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No meta-analysis has analysed role of cagrilintide as weight-loss medication in obese individuals. Electronic databases were searched for
RCTs involving obese individuals receiving cagrilintide or cagrilintide-2.4 mg with semaglutide-2.4 mg combination (Cagrisema) compared
to placebo/active comparator. Primary outcomes were changes in body weight; secondary outcomes were alterations in glycemia, lipids,
and adverse events. From 678 articles, data from 3 RCTs involving 430 individuals were analysed. At 20-32 weeks, patients receiving
Cagrisema weekly had significantly greater percentage [mean difference (MD)—9.07% (95%CI: —11.91, —6.23); P < 0.00001;* = 96%] and
absolute [MD-9.11 kg (95%CTI: —12.84,-5.39); P<0.00001; I> = 98%] weight-loss, compared to semaglutide 2.4 mg weekly. At 26-32 weeks,
cagrilintide 2.4 mg had a similar percentage [MD — 1.83% (95%CI: —4.08, —0.42); P=0.11; I* = 98%] and absolute [MD — 1.88 kg (95%CT:
—4.23,0.47); P = 0.12; > = 98%] weight-loss, compared to semaglutide/liraglutide. Treatment-emergent and serious adverse events were
comparable between groups. Gastrointestinal adverse events and vomiting were significantly higher with Cagrisema compared to semaglutide.
Vomiting was significantly lower with cagrilintide compared to semaglutide/liraglutide. Cagrisema outperforms semaglutide regarding weight
loss. Cagrilintide shows comparable weight loss to semaglutide/liraglutide with significantly lower vomiting.
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INTRODUCTION pramlintide achieves over 10% weight loss in 40-43% of
patients, emphasizing its dual benefits in managing diabetes
and promoting weight reduction.? The newer amylin analogue
AMS33 (cagrilintide) is a novel long-acting acylated amylin
analogue that acts as a non-selective amylin receptor (AMYR)
agonist.[! Cagrilintide has a structure similar to pramlintide,
except for the differences in lipidation of the N-terminal
lysine and substitutions of three amino acids (N14E, V17R,
and P37Y). These differences result in cagrilintide acting

Obesity, a global pandemic, is linked to increased risks of
metabolic syndrome, cardiovascular events, and mortality.!!
Weight loss in obese individuals is associated with decreased
risks of type 2 diabetes (T2D), fatty liver disease, hypertension,
cardiovascular disease, sleep apnoea, and osteoarthritis. The
extent of risk reduction is directly tied to the degree of weight
loss.P! The psychological aspect of obesity, influenced by
disrupted gut-brain communications, emphasizes the intricate
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as a non-selective AMYR and calcitonin G protein-coupled
receptor (CTR) agonist, which can dually activate both classes
of receptors. This explains the greater weight loss noted
in animal studies compared to pramlintide.[) Additionally,
cagrilintide is a once weekly subcutaneous (s.c.) injection
instead of the twice/thrice daily s.c. injections required for
pramlintide.

Several randomized controlled trials (RCTs) have been published
evaluating the weight loss potential of cagrilintide alone and
cagrilintide in combination with semaglutide (cagrisema) in
different doses. However, no meta-analysis has analysed
this novel amylin analogue’s clinical efficacy, tolerability,
safety, and positioning as an anti-obesity medicine among
all the newer agents available for clinical use. Hence, this
meta-analysis aimed to evaluate the efficacy and safety of
cagrilintide and cagrisema as anti-obesity medications.

MEeTHODS

The recommendations of the Cochrane Handbook for
Systematic Reviews of Interventions and Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
checklist were strictly followed while carrying out this
meta-analysis.!'” The predefined protocol has been registered
in PROSPERO, with Registration number CRD42023460291.
All RCTs published till August 2023 were considered.
Since ethical approval already exists for individual studies,
no separate approval was required for this meta-analysis.
PICOS (Patient, Intervention, Control, Outcome and Study
type) criteria were used to screen and select studies. Only
RCTs that evaluated cagrilintide alone or cagrilintide with
semaglutide fixed-dose combination (cagrisema) in the
treatment arm were considered for this meta-analysis. The
studies needed to have at least two treatment arms/groups, with
one of the groups on either cagrilintide alone or cagrilintide/
semaglutide combination (cagrisema) and the other group
receiving placebo or any other active comparator medicine.
Single-arm studies and uncontrolled studies were excluded.
Also, studies with patients with prior exposure to cagrilintide/
cagrisema were excluded.

The primary outcome was changes in body weight. Secondary
outcomes were alterations in fasting plasma glucose (FPG)
and glycated haemoglobin (HbAlc), percentage of patients
achieving weight loss >5%, 10%, 15%, HbAlc reduction
to <6.5% and <7%, waist-circumference, hypoglycaemia,
lipid-parameters, and adverse events. Analyses of primary
and secondary outcomes were done based on the comparator
medicine the control group received: an active comparator
medicine— marked as an active-control group (ACG) or a
placebo — marked as a passive-control Group (PCG).

