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Glucagon-like peptide 1 receptor agonists (GLP-1RAs) have gained an important place in the management of diabetes management because
of their exceptional glucose-lowering, weight lowering and cardiovascular (CV) benefits. Despite recommendations by various clinical
practice guidelines and benefits, their usage in clinical practice was limited because of being injectable in nature. Oral semaglutide is a
novel GLP-1RA with 94% homology to human GLP-1 which is co-formulated with absorption enhancer sodium N-(8-[2-hydroxybenzoyl]
amino) caprylate (SNAC), that overcomes the challenges of peptide absorption in the acidic conditions of the stomach. Oral semaglutide has
been evaluated in an extensive phase 3 clinical trial programme named Peptide Innovation for Early Diabetes Treatment (PIONEER) which
demonstrated its robust glucose and weight lowering effects against other comparators. The evolution of the GLP-1RA class to include an oral
pill will facilitate the use of this class of agents much earlier in the diabetes treatment cascade owing to wider acceptance from patients and

clinicians alike. The current review discusses the various aspects of oral semaglutide and its place in clinical practice.
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INTRODUCTION

Glucagon-like peptide 1 receptor agonists (GLP-1RAs) are
one of the important classes of antidiabetic agents used in the
management of type 2 diabetes. GLP-1RAs act on multiple
pathophysiologies of type 2 diabetes (at least six [Pancreas
(o and B cells), liver, muscle, brain, incretin] out of eight).
GLP-1RAs have significant glucose-dependent HbAlc
reduction, weight reduction, cardiovascular (CV) safety
benefits and low risk of hypoglycaemia.l'! GLP-1RAs can
be classified based on the route of administration, half-life,
molecular weight and their human origin. Some of the
GLP-1RAs are exenatide, liraglutide, albiglutide, dulaglutide,
lixisenatide and semaglutide.?

Despite a plethora of advantages with GLP-1RAs, their usage is
limited because of their injectable nature presenting challenges
in the initiation and adherence to the use of GLP-1RAs.
After decades of efforts and research, oral semaglutide,
the first oral GLP-1RA, is recently being developed and is
now available for use in routine clinical practice. This oral
formulation of GLP-1RA will be able to address the challenges
of poor patient acceptance, adherence and persistence.**!
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This oral semaglutide formulation will be a game-changer
in the management of diabetes with its multiple benefits.
This mini-review discussed the various aspects of this oral
formulation of oral semaglutide.

CHEMICAL STRUCTURE

Semaglutide is a human analogue of native GLP-1RA with
minor modifications. Semaglutide is a GLP-1RA, which
acts like other GLP-1RA when given via oral or s.c. route of
administration. It is also available in doses of 0.5, 1 mg and
2 mg via s.c. route of administration. It is hydrophilic, low
molecular weight GLP-1RA. It has 94% structural homology
with human glucagon-like peptide (GLP). In the semaglutide
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molecule, changes were done at three places: 8, 26 and 34
positions as seen in Figure 1. At the eighth position, alanine
is replaced with alpha aminoisobutyric acid, which protects it
from degradation by dipeptidyl peptidase-4 (DPP-4) enzymes.
At the 26" position, the C-18 fatty acid chain is attached to
lysine, which provides strong binding to albumin. At the
34™ position, lysine is replaced with arginine, to prevent the
wrong binding of the C-18 fatty diacid chain at the wrong
position. The half-life of semaglutide is increased to 160 h
with these structural modifications.

MecHANISM OF ORAL BIOAVAILABILITY

Oral administration of semaglutide or other GLP-1RAs leads
to negligible bioavailability 0of 0.01%.['%'"I Protein and peptides
like semaglutide get degraded by proteolytic enzymes and low
pH. Moreover, due to high molecular weight, these are not able
to permeate through GI epithelium leading to low absorption.
This leads to lower absorption and lower bioavailability.!!!1%
The site of absorption for semaglutide is the stomach. Various
studies like ligation studies and scintographic studies showed
stomach is the main site of absorption for semaglutide.!!!'?

