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Abstract

The rapid progress in the development of highly effective weekly incretin-based medications offers increasingly broad
opportunities for comprehensive management of cardiometabolic disorders in patients with type 2 diabetes and/or obesity.
This article aims to summarize existing research that confirms the efficacy and safety of one of the most prescribed medica-
tions from the class of glucagon-Llike peptide-1 receptor agonists - weekly semaglutide. In addition to presenting the main
results of randomized clinical trials involving semaglutide, particular emphasis is given to experimental and clinical studies
related to the drug’s effectiveness in real-world conditions and during during specific clinical scenarios with type 2 diabetes
and/or obesity, such as surgical and endoscopic interventions, bariatric surgery, intermittent fasting, and religious dietary
restrictions. Based on this evidence base and their own clinical experience, the interdisciplinary author team proposes
practical approaches to adjusting hypoglycemic therapy in patients with type 2 diabetes when combined with semaglutide
and transitioning to other therapies. Practical recommendations for the use of the drug in patients with obesity during
both the active weight-loss phase and the maintenance phase are also provided. Key considerations supporting long-term
obesity treatment are presented; however, trial de-escalation therapy schemes are also provided for patients who have
successfully modified their lifestyle while achieving target weight outcomes. The reasons and mechanisms of the most fre-
quent adverse events associated with semaglutide use, which represent a potential barrier to its utilization, are examined
separately. The most effective strategies for their prevention and correction are outlined, which will enable the realization
of the therapeutic potential of weekly semaglutide and thus improve patient outcomes in the long-term control of obesity
and type 2 diabetes.
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Pesiome

BbicTpbIli Nnporpecc B pa3paboTke BbICOKOIPPEKTUBHbIX eXeHeaeNbHbIX MHKPETUHOBbIX MPENapaToB NpeacTaBaseT sce 6onee
LUMPOKME BO3MOXHOCTM KOMMIEKCHOM KOpPEeKLMU KapaMoMeTabonMyecknx HapyweHuid y nauMeHToB C CaxapHbiM AnabeTom
2-ro TMNa u/Mnu oxupeHueMm. Hactoswas ctatbs HaleneHa Ha 0606LeHMe CyLLecTBYOLWMX UCCNeA0BaHWIA, MOATBEPXKAAOLLMX
3¢ deKTMBHOCTb M 6@30MaCHOCTb OLHOMO M3 CaMblX HA3HAYaEMbIX NMPENApPaTOB U3 KNACcca aroHUCTOB PELLENTOPOB MHOKAroHO-
nogo6Horo nentuaa 1 - exeHenenbHoOro cemMarnytuaa. [oMUMO M3NOXKEHWS OCHOBHbIX PE3y/bTaTOB PaHALOMMU3UPOBAHHbIX
KNIMHWUYECKUX UCCNEeN0BaHWUIA C CeMarnyTuaoM, ocobblii akLEeHT caenaH Ha Tex 3KCNepuUMeHTaNbHbIX U KIMHWYeCKUX paboTax,
KOTOpble KacatTcsa IPheKTUBHOCTM npenapaTta B 06blYHbIX YCIOBUSAX U B 0COOble MEPUOAbI XKMU3HEAEATENbHOCTM NaLMeHTa
C CaxapHbIM AnabeToM 2-ro TMNa U/Mnu OXUPEHUeM, TakMxX Kak OnepaLMoHHble U IHAO0CKONMYEeCKne BMellaTenbCTBa, bapua-
TpUYeCcKas X1Mpyprus, MHTepBanbHOE rofIoAaHNe U pennrMo3Hble NULLEBbIE OrpaHMYeHns. Ha 0OCHOBaHUM 3TOM f0Ka3aTeNnbHOM
6a3bl U COBCTBEHHOTO KIMHUYECKOTO OMbITa MEXAUCUMMIUHAPHBIM aBTOPCKUM KOJIEKTUBOM MPEAJIOKEHbI MPaKTUYeCKMe NofL-
XO[bl K KOPPEKLMM CaXapOCHUXKAOLWLEN Tepanun y 60MbHbIX CaxapHbIM AMabeToM 2-ro TMMa npy KOMBUHALMKU C CeMarnyTUAOM
W NepekNioYeHnto Ha Apyryto Tepanuio. Takxe copMynMpoBaHbl NPakTUYeCcKne pekoMeHaalUnu no NpUMeHeHuWto npenapata
y NALMEHTOB C OXXMPEHMEM B (a3e aKTMBHOIO CHMXEHMS MaccChl Tena u Gase ee yaepxaHus. [NpeacrasneHsl knoyesble c006-
paXeHUs B NOAAEPXKKY LAUTENbHOM Tepanuu OXMpeHUs, OAHAKO NPUBEAEHbl U CXeMbl MPOBHOM Ae3ckanauuu Tepanuu ans
nauueHTOB, KOTOpble B MpOLEecce AOCTUXEHUS LieNeBbliX NokasaTeNnei MacChbl Tena ycnewHo mMoauduumposanu ceoi obpas
XU3HU. OTAENbHO PAacCMOTPEHbI MPUYMHBI U MEXAHW3MbI Pa3BUTUS Hanbonee pacnpoCTPAHEHHbIX HEXENATeNbHbIX ABMEHUNM,
BO3HMKAKLWMX Ha DOHE NPUMEHEHMS CeMArnyTuaa, NPeACcTaBNaoWMX CO60M NoTeHUManbHbIi 6apbep A/ ero MCnonb30BaHUs.
M3noxeHbl Hanbonee 3pdeKkTUBHbBIE MEPbI MO MX MPOMUNAKTUKE U KOPPEKLMU, KOTOPblEe MO3BONSAT Peann30BaTh TepaneBTuye-
CKUI NOTEHLMAN eXeHeaeNlbHOro CeMarnyTMaa 1, TakuM 06pasoMm, yayUlwnTb UCXOAbl NALMEHTOB B LONITOCPOYHOM YNpaBaeHUN
OXMPEHWMEM W CaxapHbIM AMabeToM 2-ro Tuna.

KntoueBble cnoBa: caxapHbiit Anaber 2-ro Tuna, OXXKMpeHune, CeMarnyTua, aroHUCT PeLenTopoB roKaroHonogobHoro nentnaa 1,
HexenaTesibHble SABMEHUS CO CTOPOHbI XeNYA0YHO-KMLLEYHOrO TPaKTa, NepuonepaumnoHHbli nepuos, bapuatpuyeckas xmpyprus,

KNUMHKUYECKaa NpakKTUKa

Ans untupoBanua: Canyxos BB, lanctan P, Xanumos HOLU, bakynunH U, Yepkawwmn OB, lWagpuyes ®E, Cyxoukas HA.
[MpakTnyeckoe NpMMeHeHWe ceMarnyTnaa: OT AOKa3aTeNbHbIX MCCIeA0BaHNMM K 3KCNEPTHbLIM pelueHuam. MeduyuHcKul cosem.
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KoHdnukr untepecos: H.A. Cyxoukas sBnseTcs coTpyaHukoM «fepodapmy». OcTanbHble aBTOpPbI 3asBASKOT 06 OTCYTCTBUM KOH-

GbNKKTa MHTEPECOB.

INTRODUCTION

Obesity and type 2 diabetes mellitus (T2DM) are in-
terdependent chronic diseases that represent a glob-
al public health problem [1]. Successful treatment
of obesity requires the recognition of its systemic na-
ture, characterized by the complex pathogenesis aris-
ing from the combined effects of genetic, metabolic,
neuroendocrine, behavioral, sociocultural, and environ-
mental factors. For the time being, obesity is recognized
as the most significant risk factor for the development
and progression of T2DM in patients of all age groups;
therefore, significant weight loss will not only positively
impact the course of T2DM but also substantially reduce
the number of new cases of dysglycemia [2].

