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ABSTRACT
Introduction: Conventional single-agent drugs yield modest, plateauing weight loss and often lead to weight regain. Combination 
pharmacotherapy is a logical next step to target complementary pathways of weight control while reducing toxicity and treatment 
burden. This review synthesises mechanisms and clinical evidence for fixed-dose combinations, multi-agonist peptides, add-on 
regimens and multimodal strategies integrating pharmacotherapy with procedures.
Methods: We conducted a narrative review of clinical trials and observational studies on approved and emerging obesity phar-
macotherapy combinations, focusing on mechanistic complementarity, efficacy, safety and practical implementation. Agents 
were mapped to three domains of energy homeostasis—homeostatic appetite regulation, hedonic-reward circuitry and periph-
eral metabolic effector pathways—to inform interpretation of combination strategies.
Results: Fixed-dose combinations such as phentermine-topiramate and naltrexone-bupropion yield greater weight loss than 
their individual components but also carry gastrointestinal, cardiovascular and neuropsychiatric risks. Multi-agonist peptides 
integrating GLP-1, GIP, glucagon, or amylin deliver double-digit weight loss and improve glycemic and cardiometabolic profiles, 
but increase the risk of gastrointestinal adverse events, requiring close monitoring. Add-on regimens that combine GLP-1 ago-
nists with approved obesity medications or SGLT-2 inhibitors, and multimodal strategies that pair drugs with bariatric or endo-
scopic procedures, generally show additive rather than truly synergistic effects on weight loss.
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Conclusions: Available data suggest that combination pharmacotherapy can extend current approaches to precision obesity 
care, generally providing additive benefits alongside increased regimen complexity, costs and adverse-event risks. Thoughtful, 
phenotype-guided selection and comparative studies versus potent monotherapies, enriched by multi-omics and behavioural 
insights, may clarify which patients benefit most and sustainably from these strategies.

1   |   Introduction

Obesity is a major 21st-century health challenge, increasing 
in nearly all regions and age groups. Although some countries 
have flattened the curve, none have consistently reduced adult 
obesity nationwide [1]. It is associated with type 2 diabetes 
(T2D), cardiovascular disease (CVD), metabolic dysfunction-
associated steatotic liver disease (MASLD), certain cancers, 
osteoarthritis and psychosocial challenges. These issues de-
crease quality of life and lifespan. Achieving modest weight 
loss can enhance glycemic control, blood pressure, lipid levels 
and overall function. However, maintaining weight loss over 
the long term is difficult without additional interventions be-
yond lifestyle modifications [2]. Pharmacotherapy has there-
fore become increasingly central to obesity management. 
Earlier agents, such as orlistat and sympathomimetics, pro-
duced modest weight loss but were limited by gastrointestinal, 
cardiovascular and neuropsychiatric side effects. Recently, 
gut hormone–based therapies, such as glucagon-like peptide-1 
(GLP-1) receptor agonists (GLP-1 RAs), have transformed 
expectations by achieving double-digit weight loss in some 
treated patients [3]. A monotherapy approach with approved 
obesity management medications (OMMs) faces several is-
sues: typical placebo-subtracted weight loss is 5%–10%, many 
patients respond poorly, weight loss plateaus and is followed 
by partial regain, and dose escalation may be limited by toler-
ability or safety concerns [4].

These observations highlight the complex biological mecha-
nisms of body weight regulation, involving a neuroendocrine 
network that integrates signals from adipose tissue, gastroin-
testinal tract, pancreas, liver, hypothalamus, brainstem and 
cortical areas to control appetite, satiety, food preferences 
and energy expenditure. Overlapping hormonal pathways, 
including leptin, insulin, GLP-1, glucose-dependent insuli-
notropic polypeptide (GIP), amylin, ghrelin and peptide YY, 
act in concert. Weight loss triggers adaptations that increase 
hunger, reduce satiety, increase thermogenesis and enhance 
hedonic eating drive [5]. Targeting a single receptor or path-
way may not be sufficient to overcome these homeostatic and 
hedonic mechanisms. Combination pharmacotherapy is a ra-
tional approach, and combining agents with distinct mecha-
nisms of action can enhance weight loss. One agent may act 
as a noradrenergic appetite suppressant, while another may 
promote satiety or modulate reward-driven eating. Using 
lower doses of each can still be effective, leading to greater 
energy intake reductions and better metabolic outcomes than 
monotherapy. Fixed-dose combinations like phentermine/
topiramate ER (PHEN/TPM ER) and naltrexone/bupropion 
(NB) are more effective than placebo for weight loss and often 
outperform their individual components. Emerging multi-
receptor peptide agonists targeting GLP-1, GIP and glucagon 
(GCG) receptors (GCGRs) offer ‘built-in polypharmacy’ in one 

molecule, providing notable weight-loss and cardiometabolic 
benefits [6].

But enthusiasm for combination strategies must be balanced 
against concerns about additive adverse effects, increased 
regimen complexity, higher costs and limited long-term safety 
data. This thematic review summarises current evidence on 
combination pharmacotherapy for obesity and outlines future 
research directions. Mechanistic approaches to drug combi-
nations are reviewed, data on approved fixed-dose and other 
dual-drug regimens are compiled, emerging multi-agonist 
peptides are highlighted, and a research agenda is proposed 
to identify safe, effective and cost-effective combination strat-
egies for obesity management.

2   |   Conceptual Frameworks for Combination 
Pharmacotherapy

Conceptualising combination pharmacotherapy for obesity in 
terms of discrete physiological domains of energy homeosta-
sis—such as homeostatic appetite regulation, hedonic/reward 
processing and peripheral metabolic effector pathways—pro-
vides a structured framework for rational regimen design. By 
mapping individual agents to their principal sites of action 
and modes of action within these domains, and selecting com-
binations that engage complementary rather than redundant 
mechanisms, clinicians and investigators can move beyond a 
descriptive listing of drug pairs toward a mechanistically in-
formed strategy that maximises efficacy while constraining 
toxicity and treatment burden.

2.1   |   Mechanistic Axes for Combination

One mechanistic axis consists of central appetite and satiety 
regulators. Noradrenergic–dopaminergic sympathomimetics 
such as PHEN primarily suppress hunger via hypothalamic and 
brainstem pathways. TPM modulates GABAergic and glutama-
tergic signalling. This modulation decreases appetite and may 
attenuate food reward. The NB combination boosts proopiome-
lanocortin (POMC) activity and blocks autoinhibitory opioid 
feedback; these actions increase satiety and reduce cravings 
[7–9]. GLP-1 RAs also play a key role by acting on brainstem and 
hypothalamic nuclei. They reduce appetite, delay gastric empty-
ing and improve glycemic control [10].

A second axis comprises peripheral/metabolic targets. These 
include pancreatic and renal mechanisms, as well as gastroin-
testinal and adipose tissue effects. Orlistat acts in the gut lumen 
by inhibiting pancreatic lipase, thereby reducing fat absorption 
and, secondarily, energy intake [11]. Sodium-glucose cotrans-
porter-2 (SGLT2) inhibitors, although primarily developed for 
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diabetes, induce a negative energy balance by promoting urinary 
glucose excretion and modest weight loss [12]. GCGR agonists, 
in isolation or combined with GLP-1 agonism, can increase en-
ergy expenditure and promote lipid oxidation. Agents that ac-
tivate brown adipose tissue or beige adipocyte thermogenesis 
(such as certain experimental β3-adrenergic agonists or GCG-
containing peptides) aim to increase resting energy expenditure 
[10]. These peripherally acting drugs are attractive partners for 
centrally acting agents because they can enhance the metabolic 
efficiency of weight loss without further intensifying central ap-
petite suppression.

