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Expert Opinion on the Cardio-Renal-Metabolic 
Approach to Management of Adults with 
Type 2 Diabetes Using Oral Semaglutide:  
An Indian Perspective

ABSTRACT
Objective: This study aims to evaluate the efficacy and 
safety of oral semaglutide in managing type 2 diabe-
tes (T2D) through a cardio-renal-metabolic approach 
tailored for the Indian context.
Materials and methods: A literature review was con-
ducted using PubMed and Google Scholar, focusing on 
systematic reviews, meta-analyses, and randomized 
controlled trials related to oral semaglutide. Findings 
were discussed at the 16th National Insulin and Incretin 

Summit (NIIS) on November 19, 2022, where an expert 
panel developed guidelines based on collective insights 
and live opinion polls.
Results/Key findings: The expert committee recom-
mends oral semaglutide for adults with T2D due to its 
effectiveness in lowering blood glucose and promot-
ing weight loss. It can be used alone or with other 
oral anti-diabetic agents, except dipeptidyl peptidase 
4 inhibitors (DPP-4i). The drug is safe for those with 
cardiovascular disease or chronic kidney disease (CKD). 
Common gastrointestinal side effects are typically mild. 
Administration requires fasting for 30 min after dosing. 
Gradual dose escalation is advised to minimize side 
effects, and patients should be counseled on potential 
interactions with other medications and pregnancy 
considerations. (Clin Diabetol 2025; 14, 7: xx–xx)
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Introduction
Burden of type 2 diabetes

According to the 10th edition of the Diabetes Atlas 
released by the International Diabetes Federation (IDF) 
in 2021, diabetes mellitus (DM) affects 8.8% of the 
adult population in the world [1]. India has the dubi-
ous distinction of having the second-largest number 
of adults living with diabetes after China [2]. The 2023 
ICMR-INDIAB national cross-sectional study (ICMR-IN-
DIAB-17) reported an estimated prevalence of diabetes 
in India among individuals aged 20 years and above 
of 11.4%. Additionally, it has been estimated that al-
most 57% of adults living with diabetes in India remain 
undiagnosed [3]. The 2018 Indian Council of Medical 
Research (ICMR) guideline specifies a target glycated 
hemoglobin (HbA1c) value of ≤ 7% for non-pregnant 
adults with diabetes [4]. However, despite the avail-
ability of a plethora of oral antidiabetic drugs (OADs) 
and insulin preparations, the overall glycemic control 
of adults living with diabetes in India remains dismal: 
the reported mean HbA1c value of 9.0% is far higher 
than the target of ≤ 7% [5]. Clinical inertia (failure to 
initiate or intensify therapy when warranted) and non-
adherence to treatment pose significant challenges in 
achieving glycemic targets. Early initiation of treatment, 
followed by timely intensification, is recommended to 
achieve glycemic targets [6, 7].

People with type 2 diabetes (T2D) are at increased 
risk of developing microvascular complications, such 
as nephropathy, retinopathy, and neuropathy, and/or 
macrovascular complications, such as cardiovascular 
disease (CVD), cerebrovascular disease, and peripheral 
vascular disease. Poor glycemic control significantly 
contributes to the risk of microvascular and macrovas-
cular complications [8]. Moreover, a prospective cohort 
study including 18,961 subjects reported in the year 
2022 that a 5-year increase in the duration of diabetes 
resulted in an excess risk of approximately 20% for CVD 

and stroke [9]. According to the Framingham risk score, 
people with diabetes face a 2- to 4-fold higher risk of 
cardiovascular (CV) mortality [10]. The Swedish Heart 
Registry reported a 37% increased risk of mortality in 
people with diabetes and heart failure (HF) [11]. Chronic 
kidney disease (CKD) has been reported in 48.4% of 
people with T2D [12]. The presence of CKD increases 
the risk of major adverse cardiovascular events (MACE), 
HF, and all-cause mortality among people with T2D [13]. 

Several non-insulin-based therapies are available 
for the management of T2D, including metformin, 
sulfonylureas, thiazolidinediones, dipeptidyl peptidase 
4 inhibitors (DPP-4i), sodium-glucose co-transport-2 
inhibitors (SGLT2i), glucagon-like peptide-1 receptor 
agonists (GLP-1RA), amylin analogues, and alpha-
glucosidase inhibitors. Among these, SGLT2 inhibitors 
and GLP-1RAs with proven CVD benefits have been 
recommended by several national and international 
associations, including the European Association for 
the Study of Diabetes (EASD), the American Diabetes 
Association (ADA), the AACE, RSSDI, ESC, and AHA, for 
use in people with T2D with established atherosclerotic 
cardiovascular disease (ASCVD) and/or CKD, to reduce 
the risk of CV events or CKD progression, independent 
of baseline HbA1c or metformin use. 

Role of GLP-1RA in the management of type 2 
diabetes

Glucagon-like peptide-1 (GLP-1) is a peptide re-
leased from the L-cells of the small intestine in response 
to food intake. It stimulates glucose-dependent insulin 
secretion and inhibits release of glucagon. GLP-1 also 
decreases gastric emptying and reduces appetite. In 
many people with T2D, it has been shown that the 
effects of GLP-1 are blunted, and the administra-
tion of pharmacological doses of GLP-1 overcomes 
this. In people with T2D, GLP-1RAs target 6 of the 8 
core pathophysiological defects of T2D (Tab. 1) [14]. 

Table 1. Pharmacological Targets of GLP-1RAs [16–20]

Organ Pathophysiology Effect of GLP-1RA

Pancreas Impaired insulin secretion from pancreatic β-cells Enhances glucose-dependent secretion of insulin and amylin

Increased glucagon secretion from pancreatic α-cells Suppresses secretion of glucagon

Liver Increased hepatic glucose output Reduced hepatic glucose output

Satiety Centre Dysfunction of central neurotransmitters Increases satiety (central action)

GI tract Decreased incretin effect Slows gastric emptying

Kidney Increased glucose absorption, activation  

of the cAMP-protein kinase A pathway

Increased natriuresis, protection  

from oxidative injury

Cardiac Oxidative stress, increased inflammation,  

hypercoagulability, reduced endothelial function,  

impaired LV function

Increased myocardial contractility, increased heart rate,  

increased myocardial glucose update, decreased  

ischemia-induced myocardial damage

cAMP — cyclic adenosine 3′,5′-monophosphate; GI — gastrointestinal; GLP-1RA — glucagon-like peptide-1 receptor agonist; LV — left ventricle
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GLP-1RAs like albiglutide, dulaglutide, exenatide, lira-
glutide, lixisenatide, and semaglutide bind to, and 
activate, the GLP-1RA. Pharmacologically, GLP-1RAs 
enhance insulin secretion, slow gastric emptying, sup-
press apoptotic cell death, and increase proliferation 
of pancreatic β-cells [15]. A comparison of the differ-
ent GLP-1 RAs approved for use in people with T2D 
is presented in Table 2 [16–20]. Clinically, GLP-1RAs 
significantly reduce HbA1c and body weight with 
a very low risk of hypoglycemia. Overall, all GLP-1RAs 
are CV-safe, including a few that have been shown to 
have proven CV benefit [21]. 

Recommendations of various guidelines on the 
use of GLP-1 RA in the management of T2D

Most guidelines recommend using a GLP-1RA across 
the entire spectrum of disease in people with T2D unless 
there is a specific contraindication. GLP-1RAs with proven 
CV benefit are specifically recommended for use in people 
with T2D with high risk for cardiorenal disease or in those 
with established ASCVD; they are also preferred in people 
with T2D with CKD when the use of a SGLT2i is contrain-
dicated or is not tolerated. GLP-1RAs are also indicated in 
people with T2D without ASCVD or CKD for glycemic con-
trol and are preferred in people with T2D where weight 
loss is a desired therapeutic outcome (Tab. 3).

Table 2. Comparison of Short-Acting versus Long-Acting GLP-1RAs [17, 22]

Parameters Short-acting GLP-1RAs Long-acting GLP1-RAs 

Compounds Exenatide, lixisenatide Albiglutide, dulaglutide, exenatide LAR, liraglutide, semaglutide 

Half-life 2–5 h 12 h-several days

Control of fasting glycemia Modest reduction Strong reduction

Control of postprandial glycemia Strong reduction Modest reduction

Frequency of dosage OD/BID OD/QW

Fasting insulin secretion Modest stimulation Strong stimulation

Gastric emptying rate ↓↓ ↓

Heart rate Slight increase (0–2 bpm)  

or no effect

Moderate increase (2-5 bpm)

BID — twice daily; GLP-1RA — glucagon-like peptide-1 receptor agonist; OD — once daily; QW — once weekly

Table 3. Recommendations of Salient Guidelines for Use of GLP1-RA in the Management of People with T2D

Guideline Recommendation

ADA 2024 standards of 

care [23]

For adults with T2D and established or high risk of ASCVD, HF, and/or CKD, treatment should include GLP-

1RAs and/or SGLT2is to reduce CV and kidney disease risk, regardless of HbA1c values (Grade A).