Taking into account the heterogeneous nature
of obesity, it is unlikely that a single intervention will
effectively address all cases of obesity, and therefore
treatment programs must be personalized and multi-
modal. At the same time, lifestyle modifications involv-
ing healthy eating and regular physical activity, which
are fundamental components of metabolic health man-
agement, frequently demonstrate limited potential
in achieving and maintaining target weight parame-
ters. The issue of maintaining achieved results is par-
ticularly relevant for many patients and creates con-
ditions for the formation of the “weight variability”

phenomenon, which is a significant cardiovascular risk
factor, necessitating the minimization of unsuccessful
weight correction attempts [3].

Glucagon-like peptide-1 receptor agonists (GLP-1
RAs) represent a therapeutic breakthrough in manag-
ing patient prognosis and their cardiometabolic risks, in-
cluding powerful glucose-lowering and weight-reducing
effects. The “physiological” nature of their mechanism
of action is due to their ability to mimic the effects of en-
dogenous GLP-1 by activating widely distributed recep-
tors for this hormone (including in the brain, pancreas,
stomach, heart, kidneys, and adipose tissue), resulting in a
series of changes in the neurohormonal system that reg-
ulate insulin and glucagon secretion, appetite, food in-
take, metabolism, and energy balance aimed at reduc-
ing body weight and fat mass [4]. However, native human
GLP-1, produced in response to nutrient intake by en-
teroendocrine L-cells in the small and large intestine, has
a very short half-life, as it is inactivated by the enzyme
dipeptidyl peptidase-4 (DPP-4) within 1-2 minutes after
entering the bloodstream and is excreted by the kidneys.
To confer resistance to enzymatic degradation in the de-
velopment of GLP-1 RA drugs, structural modifications
of the molecules were required through the removal
of amino acids or the addition of fatty acid chains [2].

Initially, GLP-1 RAs were developed for the treat-
ment of T2DM, with the first representative of the class,
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exenatide, that received regulatory approval for this indi-
cation in 2005. By 2015, the American regulatory agency
FDA (Food and Drug Administration) approved liraglutide
3.0 mg for the treatment of obesity, and subsequent-
ly, in 2021, this indication was approved for semaglu-
tide 2.4 mg with prolonged action (semaglutide was
registered for T2DM treatment at a dose of 1.0 mg
in 2017) [5]. Semaglutide 2.4 mg - a highly homologous
long-acting GLP-1 analogue - demonstrated high effi-
cacy, safety, and an acceptable tolerability profile in the
Phase Il clinical trials (STEP) among patients with obe-
sity and T2DM or without it as an adjunct to intensive
behavioral therapy combined with a low-calorie diet, in-
cluding an assessment of its long-term clinical applica-
tion across a broad sample of individuals from diverse ra-
cial and ethnic groups [6].

In the STEP 1, 3, 4, and 8 studies, the administration
of semaglutide at a dose of 2.4 mg resulted in an aver-
age weight loss of 14.9-17.4% by week 68 in individu-
als with overweight or obesity but without type 2 dia-
betes mellitus (T2DM); notably, 69-79% of participants
achieved 210% weight reduction (compared to 12-27%
in the placebo group), and 51-64% achieved 215%
weight loss from baseline (versus 5-13% in the placebo
group). In a longer-term study, STEP 5, the use of sema-
glutide 2.4 mg weekly over 104 weeks led to a mean
weight loss of 15.2%, compared to 2.6% in the placebo
group. Only in the STEP 2 study (including individuals
with overweight or obesity and T2DM) was a weight re-
duction of 9.6% from baseline observed at week 68, ver-
sus 3.4% in the placebo group [7].

Based on the significant weight Lloss observed in clin-
ical trials, semaglutide 2.4 mg as an adjunct to lifestyle

modification has been classified as a “second-generation”

anti-obesity medication, capable of inducing weight loss
exceeding 10% of baseline in most patients [8]. The ac-
cumulated evidence and demonstrated safety and ef-
ficacy of semaglutide 2.4 mg have led to the formula-
tion of indications for its use in patients without T2DM:
BMI > 30 kg/m? or BMI > 27 kg/m? but < 30 kg/m? with
at least one obesity-related comorbidity (prediabetes or
T2DM, arterial hypertension, dyslipidemia, obstructive
sleep apnea, or cardiovascular disease).

It is important to note that existing studies have
demonstrated the beneficial effects of semaglutide
on glycemic, cardiometabolic parameters, and quality
of life. Clinical trials documented reductions in glycated
hemoglobin (HbAlc) and fasting glucose in clinical tri-
als involving patients with and without T2DM, and also
decreased the prevalence and incidence of prediabetes
and T2DM compared to placebo. The use of semaglutide
2.4 mg was associated with reductions in systolic and di-
astolic blood pressure, along with improvements in lipid
profiles and systemic inflammation markers.

The primary outcomes of weekly semaglutide
1.0 and 2.4 mg studies included the positive impact
on cardiovascular and renal outcomes in patients with
T2DM (SUSTAIN-6 trial) and in individuals with obesity
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without T2DM (SELECT trial) [9, 10]. The latter is particu-
larly significant, as it is the first study of an anti-obesity
drug to demonstrate a reduction in major adverse cardi-
ovascular events (MACE). Specifically, in over 17,500 in-
dividuals with BMI > 27 kg/m? and confirmed cardio-
vascular disease, semaglutide reduced the incidence
of the composite primary endpoint (cardiovascular death,
non-fatal myocardial infarction, or non-fatal stroke) by
20% (OR 0.80; 95% Cl 0.72-0.90; p < 0.001) over a medi-
an follow-up of 40 months [10].

The adverse effects observed with GLP-1 receptor ag-
onist therapy in clinical trials are predominantly gastro-
intestinal and generally did not significantly affect treat-
ment adherence. The most common adverse event was
nausea (42% vs. 16% in placebo groups), with a tenden-
cy for increased frequency with dose escalation, followed
by a decrease in occurrence shortly after dose titration.
Other gastrointestinal events included diarrhea (26%),
vomiting (21%), constipation (22%), abdominal pain (8%),
and dyspepsia (10%). Most adverse events (98.1%) were
mild or moderate in severity and did not lead to discon-
tinuation of therapy [11].

Given the increased availability of weekly semaglu-
tide for Russian patients, this article will provide practi-
cal recommendations for its use (oral semaglutide is not
discussed herein) in cohorts of patients with overweight/
obesity and/or T2DM, based on existing research findings,
international guidelines, and, in their absence, the expert
opinion of the authors.

ADJUSTMENT OF ANTIDIABETIC THERAPY
IN PATIENTS WITH T2DM INITIATING SEMAGLUTIDE
TREATMENT

Combination with oral glucose-lowering agents with low
hypoglycemia risk

Semaglutide in patients with T2DM can be combined
with metformin and most other oral agents. Exceptions
include dipeptidyl peptidase-4 inhibitors (DPP-4 in-
hibitors), which should not be used concomitantly with
semaglutide, as studies have not demonstrated an addi-
tive glucose-lowering effect with this combination [12].
No dose adjustments are required when semaglutide
is administered with low-risk agents (e.g., metformin,
SGLT-2 inhibitors, pioglitazone).

