region who were
treated with Gla-300 and fasted during the
Ramadan, there were few reported symptomatic
hypoglycemic events, of which none were sev-
ere, and glycemic control also improved. The
majority of the participants treated with
Gla-300 were able to complete C 25 days of
fasting during the month of Ramadan. Hence,
Gla-300 could be an appropriate treatment
option for people with T2DM who plan to fast
during Ramadan and are in need of a basal
insulin for managing their diabetes. These
results will enable physicians to better manage
people with diabetes who choose to fast during
Ramadan and could help frame future guideli-
nes for managing T2DM in patients who fast for
cultural or religious reasons.
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