GLP-1RAs are preferred over insulin for glycemic management in adults with type 2 diabetes (Grade A).

If insulin is used, combining it with a GLP-1RA is recommended for better glycemic control, weight benefits, 

and reduced hypoglycemia risk. Insulin dosing should be reassessed with the addition or dose escalation of 

a GLP-1RA (Grade A).

ADA EASD 2019 [24] GLP-1RAs with proven CV benefits should be preferred in people with T2D who have established ASCVD or 

multiple high-risk CVD factors.

Among people with type 2 diabetes and established CKD, GLP-1RA with proven CVD benefit should be con-

sidered when SGLT2i is contraindicated or not tolerated. 

Research society for 

the study of diabetes 

in India (RSSDI) 2022 

[25]

GLP-1RAs with proven CV benefits should be considered in people with T2D with ASCVD, with multiple risk 

factors for ASCVD, and those with CKD (when a SGLT2i is contraindicated or not tolerated). 

GLP-1RAs can be considered a viable second- or third-line option for managing glycemia in people with T2D 

and hyperglycemia.

GLP-1RAs are preferred for the management of glycemia in people with T2D when weight loss is a desired 

outcome. 

A1c — glycated hemoglobin; ADA — American Diabetes Association; ASCVD — atherosclerotic cardiovascular disease; CKD — chronic kidney disease; 
CV — cardiovascular; CVD; cardiovascular disease; DKD — diabetic kidney disease; DM — diabetes mellitus; eGFR — estimated glomerular filtration 
rate; EASD — European Association for the Study of Diabetes; GLP-1 glucagon-like peptide-1; GLP-1 RAs — glucagon-like peptide-1 receptor agonists; 
HF — heart failure; MACE — major adverse cardiovascular events; RSSDI — research society for the study of diabetes in India; SGLT2 — sodium-glucose 
cotransporter-2; T2D — type 2 diabetes
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Role of “oral” GLP-1RA in the management of 
people with T2D (Fig. 1)

Despite the manifold benefits of glucagon-like 
peptide-1 receptor agonists (GLP-1 RAs) in the manage-
ment of people with T2D, their use is somewhat limited 
globally. Among the many reasons for this limited use, 
including the fact that GLP-1 RAs are very expensive, 
the route of administration is an added hindrance 
because most GLP-1 RAs marketed initially had to be 
administrated as a subcutaneous injection. The need 
to administer medication by injection is a deterrent 
for many adults with T2D, presenting a challenge not 
only during initiation of therapy but also for long-term 
adherence. The advent of the first oral GLP-1RA, oral 
semaglutide, which was approved for use for glucose 
control in people with T2D by the US FDA in 2019, 
opens up exciting new possibilities by overcoming the 
fear of injection among adults with T2D [21].

Need for expert opinion
Oral semaglutide was approved in India in January 

2022 for glycemic management in people with T2D. 
However, several critical practical aspects of its use in 
people with T2D in the Indian context need elucida-
tion to ensure its effective and safe use. In the first 
instance, there is a pressing need for a simple dosing 

and administration schedule to reap maximal benefits. 
Secondly, there are no practical recommendations for 
modifications that need to be made when using oral 
semaglutide with other commonly used medications, 
including other oral anti-diabetic agents, statins, 
levothyroxine, anticoagulants, and anti-hypertensive 
drugs. The third practical concern relates to transition-
ing from an injectable GLP-1RA to oral semaglutide in 
people with T2D who want to switch from an inject-
able GLP-1RA to oral semaglutide. Finally, the dosing 
of oral semaglutide is complex in people with T2D with 
special situations and with comorbidities, especially 
CKD, HF, CVD, and stroke. In the absence of defini-
tive information on these practical clinical challenges, 
a committee was constituted to review the available 
evidence and provide an expert opinion on the cardio-
renal-metabolic approach to the management of T2D 
using oral semaglutide.

Methodology
A literature review of PubMed and Google Scholar 

was performed to obtain available evidence on the 
efficacy and safety of oral semaglutide and its recom-
mendations. Systematic reviews, meta-analyses, rand-
omized controlled trials, and key cited articles relating 
to oral semaglutide were reviewed by doctors, and 

Figure 1. Use of GLP-1RA in the Management of Person with T2D [21] 
CKD — chronic kidney disease; CV — cardiovascular; CVD; cardiovascular disease; DPP-4i — dipeptidyl peptidase-4 inhibitors; 
eGFR — estimated glomerular filtration rate; GLP-1 RAs — glucagon-like peptide-1 receptor agonists; HbA1c — hemoglobin 
A1c; HF — heart failure; SGLT2 — sodium-glucose cotransporter-2; SU — sulfonylureas; T2D — type 2 diabetes mellitus; 
TZD — thiazolidinediones
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guidance relevant to the cardio-renal-metabolic ap-
proach for the Indian scenario was framed. The recom-
mendations were discussed at the 16th National Insulin 
and Incretin Summit (NIIS), held on November 19, 2022 
by an expert panel of physicians, endocrinologists, and 
key opinion leaders. At this summit, live opinion polls 
were used to capture the views of participants, fol-
lowed by an expert panel discussion. A consensus was 
reached on the guidelines and general suggestions on 
the use of oral semaglutide for cardio-renal-metabolic 
approach in T2D management in the Indian context. 
The recommendations were based on experience, 
judgement, and expert opinions.

Current evidence and practical  
recommendations for the use of oral  
semaglutide in people with T2D

Glycemic benefits of oral semaglutide 

Use of oral semaglutide in drug-naïve people with 
T2D

The PIONEER 1 trial established the efficacy and 
safety of oral semaglutide in drug-naïve adults with 
T2D. This was a 26-week, phase 3a, randomized, 
double-blind, placebo-controlled, parallel-group trial, 
which evaluated the efficacy and safety of oral semaglu-
tide compared to placebo in people with T2D managed 
only by diet and exercise. Adults with T2D (mean age 
55 years, mean baseline HbA1c 8.0%) were randomized 
to once-daily oral semaglutide 3 mg (N = 175), 7 mg 
(N = 175), 14 mg (N = 175), or placebo (N = 178). At 
week 26, oral semaglutide reduced HbA1c and body 
weight in all doses versus placebo. The placebo-ad-
justed reduction in HbA1c was 0.6%, 0.9%, and 1.1% 
with the 3 mg, 7 mg, and 14 mg doses of semaglutide, 
respectively (treatment policy estimand) (p < 0.001 for 
all). Placebo-adjusted reduction in weight at week 26 
was –0.1 kg (p = 0.87), –0.9 kg (p = 0.09), and –2.3 kg 
(p < 0.001) with 3 mg, 7 mg, and 14 mg doses of sema-
glutide, respectively (treatment policy estimand). The 
safety profile of oral semaglutide was consistent with 
other GLP-1 RAs. The most common adverse events 
observed were gastrointestinal (GI) in nature, mostly 
mild to moderate in severity, and transitory. The drop-
out rate was 2.3–7.4% in the semaglutide group and 
2.2% among those on placebo [26]. 

Oral semaglutide as an add-on to oral  
anti-diabetic agents 

In the PIONEER 2 trial, oral semaglutide, given 
together with metformin, resulted in a significantly 

greater reduction in HbA1c and body-weight when 
compared to empagliflozin [27]. Oral semaglutide is 
effective and safe when added to other anti-diabetic 
agents, as seen in the PIONEER 3, 4, 5, 7, and 8 trials 
[28–32]. Oral Semaglutide, at both 7 and 14 mg/day, 
as an add-on to metformin and sulfonylurea, resulted 
in significantly greater reduction in HbA1c when 
compared to sitagliptin after 26 weeks (p < 0.001 
for both) [30]. Oral semaglutide is effective and 
safe when added to metformin and sulfonylurea 
(PIONEER 3), metformin, SGLT2i (PIONEER 4), and 
sitagliptin (PIONEER 7) [30–32].

In the PIONEER 2 trial, a greater proportion of 
adults with T2D on oral semaglutide had a > 10% 
reduction in body weight when compared to empa-
gliflozin at week 26 (12.5% vs. 6.8%, p = 0.0066). 
At week 26, the reduction in waist circumferences 
were significantly greater with oral semaglutide than 
with empagliflozin [27]. In the PIONEER 3 trial, oral 
semaglutide showed superior effects in reducing body 
weight when compared to sitagliptin [30]. Oral sema-
glutide reduced body weight in people with T2D on 
insulin with/without metformin (PIONEER 8) [29]. In 
the PIONEER 4 trial, oral semaglutide, compared with 
once-daily subcutaneously administered Liraglutide 
and placebo, showed a superior reduction in body 
weight when compared to both liraglutide and placebo 
at week 26 [31]. 

