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Purpose. To provide pharmacists with information on counseling patients
with type 2 diabetes (T2D) receiving oral semaglutide.

Summary. Oral semaglutide, the first oral glucagon-like peptide 1 (GLP-
1) receptor agonist (GLP-1RA), was approved for the treatment of adults
with T2D by the US Food and Drug Administration in September 2019.
Semaglutide has been coformulated with the absorption enhancer so-
dium N-(8-[2-hydroxybenzoyl] amino) caprylate to improve bioavailability
of semaglutide following oral administration. Oral semaglutide has been
shown to have efficacy and safety profiles similar to those of other GLP-
1RAs. Many patients with T2D have a complex oral medication regimen to
manage their T2D and concomitant chronic comorbid conditions. There-
fore, it is important that patients follow the dose administration instruc-
tions closely: oral semaglutide should be taken on an empty stomach upon
waking with a sip (<120 mL) of plain water and at least 30 minutes before
the first food, beverage, or other oral medications of the day. The most
common adverse effects of oral semaglutide are gastrointestinal (typically
nausea, diarrhea, and vomiting). It is important for pharmacists to counsel
patients prescribed oral semaglutide about optimal oral dosing, why cor-
rect dosing conditions are necessary, expected therapeutic response, and
effective strategies to mitigate potential gastrointestinal adverse events.

Conclusion. Information and practical strategies provided by pharma-
cists may facilitate initiation and maintenance of oral semaglutide therapy
and ensure that each patient achieves an optimal therapeutic response.

Keywords: glucagon-like peptides; glucagon-like peptide 1; diabetes
mellitus, type 2; patient care; patient care management; pharmacists;
pharmacy
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Since 2005, glucagon-like peptide
1 (GLP-1) receptor agonists (GLP-
1RAs) have become well-established
therapies for the treatment of type 2
diabetes (T2D)."* GLP-1RAs are recog-
nized as an efficacious treatment op-
tion with a well-characterized safety
profile, offering effective glycemic
control, weight loss, and a low risk of
hypoglycemia.** Both the American
Diabetes Association (ADA) guidelines
and American Association of Clinical
Endocrinologists/American College of
Endocrinology (AACE/ACE) consensus
statement point to the use of a GLP-
1RA as a second-line treatment option
in patients with inadequate glycemic
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control despite use of metformin.>®
Furthermore, AACE/ACE guidance
suggests GLP-1RAs as the preferred op-
tion, closely followed by a sodium/glu-
cose cotransporter 2 (SGLT2) inhibitor,
over other treatment options in this set-
ting.® In certain circumstances, for ex-
ample if metformin is not tolerated or is
contraindicated, some GLP-1RAs may
be recommended for first-line therapy
instead of metformin.® Independent
of glycemic control, both the ADA and
AACE/ACE guidelines recommend
GLP-1RAs or SGLT2 inhibitors with
proven cardiovascular (CV) benefit or
efficacy in patients with established
atherosclerotic CV disease (ASCVD) or
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at high CV risk.>® The AACE/ACE rec-
ommendation of an SGLT2 inhibitor
or a long-acting GLP-1RA also encom-
passes patients with heart failure (HF)
or chronic kidney disease (CKD).¢ If an
SGLT2 inhibitor with demonstrated CV
disease benefits is not tolerated or is
contraindicated in patients with HF or
CKD, the ADA guidelines recommend
a GLP-1RA with demonstrated CV dis-
ease benefits.®

Until September 2019, 6 GLP-1RA
formulations were available for admin-
istration by subcutaneous injection,
with different administration frequen-
cies (once daily, twice daily, or once
weekly)."!! However, some patients may
prefer oral over injectable medications,>'*
and lower treatment adherence has been
reported when patients perceive a treat-
ment as difficult or inconvenient.'? Oral
semaglutide, the first GLP-1RA developed
for oral administration, was approved by
the US Food and Drug Administration
(FDA) in September 2019 for the treat-
ment of adults with T2D."* Pharmacists
play a key role in the management and
counseling of patients to optimize man-
agement of T2D,'*** so it is important that
they be aware of the information needed
to advise patients and help ensure op-
timal therapeutic responses are achieved
while actively minimizing adverse effects.
Therefore, this article focuses on pro-
viding pharmacists with practical infor-
mation about oral semaglutide, including
guidance for counseling patients during
initiation, titration, and continuation of
oral semaglutide treatment.

Oral delivery of semaglutide

Oral delivery of peptides, such as
semaglutide, can pose a challenge due
to enzymatic and acidic degradation of
proteins and peptides in the gastrointes-
tinal (GI) tract and the limited perme-
ability of these compounds across the GI
epithelium.'® To improve bioavailability
of semaglutide following oral adminis-
tration, it has been coformulated with
the absorption enhancer sodium N-(8-
[2-hydroxybenzoyl] amino) caprylate
(SNAC) 300 mg.'”'® The buffering action
of SNAC raises the local pH where the
tabletlies in the stomach, which protects

KEY POINTS

e Oral semaglutide is the first
oral glucagon-like peptide 1
receptor agonist (GLP-1RA)
approved by the US Food and
Drug Administration for the
treatment of type 2 diabetes.

e Oral semaglutide provides
patients with a new, potentially
more convenient treatment
option that offers similar or
improved efficacy relative to
injectable GLP-1RAs and tol-
erability consistent with that of
the GLP-1RA class.