We systematically searched PubMed (Medline) with keywords
or MESH terms: (cagrilintide) OR (AM833). We then searched
Embase, Cochrane database, CNKI database, clinicaltrials.
gov, ctri.nic.in, and Google Scholar to ensure we had not
missed any relevant articles. Methodologic details have

been elaborated in previous meta-analyses published by our
group.l""? The risk of bias assessment was done by three
authors using the risk of bias assessment tool in Review
Manager (RevMan) Version 5.4 software. The different
types of bias looked for have been elaborated in previous
metanalyses by our group.''? A random effect model was
used for analysis. Forest plots generated for all the different
outcomes were used to assess heterogeneity. We specifically
used the Chi? test on N-1 degrees of freedom, with an alpha
0f 0.05 used for statistical significance, and with the ? test.[']
The details of heterogeneity analysis have been elaborated
in previously published meta-analyses.!!'!? The grading/
certainty of the evidence of the major outcome was done using
the Grades of Recommendation, Assessment, Development
and Evaluation (GRADE) approach, with procedural details
elaborated in a previous publication by us.l'>!¥ Publication bias
was assessed by plotting Funnel Plots.!'*!3] The key outcomes
table was generated using the GRADE software (https://gdt.
gradepro.org/app/).

ResuLts

The initial search revealed 678 articles [Figure 1]. Following
the screening of titles and abstracts, the search was down to
19 articles, which were evaluated in detail [Figure 1]. Data
from three RCTs involving 430 obese individuals fulfilling
all criteria were analysed.[™ The baseline characteristics of
the included study population are elaborated in Table 1. In
the RCT by Lau et al.,l"! cagrilintide was evaluated at doses
ranging from 0.3-4.5 mg once weekly subcutancous (s.c.)
injections as compared to liraglutide (3 mg/day s.c.) (n=99)
and placebo (n = 101), over 26 weeks treatment period.
However, we used cagrilintide 2.4 mg/week dose (n = 102)
for analysis in our meta-analysis as it was the most
commonly used dose across different studies. In the RCT by
Enebo et al.,/¥ cagrilintide was evaluated at doses ranging
from 0.3-4.5 mg/week injection in combination with a
dose of semaglutide 2.4 mg/week injection (cagrisema),
which was compared to semaglutide 2.4 mg/week
injection (n = 24), over 20 weeks treatment period.
However, we used cagrilintide (2.4 mg/week) with
semaglutide (2.4 mg/week) combination (cagrisema
2.4/2.4 mg) (n=12) for analysis as it was the most commonly
used dose across different studies. In the RCT by Frias et al.,/”!
cagrilintide 2.4 mg/week (cagrilintide 2.4 mg) (n = 30),
cagrilintide (2.4 mg/week) with semaglutide (2.4 mg/week)
combination (cagrisema 2.4/2.4 mg) (n=31), and semaglutide
2.4 mg/week (semaglutide 2.4 mg) (n = 31) were
evaluated against each other in individuals with T2D and
obesity (diabesity) over 32 weeks.

In the RCT by Enebo et al.,[®! cagrilintide was initiated
at 0.16 mg/week and escalated incrementally every four
weeks by 0.56 mg to reach the final dose of 2.4 mg/week in
16 weeks. Inthe RCT by Lau et al.," cagrilintide was initiated
at 0.6 mg/week. The dose was doubled every two weeks to
reach 2.4 mg/week by four weeks of therapy (viz. started
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Figure 1: Flowchart elaborating on study retrieval and inclusion in the meta-analysis

with 0.6 mg/week at Week-0, increased to 1.2 mg/week after
two weeks of therapy, further increased to 2.4 mg/week after
another 2 weeks of therapy). In the RCT by Frias et al.,”
cagrilintide was initiated at 0.25 mg/week, was doubled to
0.5 mg/week after four weeks of therapy, and then again
doubled to 1 mg/week after eight weeks of therapy, after that
increased by 0.7 mg every four weekly to reach the full dose
of 2.4 mg/week at 16 weeks of therapy.

Risk of bias in the included studies

Random sequence generation, allocation concealment bias,
performance bias, detection bias, and reporting bias were found
to be at low risk in all three studies. Attrition bias was found
to be low in two out of three studies [Enebo (2021) et al.t¥ and
Frias (2023) et al.!]. Attrition bias was found to be high in
the study by Lau (2021) et al.[ Sources of funding, especially
funding from pharmaceutical organizations and conflicts of
interest, were looked into as “other bias.” All three studies
had high “other bias” risk.

