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ABSTRACT
Background: Long-acting amylin-based therapies (ABTs) are emerging anti-obesity agents; we sought to compare their ef-
fects on weight and anthropometric outcomes in adults with overweight/obesity without diabetes, evaluate gastrointestinal (GI) 
safety, and rank agents and doses within a network meta-analysis (NMA) framework.
Methods: We conducted a frequentist random-effects NMA of randomized controlled trials comparing novel ABTs with pla-
cebo or active comparators in R. Primary outcome was the percent change in body weight from baseline. Secondary outcomes 
included absolute weight changes, anthropometric measures, and overall and specific GI adverse events (AEs). Treatments (in-
cluding dose strata) were compared with placebo within a single network and ranked using P scores.
Results: Six trials (N = 4642; 12–68 weeks) were included. Compared with placebo, high dose (HiD) subcutaneous amycretin 
produced the largest reduction in percent body weight (mean difference −23.95%; P score 1.00), followed by HiD eloralintide 
(−18.01%; P score 0.89) and HiD CagriSema (−17.18%; P score 0.85), all exceeding semaglutide 2.4 mg (−11.45%) and liraglutide 
3.0 mg (−6.4%). Almost similar patterns were observed for absolute weight, body mass index, waist circumference and categorical 
weight-loss thresholds. GI AEs, nausea, vomiting and constipation were more common with HiD ABTs, especially oral amy-
cretin and CagriSema, while diarrhoea mainly increased with semaglutide 2.4 mg. Only HiD CagriSema increased AE-related 
discontinuation.
Conclusions: Novel ABTs, such as HiD amycretin, CagriSema and eloralintide, may induce substantial short- to medium-term 
weight loss but may also increase GI AEs; given sparse, low-certainty data, these findings are preliminary and require confir-
mation in larger trials.
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Trial Registration: The meta-analysis was registered in PROSPERO (CRD420261340457). The review protocol summary can 
be accessed at the PROSPERO website (https://​www.​crd.​york.​ac.​uk/​PROSP​ERO/​view/​CRD42​02613​40457​)

1   |   Introduction

Obesity is a growing global health concern that affects many 
aspects of people's lives, including physical health, mental 
well-being and social interactions [1]. Current anti-obesity 
drugs, including glucagon-like peptide-1 (GLP-1) receptor ag-
onists (GLP-1RAs) and dual incretin agonists, can induce sub-
stantial weight loss but are limited by inconsistent responses, 
gastrointestinal side effects, access constraints, and the fre-
quent need for long-term, injectable regimens [2]. This thera-
peutic gap has renewed interest in amylin, a pancreatic β-cell 
hormone that complements insulin by promoting satiety, 
slowing gastric emptying, suppressing postprandial glucagon 
and modulating energy expenditure via distinct amylin recep-
tor subtypes in the area postrema, nucleus tractus solitarius 
and hypothalamus [3].

Amylin is a β-cell–derived peptide hormone co-secreted with 
insulin that acts in the area postrema, nucleus tractus soli-
tarius and hypothalamus to promote satiety, slow gastric emp-
tying, suppress postprandial glucagon and modulate energy 
expenditure through amylin receptor complexes composed 
of calcitonin receptors and receptor activity–modifying pro-
teins [3]. First-generation amylin analogs such as pramlintide 
demonstrated proof of concept for weight loss and prandial 
glucose control in diabetes but were limited by a short half-
life, the need for multiple daily injections, modest weight-loss 
efficacy, and tolerability concerns, which restricted their use 
for long-term obesity treatment [4, 5]. Advances in receptor 
structural biology, peptide engineering, and half-life extension 
technologies (including albumin binding and lipidation) have 
enabled a second generation of long-acting, non-aggregating 
amylin-based therapies (ABTs) that more effectively harness 
the anorectic and energy-balance effects of amylin signal-
ling. These ABTs include selective amylin receptor agonists 
(e.g., eloralintide), dual amylin–calcitonin receptor agonists 
(e.g., cagrilintide, petrelintide) and multi-agonist approaches 
that either combine amylin and GLP-1 receptor agonism in 
a single molecule (e.g., amycretin) or use fixed-dose combi-
nations of different agonists such as CagriSema (semaglutide 
plus cagrilintide), to integrate complementary mechanisms 
in appetite regulation, gastric motility and metabolic control 
[6, 7]. In Phase 1–3 trials in individuals with overweight or 
obesity, largely without diabetes, these agents have produced 
placebo-subtracted weight losses of approximately 7%–20%, 
with emerging evidence of benefits in glycemic control, blood 
pressure and liver fat, alongside a typical pattern of dose-
related gastrointestinal (GI) adverse events (AEs) similar to 
those observed with GLP-1 RAs [8–13].

