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ABSTRACT

Background: Glucagon-like peptide-1 receptor agonists (GLP-1RAs) and dual incretin therapies produce substantial weight
loss and cardiometabolic improvement, yet treatment discontinuation is common and associated with adverse metabolic
consequences.

Aims: This review aims to synthesize current mechanistic and clinical evidence on metabolic trajectories following GLP-1RA
discontinuation, identify predictors of relapse, and propose a multidisciplinary framework for post-treatment management.
Materials and Methods: We conducted a narrative review of evidence from randomized withdrawal trials (including STEP-1
extension, STEP-4, and SURMOUNT-4), systematic reviews, meta-analyses, and large real-world observational cohorts encom-
passing over 289,000 patients.

Results: Discontinuation is associated with substantial weight regain (60%-90% within one year) and parallel reversal of car-
diometabolic benefits. Modelling studies suggest that glycaemic, blood pressure, and lipid parameters return to baseline within
approximately 12 months, while HbAlc normalizes within 12-18 months. Early discontinuation (<1 year) is associated with
increased risks of coronary artery disease and heart failure compared with continued therapy.

Discussion: Weight recurrence reflects biological adaptations to weight loss, including reactivation of orexigenic pathways and
adaptive thermogenesis. In the absence of validated tapering strategies, structured multidisciplinary transition approaches com-
bining pharmacological, behavioral, and psychological interventions may mitigate post-discontinuation relapse.

Conclusion: GLP-1RA discontinuation should be considered a high-risk clinical transition rather than a treatment endpoint.
Structured follow-up and multidisciplinary management are essential to preserve long-term cardiometabolic benefits.

1 | Introduction markers, leading to measurable reductions in cardiometabolic

risk [1, 2]. Nevertheless, real-world discontinuation of GLP-

Glucagon-like peptide-1 receptor agonists (GLP-1RAs) and
newer dual- or triple-incretin agonists, such as tirzepatide,
have rapidly become central therapies for obesity and type 2
diabetes over recent years. These agents produce sustained
weight loss of 10%-20% in many patients and improve glycemic
control, blood pressure (BP), lipid profiles, and inflammatory
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1-based therapies is common [3]. Drivers include medication
cost, reimbursement limitations, supply constraints, adverse
effects, pregnancy planning, and patient fatigue with chronic
injectable therapy [4]. As use expands globally, clinicians in-
creasingly face the practical concerns regarding discontinu-
ation. Emerging evidence indicates that discontinuation is
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frequently followed by rapid weight regain and partial reversal
of metabolic benefits [3]. Extension analyses of randomized
trials and real-world cohort studies show substantial regain
within months of cessation, with many individuals trending
toward baseline weight over 1-2years. Parallel deterioration
in glycemic control and cardiometabolic markers has also
been observed [5]. This trajectory resembles patterns of weight
recurrence seen after bariatric surgery, where long-term suc-
cess depends heavily on structured follow-up and multidisci-
plinary care [6]. Weight regain after GLP-1RA discontinuation
appears faster and more complete than the typically gradual
and often partial regain observed after bariatric surgery [6].
Despite the growing scale of GLP-1RA use and widespread
patterns of discontinuation, post-discontinuation manage-
ment remains poorly defined. Most mechanistic reviews focus
on drug efficacy rather than withdrawal physiology or clinical
recovery strategies. There is currently no consensus frame-
work for monitoring, risk stratification, or intervention after
cessation. This review focuses on the clinical management of
weight regain and cardiometabolic consequences after GLP-1
and dual-agonist discontinuation. We summarize current evi-
dence, identify predictors of adverse trajectories, and propose
multidisciplinary strategies to support long-term metabolic
health.

2 | Physiology of Weight Regain After GLP-1RA
and Tirzepatide Withdrawal

Weight regain following discontinuation of GLP-1RAs and
dual incretin agonists reflects rapid re-engagement of en-
dogenous homeostatic systems defending body weight rather
than simple behavioural relapse. During active treatment,
pharmacological augmentation of central and peripheral in-
cretin signalling suppresses appetite, delays gastric emptying,
and lowers energy intake, while favourably modulating car-
diometabolic pathways. Withdrawal removes these signals
and unmasks counter-regulatory adaptations established
during weight loss [7, 8].

2.1 | Appetite Regulation and Reversal of Energy
Homeostasis

Sustained weight loss induces a biological drive to restore lost
mass through increased orexigenic signalling and reduced sa-
tiety. Classic post-weight-loss physiology includes persistent
elevations in hunger and reductions in satiety hormones, ac-
companied by neuroendocrine adaptations that promote energy
intake and weight recovery. Removal of pharmacological GLP-1
stimulation, therefore, permits rapid re-expression of these com-
pensatory responses, contributing to early increases in appetite
and caloric intake after cessation [8, 9].

2.2 | Gut-Brain Axis Re-Adaptation

GLP-1RAs act on vagal afferents and central appetite circuits
within the hypothalamus and brainstem to suppress reward-
driven and homeostatic feeding. Discontinuation reverses these
central effects, restoring responsiveness of mesolimbic and

hypothalamic pathways to food cues and hedonic stimuli [7].
This neuroadaptive rebound is particularly relevant in individ-
uals with pre-existing dysregulation of reward processing and
impulsive eating behavior [7, 8].

2.3 | Insulin Sensitivity and Metabolic Signalling

Improvements in insulin sensitivity during GLP-1RA or
tirzepatide therapy are largely mediated by weight loss and
are accompanied by favourable changes in glycemic control.
Withdrawal is followed by progressive deterioration in gly-
cemic control that closely tracks weight regain, reflecting
re-accumulation of ectopic and visceral adipose tissue and
re-emergence of insulin resistance [5]. These changes likely
reinforce hyperinsulinemia-driven energy storage, further fa-
vouring positive energy balance.