¢ Patients treated with oral
semaglutide should be coun-
seled about optimal dosing
conditions and why they are
necessary, the expected thera-
peutic response, and effective
strategies to mitigate potential
gastrointestinal adverse events.

semaglutide against proteolytic degrad-
ation and denaturation by the highly
acidic environment (Figure 1).17 SNAC
also facilitates transcellular absorption
of semaglutide across the gastric mucosa
(Figure 1).'” Semaglutide is a long-acting
GLP-1RA with a half-life (¢,) of approxi-
mately 1 week.” Consequently, sub-
cutaneous semaglutide is administered
once weekly.*" Although the #, of oral
semaglutide is also around 1 week, once-
daily administration of oral semaglutide
is needed to achieve therapeutic steady-
state activity and to mitigate the low
bioavailability and high intraindividual
variability in exposure seen after a single
oral dose.'"*® The day-to-day variation in
oral semaglutide exposure with once-
daily dosing is reduced after steady state
isreached in 4 to 5 weeks.'**8

Administration guidance for
oral semaglutide

The presence of food or multiple
tablets in the stomach may affect
absorption of oral semaglutide.'”*

AM J HEALTH-SYST PHARM

| VOLUMET78 |

CLINICAL REVIEW

Early trials demonstrated that after
fast (6-10 hours),
oral semaglutide absorption in the

an overnight

stomach was hindered by the pres-
ence of food consumed within 30 min-
utes of dosing.'”* Clinically relevant
semaglutide exposure was achieved
when oral semaglutide was adminis-
tered with up to 120 mL of water fol-
lowed by a postdose fasting period of
atleast 30 minutes.* Although systemic
exposure and time to maximum con-
centration (¢ __ ) of oral semaglutide in-
creased with longer postdose fasting,
no significant difference was identified
between postfasting times of 30 and
60 minutes.” In light of the above, it
is possible that consuming more than
120 mL (4 fluid ounces) when taking
oral semaglutide could adversely affect
absorption.'” Therefore, patients should
be instructed to take oral semaglutide
once daily when they first wake up with
asip (up to 120 mL) of plain water."* The
tablet should be swallowed whole (and
not chewed, split, or crushed). The pa-
tient should then wait at least 30 min-
utes before consuming any food, other
drinks, or other oral medications. Oral
semaglutide works best if the patient
waits 30 to 60 minutes before eating
(Figure 2).!* Patients should consume
smaller quantities of food at each meal
to avoid GI adverse events (AEs) such
as vomiting.

Dose escalation guidance for
oral semaglutide

Aphase 2 trial initially compared the
effects of once-daily oral semaglutide
(2.5, 5, 10, 20, and 40 mg) and placebo
effects on glycemic control in patients
with T2D.? A standard dose-escalation
strategy was implemented for patients
receiving oral semaglutide 5 to 40 mg,
with all patients started on doses of
2.5 or 5 mg, which were then doubled
every 4 weeks until the randomization
dose (5, 10, 20, or 40 mg) was achieved.
Additional treatment arms evaluated
the effect of dose escalations occurring
every 2 weeks (the fast escalation
group) or 8 weeks (the slow escalation
group), up to 40 mg. At week 26, the
mean change in glycated hemoglobin
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Figure 1. Mechanism of absorption of oral semaglutide. SNAC indicates so-
dium N-(8-[2-hydroxybenzoyl] amino) caprylate.

The buffering action of
SNAC raises the local pH by
neutralizing the acidic pH
of the stomach'”

This higher local pH helps to
protect semaglutide from
degradation by gastric enzymes'”

SNAC facilitates transcellular
absorption of semaglutide across
the gastric mucosa'

© semaglutide
SNAC

(HbA,) concentration from baseline
with oral semaglutide treatment was
dose dependent, ranging from -0.7% (at
a dose of 2.5 mg) to -1.9% (at a dose of
40 mg) after the 4-week dose escalation
schedule. These reductions were sig-
nificant compared to reductions with
placebo use, with estimated treatment
differences (ETDs) for oral semaglutide
vs placebo ranging from -0.4% to -1.6%
(P <0.01 for the 2.5-mg dose, P < 0.001
for all other doses). The proportion of
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patients receiving oral semaglutide
and reporting GI AEs increased with
higher doses (2.5 mg, 31%; 5 mg, 31%;
10 mg, 54%; 20 mg, 56%; and 40 mg,
61%). In addition, among patients re-
ceiving oral semaglutide 40 mg, GI AEs
occurred in a higher percentage of pa-
tients in the fast escalation group (77%)
vs the regular (61%) and slow (54%)
escalation groups.

Based on these findings, 3 dose
levels of oral semaglutide (3, 7, and
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14 mg) were studied in the phase 3a
PIONEER trial program. These trials
established the efficacy and safety pro-
file of oral semaglutide, and the 3-, 7-,
and 14-mg doses were subsequently
approved in the United States for the
treatment of patients with T2D." The
3-mg dose of oral semaglutide is in-
tended not as a therapeutic dose but
rather as a starting dose to mitigate
potential GI AEs.”® The 7- and 14-mg
doses of oral semaglutide are for use
as maintenance doses. To initiate pa-
tients on oral semaglutide, it is recom-
mended that a dose-escalation strategy
be used, starting with 3 mg once daily
for 30 days, then increasing to 7 mg
once daily. Following at least 30 days
at a dosage of 7 mg once daily, the dose
can be further increased to 14 mg if
additional glycemic control is required
(Figure 2).13

Switching between
oral semaglutide and
subcutaneous GLP-1RAs

There is currently insufficient clin-
ical experience in switching between
oral semaglutide and subcutaneous
GLP-1RAs. The recommendation is
to adhere to the posology described
within the labeling of each agent when
switching. However, the product la-
beling for oral semaglutide provides
guidance for switching between the
oral and subcutaneous formulations
of semaglutide. Patients receiving oral
semaglutide 14 mg can transition to
subcutaneous semaglutide 0.5 mg once
weekly on the day after the last oral
dose.”® Those treated with subcuta-
neous semaglutide 0.5 mg can switch to
oral semaglutide 7 or 14 mgup to 7 days
after the last subcutaneous dose.’**

Clinical efficacy of oral
semaglutide

In order to counsel patients on the
therapeutic response they can antici-
pate when receiving oral semaglutide
treatment, it is important that phar-
macists are familiar with the key re-
sults from the PIONEER clinical trial
program.** The main PIONEER pro-
gram comprised 8 global randomized
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Figure 2. Optimal dosing and administration instructions for oral semaglutide.