Oral semaglutide as an add-on to insulin
PIONEER 8, a 52-week, double-blind trial, inves-

tigated the efficacy and safety of oral semaglutide in 
addition to insulin, with or without metformin. Un-
controlled adults with T2D on insulin, with or without 
metformin, were randomized to oral semaglutide 3 mg 
(N = 184), 7 mg (N = 182), or 14 mg (N = 181) or 
to placebo (N = 184). The results concluded that oral 
semaglutide was superior to placebo in reducing HbA1c 
(p < 0.001) and body weight (p ≤ 0.0001) at week 26. 
Significantly greater dose-dependent HbA1c and body 
weight reductions versus placebo were achieved with 
oral semaglutide at weeks 26 and 52. Moreover, better 
glycemic control was achieved with oral semaglutide in 
people who had reduced insulin daily doses compared 
to baseline doses. In conclusion, oral semaglutide can 
be used safely and effectively even in the late stage of 
T2D for treatment intensification in people with T2D 
who remain uncontrolled on insulin therapy [29]. 

The PIONEER trial program showed that 7 out of 
10 subjects achieved their glycemic target of HbA1c 
< 7.0% [21]. The details of the PIONEER trials are de-
scribed in Table 4.
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Table 4. Summary of Clinical Studies for Oral Semaglutide in T2D 

Trial Study design N Inclusion criteria Intervention Results

As monotherapy and first-line drug after diet and exercise

PIONEER 1

Aroda et al. 

[26]

Phase 3a, 

randomized, 

double-blind, pla-

cebo-controlled, 

parallel-group 

trial 

703 T2D

HbA1c 7.0–9.5%

Drug naïve; On lifestyle 

modification

Oral semaglutide 

3 mg, 7 mg, 14 mg

or

Placebo 

Reduction in HbA1c:

3 mg: 0.6%

7 mg: 0.9%

14 mg: 1.1%

(p < 0.001 for all)

Reduction in body weight:

3 mg: 0.1 kg (p = 0.87)

7 mg: 0.9 kg (p = 0.09)

14 mg: 2.3 kg (p < 0.001)

Percentage of patients achieving HbA1c 

< 7%:

3 mg: 55.1 % 

7 mg: 68.8 % 

14 mg: 76.9 %

(p < 0.001 for all)

Percentage of patients achieving HbA1c 

≤ 6.5%:

3 mg: 35.9 %

7 mg: 47.5% 

14 mg: 63.8 %

(p < 0.001)

As an add-on to OHAs/insulin

PIONEER 2

Rodbard et 

al. [27]

Randomized, 

open-label, multi-

national 52-week 

trial 

822 T2D

HbA1c of 7.0–10.5%

Receiving a stable dose 

of metformin (≥ 1,500 

mg or maximum toler-

ated)

Oral semaglutide 

14 mg OD 

or

Empagliflozin 25 mg 

OD

Reduction in HbA1c (week 26):

Semaglutide: 1.3%

Empagliflozin: 0.9%

(p < 0.0001)

Reduction in body weight (week 52)

Semaglutide: 4.7 kg

Empagliflozin: 3.8 kg 

(p = 0.0114) (Trial product estimand)

HbA1c ≤ 6.5% (week 26):

Semaglutide: 47.4 %

Empagliflozin: 17.2 % 

(p < 0.0001)

HbA1c ≤ 6.5% (week 52):

Semaglutide: 47.4 %

Empagliflozin: 21.7 %

(p < 0.0001)

Body weight reduction ≥ 10% (week 26):

Semaglutide: 12.5 % 

Empagliflozin: 6.8 %

(p = 0.0066)

Body weight reduction ≥ 10% (week 52):

Semaglutide: 15.0 %

Empagliflozin: 7.8 % 

(p = 0.0028)
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PIONEER 3 

Rosenstock 

et al.

[30]

Randomized, 

double-blind, 

double-dummy, 

parallel-group, 

phase 3a trial 

1864 T2D

 HbA1c levels of 7.0% 

to 10.5%

 Taking a stable dosage 

of metformin with or 

without sulfonylurea

Oral semaglutide 

3 mg, 7 mg, 14 mg

or

Sitagliptin 100 mg 

Reduction in HbA1c (week 26):

(estimated treatment differences)

Semaglutide 3 mg: 0.2 % (p = 0.09)

Semaglutide 7 mg: 0.3 % (p < 0.001)

Semaglutide 14 mg: 0.5 % (p < 0.001)

Reduction in body weight (week 26) 

Semaglutide 3 mg: 1.2 kg (p = 0.02)

Semaglutide 7 mg: 2.3 kg (p < 0.001)

Semaglutide 14 mg: 3.4 kg (p < 0.001)

Sitagliptin: 0.6 kg

HbA1c < 7.0% (week 26):

Semaglutide

3 mg:27% (p = 0.07)

7 mg: 42% (p < 0.001)

14 mg: 55% (p < 0.001)

Sitagliptin: 32%

Weight loss ≥ 5% (week 26):

Semaglutide

3 mg: 13% (p = 0.15)

7 mg: 19% (p < 0.001)

14 mg: 30% (p < 0.001)

Sitagliptin: 10%

PIONEER 4

Pratley et al.

[31]

Randomized, 

double-blind, 

double-dummy, 

phase 3a trial 

711 T2D

HbA1c of 7.0–9.5%

On a stable metformin 

dose (≥ 1500 mg or 

maximum tolerated) 

with or without an 

SGLT2-i.

Oral semaglutide 

14 mg 

or

SC Liraglutide 

or

Placebo 

Reduction in HbA1c (week 26):

Oral semaglutide: 1.2 %

SC Liraglutide: 1.1 %

(p < 0.0001)(Trial product estimand)

Reduction in body weight (week 26):

Oral semaglutide: 4.4 kg

SC Liraglutide: 3.1 kg

(p < 0.0001)

HbA1c < 6.5% (week 26):

Oral semaglutide: 48%

SC Liraglutide: 43% 

(p = 0.2687)

Bodyweight loss ≥ 10% (week 26):

Oral semaglutide: 14%

SC Liraglutide: 6% 

(p = 0.0032)

PIONEER 5

Mosenzon 

et al.

 [28]

Randomized, dou-

ble-blind, phase 

3a trial 

324 T2D

 HbA1c of 7.0–9.5%

eGFR 30–59 mL/min/ 

1.73 m²

Receiving a stable 

dose of metformin or 

sulfonylurea, or both, 

or basal insulin with or 

without

metformin for the past 

90 days

Oral Semaglutide 

14 mg OD

or

Placebo 

Reduction in HbA1c (week 26)

Semaglutide: 1.0%

Placebo: 0.2%

(p < 0.0001)

Reduction in body weight (week 26)

Semaglutide: 3.4 kg

Placebo:0.9 kg

(p < 0.0001)

At least a 1.0% decrease in HbA1c:

Semaglutide: 60%

Placebo: 20%

(p < 0.0001)

Weight loss ≥ 5%:

Semaglutide: 36%

Placebo: 10%

(p < 0.0001)
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PIONEER 6 

Husain et al.

[33]

Randomized, 

double-blind, pla-

cebo-controlled 

trial

3183 T2D 

 Age ≥ 50 years at 

screening and presence 

of CVD, or age ≥ 60 

years at

screening and presence 

of at least one CV risk 

factor

Oral semaglutide 

14 mg

or

Placebo

Median time: 

15.9 months 

Reduction in HbA1c:

Semaglutide: 1.0%

Placebo: 0.3%

Reduction in body weight:

Semaglutide: 4.2 kg

Placebo: 0.8 kg

Major CV events

Semaglutide: 3.8%

Placebo: 4.8% 

(HR = 0.79, p < 0.001  

for non-inferiority)

Death from CV causes

Semaglutide: 0.9%

Placebo: 1.9% 

(HR = 0.49, 95% CI, 0.27 to 0.92)

Non-fatal MI

Semaglutide: 2.3%

Placebo: 1.9% 

(HR = 1.18)

Nonfatal stroke

Semaglutide: 0.8%

Placebo: 1.0% 

(HR = 0.74)

Death from any cause

Semaglutide: 1.4%

Placebo: 2.8% 

(HR = 0.51)

PIONEER 7

 Pieber et al. 

[32]

Multicenter, ran-

domized, open-

label, phase 3a 

trial 

504 T2D (diagnosed ≥ 90 

days before screening)

HbA1c of 7.5–9.5%

Patients receiving 

stable doses of one or 

more of metformin,

sulphonylureas, SGLT2 

inhibitors, or thiazoli-

dinediones.

