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ABSTRACT

“Diabesity”, which combines type 2 diabetes (T2D) and obesity has emerged as a global epidemic in the modern world.
Indeed, diabesity contributes significantly to increased morbidity, and the prevalence of this global health burden has steadily
increased in India over the past three decades. Importantly, only a few pharmacological agents are currently available across
the world, and India in particular has access to only a limited number of such agents. However, with the advent of oral
glucagon-like peptide-1 receptor agonist (GLP-1RA) after its launch in India recently as an antidiabetic agent, the horizon
to combat diabesity has expanded. With the available evidence from several phase 3 trials of oral GLP-1RA (PIONEER,
Peptide Innovation for Early Diabetes Treatment), it is increasingly becoming apparent that oral semaglutide could have
some potential to fulfil the US Food and Drug Administration criterion of an antiobesity agent.
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ype 2 diabetes (T2D) is one of the largest global

health emergencies of this century, ranking among

the 10 leading causes of mortality along with
cardiovascular disease, respiratory disease and cancer."?
According to the World Health Organization (WHO),
noncommunicable diseases (NCDs) accounted for 74%
of deaths globally in 2019, of which, diabetes resulted
in 1.6 million deaths, thus becoming the 9th leading
cause of death globally.? Diabetes has steadily increased
around the world including in India over the last
decades and India’s contribution to the global burden
is markedly increasing the overall disease burden and
mortality.3 The past three decades have witnessed a
global increase in overweight (body mass index [BMI]
225 kg/m?) from 28.8% to 36.9% in men and from 29.8%
to 38.0% in women.* Similarly, age-standardized obesity
(BMI >30 kg/m?) has increased from 3.2% to 10.8%
in men and from 6.4% to 14.9% in women.’ Studies
from different parts of India have provided evidence

of the rising prevalence of overweight/obesity, and
indeed overweight/obesity has been found to be the
most important contributor to the rising prevalence
of diabetes in the country.® Obesity is associated with
a decreased life expectancy of 5 to 20 years depending
upon its duration both due to the magnitude of excess
weight and the emergence of associated comorbid
diseases. Besides, obesity increases the prevalence of
psychological, neurological, pulmonary, gastrointestinal,
renal, musculoskeletal and endocrine diseases.” To this
end, antiobesity medications, when combined with
lifestyle intervention, produce larger weight loss than
behavioral treatment alone.® Available evidence clearly
suggests that even a modest loss of 5% to 10% is often
associated with a significant reduction in obesity-related
complications and increases the quality of life.”

In 2007, the United States Food and Drug Admini-
stration (US FDA) laid down certain criteria to qualify
as an effective antiobesity drug. The criteria require
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at least one of the following to be met after 1 year of
treatment. First, the “mean” efficacy criterion wherein
the difference in mean weight loss between the active
product and placebo-treated groups is 25%, and the
difference should be statistically significant. Second is
the “categorical” efficacy criterion where the proportion
of subjects losing >5% of baseline body weight in the
active-product group should be 235%, and it should be
approximately double the proportion in the placebo-
treated group, and the difference between groups should
be statistically significant.! To date, the US FDA has
approved six pharmacological agents for chronic weight
management as an adjunct to a reduced-calorie diet
and increased physical activity. These include orlistat,
phentermine/topiramate ER, naltrexone ER/bupropion
ER, high-dose liraglutide (3.0 mg), injectable high-dose
semaglutide (24 mg) and recently a dual glucose-
dependent insulinotropic polypeptide (GIP) receptor and
glucagon-like peptide-1 receptor agonists (GLP-1RAs),
injectable tirzepatide (5 mg, 10 mg, 15 mg).!!

On the other hand, the European Medicines Agency
(EMA) has approved all of them except phentermine/
topiramate and tirzepatide. Orlistat, phentermine/
topiramate ER, naltrexone ER/bupropion ER and
liraglutide 3.0 mg produce placebo-subtracted weight
losses varying from2.6 kg (orlistat) to 8.8 kg (phentermine-
topiramate) at 1 year.!>!3 Interestingly, among the six
approved antiobesity drugs, randomized controlled
trials (RCTs) of only tirzepatide, semaglutide 2.4 mg
and phentermine + topiramate have so far fulfilled both
the “mean efficacy” and “categorical efficacy” criteria
of antiobesity drugs across all the phase 3 trials, as per
US FDA mandate of 2007. For liraglutide 3.0 mg, 3 out
of the total of 4 RCTs fulfilled both the “mean efficacy”
and “categorical efficacy” criteria. Notably, only 1 RCT
of naltrexone + bupropion (COR-II) fulfilled both the
“mean” and “categorical” efficacy criteria, while none
of the RCTs of orlistat and lorcaserin (earlier approved
but recently withdrawn) fulfilled both criteria. Thus, it
is apparent that some of these antiobesity drugs that
only fulfilled the “categorical” efficacy criterion have
also received US FDA approval as antiobesity drugs for
long-term use.!314