The bioavailability of semaglutide has been increased by 100 times
when formulated along with sodium N-(8-[2-hydroxybenzoyl]
amino) caprylate (SNAC). SNAC is a small fatty acid derivative
that promotes absorption across the gastric epithelium. SNAC
increases the localized pH around the tablet and protects it from
proteolytic degradation by enzymes and acidic pH. It helps
in the absorption of semaglutide through the GI epithelium
via the transcellular route. The action of SNAC is time- and
concentration-dependent and is fully reversible.!'!

In various pharmacological studies, the dose of SNAC has
been from 150 to 600 mg and it has been found that 300 mg
of SNAC is the optimum dose to get maximum bioavailability.
When co-formulated with 300 mg SNAC, 1% of semaglutide
is usually absorbed in the stomach.!'*!

Dose Finoing Stupy

Based on a dose-finding study (Phase 2 trial) in which different
doses of oral semaglutide (2.5, 5, 10, 20 and 40 mg) were

studied and three doses of oral semaglutide 3, 7 and 14 mg
were selected for phase 3 trials to have optimal benefit—risk
profiles. All these doses were formulated along with 300 mg
of SNAC.['

CuinicaL Evipence/CuinicaL EFricacy

Glycaemic efficacy

Oral semaglutide has been explored widely in a robust
clinical trial programme named Peptide Innovation for Early
Diabetes Treatment (PIONEER). In the PIONEER trial
programme, oral semaglutide has been explored through
various stages of diabetes from early duration to mid- and
large duration of diabetes with various kinds of antidiabetic
drugs as baseline medication. Oral semaglutide has also
been used in the chronic kidney disease (CKD) population
and for CV safety. In PIONEER clinical trial programme,
9543 subjects were enrolled and 5707 subjects have been
randomized to oral semaglutide. Oral semaglutide has
demonstrated up to a mean 1.5% reduction in HbAlc and
up to 5 kg of weight loss in clinical trials. PIONEER trial
programme has showed around 70% of subjects had achieved
their glycaemic target of HbA 1¢ <7%.1-22 Tables 1 show the
design of the PIONEER clinical trial programme.

A post-hoc analysis showed HbA ¢ reduction up to 2.6% in a
sub-group of patients with a baseline HbA1c >9%.*! Another
post hoc analysis of PIONEER trials showed Asians were more
respondent to semaglutide in terms of HbA lc¢ reduction and
weight reduction.?” It is worth mentioning that in PIONEER
8 trial, most of the Asians (66) were Indians (51).2%!

EARrLY STAGE OF DIABETES

PIONEER 1 has established the clinical efficacy of oral
semaglutide as monotherapy and first-line drug after diet and
exercise. This is a double-blinded, randomized controlled
trial that evaluated the change in HbAlc at 26 weeks with
placebo compared with oral semaglutide at doses of 3 mg,
7 mgand 14 mg (1:1:1:1) in 703 adult patients with untreated
type 2 diabetes mellitus (T2DM). The duration of diabetes
was 3.5 years, body mass index (BMI) 31.8 kg/m? and mean
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Figure 1: Structure of semaglutide
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Table 1: Study design of PIONEER clinical trials

Trial ID (subjects)
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Background antidiabetic

Stratification by
background medication other parameters medication during trial

Oral semaglutide =~ Comparator Randomization Blinding Strat ification by

Duration

ratio

1:1:1:1

(weeks)

None

Japanese/

Double-blind

26 3mg 7mg 14mg Placebo

—703)

PIONEER 1 (n

non-Japanese

Met

No stratification

Met/Met+SU

Open-label

1:1
1:1:1:1

14 mg Empagliflozin 25 mg

52

—822)

PIONEER 2 (n

Met+SU

Double-blind, Japanese/

14 mg Sitagliptin 100 mg

3mg 7mg

78

1864)

PIONEER 3 (n

non-Japanese

double-dummy
Double-blind,

Met+=SGLT2i

Japanese/

Met+SGLT2i

2:2:1

14 mg Liraglutide 1.8 mg

52

PIONEER 4 (n=711)

double-dummy non-Japanese

Double-blind

and placebo

eGFR 30-44/45-59  Met+SU or basal insulin®

mL/min/1.73m?