DOSE-ESCALATION STRATEGY"

3 mg?
Start once daily for 30 days

D

7mg

After 30 days on the 3 mg dose

g

14 mg
If additional glycemic control is needed
after at least 30 days on the 7 mg dose

g

®eD

1. Wake up and take semaglutide tablet on an empty
stomach with up to half a glass of water (4 fl 0z)

Swallow tablets whole
Do not cut, crush, or chew tablets

©0e 06

2. Wait at least 30 minutes before eating, drinking,
or taking any other oral medication
The best time to eat is within 30-60 minutes
after taking oral semaglutide
Eat smaller amounts of food at each meal
and use smaller plates (e.g. a dessert plate)

USE OF CONCOMITANT MEDICATIONS WITH ORAL SEMAGLUTIDE

No impact
Oral semaglutide does not
impact the exposure of:

No dose adjustment
Oral semaglutide has a small
impact on the exposure of:

Patient guidance needed
Oral semaglutide impacts total,
but not maximum exposure of:
¢ Metformin®®

4 Lisinopril®® + Levothyroxine®

¢ S-warfarin® ¢ Furosemide®®
Guidance:

+ R-warfarin® ¢ Rosuvastatin®® i .
Regularly monitor thyroid
parameters as per normal

clinical practice

¢ Digoxin®

+ Ethinylestradiol/

levonorgestrel® Levothyroxine can be taken

either in the morning before

breakfast (230 minutes after

taking oral semaglutide) or at

bedtime with =23 hours since
the evening meal

Omeprazole does not
significantly impact
semaglutide exposure®”

No dose adjustment of
these drugs is likely to be
required in clinical practice

aThe 3-mg dose is intended for treatment initiation and is not effective for glycemic control.

controlled trials (PIONEER trials 1-8) of
atleast 26 weeks’ duration.?*> PIONEER
trials 1 through 5, 7, and 8 included

patients on a range of background treat-
ment regimens (including diet and ex-
ercise, oral glucose-lowering agents,
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and insulin) and involved a number
of different comparators: placebo;
empagliflozin (an SGLT2 inhibitor);
sitagliptin (a dipeptidyl peptidase-4
[DPP-4] inhibitor); and liraglutide (a
GLP-1RA). Furthermore, the PIONEER
5 trial specifically evaluated oral
semaglutide 14 mg in patients with renal
impairment,”” while the PIONEER 7
trial assessed a flexible dosing regimen
of oral semaglutide.”® A CV outcomes
trial (CVOT), the PIONEER 6 trial, was
also included in the PIONEER program
and is discussed later in this article.®
Two further trials (PIONEER trials 9
and 10) were conducted in Japanese
subjects, comparing oral semaglutide
with the GLP-1RAs liraglutide and
dulaglutide.®?

In brief, results from PIONEER
trials 1 through 5 and 8 demonstrated
the efficacy of oral semaglutide in
improving glycemic control and redu-
cing body weight when the dosing and
administration instructions described
previously were followed.*?"** For
patients whose data were analyzed re-
gardless of study drug discontinuation
or rescue medication use, estimated
mean HbA reductions from base-
line at week 26 ranged from 0.9% to
1.2% with use of oral semaglutide 7 mg
and from 1.0% to 1.4% with use of oral
semaglutide 14 mg.**"*32 Estimated
mean body weight reductions from
baseline at week 26 ranged from 2.2 to
2.4 kg with use of oral semaglutide 7 mg
and from 3.1 to 4.4 kg with use of oral
semaglutide 14 mg.**"*-32 With flexible
dose adjustment in PIONEER 7, esti-
mated mean HbA changes from base-
line at week 52 were -1.3% with use of
oral semaglutide and -0.8% with use of
sitagliptin, resulting in an ETD of -0.5%
(95% confidence interval [CI], -0.7% to
-0.4%); P<0.0001).2®

The PIONEER 4 trial was a global
head-to-head trial comparing oral
semaglutide 14 mg with the injectable
GLP-1RA liraglutide (1.8 mg) or pla-
cebo in patients on metformin with
or without an SGLT2 inhibitor. Oral
semaglutide 14 mg was noninferior
to subcutaneous liraglutide 1.8 mg in
decreasing HbA_from baseline at week
559
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26 (ETD for primary endpoint, -0.1%
[95% CI, -0.3% to 0.0%]; P < 0.0001
for noninferiority), and reductions
were significantly in favor of oral
semaglutide at week 52 (ETD, -0.3%
[95% CI, -0.5% to -0.1%]; P = 0.0002).2
Furthermore, oral semaglutide pro-
vided superior weight loss vs liraglutide
at week 26 (ETD for confirmatory sec-
ondary endpoint, -1.2 kg [95% CI,
-1.9 kg to -0.6 kgJ; P = 0.0003), and a
statistically significant difference fa-
voring oral semaglutide was main-
tained at week 52.% These findings were
supported by results of the Japanese
trials. In the PIONEER 9 trial, patients
who received oral semaglutide 14 mg
had a significantly greater mean re-
duction in HbA,_ than those who re-
ceived liraglutide 0.9 mg once daily at
26 weeks (ETD, -0.4% [95% CI, -0.7%
to -0.1%]; P = 0.0077) and a signifi-
cantly greater mean reduction in body
weight at week 52 (ETD, -2.7 kg [95%
CI, -3.8 kg to -1.5 kg|; P < 0.0001).3
Moreover, in the PIONEER 10 trial, the
estimated mean HbA  and body weight
changes from baseline at week 52
(these were supportive secondary effi-
cacy endpoints) were -1.7% and -1.6 kg
with oral semaglutide 14 mg and -1.4%
and 1.0 kg with dulaglutide 0.75 mg
once weekly, respectively (P = 0.0170
for HbA, change and P < 0.0001 for
body weight change, with both com-
parisons favoring oral semaglutide).*