Effect of cagrisema 2.4/2.4 mg and cagrilintide 2.4 mg
on primary outcomes

Percentage reduction in weight

Data from 2 studies involving 98 individuals was analysed to find
the impact of cagrisema 2.4/2.4 mg on the percentage reduction
in body weight compared to ACG. At 20-32 weeks, cagrisema
2.4/2.4 mg had a significantly greater percentage reduction
in body weight compared to semaglutide 2.4 mg [mean
difference (MD) —9.07% (95% CI: —11.91,—6.23); P<0.00001;
> = 96% (high heterogeneity (HH)); Figure 2a]. Data from
2 studies involving 262 individuals was analysed to find the
impact of cagrilintide 2.4 mg on the percentage reduction in body
weight compared to ACG. At 2632 weeks, cagrilintide 2.4 mg
had a similar percentage reduction in body weight compared to
liraglutide/semaglutide [MD — 1.83% (95% CI: —4.08, 0.42);
P=0.11; *=98% (HH); Figure 2b]. Only one study analysed
the impact of cagrilintide on the percentage reduction in body
weight compared to PCG. At 26 weeks, cagrilintide 2.4 mg had
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Table 1: Characteristics of patients with key outcomes of the randomized controlled trials analysed in this meta-analysis

Parameter Lau et al.l" Enebo et al.® Frias ef al.1%!
Cagrilintide- Liraglutide- Placebo  Cagrisema- Semaglutide- Cagrilintde- Cagrisema- Semaglutide-
24 mg 3.0mg (n=101) 2.4 mg/ 2.4 mg with 2.4mg 2.4 mg/ 24 mg
(n=102) (n=99) 2.4mg placebo (n=30) 2.4 mg (n=31)
(n=12) (n=24) (n=31)

Age (years) 527 (9-8) 51-5(9-3)  51-4(11:9)  43.0(8.1) 41.0 (8.8) 62 (7) 56 (10) 57 (10)
Male 45 (45%) 27 (26%) 42 (42%) 5 (42%) 16 (67%) 23 (77%) 18 (58%) 18 (58%)
Weight (kg) 106-8 (24-1)  107-8 (24-1) 1062 (21:6)  92.1 (11.9) 99.6 (15.6) 107-4 (25-0)  104:3(23-2)  105-4 (24-9)
BMI (kg/m2) 37-9 (7-6) 38:4(7-4)  374(57)  322(2.5) 32.2 (3.0) 34-4 (6:1) 359 (5-7) 362 (7-2)
HBAlc (%) 5:6% (0-4)  5:6%(0-4)  56% (0-4) 5.2(0.4) 5.4(0.4) 81 (0-8) 85 (0-8) 86 (0-7)
Duration of T2D N/A N/A N/A N/A N/A 107 (9-1) 64 (3-8) 9-2 (8-3)
(years)
eGFR N/a N/a N/a N/a N/a 92 (13) 94 (12) 90 (18)
(mL/min/1-73 m?)
Metformin N/A N/A N/A N/A N/A 21 (70%) 23 (74%) 23 (74%)
Metformin+SGLT2i N/A N/A N/A N/A N/A 9 (30%) 8 (26%) 8 (26%)
Percent reduction in -9.7(0.6) -9.0(0.6) -3.0(0.6) —17.1(1.5) -9.5(1.0) -15.6(1.26)  —8.1(1.23) -5.1(1.26)
Weight (%)
Absolute Weight -9.5(0.6) -84(0.6) —28(0.6) —15.9(1.4) -8.7 (1.0) -16.3 8.4 -53
reduction (kg)
HbA Ic Reduction -0.1(0.3) -03(0.2) —0.1(02) —03(0.2) -0.2(0.2) -0.9 (0.15) -22(0.15) —1.8(0.16)
TIR by CGM (%) N/a N/a N/a N/A N/A 88.9% 71.7% 76.2%
SBP reduction (mm Hg) ~ —8.0 (1.3) -43(13)  -3.6(1.3) N/a N/a -3 -13 1
GI side effects 52 (51%) 59 (60%) 32 (32%) 11 (92%) 19 (79%) 10 (33%) 18 (58%) 10 (32%)
Anti-cagrilintide 1 (1%) N/a N/a 1 (8.3%) N/a N/a N/a N/a

antibodies at baseline

N/A: not applicable; N/a: not available; BMI: body mass index; SGLT2i: sodium glucose contrasnporter-2 inhibitor; TIR: time in range; CGM: continuous
glucose monitoring; GI: gastrointestinal; SBG: systolic blood pressure; T2D: type 2 diabetes; eGFR: estimated glomerular filteration rate; HbAlc: glycated

haemoglobin

a significantly greater percentage reduction in body weight as
compared to placebo [MD — 6.70% (95% CI: —6.87, —6.53);
P <0.00001].