A third axis involves reward/hedonic and impulse-control 
pathways. Corticolimbic circuits, including dopaminergic 
pathways in the ventral striatum and prefrontal regulatory 
regions, mediate hedonic overeating and food-addiction-like 
behaviours [13]. Bupropion and naltrexone, by modulating 
dopaminergic and opioidergic signalling, appear particularly 
relevant for patients with high cravings, binge-eating ten-
dencies, or strong cue-driven intake [9]. TPM, via GABA/
glutamate modulation, also has evidence supporting its use 
to reduce binge-eating behaviour [8]. Conceptually, agents 
targeting this hedonic axis may be especially useful when 
combined with drugs that predominantly affect homeostatic 
appetite control to blunt relapse driven by stress, cues, or emo-
tional eating. These three mechanistic domains and represen-
tative agents are summarised schematically in Figure 1. These 
conceptual archetypes set the stage for currently approved 

clinical combinations and other two-drug regimens, which 
are discussed in the next section.

2.2   |   Types of Combination Strategies

Within these mechanistic axes, several broad strategic arche-
types for combination pharmacotherapy can be defined. The 
first is fixed-dose combinations with complementary mecha-
nisms. PHEN/TPM ER pairs a sympathomimetic with a neuro-
modulator to deliver greater weight loss than either component 
alone at the same doses, with evidence of improved durability 
[8]. NB similarly combines a dopaminergic–noradrenergic an-
tidepressant with an opioid receptor antagonist to augment 
POMC-mediated satiety and dampen reward-driven intake 
[9]. Bupropion/zonisamide, although less widely used, follows 
a similar logic: combining a monoaminergic agent with a neu-
romodulator that reduces appetite and may influence food re-
ward [14].

The second archetype is the multi-agonist single molecule, 
which embodies pharmacologic polytherapy within a single 
peptide or small molecule. Dual incretin agonists (GLP-1/GIP) 
and triple agonists (GLP-1/GIP/GCG) combine actions across 
multiple receptors that influence appetite, insulin secretion, 
lipid metabolism and energy expenditure. GLP-1/GCG co-
agonists aim to pair the anorectic and glucose-lowering effects 
of GLP-1 with the thermogenic and lipid-oxidising properties 

FIGURE 1    |    Conceptual framework for combination obesity pharmacotherapy, mapping centrally acting agents, peripheral/metabolic targets and 
reward/hedonic pathway modulators to complementary mechanisms that reduce energy intake, enhance energy expenditure and support sustained 
weight loss with cardiometabolic improvement. ARC, arcuate nucleus; GABA, gamma-aminobutyric acid; GCG, glucagon; GI, gastrointestinal; GLP-
1, glucagon-like peptide-1; NAc, nucleus accumbens; NTS, nucleus tractus solitarius; PFC, prefrontal cortex; PVN, paraventricular nucleus; SGLT-2, 
sodium-glucose cotransporter-2; VTA, ventral tegmental area.
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of GCG, whereas GLP-1/amylin combinations seek to lever-
age complementary satiety and gastric-emptying effects [10]. 
Although clinically administered as single agents, these 
molecules functionally recapitulate the logic of combination 
pharmacotherapy at the receptor level, with the added advan-
tages of simplified dosing and potentially more predictable 
pharmacokinetics.

A third archetype is add-on or step-up strategies using sepa-
rately prescribed drugs. Examples include adding a GLP-1 RA 
to ongoing OMM in patients who initially respond but then 
plateau, or combining a GLP-1 RA with an SGLT2 inhibitor in 
individuals with type 2 diabetes (T2D), where both weight loss 
and cardiometabolic risk reduction are dual goals. In these set-
tings, the aim is typically to build on the partial efficacy of a first 
agent, either by complementing its mechanism (e.g., central ap-
petite suppression plus hormonal satiety) or by adding a distinct 
metabolic effect (e.g., urinary glucose loss) [15]. Clinically, this 
can be implemented as an early combination in high-risk pheno-
types or as stepwise intensification once a suboptimal response 
is evident.

A fourth archetype extends these pharmacologic approaches to 
multimodal strategies that include procedures. In this model, 
obesity medications are integrated with bariatric or endoscopic 
interventions to enhance the durability of weight loss, address 
post-procedural weight regain, or support peri-procedural 
optimisation.

Across all four archetypes, pharmacologic treatment is best 
viewed as delivered on a common foundation of medical nu-
trition therapy and lifestyle interventions, including energy re-
striction, higher-protein dietary patterns, physical activity and 
behavioural or psychological support. These pharmacologic ar-
chetypes and this shared lifestyle and nutrition foundation are 
summarised in Figure 2.

2.3   |   Efficacy Versus Safety and the Question 
of Synergy

Central to any framework for combination pharmacotherapy is 
the balance between efficacy and safety. In principle, combining 
agents might yield additive, more-than-additive (synergistic), or 
sub-additive (redundant or antagonistic) effects on weight and 
metabolic outcomes. Preclinical studies of leptin plus amylin 
and of amylin plus GLP-1 RAs have shown striking synergy: 
doses that are minimally effective when given alone can pro-
duce robust weight loss when co-administered, accompanied by 
coordinated changes in hypothalamic signalling pathways [16]. 
However, in human trials, most combinations evaluated to date 
have produced effects best described as additive or modestly 
greater than additive, and some theoretically attractive pairings 
have failed to deliver a clinically meaningful incremental ben-
efit [17].

At the same time, the adverse-effect burden of combining 
agents is likely to be at least additive. Overlapping toxicities, 
including gastrointestinal effects (e.g., nausea, vomiting), car-
diovascular effects (e.g., heart-rate or blood-pressure increases), 
neuropsychiatric symptoms and rare but serious events such 

as gallbladder disease or pancreatitis, can accumulate across 
drugs. Polypharmacy also increases regimen complexity, pill or 
injection burden and cost, with implications for adherence and 
health-system affordability [18]. An effective conceptual frame-
work must therefore treat increased efficacy and increased risk 
as linked variables rather than independent attributes: a combi-
nation regimen is justifiable only if the incremental benefit in 
weight and cardiometabolic outcomes clearly outweighs the in-
cremental risks and costs in the specific patient populations and 
treatment durations under consideration.

3   |   Established Clinical Combinations

In practice, multiple fixed-dose and two-drug combinations 
already have trial data and regulatory approval. Fixed-dose 
combinations (FDCs) and other extensively studied two-drug 
regimens stand as the most developed forms of combination 
pharmacotherapy for obesity. They provide proof of principle 
that targeting complementary mechanisms can yield greater 
weight loss than monotherapy, while also illustrating the prac-
tical constraints imposed by safety, tolerability and regulatory 
requirements. Among these, PHEN/TPM ER and NB are the 
best characterised in terms of randomised controlled trial (RCT) 
evidence and real-world use.

3.1   |   FDA/EMA-Approved Fixed-Dose 
Combinations

3.1.1   |   Phentermine/Topiramate Extended-Release

PHEN/TPM ER combines two agents with complementary cen-
tral effects on appetite and food reward. PHEN primarily re-
duces hunger through hypothalamic and brainstem pathways, 
whereas TPM is thought to decrease appetite, attenuate food 
reward and possibly reduce binge-eating behaviour. The FDC 
is designed to improve efficacy while reducing dose-related ad-
verse events by combining these components at lower doses than 
are typically used in monotherapy [8]. In the phase 3 EQUIP and 
CONQUER trials, PHEN/TPM ER produced substantial incre-
mental weight loss compared with placebo, with mean placebo-
subtracted reductions of approximately 7%–9% of initial body 
weight at the highest approved dose over 52 weeks. A large pro-
portion of participants (often > 50%) achieved at least 10% total 
body weight loss, and sustained reductions were observed in ex-
tended follow-up for responders maintained on therapy. Blood 
pressure, triglycerides, HDL cholesterol and glycemic parame-
ters also improved, including a reduced risk of developing T2D 
in at-risk individuals [8, 19].