However, existing trials vary in populations, doses, classes of 
molecules, routes of administration, duration, and endpoints, 
and comprehensive head-to-head comparisons across the 
amylin-based pipeline are lacking. As a result, the relative ef-
ficacy and tolerability of individual amylin receptor agonists 
and amylin/GLP-1 multi-agonists in adults with overweight 

or obesity without diabetes remain unclear, and the optimal 
combinations of dose, route, and duration are unknown. 
Accordingly, this network meta-analysis (NMA) has three 
main objectives: first, to compare the effects of novel ABTs 
versus placebo and active comparators on weight loss and key 
anthropometric outcomes in adults with overweight or obesity 
without diabetes; second, to assess and contrast safety and tol-
erability, focusing on GI AEs and treatment discontinuations; 
and third, to rank individual agents and regimens based on 
their likelihood of being the most effective and tolerated op-
tions. By integrating direct and indirect evidence from ran-
domized controlled trials (RCTs), this NMA aims to provide 
a quantitative framework to inform clinical use, guideline 
development, and the design of future obesity trials for ABTs.

2   |   Methods

This NMA was prospectively registered in PROSPERO 
(CRD420261340457), with the protocol summary available on-
line. It was conducted following the Cochrane Handbook for 
Systematic Reviews of Interventions, and its reporting adhered 
to the PRISMA extension statement for reporting systematic re-
views incorporating network meta-analyses of health care inter-
ventions [14, 15].

2.1   |   Search Strategy

Several databases and registries, including PubMed, Scopus, 
Web of Science, the Cochrane Central Register of Controlled 
Trials (CENTRAL), and Clini​calTr​ials.​gov, were systematically 
searched. The search spanned these sources from their incep-
tion to 10 March 2026. Using the Boolean operators ‘AND’ and 
‘OR’ the following terms were searched: ‘obesity’, ‘overweight’, 
‘weight management’, ‘amylin receptor agonist’, ‘amylin agonist’, 
‘amylin analog’, ‘amylin-based therapy’, ‘long-acting amylin an-
alog’, ‘long-acting amylin agonist’, ‘dual amylin-calcitonin recep-
tor agonist’, ‘dual amylin-GLP-1 receptor agonist’, ‘pramlintide’, 
‘cagrilintide’, ‘AM833’, ‘cagrilintide–semaglutide’, ‘CagriSema’, 
‘amycretin’, ‘eloralintide’, ‘LY3841136’, ‘petrelintide’, ‘ZP8396’, 
‘AZD6234’, ‘MET-233’, ‘NN1213’, ‘Amylin-355’, ‘NN9638’, ‘KBP-
042’, ‘KBP-066’, ‘KBP-066A’, ‘KBP-088’, ‘KBP-088A’, ‘KBP-089’, 
‘ASC36’ and ‘GUB014295’. The search targeted MeSH terms, 
titles, abstracts and keywords in the documents, with no lan-
guage restrictions, to identify published studies. The full search 
strategies are provided in Table S1. Additionally, the process in-
cluded reviewing the references cited in the articles collected for 
this research and in relevant journals.

2.2   |   Study Selection

The Population, Intervention, Comparison, Outcomes and 
Study (PICOS) framework guided the development of eligibil-
ity criteria for the clinical trials included in this NMA. The 

https://www.crd.york.ac.uk/PROSPERO/view/CRD420261340457
http://clinicaltrials.gov
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patient population (P) included individuals with overweight 
or obesity who did not have diabetes. The intervention (I) in-
cluded any long-acting ABTs, such as selective amylin receptor 
agonists, dual amylin-calcitonin receptor agonists, and multi-
agonists that combine amylin and GLP-1 activity. The control 
(C) group received either a placebo or an active weight-loss in-
tervention. The outcomes (O) included changes in body weight 
(percent and absolute) from baseline and adverse events as-
sociated with the interventions. We included only RCTs with 
a minimum duration of 12 weeks and participants aged 18 or 
older. We excluded RCTs conducted exclusively in people with 
type 2 diabetes because glycemic status, concurrent glucose-
lowering medications, and regulatory dose regimens can sub-
stantially modify weight-loss responses. We aimed to reduce 
clinical heterogeneity by focusing on individuals with over-
weight or obesity who do not have diabetes. Excluded from 
the analysis were nonrandomized trials, retrospective studies, 
pooled clinical trial analyses, conference proceedings, letters 
to editors, case reports, and articles lacking outcome data of 
interest. Additionally, studies involving animals or normal-
weight humans, as well as RCTs shorter than 12 weeks, were 
excluded.