Several studies evaluating the combined use of GLP-1
RAs with SGLT-2 inhibitors in individuals with T2DM have
shown improved glycemic control; however, data regard-
ing the additional benefit of this combination for re-
ducing cardiovascular and renal outcomes remain con-
troversial [13]. For instance, in a cardiovascular safety
trial of efpeglenatide, some participants were initially
on SGLT-2 inhibitors (15% of the total cohort), but the in-
cidence of the primary composite endpoint (MACE) did
not differ between those who received SGLT-2 inhibitors
and those who did not [14]. In contrast, numerous ob-
servational studies suggest additional cardioprotective
and nephroprotective benefits of this combination, which



warrants further research [15]. According to the current
international and national guidelines, in patients with es-
tablished cardiovascular disease and/or kidney disease,
combined therapy with GLP-1 RAs and SGLT-2 inhibitors
may be considered if glycemic targets are not achieved
with monotherapy [16, 17].

Combination with insulin or sulfonylureas

Semaglutide may be used concomitantly with insu-
lin or sulfonylureas; however, this significantly increas-
es the risk of hypoglycemia. Proactive reduction of the
daily dose of insulin or sulfonylurea may be necessary,
depending on the baseline HbAlc level and glycemic
profile, which should be assessed immediately prior to
initiating semaglutide.

Based on published data and clinical experience, the au-
thors recommend considering the following adjustments
at the initiation of semaglutide 0.25 mg:

For HbAlc < 7%, reduce the basal insulin dose by 20%.

For HbA1c 7-8%, reduce the basal insulin dose by 10-20%.

(For HbAlc > 8%, maintain the current basal insulin
dose; however, if the patient exhibits high glycemic varia-
bility and frequent hypoglycemic episodes, reduce the ba-
sal insulin dose by 10%).

In a basal-bolus insulin regimen, initiating semaglutide
0.25 mg involves a similar adjustment of the basal insulin
dose, with concurrent modification of bolus insulin accord-
ing to the following algorithm:

HbAlc < 7%, reduce bolus insulin by 50%.

HbA1c 7-8%, reduce bolus insulin by 25%.

(HbAlc > 8%, no change in insulin doses is required;
however, if high glycemic variability and confirmed hypo-
glycemia are present, reduce bolus insulin by 25%) [18].

Similarly, the sulfonylurea dose should be adjust-
ed or discontinued based on its hypoglycemic potential
and HbAlc level (Fig. 1).

Comment: Clinical observations indicate that for most pa-
tients with poor glycemic control, adding a GLP-1 receptor ago-
nist does not necessitate reducing the daily doses of insulin or
sulfonylureas; however, all patients should be informed about

® Figure 1. Algorithm for adjusting glucose-lowering therapy when prescribing weekly semaglutide
® PucyHok 1. AnTOpuUTM KOPpEKLIMKM CaxapOCHUXKAKOLLEN Tepanuu npu HasHauyeHUu cemarnyTmaa

Patient 218 years old with T2DM and presence/high risk of ASCVD

Yes

Do not initiate <

* GFR <15 ml/min
* Pregnancy or lactation

semaglutide therapy « T1IDM
No
Y

+ Initiate semaglutide therapy at titrating doses

* Inform the patient about the rules for minimizing adverse events

A4 Y Y
Initial HbAlc HbAlc< 7% HbAlc 7-8% HbAlc > 8%
Reduce basal insulin by 20%" Reduce basal insulin by 10-20%" Maintain

Basis Bolus IT

*

Reduce bolus insulin by 50%

*%

Reduce bolus insulin by 25%" previous doses

Basal IT + PGLA Reduce basal insulin by 20%*

Maintain
previous doses

*%

Reduce basal insulin by 20%"

: “ g, ||
,f: In other cases, reduce the SU dose by 50%° previous doses™
:E

DPP-4i Cancel DPP-4i

Metformin and/or
SGLT2i and/or TZD

Do not change your current hypoglycemic therapy

* repeat under glycemic control during the next titration step
** —in cases of high glycemic variability, insulin dose correction may be necessary
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the risk of hypoglycemia and the appropriate strategy for dose
reduction of these medications.

A similar dose-reduction algorithm for insulin or sulfon-
ylureas should be repeated at each step of semaglutide ti-
tration depending on glycemic indicators.

Commentary: the authors recommend that, given
the insufficient time to accurately assess HbAlc during
monthly titration of semaglutide, the estimated method
based on daily glycemic profile indicators be used for its
evaluation.

“Switching” between GLP-1 receptor agonists and GIP/GLP-1
receptor co-agonists

Currently, there is no consensus regarding indica-
tions and recommendations for switching between dif-
ferent GLP-1 receptor agonists and GIP/GLP-1 receptor
co-agonists. However, clinical experience shows that such
switching may be necessary due to factors such as drug
availability, adherence, cost, frequency of adverse events/
tolerance, efficacy, and patient preferences [19]. Before
switching from one drug to another, it is crucial to analyze
the reason for dissatisfaction and only after attempting
to address it—based on the drug dose, duration of ther-
apy, and patient experience with side effects—should
the “switching” tactic be considered.

Commentary: based on literature and clinical experience,
the authors propose the following switching algorithm that
considers the tolerability of the initial drug:

A. If well tolerated, switching to another drug at an
equivalent dose in terms of glucose-lowering effect is rec-
ommended, ensuring a smooth transition while maintaining
the desired therapeutic effect (Table 1).

B. In cases of gastrointestinal side effects, it is recom-
mended to use all measures to mitigate them, including
stepwise dose reduction, which often helps to alleviate
adverse reactions. A reduced dose with good tolerability,
if the therapeutic effect is insufficient, becomes the ba-
sis for choosing an equivalent dose of another agonist.
Titration of the new drug at an equivalent dose should
involve a slower increase in dose and strict adherence to
adverse event prevention measures.

C. In cases of significant gastrointestinal complaints
that cannot be alleviated by dose titration of the GLP-1

receptor agonist or GIP/GLP-1 receptor co-agonist tirze-
patide, despite implementing all measures to mitigate
side effects, complete discontinuation of the medica-
tion is recommended. After the symptoms subside, ther-
apy with another GLP-1 receptor agonist or tirzepatide
at the lowest dose can be initiated, with consideration
for a slower dose escalation while strictly following ad-
verse event prevention protocols [21].

When switching from a once-daily medication (lira-
glutide) to another GLP-1 receptor agonist, the new drug
should be administered the day after stopping the previ-
ous medication. When switching from a weekly adminis-
tered drug, such as dulaglutide, semaglutide, or tirzepatide,
it is recommended to start the new medication 7 days after
the last dose of the previous one.

DURATION OF SEMAGLUTIDE USE IN PATIENTS WITH
OBESITY

Optimal duration of the active weight loss phase

Currently, the longest studied use of weekly sema-
glutide in patients with obesity without type 2 diabetes
is the SELECT trial. Patients receiving semaglutide expe-
rienced weight loss sustained through 65 weeks, main-
tained up to 4 years. After 208 weeks, semaglutide was
associated with an average weight reduction of -10.2%,
waist circumference -7.7 cm compared to placebo (-1.5%,
-1.3 cm, and -1.0%, respectively; p < 0.0001 for all com-
parisons with placebo). Clinically significant weight loss
was observed in men and women of all races, with any
initial body weight, and from various regions.