2.4 | Adaptive Thermogenesis

Energy expenditure decreases disproportionately to changes in
body mass during weight loss, a phenomenon termed adaptive
thermogenesis. This reduction in resting and non-resting energy
expenditure can persist after weight stabilization and promotes
weight regain when caloric intake rises [9, 10]. Although not
directly studied following GLP-1RA withdrawal, adaptive ther-
mogenesis represents a biologically plausible contributor to the
rapid regain observed in extension studies, particularly when
pharmacological appetite suppression is removed.

2.5 | Microbiome and Incretin Axis Effects

GLP-1-based therapies may influence bile acid signalling and
enteroendocrine hormone release, with potential downstream
effects on intestinal nutrient handling and satiety [7, 11].
Withdrawal may therefore be accompanied by reversion toward
a pre-treatment microbial and enteroendocrine profile, poten-
tially diminishing endogenous incretin tone and further im-
pairing post-prandial satiety. However, direct human evidence
linking microbiome shifts to post-discontinuation weight regain
remains limited.

2.6 | Psychological and Behavioural Responses to
Discontinuation

Pharmacotherapy-induced appetite suppression may reduce
exposure to behavioural self-regulation strategies. When treat-
ment stops, patients frequently experience an abrupt return of
hunger, loss of perceived control over eating, and reduced moti-
vation, particularly in those with prior binge-eating or affective
disorders. These behavioural and emotional responses interact
with neurobiological rebound mechanisms, amplifying vulner-
ability to rapid weight regain [8].

Collectively, discontinuation of GLP-1RA and dual incretin
therapy represents a transition into a biologically and behavior-
ally permissive state for weight regain, characterized by resto-
ration of orexigenic neurocircuitry, reduced energy expenditure
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FIGURE1 | Mechanistic pathways underlying weight regain and cardiometabolic deterioration after discontinuation of GLP-1 receptor agonist

and dual incretin therapy. Schematic overview of the major neuroendocrine, metabolic, cardiovascular, hepatic, and renal pathways contribut-

ing to weight regain and cardiometabolic deterioration following discontinuation of glucagon-like peptide-1 receptor agonist (GLP-1RA) or dual

incretin therapy. Loss of incretin-mediated signalling is associated with re-activation of central appetite and reward pathways, deterioration in

glucose homeostasis, reduced energy expenditure, and adverse changes in lipid metabolism, hepatic fat accumulation, and renal protective sig-
nalling. The mechanisms illustrated are conceptual and reflect integrated evidence from mechanistic, translational, and clinical studies. AgRP,
agouti-related peptide; ALT, alanine aminotransferase; AMPK, AMP-activated protein kinase; AST, aspartate aminotransferase; CART, cocaine-
and amphetamine-regulated transcript; GLP-1RA, glucagon-like peptide-1 receptor agonist; LDL-C, low-density lipoprotein cholesterol; NPY, neu-

ropeptide Y; POMC, pro-opiomelanocortin.

efficiency, and re-establishment of insulin-resistant metabolic
signalling. These mechanisms provide a physiological ratio-
nale for structured post-discontinuation monitoring and early
supportive interventions. The major mechanistic pathways im-
plicated in post-discontinuation metabolic rebound are summa-
rized in Figure 1.

3 | Clinical Evidence on Weight Regain After
Discontinuation of GLP-1RA

3.1 | Observational and Clinical Trial Evidence

Clinical evidence on weight regain after discontinuation of GLP-
1RAs and dual incretin agonists is derived primarily from ran-
domized withdrawal trials, trial extensions, and large real-world
cohorts.

The most robust randomized data are provided by the STEP-1
extension study. After 68 weeks of once-weekly semaglutide
2.4mg in adults with obesity without diabetes, treatment
was withdrawn, and participants were followed for a fur-
ther 52weeks. During the off-treatment period, approxi-
mately two-thirds of the weight previously lost was regained,

corresponding to a mean regain of 11.6 percentage points of
body weight. Waist circumference, BP, glycated haemoglo-
bin (HbAlc), and lipid parameters deteriorated in parallel,
and by week 120, most cardiometabolic improvements had
substantially reverted toward baseline, indicating rapid loss
of benefit rather than durable weight stabilization after with-
drawal [5].

Comparable findings have been observed with dual incretin
therapy. In the SURMOUNT-4 randomized withdrawal trial,
adults with obesity received open-label tirzepatide for 36 weeks
and achieved a mean weight reduction of approximately 21%,
after which they were randomized to continue tirzepatide or
switch to placebo for 52weeks. Participants who discontinued
therapy experienced a mean weight regain of 14.0%, whereas
those who continued treatment achieved an additional 5.5%
weight reduction. Nearly 90% of the weight lost during the
lead-in phase was preserved only in the continuation group,
demonstrating substantial and rapid weight recidivism after
withdrawal [12].

Although most pivotal GLP-1RA trials were not designed to
study post-withdrawal outcomes, available withdrawal and
extension data consistently demonstrate that maintenance of
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weight loss is largely treatment-dependent, with weight trajecto-
ries reversing promptly after cessation [5, 12, 13].

Real-world data further supports the clinical relevance of post-
discontinuation deterioration. In a large U.S. cohort of approx-
imately 290000 adults initiating semaglutide or tirzepatide,
almost 30% discontinued therapy within the first year and more
than 50% by 2years. Early discontinuation was associated with
higher subsequent cardiometabolic risk compared with contin-
ued use [3]. Although body-weight measurements were not con-
sistently available, these findings are concordant with patterns
observed in randomized withdrawal trials.

A recent systematic review and meta-analysis including 37 stud-
ies and more than 9000 participants quantified the time course
of post-cessation rebound. Weight regain occurred progressively
after treatment discontinuation and closely paralleled reversal
of metabolic improvements, with modelling suggesting return
of fasting glucose, BP, and lipid parameters to pre-treatment lev-
els within approximately 12months and HbAlc within 12-18
months [14].