Absolute reduction in weight

Data from 2 studies involving 98 individuals was analysed to
find the impact of cagrisema 2.4/2.4 mg on reduction in body
weight compared to ACG. At 20-32 weeks, cagrisema 2.4/2.4 mg
had a significantly greater reduction in body weight compared
to semaglutide 2.4 mg [MD — 9.11 kg (95%CI: —12.84, —5.39);
P <0.00001; 2 = 98% (HH); Figure 2c]. Data from 2 studies
involving 262 individuals was analysed to find the impact of
cagrilintide 2.4 mg on reduction in body weight compared to ACG.
At26-32 weeks, cagrilintide 2.4 mg had a similar decrease in body
weight compared to liraglutide/semaglutide [MD -1.88 kg (95%
CL: —4.23, 0.47); P = 0.12; P = 98% (HH); Figure 2d]. Only
one study analysed the impact of cagrilintide on body weight
compared to PCG. At 26 weeks, cagrilintide 2.4 mg had a
significantly greater reduction in body weight as compared to
placebo [MD — 7.00 kg (95% CI: —=7.17, —6.83); P <0.00001].

Effect of cagrisema 2.4/2.4 and cagrilintide 2.4 on
secondary outcomes

HbAT1c

At20-32 weeks, cagrisema 2.4/2.4 mg had a similar change in
HbA1c as compared to semaglutide 2.4 mg [MD —0.25% (95%

CIL: —0.55, 0.04); P = 0.09; > = 92% (HH); Figure 2¢]. At
26-32 weeks, cagrilintide 2.4 mg had similar change in HbAlc
as compared to liraglutide/semaglutide [MD 0.55% (95% CI:
—0.14,1.24); P=0.12; =99% (HH); Figure 2f]. At 26 weeks,
cagrilintide 2.4 mg had a similar change in HbA 1¢ as compared
to placebo [MD 0% (95% CI: —0.07, 0.07); P = 1.00].

Fasting plasma glucose

At20-32 weeks, cagrisema 2.4/2.4 mg had a greater reduction
in fasting plasma glucose (FPG) as compared to semaglutide
2.4 mg [MD -0.57 mmol/L (95% CI: —1.06, —0.09); P =0.02;
P> = 84% (HH); Figure 2g]. At 26-32 weeks, cagrilintide
2.4 mg had a greater reduction in FPG as compared to
liraglutide/semaglutide [MD 0.65 mmol/L (95% CI: 0.36,
0.95); P<0.0001; 2 = 80% (HH); Figure 2h]. At 26 weeks,
cagrilintide 2.4 mg had a similar change in FPG compared to
placebo [MD 0 mmol/L (95% CI: —0.18, 0.18)].

Lipid parameters

At 20-32 weeks, cagrisema 2.4/2.4 mg had similar changes
in total cholesterol [MD 0.33 mmol/L (95% CI: —0.03, 0.69);
P =0.07; P = 0% (Low heterogeneity (LH))], high density
lipoprotein cholesterol (HDL-C) [MD 0.10 mmol/L (95% CI:
—=0.09, 0.29); P=0.29; I* = 0% (LH)], low density lipoprotein
cholesterol (LDL-C) [MD 0.20 mmol/L (95% CI: —0.12,
0.52); P=0.23; P = 0% (LH)], very low density lipoprotein
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Figure 2: Forest plot highlighting the impact of (a): Cagrisema 2.4 mg/2.4 mg on percent reduction in body weight as compared to semaglutide 2.4
mg; (b): Cagrilintide 2.4 mg on percent reduction in body weight as compared to semaglutide 2.4 mg/liraglutide 3 mg; (c): Cagrisema 2.4 mg/2.4
mg on absolute reduction in body weight (kg) as compared to semaglutide 2.4 mg; (d): Cagrilintide 2.4 mg on absolute reduction in body weight as
compared to semaglutide 2.4 mg/liraglutide 3 mg; (e): Cagrisema 2.4 mg/2.4 mg on HbA1c as compared to semaglutide 2.4 mg; (f): Cagrilintide
2.4 mg on HbA1c as compared to semaglutide 2.4 mg/liraglutide 3 mg; (g): Cagrisema 2.4 mg/2.4 mg on fasting plasma glucose as compared to
semaglutide 2.4 mg; (h): Cagrilintide 2.4 mg on fasting plasma glucose as compared to semaglutide 2.4 mg/liraglutide 3 mg
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cholesterol (VLDL-C) [MD — 0.08 mmol/L (95% CI: —0.22,
0.06); P=0.27;, P = 0% (LH)] and triglycerides [MD 1.71
mmol/L (95% CI: —1.20, 4.62); P = 0.25] as compared to
semaglutide 2.4 mg. At 26-32 weeks, cagrilintide 2.4 mg had
similar changes in total cholesterol [MD 0.17 mmol/L (95%
CIL: —0.02, 0.36); P = 0.07; > = 0% (LH)], HDL-C [MD 0
mmol/L (95% CI: —0.04, 0.04); P = 0.97; I* = 0% (LH)],
LDL-C [MD 0.10 mmol/L (95% CI: —0.06, 0.27); P = 0.23;
I*=0% (LH)], VLDL-C [MD 6.38 mmol/L (95% CI: —6.60,
19.35); P=0.34; I =99% (HH)] and triglycerides [MD 0.07
mmol/L (95% CI: —=0.07, 0.21); P = 0.34] as compared to
liraglutide/semaglutide. At 26 weeks, cagrilintide 2.4 mg had
similar changes in total cholesterol [MD — 0.07 mmol/L (95%
CIL: —0.25,0.11); P=0.44], HDL-C [MD 0 mmol/L (95% CI:
—0.04, 0.04); P = 1.00], LDL-C [MD 0 mmol/L (95% CI:
—0.17, 0.17); P = 1.00] as compared to placebo. However,
VLDL-C [MD — 0.12 mmol/L (95% CI: —0.21, -0.03);
P =0.01] and triglycerides [MD — 0.31 mmol/L (95%
CI: —0.56, -0.06); P = 0.01] was significantly lower in the
cagrilintide group as compared to placebo.