Another study, STEP-5, showed a sustained, substan-
tial weight loss over 2 years, with an average reduction
of 15.2% after 68 weeks in the semaglutide group com-
pared to 2.6% in the placebo group. Concomitant with
weight loss, improvements in cardiometabolic parame-
ters such as HbAlc, blood pressure, and lipid profile were
observed, reaching a plateau after 60 weeks of semaglu-
tide therapy. Together, these effects provide a serious po-
tential for clinically meaningful improvement in obesity-
related diseases.

Commentary: The duration of semaglutide therapy in pa-
tients with obesity should be at least 16-18 months, during

® Tabnuya 1. SKBUBaNEHTHbIE A03bl A1 HEKOTOPbLIX aroHUCTOB peuienTtopoB [MIMN-1 u koaroHucToB peuentopos MIM/TMIM-1 no mx

B/IMAAHMIO HA TNIMKEMUYECKMIA KOHTPONb [20]

® Table 1.Equivalent doses of some GLP-1 receptor agonists and GIP/GLP-1 receptor co-agonists based on their effects

on glycemic control [20]

Liraglutide Daily 0,6 1,2 1,8

Dulaglutide Weekly 0,75 1,5 3,0 4,5

Semaglutide Weekly 0,25 0,5 1,0 2,0

Tirzepatide Weekly 2,5 50 50" 7,5 10 12,5 15

* Not registered in the Russian Federation.

** When switching from a higher dose of semaglutide, it is recommended to start tirzepatide at a dose not exceeding 5.0 mg to reduce the risk of hypoglycemia.
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which the maximum weight reduction effect is typically
achieved. Shorter treatment programs are less preferred be-
cause they may lead to a “yo-yo” effect.

Patients who, after this period on a dose of 2.4 mg
semaglutide, have not reached target weight loss but
lose > 0.5% of body weight per week are recommended to
continue therapy. If the patient reaches a plateau (“dose-ef-
fect’) on 2.4 mg semaglutide and, despite optimizing man-
agement of adverse effects, does not lose weight within
3 months, it is advisable to switch from a GLP-1 receptor
agonist to tirzepatide (Table 1).

In some cases (e.g., clinically significant adverse events
after each titration step, persistently high weight loss
rate > 1.0% per week, or stage 0 obesity), the authors recom-
mend slower titration than monthly, provided weight loss is at
least 0.5% per week; as the weight-reducing effect diminishes
(less than 0.5% per week), titration should be resumed accord-
ing to the prescribing guidelines of semaglutide.

Optimal Approaches to Maintenance/Weight Control Phase

Considering that obesity is a chronic, progressive,
and relapsing disease, short-term treatment lasting
3-6 months is not recommended, as it not only fails to
provide long-term weight loss benefits but also predis-
poses to weight regain. The inevitability of weight re-
gain has been demonstrated in the STEP 4 and STEP
1 studies, where patients, after 20 and 68 weeks
of semaglutide discontinuation, respectively, regained
50% and 65% of their previous weight loss within
the following year of observation [22].

Therefore, for most patients, achieving the target
weight reduction during weekly semaglutide therapy,
in addition to lifestyle modifications, requires not discon-
tinuing the medication but maintaining long-term phar-
macotherapy to sustain the achieved weight loss.

Clinical practice also shows that only a small pro-
portion of individuals, after prolonged use of semaglu-
tide that significantly changed their eating behavior, are
capable of controlling their weight through non-phar-
macological methods. A key predictor of successful dis-
continuation of pharmacotherapy in favor of lifestyle
modifications alone is the patient’s established regular
physical activity.

For this cohort, a trial scheme has been tested involving
gradual dose reduction of semaglutide with an assessment
of the prospects for discontinuing medication support. For
example, in the Danish TAILGATE study, after achieving
clinically significant weight loss, 353 participants under-
went a stepwise reduction of semaglutide dose every two
weeks (2.4 mg — 1.7 mg — 1.0 mg — 0.5 mg — 0.25 mg)
until complete cessation. Simultaneously, physical activity
levels and appetite/food intake were expanded and mon-
itored, supported by digital applications and healthcare
professional supervision. After six months off pharmaco-
therapy, only 21.5% of patients resumed semaglutide due
to weight regain [23]. This led to the conclusion that sup-
porting lifestyle modifications with gradual dose reduction
of semaglutide is more effective for weight maintenance

than abrupt discontinuation, resulting in more successful
weight retention over six months in most subjects.

While acknowledging the short-term nature of the
non-pharmacological observation period in this study,
the practical significance of the “down-titration” strategy
of GLP-1 receptor agonists should be noted, as it allows
identification of patients capable of maintaining weight
loss either on the minimally effective dose of semaglu-
tide or after complete discontinuation.

Another alternative dosing scheme for semaglutide
aimed at maintaining weight loss involves reducing the fre-
quency of administration. This approach is based on math-
ematical modeling of semaglutide’s “effect-response” ef-
ficacy, derived from the STEP 1-3 studies, which predicts
the trajectory of weight loss over one year [24].

According to this model, the interval between in-
jections of 2.4 mg semaglutide every 7 days (S7) is ex-
pected to sustain a weight reduction of approximately
17%, consistent with existing clinical data on semaglu-
tide in obese patients. Prolonging the dosing period
to 14 days (S14) predicts a lesser weight loss of about
12% from baseline. Despite halving the drug concen-
tration over time by reducing injection frequency from
S7 to S14, the model forecasts that patients retain about
72% of the initial weight loss. Similarly, semaglutide
1.7 mg administered with a 14-day interval (514) pre-
serves approximately 69% of weight loss compared to
the same dose given weekly (S7). Furthermore, the mod-
el predicts that further reducing injection frequen-
cy from weekly to monthly (528) could maintain nearly
50% of the initial weight loss (Fig. 2).

® Figure 2. Percentage change in body weight according

to the dosing interval (the time between injections)

of semaglutide [24]

@ PucyHok 2.T1poLEHTHOE M3MEHEHME MacChl Tena B 3aBUCUMO-
CTU OT UHTEPBaNa [03MPOBaHUS (BPEMEHU MEXAY MHBEKLMSIMM)
cemarnytnaa [24]
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According to this model, an acceptable level of effica-
cy could support a scenario of less frequent administra-
tion of higher doses of semaglutide, which, however, de-
mands verification through further analysis of research
data. Thus, the optimal GLP-1 receptor agonist therapy
scheme and the selection of an “effectively sufficient”
dose for weight maintenance remain to be determined
by future studies, and may be tailored based on individu-
al patient characteristics.

Commentary: For the vast majority of patients who
achieve clinically significant weight loss, indefinite long-
term therapy with semaglutide in addition to lifestyle modi-
fications is recommended to maintain the result. The authors
consider that, in motivated patients with regular adequate
physical activity, it may be appropriate to consider a trial re-
duction of semaglutide dose either: a) gradual “down-titra-
tion” with a step every two weeks, or b) decreasing the fre-
quency of administration until complete discontinuation.
In case of failure and weight regain, it is necessary to re-
vert to the minimally effective dose for long-term therapy,
avoiding future attempts to discontinue GLP-1 receptor ago-
nists. The criterion for effectiveness should be a level of ap-
petite suppression achieved with the medication that allows
the patient to manage eating behavior without a noticeable
reduction in quality of life.

VARIABILITY OF RESPONSE TO SEMAGLUTIDE
IN INDIVIDUALS WITH OBESITY
AND/OR TYPE 2 DIABETES

Research from the STEP program reported signifi-
cant variability in response to semaglutide: 32-39.6%
of patients were super-responders, achieving weight
loss of more than 20%; 10.2-16.7% were non-respond-
ers, demonstrating less than 5% weight reduction from
baseline; and responders, observed in 51% of cases, ex-
perienced weight loss of more than 5% but less than
20% [25].