3.2 | Magnitude, Timelines and Predictability
of Regain

Across randomized withdrawal trials, approximately 60%—
90% of previously achieved weight loss is typically regained
within the first year after stopping therapy [5, 12]. Regain
usually begins within 8-12weeks and follows a steep early
trajectory, consistent with rapid biological rebound rather
than gradual behavioural drift. Inter-individual variability
is substantial, and a minority of participants in STEP-1 and
SURMOUNT-4 maintained a clinically meaningful propor-
tion of weight loss after discontinuation [5, 12]. At present, no
validated clinical tools reliably predict sustained weight main-
tenance after withdrawal.

3.3 | Subgroup Considerations: Obesity Versus
Diabetes

Most randomized withdrawal data are derived from popula-
tions with obesity without diabetes [5, 12]. Evidence in people
with type 2 diabetes remains limited because many long-term
diabetes trials censor follow-up at treatment discontinuation.
However, real-world cohorts including mixed metabolic popula-
tions indicate that cardiometabolic deterioration after GLP-1RA
cessation occurs irrespective of baseline diabetes status [14].
Given the close coupling between weight change and glycemic
control in type 2 diabetes, rebound hyperglycemia is likely to
emerge earlier and to have a greater clinical impact in this sub-
group [5, 14].

3.4 | Comparison With Bariatric Surgery

Weight recurrence following GLP-1RA discontinuation and
after bariatric surgery represents a shared clinical challenge in
long-term obesity management. In both settings, a proportion
of patients experience partial or substantial weight regain over

time, reflecting biological adaptation, behavioural vulnerability,
and the chronic relapsing nature of obesity.

After bariatric surgery, weight regain typically develops gradu-
ally over several years and often remains partial [15, 16], whereas
pharmacotherapy withdrawal is more commonly associated with
earlier and steeper weight regain, typically within the first 12-18
months [5, 12, 13]. These differences primarily reflect distinct
mechanisms of weight-loss maintenance rather than the superior-
ity of one modality. Bariatric surgery induces durable anatomical
and enteroendocrine adaptations that partially preserve satiety
signaling, whereas pharmacotherapy provides reversible neuro-
hormonal appetite suppression that is lost after cessation [5, 12, 13].

From a clinical perspective, bariatric and pharmacological
therapies should be viewed as complementary components of
a chronic disease management framework. Pharmacotherapy
may be used before or after bariatric surgery to optimize weight
control, manage weight regain, and treat residual metabolic
risk. Particular attention should be paid to preservation of lean
mass and the risk of sarcopenia when substantial weight loss
is achieved with either modality, especially in older and meta-
bolically vulnerable populations. Long-term bariatric follow-up
models may therefore inform post-discontinuation care path-
ways for GLP-1-based therapies. Comparison of outcomes is
summarized in Table 1.

3.5 | Predictors of Weight Regain After
Discontinuation

Evidence on predictors of post-discontinuation weight regain
remains limited. Baseline body mass index and the magnitude
of weight loss achieved during treatment may be associated
with subsequent rebound, with larger absolute losses generally
followed by greater absolute regain [5, 12]. Individuals with
marked insulin resistance and central adiposity may be particu-
larly vulnerable to early rebound through rapid deterioration in
glycemic control and preferential visceral fat re-accumulation,
although prospective validation is lacking.

Psychiatric and behavioural determinants are increasingly rec-
ognized. Pre-existing binge-eating behaviours, depressive and
anxiety disorders, and impaired self-regulation are associated
with poorer long-term weight maintenance and may increase
susceptibility after withdrawal of pharmacological appetite sup-
pression [6].

Socioeconomic factors also play a major role. Discontinuation
is frequently driven by cost, reimbursement restrictions, and
access interruptions [3], which may further limit engagement
with structured lifestyle and behavioural programs after ces-
sation. Finally, longer treatment duration before stopping
does not appear to confer durable protection against weight
regain, as substantial rebound occurred in both semaglutide
and tirzepatide withdrawal trials despite prolonged exposure
[5, 12].

Overall, although several plausible predictors have been pro-
posed, no validated risk-stratification framework currently
exists to guide discontinuation decisions or post-withdrawal

4
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TABLE1 | Comparison of weight regain and metabolic consequences after bariatric surgery and GLP-1-based therapy discontinuation.

Domain

Bariatric surgery
(weight recurrence)

GLP-1-based therapy
discontinuation

Clinical implications

Pattern of weight regain

Typical timing of regain

Magnitude of regain

Biological drivers

Appetite and eating
behaviour

Adaptive thermogenesis

Body composition
changes

Glycaemic deterioration

Blood pressure and lipid
rebound

Weight recurrence may occur
over long-term follow-up and
varies by surgical procedure and
patient-related factors [16]

Often delayed, typically emerging
after the initial postoperative
weight-loss plateau [16]

Usually partial and
heterogeneous; varies by
procedure and adherence [16]

Neuroendocrine, behavioural
and anatomical adaptations
contribute to recurrence [6]

Changes in appetite regulation and
reward-driven eating may re-emerge
during long-term follow-up [6]

Reduced energy expenditure
contributes to long-term
weight recurrence [9, 10]

Loss of fat-free mass and
sarcopenia are recognized
concerns, particularly with rapid
or excessive weight loss [6]

Diabetes relapse may occur
with weight recurrence [16]

Improvements may attenuate with
long-term weight recurrence [16]

Weight regain commonly
occurs after treatment
cessation and varies by

achieved weight loss and

treatment duration [5, 12, 13]

Often begins within weeks
to months after stopping
treatment [5, 12, 13]

Substantial proportion of
prior weight loss may be
regained within the first year
after cessation [5, 12, 13]

Reversal of pharmacological
appetite and satiety
signalling with re-
engagement of homeostatic
mechanisms [7]

Abrupt increase in hunger
and food cue responsiveness
after withdrawal [7]

Likely contributes to
regain after cessation,
although direct evidence
remains limited [9, 10]