Semaglutide initial 

3 mg, titrating up to 7 

or 14 mg

or

Sitagliptin 100 mg 

HbA1c < 7% (week 52):

Semaglutide: 58% 

Sitagliptin: 25% 

(p < 0.0001)

Reduction in body weight (week 52):

Semagutide: 2.6 kg

Sitagliptin: 0.7 kg

(p < 0.0001)

PIONEER 8

Zinman et 

al. [29]

Randomized, 

double-blind, pla-

cebo-controlled, 

parallel-group 

trial

731 Patients with T2D un-

controlled on insulin 

with or without met-

formin

Oral semaglutide 3, 7, 

or 14 mg 

Or

Placebo

Reduction in HbA1c (week 52):

Semaglutide 3 mg: 0.5%

Semaglutide 7 mg: 0.9%

Semaglutide 14 mg: 1.2%

(p < 0.001 for all doses)

Reduction in body weight (week 52):

Semaglutide 3 mg: 0.9 kg (p = 0.0392)

Semaglutide 7 mg: 2 kg (p ≤ 0.0001) 

Semaglutide 14 mg: 3.3 kg (p ≤ 0.0001)

CVD — cardiovascular disease; HbA1c — hemoglobin; HR — hazard ratio; MI — myocardial infarction; OD — once daily; OHA — oral hypoglycemic agents; 
SC — subcutaneous; SGLT2 — sodium-glucose cotransporter-2; T2D — type 2 diabetes
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Expert opinion:

The PIONEER trials demonstrated the superiority of oral sema-

glutide when compared to empagliflozin and sitagliptin in 

reducing HbA1c and body weight. Moreover, oral semaglutide 

was seen to be effective and safe when combined with other 

oral antidiabetic agents, including metformin, sulfonylurea, 

and SGLT2 inhibitors. In people with long-standing T2D on 

insulin, addition of oral semaglutide reduces HbA1c, body 

weight, waist circumference, and insulin requirement. 

Taken together, the PIONEER studies highlight the potential 

of oral semaglutide in the management of adults with T2D, 

achieving not only an improvement in glycemic control in 

most but also a clinically significant reduction in body weight 

in many.

Pleiotropic benefits of oral semaglutide
The management of T2D is gradually shifting from 

a predominant glucocentric focus to organ protection: 
the cardio-renal-metabolic outcome-oriented approach 
(Fig. 2) [29]. In addition to improving glycemic status 
and reducing body weight, oral semaglutide reduces 

blood pressure and lipids. Moreover, it has been shown 
to have a positive impact on CV and clinically significant 
renal outcomes.

Expert opinion:

Oral semaglutide is safe with respect to cardiovascular events. 

A dedicated cardiovascular outcomes trial using oral sema-

glutide is currently underway. Interestingly, subcutaneously 

administered (SC) once weekly semaglutide has been shown 

to be statistically superior to placebo in reducing 3P-MACE 

events, independent of glycemic control. Semaglutide reduces 

albuminuria and slows the rate of decline of eGFR. Once-

weekly SC administered Semaglutide has been shown to sig-

nificantly reduce clinically relevant renal outcomes; moreover, 

it reduced the risk of CV events and all-cause mortality in 

people with CKD. 

Safety of oral semaglutide
In the PIONEER trials, oral semaglutide had a toler-

ability profile consistent with other GLP-1RAs. The most 
common adverse events were GI-related, mainly nausea, 

Figure 2. Cardio-Renal-Metabolic Approach for Management of T2D [34]
BP — blood pressure; FPG — fasting plasma glucose; HbA1c — hemoglobin; MACE — major adverse cardiovascular events; 
PPG — postprandial glucose; T2D — type 2 diabetes



Clinical Diabetology 2025, Vol. 14, No 1

10

vomiting, and diarrhea, which generally occurred early 
in treatment, and mostly resolved during continuous 
use. There were no unexpected safety concerns across 
the PIONEER trials, including in T2D adults with mod-
erate renal impairment (PIONEER 5). As per clinical 
studies, nausea, vomiting, and diarrhea occurred in 
11–20% (7 mg) and 6–8% (14 mg) of people, typically 
early in treatment, and most of them did not require 
treatment discontinuation. Overall, oral semaglutide is 
well-tolerated and is comparable to other GLP-1 receptor 

agonists, including the once-weekly subcutaneously 
administered semaglutide [26–33, 35, 36]. 

Additionally, across the PIONEER trials, there was 
a low incidence of severe or blood glucose-confirmed 
symptomatic hypoglycemia (1.7% in PIONEER 2; 0.7% 
in PIONEER 4). However, the incidence was higher in 
adults with T2D who were concomitantly receiving SU 
and insulin [37]. The incidence of adverse effects and 
patient withdrawals in the PIONEER trials are summa-
rized in Table 5.

Table 5. Overview of the Incidence of Adverse Effects of Oral Semaglutide and the Number of Patients Who Withdrew

from the PIONEER Trials

Study  Adverse effects Incidence (%) No. of patients who withdrew 

from the trial [N, (%)]

3 mg 7 mg 14 mg 3 mg 7 mg 14 mg

PIONEER 1 [26] GI disorders 1.7 2.3 5.1 4 (2.3) 7 (4.0) 13 (7.4)

Nausea 8.0 5.1 16.0

Diarrhea 8.6 5.1 5.1

Vomiting 2.9 4.6 6.9

PIONEER 2 [27] Nausea NA NA 19.8 NA NA 44 (10.7)

Diarrhea 9.3

Vomiting 7.3

Thyroid-related events (including malignant 

thyroid neoplasms)

0

PIONEER 3 [30] Nausea 7.3 13.4 15.1 26 (5.6) 27 (5.8) 54 (11.6)

Diarrhea 9.7 11.4 12.3

Vomiting 2.8 6.0 9.0

PIONEER 4 [31] Nausea NA NA 20 NA NA 31 (11)

Diarrhea 15

Vomiting 9

Nasopharyngitis 14

PIONEER 5 [28] Nausea NA NA 19 NA NA 24 (15)

Diarrhea 10

Vomiting 12

Dyspepsia 10

Constipation 12

PIONEER 6 [38] GI disorders NA NA 1.5 NA NA 184 (11.6)

Neoplasms (benign, malignant and unspeci-

fied)

1.9

Acute pancreatitis 0.1

PIONEER 7 [32] Nausea NA NA 21 NA NA 22 (9)

Diarrhea 9

Vomiting 6

Nasopharyngitis 10

PIONEER 8 [29] Nausea 11.4 16.6 23.2 13(7.1) 16 (8.8) 24 (13.3)

Diarrhea 8.7 12.2 14.9

Vomiting 6.0 7.7 9.9
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Expert opinion:

The most common adverse effect of oral semaglutide is gas-

trointestinal in nature, which includes nausea, vomiting, and 

diarrhea, typically occurring early during initiation of oral 

semaglutide; the frequency of nausea, vomiting, and diarrhea 

has been reported to range from 11%, 6%, and 9%, respec-

tively, with use of 7 mg oral semaglutide per day to 20%, 8%, 

and 10%, respectively, with use of 14 mg oral semaglutide 

per day. The GI adverse effects are mostly mild to moderate in 

intensity and are self-resolving in many. On average, approxi-

mately 4–8% of adults with T2D receiving 7 mg and 8–15% 

receiving 14 mg per day of oral semaglutide discontinue treat-

ment due to gastrointestinal adverse events. It is essential to 

discuss these side-effects when initiating oral semaglutide, 

highlighting the fact that most people with T2D develop toler-

ability towards these GI side effects over a period of time. 

Switching to oral semaglutide  
from injectable GLP-1 RAs

While switching from an injectable GLP-1RA to oral 
semaglutide, it is prudent to revisit any contraindica-
tions for, or warnings against, the use of a GLP-1RA, 
followed by deciding on the correct initiation dose 
of oral semaglutide [39]. In people with T2D taking 
once-weekly injectable GLP-1RA, the first dose of oral 
semaglutide should be administered 7 days after the 
last dose of the once-weekly injectable GLP-1RA. Simi-
larly, in people with T2D taking once-daily injectable 
GLP-1RA, the first dose of oral semaglutide should be 
administered 24 hours after the last dose of the once-
daily injectable GLP-1RA. Initiation of oral Semaglutide 
should be with 3 mg once daily (OD) irrespective of 
the dose of injectable GLP-1RA, increasing to 7 mg OD 
after 30 days, and 14 mg OD after a further 30 days 
(maintenance dose) [40]. Escalation of doses could be 
made faster if the person tolerated the previously ad-
ministered injectable GLP-1RA well [41, 42].