Analysis of study results identified two predictors
of lower weight loss with semaglutide: presence of type
2 diabetes and male sex. Specifically, the average weight
reduction in obese individuals without diabetes was
14.9% of baseline, compared to 9.6% in those with diabe-
tes. Men experienced an average weight loss of 8-9.3%
relative to baseline, whereas women lost 14-16.2% [26].

This variability in weight reduction highlights
the need for further research into prognostic factors such
as demographic characteristics (sex, ethnicity, age), meta-
bolic parameters (initial BMI, glycated hemoglobin, fast-
ing glucose, insulin resistance markers, lipid profile), eat-
ing behaviors (hunger, satiety, episodes of hyperphagia,
food cravings), and others.

Commentary: Patients classified as non-responders to
semaglutide therapy—those who, over 3-6 months, demon-
strate less than 5% weight loss from baseline—are advised
to switch to a GIP/GLP-1 receptor co-agonist tirzepatide
(Table 1), or, in cases of morbid obesity, to consider bariatric
surgery as a more appropriate intervention.
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THERAPY WITH SEMAGLUTIDE DURING SPECIFIC
PERIODS

Use of Semaglutide During Planned Surgical or Endoscopic
Procedures

There are concerns that perioperative use of GLP-1
receptor agonists may be associated with an increased
risk of bronchopulmonary aspiration due to delayed gas-
tric emptying. Indeed, activation of GLP-1 receptors re-
duces gastric emptying by inhibiting gastric motility
while simultaneously increasing pyloric tone and aug-
menting postprandial gastric volume, a process likely me-
diated via the vagus nerve [27].

A prospective study of individuals who started sema-
glutide (19 out of 20 without type 2 diabetes, mean
BMI 26.9 kg/m?), evaluated via ultrasound after over-
night fasting, demonstrated that 70% of participants
on weekly semaglutide retained a solid gastric content
consistent with digested food after at least 10 hours
of fasting [28]. Similarly, a prospective assessment of re-
sidual gastric content before planned surgery was con-
ducted in participants who, on average, received weekly
semaglutide, dulaglutide, or tirzepatide for 5 days pri-
or to evaluation (mean BMI 33.9 kg/m?), following fast-
ing periods of 2 to 8 hours. Ultrasound revealed residual
gastric content in 30% of individuals on GLP-1 recep-
tor agonists without diabetes and in 47% of those with
diabetes, compared to 19% in the control group. Other
studies using capsule endoscopy, sonography, scintigra-
phy, and other methods have also documented delayed
gastric emptying in patients on GLP-1 receptor agonist
therapy [27].

A retrospective analysis of patients with diabetes
and/or obesity who underwent esophagogastroduoden-
oscopy showed a higher percentage with residual gastric
content in those on semaglutide versus controls (6.7% vs.
5.1%), with gastrointestinal symptoms such as nausea/
vomiting, dyspepsia, and bloating more frequently re-
ported-likely reflecting recent dose escalation or lim-
ited clinical experience with these agents [29]. This
is supported by tirzepatide studies, which demonstrated
a greater delay in gastric emptying at initiation or dose
escalation, with the effect diminishing after 23 days, in-
dicating tachyphylaxis, i.e., a reduction in response to
prolonged exposure [30].

Therefore, the presence of gastrointestinal com-
plaints following recent dose titration of GLP-1 recep-
tor agonists can indirectly suggest a period of more
pronounced impact on gastric emptying. The resolution
of gastrointestinal symptoms, which typically occurs af-
ter 12-20 weeks of semaglutide therapy, appears to re-
flect the development of tachyphylaxis and improved
gastric emptying [31].

Analysis of bowel preparation adequacy for diagnos-
tic colonoscopy indicated that participants on GLP-1 re-
ceptor agonists for diabetes or obesity had higher rates
of inadequate bowel prep, resulting in increased need
for repeat colonoscopy [32].



These data prompted professional associations in an-
esthesiology, gastroenterology, and surgery to develop
guidelines for pre- and perioperative management of pa-
tients on GLP-1 receptor agonists, which often contain
conflicting recommendations. The most common advice
for patients with obesity without diabetes is to discontin-
ue weekly GLP-1 receptor agonists 7 days before planned
surgery, whereas for patients with diabetes, it is suggest-
ed to continue the medication while following a liquid
diet 24 hours before the procedure [33].

However, there is currently no evidence that discon-
tinuing weekly GLP-1 therapy one week prior to sur-
gery minimizes gastroparesis, especially considering
the drug’s half-life. For example, if a patient on 1.0 mg
weekly semaglutide interrupts the medication, plas-
ma concentrations will remain similar to those in a
person continuing 0.5 mg weekly during the follow-
ing week [34]. These findings, along with recent studies
showing residual gastric content despite a 21-day dis-
continuation of semaglutide, suggest that the standard
7-day cessation period is insufficient to reduce the risk
of bronchopulmonary aspiration [35].

Conversely, it is also important to consider the risk
of perioperative hyperglycemia in patients with diabe-
tes, which may occur due to loss of glycemic control
upon discontinuing semaglutide. Such hyperglycemia
increases the probability of prolonged hospitalization,
surgical wound infections, acute kidney injury, and ad-
verse cardiovascular events [36]. Additionally, obese pa-
tients without diabetes are at increased risk of stress
hyperglycemia during the perioperative period, which
is associated with even worse outcomes than in patients
with diabetes [37].

It is important to note that GLP-1 receptor agonists
have been used in millions of patients worldwide over
the past 20 years, but only a few reports describe signif-
icant perioperative bronchopulmonary aspiration cases.
This suggests that proper clinical assessment, anesthetic
risk evaluation, consideration of the procedure’s nature,
and chosen anesthetic techniques generally balance out
the challenges posed by GLP-1-induced delayed gastric
emptying and perioperative preparation.

Commentary: Based on the above, the authors maintain
that discontinuing semaglutide before elective surgery or
endoscopy is not advisable, as current evidence is insuf-
ficient to demonstrate the benefits and improved safety
of preoperative cessation in patients with diabetes and/
or obesity.

Elective surgical or endoscopic procedures should be
performed after completing dose titration and resolution
of nausea/vomiting, dyspepsia, or constipation; however,
these symptoms should not be considered mandatory signs
of gastric content retention.

Patients should receive only liquid nutrition for 24 hours
prior to surgery or endoscopy, followed by the standard
8-hour fasting period.

For assessment of residual gastric content before
the procedure, transabdominal ultrasound is recommended.

If residual content is detected, measures such as prokinetic
agents (e.g., metoclopramide), gastric drainage via nasogas-
tric tube, or rapid sequence induction protocols should be
considered to reduce aspiration risk.

Use of semaglutide before and after bariatric surgery

Recurrent weight regain after bariatric procedures is a
common phenomenon, with a prevalence reaching up to
67% among operated patients at five years post-sur-
gery. The rate varies depending on the type of surgery,
institution, length of follow-up, and other factors [38].
The application of GLP-1 receptor agonists appears to
be a promising approach for treating patients who re-
gain weight after initial successful treatment—common-
ly referred to as “regainers”~who have demonstrated
weight gain following bariatric procedures. The effica-
cy of weekly semaglutide in managing obesity relapse
after surgery, along with a favorable safety profile, has
been confirmed in several retrospective studies, show-
ing an average weight loss of 9.8-11.4% (approximate-
ly two-thirds of the weight gained postoperatively) over
six months of therapy, with only a small proportion (3%)
discontinuing treatment due to gastrointestinal adverse
events typically associated with Gl complaints [39-41].

