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Abstract

Background: The food and drug administration approved many drugs to treat diabetes mellitus, but those drugs do
not have a noticeable effect on weight management. Recently, glucagon-like peptide 1 agonist known as Cotadutide
serve as a potent drug in treating type 2 diabetes by reducing blood glucose levels and body weight indices. This
study aimed to explore the safety and efficacy of Cotadutide as a treatment for type 2 diabetes individuals.

Methods: A comprehensive literature search was done on different databases, including PubMed, Scopus, Web of
Science, and Cochrane Library to capture all relevant articles using an established search strategy. The inclusion crite-
ria were randomized controlled trials that assessed the safety and efficacy of Cotadutide versus placebo or any anti-
diabetes drugs in patients with type 2 diabetes mellitus and a BMI between 22 kg/m? and 40 kg/m?. We conducted
the analysis using Revman software version 5.4.

Results: We found 663 relevant articles. From which nine studies were included and subjected to qualitative analysis
and eight for quantitative analysis. The pooled effect showed that Cotadutide was better than placebo in reducing
body weight (kg) (Mean difference (MD)=3.31, p <0.00001), glycated hemoglobin (HbA, ) (MD=0.68, p>0.00001),
glucose area under the plasma concentration curve (AUC [0-4 h]) (MD=30.15, p <0.00001), and fasting plasma glu-
cose over time (mg/dl) (MD=31.31, p<0.00001).

Conclusion: Cotadutide is safe and effective in reducing plasma glucose levels, HbA, . and body weight in individu-
als with type 2 diabetes.

Trial registration: The study protocol was registered on PROSPERO (CRD: CRD42021257670).
Keywords: Type 2 diabetes mellitus, Cotadutide, Glucagon-like peptide 1, Weight loss

Background

Type 2 diabetes mellitus is one of the most common
endocrine disorders worldwide, according to the Interna-
tional Diabetes Federation (IDF) its prevalence has surged
rapidly to include more than 400 million individuals over
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the past three decades [1]. Type 2 diabetes mellitus is a
long-term disease characterized by chronic insulin resist-
ance and hyperglycemia that increases over time, result-
ing in increasing of insulin resistance leading to weight
gain [2, 3]. Therefore, reducing body weight will prevent
more insulin resistance and better control of the body
weight condition.

Many medications with different mechanisms are avail-
able to control type 2 diabetes mellitus as (a) metformin
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which acts through various trajectories to inhibit gluco-
neogenesis and reduce the level of lipopolysaccharide, (b)
insulin secretagogues, (c) alpha-glucosidase inhibitors,
(d) dipeptidyl peptidase 4 inhibitors, and (e) sodium-
glucose co-transporter-2 inhibitor [4]. However, none
of them is significant in reducing body weight at doses
approved for blood glucose reduction. Therefore, weight
loss remains an unmet medical need for these people [5].

Glucagon-like peptide-1 (GLP-1) receptor agonist’s
therapy known as Cotadutide seems to be effective in
glycemic control and weight loss. The impact of GLP-1
drugs varies depending on the pharmacokinetic profile
[6]. Lorenz M et al. 2013 showed that short-acting GLP-1
receptor agonists (lixisenatide) at a dose of 20 pg daily
lowers postprandial hyperglycemia excursions in individ-
uals with type 2 diabetes mellitus, probably caused by the
continuous slowing of stomach emptying [7]. In the same
way, ] van Can et al. 2014 investigated the effects of long-
acting GLP-1 receptor agonists (liraglutide) on gastric
emptying and the result indicated that liraglutide at 3 mg
significantly delays the gastric emptying [8]. In addition,
Daniel R et al. reported in 2020 that lixisenatide reduced
the gastric emptying rate more than liraglutide [9].

Based on the above-mentioned data, GLP-1 recep-
tor agonists are useful in treating individuals with type
2 diabetes and obesity by controlling hyperglycemia and
delaying stomach emptying. They also help people lose
weight by reducing the appetite and increasing energy
expenditure by optimizing metabolic reactions such as
amino acid catabolism, and fatty acid oxidation [10].