Post-withdrawal body-
composition data are
limited; available evidence
does not allow reliable
characterization of
lean-mass changes

Glycaemic control
deteriorates and parallels
weight regain after
cessation [5, 14]

Cardiometabolic
improvements reverse after
stopping therapy [5, 14]

Both bariatric and
pharmacological
strategies require long-
term follow-up, as weight
recurrence may occur
after either intervention

Different temporal
patterns suggest that
follow-up schedules
should be adapted to the
intervention used, rather
than prioritizing one
modality over the other

Magnitude of regain differs
between modalities, but
both require anticipatory
planning for long-term
weight maintenance

Weight recurrence
reflects shared biological
defence mechanisms,
supporting complementary
rather than competing
treatment strategies

Behavioural and
psychological support
should be integrated
with both surgical and
pharmacological pathways

Metabolic adaptation
should be considered when
combining or sequencing
treatment modalities

Preservation of lean
mass and prevention
of sarcopenia should
be actively monitored
and addressed across
both surgical and
pharmacological strategies

Metabolic monitoring
is necessary after either
modality and may
guide combined or
sequential treatment

Ongoing cardiometabolic
surveillance is required
irrespective of the primary
weight-loss modality

(Continues)
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TABLE1 | (Continued)

Bariatric surgery

Domain (weight recurrence)

GLP-1-based therapy
discontinuation

Clinical implications

Cardiovascular outcome Long-term cardiovascular
data outcome data are available [16]

Renal outcomes have been
reported in long-term cohorts

Renal outcome data

Moderate and influenced by
behavioural, metabolic and
anatomical factors [16]

Predictability of relapse

Role of structured
follow-up

Long-term multidisciplinary

Role of re-intervention Behavioural, pharmacological
and revisional surgical strategies

are used when needed [6]

Post-discontinuation
cardiovascular outcome
data are limited; real-
world analyses suggest
early cardiometabolic
risk after cessation [3]

Post-withdrawal
renal outcome data
are scarce [5, 12]

High likelihood of regain

Cardiovascular risk
assessment should continue
after both interventions
and may justify combined
care pathways

Renal markers should
be incorporated into
long-term follow-up
for both approaches

Relapse should be

follow-up is standard of care [6, 16]

after cessation, with
variable magnitude [5, 12]

anticipated after
either modality and
addressed proactively

No established structured
follow-up pathway

Bariatric follow-up models
may inform development
of post-discontinuation
care pathways for
pharmacotherapy

Re-initiation of
pharmacotherapy and
lifestyle interventions are
frequently required [3]

Surgical and
pharmacological strategies
should be viewed as
complementary and may
be combined or sequenced
when clinically indicated

Note: Evidence informing this table is derived from randomized withdrawal and extension trials of GLP-1-based therapies (STEP-1 extension, STEP-4 and

SURMOUNT-4), a systematic review and meta-analysis of pharmacological weight-management discontinuation, real-world discontinuation cohorts, and long-
term bariatric surgery outcome cohorts (LABS). Bariatric and pharmacological interventions are presented as complementary components of long-term obesity
management rather than competing modalities. Where explicitly stated, data following GLP-1-based therapy discontinuation are limited and based on short- to

medium-term follow-up.

Abbreviations: BMI, body mass index; GLP-1, glucagon-like peptide-1; GLP-1RA, glucagon-like peptide-1 receptor agonist.

management strategies. A conceptual framework illustrating
post-discontinuation trajectories and relapse vulnerability phe-
notypes is shown in Figure 2.

4 | Cardiometabolic Effects of GLP-1RA
Discontinuation

Whether cardiometabolic risk reduction achieved with phar-
macologic weight loss is durable after treatment cessation
remains another critical issue. A 2026 systematic review and
meta-analysis quantified cardiometabolic trajectories follow-
ing discontinuation of weight-management pharmacother-
apy. In this analysis of 37 studies including 9341 participants,
cardiometabolic improvements achieved during treatment
consistently reversed after cessation and closely paralleled
post-treatment weight regain. HbAlc and fasting glucose
rose after withdrawal (approximately 0.05mmol/mol and
0.06 mmol/L per month, respectively), reversing treatment-
associated reductions. BP similarly rebounded, with systolic
pressure increasing by nearly 0.5 mmHg per month and dia-
stolic pressure by 0.2 mmHg per month after stopping therapy,
following initial declines of 5.8 mmHg and 3.7 mmHg during
treatment. Lipid parameters followed the same trajectory,

with total cholesterol and triglycerides increasing by roughly
0.05mmol/L and 0.03 mmol/L per month, respectively. Time-
to-event modelling projected that fasting glucose, systolic
BP, cholesterol, and triglycerides return to baseline within
approximately lyear of discontinuation, while HbAlc and
diastolic BP normalize within 1.4years, indicating rapid loss
of cardiometabolic benefit after withdrawal [14]. In addition,
regional adiposity depots closely linked to cardiovascular risk,
such as epicardial adipose tissue, may represent useful imag-
ing biomarkers during the post-discontinuation period. Serial
assessment of epicardial fat before and after treatment cessa-
tion could help identify individuals in whom re-accumulation
of cardiotoxic adipose depots parallels the loss of cardiomet-
abolic benefit [17]. Nevertheless, whether discontinuation
translates into higher event rates, such as major adverse car-
diovascular events (MACE), HF hospitalization, or stroke,
was not studied in this meta-analysis. In this context, recent
literature emphasizes that premature GLP-1RA withdrawal is
associated with sustained cardiovascular (CV) vulnerability,
particularly for coronary disease and heart failure (HF), be-
yond the treatment period itself [5, 18]. In a recent large U.S.
real-world cohort of adults with overweight or obesity initiat-
ing semaglutide or tirzepatide (n=289809), individuals who
discontinued within the first year had higher 1-year risks of
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FIGURE2 | Conceptual trajectories and relapse vulnerability phenotypes after discontinuation of GLP-1 receptor agonist and dual incretin ther-