Another promising approach involves the use
of GLP-1 receptor agonists in patients who have not
achieved the target weight reduction after bariatric sur-
gery. Some observational studies have indicated a cor-
relation between successful weight loss post-surgery
and higher endogenous GLP-1 levels [42]. Therefore, in-
sufficient surgical effect can potentially be corrected
by adding long-acting weekly GLP-1 receptor agonists,
which not only elevate baseline GLP-1 levels—enhanc-
ing its beneficial effects—but also attenuate “metabol-
ic adaptation”. This adaptation involves a decrease in en-
ergy expenditure during weight loss, which hampers
further weight reduction. Semaglutide has been shown
to mitigate this “barrier” to more effective weight loss,
as demonstrated in experimental models [43].

In addition to weight reduction in regainers, GLP-1
receptor agonists may reduce the severity of post-bar-
iatric hypoglycemia (developing 2-3 hours after meals
and more precisely characterized as postprandial hy-
perinsulinemic hypoglycemia). Postprandial hyperinsu-
linemic hypoglycemia develops in the long-term post-
operative period and is a serious complication requiring
management. Continuous glucose monitoring shows
that post-bariatric hypoglycemia occurs in approximate-
ly 55% of patients after sleeve gastrectomy and up to
75% after gastric bypass. A recent systematic review in-
dicated that GLP-1 receptor agonists can potentially de-
crease the frequency of postprandial hypoglycemic ep-
isodes and improve glycemic stability, despite elevated
levels of GLP-1, insulin, and C-peptide observed in hy-
poglycemic individuals due to rapid transit of food into
the small intestine [44]. The mechanisms underlying
the paradoxical reduction in hypoglycemia frequency af-
ter GLP-1 receptor stimulation are not fully understood
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but may involve decreased postprandial GLP-1 variabil-
ity, preventing insulin secretion peaks, and slowing gas-
tric transit, thereby reducing postprandial glycemic ex-
cursions and limiting insulin needs [45].

An important, yet still understudied, area is the use
of GLP-1 receptor agonists as preoperative (neoadjuvant)
pharmacotherapy before bariatric surgery, which could
potentially improve surgical outcomes and reduce com-
plication risks, especially in patients with “superobesity”
(BMI > 50 kg/m?) [46].

Commentary: Based on current literature and clinical ex-
perience, the authors recommend considering a 3-6 month
course of semaglutide in patients with BMI > 50 kg/m? prior
to bariatric surgery to reduce body weight, liver size, and op-
erative risks.

Postoperative use of weekly semaglutide is safe
and justified not only in patients with weight regain but
also in those who have not achieved the targeted weight
loss. In cases of long-term post-surgical postprandial hy-
perinsulinemic hypoglycemia, a trial of semaglutide may
be considered.

Use of Semaglutide During Intermittent Fasting, Religious
Fasts, and Ramadan

In patients with type 2 diabetes, intermittent fast-
ing and dietary restrictions during Christian fasting peri-
ods and the holy month of Ramadan can pose challeng-
es in maintaining glycemic control. However, published
studies have shown that using GLP-1 receptor agonists
during Ramadan is safe and effective, with good gly-
cemic control and weight loss. For example, exenatide
was associated with a very low incidence of hypoglyce-
mia (0.08%), and liraglutide was linked to fewer sympto-
matic hypoglycemic episodes compared to sulfonylureas
(p = 0.0009) [47]. This is attributable to their glucose-
dependent insulin and glucagon regulation, which mini-
mizes hypoglycemia risk when used alone but increases
the risk when combined with other hypoglycemic agents.

Therefore, semaglutide can be considered a suita-
ble choice for patients with T2D undergoing dietary re-
strictions, aiming to replace therapies that carry a higher
hypoglycemia risk. It is recommended to initiate weekly
semaglutide 4-8 weeks before fasting begins, with close
monitoring of gastrointestinal side effects, dehydration,
and titration to ensure tolerability [48].

ADVERSE EVENTS RELATED TO GLP-1 RECEPTOR
AGONISTS

Adverse events (AEs) associated with GLP-1 receptor
agonists are actively studied regarding their frequency,
conditions of occurrence, preventive measures, and cor-
rection strategies. Currently, accumulating evidence al-
lows for the objective documentation of AEs—more com-
mon in clinical trials than in placebo groups—through
dedicated studies, meta-analyses, and observational pro-
grams. At present, AEs can be classified as either ques-
tionable or genuinely occurring (Fig. 3).
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Gastrointestinal Adverse Events

Nausea, vomiting, diarrhea, and constipation are
the most common adverse events associated with GLP-1
receptor agonists. However, it is important to exclude in-
fectious diseases or underlying gastrointestinal condi-
tions when these symptoms develop (Table 2). Typically,
these adverse events occur during dose escalation
and tend to subside over time. Nonetheless, in some cas-
es, gastrointestinal complaints are the primary reason
for temporary or permanent discontinuation of therapy,
which occurs in approximately 1.6-6% of patients initi-
ating GLP-1 receptor agonist treatment. Severe and per-
sistent gastrointestinal adverse events may limit fluid
intake and potentially lead to dehydration and acute kid-
ney injury [11].

Mechanism: The effect is dose-dependent and is
thought to be related to activation of GLP-1 receptors
in the central amygdala, which triggers aversive reactions
to the medication, as well as in brain centers that regu-
late intestinal motility and delay gastric emptying.

Risk Factors: Rapid titration, recent dose increase,
and higher medication doses.

Gastrointestinal Motility Reduction

GLP-1 receptor agonists slow down small intestinal
peristalsis and increase the gastrointestinal transit time
in individuals with and without T2D [49]. The mecha-
nisms underlying this effect are currently unknown
but are likely mediated by parasympathetic influences
and direct effects on the central nervous system. Even
less is known about the impact of GLP-1 receptor ag-
onists on colorectal function. In a patient with a neu-
roendocrine tumor secreting large amounts of GLP-1
and GLP-2, delayed transit through the gastrointesti-
nal tract, including the colon, was observed [50]. As pre-
viously mentioned, the use of GLP-1 receptor agonists
in patients more often associated with lower quality
of bowel preparation for colonoscopy. The clinical sig-
nificance of this phenomenon is sometimes linked to
a higher risk of intestinal obstruction. However, existing
data on the association between intestinal obstruction
and GLP-1 receptor agonist use are contradictory. While
some studies suggest an increased risk up to threefold,
others report no association. A recent high-quality study,
analyzing nationwide registries from Sweden, Denmark,
and Norway, involving 121,254 patients who initiated
GLP-1 therapy between 2013 and 2021, compared them
with 185,027 patients who recently started SGLT-2 inhib-
itors. Unlike previous studies, the frequency of intestinal
obstruction (including bowel obstruction, intussuscep-
tion, volvulus, neurogenic bowel, megacolon, and other
types) was not significantly different between SGLT-2 in-
hibitors and GLP-1 receptor agonists, and a trend toward
fewer events was observed with GLP-1 therapy (OR 0.83
95% Cl,0.69-1.01) [51].

Clearly, further research is needed to clarify the ef-
fects of GLP-1 receptor agonists on the motility of the
small and large intestines and their clinical implications.