The safety profile reflects the known pharmacological effects 
of the components of PHEN/TPM ER. Common adverse events 
include paraesthesia, dry mouth, constipation, dysgeusia and 
insomnia. Heart rate increases are dose-related. Cognitive 
symptoms, concentration and memory impairment have been 
observed, in agreement with reports from epilepsy patients 
treated with TPM. Because of the teratogenic risk, particu-
larly the association between first-trimester TPM exposure 
and oral clefts, a Risk Evaluation and Mitigation Strategy 
was developed in the United States. This includes pregnancy 
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testing and contraceptive counselling for women of childbear-
ing potential. Thus, PHEN/TPM ER is usually effective when 
used with carefully chosen combinations but needs close mon-
itoring for cardiovascular, neuropsychiatric and reproductive 
safety [8, 19].

3.1.2   |   Naltrexone/Bupropion

The NB FDC acts via another pathway, through the ef-
fect on hypothalamic POMC neurons and the corticolim-
bic reward system. Bupropion increases POMC activity and 

alpha-melanocyte-stimulating hormone release, thereby pro-
moting satiety via dopaminergic and noradrenergic pathways. 
At the same time, naltrexone blocks the autoinhibitory opioid 
feedback to POMC neurons, thereby reducing opioid-driven re-
ward responses. Together, these effects strengthen natural sati-
ety signals and reduce the likelihood of pleasure-, craving-, or 
cue-driven overeating [9]. In COR-I, COR-II and related phase 
3 RCTs, NB produced a mean placebo-subtracted weight loss 
of approximately 4%–5% at 1 year, with higher proportions of 
patients achieving clinically meaningful thresholds (≥ 5% and 
≥ 10%) than placebo. Additional benefits included modest im-
provements in HbA1c, fasting glucose, triglycerides and HDL 

FIGURE 2    |    Clinical archetypes of combination pharmacotherapy for obesity. The four panels illustrate fixed-dose oral combinations, single-
molecule multi-agonists, add-on/stacked GLP-1–based regimens, and multimodal strategies that integrate pharmacotherapy with bariatric or endo-
scopic procedures, arranged along a continuum of treatment intensity and complexity. All pharmacologic approaches are implemented on a foun-
dation of medical nutrition therapy and lifestyle intervention, typically emphasising energy restriction, higher protein intake, physical activity and 
behavioural support. ER, extended-release; GCG, glucagon; GIP, glucose-dependent insulinotropic polypeptide; GLP-1, glucagon-like peptide-1; RA, 
receptor agonist; RCT, randomised controlled trial; SGLT2, sodium–glucose cotransporter-2.
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cholesterol, particularly among participants with T2D or predi-
abetes. Some trials of NB combined with intensive behavioural 
interventions suggested that pharmacologic modulation of appe-
tite and reward can enhance the durability of lifestyle-induced 
weight loss [9, 20].

Gastrointestinal adverse events, nausea in particular, are 
common with NB and often dose-limiting. Elevations in blood 
pressure and heart rate have been noted, so it should not be 
used in uncontrolled hypertension, and caution is advised for 
patients with cardiovascular disease. Bupropion has a dose-
dependent risk of seizures, and doses need to be carefully 
titrated in those with risk factors. It may also cause neuropsy-
chiatric effects like anxiety, insomnia and mood changes due 
to its antidepressant action and naltrexone's role in reward 
processing. These considerations underscore that combina-
tions targeting reward and impulse-control pathways require 
particularly careful psychiatric and cardiovascular monitor-
ing [9, 20].

Key efficacy, safety and regulatory features of approved fixed-
dose combinations are summarised in Table 1. These results are 
derived from phase 3 RCTs in adults with obesity or overweight 
and may not fully generalise to broader, more heterogeneous 
clinical populations.

3.2   |   Other Unapproved or Off-Label FDCs

Outside the United States and the European Union, contem-
porary access to fixed-dose OMM combinations largely mir-
rors that of major Western markets, and no additional PHEN/
TPM- or NB-based FDCs have received regulatory approval for 
obesity. Bupropion/zonisamide was evaluated in phase 2 tri-
als and demonstrated greater absolute weight loss than either 
component alone or placebo (e.g., ∼9%–10% vs. substantially 
less with monotherapies and placebo over 24 weeks), support-
ing the concept that combining a monoaminergic antidepres-
sant with a neuromodulator can enhance appetite suppression 
and potentially reduce hedonic eating, a concept analogous to 
those of NB and PHEN/TPM [23]. Development was discontin-
ued, in part because of concerns about zonisamide-associated 
cognitive and psychiatric adverse events and the need for more 
extensive long-term safety data, and the combination has not 
progressed to regulatory approval for obesity [24]. In contrast, 
some countries continue to rely on older or off-label combi-
nations (e.g., low-dose sympathomimetic agents co-prescribed 
with other drugs) in clinical practice, even though many such 
regimens lack robust contemporary trial data and should be 
used cautiously [25].

3.3   |   Other Clinical Two-Drug Combinations With 
Human Data

Beyond FDCs, a variety of two-drug regimens have been stud-
ied with separately prescribed agents. These combinations often 
stem from mechanistic hypotheses or clinical pragmatism, and 
the evidence base ranges from small RCTs to observational se-
ries and case reports.

3.3.1   |   Bupropion Plus Zonisamide Given Separately

In a short-term, open-label, preliminary trial (n = 18), the com-
bined administration of zonisamide and bupropion produced 
greater weight loss than zonisamide alone; over 12 weeks, the com-
bination group lost 7.5% of initial body weight (absolute change) 
compared with 3.1% in the zonisamide-only group. Similar to the 
bupropion/zonisamide FDC, this strategy was not pursued be-
yond early-phase trials due to safety concerns [14, 24].

The available data on these off-label FDCs and two-drug regi-
mens come primarily from small randomised trials and observa-
tional series and should be considered preliminary. Given these 
limitations, such off-label combinations are best reserved for 
specialist obesity or endocrinology practice, with individualised 
risk–benefit assessment and close monitoring, rather than for 
routine use in general clinical settings.

3.3.2   |   Pramlintide-Based Combinations

Pramlintide, an amylin analog, reduces postprandial glucose 
excursions, slows gastric emptying and enhances satiety, 
making it a logical partner for agents that primarily suppress 
appetite through central pathways. Early trials of pramlintide 
combined with PHEN or leptin suggested more-than-additive 
weight loss, with some studies reporting double-digit percent-
age reductions in body weight among subsets of participants 
[26, 27]. Mechanistically, these combinations may exploit 
convergent signalling in hypothalamic and brainstem nuclei 
while providing complementary effects on gastric emptying 
and meal-related satiety. Despite promising early data, de-
velopment of some pramlintide-based combinations was cur-
tailed by practical and commercial considerations, including 
the need for multiple daily injections, gastrointestinal side 
effects and the difficulty of demonstrating clear superiority 
over emerging GLP-1–based therapies in large-scale trials. 
Nonetheless, these studies remain important proof-of-concept 
examples of how mechanistically aligned peptide-based com-
binations can yield robust effects [28].

3.4   |   Lessons From Current Combinations

Taken together, experience with established combinations yields 
several practical lessons for the development and deployment 
of future regimens. First, mechanistic complementarity, such 
as pairing noradrenergic appetite suppression with neuromod-
ulation or combining POMC activation with opioid blockade, 
translates into greater average weight loss than monotherapy. 
Still, effect sizes are constrained by tolerability and safety lim-
its [8, 9, 19, 20]. Second, combinations that engage reward and 
hedonic circuits may be particularly valuable for patients with 
high cravings, binge-eating tendencies, or strong cue-driven in-
take. Yet, they also require careful psychiatric and cardiovas-
cular assessment [9]. Third, real-world use of effective FDCs 
depends on regulatory rules, monitoring and cost; efficacy in 
RCTs is a necessary but insufficient condition for broad impact 
[29]. Ultimately, the disparate outcomes of pramlintide-based 



7 of 16Endocrinology, Diabetes & Metabolism, 2026

T
A

B
L

E
 1

    
|    

F
ix

ed
-d

os
e 

co
m

bi
na

tio
n 

ob
es

ity
 m

an
ag

em
en

t m
ed

ic
at

io
ns

 w
ith

 re
gu

la
to

ry
 a

pp
ro

va
l: 

ke
y 

cl
in

ic
al

 o
ut

co
m

es
.