apy. Conceptual framework illustrating post-discontinuation trajectories following cessation of glucagon-like peptide-1 receptor agonist (GLP-1RA)

or dual incretin therapy. The upper panel contrasts the prevailing focus on on-treatment benefit with a proposed paradigm of structured post-

discontinuation care, recognizing treatment cessation as a high-risk metabolic transition phase. The lower panels depict schematic trajectories for

body weight/BMI, glycaemic control, cardiovascular risk markers, and renal markers during the first year after discontinuation. Red curves repre-

sent a high-risk relapse phenotype, while green curves represent a lower-risk phenotype. Trajectories are schematic and informed by randomized

withdrawal trials, trial-extension studies and observational studies. Evidence informing this conceptual figure is derived primarily from randomized
withdrawal and extension trials (STEP-1 extension, STEP-4, and SURMOUNT-4), a systematic review and meta-analysis of post-discontinuation out-
comes, and large real-world discontinuation cohorts. BMI, body mass index; BP, blood pressure; GLP-1RA, glucagon-like peptide-1 receptor agonist;

HbA1c, glycated haemoglobin.

acute coronary syndromes (ACS), coronary artery disease
(CAD), HF, and stroke compared with long-term users. Nearly
30% of patients stopped therapy within 1year, and >50% by
2years. After discontinuation, absolute event rates rose across
all CV endpoints, with post-cessation incidences of 1.78% for
ACS, 17.1% for CAD, and 10.2% for HF. Importantly, early dis-
continuers (before 1year) remained at significantly higher risk
for CAD and HF even after stopping therapy, whereas risks of
ACS, stroke, and all-cause mortality converged between early
and long-term users [18].

Several mechanisms may explain this persistent CV vulner-
ability observed after early GLP-1RA discontinuation. First,
rapid weight regain following withdrawal likely reverses im-
provements in BP, insulin resistance, and atherogenic lipid
profiles, recreating the pre-treatment cardiometabolic milieu
[14]. Second, GLP-1 signalling exerts direct vascular and myo-
cardial effects, including anti-inflammatory, natriuretic, and

endothelial benefits, that are lost when therapy stops, poten-
tially accelerating cardiometabolic rebound [11, 18]. Third, early
discontinuation may identify a biologically or behaviourally
high-risk subgroup characterized by poorer adherence, psy-
chiatric comorbidity, or more severe metabolic disease, which
itself predicts adverse CV trajectories [18]. Finally, weight cy-
cling has been independently associated with sympathetic acti-
vation, visceral fat redistribution, and endothelial dysfunction,
processes that may preferentially amplify coronary and HF risk
[19]. Together, these pathways suggest that discontinuation may
not be simply neutral drug withdrawal but may indicate a transi-
tion into a metabolically unstable state requiring active clinical
management.

However, there are also several limitations of the current ev-
idence. First, existing trials evaluate medication cessation
rather than structured tapering or maintenance strategies, and
there is currently no evidence-based framework for step-down

Diabetes, Obesity and Metabolism, 2026

85UB01 7 SUOLULLOD A1 3cfedt [dde au Aq pauenob 8.2 saoiie YO ‘SN J0 S3|NJ 10) ARIqITaUIIUQ AB]IM UO (SUO T PUOO-PUR-SLLLIBY WD A3 1M A eI 1[BU 1 UO//STIY) SUONIPUOD PUe SWLB | 8U) 39S *[9202/c0/22] U0 Afld1TauluO A8]1IM *ONN BYOPIOD 3P [EUOIEN AlUN Ad ET202WOP/TTTT OT/I0pA00" A3 IM Ate.d 1 jpul juo'sqnd-Wopy/sdiy Wwouy papeojumod ‘0 ‘9zeTEIrT



approaches to preserve cardiometabolic benefits after discon-
tinuation [14, 20]. Secondly, whether adding/transitioning to
agents like metformin, SGLT2 inhibitors, anti-obesity combi-
nations, or intensified lifestyle support prevents rebound in BP/
glycemia/lipids after stopping GLP-1RA therapy remains poorly
tested, and existing data are too sparse for clear comparative rec-
ommendations [21, 22]. Finally, real-world studies show worse
post-discontinuation CV outcomes in early discontinuers [18],
but it's unclear how much can be attributed to withdrawal phys-
iology versus confounding by indication/adherence, tolerability,
mental health, socioeconomic constraints, or underlying disease
severity that also predict CV risk. While CAD and HF seemed
the most sensitive outcomes to withdrawal than for ACS or
stroke in this cohort [18], we don't yet know whether this pattern
is reproducible across datasets or whether it reflects endpoint
definitions/ascertainment in this specific context.

4.1 | Renal Impact of GLP-1RA Discontinuation

Evidence on albuminuria, proteinuria, estimated glomerular fil-
tration rate (eéGFR) trajectory, and chronic kidney disease (CKD)
progression after GLP-1RA discontinuation is sparse, with most
studies either lacking post-withdrawal follow-up or censoring at
discontinuation for renal outcomes.

5 | Psychological and Behavioural Aspects of
Discontinuation

While biological rebound mechanisms drive much of the early
weight regain observed after GLP-1RA and dual incretin ago-
nist discontinuation, psychological and behavioural responses
substantially influence relapse magnitude and durability. GLP-1
signalling modulates motivation and reward-related responses
to food cues; mechanistic and translational studies demonstrate
effects on mesolimbic circuitry and hedonic eating, providing
a plausible basis for the commonly reported return of craving
intensity, cue-triggered eating, and perceived ‘food noise’ after
cessation [23, 24].