Expert opinion:

People with T2D can switch from an injectable GLP-1RA to 

oral semaglutide, either for the convenience of the oral route 

of administration or for improved efficacy. For those on once-

weekly injectable GLP-1RAs, the first dose of oral semaglutide 

should be administered 7 days after the last dose of the once-

weekly injectable GLP-1RA.

For those on once-daily injectable GLP-1RAs, the first dose of 

oral semaglutide should be administered 24 hours after the 

last dose of the once-daily injectable GLP-1RA. 

Irrespective of the dose of injectable GLP-1RA in use, it is 

prudent to initiate with 3 mg oral semaglutide once daily and 

gradually titrate the dose up to 7 mg and then 14 mg once 

daily. Consider a faster escalation of doses in individuals toler-

ating the injectable GLP-1RA well. 

Patient profiles for oral semaglutide
Elderly people with T2D

The efficacy and safety of oral semaglutide are not 
impacted by age. It can be used safely in patients up 
to 75 years of age without any dose modification [38]. 

Adults with T2D with existing ASCVD or at high 
risk for ASCVD

SUSTAIN 6 (compared once-weekly subcutaneously 
administered semaglutide with placebo) and PIONEER 6 
(compared once-daily orally administered semaglutide 
with placebo) investigated the cardiovascular effects 
of semaglutide, the primary composite outcome being 
the first occurrence of cardiovascular death, nonfatal 
myocardial infarction, or nonfatal stroke (3P-MACE). 
The SUSTAIN 6 trial, which included adults with T2D 
at a higher risk of cardiovascular disease, showed 
a statistically significant 26% reduction in 3P-MACE 
compared to placebo (hazard ratio, 0.74; 95% CI, 
0.58 to 0.95; p < 0.001 for noninferiority; p = 0.02 
for superiority). In the PIONEER 6 trial, which included 
206 patients from India, 14 mg of orally administered 
semaglutide resulted in a 21% reduction in 3P-MACE 
(hazard ratio, 0.79; 95% CI, 0.57 to 1.11; p < 0.001 
for noninferiority). Among the individual components 
of the primary outcome, death from cardiovascular 
causes was lesser in the oral semaglutide group when 
compared to that in the placebo group (hazard ratio, 
0.49; 95% CI, 0.27 to 0.92). Death from any cause was 
also lower in the oral semaglutide group when com-
pared to that in the placebo group (hazard ratio, 0.51; 
95% CI, 0.31 to 0.84) [43]. 

A post-hoc analysis of the SUSTAIN 6 and PIONEER 
6 trials demonstrated that semaglutide reduced the in-
cidence of any first stroke compared to placebo in peo-
ple with T2D at high cardiovascular risk (hazard ratio, 
0.68, 95% CI, 0.46–1.00; p = 0.048), primarily driven 
by prevention of small-vessel occlusion. Semaglutide 
treatment, versus placebo, lowered the risk of stroke 
irrespective of prior stroke at baseline [43]. 

Based on current evidence, oral semaglutide is CV 
safe. While once-weekly subcutaneously administered 
semaglutide has shown superiority over placebo in 
reducing 3-P MACE, such data are not yet available 
with oral semaglutide [44]. The ongoing SOUL (sema-
glutide cardiovascular outcomes trial), which has en-
rolled 9650 participants, aims to assess the effects of 
oral semaglutide on the occurrence of cardiovascular 
events in adults with T2D and eASCVD and/or CKD; it 
will provide clarity as to whether, similar to once-weekly 
subcutaneously administered semaglutide, once-daily 
orally administered semaglutide also provides superior-
ity over placebo in reducing cardiovascular events [45]. 
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Adults with T2D and renal impairment
The PIONEER 5 trial demonstrated the effectiveness 

of oral semaglutide in treating adults with type 2 diabe-
tes and moderate renal impairment [estimated glomer-
ular filtration rate (eGFR) of 30–59 mL/min/ 1.73 m²].  
At week 26, oral semaglutide was superior to placebo 
in decreasing HbA1c (estimated mean change of –1.0% 
vs. –0.2%; estimated treatment difference: –0.8% 95% 
CI –1.0 to –0.6; p < 0.0001) and bodyweight (esti-
mated mean change of –3.4 kg vs. –0.9 kg; [SE 0.3]; 
estimated treatment difference, –2.5, 95% CI –3.2 to 
–1.8; p < 0.0001) by the treatment policy estimand. 
Overall, renal function, as assessed by eGFR estimation, 
remained stable throughout the trial [28, 46]. Oral 
semaglutide is not recommended for use in people with 
T2D with eGFR < 15 mL/min/1.73 m2 [47]. 

Semaglutide, by reducing glucose load, body 
weight, NADPH oxidase, and reactive oxygen species, 
can potentially benefit people with T2D with chronic 
kidney disease. Smaller studies have shown that oral 
semaglutide can reduce albuminuria and decrease the 
rate of decline of eGFR [48]. The evaluate renal function 
with semaglutide once weekly (FLOW) trial assessed 
(FLOW) trial assessed the effect of subcutaneous (SC) 
once-weekly semaglutide vs. placebo on clinically rel-
evant renal endpoints in people with T2D and CKD. 
The primary outcome was a composite of major kid-
ney disease events (composite of onset of dialysis, 
transplantation, or an eGFR of < 15 mL/min), at least 
a 50% reduction in eGFR from baseline, or death from 
kidney-related or CV causes. There was a 24% lower 
risk of primary outcome events in the semaglutide 
group when compared to placebo (HR 0.76; 95% CI: 
0.66 to 0.88; p = 0.0003). Kidney-specific components 
of the primary outcome (HR 0.79; 95% CI: 0.66 to 0.94) 
and CV death (HR 0.71; 95% CI: 0.56 to 0.89) also fa-
vored semaglutide. 

Adults with T2D and hepatic impairment
As per pharmacokinetic studies, hepatic impair-

ment does not appear to impact the exposure of 
semaglutide. Bækdal et al. [49] in 2018 investigated 
whether hepatic impairment affects the pharmacoki-
netics, safety, and tolerability of oral semaglutide. 
Child-Pugh classification was used to categorize pa-
tients into 4 groups: normal hepatic function (N = 24), 
mild [(N = 12; Child-Pugh class A (5–6 points)], mod-
erate [(N = 12), Child-Pugh class B (7–9 points)], or 
severe [(N = 8), Child-Pugh class C (10–15 points)] 
hepatic impairment. The patients received once-daily 
oral semaglutide (5 mg for 5 days and 10 mg for the 
next 5 days). Semaglutide plasma concentrations were 

measured during dosing, and up to 21 days post-last 
dose. The area under the semaglutide plasma con-
centration-time curve from 0 to 24 h after the 10th 
dose, and maximum semaglutide concentration after 
the 10th dose, were similar across groups. Hepatic 
impairment did not affect time to maximum sema-
glutide concentration and half-life. Semaglutide was 
found to be safe in patients with hepatic impairment. 
The authors concluded that no dose adjustment of 
oral semaglutide is warranted in subjects with hepatic 
impairment. However, clinical data on the use of oral 
semaglutide in people with T2D with advanced liver 
disease is limited; as such, prescribing oral semaglutide 
to people with T2D with hepatic impairment should 
be as per individual patient’s demographics and clini-
cian’s judgment.

Adults with T2D at high risk for hypoglycemia
Hypoglycemia risk is one of the critical consid-

erations when selecting pharmacological therapy for 
people with T2D. There is a need to avoid both mild-
to-moderate episodes of hypoglycemia (and their as-
sociated impact on quality of life) and the more severe 
episodes that carry the risk of increased patient mor-
bidity, including hospitalization, CV events, and death. 
Older patients, those with cognitive dysfunction, those 
who have renal impairment, and those with longer du-
ration of diabetes are at particular risk of experiencing 
severe hypoglycemia. Across the PIONEER trials, oral 
semaglutide was shown to be associated with a low 
risk of hypoglycemia, and particularly a very low inci-
dence of severe blood glucose-confirmed symptomatic 
hypoglycemia (Tab. 6). 

The incidence of hypoglycemia was observed to 
range from 1.4% to 37.1% in adults with T2D on oral 
semaglutide with SU and/or insulin as background 
therapy (PIONEER 3, 5, 6, 7, and 8), which is higher 
when compared to people with T2D on only oral 
semaglutide. PIONEER 1 is the only study in which the 
subjects were on semaglutide monotherapy, with no 
other background therapy: the incidence of hypoglyce-
mia due to orally administered once-daily semaglutide 
was reported at 2.9%, 1.1%, and 0.6%, respectively, for 
3 mg, 7 mg, and 14 mg doses of semaglutide (Tab. 6). 