C
om

bi
n

at
io

n 
(c

om
po

ne
nt

s)
P

ri
m

ar
y 

m
ec

ha
n

is
m

s
M

ea
n 

pl
ac

eb
o-

su
bt

ra
ct

ed
 

w
ei

gh
t l

os
s

M
aj

or
 a

dv
er

se
 e

ve
nt

s
R

eg
ul

at
or

y 
st

at
us

/n
ot

es

Ph
en

te
rm

in
e/

to
pi

ra
m

at
e 

ER
 [8

, 
19

]
Ph

en
te

rm
in

e:
 n

or
ad

re
ne

rg
ic

‚ 
do

pa
m

in
er

gi
c 

sy
m

pa
th

om
im

et
ic

, 
hu

ng
er

 v
ia

 h
yp

ot
ha

la
m

us
/

br
ai

ns
te

m
; T

op
ir

am
at

e:
 

G
A

BA
/g

lu
ta

m
at

e 
m

od
ul

at
io

n,
 

ap
pe

tit
e 

an
d 

fo
od

 re
w

ar
d

~7
%

–9
%

 o
f i

ni
tia

l b
od

y 
w

ei
gh

t 
at

 h
ig

he
st

 a
pp

ro
ve

d 
do

se
 in

 
la

rg
e 

ph
as

e 
3 

tr
ia

ls
 in

 ~
1 y

ea
r

Pa
re

st
he

si
a,

 d
ry

 m
ou

th
, 

co
ns

tip
at

io
n,

 in
so

m
ni

a,
 

dy
sg

eu
si

a‚
 in

cr
ea

se
d 

he
ar

t 
ra

te
, c

og
ni

tiv
e 

sy
m

pt
om

s 
(a

tte
nt

io
n,

 m
em

or
y)

, 
te

ra
to

ge
ni

c 
ri

sk
 (o

ra
l c

le
ft

s)

A
pp

ro
ve

d 
fo

r c
hr

on
ic

 w
ei

gh
t 

m
an

ag
em

en
t b

y 
U

S 
FD

A
 

an
d 

ap
pr

ov
ed

 in
 so

m
e 

ot
he

r 
co

un
tr

ie
s; 

no
t a

pp
ro

ve
d 

fo
r 

ob
es

ity
 b

y 
EM

A
; r

eq
ui

re
s 

pr
eg

na
nc

y 
pr

ev
en

tio
n 

an
d 

m
on

ito
ri

ng
 fo

r c
ar

di
ov

as
cu

la
r 

an
d 

ne
ur

op
sy

ch
ia

tr
ic

 A
Es

N
al

tr
ex

on
e/

bu
pr

op
io

n 
SR

 [9
, 2

0]
Bu

pr
op

io
n:

 d
op

am
in

er
gi

c/
no

ra
dr

en
er

gi
c 

PO
M

C
 a

ct
iv

at
io

n;
 

N
al

tr
ex

on
e:

 o
pi

oi
d 

re
ce

pt
or

 
an

ta
go

ni
sm

 b
lo

ck
in

g 
PO

M
C

 
fe

ed
ba

ck
 a

nd
 re

w
ar

d 
si

gn
al

lin
g;

 
ne

t‚ 
sa

tie
ty

, c
ra

vi
ng

s

~4
%

–5
%

 o
f i

ni
tia

l b
od

y 
w

ei
gh

t a
t i

n 
~1

 ye
ar

N
au

se
a,

 v
om

iti
ng

, h
ea

da
ch

e,
 

di
zz

in
es

s,
 in

so
m

ni
a,

 a
nx

ie
ty

, 
bl

oo
d 

pr
es

su
re

 a
nd

 h
ea

rt
 ra

te
; 

se
iz

ur
e 

ri
sk

 in
 p

re
di

sp
os

ed
 

pa
tie

nt
s,

 n
eu

ro
ps

yc
hi

at
ri

c 
ef

fe
ct

s

A
pp

ro
ve

d 
by

 U
S 

FD
A

, 
EM

A
 a

nd
 in

 se
ve

ra
l o

th
er

 
re

gi
on

s f
or

 c
hr

on
ic

 w
ei

gh
t 

m
an

ag
em

en
t; 

co
nt

ra
in

di
ca

te
d 

in
 u

nc
on

tr
ol

le
d 

hy
pe

rt
en

si
on

, 
se

iz
ur

e 
di

so
rd

er
s a

nd
 c

er
ta

in
 

ps
yc

hi
at

ri
c/

w
ith

dr
aw

al
 st

at
es

Ti
rz

ep
at

id
e 

[2
1]

D
ua

l G
LP

-1
/G

IP
 re

ce
pt

or
 a

go
ni

st
SU

R
M

O
U

N
T-

1:
 a

bo
ut

 −
11

.9
%

, 
−1

6.
4%

 a
nd

 −
17

.8
%

 w
ith

 5
,

10
 a

nd
 1

5 m
g,

 re
sp

ec
tiv

el
y;

SU
R

M
O

U
N

T-
3:

 a
n 

ad
di

tio
na

l 
−2

0.
8%

 b
od

y-
w

ei
gh

t 
re

du
ct

io
n 

ve
rs

us
 p

la
ce

bo
 

af
te

r l
ife

st
yl

e 
ru

n-
in

; a
nd

SU
R

M
O

U
N

T-
4:

 a
 −

19
.4

%
 

di
ffe

re
nc

e 
ve

rs
us

 p
la

ce
bo

 
fa

vo
ur

in
g 

co
nt

in
ue

d 
tr

ea
tm

en
t o

ve
r w

ith
dr

aw
al

.

Pr
ed

om
in

an
tly

 g
as

tr
oi

nt
es

tin
al

 
(n

au
se

a,
 v

om
iti

ng
, d

ia
rr

ho
ea

), 
us

ua
lly

 d
os

e-
de

pe
nd

en
t a

nd
 

m
iti

ga
te

d 
by

 ti
tr

at
io

n;
 m

od
es

t 
in

cr
ea

se
s i

n 
he

ar
t r

at
e;

 sm
al

l 
ri

se
s i

n 
am

yl
as

e/
lip

as
e;

 
tr

ea
tm

en
t d

is
co

nt
in

ua
tio

n 
du

e 
to

 A
Es

 =
 6%

 a
t 1

5 m
g 

in
 S

U
R

M
O

U
N

T-
1

A
pp

ro
ve

d 
fo

r c
hr

on
ic

 w
ei

gh
t 

m
an

ag
em

en
t b

y 
th

e 
U

S 
FD

A
. 

A
ls

o 
ap

pr
ov

ed
 in

 m
ul

tip
le

 o
th

er
 

ju
ri

sd
ic

tio
ns

 fo
r a

du
lts

 w
ith

 
ob

es
ity

 o
r o

ve
rw

ei
gh

t w
ith

 
w

ei
gh

t-r
el

at
ed

 c
om

or
bi

di
ty

 b
as

ed
 

on
 th

e 
SU

R
M

O
U

N
T 

pr
og

ra
m

M
az

du
tid

e 
[2

2]
D

ua
l G

LP
-1

/G
C

G
 

re
ce

pt
or

 a
go

ni
st

Ph
as

e 
2 

tr
ia

l: 
−7

.7
%

, −
11

.4
%

 a
nd

 
−1

2.
3%

 w
ith

 3
 m

g,
 4

.5
 m

g 
an

d
6 m

g,
 re

sp
ec

tiv
el

y 
at

 2
4 w

ee
ks

;
G

LO
RY

-1
: −

11
.3

%
 a

nd
 

−1
4.