Safety

Data from 2 studies [Enebo (2021) et al.'®! and Frias (2023)
et al.”] was analysed to compare the adverse event profile
of patients receiving cagrisema 2.4/2.4 mg as compared
to semaglutide 2.4 mg [Table 2]. After 20-32 weeks,
treatment-emergent adverse events (TAEs), serious adverse
events (SAEs), injection site reactions, nervous system
disorders, nausea and diarrhoeca were similar between the
cagrisema 2.4/2.4 mg and semaglutide 2.4 mg groups [Table 2].
The occurrence of gastrointestinal adverse events as a whole and
vomiting was significantly higher in the cagrisema 2.4/2.4 mg
group as compared to the semaglutide group [Table 2]. In the
study by Frias et al.,””’ hypoglycemia was similar between the
cagrisema 2.4/2.4 mg and semaglutide 2.4 mg groups [OR
5.34 (95% CI: 0.25, 115.89); P=0.29].

Data from 2 studies [Frias (2023) et al.™ and Lau (2021)
et al] was analysed to compare the adverse event profile
of patients receiving cagrisema 2.4/2.4 mg as compared to
semaglutide 2.4 mg [Table 2]. After 26-32 weeks, TAEs,

SAEs, injection site reactions, nervous system disorders,
gastrointestinal disorders, nausea and diarrhoea were similar
between the cagrilintide 2.4 mg and the semaglutide/liraglutide
groups [Table 2]. The occurrence of vomiting was significantly
lower in the cagrilintide 2.4 mg group as compared to the
semaglutide/liraglutide group [Table 2]. In the study by Frias
et al.,” the occurrence of hypoglycaemia was similar between
the cagrilintide 2.4 mg and semaglutide 2.4 mg groups [OR
5.53 (95% CI: 0.25, 120.05); P=0.28].

At 26 weeks, the occurrence of TAEs [OR 1.74 (95% CI:
0.94, 3.24); P=0.08], SAEs [OR 0.99 (95% CI: 0.20, 5.02);
P =0.99], cardiovascular disorders [OR 1.63 (95% CI: 0.52,
5.18); P = 0.40], psychiatric disorders [OR 0.99 (95% CI:
0.36 2.75); P = 0.98] and neoplasms [OR 0.99 (95% CI:
0.06, 16.05); P = 0.99] was similar between the cagrilintide
2.4 mg and the placebo groups. However, the occurrence
of injection site reactions [OR 28.04 (95% CI: 1.64, 1.75);
P =0.92], gastrointestinal disorders [OR 0.97 (95% CI: 0.54,
1.75); P = 0.92], nausea [OR 0.97 (95% CI: 0.54, 480.32);
P=0.02], vomiting [OR 3.16 (95% CI: 0.83, 12.04); P=0.09]
and diarrhoea [OR 2.19 (95% CI: 0.93, 5.14); P =0.92] was
significantly higher in the cagrilintide group as compared to
placebo.

Lau et al.l had a faster titration regimen (up-titration to
cagrilintide 2.4 mg by four weeks of therapy) compared to
the study by Frias et al.l”! (up-titration to cagrilintide 2.4 mg
by 16 weeks of treatment). We compared the gastrointestinal
side effects among the two studies. The occurrence of
gastrointestinal side effects was not significantly different
among both the studies (rapid vs. slow up-titration of
cagrilintide) [OR 2.08 (95% CI: 0.89, 4.88); P =0.09].