2.3   |   Outcomes Analyzed

The primary outcome of interest was the percent change in body 
weight from baseline to the end of the study. The secondary out-
comes included the absolute change in body weight, changes 
in body mass index (BMI) and waist circumference, and the 
proportions of study subjects who lost ≥ 5%, ≥ 10% or ≥ 15% of 
their baseline body weight. Safety outcomes included overall GI 
AEs, nausea, vomiting, diarrhoea, constipation and treatment 
discontinuations.

2.4   |   Data Extraction

Three authors independently extracted data using standard 
forms. When multiple publications originated from the same 
study group, their results were combined, and relevant data 
from each report were included in the analysis. Patient charac-
teristics, including demographic details and comorbidities, from 
both included and excluded studies were recorded. For the re-
view, we extracted data from all eligible studies on several key 
factors: first author, publication year, clinical trial unique iden-
tifier, study design and settings, major inclusion criteria, study 
arms, sample size, percentage of female participants, mean age, 
baseline body weight, BMI, waist circumference and study du-
ration. Data on both primary and secondary outcomes were also 
collected, as previously mentioned. For continuous outcomes, 
we extracted mean differences (MDs) and standard deviations 
(SDs) between baseline and end-of-study values. The data were 
converted to MD (±SD) when reported in other formats (e.g., 
standard error, median, confidence intervals [CIs]) using the 
web-based Meta-Analysis Accelerator [16]. For categorical vari-
ables, we recorded the number of participants who achieved 
the specific outcome and the total number of participants. The 
Supporting Information of the relevant studies were carefully 
reviewed. All pertinent information was obtained through writ-
ten email communication with the corresponding author of 

the relevant article and was thoughtfully incorporated into the 
meta-analysis.

2.5   |   Risk of Bias Assessment

Three authors independently assessed risk of bias (RoB) using 
version 2 of the Cochrane risk-of-bias tool for randomized tri-
als (RoB 2) [17]. The domains covered by RoB 2 encompass all 
types of bias currently recognized as affecting the results of 
RCTs, including bias arising from randomization, deviations 
from intended interventions, missing outcome data, outcome 
measurement, and the selection of reported results. The RoB 
judgement categorized each domain into one of three levels: 
low RoB, some concerns or high RoB. The least favourable 
assessment across the bias domains was used to determine 
the overall RoB for the result [17]. Disagreements were settled 
through consensus. Publication bias was assessed visually 
using funnel plots, followed by Egger's test for a quantitative 
assessment [18].

2.6   |   Data Synthesis and Statistical Analysis

Transitivity was evaluated descriptively by comparing key 
baseline characteristics (including age, sex and BMI) across 
trials and treatment comparisons, as recommended by 
PRISMA-NMA guidance. A frequentist random-effects NMA 
was performed in RStudio (Version 2026.01.1+403), primarily 
using the netmeta package [19]. Treatment effects for both pri-
mary and secondary outcomes were estimated as MDs for con-
tinuous outcomes and risk ratios [RRs] for binary outcomes, 
along with 95% CIs, for each comparison against the reference 
treatment, that is, placebo. To explore dose–response relation-
ships and clinical dosing variation, the ABTs were grouped by 
dose. Network plots were produced to visualize the structure 
and connectivity of the treatment comparisons, illustrating 
direct and indirect evidence pathways. From the fitted net-
work model, relative effects for all possible pairwise treat-
ment comparisons were obtained and summarized in league 
tables, whereas forest plots present the estimated effects of 
each active treatment versus placebo. Inconsistency between 
direct and indirect evidence was evaluated using the netsplit 
function with the back-calculation method. Treatments were 
ranked from best to worst according to their relative effects 
along the leading diagonal of the league tables, and P-scores 
were calculated to quantify the probability that each treat-
ment was among the most effective options (higher values 
indicating greater effectiveness). Statistical significance was 
defined as p < 0.05. Between-study heterogeneity was assessed 
using Cochran's Q test and the I2 statistic, with τ2 estimated 
by restricted maximum likelihood and I2 derived from Q; I2 
values of approximately 25%, 50% and 75% were interpreted 
as low, moderate and high heterogeneity, respectively [20, 21].

2.7   |   Assessment of the Certainty of Evidence

We evaluated the certainty of evidence for the primary out-
come (percent change in body weight) using the CINeMA 
framework. CINeMA assesses six domains: within-study bias, 
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across-study bias, indirectness, imprecision, heterogeneity 
and incoherence. For each pairwise comparison, judgements 
across domains were combined to produce an overall confi-
dence rating (high, moderate, low or very low) for mixed and 
indirect evidence [22].