Met/SU+Met/Basal
insulintMet

1:1

14 mg Placebo

26

324)

PIONEER 5 (n

Presence of CVD  Add-on to standard of care

or risk factors only

Double-blind

1:1

14 mg Placebo

Event-driven

3183)

PIONEER 6 (n

1-2 OADs (Met, SU,
SGLT2i, TZD)

Metformin/TZD/
SU/SGLT2i

Open-label

Sitagliptin 100 mg 1:1

Flexible dose

PIONEER 7 (1=504)

adjustment

Basal or basal-bolus or
premix insulin+Met

Japanese/

Basal insulin/basal-bolus/
premix insulintMet

Double-blind

1:1:1:1

52 3mg 7mg 14mg Placebo

731)

PIONEER 8 (n

non-Japanese

HbAlc 8.0%. The dose was titrated on 4 weekly bases from
3 to 7 and 7 to 14 mg in their respective arms [Table 1].1!8

Significant HbA 1c reduction has been seen with all three doses
3, 7 and 14 mg in comparison to placebo whereas weight
reduction was significant with 7 and 14 mg in comparison to
placebo. With oral semaglutide 14 mg dose, 80% of subjects
have achieved their glycaemic target of HbA 1¢ <7%. This trial
presents robust evidence for the usage of oral semaglutide as
monotherapy in an early stage of diabetes just after diet and
exercise even before metformin. The regulatory approval for
oral semaglutide is as an add-on to metformin or before, if
metformin is contraindicated.!'”

Mip StaGe DIABETES

Oral semaglutide has been explored in PIONEER 2, 3, 4 and
7 trials with mid-duration of diabetes ranging from 7.4 to
8.8 years.!'"-20]

When patients fail to achieve glycaemic control while on
metformin with or without other oral antihyperglycaemic
agents, current treatment guidelines recommend considering
a variety of options including GLP-1RAs, sodium-glucose
co-transporter-2 (SGLT2) inhibitors, DPP-4 inhibitors,
sulphonylureas and thiazolidinediones.**!

PIONEER 2 trial is an open-label, randomized, parallel-group,
multicentre trial in which 822 patients with T2DM were
randomized to two arms of oral semaglutide 14 mg and
empagliflozin 25 mg in a 1:1 ratio. The inclusion criteria were
patients on baseline medication of metformin (>1500 mg or
maximal tolerated) for at least 90 days and HbAlc between
7% and 10.5%. The mean duration of T2DM was 7.4 years.!!”!

Oral semaglutide 14 mg showed significant greater reduction
in HbAlc in comparison to empagliflozin 25 mg at
26 (—0.5% [95% CI: —0.7%, —0.4%]) and 52 weeks. Oral
semaglutide also showed a significant reduction in body
weight in comparison to empagliflozin 25 mg at week
52 (—0.9 kg [95% CI: —1.6, —0.2 kg]). Empaglifiozin did not
show weight loss after 26 weeks whereas oral semaglutide
showed a consistent weight reduction event at week 38.
A significant reduction in waist circumference was also seen
with oral semaglutide arm in comparison to empagliflozin.
Most of the weight loss due to semaglutide was due to fat
loss because of its action on satiety centres. More number of
subjects (71.62%) have achieved their glycaemic targets in
comparison to empaglifiozin at the end of week 52. Most of
the adverse events were mild to moderate in nature. Nausea
is the most common side effect and has been seen in 19.8%
of patients in the oral semaglutide arm. Oral semaglutide was
well tolerated, with a safety profile consistent with that of
GLP-1RAs. Thus, this trial establishes the efficacy and safety
of oral semaglutide in patients with T2DM in addition to
metformin in comparison to empagliflozin.!!”