People with T2D during fasting (Ramadan/
Navratri)

It is recommended that oral semaglutide be initi-
ated at least 6–8 weeks before the month of Ramadan 
to allow up-titration to an effective dose of at least 
7 mg once daily. It is advisable to avoid dose escala-
tion within 2–4 weeks before, and during, Ramadan. 
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It is recommended that people with T2D, who are 
on a maintenance dose of oral semaglutide (either 
7 mg or 14 mg), continue with it during Ramadan. It 
is preferable to take oral semaglutide when breaking 
the fast after sunset (Iftar). The medication should be 
administered on an empty stomach with not more than 
120 mL of water, and one should wait for 30 min before 
eating, drinking, or taking any other medication. While 
following these dosing instructions is advisable, indi-
vidual and/or local variations in Ramadan observance 
should be considered when discussing the timing of 
oral semaglutide administration. Infrequent deviations 
from the recommended dosing schedule (once or twice 
per week) are unlikely to affect the efficacy of oral 

semaglutide significantly, but more persistent devia-
tions may impact its efficacy over time [50].

People with T2D working in shifts 
Administration of semaglutide is a challenge for 

shift workers because it is usually recommended that 
it be taken on an empty stomach in the morning. In 
such situations, people could consider taking oral 
semaglutide either after 6 hours of fasting and half an 
hour before the primary meal of the day or before the 
meal preceded by the longest inter-meal gap (6 hours 
or more). The timing of administration can be changed 
every day according to the shift duty and meal pattern 
because the half-life of oral semaglutide is 7 days [51]. 

Table 6. The Incidence of Hypoglycemia in the PIONEER Trials

Trial Background therapy Intervention Hypoglycemia

Oral semaglutide 

3 mg

Oral semaglutide 

7 mg

Oral semaglutide 

14 mg

PIONEER 1 Diet and exercise Oral semaglutide 

3 mg, 7 mg, 14 mg

or placebo

2.9% 1.1% 0.6%

PIONEER 2 Metformin (≥ 1500 mg or 

maximum tolerated)

Oral semaglutide 

14 mg OD or empagli-

flozin 25 mg OD

– – 11%

PIONEER 3 Metformin with or without 

sulfonylurea

Oral semaglutide 

3 mg, 7 mg, 14 mg or 

Sitagliptin 100 mg

4.9% 5.2% 7.7%

PIONEER 4 Metformin (≥ 1500 mg 

or maximum tolerated) 

with or without an SGLT2 

inhibitor

Oral semaglutide 

14 mg or SC liraglutide 

or placebo

– – 1%

PIONEER 5 Metformin (≥ 1500 mg or 

maximum tolerated dose), 

sulfonylurea, or both; or 

basal insulin with or with-

out metformin

Oral semaglutide 

14 mg OD or placebo

– – 6%

PIONEER 6 Majority were on met-

formin, Insulin, and/or sul-

fonylurea

Oral semaglutide 

14 mg or placebo

– – 1.4%

PIONEER 7 One or two OHA — major-

ity on either metformin 

alone or metformin + sul-

fonylurea

Semaglutide initial 

3 mg, titrating up to 7 

or 14 mg or sitagliptin 

100 mg

Oral semaglutide 

(weeks 0–104),  

i.e. durability 

Oral semaglutide 

(weeks 52–104),  

i.e. switch

Patients on SU (n = 

with at least 1 hypo-

glycemic event

46 (37.1%)

(n = 124)

6 (11.8%)

(n = 51)

Patients not on SU 

with at least 1 hypo-

glycemic event

12 (9.3%)

(n = 129)

3 (6.1%)

(n = 49)

PIONEER 8 Insulin with or without 

metformin

Oral semaglutide 3, 7, 

or 14 mg or placebo

28.3% 26.0% 26.5%

OD — once daily; OHA — oral hypoglycemic agents; SC — subcutaneous; SGLT2 — sodium-glucose co-transport-2 inhibitors; SU — sulfonylureas
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People with T2D who are overweight/obese
The PIONEER trials have shown that in people 

with T2D, use of semaglutide can result in a mean 
reduction in HbA1c of up to 1.5% and weight loss 
of up to 5 kg when compared to placebo [PIONEER 
3: mean change in body weight (treatment policy 
estimand): −1.2 (3 mg), −2.3 (7 mg), −3.4 (14 mg); 
mean change in body weight (trial policy estimand): 
−1.3 (3 mg), −2.4 (7 mg), −3.6 (14 mg); PIONEER 5: 
mean change in body weight: −3.4 kg (SE 0.3)] [27, 
28, 30, 31]. The PIONEER 2 study revealed a signifi-
cantly greater weight reduction with oral semaglutide 
when compared to empagliflozin 25 mg at week 52 
(−0.9 kg [95% CI: −1.6, −0.2 kg]). Empagliflozin 
did not show weight loss after 26 weeks, whereas 
oral semaglutide showed a consistent weight reduc-
tion even at week 38. A significant decrease in waist 
circumference was also seen in those on oral sema-
glutide when compared to empagliflozin at week 52 
[−4.2 cm in the semaglutide group and −2.9 cm in 
the empagliflozin group (p = 0.0030)]. The PIONEER 
2 and 4 studies both revealed that body weight re-
duction with oral semaglutide 14 mg continued to 
accrue until approximately 38 weeks and plateaued 
after that. In contrast, the results of PIONEER 3 sug-
gested that reduction in body weight may continue 
to accrue for up to 52 weeks [44]. 

A significant portion of the weight loss due to 
semaglutide can be attributed to body fat loss [27]. 
In a small retrospective study involving 25 Japanese 
patients, it was seen that therapy with oral semaglu-
tide for 24 weeks resulted in significant loss of body 
fat (28.3 ± 1.52 kg at baseline; 26.8 ± 1.59 kg at 
12 weeks; 25.5 ± 1.57 kg at 24 weeks; mean ± SE) 
with no significant change in whole-body lean mass 
(48.1 ± 1.92 kg at baseline; 47.7 ± 1.93 kg at 
12 weeks; 47.6 ± 1.89 kg at 24 weeks; mean ± SE). 
The appendicular skeletal muscle index (SMI) also re-
mained unchanged [52]. 

People with T2D and gastrointestinal disease 
The predominant adverse events of GLP-1RAs, in-

cluding oral semaglutide, are GI in nature. The common 
symptoms include bloating, dyspepsia, eructation, nau-
sea, vomiting, flatulence, diarrhea, and constipation. 
GI side effects typically occur early during the initiation 
of oral semaglutide. On average, approximately 4−8% 
of adults with T2D receiving 7 mg, and 8%-15% receiv-
ing 14 mg per day of oral semaglutide discontinued 
treatment due to GI adverse events. It is essential to 
avoid dose escalation when GI adverse effects persist. 
If an adverse GI effect occurs during up-titration, then 

the dose of oral semaglutide should be lowered and 
maintained for a few days to weeks at the lower dose 
before attempting to increase it again. If the adverse 
GI events are intolerable, then treatment should be 
temporarily withheld until adverse effects are resolved. 
Symptomatic treatment should be tailored to the 
specific GI AE experienced. For nausea and vomiting, 
anti-emetic and/or prokinetic medications can be con-
sidered. Domperidone (10–20 mg 3 to 4 times daily, 
oral dosage, not recommended for children under 12 
years old) is preferred over metoclopramide, particularly 
in older patients, to minimize the risk of extrapyrami-
dal side effects. A minimum of 30 min should elapse 
between the administration of oral semaglutide and 
antiemetic/prokinetic medications. Constipation symp-
toms may persist longer than other GI adverse effects. 
Patients should be advised to increase their mobility, 
and water and fiber intake, and consider using stool 
softeners [53].

A meta-analysis of 21 large trials in 2022 reported 
that, compared with placebo, GLP1-RAs were associ-
ated with significantly higher risks of gastric ulcer 
hemorrhage, pancreatitis, acute cholangitis, and acute 
cholecystitis but were not significantly associated with 
the occurrences of the other 87 digestive diseases as-
sessed. As such, it is prudent to avoid oral semaglutide 
in people with T2D with active peptic ulcer disease, 
active or past history of pancreatitis, and acute chol-
ecystitis [54].

The pharmacokinetics of oral semaglutide was not 
affected in people with T2D suffering from upper GI 
diseases, including chronic gastritis, gastroesophageal 
reflux disease (GERD), or both. As such, oral semaglu-
tide can be used in people with T2D with underlying 
gastritis and GERD without any dose adjustment [55]; 
however, one should be cautious while using it in peo-
ple with established chronic gastritis or GERD, consider-
ing the known GI AE profile of oral semaglutide [56]. 

Injectable GLP1-RAs have been reported to induce 
gastroparesis [57]. However, there are no reports of 
clinically significant oral semaglutide-induced gastropa-
resis. The exact mechanism by which semaglutide may 
cause gastroparesis is unknown. It is well-recognized 
that GLP-1 receptors regulate stomach emptying and 
motility; the stimulation of these receptors may cause 
gastroparesis. Occasionally, clinically silent diabetic 
gastroparesis might be triggered following the intro-
duction of a GLP-1RA. Thus, GLP-1RA, including oral 
semaglutide, is not recommended for people with T2D 
with symptoms suggestive of gastroparesis. 