3   |   Results

3.1   |   Search Results

The study selection process is summarized in Figure 1. The ini-
tial search identified 4033 records. After removing duplicates 
and screening titles, abstracts and full texts, 15 articles were as-
sessed in detail, and 6 RCTs (reported in 6 publications) involv-
ing 4642 participants and follow-up durations of 12–68 weeks 
met the inclusion criteria for the NMA [8–13].

3.2   |   Characteristics of Included Studies

Key characteristics of the included RCTs are shown in Table 1. 
Enebo 2021 and Gasiorek 2025 were phase 1 trials [10, 13]. 
Dahl 2025 was a phase 1b/2a trial [12]. Lau 2021 and Billings 
2025 were phase 2 trials [8, 11] and Garvey 2025 was a phase 
3a trial [9]. In the intervention group, Lau et al. [8] used once-
weekly subcutaneous (SC) injections of cagrilintide at doses 
of 0.3 mg to 4.5 mg; once-daily SC liraglutide 3.0 mg and pla-
cebo were in the control arms. Garvey et  al. [9] compared 
once-weekly SC CagriSema (a combination of semaglutide 
2.4 mg and cagrilintide 2.4 mg) with each molecule separately 
and with placebo. Enebo et  al. [10] tested different doses of 

CagriSema (0.16/2.4–4.5/2.4 mg), with the control group re-
ceiving a placebo and semaglutide 2.4 mg. Billings et al. [11] 
used various doses of once-weekly SC eloralintide (1–9 mg) 
as an intervention compared to a placebo control. Dahl et al. 
[12] had four parts: part A, a 23-day study aimed at assessing 
treatment-emergent AEs and the pharmacokinetics of once-
weekly SC amycretin, was not included in our analysis. Parts 
B, C, D and E, with different doses of SC amycretin (1.5–60 mg) 
as interventions and placebo as controls, were considered for 
the NMA [12]. Gasiorek et al. [13] administered oral amycre-
tin tablets at various doses (50 mg, two 50 mg tablets and two 
25 mg tablets) to the intervention groups, with a placebo con-
trol group. We categorized the doses of the intervention drugs 
as follows: cagrilintide 0.3–1.2 mg as low dose (LoD), and 
2.4–4.5 mg as high dose (HiD); CagriSema 0.16–1.2/2.4 mg as 
LoD, and 2.4/2.4 and 4.5/2.4 mg as HiD; eloralintide 1–3 mg 
as LoD, and ≥ 6 mg (6 mg, 9 mg, and titration arms of 6–9 and 
3–9 mg) as HiD; SC amycretin 1.25 and 5 mg as LoD, and 20 
and 60 mg as HiD and oral amycretin 50 mg and 2 × 25 mg as 
LoD, and 2 × 50 mg as HiD. For each trial, we used the longest 
available follow-up time point (range: 12–68 weeks) for weight 
outcomes because heterogeneous, often single-time-point de-
signs prevented constructing a connected network at uniform 
time points (e.g., 12 or 24 weeks). The baseline characteristics 
of the included RCTs were consistent across all trial arms. 
Tables S2 and S3 provide the results of individual studies, in-
cluding summary data for each intervention group. Although 
baseline BMI varied somewhat across agents (e.g., higher in 
eloralintide trials and lower in amycretin trials), all studies 
enrolled adults with overweight or obesity without diabetes, 
and we judged the populations and settings sufficiently simi-
lar to justify inclusion in a single treatment network.

FIGURE 1    |    Flowchart on study retrieval and inclusion in the meta-analysis.
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3.3   |   Risk of Bias in the Included Studies

Figure S1 presents domain-specific and overall RoB assessments. 
Four trials (66.7%) were judged as having ‘some concerns’, primar-
ily due to deviations from intended interventions [8, 12], missing 
outcome data [12] or concerns regarding selection of the reported 
result [8, 10–12]. Gasiorek et al. [13] had a high risk of bias for the 
selection of the reported result. The comparison-adjusted funnel 
plot for percent change in body weight (Figure S2) appeared largely 
symmetrical, and Egger's test showed no evidence of small-study 
effects (p = 0.9490). Nevertheless, we considered publication bias 
possible because the evidence base consists mainly of early-phase, 
sponsor-funded RCTs [18].