PIONEER 3 trial was a randomized double-blind,
double-dummy, parallel-group, multicentre, multinational
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phase 3a trial, which compared the efficacy, long-term adverse
event (AE) profile and tolerability of oral semaglutide with
sitagliptin as an add-on to metformin + sulphonylurea in
patients with T2DM. One thousand eight hundred and sixty-four
patients with T2DM with HbA1c 7-10.5% and on background
medication (metformin with or without a sulphonylurea for at
least 90 days) were randomized to oral semaglutide 3, 7, 14 mg
or sitagliptin 100 mg once daily (1:1:1:1) for 78 weeks. The
mean duration of T2DM was 8.6 years.[!#]

Oral semaglutide 7 and 14 mg significantly lowered HbAlc
versus sitagliptin at weeks 26, 52 and 78 demonstrating
superiority. Overall, oral semaglutide 7 and 14 mg showed
greater reductions in HbA1c versus sitagliptin across overall
and all baseline HbA 1¢ subgroups (HbA 1¢ at baseline (<8.0%,
>8.0-<9.0%, >9.0%). A greater number of patients in the
semaglutide 3- and 7-mg groups achieved an HbAlc <7%
as compared with patients on sitagliptin. Oral semaglutide
significantly lowered body weight versus sitagliptin at weeks
26, 52 and 78.1"% Gastrointestinal AEs were the most frequent
AEs to cause premature discontinuation. Nausea was the
most common AE with oral semaglutide 7 and 14 mg (up to
15.1%). Safety and tolerability profile of oral semaglutide was
consistent with other GLP-1RAs.[" PIONEER 3 establishes the
oral semaglutide as a better option in comparison to sitagliptin
in addition to metformin with or without sulphonylurea.

PIONEER 7 was a 52-week open-label trial that compared
the efficacy and safety of once-daily oral semaglutide
(with flexible-dose adjustment based on prespecified HbA1lc and
tolerability criteria to approximate treatment individualization
in clinical practice) with the DPP-4 inhibitor sitagliptin, as
an add-on to existing glucose-lowering medication (one or
two oral antidiabetic agents, i.e., metformin, sulphonylureas,
SGLT-2 inhibitors or thiazolidinediones), in patients with
T2DM. Five hundred and four patients with T2DM were
randomized into two arms - a flexible dose of oral semaglutide
based on HbAlc and gastrointestinal tolerability (3 mg for
8 weeks, followed by either continuation of 3, 7 or 14 mg) or
sitagliptin 100 mg once daily. The mean duration of T2DM
was 8.8 years and HbA 1c was between 7.5 and 9.5%.1""!

A greater proportion of patients achieved an HbAlc <7%
with oral semaglutide (63%) as compared with sitagliptin
100 mg once daily (28%). Significant improvement in HbAlc
(-0.5, 95% CI1-0.7 to -0.4; P < 0.0001) and decrease in body
weight (-1.9,95% CI-2.6 to -1.2; P<0.0001) at 52 weeks were
achieved with oral semaglutide as compared with sitagliptin
100 mg. 9% of patients discontinued treatment in semaglutide
arm due to AEs. The overall safety profile is consistent and
in line with GLP-1RAs as a class. This trial establishes the
superiority of flexible-dose adjustment of oral semaglutide,
which is usually followed in clinical practise in comparison
with sitagliptin.['”]

PIONEER 4 compares the efficacy and safety of oral
semaglutide with a subcutaneously injected GLP-1 receptor
agonist, liraglutide, and placebo in patients with T2DM

uncontrolled on background metformin with or without an
SGLT2 inhibitor. This is a 52-week, randomized, double-blind,
double-dummy, active- and placebo-controlled, parallel-group,
multicentred trial conducted at 100 trial sites in 12 countries.
It included 722 patients with T2DM and baseline HbAlc
between 7 and 9.5% randomized to oral semaglutide 14 mg
once daily, liraglutide 1.8 mg once daily or placebo (2:2:1).
The mean duration of T2DM was 7.6 years.?"

The change in HbAlc at 26 weeks for each treatment group
was —1.3%, —1.1% and —0.1% for semaglutide, liraglutide and
placebo, respectively (P <0.0001 for semaglutide versus placebo,
and P=0.0056 for semaglutide versus liraglutide). At 52 weeks,
the change in HbA 1¢ from baseline was superior for semaglutide
as compared with liraglutide (—0.3% [95% CI: —0.4%, —0.1%]).
Semaglutide was superior compared with liraglutide and placebo
with regard to change in body weight at 26 weeks, with a
reduction of 4.7, 3.2 and 0.7 kg, respectively (P < 0.0001 for all
comparisons). A greater number of patients in the semaglutide
group achieved an HbAlc <7% compared with the liraglutide
and placebo groups. Oral semaglutide was superior to liraglutide
and placebo in HbA 1c reduction and body weight loss over both
comparators at weeks 26 and 52. The safety and tolerability of
oral semaglutide were consistent with liraglutide.*