A population pharmacokinetics
(PK) analysis was performed to assess
whether the route of administration
(oral vs subcutaneous) affected effi-
cacy and GI tolerability response in re-
lation to semaglutide exposure.®* Data
were analyzed across a series of clinical
trials in the SUSTAIN program for once-
weekly subcutaneous semaglutide
and the PIONEER program for once-
daily oral semaglutide, and the results
showed that subcutaneous and oral
semaglutide had similar exposure-
response relationships for efficacy and
tolerability. In addition, although there
was greater variability in plasma con-
centrations for oral semaglutide, this
did not affect the response.
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Safety profile of oral
semaglutide

Pharmacists play an important role
in ensuring that patients understand
the most common AEs that they may
experience, and how to manage these
AEs, when initiating any new treat-
ment. Across PIONEER trials 1 through
5, 7, and 8, the safety and tolerability
of oral semaglutide were found to be
consistent with those for the inject-
able GLP-1RA class, with GI-related
AEs being the most common.**"* In
the PIONEER 1 trial, which evaluated
oral semaglutide vs placebo in pa-
tients treated with diet and exercise,
rates of any AE were 58%, 53%, and
57% with use of oral semaglutide 3, 7,
and 14 mg, respectively, and 56% with
placebo use.” The corresponding inci-
dence rates of serious AEs were 3%, 2%,
and 1% with oral semaglutide 3, 7, and
14 mg, respectively, and 4% with pla-
cebo use.” In PIONEER 4, at least 1 AE
occurred in 80% of patients treated with
oral semaglutide 14 mg, 74% of those
treated with liraglutide 1.8 mg, and
67% of placebo recipients.” Serious
AEs occurred at rates of 11% with use
of oral semaglutide 14 mg, 8% with use
of liraglutide 1.8 mg, and 11% with pla-
cebo use.”

Although GI AEs, typically nausea,
diarrhea, and vomiting, were the most
common AEs across the PIONEER pro-
gram, the majority of patients did not
experience GI AEs.**?"* For example,
in the PIONEER 1 trial the incidence
rates of nausea/diarrhea/vomiting
were  8%/9%/3%, 5%/5%/5%, and
16%/5%/7% with oral semaglutide 3, 7,
and 14 mg, respectively, and 6%/2%/2%
with placebo use.”® Furthermore, in
the head-to-head PIONEER trial 4,
nausea/diarrhea/vomiting  occurred
in 20%/15%/9% of patients receiving
oral semaglutide 14 mg, 18%/11%/5%
receiving liraglutide 1.8 mg, and
4%/8%/2% receiving placebo.” It is
also important to note that the GI
AEs tended to be mild to moderate
in severity and transient in nature,
with few discontinuations of study
drug across the trial program.*? The
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incidence rates of premature study
drug discontinuation due to GI AEs in
PIONEER 1 were 2%, 2%, and 5% with use
of oral semaglutide 3, 7, and 14 mg, re-
spectively, and 1% with placebo use.” In
the PIONEER 4 trial, the rates of prema-
ture study drug discontinuation due to
GI AEs were 8% with oral semaglutide
14 mg, 6% with liraglutide 1.8 mg, and
2% with placebo use.*® Moreover, the
PK analysis mentioned in the previous
section also showed that the route of
administration (oral vs subcutaneous)
did not affect GI tolerability response vs
semaglutide exposure.*

The incidence rates of diabetic ret-
inopathy complications reported in
the PIONEER program were similar for
patients treated with oral semaglutide,
placebo recipients, and patients who
received active comparators. The ma-
jority of cases were identified during
routine eye examinations and did
not require further treatment. If oral
semaglutide is used in patients with
a history of diabetic retinopathy, they
should be monitored for progression
of diabetic retinopathy complications,"
consistent with current standard care
for patients with diabetes.

Patients should be advised of the
potential risk of thyroid C-cell tumors,
including medullary thyroid carcinoma
(MTC), as indicated in the boxed
warningin thelabel for oral semaglutide
and other long-acting subcutaneous
GLP-1RAs.*!'"3  Consequently, oral
semaglutide is contraindicated in pa-
tients with a personal or family his-
tory of MTC and those with multiple
endocrine neoplasia syndrome type 2
(MEN 2).

Patients experiencing signs and
symptoms of pancreatitis (severe ab-
dominal pain that may radiate to the
back and is sometimes accompanied
by vomiting) should discontinue use
of oral semaglutide and consult their
physician.® A small number of cases
of acute pancreatitis were reported
in the PIONEER trials, with similar
rates in patients treated with oral
semaglutide and those treated with com-
parator agents.”**> However, a recent
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meta-analysis suggested the GLP-1RAs
are not associated with a change in the
risk of pancreatitis.*

The PIONEER clinical trials showed
that adding oral semaglutide to an ex-
isting treatmentregimen was associated
with a low risk of hypoglycemia, similar
to that reported for empagliflozin,
sitagliptin, and liraglutide and con-
sistent with that for the GLP-1RA drug
class as a whole.'32732