Funnel plots assessing the publication bias for key outcomes
of this meta-analysis were plotted and have been elaborated
in Supplementary Figure 1. Due to the presence of one
or more studies outside the funnel plot, publication bias
was considered to be high for percent reduction in body
weight with cagrisema-2.4 mg/2.4 mg as compared to
semaglutide 2.4 mg; absolute reduction in body weight with
cagrisema-2.4 mg/2.4 mg as compared to semaglutide 2.4 mg;

Table 2: The results of safety outcomes of Cagrisema 2.4/2.4mg and cagrilintide 2.4mg vs. control in the meta-analysis

Safety variables

Cagrisema 2.4/2.4mg vs. semaglutide 2.4mg groups

Cagrilintide 2.4mg vs. semaglutide 2.4mg groups

No. of RCTs Pooled effect size, (%) P No. of RCTs Pooled effect size, 2(%) P
(Participants) OR [95% ClI] (Participants) RR [95% CI]
TAEs 2 (98) 0.91 (95% CI: 0.33,2.55) 0%  0.86 2 (262) 0.97 (95% CI: 0.54,1.75) 0%  0.92
SAEs 2 (98) 0.33 (95% CI: 0.04,3.11) 0%  0.33 2 (262) 0.95(95% CI: 0.47,1.94) 7%  0.89
Injection site reactions 2 (98) 3.51(95% CI: 0.85, 14.46) 9%  0.08 2 (262) 1.90 (95% CI: 1.00,3.62) 0%  0.05
Nervous system disorders 2 (98) 0.33 (95% CI: 0.10,1.10) 0%  0.07 2 (262) 1.07 (95% CI: 0.45,2.55) 0%  0.88
Nausea 2(98) 334 (95% CI: 0.4922.74)  71%  0.22 2 (262) 0.72 (95% CI: 0.42,1.23) 0%  0.22
Diarrhoea 2(98) 0.97 (95% CI: 0.12,7.74)  66%  0.97 2 (262) 0.97 (95% CI: 0.49,1.92) 0%  0.93
GAEs 2(98) 2.91(95%CI: 1.13,7.46) 0%  0.03 2 (262) 0.67 (95% CI: 0.41,1.09) 0%  0.10
Vomiting 2(98) 9.57 (95% CI: 1.54,59.30)  37%  0.02 2 (262) 0.38 (95% CI: 0.17,0.86) 0%  0.02

TEAE=Treatment-emergent adverse events; SAE=Serious Adverse events; GAEs: gastrointestinal adverse events RCT=Randomized controlled trials;
RR=Risk ratio; CI=Confidence interval; I*: heterogeneity; P<0.05 considered statistically significant and highlighted in bold
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percent reduction in body weight with cagrilintide 2.4 mg as
compared to semaglutide/liraglutide; and absolute reduction
in body weight with cagrilintide 2.4 mg as compared to
semaglutide/liraglutide. The summary of findings of the key
outcomes of this systematic review with the grading of the
outcomes has been elaborated in Table 3.

Discussion

Obesity has severe health consequences, with each
5 kg/m? increase in BMI beyond the normal range linked to
a 30% increase in mortality and a potential reduction in life
expectancy by up to 10 years.!'® Conversely, significant weight
loss is associated with metabolic and non-metabolic benefits.
A5 kg weight loss can reduce the need for hypertension and
diabetes medications, while a 5-10 kg loss improves conditions
like steatotic liver disease, dyslipidaemia, and polycystic ovary
syndrome. Further weight loss (10—15 kg) extends benefits to
conditions like sleep apnoea, acid reflux, and osteoarthritis
while exceeding 15 kg is strongly linked to type 2 diabetes
remission and improved cardiovascular function.!'”

Approved anti-obesity medications, like orlistat, liraglutide,
naltrexone-bupropion, and phentermine-topiramate, offer
modest weight loss (3—5 kg).['"! Liraglutide’s 3 mg/day
injection leads to an 8% reduction after one year."! Semaglutide
achieves up to 16% weight loss with a weekly 2.4 mg

subcutaneous injection over a year.!'2!1 Tirzepatide, a dual GIP
and GLP1RA, exhibits an 11.9% to 12.4% weight reduction
at 10 mg and 15 mg doses per week over 618 months.*>23]
In this context, our meta-analysis highlights the impressive
weight loss achieved with cagrilintide-based therapies,
particularly with cagrisema — 2.4/2.4 mg, which was noted to
be superior to semaglutide 2.4 mg in terms of both percentage
and absolute weight loss over a 6-month clinical use period,
albeit at the expense of increased gastrointestinal side effects.
Cagrisema-2.4/2.4 mg was associated with an additional 9%
weight loss over established weight loss medications like
semaglutide injections 2.4 mg/weekly, which has traditionally
been associated with up to 16% weight loss as compared to
placebo (STEP trials; vide supra). This indirectly translates
into more than 20% weight loss with cagrisema 2.4/2.4 mg,
better than even tirzepatide. When used as a standalone
treatment, cagrilintide 2.4 mg/week resulted in weight
loss comparable to that achieved with weekly semaglutide
2.4 mg or daily liraglutide 3 mg. Additionally, it offered
the added advantage of significantly reduced vomiting.
Data on common gastrointestinal side effects of different
incretin-based therapies compared to placebo, pooled from
other published systematic reviews and meta-analyses,
highlights the lowest OR for nausea, vomiting, and diarrhoea
with cagrilintide [Table 4].22?4 Therefore, cagrilintide can
be considered a promising therapeutic option for weight