Because many patients are reluctant to initiate or intensify
therapy by injection, oral semaglutide might be an effective
treatment option, potentially leading to earlier initiation of
GLP-1 receptor agonist therapy in the diabetes treatment
continuum of care. Thus, PIONEER 4 establishes oral
semaglutide as a better option in comparison to injectable
liraglutide in terms of better HbAlc reduction, weight loss
and patient compliance.

Late StaGe oF DIABETES

PIONEER 8 was a randomized, double-blind,
placebo-controlled, parallel-group, multicentre, multinational
trial. In this trial, 731 patients with T2DM inadequately
controlled on insulin with or without metformin were
randomized to oral semaglutide 3, 7 or 14 mg once daily or
placebo once daily (1:1:1:1). The mean duration of diabetes
was 15 years. Fifty-one patients from India were also enrolled
in this trial. PIONEER 8 trial was done in the late stage of
diabetes in patients already on different types of insulin.*"!

All doses of oral semaglutide showed a significant reduction
in HbAlc and weight in comparison to placebo at weeks
26 and 52. With the use of oral semaglutide, there was a
significant reduction in insulin dose with 3, 7 and 14 mg
in comparison to placebo at weeks 26 and 52. The rate
of hypoglycaemia was also not significantly different
when compared with the placebo. Thus, PIONEER 8§ trial
establishes that oral semaglutide can be safe and effective
even in the late stage of diabetes. Oral semaglutide can be
used as a treatment intensification option even in addition
to insulin./?!
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PIONEER 5 was a randomized, double-blind,
placebo-controlled, parallel-group, multicentre, multinational
trial that included 324 subjects with T2DM and estimated
glomerular filtration rate (¢GFR) 30-59 mL/min/1.73 m?,
on stable doses of 1-2 oral antidiabetic drugs (OADs)
(metformin, SU) and/or basal insulin for > 90 days randomized
to oral semaglutide 14 mg and placebo (1:1). The mean
duration of T2DM was 14 years, and 60% of patients had an
eGFR of 45 to <60 mL/min/1.73 m?2.?%

Oral semaglutide showed a significant reduction in HbAlc
and weight. More number of patients achieved their
glycaemic targets in comparison to placebo. Nausea was
more frequent (19%) in the oral semaglutide arm. Thus, this
trial showed similar HbA1c reductions in subjects with renal
impairment compared to other PIONEER trials.?*!

Overall nausea rates were ~ 15% to 20% in patients treated
with oral semaglutide. Despite the rates of nausea observed in
the PIONEER trials, only a small increase in discontinuation
of oral semaglutide as compared with the active drug arms
was found.!'>-2%

GI side effects are usually transient in nature and can be
managed by proper patient counselling. The patient should be
counselled about the GI AEs. GLP-1RA should be started with
alower dose of 3 mg and then accelerate the dose after 1 month
as per recommended dosing conditions. If required, the patient
can be on the same dose even for more time so that patient
can tolerate the dose. Patients should be advised to avoid high
fat-rich meals and reduce the portion size of their meals. The
patient should eat smaller meals and stop eating when feeling
full. Patients should keep them hydrated via drinking water
and other fluids. If GI side effects appear, depending upon the
severity of GI events, either dose can be reduced or maintained
or treatment can be stopped for some time and started again
after a few days. A strategy to incorporate treatment pause,
dosing flexibility and education to support GLP-1RA therapy
persistence was evaluated in the PIONEER 6 trial. If AEs were
manageable, dose escalation was continued as per the given
schedule. However, if the AEs are problematic, the investigators
could reduce the dose and the dose escalation was resumed
once the symptoms were diminished or resolved. The strategy
also has an option for treatment pause if needed. Twenty-three
percentage of patients receiving oral semaglutide had greater
than or equal to one treatment pause, of which 72% had only
one treatment pause. Overall, more than 80% of treatment
completers finished on oral semaglutide 14 mg dose.””