Emotional eating and compensatory behaviours may become
more prominent during the early post-cessation period, when
pharmacologic appetite suppression wanes but environmen-
tal exposure to highly palatable foods remains unchanged.
Qualitative and patient-experience syntheses of GLP-1RA use
consistently describe reduced cravings and improved perceived
control while on treatment, implying that discontinuation can
remove a key support for dietary structure and self-regulation
in daily life [25, 26]. In prospective clinic cohorts, semaglutide
treatment has been associated with improvements in emotional
eating and cravings—domains that are clinically relevant to re-
lapse vulnerability when therapy stops [25].

Psychiatric =~ comorbidities  substantially =~ shape  post-
discontinuation trajectories. Depression and anxiety are asso-
ciated with reduced adherence, emotional eating, and weight
cycling across obesity interventions. Eating pathology is par-
ticularly relevant: GLP-1RAs have been explored as adjuncts
for binge-eating symptoms, and early evidence suggests re-
ductions in binge eating and related psychopathology in small

studies; therefore, withdrawal may unmask or re-intensify
dysregulated eating in susceptible patients [27]. Because robust
discontinuation-focused psychiatric outcome data are limited,
the key clinical implication is increased relapse vulnerability
among individuals with eating pathology and mood disorders
following withdrawal of appetite-suppressing therapy.

Motivation and health beliefs are also central. During active
pharmacotherapy, weight loss may feel externally mediated, and
some patients under-invest in durable self-regulation skills. When
medication is stopped, especially abruptly or without anticipa-
tory counselling, patients may experience reduced self-efficacy,
frustration, and disengagement from lifestyle behaviours. Weight
stigma and internalized weight bias further worsen this cycle by
increasing psychological distress, promoting avoidant coping,
and reducing ongoing engagement with care; recent observa-
tional evidence links weight self-stigma to treatment engagement
and dropout risk in weight-management contexts [28, 29].

Finally, expectation mismatch between patients and clinicians
can amplify relapse vulnerability. Public narratives often frame
GLP-1-based therapies as short courses, whereas obesity biol-
ogy and relapse dynamics resemble chronic disease. Clear pre-
discontinuation messaging that appetite rebound is expected
and that continued support is routine may reduce shame-driven
disengagement and facilitate earlier behavioural adjustment.
Accordingly, psychological and behavioural responses should
be considered central features of the post-discontinuation period
rather than secondary consequences.

6 | Multidisciplinary Management Strategies

Cessation of GLP-1RA or dual incretin agonist therapy should be
managed as a structured clinical transition rather than an end-
point. Management priorities include maintenance dosing when
feasible, consolidation of lifestyle routines before dose reduction,
early identification of metabolic relapse, and rapid escalation of
supportive interventions when regain emerges. Pharmacologic
decisions should be integrated with dietary support, physical ac-
tivity guidance, and targeted behavioural or psychiatric care.

6.1 | Pharmacologic Options
6.1.1 | Continuation and Maintenance When Feasible

The most evidence-based strategy to mitigate rebound remains
ongoing therapy, with maintenance goals defined as weight sta-
bility and cardiometabolic control rather than continued weight
loss. In STEP 4, individuals who continued semaglutide after
an initial weight-loss phase maintained benefits, whereas those
randomized to placebo regained weight [13]. In SURMOUNT-4,
withdrawal of tirzepatide similarly resulted in substantial regain
compared with continued treatment [12]. When access and tol-
erability allow, continuation, often at the lowest effective dose,
should be framed as long-term disease management, analogous
to other chronic cardiometabolic therapies [20, 30].

This concept is further supported by evidence that several car-
diometabolic benefits of GLP-1RA appear early during treatment
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and may occur partly independent of the magnitude of weight
loss. Improvements in glycemic control, endothelial function,
inflammatory markers, and BP have been observed within the
first weeks of therapy in both diabetes and obesity trials, often
preceding substantial reductions in body weight. These findings
suggest that GLP-1 signalling exerts direct metabolic and vas-
cular effects beyond weight reduction. From a clinical perspec-
tive, this raises the possibility that lower maintenance doses of
GLP-1-based therapies may preserve part of the cardiometabolic
benefit while reducing treatment burden and cost. Although
randomized evidence specifically evaluating dose-reduction
strategies remains limited, this concept is increasingly dis-
cussed in clinical practice and warrants investigation in future
discontinuation and maintenance trials [1, 2, 11].

6.1.2 | If Discontinuation Is Unavoidable: Stabilize,
Then Taper Slowly

Discontinuation may be required because of pregnancy planning,
medication intolerance, supply constraints, or reimbursement
barriers. Randomized comparisons of tapering versus abrupt
cessation are lacking; tapering should therefore be presented
as evidence-informed rather than proven to prevent regain. A
practical safeguard is to avoid dose reduction immediately upon
reaching a target weight; instead, maintain the effective dose for
a consolidation period to reinforce routines (dietary structure,
physical activity, self-monitoring) and confirm weight stability be-
fore tapering. Early observational experience with individualized
‘treat-to-target’ dosing paired with intensive behavioural support
suggests that some individuals may maintain weight outcomes
during dose down-titration in the short term, but these data are
nonrandomized and may not generalize to routine practice [31, 32].

6.1.3 | Transition/Step-Down Strategies Aligned to
Phenotype and Comorbidity

No adjunctive therapy has consistently prevented post-GLP-1
rebound, and step-down approaches should be framed as risk-
mitigation rather than replacement of incretin-mediated appetite
control [20, 30]. Priorities include glycemic durability in patients
with diabetes or high relapse risk (optimize metformin; consider
SGLT2 inhibitors when indicated), continuation of alternative
anti-obesity pharmacotherapy when appropriate (e.g., phenter-
mine/topiramate ER, naltrexone/bupropion, orlistat, and topi-
ramate), and aggressive management of cardiometabolic risk
factors. Small observational and pilot randomized studies sug-
gest that metformin continuation after semaglutide withdrawal
in women with polycystic ovary syndrome (PCOS) and dipepti-
dyl peptidase-4 (DPP-4) inhibition following liraglutide cessation
may attenuate weight regain, but these findings require confir-
mation in larger trials and should not be generalized [21, 22].