Table 3: Summary of findings of the key outcomes of this systematic review and meta-analysis

Outcomes Anticipated absolute effects* (95% Cl) Relative effect Ne of Certainty of the
o L. .
Risk with Control Risk with Cagrisema (95% C1) pa’:‘“(;'.‘a“‘s evidence (GRADE)
(Semaglutide-2.4mg) (2.4mg/2.4mg) (studies)
Body Weight percent The mean body weight MD 9.07 lower - 98 (2 RCTs) OO0 Low*
reduction percent reduction was (11.91 lower to 6.23 lower)
-7.3%

Body weight Reduction The mean body weight MD 9.11 lower - 98 (2 RCTs) OO0 Low*

reduction was -7 kg (12.84 lower to 5.39 lower)
Treatment-emergent 818 per 1,000 804 per 1,000 OR 0.91 (0.33 t0 2.55) 98 (2 RCTs) DODD High
Adverse Events (598 to 920)
Severe adverse events 55 per 1,000 19 per 1,000 (2 to 152) OR 0.33 (0.04 to 3.11) 98 (2 RCTs) DDODD High
Gastrointestinal adverse 527 per 1,000 764 per 1,000 (558 to 893) OR 291 (1.13to 7.46) 98 (2 RCTs) DODD High
events

Anticipated absolute effects* (95% Cl)
Risk with control Risk with cagrilintide
(Semaglutide/liraglutide) 2.4mg
Body weight percent The mean body weight MD 1.83 lower - 262 (2 RCTs) ®POO Low
reduction Percent Reduction was (4.08 lower to 0.42 higher)
-7.05%
Body weight The mean body weight MD 1.88 lower - 262 (2 RCTs) ®POO Low
reduction was -7.45 kg (4.23 lower to 0.47 higher)

Treatment-emergent 785 per 1,000 779 per 1,000 (663 to 864) OR 0.97 (0.54 to 1.75) 262 (2 RCTs) DODD High
Adverse Events
Severe adverse events 631 per 1,000 619 per 1,000 (445 to 768) OR 0.95 (0.47 to 1.94) 262 (2 RCTs) DODD High
Gastrointestinal adverse 615 per 1,000 517 per 1,000 (396 to 636) OR 0.67 (0.41 to 1.09) 262 (2 RCTs) DOD® High

events ACG

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% CI); CI: confidence interval; MD: mean difference; OR: odds ratio; Explanations: *: I* is >75% suggestive of considerable heterogeneity
in data; *. A funnel plot is suggestive of the presence of most of the studies outside the plot, hence it is likely that significant publication bias is present
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Table 4: Data on common gastrointestinal side effects of different incretin-based therapies as compared to placebo,
pooled from different published systematic reviews and meta-analyses

Number of Trials

Nausea OR (95%Cl)

Vomiting OR (95%Cl) Diarrhoea OR (95%Cl)

Cagrilintide vs Placebo * This meta-analysis
17 (n=6756)

3 (n=594)

Semaglutide vs Placebo (25)
Tirzepatide vs Placebo (7)

0.97 (0.54-480.32)
2.82 (2.56-3.81)
3.02 (1.51-6.05)

2.19 (0.93-5.14)
1.90 (1.65-2.19)
3.17 (1.64-6.15)

3.16 (0.83-12.04)
3.79 (2.77-5.19)
3.63 (1.13-11.67)

*Data comparing Cagrisema to placebo is currently not available, hence not presented here; OR: Odds ratio; CI: confidence interval

loss in obese individuals who may not tolerate GLP1RAs
or have a lower tolerance for nausea and vomiting. Also,
cagrilintide-based therapies, tirzepatide, and semaglutide
can be an alternative to bariatric surgery in people with
diabesity. This is because restrictive procedures like sleeve
gastrectomy have weight loss potential similar to that noted
with cagrilintide-based therapies, tirzepatide and semaglutide.