In a 2021 Danish nationwide population-based 
cohort study, the authors concluded that in adults 
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with inflammatory bowel disease (IBD) and T2D there 
was a lower risk of adverse clinical events amongst 
people treated with GLP-1-based therapies compared 
with those treated with other antidiabetic agents, sug-
gesting that treatment with GLP-1RAs improves the 
disease course of IBD [58]. However, in the absence of 
sufficient clinical data, it is advisable to avoid using oral 
semaglutide in people with T2D with active ulcerative 
colitis and Crohn’s disease.

Rare reports of oral semaglutide-induced intestinal 
obstruction, necessitating withdrawal of treatment, 
have been identified, but these have not been con-
clusively confirmed [59–62]. The European Medicines 
Agency has added an update to the product label to 
include intestinal obstruction as a potential adverse 
event for GLP-1 Ras [60]. 

Proper assessment for any pre-existing GI condi-
tions is crucial before initiating treatment with sema-
glutide. Educating patients about potential adverse 
effects, preventive measures, and appropriate man-
agement strategies is critical. Adherence to specific 
dietary recommendations can help alleviate these 
symptoms [53]. Clinicians should educate patients 
that although GI AEs may occur, they are generally 
transient and of mild to moderate severity. However, 
very occasionally, there might be a more sinister un-
derlying GI pathology, and as such, it is imperative to 
educate the person with T2D being initiated on oral 
semaglutide to report back promptly should the symp-
toms be severe or bothersome and not responding 
to simple measures. As discussed above, it is best to 
avoid oral semaglutide in people with T2D with active 
ongoing GI pathology, including peptic ulcer disease, 
pancreatitis, cholecystitis, obstructive jaundice, gas-
troparesis, and IBD. 

People with T2D who prefer oral medications 
over injectables

Patient preference is an important consideration 
when selecting an add-on anti-diabetic agent for the 
intensification of therapy of T2D. Among other causes, 
a delay in intensification due to the injectable nature of 
the add-on medication (injectable GLP-1RA or insulin) 
contributes to clinical inertia and poor glycemic control. 
In such situations, an oral GLP-1RA like semaglutide 
may help ameliorate the resistance to intensification 
of therapy. Oral semaglutide offers broadly similar ben-
efits to injectable semaglutide in terms of reductions 
in HbA1c and body weight and is, therefore, a viable 
oral option for intensification before progressing to 
injectables [44]. 

Expert opinion: 

Patient preference plays an essential role while selecting 

pharmacological agents for intensification of therapy in T2D, 

especially when transitioning from OADs to injectables. Oral 

semaglutide, administered once daily in a dose of 14 mg, 

provides comparable benefits in terms of HbA1c reduction 

and weight loss to once-weekly subcutaneously administered 

1 mg semaglutide, thereby offering a valuable non-injectable 

alternative to consider for intensification before progressing 

to injectables.

Dosing of oral semaglutide in a person  
with T2D already on insulin therapy 

People with T2D who are prescribed oral sema-
glutide when already on insulin injections have an in-
creased risk of experiencing hypoglycemia. Under such 
circumstances, consider reducing the dose of insulin 
[42]; it is prudent to reduce the total daily dose of insu-
lin by 20% if the baseline HbA1c value is less than 8%. 
However, if the baseline HbA1c value is greater than 
8%, then there is possibly no need to reduce the dose 
of insulin when initiating oral semaglutide (Fig. 3) [29]. 

Administration of semaglutide (Fig. 4)
Oral semaglutide should be taken once daily in 

a fasting state (at least 6, preferably 8 hours of fasting). 
The tablet should be taken with up to 120 mL water. No 
food, beverages, or medications should be consumed 
for at least 30 min after taking oral semaglutide [49]. 
The tablet should be swallowed intact.

The factors that decrease semaglutide exposure are 
taking it with an excess amount of water (> 120 mL), 
or ingesting food or beverages within 30 min of taking 
oral semaglutide. An 8-armed, parallel-group, open-
label, randomized controlled trial evaluated the impact 
of ingesting the tablet with varying volumes of water 
and the effect of duration of fasting after taking the 
tablet on the pharmacokinetics of oral semaglutide. 
It concluded that administering oral semaglutide in 
the fasting state with up to 120 mL water [48], and 
a post-dose fasting period of at least 30 min, resulted 
in a clinically relevant semaglutide exposure. While 
longer post-dose fasting (60 min or 120 min) further 
increases absorption, 30 min appears to be sufficient 
for optimal levels in the bloodstream [55].

Buckley et al. concluded from a food-effect study 
in healthy patients that a fed state hinders semaglu-
tide absorption. A fasting state is required for clinically 
relevant absorption of oral semaglutide. Alternate-day 
dosing of oral semaglutide is not supported because 
plasma level concentrations are not maintained [61].
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Expert opinion: 

Oral semaglutide must be taken on an empty stomach, first 

thing in the morning, with up to 120 mL of water. Because 

food affects the absorption of semaglutide, a minimum post-

dose fasting period of 30 min is recommended. Up-titration to 

a higher dose is recommended for most people after 4 weeks 

to reduce the risk of GI adverse effects. The oral semaglutide 

tablet should not be broken because this adversely affects its 

absorption. Alternate-day dosing is not recommended.

For people who are already on, and tolerating, an injectable 

GLP-1RA, or for those who are able to tolerate the lower dose 

of oral semaglutide without any GI side effects, a more rapid 

dose escalation schedule from 3 to 7 to 14 mg per day may 

be considered by the treating physician on an individual basis.

Guidance on co-administration of commonly 
used drugs (Fig. 5)

Oral semaglutide is safe when used concomitantly 
with most commonly used drugs. No clinically signifi-
cant increase in exposure to semaglutide was observed 
whilst on omeprazole. Similarly, commonly used drugs 
like lisinopril, warfarin, metformin, digoxin, ethinyle-
stradiol/levonorgestrel, rosuvastatin, and furosemide 
when administered together with oral semaglutide 
did not result in any clinically relevant changes in the 
exposure to semaglutide [21].

Drugs with a low therapeutic index like warfarin 
need to be closely monitored upon introduction of oral 
semaglutide [21]. In healthy adults, a 33% increase in 
exposure of levothyroxine, when administered at a dose 
of 600 mcg, was observed when taken together with 
oral semaglutide. Both oral semaglutide and levothy-
roxine are to be taken in a fasting condition, followed 
by a minimum of 30 min of post-dose fasting. One op-
tion could be to take levothyroxine 30 min after ingest-
ing oral semaglutide, followed by another 30 min of 
post-dose fast. However, under most circumstances, it 
is not feasible to wait for 60 min on an empty stomach 
in the morning, and as an alternative, levothyroxine 
could be taken before going to bed (possibly at least 
3 hours after the last meal of the day). Monitoring of 
thyroid parameters is recommended after 4–6 weeks, 
followed by periodic long-term assessment as dictated 
by the clinical parameters [63, 64].

Figure 3. Recommendations for Dose Adjustment of Other OADs when Initiating Oral Semaglutide for the Management of T2D
DPPi — inhibitors of dipeptidyl peptidase-4; FDC — fixed dose combination; HbA1c — glycated hemoglobin; OAD — oral anti-
diabetic drugs; SGLT2 — sodium-glucose co-transport-2 inhibitors; SU — sulfonylureas; T2D — type 2 diabetes; TZD — thiazo-
lidinediones

Figure 4. Administration of Oral Semaglutide [45]
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Expert opinion:

Oral Semaglutide possibly has no effect on the overall ex-

posure to commonly used medications in adults with T2D, 

including lisinopril, warfarin, metformin, digoxin, ethinyl 

estradiol, levonorgestrel, furosemide, and rosuvastatin. 

Levothyroxine can be administered in the morning on empty 

stomach 30 min after having ingested oral semaglutide; 

however, if a one-hour period of staying empty stomach 

on waking is not feasible, then advice the patient to take 

levothyroxine at bedtime, two-three hours after dinner. 

People on thyroid hormone replacement, when initiated on 

oral semaglutide, should have their thyroid function test 

checked after 4–6 week. It is prudent to administer a PPI 

either before breakfast, 30 min after ingesting oral semaglu-

tide or before lunch/dinner.

Oral bisphosphonates should be taken on empty stomach 

in the morning at least 30 min after ingesting oral sema-

glutide. Alternatively, an annual intravenous administra-

tion of bisphosphonate is also a viable option depending 

upon patient preference.