CV Sarety

PIONEER 6 was a Cardiovascular Outcome Trial (CVOT)
designed to evaluate the CV safety of oral semaglutide in
comparison to placebo. This trial included 3183 patients
with uncontrolled T2DM who were either >50 years old with
established CV disease or CKD or >60 years old with CV risk
factors only randomized to oral semaglutide 14 mg or placebo
in addition to standard of care. This was an event-driven trial

and 122 events were planned. The trial was concluded with
137 events with a duration of 16 months. 15.3% had CV risk
factors without established CV disease or CKD. This trial
has met its primary endpoint with 21% reduction in 3-point
major cardiovascular event (3P-MACE) for non-inferiority
(HR: 0.79 [0.57; 1.11] P value for non-inferiority: <0.0001;
P value for superiority: 0.1749). For CV death, a hazard
ratio of 0.49 [0.27; 0.92] was observed, and for all-cause
death, the hazard ratio was 0.51 [0.31; 0.84]. There were 206
participants in PIONEER 6 from India. Thus, this PIONEER
6 trial established the CV safety of oral semaglutide, and CV
superiority is yet to be established. Although Semaglutide
Unabated Sustainability in Treatment of Type 2 Diabetes
(SUSTAIN) 6 trial showed a significant reduction of 26% in
3P-MACE with s.c. semaglutide in comparison to placebo.?8%]

A CV superiority trial under the name of SOUL study is
an ongoing trial, which will give more clarity on the CV
superiority of oral semaglutide in the future.

PLace iN THERAPY As FirsT LiNe, SEconD LINE AND

THIRD LINE

PIONEER 1 trial established the efficacy and safety of oral
semaglutide as first-line drug after diet and exercise in the early
duration of diabetes. Oral semaglutide is indicated as an adjunct
to diet and exercise to improve glycaemic control in adults
with T2DM in addition to metformin or where metformin
is contraindicated as per Indian regulatory authorities.
Additionally, oral semaglutide can be used as an add-on to
metformin as a second-line drug as per the label approval from
India and US. PIONEER 2-trial oral semaglutide has shown
a significant reduction in HbAlc and weight as second-line
drug in addition to metformin in comparison to empagliflozin.
PIONEER 3, 4 and 7 also depict the efficacy and safety of
oral semaglutide as a second- and third-line drug. PFIONEER
5 and 8 also showed efficacy and safety of oral semaglutide
as a second- and third-line drug.!'>-223031]

Thus, oral semaglutide can be used across the spectrum of
diabetes as a first-, second- and third-line drug.

RosusT INDICATIONS

Indications for oral semaglutide are shown in Figure 2. Figure 3
shows the potential place of oral semaglutide as per international

Initialtion Intensification Interchange

[ Patients for whom weight
loss or avoiance of weight
gain would be beneficial

[ Patients in whom
hypoglycemia is concern

[ Patients with established
CVD or at high CV risk

[ Patients with established
renal or hepatic
dysfunction

[ Older patients

[ Patients taking one or
more oral
antihyperglycemic agent
(including metformin) with
inadequate glycemic [ Patient who require
control, tolerability or GLP-1RA and prefer oral
safety formulation over

injectable therapy

[ Patients already receiving
an injectable GLP-1RA
and not reaching glycemic
targets

Figure 2: Indications for oral semaglutide
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O
Patient at N Metformin + other OAD(s) Patient at 9
tow Cvrisk (%)) HbA1C: >7% high CV risk Hjjt\]

! Check renal function
! Agent with proven CV

benefit recommended
GLP-1RA preferred

Q Independent of HbA1c
Main concern

! Check renal function
! Agent with proven CV
benefit recommended
*  SGLT2i preferred
if eGFR adequate*
Or GLP-1RA
if SGLT2i inappropriate

Oral semaglutide
14mg did not
increase CV risk
when added to |
standard care

Add further medications in
a step wise manner

8 |

Consider adding insulin

when added to insulin

Figure 3: Potential place of oral semaglutide in international treatment recommendations

Based on Phase 2 trial results, 3 once-daily dose levels
expected to have optimal benefit-risk profiles: 3, 7 and
14 mg