® Figure 3. Adverse events associated with the use of GLP-1 receptor agonistsl (adapted from [5])
® PucyHok 3. HexenaTtenbHble SBNeHUS, KOTOPble CBA3bIBAOT € npueMom aplTilN-1 (agantupoBaHHo [5])
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Gallbladder and Bile Duct Diseases

Use of GLP-1 receptor agonists is associated with
a modest increase (not exceeding 3%) in gallbladder dis-
eases, including cholelithiasis, cholecystitis, bile duct ob-
struction, sometimes requiring cholecystectomy. These
adverse events are more common in obese patients than
in those with diabetes.

Mechanism: GLP-1 receptor agonists weaken the gall-
bladder’s response to cholecystokinin, reducing postpran-
dial gallbladder emptying (although this phenomenon
was already attenuated within 12 weeks of liraglutide
therapy initiation in healthy volunteers). Animal studies
and in vitro data have shown that GLP-1 receptor ago-
nists are associated with increased activity and prolifer-
ation of cholangiocytes. Rapid weight loss (21.5 kg/week)
may also alter bile salts, leading to supersaturation, bil-
iary sludge, and gallstone formation [52, 53].

Risk factors: Use of GLP-1 receptor agonists in obese
individuals for weight loss, higher doses (noted with

semaglutide 2 1.0 mg), treatment duration exceeding
26 weeks, rapid weight loss (>1.5 kg/week), significant
weight reduction exceeding 25% of baseline.

Comment: For patients with a history of gallstones, in-
itiation of semaglutide therapy should be accompanied by
long-term ursodeoxycholic acid (UDCA) at 10-15 mg/kg
throughout the active weight loss period (but not dur-
ing maintenance). For those with weight loss exceeding
1.5 kg/week, authors recommend ultrasound after 3 months;
if biliary sludge is detected, UDCA at 10-15 mg/kg should
be prescribed during active weight reduction.

Pancreatitis and Pancreatic Cancer

Some studies on incretin-based therapies have re-
ported cases of acute pancreatitis, including hemor-
rhagic and necrotizing pancreatitis, as well as exac-
erbations of chronic pancreatitis and development
of pancreatic adenocarcinoma. However, well-structured
adverse event audits, such as in SUSTAIN-6, showed that
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® Table 2.Recommendations to manage gastrointestinal adverse events [48]
® Tabnuya 2. PekoMeHAALMMN MO KOPPEKLMM FaCTPOMHTECTUHANBHBIX HEXenaTenbHbIX aBieHui [48]

Nausea, occurs in 15-50%

of patients, more frequently during
the first 4-8 weeks when gastric
emptying is significantly delayed.
Symptoms are mild to moderate
and resolve in about 8 days after
onset.

Vomiting, occurs in 5-21%

of patients, symptoms are usually
mild to moderate and resolve
within 8 days.

Separate food intake from fluid consumption: there should be at least
a 30-minute interval between eating and drinking fluids.

Avoid strong odors.

Recommend foods that can help alleviate nausea symptoms, such

as unsalted crackers, apples, mint tea, or ginger root tea.

Reduce the portion size of meals but increase the frequency of eating.
To maintain proper fluid balance in the body, drink more often in small
sips of clear, fresh beverages that do not contain carbohydrates.

Use domperidone 10-20 mg (but not
metoclopramide) up to 4 weeks, three times
daily (30-40 minutes before meals),

or itopride 50 mq three times daily

(30-40 minutes before meals), extending
the current dose of semaglutide

for 2-4 weeks. If complaints persist, reduce
the semaglutide dose to the previous level.

Maintain adequate hydration and correct
electrolyte disturbances. Domperidone
10-20 mg (but not metoclopramide) before
main meals or itopride 50 mg three times
daily (30-40 minutes before meals).

Diarrhea, occurs in 5-25%, mostly
during the first 4 weeks of treatment,
symptoms resolve within 3 days.
Sometimes semaglutide may worsen
diarrhea in patients taking
metformin.

Drink more water, for example, with lemon and % teaspoon of baking soda.
Avoid isotonic sports drinks.

Avoid dairy products, coffee, alcohol, sweet drinks or juices, and very cold or
very hot foods.

Avoid (or temporarily reduce intake of) high-fiber foods such as cereals,
nuts, seeds, rice, barley, whole grain bread or baked goods, vegetables such
as artichokes, asparagus, beans, cabbage, cauliflower, garlic and garlic salt,
lentils, mushrooms, onions, peeled fruits Like apples, apricots, raspberries,
cherries, mangoes, nectarines, pears, and plums.

Consume low-fat and low-fiber foods: canned and/or soft fruits such

as applesauce or ripe bananas, turkey and cheese sandwiches, broths-based
soups (chicken and rice), vegetables without seeds and skins such as boiled
carrots or green beans.

Rehydration with the use of electrolytes.
Take loperamide according to the scheme

(4 mg initially, then 2 mg after each episode
of diarrhea - not exceeding 16 mq per day).
If the history indicates that diarrhea is related
to metformin, its dose should be reduced or
discontinued if the clinical situation allows.

If the history indicates that diarrhea is related
to the use of a proton pump inhibitor, its dose
should be reduced or the medication should
be discontinued if the clinical situation
permits.

Constipation, occurs in 4-22%

of patients, more often in obese
patients without T2D, mainly within
the first 16 weeks, lasting up to

Drink a large amount of water (or other carbohydrate-free fluids).
Increase fiber intake: consume more whole grain products, and choose
foods containing 4 grams or more of dietary fiber per serving. If
appetite decreases, consider fiber supplements. Incorporate more
beans, fresh fruits, and vegetables with skins into the diet.

Administration of laxatives/dietary fibers -
one sachet of plantain seed shell three times
daily as a course, and/or macrogol 4000 mg
as symptomatic treatment, and/or lactulose
preparations (20-30 mL/day) divided into

Y GER, Increase physical activity.

2-3 doses.

the incidence of acute pancreatitis with semaglutide was
comparable to placebo. The lack of difference in pan-
creatitis and pancreatic cancer risk between semaglu-
tide and placebo has been confirmed in all major recent
studies [56, 57].

Mechanisms: The exact mechanisms are unknown.
It is hypothesized that stimulation of GLP-1 receptors
on pancreatic B-cells and exocrine duct cells may cause
excessive cell proliferation, leading to ductal obstruction,
hyperplasia, increased pancreatic mass, and subsequent
inflammation—acute or chronic [5].

Risk factors: Hypertriglyceridemia 2 5.6 mmol/L, gall-
stones, alcohol abuse, morbid obesity.

Comment: Acute pancreatitis is a life-threatening sur-
gical diagnosis; upon confirmation, semaglutide should
be discontinued and not resumed. However, exacerbations
of chronic pancreatitis should be managed with standard
conservative approaches, and continuation of semaglutide
therapy can be considered if the potential advantages ex-
ceed possible harms.
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Dehydration

Studies with volunteers have shown a tendency
for reduced fluid intake during treatment with dulaglu-
tide, liraglutide, and tirzepatide, with semaglutide having
the highest potential to affect water balance [58].

Mechanisms: Animal experiments indicate that en-
dogenous GLP-1 receptor systems in the central nervous
system participate in controlling not only food intake but
also fluid consumption. Activation of these receptors by
agonists may predispose to decreased sensitivity to de-
hydration [59].

Risk factors: Gastrointestinal disturbances such
as nausea, vomiting, and diarrhea, which predispose pa-
tients to dehydration.

Acute Kidney Injury (AKI)

AKI has been reported in large studies, primari-
ly in patients who experienced gastrointestinal symp-
toms (nausea, vomiting, diarrhea, and/or dehydration)
at the initiation of GLP-1 receptor agonist therapy.