Cardiovascular safety profile.
ASCVD is the leading cause of death in
patients with T2D?¥; therefore, it is im-
portant to consider the CV safety profile
of new medications for T2D. More spe-
cifically, regulatory guidelines stipulate
that a premarketing evaluation of CV
safety should exclude an 80% excess in
CVrisk compared with placebo use and
that an estimated increased risk of 30%
to 80% would warrant a postmarketing
safety trial.* Following a 2-year CVOT,
subcutaneous semaglutide was re-
cently approved by FDA for use in redu-
cing the risk of major adverse CV events
(CV death, nonfatal stroke, or nonfatal
myocardial infarction [MI]) in adults
with T2D and established CV disease.***
The PIONEER 6 trial was a placebo-
controlled CVOT that was designed to
rule out an 80% excess in CV risk with
use of oral semaglutide among patients
with T2D at high CV risk (defined as
age of 250 years with established CVD
or CKD or age of 260 years with CV risk
factors only).?% A total of 3,183 patients
were randomly assigned to receive oral
semaglutide 14 mg (n = 1,591) or a pla-
cebo (n =1,592), both given in addition
to standard of care for T2D and CVD
or CKD. The median follow-up time
in the trial was 15.9 months (range,
0.4-20 months). The primary outcome
(first occurrence of a major adverse CV
event [death from CV causes, nonfatal
M], or nonfatal stroke]) occurred in 3.8%
of patients receiving oral semaglutide
and 4.8% receiving placebo. The trial
met its primary objective, with oral
semaglutide found to be noninferior to
placebo for the 3-point major adverse
CV event primary endpoint (hazard
ratio [HR], 0.79; 95% CI, 0.57, to 1.11;
P <0.001 for noninferiority and P=0.17

for superiority). Results for the compo-
nents of the primary outcome showed
that death from CV causes occurred in
0.9% of patients in the oral semaglutide
group and 1.9% in the placebo group
(HR, 0.49; 95% CI, 0.27-0.92). First
nonfatal MI events were experienced
by 2.3% and 1.9% of patients receiving
oral semaglutide 14 mg and placebo,
respectively (HR, 1.18; 95% CI, 0.73-
1.90). First nonfatal stroke events were
reported in 0.8% and 1.0% of patients
receiving oral semaglutide 14 mg and
placebo, respectively (HR, 0.74; 95%
CI, 0.35-1.57). These results confirmed
the absence of unacceptable excess
CV risk with use of oral semaglutide, a
finding that was consistent with results
of several other GLP-1RA CVOTs.3%4-%
Analyses of neither the primary
endpoint nor its components were
powered to show a difference be-
tween treatments. A larger and longer
CVOT powered to assess a potential
CV benefit with oral semaglutide use is
ongoing (ClinicalTrials.gov identifier,
NCT03914326).

Managing patient expectations
of adverse events. To help manage
patient expectations and optimize treat-
ment adherence, pharmacists should
ensure that patients initiated on treat-
ment with oral semaglutide are aware
that while they may experience GI AEs,
such events are usually mild to moderate
in severity, are generally temporary, and
often occur during dose escalation.?*-%
As GI AEs are typically more frequent
with increasing dose and faster dose
escalation,®* it is important that the
recommended dose-titration strategy
(Figure 2) is followed in order to miti-
gate the likelihood of GI AEs occurring."
Treatment initiation at a low dose before
escalation is similarly recommended for
injectable GLP-1RAs.*!! Furthermore,
there are practical strategies for effective
management and mitigation of GI AEs
that can be employed.

We suggest that if a patient experi-
ences GI AEs despite the recommended
dose-titration strategy, individualized
dose titration and/or dose adjust-
ments could be considered to mitigate
AEs and help maintain adherence to
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treatment. More specifically, patients
could be maintained on the lowest
standard dose (3 mg) for up to 8 weeks
until GI AEs have subsided. In situ-
ations when GI AEs are more than mild
in severity, the current dose could be
temporarily maintained or decreased
until the severity of symptoms is re-
duced. This guidance is given in light of
the flexible dose-adjustment approach
successfully used in the PIONEER 7
study.” In that trial, patients receiving
oral semaglutide were initiated at a
3-mg dose, which was maintained until
week 8. At week 8, patients were escal-
ated to a 7-mg dose if tolerability was
acceptable, and this occurred in 73%
of patients. Subsequently, the dose was
adjusted every 8 weeks based on HbA
level and GI tolerability. Where the
HbA,  concentrationwas 7.0% or higher,
the current dose of oral semaglutide
was escalated to the next dose level. If
patients reported moderate to severe
nausea or vomiting for 3 or more days
in the week prior to the scheduled visit,
the dose was maintained or decreased
to a minimum of 3 mg once daily, irre-
spective of the HbA level and at the
investigator’s discretion. At week 52,
19 (9%), 64 (30%), and 126 (59%) of
the patients still on treatment were re-
ceiving 3-, 7-, and 14-mg doses of oral
semaglutide, respectively. Flexible dose
adjustment enabled individualized tol-
erability management while still pro-
viding significantly greater glycemic
control and decreases in body weight
than have been reported with use of
the DPP-4 inhibitor sitagliptin. Overall
total treatment satisfaction, treat-
ment convenience, and flexibility were
similar for once-daily oral semaglutide
and once-daily oral sitagliptin. These
results could be interpreted to indi-
cate that there was little impact of oral
semaglutide dosing conditions on treat-
ment convenience or satisfaction.?

We would suggest advising patients
that GLP-1RAs increase satiety and they
may feel full more quickly during treat-
ment with oral semaglutide. Patients
should be counseled to stop eating
when they feel full, as overeating may be
a prelude to vomiting associated with
561
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GLP-1RA therapy. It has been reported
that patients feel significantly fuller
after a standardized fat-rich breakfast
meal with use of oral semaglutide vs
placebo.*® It is important to also note
that satiety has been shown to be in-
creased during treatment with oral
semaglutide vs placebo, and this did
notappear to be related to an increased
aversion to food.*® General advice for
patients treated with GLP-1RAs is to eat
smaller meals, particularly for the first
few weeks, which could help minimize
nausea.”* Moreover, patients may re-
frain from consuming greasy food and
try to eat food that is easy to digest.*”*
The key points to communicate to pa-
tients with regard to GI AEs are sum-
marized in Box 1.