3.4   |   Percent Change in Body Weight

Six trials (13 treatments, 24 pairwise comparisons) contributed 
to the NMA for percent change in body weight versus placebo 
(Figures 2A–C and 3). All ABTs produced greater weight loss than 
placebo. Heterogeneity and inconsistency were low (τ2 = 0.0411; 
τ = 0.2027; I2 = 5.2%), and Q tests indicated no significant 

heterogeneity. HiD SC amycretin achieved the greatest mean per-
cent weight reduction versus placebo (MD −23.95%; P score 1.00), 
followed by HiD eloralintide (MD −18.01%; P score 0.89) and HiD 
CagriSema (MD −17.18%; P score 0.85). All ABTs except cagrilint-
ide LoD produced larger weight reductions than liraglutide 3.0 mg 
(MD −6.4%; P score 0.17). HiD and LoD SC amycretin, HiD elo-
ralintide, HiD and LoD CagriSema, and HiD oral amycretin all 
reduced body weight more than semaglutide 2.4 mg (MD −11.45%; 
P score 0.52). Netsplit analyses (Figure S3) showed no important 
inconsistency between direct and indirect evidence.

3.5   |   Absolute Change in Body Weight

Five trials (11 treatments, 21 pairwise comparisons) were in-
cluded in the NMA of absolute weight change versus placebo 
(Figures S4 and S5). All ABTs yielded greater weight loss than 
placebo. Heterogeneity and inconsistency were low (τ2 = 0.0356; 
τ = 0.1887; I2 = 5.2%), with non-significant Q tests. HiD eloralin-
tide ranked highest for absolute weight loss (MD −19.44 kg; P 
score 0.98), followed by HiD CagriSema (MD −18.14 kg; P score 
0.92) and LoD CagriSema (MD −13.48 kg; P score 0.77). All ABTs 

FIGURE 2    |    (A) Network diagram of treatment comparisons for percent change in body weight. This network meta-analysis (NMA) graph illus-
trates comparisons among all treatments and placebo for the percent change in body weight from baseline. Each node represents a treatment. Lines 
between nodes indicate direct comparisons, with line thickness reflecting the number of supporting studies. Treatments without direct connections 
are compared through indirect evidence within the NMA framework. (B) Forest plot for the percent change in body weight. This figure presents the 
relative effects of treatments on the percent change in body weight from baseline. The forest plot displays mean differences (MDs) with 95% confi-
dence intervals (CIs) for each treatment relative to the reference treatment (placebo). A negative MD indicates a greater percent reduction in body 
weight. (C) P score rankings for the percent change in body weight. The P score ranks treatments by their likelihood of being the most effective at 
reducing percent body weight, with higher P scores indicating greater effectiveness. AMYC-O, oral amycretin; AMYC-SC, subcutaneous amycretin; 
CAGRI, cagrilintide; CagSem, CagriSema; ELORA, eloralintide; HiD, high dose; LIRA, liraglutide; LoD, low dose; SEMA, semaglutide.
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except LoD cagrilintide produced greater absolute weight loss 
than liraglutide 3.0 mg (−6.79 kg). HiD and LoD CagriSema and 
HiD eloralintide reduced weight more than semaglutide 2.4 mg 
(−12.03 kg). Netsplit results (Figure S6) indicated no meaningful 
inconsistency.

3.6   |   Change in Body Mass Index

Four trials (9 treatments, 15 pairwise comparisons) contributed 
to the NMA on BMI change versus placebo (Figures S7 and S8). 
All ABTs improved BMI more than the placebo. Heterogeneity 
and inconsistency were low (τ2 = 0; τ = 0; I2 = 0%), and Q tests 
were not significant. HiD eloralintide (MD −6.88 kg/m2, P 
score = 0.97) ranked highest, followed by HiD CagriSema (MD 
−6.5 kg/m2, P score = 0.89) and LoD CagriSema (MD −4.78 kg/
m2, P score = 0.64). HiD and LoD CagriSema and HiD elo-
ralintide all produced greater BMI reductions than semaglu-
tide 2.4 mg. Netsplit analyses (Figure S9) showed no important
inconsistency.

3.7   |   Change in Waist Circumference

Four trials (10 treatments, 18 pairwise comparisons) were in-
cluded in the NMA for change in waist circumference versus 
placebo (Figures S10 and S11). All ABTs reduced waist circum-
ference more than the placebo. Heterogeneity and inconsistency 
were moderate (τ2 = 1.3573; τ = 1.1650; I2 = 61.6%), but Q tests did 
not indicate statistically significant heterogeneity (total Q = 2.6; 
p = 0.1068). HiD eloralintide (MD −14.67 cm, P score = 0.98) 
ranked highest, followed by HiD CagriSema (MD −12.98 cm, P 

score = 0.91) and LoD eloralintide (MD −7.54 cm, P score = 0.60). 
HiD eloralintide and HiD CagriSema reduced waist circumfer-
ence more than semaglutide 2.4 mg, and all ABTs except LoD 
cagrilintide outperformed liraglutide 3.0 mg. Netsplit analyses 
(Figure S12) did not reveal any important inconsistencies.