Subsequent analyses of several clinical trials in patients
with T2D found no significant difference in the incidence
of AKI between semaglutide and comparator or placebo
groups. Conversely, in the SUSTAIN 1-7 studies, semaglu-
tide was associated with an initial reduction in estimated
glomerular filtration rate (eGFR), followed by a notable
decrease in the albumin-to-creatinine ratio after stabili-
zation [60]. The nephroprotective properties of GLP-1 re-
ceptor agonists have been further confirmed in the FLOW
and SELECT studies involving patients with T2D and/or
obesity [22].

Mechanisms: The effect is dose-independent; pre-re-
nal AKI may occur due to dehydration and hypovolemia
caused by gastrointestinal adverse events such as nau-
sea, vomiting, or diarrhea.

Risk Factors: Reduced fluid intake (e.g., during epi-
sodes of severe vomiting or diarrhea), concomitant use
of medications that impair renal function during dehy-
dration episodes (e.g., RAAS blockers), and pre-existing
chronic kidney disease.

Diabetic Retinopathy

Progression of diabetic retinopathy (DR) during sema-
glutide therapy was observed in the SUSTAIN-6 study,
which showed increased rates of vitreous hemorrhag-
es, onset of diabetes-related blindness, and the require-
ment for intravitreal injections of anti-angiogenic agents
or laser photocoagulation. An analysis of the SUSTAIN
trial program reported that this effect was mainly seen
in patients with pre-existing DR at baseline and was
primarily related to the magnitude and rapidity of gly-
cemic and HbAlc reduction during the first 16 weeks
of therapy [61]. Currently, this effect has been described
for semaglutide, exenatide, and dulaglutide.

Mechanisms: The mechanisms are thought to in-
volve transient changes in osmotic pressure in the lens
due to rapid glucose reduction in ocular fluids [62], al-
though the exact cause remains unclear. The osmotic
theory suggests a role in cataract progression and dia-
betic macular edema (DME) development rather than DR
progression, sometimes leading to neovascularization af-
ter abrupt normalization of glycemia [63]. A more plausi-
ble explanation involves activation of vascular endothe-
lial growth factor (VEGF) due to hypoxia-induced rapid
glycemic lowering. In vitro studies on human and bovine
retinal cells demonstrated that hypoxia and hypoglyce-
mia significantly increased VEGF production, whereas
hypoxia combined with hyperglycemia suppressed VEGF
expression [64].

Risk Factors: Presence of DR at baseline (especial-
ly clinically significant forms), rapid HbAlc reduction
(>1.5%) within 16 weeks of therapy initiation [61].

A recent large multicenter study involving 37.1 mil-
lion patients with T2D across 14 databases found that
semaglutide use was associated with a modest 32% in-
creased risk of non-arteritic anterior ischemic op-
tic neuropathy (NAION) (OR 1.32; 95% ClI, 1.14-1.54;
p < 0.001) [65]. The mechanism linking GLP-1 receptor

agonists and NAION remains unclear, as these agents
are generally neuroprotective and associated with re-
duced ischemic risk. It is hypothesized that GLP-1 recep-
tor agonists may influence intraocular hemodynamics
via the autonomic nervous system and lower systemic
blood pressure, potentially affecting optic nerve perfu-
sion and increasing NAION risk 65. Importantly, the risk
of NAION with semaglutide was comparable to other
glucose-lowering agents such as empagliflozin (OR 1.44;
95% (Cl,0.78-2.68; p = 0.12), sitagliptin (OR 1.30; 95% CI,
0.56-3.01; p = 0.27), and glipizide (OR 1.23; 95% Cl,
0.66-2.28; p = 0.25), which reduces concern about this
adverse event and underscores the need for further re-
search.

Commentary: Considering the current evidence, the au-
thors recommend that patients with T2D undergo ophthal-
mologic examination, including slit-lamp biomicroscopy or
ophthalmoscopy with pupil dilation, before initiating sema-
glutide therapy. If pre- or proliferative retinopathy or dia-
betic macular edema (DME) is detected, semaglutide should
be withheld until ophthalmologic treatment and stabiliza-
tion of visual function are achieved. For patients with these
conditions, therapy should only be started after HbA1c lev-
els are controlled below 8%.

Thyroid Cancer

Prolonged use of GLP-1 receptor agonists in animal
studies causes hyperplasia of pancreatic C-cells and med-
ullary thyroid carcinoma in rats and mice due to direct
activation of GLP-1 receptors, which are expressed in the
C-cells of rodents’ thyroid glands. In primates and hu-
mans, normal C-cells have significantly lower GLP-1 re-
ceptor expression, and the number of C-cells in humans
is markedly less than in rodents. Clinical monitoring
of tens of thousands of calcitonin measurements in stud-
ies has found no functional link between calcitonin lev-
els and GLP-1 receptor expression in individuals with
T2D or obesity [5].

The actual incidence of thyroid cancer in patients
with T2D treated with various GLP-1 receptor agonists
remains controversial: some studies report no increased
risk [66], while others suggest an increased incidence
of differentiated thyroid cancer and medullary thyroid
carcinoma within 1-3 years of therapy initiation [67].
The main limitation of these studies is the lack of base-
line ultrasound examinations, which introduces a risk
of detection bias.

This may explain why a recent meta-analysis report-
ed a 28% increased overall risk of thyroid disease with
GLP-1 receptor agonists compared to placebo or other
interventions, but no significant correlation with thyroid
cancer was found [68]. This finding is plausible consid-
ering that obesity itself is a significant oncological risk
factor [69], and weight reduction strategies should con-
tribute to lowering cancer risk, which is supported by ex-
isting evidence [70].

Additionally, data from electronic health records
in the US comparing the impact of other medications
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on thyroid cancer risk in T2D patients showed that, after
adjusting for HbAlc and BMI at diagnosis, the 5-year inci-
dence was 0.24% in insulin users, 0.26% in liraglutide us-
ers, 0.18% in dulaglutide users, and only 0.10% in sema-
glutide users—significantly lower than in insulin-treated
patients [71].

Despite limited human data, GLP-1 receptor agonists
are contraindicated in patients with medullary thyroid
carcinoma or multiple endocrine neoplasia type 2 (MEN
2) in personal or family history.

Commentary: Based on current evidence, the authors do
not recommend routine calcitonin screening before starting
semaglutide, focusing instead on personal or family history
of medullary thyroid carcinoma or MEN 2.

CONCLUSION

More than 20 years after the approval of the first short-
acting GLP-1 mimetic, exenatide derived from animal sourc-
es, the range of options of clinicians has been significant-
ly expanded with newer, more effective long-acting GLP-1
receptor agonists. This has sparked interest in the practical
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aspects of their widespread use, especially given their prov-
en long-term efficacy and safety profile. The extensive da-
tabase of studies on semaglutide provides confidence in its
successful clinical application in individuals with T2D and/
or obesity, with the important perspective of reducing ma-
jor adverse cardiovascular events (MACE) in patients with
T2D or obesity and cardiovascular disease. Much less in-
formation is available regarding the long-term safety
and additional benefits of semaglutide in people with obe-
sity without cardiovascular disease, patients with severe
comorbidities, children and adolescents, and, conversely,
in those over 75 years of age. Although clinical experience
with GLP-1 receptor agonists in these populations is limit-
ed, the need for such therapy is quite significant.

Many of the approaches discussed in this article require
further validation through additional research. However,
current clinical practice already demands solutions that can
optimize semaglutide therapy in various clinical situations
for patients with T2D and obesity. o
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