Cagrilintide 2.4 mg, alone or as a part of cagrisema, has a
half-life of 184 + 7.4 hours.®! Cagrilintide is slowly absorbed
after administration, with a median time to achieve C__
of around 24 hours.?®! Semaglutide, in comparison, has a
corresponding half-life of 158 = 10.9 hours and a median time
to reach C__ of 18 hours. These values are almost similar to
those of cagrilintide at the same doses, making the cagrisema
combination easy to initiate and titrate doses without the fear
of a differential response between the two components. It is
reassuring to note that the use of cagrilintide and cagrisema
was not associated with an increased risk of hypoglycaemia in
individuals with obesity without diabetes. Both cagrilintide and
cagrisema had a similar impact on lipid parameters compared
to semaglutide and liraglutide. Cagrilintide use was associated
with significant reductions in triglycerides and VLDL-C
compared to a placebo. The increased occurrence of injection
site reactions with cagrilintide when compared to placebo
requires further evaluation.

The only new agent on the horizon that can match or even
surpass the initial performance of cagrisema is retatrutide, a
triple hormone receptor agonist. Retatrutide is a single peptide
with agonist activity at the glucose-dependent insulinotropic
polypeptide (GIP), glucagon-like peptide (GLP)-1, and
glucagon receptors. Initial phase 2 RCTs have documented
a 16.81% and 16.94% weight loss with retatrutide at doses
of 8 mg/week and 12 mg/week, respectively, escalated
over 24 weeks of therapy.”! Another RCT documented a 22.8%
and 24.2% weight loss with retatrutide at § mg/week doses and
12 mg/week over 48 weeks of therapy.*) Again, gastrointestinal
adverse events were the most common issues noted, which
were found to be dose-dependent and primarily seen at higher
doses used for weight loss. This impressive weight reduction
with the various long-acting gut peptide-based therapies is
largely believed to result from a reduced food/calorie intake,
which results from decreased appetite and earlier and increased
satiety, coupled with controlled and mindful eating. A lot of
research is currently happening in the field of long-acting
amylin analogues, to develop novel weight loss medications
with reduced gastrointestinal side effects. As of now, apart

from cagrilintide, all other agents are at the stage of phase-1
clinical trials. These include oral amycretin (Novo Nordisk),
7ZP8396 (Zealand Pharma), AZD6234 (Astra Zeneca), and an
unnamed long-acting amylin agonist by Eli Lily.”

Limitations of this meta-analysis include the relatively short
duration of follow-up, with data available only from 3 RCTs
with a limited number of patients for analysis. Hence, there
remains an urgent need for bigger multi-centric RCTs evaluating
the durability of weight loss with cagrisema and cagrilintide
over many years of clinical use. Also, the mean BMI of patients
assessed in the 3 RCTs ranged from 32.2-37.9 kg/m?. Hence,
there remains a need for evaluation of cagrilintide-based
therapies in extreme obesity (BMI > 40 mg/m?), who are more
likely to receive this treatment in the real-world scenario, and
also in people with obesity having lower BMI in the range
of 27-32 kg/m?> which would be relevant from south Asian
point of view.

CoNcLusIONS

This meta-analysis provides exciting data on the impressive
weight loss observed with cagrisema 2.4/2.4 mg. Cagrisema
2.4/2.4 mg appears superior to semaglutide 2.4 mg in weight
loss over a six-month therapy period. Cagrilintide 2.4 mg
demonstrates similar efficacy to semaglutide 2.4 mg and
liraglutide 3 mg, with a reduced incidence of vomiting.
Cagrilintide-based therapies offer the advantage of substantial
weight loss with fewer gastrointestinal side effects, likely
a major factor in determining long-term compliance
and sustained weight loss. However, the need for more
long-term efficacy, tolerability, and safety data regarding
cagrilintide-based therapies, especially Cagrisema, for weight
loss remains.
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Supplementary Figure 1: Funnel plot assessing the publication bias for key outcomes of this meta-analysis (a) Percent reduction in body weight with
cagrisema-2.4 mg/2.4 mg as compared to semaglutide 2.4 mg, (b) Absolute reduction in body weight with cagrisema-2.4 mg/2.4 mg as compared to
semaglutide 2.4 mg, (c) Treatment emergent adverse events (TAES) with cagrisema-2.4 mg/2.4 mg as compared to semaglutide 2.4 mg, (d) Serious
adverse events (SAEs) with cagrisema-2.4 mg/2.4 mg as compared to semaglutide 2.4 mg, (e) Gastrointestinal adverse events with cagrisema-2.4
mg/2.4 mg as compared to semaglutide 2.4 mg, (f) Percent reduction in body weight with cagrilintide 2.4 mg as compared to semaglutide/liraglutide,
(9) Absolute reduction in body weight with cagrilintide 2.4 mg as compared to semaglutide/liraglutide, (h) Treatment emergent adverse events (TAES)
with cagrilintide 2.4 mg as compared to semaglutide/liraglutide