6.1.4 | Re-Initiation and Escalation Triggers

Pre-specified rescue pathways may prevent prolonged metabolic
relapse. Real-world cohorts demonstrate frequent re-initiation
within 1 year of discontinuation, particularly among individuals
experiencing early regain [3]. Practical reassessment thresholds

include sustained regain of >3%-5% body weight, rising waist
circumference, deterioration in glycemic control in at-risk pa-
tients, or recurrent severe hunger that undermines adherence.

6.1.5 | Bariatric Surgery Integration

For patients with severe recurrence, refractory metabolic
disease, or high comorbidity burden, referral for metabolic
or bariatric surgery evaluation may be appropriate within a
stepped-care framework [33]. Conversely, GLP-1-based phar-
macotherapy may be used for post-surgical weight recurrence
when behavioural strategies are insufficient; meta-analytic data
suggest benefit, although evidence remains heterogeneous and
largely observational, necessitating shared decision-making and
careful nutritional monitoring [34].

6.2 | Lifestyle Interventions to Blunt Regain
and Preserve Lean Mass

Lifestyle support becomes central during off-boarding as
pharmacologic appetite suppression wanes. Interventions
should prioritize dietary patterns that maximize satiety per
calorie, including adequate protein and fibre intake, lower
energy density foods, and structured meal timing. Evidence
from structured low-energy and meal-replacement mainte-
nance programs suggests that intensive dietary frameworks
can attenuate weight regain following substantial pharma-
cologic or behavioural weight loss, including after GLP-1RA
withdrawal [35].

Exercise prescriptions should emphasize preservation of fat-free
mass and metabolic resilience, typically combining moderate-
intensity aerobic activity with resistance training two to three
times weekly, individualized to functional capacity and comor-
bidity burden. Resistance training is particularly important to
limit lean-mass loss and mitigate adaptive reductions in resting
energy expenditure during weight cycling.

Body composition merits direct attention. GLP-1-based weight
loss includes reductions in both fat and lean mass, reinforcing
the need for resistance training and adequate protein, particu-
larly in older adults and those at sarcopenia risk [2, 36]. Meta-
analytic evidence supports higher protein intake for preservation
of muscle mass during weight loss [37]. Where feasible, moni-
toring should extend beyond body weight alone to include waist
circumference and simple functional or strength measures.

6.3 | Behavioural and Psychiatric Management

Relapse trajectories are strongly influenced by behavioural and
mental health factors. Discontinuation planning should there-
fore include brief screening for binge-eating symptoms, de-
pression, anxiety, substance use, and attentional disorders that
impair adherence, with clear referral pathways for evidence-
based interventions. Cognitive-behavioural-therapy-based
interventions are effective for binge-eating disorder and can re-
duce compensatory eating and weight cycling when integrated
with medical management [38]. Motivational interviewing and
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structured goal-based follow-up can enhance adherence to di-
etary routines, physical activity, and self-monitoring during
high-risk transition periods [39].

6.4 | Monitoring Framework and Clinical Pathway

Follow-up should intensify during tapering and in the first
months after cessation, when weight regain and metabolic re-
bound are most likely. At minimum, monitoring should include
weight and waist circumference, BP, and glycemic markers in

at-risk individuals; lipid parameters aligned to baseline risk; and
renal indices (eGFR and albuminuria) in patients with diabetes
or CKD risk. National Institute for Health and Care Excellence
(NICE) quality standards emphasize continued clinical support
after cessation of weight-management medications, reinforcing
that cessation should not mark the end of structured follow-up
[40]. Documentation should specify tapering plans, expected
physiological responses, reassessment thresholds for re-
initiation, and escalation pathways encompassing behavioural
intervention, pharmacologic transition, or bariatric referral. A
proposed clinical flow pathway is presented in Figure 3.

Phase 1: Active Treatment & Consolidation

P Initiate and Optimize GLP-1RA or Dual Incretin Therapy

v

Achieve Weight Loss and Cardiometabolic Targets

v

Maintenance & Proactive Planning

v

Continue

Maintenance Therapy Yes

Phase 2: Discontinuation Risk Assessment

Long-Term

No Initiate Structured

v

on Lowest Effective Mainte.lg?n?ce Dls?rr;gél;tlon
Dose easible?
[ |
Phase 3: Structured "Anchor" Strategy & Tapering <

v

v

Pharmacological Anchor

Behavioral Anchor

Psychological Anchor

Anchor Initiate Metformin Supervised Resistance CBT or Motivational
Example or SGLT2i + Aerobic Exercise Interviewing
Bridge Metabolic Gap & Preserve Satiety Address Emotional
Aim Mitigate Re-Steatosis Signaling & Lean Mass Eating & Barriers

v

Phase 4: Post-Discontinuation Surveillance

Early Follow-Up (First 4-12 Weeks)
Weight & waist circumference, BP, glycemia, lipids

biomarkers stable

Continue Long-Term Weight Regain R Intensify Mul.tidil'.lsciplina:y
Surveillance < Sitzlolts or Metabolic B »| Care (Optimize Anchor ,
(Every 3-6 Month) Minimal regain~Deterioration? — Rapid regain Address Barriers)

or metabolic rebound

Maintain Current Strategy &
Surveillance

Phase 5: Outcome Assessment & Long-Term Strategy

Persistent
Relapse

Escalate Care
(Re-initiate pharmacotherapy,
consider bariatric surgery)