3.8   |   Body Weight Change ≥ 5%, ≥ 10% and ≥ 15%

Across the ≥ 5%, ≥ 10% and ≥ 15% weight-loss thresholds, all ac-
tive interventions were superior to placebo (Figures  S13–S21). 
For ≥ 5% weight loss, HiD CagriSema (RR 2.94; P score 0.88) 
ranked highest, followed by HiD eloralintide (RR 3.02; P score 
0.83) and LoD eloralintide (RR 2.69; P score 0.55). For ≥ 10% 
weight loss, HiD CagriSema (RR 5.95; P score 0.89) again ranked 
highest, with HiD eloralintide (RR 6.18; P score 0.87) and LoD 
eloralintide (RR 4.37; P score 0.56) next. At the ≥ 15% thresh-
old, HiD CagriSema (RR 13.49; P score 0.99) remained most ef-
fective, while HiD eloralintide (RR 6.57; P score 0.66) and HiD 
cagrilintide (RR 6.00; P score 0.60) showed more modest but 
substantial effects. HiD CagriSema outperformed semaglutide 
2.4 mg at all three thresholds. HiD eloralintide was superior 
to semaglutide 2.4 mg for ≥ 5% and ≥ 10% weight loss, but not 
clearly for ≥ 15%. Most ABTs, except the lowest-dose regimens, 
exceeded liraglutide 3.0 mg. Netsplit analyses indicated no im-
portant inconsistency between direct and indirect estimates.

3.9   |   Gastrointestinal Adverse Events

GI AEs were generally more frequent with ABTs than with 
placebo, particularly for oral amycretin and HiD CagriSema. 

FIGURE 3    |    League table showing head-to-head comparisons among the interventions for percent changes in body weight. AMYC-O, oral amy-
cretin; AMYC-SC, subcutaneous amycretin; CAGRI, cagrilintide; CagSem, CagriSema; ELORA, eloralintide; HiD, high dose; LIRA, liraglutide; 
LoD, low dose; SEMA, semaglutide.
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All active regimens except LoD SC amycretin, LoD cagrilint-
ide and LoD eloralintide increased overall GI AEs relative to 
placebo (Figures  S22–S24). HiD oral amycretin (RR 5.25; P 
score 0.04), LoD oral amycretin (RR 4.31; P score 0.13) and 
HiD CagriSema (RR 2.06; P score 0.20) had the highest risks 
and exceeded semaglutide 2.4 mg and liraglutide 3.0 mg. 
Nausea showed a similar pattern: all active treatments, ex-
cept LoD SC amycretin and LoD eloralintide, increased the 
risk versus placebo (Figures  S25–S27). HiD oral amycretin 
(RR 9.00; P score 0.10), HiD CagriSema (RR 4.45; P score 0.14) 
and LoD oral amycretin (RR 7.50; P score 0.18) conferred the 
highest risks and generally exceeded semaglutide 2.4 mg and 
liraglutide 3.0 mg. HiD CagriSema was the only regimen that 
significantly increased vomiting versus placebo (RR 8.95; 
P score 0.21), with a higher risk than liraglutide 3.0 mg and 
semaglutide 2.4 mg; HiD and LoD oral amycretin and HiD 
eloralintide showed numerically higher but imprecise risks 
(Figures S28–S30). In contrast, a significantly increased risk 
of diarrhoea was observed only with semaglutide 2.4 mg (RR 
2.48), while estimates for ABTs had wide CIs that included 
no effect (Figures S31–S33). For constipation, HiD CagriSema 
(RR 2.71; P score 0.32) and HiD cagrilintide (RR 1.87; P score 
0.67) were the only ABTs with significantly elevated risks ver-
sus placebo; HiD CagriSema had higher and HiD cagrilintide 
lower risks than liraglutide 3.0 mg and semaglutide 2.4 mg 
(Figures S34–S36).

3.10   |   Adverse Events Leading to Discontinuation

Compared with placebo, a significantly higher risk of AE-
related discontinuation was observed only with HiD CagriSema 
(RR 1.72), whereas all other treatments had imprecise estimates 
with CIs crossing the null (Figures S37 and S38). Netsplit anal-
yses (Figure S39) showed no important inconsistency between 
direct and indirect effects.