Although there are no drug interaction studies with a number 

of commonly used anti-diabetic medications, it is prudent to 

maintain a minimum gap of 2 hours from ingestion of oral 

semaglutide.

Inform that the dose could temporarily be reduced by one 

step until the GI side-effects resolve. 

Explain that centrally acting anti-emetics, which are preferred 

to mitigate nausea, can be used for symptomatic relief if re-

quired. 

Counsel to stay hydrated, and to drink cold water if feeling 

nauseous. Eating slowly, taking smaller portions, avoiding 

fatty and spicy foods, avoiding smoking, and minimizing alco-

hol intake help reduce nausea.

Advise women of child-bearing age to stop taking oral sema-

glutide 2 months prior to planned pregnancy and to avoid 

taking it during pregnancy and breast feeding.

Contraindications (see Fig. 6)
Oral semaglutide has not undergone studies in 

people with T2D with a history of pancreatitis, so it is 
prudent to avoid its use in this group of people. Oral 
semaglutide is not recommended in women who are 
pregnant or lactating. It is contraindicated in people 
with T2D with a personal or family history of medullary 
thyroid cancer or multiple endocrine neoplasia syn-
drome type 2. It should not be used in adults with eGFR 
< 15 mL/min. It is prudent to avoid oral semaglutide in 
adults with proliferative diabetic retinopathy, advanced 
heart failure, and documented gastroparesis [42].

Monitoring and follow-up
For adults with T2D prescribed oral semaglutide, 

specific monitoring recommendations include periodic 
assessment for GI side-effects, regular monitoring for 
diabetic retinopathy, close monitoring of renal function 
should people with underlying CKD report GI adverse 
events, observation for any signs/symptoms of pan-
creatitis, and closer monitoring of use of concomitant 
medications with a narrow therapeutic index [44].

Patient education 
Beyond adherence to the recommended gradual 

dose-escalation regimen, potential approaches to 
minimizing/managing GI adverse events with oral 
semaglutide are similar to those suggested for inject-
able GLP-1RAs [44]. 

Figure 5. Recommendations for Co-Administration of Oral Semaglutide with Commonly Used Drugs
CVD — cardiovascular disease; INR — international normalized ratio; PPIs — proton pump inhibitors
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Expert opinion:

Counselling of adults with T2D being initiated on oral sema-

glutide should include the following:

Explain the need for gradual dose escalation. Explain that 

the 3 mg dose is intended for initiation of treatment to help 

mitigate GI adverse events and is not the intended mainte-

nance dose.

Counsel regarding common side effects of GLP-1RAs, 

mostly GI, which typically include upper-GI (e.g., bloating, 

nausea or vomiting) and/or lower-GI side effects (diarrhea 

or constipation).

Inform that GI side-effects may occur not only following initia-

tion of therapy with 3 mg of oral semaglutide but also during 

up-titration from 3 mg to 7 mg, and from 7 mg to 14 mg; 

however, highlight that under most circumstances the symp-

toms are mild to moderate in severity, transient, and typically 

resolve over a period of 2–4 weeks.

Inform that the dose could temporarily be reduced by one 

step until the GI side-effects resolve. 

Explain that centrally acting anti-emetics, which are preferred to 

mitigate nausea, can be used for symptomatic relief if required. 

Counsel to stay hydrated, and to drink cold water if feeling 

nauseous. Eating slowly, taking smaller portions, avoiding 

fatty and spicy foods, avoiding smoking, and minimizing alco-

hol intake help reduce nausea.

Advise women of child-bearing age to stop taking oral sema-

glutide 2 months prior to planned pregnancy and to avoid 

taking it during pregnancy and breast feeding.

Conclusions
Oral semaglutide can be used as an add-on therapy 

to metformin or as monotherapy if metformin is either 
contraindicated or not tolerated, along with diet and 
exercise, for the management of adults with T2D. The 
expert committee recommendations concerning the use 
of oral semaglutide in adults with T2D are as follows:

Oral semaglutide is effective in reducing blood glu-
cose values. It is safe for use both in adults with early 
onset as well as in those with a longer duration of T2D. 

Oral semaglutide can be used as an add-on to 
metformin or as monotherapy (if metformin is contrain-
dicated or not tolerated), along with diet and exercise 
for the management of T2D.

Oral semaglutide can be used in combination with 
all oral anti-diabetic agents, including insulin, except 
DPP-4i. Background therapy with metformin, SGLT2i, 
and thiazolidinediones (TZD) can be continued with-
out any dose adjustments. The dose of sulfonylurea 
and insulin needs modification to avoid hypoglycemia.

People with T2D can switch from an injectable 
GLP-1 receptor agonist to oral semaglutide for con-
venience or enhanced efficacy. The first dose of oral 
semaglutide should be administered 7 days after the 
last once-weekly injectable GLP-1RA dose or 24 hours 
after the last once-daily injectable GLP-1RA dose. It is 
prudent to start with 3 mg of oral semaglutide, with 

Figure 6. Guidance for Using Oral Semaglutide in People with T2D [64]
CKD — chronic kidney disease; CVD — cardiovascular disease; DM — diabetes mellitus; eGFR — estimated glomerular filtration 
rate; ESRD — end stage renal disease; HF — heart failure; MACE — major adverse cardiovascular events; MEN2 — multiple 
endocrine neoplasia syndrome type 2; T2D — type 2 diabetes



Rajesh Rajput et al., Expert Opinion: Semaglutide Use in India

19

up-titration to the higher therapeutic dose of 7 mg and 
14 mg, based on the tolerability of the lower dose over 
a period of 10–20 days.

The common GI adverse effects (nausea and vomit-
ing) of oral semaglutide are mild to moderate in inten-
sity in most and are self-resolving in many. 

Oral semaglutide is safe with respect to cardiovas-
cular events. Subcutaneously administered once-weekly 
semaglutide has been shown to be statistically superior 
to placebo in reducing 3P-MACE events, independent 
of glycemic control. Semaglutide has been shown to re-
duce albuminuria and slow the rate of decline of eGFR. 

Oral semaglutide can be safely used in elderly 
people with T2D with established CV disease or with 
CV risk factors.

Oral semaglutide should be considered in adults 
with T2D without ASCVD and/or CKD (eGFR > 15) when 
there is a need to minimize weight gain or promote 
weight loss, or when there is a need to minimize the 
risk of hypoglycemia. 

Oral semaglutide can be used in adults with T2D 
with CKD with an eGFR ≥ 15 mL/min/1.73 m2 without 
any dose adjustment. Among adults with type 2 dia-
betes and established CKD, GLP-1RA with proven CVD 
benefit should be considered when SGLT2i is contrain-
dicated or not tolerated.

Oral semaglutide may be used in T2D adults with 
hepatic impairment with Child-Pugh scores A and B 
without any dose adjustment. Such use should be at 
the discretion of the physician and in consultation with 
the patient. 

In the management of people with T2D, consid-
ering the person’s preferences is crucial, particularly 
when transitioning from OADs to injectables. Oral 
semaglutide, which provides comparable benefits in 
HbA1c reduction and weight loss to injectable GLP-1 
receptor agonists, is a valuable non-injectable alterna-
tive to consider before progressing to injectables. 

Oral semaglutide should be taken on an empty 
stomach in the morning with up to 120 mL of water, 
followed by a 30-min post-dose fasting period before 
consuming food, beverages, or other medications. The 
tablet should not be broken, to avoid adversely affect-
ing the absorption dynamics of the medication. The 
dose should be up-titrated slowly from 3 to 7 to 14 
mg, using each dose for 4 weeks before up-titration for 
most people with T2D to minimize GI adverse events. 
For people who are already taking an injectable GLP-
1RA with good tolerability, rapid dose escalation may be 
considered at the discretion of the treating physician. 

Oral semaglutide has minimal impact on the expo-
sure of many commonly prescribed medications includ-
ing lisinopril, warfarin, and metformin. Levothyroxine 

can be taken in the morning, but 30 min after having 
taken oral semaglutide; alternatively, if a one-hour wait 
on an empty stomach is not feasible, then levothyroxine 
can be taken at bedtime, maintaining as great a time 
gap as possible post-dinner. Co-administration with 
PPIs or oral bisphosphonates requires specific timing 
recommendations, and a 2-hour gap is generally advis-
able for other T2D medications.

Patients should be informed about gradual dose 
escalation of oral semaglutide, starting with 3 mg, 
especially to avoid GI side effects. It is essential to 
counsel on common GI effects during the first few 
weeks, including bloating, nausea, and vomiting, 
with the instruction to temporarily reduce the dose if 
necessary. Additionally, guidance on symptom relief 
strategies must be provided, including avoiding fatty 
food and taking small meals. Child-bearing age women 
should be informed to discontinue oral semaglutide 
two months before planning pregnancy and during 
breastfeeding.
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