Oral semaglutide use in
patients with renal or hepatic
impairment and/or upper

Gl disease

The potential impact of renal im-
pairment, a common comorbidity
in patients with T2D,* on the PK of
oral semaglutide (5 mg for 5 days, fol-
lowed by 10 mg for 5 days) has been
assessed in a multicenter, open-
label, multiple-dose phase 1 trial.”!
Creatinine clearance (CL_) was deter-
mined by the Cockcroft-Gault formula,
and subjects with normal renal func-
tion (n = 24), mild renal impairment
(CL,, of 60-89 mL/min/1.73 m* n = 12),
moderate renal impairment (CL_ of
30-59 mL/min/1.73 m? n = 12), severe
renal impairment (CL_ of 15-29 mL/
min/1.73 m? n = 12), or end-stage renal
disease (ESRD) requiring hemodialysis
(n =11) were included; 12 subjects had
T2D. No consistent variation or clinic-
ally relevant pattern of increase or de-
crease in semaglutide exposure was
identified in comparing subjects with
renal impairment of varying levels of
severity and those with normal renal
function.®® While the proportion of pa-
tients experiencing AEs was higher
among those with renal impairment
(mild, 58%; moderate, 58%; severe, 25%;
ESRD, 27%) than those with normal
renal function (21%), the severity of
renal impairment did not appear to
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impact the rate of AEs.”* Therefore, no
oral semaglutide dose adjustment is
recommended for patients with renal
impairment."* However, precautions
should be taken to avoid fluid deple-
tion and dehydration if patients ex-
perience GI AEs, as this may adversely
affect renal function.”® The PIONEER
5 trial showed that oral semaglutide
was superior to placebo in decreasing
HbA, (ETD, -0.8%; P < 0.0001) and
body weight (ETD, -2.5 kg; P < 0.0001)
in patients with T2D and moderate
renal impairment (defined as an es-
timated glomerular filtration rate of
30-59 mL/min per 1.73 m?).?” No unex-
pected safety findings were reported,
and the AE profile was consistent with
that for the GLP-1RA class and that for
a T2D population with moderate renal
impairment. The efficacy and safety of
oral semaglutide in patients with se-
vere renal impairment or ESRD have
notbeen assessed in clinical trials. Data
suggest the GLP-1RA class may have a
renoprotective effect in patients with
moderate or severe renal function.*>*5
In the LEADER study, liraglutide use
was associated with a slower deterior-
ation in renal function than that seen
with placebo use.** In the REWIND
study, treatment with dulaglutide led
to a lesser decrease in renal function
than occurred with placebo use.** Oral
semaglutide was shown to decrease the
urinary albumin-to-creatinine ratio, a
risk marker for kidney damage, similar
to findings with liraglutide and sub-
cutaneous semaglutide.?”>

Hepatic impairment is also a poten-
tial comorbidity in patients with T2D,
and the impact of hepatic impairment
on the PK of oral semaglutide (5 mg for
5 days, followed by 10 mg for 5 days)
has been investigated in a multicenter,
open-label, multiple-dose phase 1
trial.®® Subjects with normal hepatic
function (n = 24), or mild (n = 12), mod-
erate (n = 12), or severe (n = 8) hepatic
impairment, as determined by Child-
Pugh score, were included; 6 subjects
had T2D. Similar semaglutide exposure
was observed across the hepatic func-
tion groups, with no apparent effect of
hepatic impairment on semaglutide
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PK. Reported AEs were in line with
those for other GLP-1RAs, and no safety
concerns were identified.>® Therefore,
no oral semaglutide dose adjustment is
recommended for patients with hepatic
impairment.”

As the stomach is the key site of ab-
sorption of oral semaglutide, the effect
of upper GI disease on the PK of oral
semaglutide was evaluated in an open-
label, parallel-group trial.** Patients
with T2D and upper GI disease (chronic
gastritis [n = 5], gastroesophageal re-
flux disease [n = 8], or both [n = 23]) or
without upper GI disease (n = 19) were
included.®® No statistically significant
difference in semaglutide exposure was
observed in patients with vs patients
without upper GI disease.*® Therefore,
no dose adjustment is recommended."
Caution would still be prudent in pa-
tients with established GI disease due
to the AE profile of oral semaglutide
and the GLP-1RA class as a whole.
However, no safety concerns were
identified by this study,*® and the most
common AEs observed were generally
in line with those observed with use of
other GLP-1RAs.»"!!

Concomitant medication use
with oral semaglutide

Many patients with T2D require
a complex medication regimen to
manage T2D and/or other chronic
comorbid conditions (eg, hypertension,
dyslipidemia, CKD, CV disease).’” It
is therefore important to understand
if the PK of these medications may be
affected by oral semaglutide, or vice
versa. In particular, it is possible that the
known effect of GLP-1RAs in delaying
gastric emptying may impact the ab-
sorption of other oral medications.”
The effect on the PK of oral semaglutide
when the drug is administered in com-
bination with omeprazole or mul-
tiple oral placebo tablets has been
assessed (Figure 3).%% Semaglutide
exposure appeared slightly increased
when oral semaglutide was admin-
istered with omeprazole vs alone;
however, the differences were not
statistically significant, and concomi-
tant omeprazole administration did
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Box 1. Key Take-Home Messages and Counseling Tips for Optimal Management of Patients With Type 2 Diabetes

Dosing recommendations™

e Oral semaglutide should be taken on an empty stomach when the patient first wakes up.

e Patients should take oral semaglutide with no more than a sip (up to 120 mL, or 4 fluid ounces) of plain water.

¢ Patients should wait at least 30 minutes after taking oral semaglutide before consuming any food, other drinks, or other medica-
tions.

e |t is best to eat within 30 to 60 minutes after taking oral semaglutide.

¢ Oral semaglutide tablets must be kept in the blister card until use and therefore should not be placed in a pill box.

Managing patient expectations regarding glycemic efficacy'32527.2%-32

* Oral semaglutide 7 mg is effective at lowering glycated hemoglobin (HbA, ), with estimated mean HbA, _ reductions from baseline
of approximately 0.9% to 1.2% after 26 weeks; patients may expect HbA, reductions of this magnitude, though actual reductions
in HbA, _ will vary between patients.