Many studies have investigated the effect of Cotadu-
tide (GLP-1 receptor agonist) on type 2 diabetes mellitus.
In this study, we aim to summarize, review, and analyze
those studies to understand the safety and efficacy pro-
files of this new medication in controlling type 2 diabetes
mellitus and its effect on weight reduction.

Methods

Study design and registration

This meta-analysis was conducted following the Pre-
ferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) guideline and Cochrane Hand-
book of Systematic Reviews of Intervention [11, 12]. The
study protocol was registered on PROSPERO (CRD:
CRD42021257670).

Literature search

PubMed, Cochrane Central Register of Controlled Trials
(CENTRAL), Scopus, and Web of Science were searched
for articles conducted from 1 January 1979 to 1 June 2021
without any other restrictions. We used Mesh database
to generate the search strategy used. The search strategy
is formed of a combination of the following keywords
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and their relative words (Cotadutide) AND (Diabetes)
AND (body weight). The detailed search strategy can be
found in supplementary file 1.

Eligibility criteria and studies selection

The inclusion criteria included Randomized Controlled
Trials (RCT) evaluating the efficacy and safety of the drug
Cotadutide on men or women aged 18 to 65 years with
controlled type 2 diabetes and a BMI between 22 kg/m?
and 40 kg/m?% Only English studies were included which
provide full text online accessible to us. No restrictions
regarding the date of publication. Protocols published in
clinicaltrials.gov were included if they contain results and
sufficient information to assess their quality.

We excluded studies with insufficient data for extrac-
tion. Reviews, book chapters, thesis, editorial, letters,
conference papers, and non-English studies. Animal or
In vitro studies, cohort, case—control, non-clinical stud-
ies, literature reviews, and meta-analysis were excluded.

Two independent authors screened the articles
retrieved from the four electronic databases by title,
abstract, and full text on an excel sheet for eligibility.
Another independent author resolved any disagreements
between the other two authors.

Quality assessment

Cochrane risk-of-bias tool for randomized trials (RoB
2) was applied to assess the quality of the selected RCTs
[13]. The Rob2 tool consists of six domains: randomiza-
tion process, deviations from the intended interventions,
missing outcome data, measurement of the outcome,
selection of the reported result, and other biases. The
evaluators’ responses were categorized as yes, probably
yes, probably no, no, and no information. Following that,
all disputes were discussed and resolved.

Data extraction and study outcomes

Two independent auhrors extracted data in a pre-defined
excel sheet. The excel sheet items were categorized as a
summary of the included trials’ key features, charac-
teristics of the participants, and Cotadutide safety and
efficacy outcomes. Any disagreements were solved by a
discussion between the reviewers.

Outcome definition

Treatment efficacy was assessed by frequency of
positive Anti-drug antibodies to Cotadutide, Percent
Change from Baseline in Body Weight, Change from
Baseline in Glycated Hemoglobin (HbA, ), Mean Per-
centage Change from Baseline in Glucose Area Under
the Plasma Concentration Curve (AUC [0-4 h]) as
Measured by (MMTT). The safety outcomes included
Treatment-Emergent  Adverse Events (TEAEs),
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and Treatment-Emergent Serious Adverse Events
(TESAEs).

Data synthesis and assessment of heterogeneity

We performed all statistical analyses using Revman
software Version 5.4.1. The present meta-analysis esti-
mated the pooled risk ratio (RR) for dichotomous data,
mean difference (MD) for continuous data with 95%
confidence intervals (CI). The significance point was
set at p-value less than 0.05.