Oral semaglutide is recommended to initiate with the
lowest dose and a 4-week dose escalation to reduce the
risk of GI AEs

Oral semaglutide is recommended to be taken in the
morning in a fasting state

Postdose fasting for at least 30 minutes before
the first meal of the day

With a sip of water up to half a glass of water
(approximately 120 mL)

Figure 4: Dosing conditions for oral semaglutide

treatment recommendations.***23 Oral semaglutide is approved
for use in all stages of CKD irrespective of eGFR without any
dose adjustment as per the US prescribing information. It can
also be used in hepatic impairment in Child-Pugh scores A, B
and C without any dose adjustment.[3%3!

PosoLogy/Dosing ConbpITIONS

Based on various pharmacological studies, dosing conditions have
been optimized. Oral semaglutide has to be given after overnight
fasting (~ 6 h) with up to 120 ml of water [Figure 4]. As food
affects the absorption of semaglutide, post-dose fasting of 30 min
is recommended before eating, drinking or taking any other
medication. Oral semaglutide was initiated with the lowest dose
and a 4-week dose escalation to reduce the risk of GI AEs.!!43034]

Druc—DRuG INTERACTIONS

Oral semaglutide has been found to be safe with most other
commonly used drugs. Several other antidiabetic medications

have been used as baseline medications in various PIONEER
clinical trial programmes. Oral semaglutide delays gastric
emptying. When co-administering oral medications, instruct
patients to closely follow dosing instructions.

No clinical significant increase in exposure to semaglutide
has been seen on omeprazole. Several other commonly
used drugs like lisinopril, warfarin, metformin, digoxin,
ethinyloestradiol/levonorgestrel, rosuvastatin and furosemide
have been evaluated but no clinically relevant change in
the exposure of semaglutide has been seen in drug—drug
interaction studies [Figure 5]. A slight increase in exposure of
levothyroxine 33% (90% CI: 125-142) at a dose of 600 mcg
has been seen when administered along with oral semaglutide.
Hence, we advise patients on levothyroxine should be strict with
their dosing schedule and take it after 30 min of oral semaglutide
administration and regularly monitor their thyroid profiles.*53%

Drugs with a low therapeutic index like warfarin should need
to be monitored closely. Although it is usual practice to do
international normalized ratio (INR) monitoring with drugs
like warfarin.3>-38

CONTRAINDICATIONS

It has not been studied in patients with a history of pancreatitis.
It is not for the treatment of type 1 diabetes mellitus. It is not
recommended in pregnancy and lactation. It is contraindicated
in patients with a personal or family history of medullary
thyroid cancers (MTC) or patients with multiple endocrine
neoplasia syndrome type 2 (MEN2).5%

Futugre InDICATIONS AND TRIALS

Oral semaglutide has been explored with higher doses of
25 and 50 mg in ongoing PIONEER plus trials.’”) Another
trial under the name PIONEER TEEN is ongoing to see the
efficacy and safety of semaglutide in children and teenagers
with age 10 years to 17 years.*) PIONEER REAL is a
global prospective, non-interventional single-arm real-world
study with oral semaglutide.*'! EVOKE and EVOKE plus
are ongoing trials to see the effect of oral semaglutide in
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The exposure of commonly No clinically relevant
differences in exposure
of oral semaglutide were
observed when co-
administered with the
proton pump inhibitor
omeprazole

administered*(*Lisinopril,
digoxin, metformin,
rosuvastatin, furosemide,
ethinylestradiol) drugs is
not affected to a relevant
degree by oral semaglutide

Figure 5: Drug—drug interactions with oral semaglutide

Alzheimer’s disease.*” SOUL is an ongoing CV superiority
trial with an objective to prove CV benefits with this molecule.

SUMMARY

Oral semaglutide is the world’s first oral GLP-1RA. This
molecule has shown its place in all stages of diabetes and in
addition to various antidiabetic drugs as seen in the PIONEER
clinical trial programme. Oral semaglutide shows significant
HbAlc reduction and weight reduction in comparison to
sitagliptin, empagliflozin and liraglutide also. It has proven
CV safety with tolerable GI AE at par with other GLP-1RAs.
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