If further HbA,  reductions are required, the patient can escalate the dose of oral semaglutide from 7 mg to 14 mg. HbA, _ reduc-
tions of approximately 1.0% to 1.4% can be expected with oral semaglutide 14 mg after 26 weeks, but as above, this can vary
between patients.

Oral semaglutide 3 mg is intended to be used when initiating treatment, to help patients become accustomed to taking a
glucagon-like peptide 1 receptor agonist and to mitigate gastrointestinal adverse events (Gl AEs) before patients are dose-
escalated to oral semaglutide 7 mg; it will not provide the full HbA, -lowering effect that is achievable with oral semaglutide and is
not intended to be the final maintenance dose

Managing patient expectations regarding body weight?527.29-32
¢ Patients may lose an average of up to 2.2 to 2.4 kg after 26 weeks of treatment with oral semaglutide 7 mg, and up to 3.1 to 4.4 kg
with oral semaglutide 14 mg; as these are study averages, actual results will vary between patients, as well as their adherence to
lifestyle changes.
e Patients should be encouraged to stop eating upon reaching satiety.

Comorbidities'®?’

¢ Oral semaglutide has a favorable safety profile and is effective for patients with moderate renal impairment.

e Patients with renal impairment should be advised to take precautions to avoid fluid depletion and dehydration when experiencing
Gl AEs, as this may adversely affect renal function, and if they experience severe or prolonged Gl AEs, they should be advised to
speak with their healthcare provider.

¢ No dose adjustment of oral semaglutide is recommended in patients with renal impairment.

¢ No dose adjustment of oral semaglutide is recommended in patients with hepatic impairment.

Concomitant medications'357-6

e |t is very important to follow the dosing conditions for oral semaglutide to ensure that other medications the patient may be using
do not affect the efficacy of oral semaglutide, or vice versa.
Oral semaglutide does not affect exposure of lisinopril, warfarin, digoxin, or ethinylestradiol/levonorgestrel.
Oral semaglutide increases exposure of metformin, furosemide, and rosuvastatin; however, increases in exposure are not con-
sidered to be clinically relevant.
Oral semaglutide increases exposure of levothyroxine.
It is recommended that increased clinical or laboratory monitoring should be considered for medications that require clinical moni-
toring or those that have a narrow therapeutic index (eg, warfarin and levothyroxine).

Management of AEs'3.2527-52:47-49

e Patients should be informed that Gl AEs can occur after initiating treatment with or escalating the dose of oral semaglutide, but
that these events are generally mild-to-moderate and transient in nature.

¢ The dose-escalation strategy and flexible dose adjustment can be employed effectively during treatment to enable individualized
tolerability management while still providing effective glycemic control and decreases in body weight.

¢ To help manage expectations, it is important to highlight to patients that hunger is likely to be satiated more quickly than they are
accustomed to when they start taking oral semaglutide.

¢ To help prevent or manage any Gl AEs that may occur, patients should be advised to eat smaller meals for the first few weeks and
stop eating when they feel full, to refrain from consuming greasy food, and to try to eat food that is easy to digest.

not affect semaglutide # _ or t,.% It
is speculated that this slight increase
in semaglutide exposure may be due
to the proton pump inhibitor-associ-
ated increase in gastric pH influencing
semaglutide absorption.*” Absorption

of oral semaglutide has been shown
to decrease when coadministered
with multiple (ie, 5) placebo tablets.?
This phenomenon is addressed in
the clinical dosing guidance for oral
semaglutide, in that patients should
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be advised to wait at least 30 minutes
before taking other oral medications
(Figure 3).3

Drug interaction studies also in-
vestigated whether coadministration
with oral semaglutide would affect
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Figure 3. Key phase 1 drug-drug interaction information for coadministration with oral semaglutide. All study participants
were healthy adult subjects. AUC indicates area under the curve; bc, baseline-corrected; Cl, confidence interval; C__,
maximum serum concentration; PK, pharmacokinetics; SS, steady state. AUC and C,__ ratios are for victim drug with/
without oral semaglutide unless otherwise stated.

Study details Victim/perpetrator drug Impact on exposure

Trials assessing the effect of perpetrator drug on oral semaglutide PK

+ NCT022498715"

« Randomized, open-label, parallel-group trial
«N=54 Omeprazole 40 mg,
once daily® AUC, 541, pay 10 —T—— 1.13 (0.88, 1.45)

‘No effect’ interval

A
v

« All subjects received oral semaglutide once daily
(5 mg for 5 days followed by 10 mg for 5 days) Crnax, Day 10 —f—eo—— 1.16 (0.90, 1.49)
administered alone or with omeprazole

AUCy,y F—t—i 0.66 (0.56, 0.78)

1
+ NCT02920385% . i
« Open-label, one-sequence, crossover, two-part trial Conax ’: 1 : 0.68 (0.57, 0.80)
5 placebo tablets, T T t T T T T T |
* N=45 once daily for 5 weeks® 0.5 0.6 0.7 0.8 0.9 1.01.1 1.25 1.45 1.65
- Part B: multiple placebo tablets with steady-state Estimated ratio, 90% Cl
Decrease < » Increase