3.11   |   CINeMA Certainty Assessment

The CINeMA evaluation for percent change in body weight 
(Figure  S40) indicated that most pairwise comparisons were 
rated as low or very low confidence for mixed and indirect ev-
idence, with a few comparisons rated as moderate. The main 
reasons for downgrading were within-study bias and impreci-
sion; in some comparisons, heterogeneity and incoherence also 
contributed. Across-study bias and indirectness were generally 
judged as of low concern.

3.12   |   Sensitivity Analysis and Meta-Regression

Given the sparse network and the fact that most studies con-
tributed unique treatment comparisons, we did not conduct 
additional sensitivity analyses restricted to low-RoB trials or to 
studies excluding those with imputed standard deviations, as 
this would have rendered several key comparisons inestimable. 
Because of the small number of trials per comparison, we did 
not perform formal meta-regression or stratified NMA by base-
line BMI or treatment duration; instead, these variables are con-
sidered qualitatively in interpreting the results.

4   |   Discussion

This NMA shows that long-acting ABTs produce substantial 
weight loss in adults with overweight or obesity without dia-
betes, outperforming placebo across multiple anthropometric 
endpoints. Some Hi-D amylin regimens achieved weight loss 
comparable to or greater than GLP-1RAs, but these estimates 
are imprecise and should be viewed cautiously. SC amycre-
tin HiD, eloralintide HiD and CagriSema HiD consistently 
appeared among the most effective regimens for percent and 
absolute weight loss, BMI reduction, waist-circumference 
reduction, and achieving ≥ 5%, ≥ 10% and ≥ 15% weight-loss 
thresholds, frequently exceeding semaglutide 2.4 mg and li-
raglutide 3.0 mg in the included trials. These benefits were 
accompanied by dose-dependent increases in GI AEs, par-
ticularly with oral amycretin and HiD CagriSema, although 
only CagriSema HiD significantly increased discontinuations 
versus placebo. Statistical heterogeneity and inconsistency 
were generally low for weight outcomes, but CINeMA ratings 
were mostly very low or low certainty due to within-study 
bias and imprecision, suggesting that comparative-effect esti-
mates should be used cautiously in clinical decision-making. 
However, given the pharmacological differences, our results 
should be interpreted as comparing a class of ABTs rather 
than interchangeable ‘amylin agonists’.

The present findings suggest that long-acting ABTs could oc-
cupy a prominent position near the top of the anti-obesity phar-
macotherapy hierarchy, especially for patients requiring large, 
durable weight reductions beyond those typically achievable 
with existing GLP-1 RAs alone. HiD amycretin, eloralintide 
and CagriSema produced greater weight loss than semaglutide 
2.4 mg and liraglutide 3.0 mg, indicating that amylin-based ap-
proaches, either alone or in combination with GLP-1 receptor 
agonism, may be a next step for individuals with an inadequate 
response or intolerance to GLP-1 monotherapy. Given the dose-
dependent GI AEs observed, careful dose titration, gradual up-
titration schedules, and early management of nausea, vomiting 
and constipation will be essential to optimize tolerability and 
adherence in clinical practice, particularly for oral amycretin 
and high-dose CagriSema [23].

From a practical standpoint, once-weekly subcutaneous for-
mulations (cagrilintide, eloralintide, amycretin, CagriSema) 
align with current injection practices for GLP-1 RAs, making 
them easier to integrate into existing obesity treatment path-
ways. Conversely, if proven safe and effective in later studies, 
oral amycretin could broaden access for patients hesitant to use 
injections. The strong effects on body weight, BMI and waist 
circumference suggest that ABTs might be suitable for high-
risk groups, including those with severe obesity, obesity-related 
cardiometabolic conditions, or those preparing for bariatric sur-
gery, though these applications require further research. Our 
estimates, however, focus on short- to medium-term weight 
loss and should not be directly compared with the 52–60-week 
weight plateaus typical of established anti-obesity medications. 
Moreover, because of pronounced dose–response relationships 
and ongoing dose-finding phases in some programs, current 
treatment rankings and comparisons are based on doses studied 
to date and may not fully reflect the efficacy of future phase 3 
or marketed regimens. At present, most evidence comes from 
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early-phase, sponsor-funded RCTs with short- to intermediate-
term follow-ups, so guideline panels and clinicians should 
interpret these results as promising but preliminary when con-
sidering ABTs alongside established GLP-1 and dual incretin 
therapies.