31
%

 w
ith

 4
 m

g 
an

d 
6 m

g,
re

sp
ec

tiv
el

y 
at

 4
8 w

ee
ks

; a
nd

9-
m

g 
ob

es
ity

 tr
ia

l:
−1

5.
4%

 a
t 2

4 w
ee

ks

Pr
ed

om
in

an
tly

 g
as

tr
oi

nt
es

tin
al

 
(n

au
se

a,
 v

om
iti

ng
, d

ia
rr

ho
ea

), 
m

ild
 to

 m
od

er
at

e.
 T

re
at

m
en

t 
di

sc
on

tin
ua

tio
n 

du
e 

to
 

A
Es

 =
 0.

5%
 a

t 6
 m

g 
in

 G
LO

RY
-1

A
pp

ro
ve

d 
in

 C
hi

na
 b

y 
th

e 
N

M
PA

 
fo

r c
hr

on
ic

 w
ei

gh
t m

an
ag

em
en

t 
ba

se
d 

on
 th

e 
G

LO
RY

 p
ro

gr
am

A
bb

re
vi

at
io

ns
: A

E
, a

dv
er

se
 e

ve
nt

s; 
E

M
A

, E
ur

op
ea

n 
M

ed
ic

in
es

 A
ge

nc
y;

 E
R

, e
xt

en
de

d-
re

le
as

e;
 G

A
BA

, g
am

m
a-

am
in

ob
ut

yr
ic

 a
ci

d;
 G

C
G

, g
lu

ca
go

n;
 G

IP
, g

lu
co

se
-d

ep
en

de
nt

 in
su

lin
ot

ro
pi

c 
po

ly
pe

pt
id

e;
 G

LP
-1

, g
lu

ca
go

n-
lik

e 
pe

pt
id

e-
1;

 
N

M
PA

, N
at

io
na

l M
ed

ic
al

 P
ro

du
ct

s A
dm

in
is

tr
at

io
n;

 P
O

M
C

, p
ro

-o
pi

om
el

an
oc

or
tin

; S
R

, s
us

ta
in

ed
-r

el
ea

se
; U

S 
FD

A
, U

ni
te

d 
St

at
es

 F
oo

d 
an

d 
D

ru
g 

A
dm

in
is

tr
at

io
n.



8 of 16 Endocrinology, Diabetes & Metabolism, 2026

and other experimental combinations underscore the fact that 
not all mechanistically promising combinations translate into 
effective or commercially viable therapies. This emphasises the 
need for rigorous trial design and realistic assessment of adher-
ence and safety in managing complex long-term obesity treat-
ments [26–28].

4   |   Combinations With Lifestyle or Procedural 
Interventions

Beyond pharmacologic pairings alone, OMMs are almost always 
used alongside lifestyle changes, and recent research indicates 
they can also serve as pharmacologic ‘scaffolding’ for endo-
scopic and surgical procedures. These combined approaches 
generally lead to greater and more sustained weight loss than 
lifestyle modifications or procedures alone. Evidence in this 
area is largely based on RCTs, supplemented by observational 
studies, with limited long-term follow-up. However, these ap-
proaches also raise important questions about their optimal tim-
ing, duration, cost and long-term safety.

4.1   |   With Structured Lifestyle and Intensive 
Behavioural Interventions

Across pivotal programs, all currently approved long-term 
OMMs have been evaluated on a background of calorie restric-
tion, increased physical activity and some form of behavioural 
counselling, with consistent incremental benefits over lifestyle 
alone. In the EQUIP and CONQUER trials of PHEN/TPM ER 
and COR, combined with dietary and counselling interventions 
[8, 9, 19, 20]. Orlistat has repeatedly been tested as an adjunct to 
structured behavioural weight-loss programs in adults and ado-
lescents; in these studies, orlistat plus behavioural therapy or diet 
produced modest additional reductions in body weight or BMI 
compared with behavioural programs alone, with larger effects 
in individuals without binge-eating pathology but at the cost of 
gastrointestinal adverse events [30, 31].

More intensive models have evaluated OMMs specifically as ad-
juncts to high-contact behavioural therapy. In the COR-BMOD 
trial, NB combined with a 56-week, high-intensity group be-
haviour modification program led to a mean weight loss of 
about 9.3%, compared with 5.1% with behaviour modification 
plus placebo, and substantially more participants achieved ≥ 5% 
and ≥ 10% weight loss [32]. Two trials in primary care and spe-
cialty settings show that adding liraglutide 3.0 mg to intensive 
behavioural therapy results in greater weight loss than therapy 
alone. SCALE IBT reports a 7.5% loss at 56 weeks, versus 4%; and 
previous studies also found higher rates of meaningful weight 
reduction, supporting GLP-1 pharmacotherapy as an effective 
booster for behavioural programs [33, 34]. STEP 3 showed that 
adding semaglutide 2.4 mg once weekly to an initial low-calorie 
diet and intensive behavioural therapy led to an average weight 
loss of 16.0% at 68 weeks, compared with 5.7% with placebo; 
86.6% versus 47.6% achieved at least 5% weight loss [35].

More recently, adding mid-dose PHEN/TPM ER to a digi-
tally enhanced lifestyle intervention (combining group visits, 

telehealth and app-based support) resulted in about 9 kg of 
weight loss over 12 months, compared with roughly 4 kg with 
the lifestyle program plus placebo [36]. Collectively, these data 
support the view that approved OMMs work best as pharma-
cologic amplifiers of lifestyle and behavioural therapy, helping 
to attenuate compensatory increases in hunger and hedonic 
drive that otherwise undermine long-term adherence and 
weight-loss durability.

4.2   |   With Endoscopic and Surgical Interventions

Pharmacotherapy is also increasingly being combined with en-
doscopic devices and bariatric surgery, although the evidence 
base remains relatively small and heterogeneous. Small trials 
and observational studies of liraglutide added to intragastric 
balloon therapy suggest that combining mechanical gastric re-
striction with GLP-1 receptor agonism yields greater short-term 
weight loss and more favourable body-composition changes 
than balloon alone. Adding liraglutide 0.6 mg/day to intragastric 
balloon therapy led to greater short-term reductions in weight 
(13.8 kg vs. 7.9 kg), BMI and body fat, with no new safety issues, 
supporting a complementary role for GLP-1 receptor agonism 
with endoscopic restriction [37]. However, another retrospec-
tive study found that adding liraglutide to intragastric balloon 
therapy did not reduce the risk of weight regain 6 months after 
balloon removal [38].

In the post-bariatric setting, pharmacologic treatment of insuffi-
cient weight loss or weight regain has focused mainly on GLP-1 
RAs and, to a lesser extent, sympathomimetic/TPM-based reg-
imens. A 56-week randomised, placebo-controlled trial of lira-
glutide 3.0 mg in adults several years after Roux-en-Y gastric 
bypass (RYGB) demonstrated that liraglutide produced about 
10% additional absolute weight loss relative to baseline, whereas 
those on placebo experienced further weight regain, effectively 
reversing a substantial portion of weight recurrence without a 
major increase in serious adverse events [39]. Retrospective co-
horts and a recent meta-analysis suggest that liraglutide and 
semaglutide typically induce a further absolute weight loss of 
roughly 5%–13% over 6–12 months in patients with post-surgical 
weight regain, with semaglutide often achieving larger reduc-
tions than liraglutide, although these comparisons are indirect 
and unrandomised [40, 41].