oral semaglutide 14 mg for 5 weeks
Effect on exposure of oral semaglutide

Trials assessing the effect of oral semaglutide on victim drug PK

« NCT02070510% Lisinopril20mg,  AUC,.. ! Lo 1.07 (0.99, 1.15)
« Open-label, single-sequence, crossover trial (s[lvnglzed)ose C.o C L. C 0.96 (0.8, 1.06)
< N=52 P [
1 1
« Victim drugs were administered alone or S-warfarin 25 mg, AUC,_., L re4 ! 1.08 (1.04, 1.12)
coadministered with oral semaglutide single dose® 1 1
(20 mg once daily at steady-state) (n=46) Gz e o ! 0.88(0.83, 0.94)
1 1
1 1
+ NCT02249910% Metformin 850 mg,  AUC,_, L e 1.32 (1.23, 1.43)
« Open-label, single-sequence, crossover trial Prl;llge3(1j?”y for 4 days® Con i L i 0.98 (0.90, 1.06)
«N=32 ! !
« Steady-state metformin or a single dose of digoxin | Digoxin 500 pg, AUC,_, | —He— 1.03 (0.96, 1.11)
administered alone or coadministered with oral single dose ! !
semaglutide (20 mg once daily at steady-state) | (n = 31) Cornax e i 0.98 (0.89, 1.09)
1 1
. 60 1 1
NCT02845219 Ethinylestradiol AUC o4, ss : e 1.06 (1.01, 1.10)
« Open-label, single-sequence, crossover trial 0.03 mg Cron 56 - —e - 0.97 (0.90, 1.05)
« N = 25 post-menopausal females q q
1 1
« 8 days of oral contraceptive alone and 8 days Levonorgestrel AUC oan ss H H—— | 1.06 (0.97, 1.17)
of combined oral contraceptive victim drug with 0.15 mg 1 1
steady-state oral semaglutide ’ Crnax, ss e o - 0.95(0.87, 1.05)
1 1
1 1
+ NCT03010475% Furosemide 40 mg, AUCo.. ! —le—i  1.28(1.16, 1.42)
« Open-label, one-sequence, crossover trial single dose Crax I_Q—E-I i 0.66 (0.53, 0.82)
TN AUC, ! "—Q—|141 1.24, 1.60
« Victim drugs administered alone or Rosuvastatin 20 mg, i . i -41(1.24,1.60)
with steady-state oral semaglutide single dose Cro - ——e—H 1.10 (0.94, 1.28)
1 1
1 1
AUC ! |- 1.33 (1.25, 1.42
- NCT02920385% e | i ( )
_ © — i 0.88 (0.81, 0.94)
« Open-label, one-sequence, crossover, two-part trial . betmax 1 1 !
Levothyroxine r T T +— T t T 1
«N=45 600 g, single dose 05 06 07 08 091011 125 145165
« Part A: levothyroxine 600 pg alone or Estimated ratio, 90% ClI
with steady-state oral semaglutide 14 mg Decrease < > Increase

Effect of oral semaglutide on exposure

aRatio for oral semaglutide with/without perpetrator drug.
bThe corresponding mean (interquartile range) AUCO—« and Cmax values for R-warfarin were 1.11 (1.06-1.15) and 0.91 (0.86-0.96), respectively.
°Morning dose of metformin was administered in fasting state due to dosing conditions for oral semaglutide.
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the PK of lisinopril, warfarin, digoxin,
or metformin®; furosemide or
rosuvastatin®; or the combined oral
contraceptive  ethinylestradiol/levo-
norgestrel (Figure 3).%° Oral semaglutide
(a single dose) did not impact ex-
posure to lisinopril, warfarin, digoxin,
or ethinylestradiol/levonorgestrel.*%
The International Normalized Ratio
(INR) from time 0 to 144 hours after
dosing (INR__) for warfarin was also
not affected (the estimated ratio [with
vs without oral semaglutide] was
0.98; 90% CI, 0.96-1.01).® Although
oral semaglutide had a small im-
pact on metformin, furosemide, and
rosuvastatin exposure, the changes ob-
served were not considered clinically
relevant, and no adjustment of the dose
of these drugs is likely to be required in
clinical practice (Figures 2 and 3).13%59
The observed changes in drug exposure
may be due to the known effect of GLP-1
analogs in delaying gastric emptying.®'

Oral semaglutide and
levothyroxine have similarities in their
dosing requirements,'*** and when
coadministered with oral semaglutide
at steady state, total thyroxine ex-
posure after a single 600-pg dose
has been shown to increase by 33%
without affecting maximum exposure
(Figure 3).2° Therefore, it is important
to follow the dose administration in-
structions for oral semaglutide closely,
monitor thyroid parameters, and ad-
just treatment if required.”® Patients
should be counseled to speak to
their pharmacist or healthcare pro-
vider as soon as possible if any unex-
pected change in health is noticed.
Consideration could be given to
taking levothyroxine at bedtime, at
least 3 hours after the evening meal.®
However, it should be noted that
none of the studies investigating bed-
time dosing of levothyroxine included
coadministration of oral semaglutide.

In summary, the safety profile
of oral semaglutide was as expected
for agents in the GLP-1RA drug class
across all of the drug interaction
studies. The key information regarding
use of concomitant medications with
oral semaglutide for pharmacists to

be aware of is outlined in Figure 2 and
summarized in Figure 3.

Conclusion

Approval of oral semaglutide, the
first oral GLP-1RA, has provided pa-
tients with a new, potentially more con-
venient treatment option that offers
similar or improved efficacy relative to
injectable GLP-1RAs and tolerability
consistent with that of other agents
in the GLP-IRA class. Although oral
semaglutide is a recently available treat-
ment, some analyses suggest that oral
semaglutide could offer a potentially
cost-effective treatment relative to other
agents, including GLP-1RAs and the
SGLT2 inhibitor empagliflozin.5*% It is
crucial, however, that pharmacists work
closely with patients to ensure their
understanding of the correct dosing
instructions for oral semaglutide: (1)
take on an empty stomach when first
awake, with 4 ounces or less of water;
(2) swallow whole (do not chew, split,
or crush); and (3) wait at least 30 min-
utes prior to taking food, other bev-
erages, or other oral medications.” In
addition, patients should be aware of
potential GI AEs, reassured that these
effects are typically mild to moderate
and transient in nature, and that a dose-
titration schedule can help manage GI
AEs. Patients should also be informed
that changes to their eating behavior,
such as eating smaller meals, minim-
izing overeating, and avoiding greasy
food, will also help minimize GI AEs.
These approaches will help pharmacists
provide patients with the support and
counseling they need to successfully
navigate the initiation and continuation
of oral semaglutide therapy.
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