GLP-1RAs have been the most effective weight-
lowering agents in people with T2D. This finding led to
examination of higher strength GLP-1RA formulations
in people with obesity regardless of T2D. Surprisingly,
a significant reduction in body weight was noted. For
example, injectable liraglutide 0.6-1.8 mg once daily is
approved for the treatment of T2D, while liraglutide
3.0 mg is approved for obesity regardless of T2D.
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Similarly, injectable semaglutide 1.0 mg, a once-
weekly subcutaneous GLP-IRA was first approved
as a treatment for T2D in 2017, while higher strength
injectable semaglutide 2.4 mg once-weekly has been
approved for obesity by the US FDA, United Kingdom
Medicine and Health Products Regulations Agency,
and EMA in 2021 and 2022, respectively.!? Notably, the
reduction in body weight was quite larger with injectable
semaglutide 1.0 mg (-6.5 kg) compared to dulaglutide
1.5 mg (-3.0 kg) (Estimated treatment difference [ETD]
-3.55 kg; 95% confidence interval [CI], -4.32 to -2.78
kg; p < 0.0001) in SUSTAIN-7 (Semaglutide Unabated
Sustainability in Treatment of Type 2 Diabetes) trial.1®
Higher strength semaglutide 2.4 mg lowered mean
body weight to approximately 15% after 68 weeks
of treatment (relative to about 2.4% in placebo).!®
Tirzepatide at the dose of 10 mg and 15 mg dose led
to a nearly 20% weight reduction in SURMOUNT-1.14

Sodium-glucose co-transporter 2 (SGLT2) inhibitors are
another class of antidiabetic agents that has shown a
modest weight loss in T2D. However, weight loss with
SGLT2 inhibitors has been generally lesser compared
to GLP-1RAs. For example, in the SUSTAIN-8 trial,
once-weekly injectable semaglutide 1.0 mg had a signi-
ficantly greater weight loss compared with canagliflozin
300 mg once daily (ETD -1.06 kg; 95% CI, -1.76 to
-0.36; p = 0.003).17 Similarly in the PIONEER-2 trial,
oral semaglutide 14 mg daily had a higher weight loss
compared with empagliflozin 25 mg daily at Week 52, as
evaluated by the trial product estimand (-4.7 vs. -3.8 kg,
respectively; ETD -0.9 kg; 95% CI, -1.6 to -0.2; p = 0.01).18
Unfortunately, neither the injectable semaglutide (1.0 mg
and 2.4 mg) nor tirzepatide is currently available in
India. The currently available GLP-1RAs available
in India that include the injectable form of dulaglutide
(1.5 mg) and liraglutide (1.8 mg) have shown a significant
but only modest weight loss in people with T2D. Thus,
it is of interest to gauge the weight-lowering potential
of oral semaglutide 14 mg available in India for the
treatment of T2D.

The available evidence from some of the head-to-head,
active comparator trials of GLP-1RAs (for example-
AWARD-6 between liraglutide vs. dulaglutide,
PIONEER-4 between oral semaglutide vs. injectable
liraglutide, and PIONEER-10 between oral semaglutide
14 mg vs. dulaglutide 0.75 mg) suggest that amongst
the three agents available in India, weight reduction
is largest with oral semaglutide 14 mg followed by
injectable forms of liraglutide 1.8 mg and dulaglutide
1.0 mg, respectively. Moreover, in PIONEER-1, 44% of
patients on oral semaglutide 14 mg had >5% weight loss
at 26 weeks compared with 16% of patients on placebo
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(trial-product estimand), which satisfies the US FDA
“categorical” efficacy criterion (235% of participants on
active drug having >5% weight loss). Since PIONEER-1
was conducted for only 26 weeks it did not fulfil the
52 weeks trial duration criteria laid down by the US
FDA. However, in the PIONEER-4 trial, the percentage
of patients with >5% weight loss at 52 weeks was 49.3%
versus 12% in the placebo arm, alike SUSTAIN-1 of
injectable semaglutide 1.0 mg once weekly (Fig. 1).
These findings hint towards an antiobesogenic poten-
tial of oral semaglutide 14 mg similar to injectable
semaglutide 1.0 mg. Indeed, both 5% and >10% weight
reduction with oral semaglutide 14 mg is almost like
the injectable semaglutide 1.0 mg, despite a relatively
lesser baseline body weight in the former trial (Fig. 2).
Finally, in a post-hoc analysis of PIONEER 1-5 and
PIONEER-8 that evaluated the composite 3 (glycated
hemoglobin [HbA1lc] reduction >21% and body weight

loss 25%), found 1% to 8% of patients on placebo, 11%
on sitagliptin 100 mg, 18% on liraglutide 1.8 mg, 20% on
empagliflozin 25 mg and 27% to 41% on oral semaglutide
having achieved this composite. Moreover, the odds of
achieving this composite 3 with oral semaglutide 14 mg
were significantly (p < 0.0001) greater versus all other
comparators.'?

In summary, oral semaglutide has been approved by
the Drugs Controller General of India (DCGI) in 2020
and has been introduced in the Indian market in January
2022 as an antidiabetic agent.”’ Despite a potential
antiobesogenic effect, it was not launched in India as an
antiobesity agent. However, it does appear to fit into the
US FDA “categorical” efficacy criterion as an antiobesity
agent based on the findings from the PIONEER-1 and
PIONEER-4 trials. Notwithstanding, amongst all anti-
diabetic agents available in India, oral semaglutide
seems to have the highest potential for weight loss in
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Figure 1. Comparative weight loss (=5%) with oral (14 mg) and injectable semaglutide (1 mg) vs. placebo.
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Figure 2. Comparative weight loss of >5% (green color) and >10% (grey color) with oral (14 mg) and injectable semaglutide

(1 mg) vs. placebo.
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people with T2D. Further phase 3 global trials of higher
strength oral semaglutide such as 25 mg and 50 mg in
people with obesity (OASIS-1 and OASIS-2) are currently

ongoing,

2122 while a top line result from a similar

study recently conducted in people with T2D with
obesity (PIONEER-PLUS) found both higher strength of
oral semaglutide to have superior efficacy not only in
terms of glucose-lowering but with an excellent weight
lowering effect compared to oral semaglutide 14 mg
with an acceptable side effects.”
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