In a large retrospective RYGB cohort, use of PHEN and/or 
TPM—either alone or in combination—significantly reduced 
cumulative and rapid weight regain relative to nadir weight, 
indicating these agents can effectively mitigate post-gastric by-
pass weight relapse [42]. A dedicated phase 2 study comparing 
adjunctive PHEN/TPM with placebo in adolescents and young 
adults (approximately 12–24 years) after bariatric surgery found 
that PHEN/TPM was associated with a 4.72% greater body 
weight loss and a 3.61% reduction in BMI. In contrast, partici-
pants on placebo experienced weight gain of 0.83% and a 1.89% 
increase in BMI [43]. The use of NB, TPM alone and off-label 
agents (e.g., metformin and SGLT2 inhibitors in people with di-
abetes) for post-surgical suboptimal weight trajectories is also 
reported, although supporting data are sparse and largely ob-
servational [44].
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5   |   Emerging and Experimental Pharmacologic 
Combinations

While current combinations provide proof of concept, obesity 
pharmacotherapy is evolving beyond fixed-dose products, with 
‘built-in’ molecular combinations and multi-drug regimens. 
Traditional combinations use two agents with complementary 
mechanisms, while newer strategies include multi-receptor pep-
tide agonism, gut-hormone-based add-ons and hormonal combi-
nations that mimic post-bariatric or evolutionary energy-balance 
profiles. These approaches promise bariatric-like efficacy but 
raise concerns about safety, durability and access [3, 6].

5.1   |   Multi-Receptor Peptide Agonists

Multi-receptor peptide agonists are the most clinically advanced 
form of emerging ‘combination’ therapy in obesity. By engineer-
ing a single peptide to activate two or more receptors relevant 
to energy balance, these agents can emulate and in some cases 
surpass, the efficacy of stacking separate drugs while simplify-
ing dosing and pharmacokinetics. Conceptually, they sit between 
classic fixed-dose combinations and monoreceptor agonists: they 
are single agents from a regulatory and adherence perspective but 
act as pharmacologic polytherapy at the receptor level [45].

Dual incretin and related multi-receptor agonists, such as GLP-1/
GIP and GLP-1/GCG co-agonists, exemplify this approach. 
Rather than relying on GLP-1 receptor agonism alone, they com-
bine complementary incretin and glucagon pathways within a 
single molecule to influence appetite, insulin secretion, lipid 
metabolism and energy expenditure [45]. This broader engage-
ment of nutrient-sensing circuits in pancreatic islets, the hypo-
thalamus and peripheral tissues can yield greater weight loss and 
metabolic improvement than GLP-1 monotherapy [45]. Triple 
agonists that bind GLP-1, GIP and GCGRs extend the same logic, 
using carefully titrated glucagon agonism to add thermogenic 
and lipid-oxidising effects while GLP-1 and GIP signalling coun-
terbalance hyperglycemic potential [45]. Early trials report total 
body weight loss approaching levels seen with metabolic surgery, 
suggesting that simultaneous modulation of appetite, glycaemia 
and energy expenditure may achieve efficacy not easily matched 
by sequential single-receptor therapies [45].

GLP-1/amylin combinations, whether as co-formulations or as 
unimolecular dual-function agonists, aim to enhance satiety and 
slow gastric emptying, thereby stabilising post-prandial glycaemia 
and reducing overall caloric intake [46]. Amylin/leptin combina-
tions, though still in development, are supported by preclinical 
data indicating that synergistic hypothalamic activation can help 
overcome leptin resistance and produce substantial weight loss in 
rodent models [47]. Collectively, these developments point toward 
a future in which receptor-level multi-activation, or carefully se-
lected pharmacologic ‘stacks’, plays a central role in obesity treat-
ment, rather than reliance on single-pathway agents.

5.1.1   |   Approved Dual-Agonists

Tirzepatide, a once-weekly dual GIP/GLP-1 receptor agonist, 
is the most clinically advanced ‘twincretin’ and has been 

approved for chronic weight management in several juris-
dictions, based on large phase 3 trials showing mean weight 
losses exceeding those of established GLP-1 RAs in people 
with obesity, with or without T2D. It delivers substantial 
weight reduction and marked improvements in glycemic con-
trol and cardiometabolic risk factors, although gastrointes-
tinal adverse events remain common and long-term safety 
surveillance is ongoing [21].

Mazdutide, a once-weekly GLP-1/GCGR co-agonist recently ap-
proved in China for obesity or overweight, has shown double-
digit absolute percentage weight loss and favourable effects on 
hepatic steatosis and cardiometabolic parameters in phase 3 
studies. By integrating GLP-1-mediated satiety with glucagon-
driven increases in energy expenditure, mazdutide demon-
strates that dual agonism can approach the efficacy of more 
complex multi-agonist constructs while maintaining a relatively 
simple dosing schedule. Table 1 summarises the weight-loss po-
tency, common adverse effects and regulatory approval status of 
tirzepatide and mazdutide [22].

5.1.2   |   Multi-Receptor Agonists Under Development

Several multi-receptor peptides are in development, combining 
GLP-1 with GCG, GLP-1 with amylin analogs, or amylin with 
leptin and related adipokines. Retatrutide, a triple GLP-1/GIP/
GCG agonist, has produced unprecedented phase 2 weight 
loss (−22.1% placebo-adjusted mean weight loss with 12 mg 
at 48 weeks) and is now in phase 3 TRIUMPH/TRANSCEND 
trials [48]. Multiple GLP-1/GCG co-agonists (survodutide, 
pemvidutide) achieve ~12%–13% placebo-adjusted weight 
loss with improvements in glycaemia, lipids and liver fat 
[49, 50]. Maridebart cafraglutide (MariTide), a long-acting 
GLP-1 RA conjugated to a GIP receptor antagonist, has shown 
11.1% to 13.8% placebo-adjusted weight loss at 52 weeks with 
once-monthly dosing in phase 2 trials [51]. GLP-1–amylin 
approaches include the fixed-dose cagrilintide–semaglutide 
combination (CagriSema), which in REDEFINE 1 produced 
approximately 17.4% placebo-adjusted total body weight loss 
at 68 weeks, exceeding semaglutide alone at similar doses 
[52]. The unimolecular GLP-1/amylin agonist subcutaneous 
Zenagamtide (Amycretin) has shown placebo-adjusted weight 
loss of 11.7%–23.9%, depending on dose and duration (1.25–
60 mg over 20–36 weeks) in a phase 2 trial [53].

Together, these agents may deliver bariatric-range efficacy 
while preserving a pharmacologic route. However, current ev-
idence remains limited to early-phase studies, and long-term 
safety, durability and comparative effectiveness remain un-
certain. The pramlintide–metreleptin amylin–leptin combina-
tion, although demonstrating ~12%–13% weight loss and clear 
amylin–leptin synergy in a proof-of-concept human trial, has 
been discontinued due to safety, immunogenicity and strate-
gic considerations [26]. It remains an important mechanistic 
prototype rather than an active development candidate. Key 
efficacy, metabolic, safety and development-phase features of 
multi-receptor agonists under development are summarised 
in Table  S1. The spectrum of efficacy and evidence quality, 
ranging from approved combinations to off-label multidrug 
‘stacks’, is illustrated in Figure 3.
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A complementary developmental approach targets muscle pres-
ervation during GLP-1–induced weight loss. In the BELIEVE 
phase 2 trial, bimagrumab combined with semaglutide resulted 
in greater overall weight loss than semaglutide alone, primarily 
from fat, while maintaining lean and visceral fat–free mass [54]. 
In the EMBRAZE phase 2 study, adding apitegromab to tirze-
patide yielded similar overall weight loss but preserved an addi-
tional 1.9 kg (54.9% more) of lean mass versus tirzepatide alone, 
improving the composition of weight change without major 
safety signals [55]. Together, these data illustrate emerging ‘qual-
ity of weight loss’ adjuncts rather than primary OMMs.