Several priorities for future research on amylin-based anti-
obesity therapies emerge. First, large, independent phase 3 trials 
with extended follow-up are necessary to confirm the extent and 
durability of weight loss, clarify dose–response relationships, 
and better understand long-term safety, including rare adverse 
events and off-target effects. Second, RCTs in populations with 
obesity-related comorbidities, such as T2D, cardiovascular dis-
ease, non-alcoholic steatohepatitis and obesity-related sleep 
apnea, are needed to determine whether weight loss translates 
into meaningful improvements in cardiometabolic and hepatic 
outcomes, mirroring the cardiovascular outcome trials con-
ducted for GLP-1 receptor agonists. Head-to-head trials compar-
ing different amylin-based modalities (selective amylin agonists, 
dual amylin-calcitonin agonists, amylin-GLP-1 co-agonists, and 
fixed-dose combinations) will be important for delineating the 
optimal balance among efficacy, tolerability, convenience and 
cost. Mechanistic studies interrogating central and periph-
eral signalling pathways, energy expenditure, and changes in 
body composition may help explain inter-individual variabil-
ity in responses and guide personalized treatment strategies. 
Finally, real-world implementation research, pharmacoeco-
nomic analyses, assessment of patient-reported outcomes, and 
cost-effectiveness analyses will be crucial for defining the role 
of amylin-based therapies within chronic obesity care models, 
particularly in health systems with constrained resources and 
limited access to high-cost injectable drugs.

4.1   |   Strengths and Limitations of the Study

This NMA has several strengths, including a comprehensive 
search across multiple databases and registries up to March 
2026, rigorous application of PICOS-based eligibility criteria, 
and inclusion of a wide range of long-acting ABTs across early 
to late-phase RCTs in adults with overweight or obesity with-
out diabetes. Using a frequentist random-effects network meta-
analysis framework enabled simultaneous comparison and 
ranking of multiple doses and formulations against placebo and 
active comparators, with generally low statistical heterogeneity 
and no significant inconsistency in net-split analyses for key 
weight outcomes. The pre-specified focus on anthropometric 
endpoints and GI AEs, along with formal assessment of publi-
cation bias and CINeMA-based grading of evidence certainty, 
offers a structured and transparent summary of the current data 
landscape. However, the analysis is limited by the small number 
of available RCTs, the predominance of early-phase, industry-
sponsored trials, and short follow-up periods (12–68 weeks), 
which restrict conclusions regarding long-term effectiveness, 
safety and weight-regain trajectories. Several comparisons 
had low event counts or wide confidence intervals, leading to 
CINeMA ratings of low or very low certainty due to within-
study bias and imprecision, especially for safety outcomes and 
less common dose regimens. In addition, the evidence base is 
sparse at the study level, with many treatment contrasts in-
formed by single trials, and indirect comparisons sometimes 

linking trials that differ in baseline BMI and treatment duration; 
as a result, strict transitivity assumptions may not be fully met, 
and our findings should be interpreted as hypothesis-generating 
rather than definitive. Clinical and methodological heterogene-
ity, including differences in trial phase, inclusion criteria, back-
ground lifestyle interventions, dose-titration schedules, and 
outcome ascertainment, may not be fully captured by statistical 
models. In addition, the limited number of studies per compar-
ison precluded robust meta-regression or sensitivity analyses 
(e.g., restricting to low RoB studies or excluding trials with im-
puted variability measures) without disconnecting the network. 
We included trials with at least one arm using an amylin-based 
therapy. RCTs comparing only established anti-obesity agents, 
like liraglutide vs. semaglutide without an amylin arm, were ex-
cluded, as they address different questions and are covered in 
other NMAs. Our network is part of, and complements, broader 
NMAs of obesity drugs, not a comprehensive comparison of all 
approved treatments. Additionally, the analysis was limited to 
individuals without diabetes, as the presence of diabetes mel-
litus may alter weight-loss responses due to baseline metabolic 
differences and the concurrent use of glucose-lowering ther-
apies. Excluding diabetes RCTs in this NMA reduces clinical 
heterogeneity and offers a clearer assessment of the anti-obesity 
effects of amylin-based therapies; however, it limits its applica-
bility to the broader population with obesity and coexisting met-
abolic conditions.

5   |   Conclusions

In adults with overweight or obesity without diabetes, long-
acting ABTs were associated with numerically greater weight 
loss than placebo, and some ABTs achieved greater weight 
loss than the GLP-1RA regimens studied in this NMA, but 
they were also associated with more frequent AEs, mainly 
GI, at higher doses. However, these estimates are based on 
a small number of heterogeneous, mostly early-phase trials, 
and the certainty of evidence for most comparisons is low or 
very low. Taken together, our findings suggest that amylin-
based agents are promising but still experimental candidates 
for pharmacologic obesity treatment and should be viewed 
as hypothesis-generating signals that require confirmation 
in larger, longer-term, and methodologically robust Phase 3 
studies.
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