FIGURE3 | Proposed multidisciplinary transition protocol for patients undergoing treatment using GLP-1RA or Dual Incretin. Clinical flow chart
illustrating a structured, multidisciplinary transition protocol for patients discontinuing glucagon-like peptide-1 receptor agonist (GLP-1RA) or dual
incretin therapy. The process moves from Phase 1 (Active Treatment & Consolidation), focused on dose optimization and achieving cardiometabolic
targets, into Phase 2 (Discontinuation Risk Assessment), where the feasibility of long-term maintenance is evaluated. When cessation is inevitable
due to factors such as cost, access, or tolerability, the protocol initiates Phase 3 (Structured ‘Anchor’ Strategy & Tapering). This phase utilizes a three-
pronged ‘Anchor’ approach. Phase 4 (Post-Discontinuation Surveillance) involves intensive monitoring within the critical first 4-12weeks after cessa-

tion to track weight regain velocity and biomarker decay. If clinical relapse, which is characterized by rapid regain or metabolic rebound, is detected,

then intensifying multidisciplinary care and optimizing ‘Anchor’ strategies is suggested. Finally, Phase 5 (Outcome Assessment & Long-Term Strategy)

establishes either a stable monitoring framework or escalates care to include pharmacological re-initiation or bariatric surgery referral for patients with

persistent relapse. BP, blood pressure; GLP-1RA, glucagon-like peptide-1 receptor agonist; SGLT2i, sodium-glucose cotransporter 2 inhibitor.
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7 | Health Systems, Reimbursement, and
Long-Term Models of Care

Real-world discontinuation of GLP-1RAs is driven predomi-
nantly by cost, reimbursement instability, and access limitations
rather than clinical failure. Large population-based cohorts
demonstrate that approximately 30%-50% of patients discon-
tinue within the first year of therapy, with financial barriers
among the most frequently reported drivers of early cessation
[3, 41]. These system-level constraints promote treatment cy-
cling, amplifying the risk of weight regain and cardiometabolic
relapse following withdrawal.

An expanding body of expert consensus now frames obesity
as a chronic, relapsing disease requiring sustained phar-
macologic management, analogous to long-term treatment
models used for hypertension or dyslipidemia [20, 30, 42].
Contemporary clinical guidelines increasingly endorse main-
tenance therapy when GLP-1-based agents are effective and
tolerated, emphasizing disease control rather than short-
course weight reduction [30, 41]. However, payer policies re-
main poorly aligned with this chronic disease framework,
often enforcing time-limited coverage that precipitates pre-
mature discontinuation. This misalignment between clin-
ical evidence and coverage policy effectively shifts obesity
pharmacotherapy from chronic disease management toward
episodic treatment, perpetuating cycles of weight regain and
metabolic instability.

Long-term follow-up models established in bariatric surgery
care—incorporating routine metabolic monitoring, behavioural
support, and early relapse intervention—offer a pragmatic
template for chronic obesity pharmacotherapy pathways [33].
Integrating GLP-1-based treatment into structured longitudinal
care systems may improve the durability of metabolic benefit
and reduce discontinuation-related rebound.

8 | Future Directions

Key unanswered questions remain regarding which patients
may safely discontinue GLP-1-based therapies and which re-
quire long-term maintenance to preserve metabolic benefit.
Emerging frameworks in precision obesity medicine suggest
that baseline metabolic phenotype, insulin resistance sever-
ity, appetite regulation profiles, psychiatric comorbidity bur-
den, and genetic susceptibility may help stratify relapse risk
following withdrawal [20, 43]. In addition, emerging evidence
suggests that the metabolic and weight-loss responses to
GLP-1RA may vary across ethnic groups, with some studies
reporting differences between Caucasian and non-Caucasian
populations. Future studies should examine whether such
population-level variability influences post-discontinuation
trajectories and whether ethnicity-informed management
strategies could improve long-term outcomes [44]. However,
prospective discontinuation-focused trials incorporating
these phenotypes are lacking.

Another important unanswered question relates to body com-
position dynamics during weight cycling. While pharmacologic
weight loss involves reductions in both fat mass and lean mass,

weight regain after treatment discontinuation is thought to pre-
dominantly reflect fat mass re-accumulation [36]. Future stud-
ies should examine whether individuals experiencing greater
lean mass loss during treatment are at higher risk of adverse
metabolic outcomes, sarcopenia, or functional complications
during the weight regain phase [36]. In addition, the distribu-
tion of adipose tissue during weight regain may be clinically
important. Future research should examine whether preferen-
tial re-accumulation of visceral adipose tissue after treatment
discontinuation contributes disproportionately to the loss of car-
diometabolic benefits, including worsening insulin resistance,
dyslipidemia, and cardiovascular risk [7, 8].

Long-term outcome data beyond 1-2years remain sparse, partic-
ularly regarding CV and renal trajectories after repeated treat-
ment cycling. Dedicated studies comparing structured tapering,
maintenance dosing, and step-down pharmacotherapy strate-
gies are urgently needed to define evidence-based off-boarding
pathways [20, 31].

Psychological and social determinants, including weight stigma,
socioeconomic barriers, and mental health vulnerability, also
warrant formal integration into relapse prediction models, as
these factors may modify both adherence and post-cessation
outcomes [28, 29, 45].

Finally, closer alignment between pharmacotherapy pathways
and bariatric surgery follow-up frameworks may offer a scal-
able chronic care model, integrating long-term monitoring,
behavioural support, and early relapse intervention. Such in-
tegrated systems will be central to sustaining cardiometabolic
benefits in the era of incretin-based obesity therapeutics.

9 | Conclusion

Discontinuation of GLP-1RAs and dual incretin therapies is
common and clinically consequential, yet remains insuffi-
ciently addressed within obesity care frameworks. Available
evidence indicates substantial weight regain with parallel
deterioration in cardiometabolic risk following cessation, re-
flecting predictable biological and behavioural rebound rather
than treatment failure. Post-discontinuation care should
therefore be approached as a structured, multidisciplinary
transition incorporating pharmacologic strategies, intensive
lifestyle support, behavioural interventions, and close met-
abolic monitoring. Future research should focus on relapse
risk stratification, tapering and maintenance approaches, and
long-term cardiovascular and renal outcomes after treatment
cycling.
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