5.2   |   Off-Label Multi-Drug Regimens and Add-On 
Strategies

Off-label multidrug regimens often use GLP-1 RAs as the 
base, adding traditional OMMs for patients with partial or 
plateaued weight loss. These strategies adapt mechanistic 
frameworks—central appetite, peripheral/metabolic and he-
donic regulation—into practical, personalised combinations. 
For example, PHEN/TPM can be added to a GLP-1 RA to 
enhance appetite suppression and tackle residual hunger or 
evening binge eating, while the GLP-1 RA keeps satiety and 
glycemic control [6, 8]. Similarly, NB may be combined with 
GLP-1 therapy in patients with cravings, food addiction symp-
toms, or cue-driven overeating to suppress both homeostatic 
and hedonic drives [9, 10]. Retrospective data suggest adding 
NB to GLP-1 RAs may enhance weight loss, especially in poor 

responders, but these findings are unconfirmed after the main 
study was retracted [56].

GLP-1 RAs are also combined with SGLT-2 inhibitors in people 
with T2D and obesity to extend both metabolic and cardiore-
nal benefits [12]. This combination produces greater weight loss 
than either GLP-1 RA or SGLT-2 inhibitor alone, with additional 
glycemic and metabolic benefits and maintains overall safety, 
aside from somewhat higher gastrointestinal adverse events 
[57]. While such off-label strategies can lead to additional weight 
loss in select patients, evidence is limited, and they pose risks of 
gastrointestinal, cardiovascular and neuropsychiatric toxicity. 
Without robust long-term data, they should be used cautiously 
in specialist settings; more rigorous evaluation of multidrug 
strategies is needed.

6   |   Translating Combination Pharmacotherapy 
Into Clinical Practice

Taken together, these data raise practical questions about when 
and how to deploy combinations and which research priorities 
should guide next-generation regimens. Implementing combi-
nation pharmacotherapy in routine care requires aligning the 
mechanistic rationale with the patient's phenotype while ensur-
ing safety and adherence to current evidence. This section out-
lines practical considerations for selecting combination regimens 
based on obesity phenotype, comorbidities, treatment response 
and safety constraints.

FIGURE 3    |    Summary of approved fixed-dose combinations, approved and investigational multi-receptor agonists, and off-label multidrug reg-
imens for obesity, positioned by approximate mean placebo-subtracted total body weight loss and grouped by evidence level and regulatory status. 
EMA, European Medicines Agency; ER, extended-release; FDA, United States Food and Drug Administration; GCG, glucagon; GCGR, glucagon 
receptor; GIP, glucose-dependent insulinotropic polypeptide; GLP-1, glucagon-like peptide-1; NB, naltrexone/bupropion; NMPA, National Medical 
Products Administration; PHEN, phentermine; POMC, proopiomelanocortin; RA, receptor agonist; RCT, randomised controlled trial; SR, sustained-
release; TPM, topiramate.
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6.1   |   Current Guideline Stance and General 
Principles

Current guidelines generally support a stepwise, individualised 
approach to obesity pharmacotherapy, beginning with lifestyle 
intervention and, when indicated, an approved OMM, with 
escalation guided by treatment response, comorbidity burden, 
safety and access. Approved fixed-dose combinations may be 
used when supported by evidence and labeling, whereas off-
label multi-drug regimens should be approached cautiously and 
are best reserved for clinicians with obesity-medicine expertise, 
ideally within structured follow-up and careful monitoring 
[58–60]. Combination pharmacotherapy is especially justified 
for patients with severe obesity, associated complications, or 
those who do not respond well or cannot tolerate monother-
apy despite good adherence. In these situations, the choice of 
regimen should be personalised to the patient's clinical pheno-
type, comorbidities, expected benefits, safety considerations and 
treatment burden, rather than relying on random trial-and-error 
stacking [58–60].

6.2   |   Patient Selection and Phenotyping

Clinically, combination pharmacotherapy is best reserved for 
patients with severe or refractory obesity, particularly when 
bariatric surgery is contraindicated or declined. Combination 
regimens are also suitable for high-risk metabolic pheno-
types, such as T2D, MASLD, or established CVD, in whom 
greater weight loss is expected to yield substantial down-
stream benefits [58–60]. They may be considered when high- 
or standard-dose OMM monotherapy is poorly tolerated. 
Another indication is the presence of prominent hedonic or 
binge-eating features that have not responded adequately to 
a single agent [58–60]. In clinical practice, combination phar-
macotherapy is often used in time-sensitive or high-stakes 
settings, such as preoperative optimisation before bariatric or 
living kidney donor surgery. It may also be appropriate when 
patient expectations and psychosocial factors (e.g., an up-
coming marriage or a major life event) necessitate more rapid 
weight loss, provided the overall risk–benefit profile remains 
favourable [58–60].

A useful rule of thumb is to match key clinical problems 
to mechanistic axes. Predominant hunger or poor satiety 
may favour central/hormonal satiety-focused combinations 
(e.g., a sympathomimetic or TPM plus a GLP-1 RA) [6, 8]. 
Combinations that engage reward and impulse-control path-
ways (e.g., NB or topiramate-based regimens) may be partic-
ularly useful for patients with prominent hedonic overeating, 
binge-eating tendencies, or strong cue-driven intake, provided 
psychiatric risk is carefully assessed [19, 20]. For individuals 
with obesity and T2D, MASLD, or high cardiovascular risk, 
combinations that include GLP-1 RAs and SGLT2 inhibitors, 
or multi-agonists with established cardiometabolic bene-
fits, are most appropriate when access and tolerability allow 
[10, 12]. Patients with severe obesity, early onset disease, or 
significant weight regain risk might require earlier use of 
potent multi-agonist or fixed-dose combinations, weighing 
safety and adherence concerns.

6.3   |   Sequencing and Intensification Strategies

Translating the conceptual framework into practice involves 
deciding when to add, when to intensify, when to switch and 
when to de-escalate therapy. A pragmatic, guideline-aligned 
approach is to start with lifestyle intervention plus a single 
agent selected for comorbidities, safety profile and access; 
define an early response target (e.g., ≥ 5% weight loss at 
3 months); and then intensify or modify treatment based on 
observed benefit and tolerability [58–60]. Where response is 
inadequate, despite good adherence, clinicians can either op-
timise the dose within the therapeutic range or add a second, 
mechanistically distinct drug, avoiding combinations with 
overlapping sympathomimetic effects, excessive gastrointes-
tinal burden or compounded psychiatric risk [58–60]. Once a 
satisfactory plateau is reached, it is reasonable to re-evaluate 
the need for all components and consider step-down as long as 
weight and comorbidities are stable [58–60].

6.4   |   Monitoring and Safety in Combination 
Regimens

For combination regimens, monitoring should be guided by 
product labeling and key obesity guidelines. This includes 
assessing weight, blood pressure, heart rate, glycemic status, 
renal and hepatic function, psychiatric history and repro-
ductive risks at baseline [58–60]. Early follow-up (e.g., every 
4–12 weeks) should be planned to assess weight trends, tol-
erability, adherence and any new adverse effects, including 
gastrointestinal symptoms, dehydration, warning signs of gall-
bladder or pancreatic adverse events, cardiovascular changes, 
mood or sleep disturbances and cognitive problems  [58–60]. 
Reproductive counselling and, when appropriate, baseline and 
periodic pregnancy testing are essential for women of child-
bearing potential who are using agents with teratogenic risk, 
such as TPM. Dose adjustments should be made one compo-
nent at a time, and clinicians should consider regimen sim-
plification or step-down once a stable, clinically meaningful 
response is achieved [58–60].

6.5   |   Treatment Discontinuation 
and Weight Regain

Weight trajectories following dose reduction or discontinu-
ation of combination therapy require careful monitoring. In 
obesity pharmacotherapy trials, weight loss is typically atten-
uated or partially reversed after medication discontinuation, 
even when lifestyle support continues [61, 62]. Similar pat-
terns are expected with multi-drug and multi-receptor regi-
mens. Clinicians should plan long-term follow-up, anticipate 
potential weight regain, and incorporate relapse-prevention 
strategies, including ongoing behavioural support and, when 
appropriate, reinitiation or adjustment of pharmacotherapy. 
When de-escalating or discontinuing treatment, expectations 
for likely weight changes should be discussed explicitly so that 
patients do not interpret regain as personal failure but as a 
common feature of chronic obesity care that may necessitate 
renewed or modified therapy.
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As summarised in Figure 4, baseline monitoring, early reassess-
ment and long-term follow-up inform decisions on intensifica-
tion, de-escalation and discontinuation.

6.6   |   Cost, Access and Adherence

Beyond efficacy, the long-term impact of combination phar-
macotherapy will depend on sustainable access to medi-
cations, insurance or public-sector coverage for high-cost 
agents, and strategies to support adherence to complex mul-
tidrug regimens in everyday practice. These practical issues 
often determine whether patients can sustain combination 
pharmacotherapy over time [58–60, 63]. Practical measures to 
support adherence include:

•	 Simplifying regimens wherever possible (e.g., weekly injec-
tions rather than daily if options exist; once- or twice-daily 
oral dosing instead of multiple daily doses).

•	 Matching dosing schedules to existing routines (e.g., morn-
ing dosing for agents that may cause insomnia).

•	 Providing written, detailed instructions about what to do if 
doses are missed or adverse effects occur

•	 Setting realistic expectations about the rate and extent of 
weight loss, emphasising that a slower, steady approach 
with high consistency is better in the long run than rapid 
weight loss interrupted by side effects or costs

For payers, decisions about funding high-cost agents will likely 
be based on data beyond weight loss, including cardiovas-
cular and renal outcomes, quality-of-life outcomes and cost-
effectiveness analyses.

6.7   |   Strengths and Limitations of Current 
Evidence

The current evidence base for combination pharmacotherapy 
in obesity has several strengths. Approved fixed-dose com-
binations are supported by randomised controlled trial data, 
add-on approaches are increasingly informed by clinical expe-
rience, and rapid advances in multi-receptor agonist develop-
ment have expanded the therapeutic landscape. Collectively, 
these data support the biologic rationale that targeting com-
plementary pathways may improve weight loss and metabolic 
outcomes beyond monotherapy in selected patients. In addi-
tion, emerging efforts to align treatment choice with obesity 

FIGURE 4    |    Conceptual treatment algorithm for lifestyle intervention and combination pharmacotherapy in obesity, illustrating initial single-
agent therapy, criteria for intensification, monitoring and safety considerations and planning for de-escalation, discontinuation and management of 
weight regain. OMM, obesity management medication.
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phenotype and comorbidity profile may improve the clinical 
applicability of combination strategies.

However, the quality and maturity of evidence remain uneven 
across treatment categories, with far more robust support for ap-
proved combinations than for off-label multidrug regimens and 
many emerging agents. Much of the literature consists of rela-
tively short trials in selected populations, while observational 
and preclinical data should be interpreted more cautiously than 
randomised evidence. Important gaps remain in long-term 
safety, treatment discontinuation, weight regain after cessation, 
cost-effectiveness, optimal sequencing or de-escalation and 
head-to-head comparative-effectiveness studies. Accordingly, 
investigational and off-label strategies should not be overinter-
preted or generalised to routine practice without further high-
quality data and specialist oversight.

7   |   Future Directions and Research Agenda

7.1   |   Unanswered Clinical Questions

Key uncertainties persist about the timing for introducing com-
bination pharmacotherapy, identifying who benefits most and 
the longevity of these benefits. Specifically, it is still uncertain 
whether combinations should be used only after monotherapy 
fails or earlier in certain high-risk groups, such as those with 
severe obesity, obesity with T2D, MASLD, CVD, or prominent 
hedonic eating [58–60]. Future research should explore how dif-
ferent combinations affect outcomes beyond weight loss, includ-
ing glycaemia, liver disease, kidney outcomes, cardiovascular 
events, physical function and body composition. Additionally, 
the long-term durability of these benefits and the potential for 
relapse after stopping treatment remain insufficiently under-
stood, especially for multi-drug regimens and newer multi-
agonist peptides.

7.2   |   Trial Design Priorities

Advancing progress requires shifting from short-term placebo-
controlled efficacy trials to large, long-term randomised stud-
ies and pragmatic comparative-effectiveness research. These 
investigations should compare optimised monotherapy with 
fixed-dose combinations, add-on regimens and multi-receptor 
agonists, and include adequate follow-up to assess maintenance, 
relapse, safety and treatment burden. Factorial, adaptive and 
head-to-head designs can help distinguish synergistic from re-
dundant combinations and assess the relative potency of inten-
sive pharmacotherapy versus bariatric and endoscopic options.

7.3   |   Mechanistic and Translational Research

Mechanistic research helps to better select drugs and patients by 
identifying biological and behavioural markers associated with 
response, intolerance, or relapse. Methods such as multi-omics, 
neurobehavioral profiling and digital monitoring help match 
treatments with important obesity drivers, such as impaired sati-
ety, hedonic overeating, or metabolic dysfunction [13, 19, 20, 64]. 
Additionally, these methods may facilitate advanced strategies 

to improve the quality of weight loss, including the preservation 
of lean mass and physical function [54, 55].

7.4   |   Regulatory, Ethical and Health-System 
Priorities

Regulatory, ethical and health-system issues will strongly 
shape the trajectory of combination pharmacotherapy for obe-
sity [58–60]. Approval of fixed-dose products and unimolecular 
multiagonists typically requires evidence of superiority over 
optimised individual components, clear justification of dose 
ratios and long-term safety data covering cardiovascular, renal 
and mortality outcomes [58–60]. Meanwhile, off-label multi-
drug ‘stacks’, compounded formulations and telehealth-driven 
regimens raise concerns about informed consent, risk–benefit 
documentation, monitoring intensity and equitable access, par-
ticularly when costs are high and coverage varies [58–60, 64]. 
Innovation and standardisation must be balanced by health 
systems with complex regimens delivered through structured, 
evidence-based pathways. Future research should also focus on 
real-world challenges like medication supply, reimbursement 
policies and adherence to multi-drug or injectable regimens, as 
these factors will ultimately influence the broader implementa-
tion of these therapies beyond specialist centres.

8   |   Conclusion

Combination pharmacotherapy is increasingly relevant in obesity 
care because many patients have overlapping disturbances in ap-
petite, hedonic drive and metabolic adaptation rather than a single 
dominant mechanism. In current practice, the strongest evidence 
supports the use of approved fixed-dose combinations such as 
PHEN/TPM ER and NB, which show that targeting complemen-
tary pathways can improve weight loss beyond monotherapy, 
though with a greater need for monitoring for cardiovascular, neu-
ropsychiatric and other adverse effects. Emerging multi-receptor 
agonists and investigational muscle-preserving adjuncts may fur-
ther expand treatment options and improve not only the magni-
tude but also the quality of weight loss. The available evidence, 
primarily from early-phase trials, shows promise but is inconsis-
tent in quality. Substantial gaps exist in long-term safety, durabil-
ity, effectiveness and real-world use that must be addressed before 
recommending wider use of complex combination regimens. For 
clinicians, the key challenge is not simply choosing the most po-
tent regimen but matching therapy to phenotype, comorbidity pro-
file, tolerability, access and patient preference. Off-label multidrug 
combinations may be reasonable for selected patients with severe 
or refractory obesity, but should be used cautiously, with a clear 
mechanistic rationale and structured follow-up. Until longer-term 
comparative and outcome data are available, combination pharma-
cotherapy should be used in a stepwise, individualised and safety-
conscious manner rather than driven solely by weight-loss efficacy.
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