We assessed the heterogeneity using the I-square
and p-value. The analysis was considered heterogene-
ous if it had a p-value less than 0.05 or an I-square less
than 50%. A random-effect model was applied if het-
erogeneity was detected and a leave one out test was
performed to determine which study was causing the
heterogeneity [14].
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Results

Data collection and study selection

Our search retrieved 655 records from PubMed, Scopus,
Web of Science, and Cochrane library. There were 75
duplicates. After title and abstract screening, we elimi-
nated 557 records. Afterward, we screened 31 studies
for eligibility, 22 studies were excluded. Eleven studies
were protocols without results, six were without full texts
available, and five were meeting abstracts. Finally, nine
records were included in our study: four published clini-
cal trials and five registered protocols from Clinicaltrials.
gov, and only eight studies were included in the meta-
analysis (Fig. 1).

The total sample size for this meta-analysis was 1259
participants (259 persons received a placebo, 890 partici-
pants received Cotadutide and 110 participants received
other interventions). There were no concomitant treat-
ment modalities except in two studies. In NCT03235050,
participants in all study groups received metformin tab-
lets and a separate group was treated with liraglutide
to compare it with Cotadutide and placebo. Moreover,

Records identified through
database searching
(n=663)
c Pubmed: 228
] .
= Scopus: 345
S WOS: 26
= Cochrane: 64
3
=
v
. Records after duplicates removed
(n=75)
(Y
£
c
2 v Records excluded after
g title and abstract
Records screened R screening
(n = 588) (n = 557)
—
—
A 4
Full-text articles assessed Full-text articles excluded,
2 for eligibility (n=22)
3 (n=31) 11 protocols without
2 results
w
6 no full texts
Y 5 meeting abstract
) Studies included in
qualitative synthesis
(n=9)
-
(7} A 4
3
= Studies included in
= quantitative synthesis
(meta-analysis)
(n=8)
Fig. 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
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during the treatment period of the study NCT03444584,
participants were on metformin and dapagliflozin as well.
Table 1 elucidates the full summary of the included stud-
ies. The baseline characteristics of the participants are
illustrated in Table 2.

Quality assessment results

The risk of bias summary is illustrated in Figs. 2 and 3.
Regarding the Randomization process bias, all the stud-
ies were of low risk in terms of the randomization pro-
cess except for NCT03550378, which was judged as some
concerns because there was inadequate information
about the allocation concealment, randomization, and
baseline balance.

Regarding the intended interventions bias, most
of the included trials had a low risk of bias in terms of
deviations from the intended interventions except for
NCT03645421 and NCT03745937, which were judged
as some concerns. This is because there was no informa-
tion about the statistical analysis used to estimate the
effect of assignments in both of them despite blinding the
personnel.

Regarding the missing outcome data bias, most of the
included trials had a low risk of bias in terms of the miss-
ing outcome data due to applying the intention to treat
analysis. We judged NCT03645421 and P.D. Ambery
et al. as high risk of bias because the authors applied as-
treated analysis [15].

Regarding the measurement outcome bias, we judged
the risk of bias in the measurement of the outcome as
low risk of bias in most of the studies due to blinding of
all outcome assessors and using appropriate methods in
measuring the outcomes. We judged NCT03645421 and
NCT03550378 as some concerns due to the lack of infor-
mation about blinding the outcome assessor.

For the selection of the reported results bias, the risk
of bias due to the selection of the reported results ranged
between low and some concerns. We judged all the reg-
istered protocols as some concerns because there is
no published data yet to compare it with the protocols.
The published studies [6, 15—17] were of low risk as all
outcomes mentioned in the results were present in the
protocols.

For other sourced of bias, we judged almost all the
studies as high risk in terms of other potential sources
of bias as most of them are registered protocols with-
out any published papers yet. Parker et al. [17] stated
the lack of statistical power to draw inferences between
cohorts and the absence of validated questionnaires as
a limitation in their study and so we judged it as having
a high risk of bias. Accordingly, Ambery et al. [6] had a
relatively small population size which we considered as
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high-risk potential. Only [15, 16] showed no other poten-
tial sources of bias.

Efficacy endpoints

Percentage decrease in body weight

The pooled effect estimates of five studies favored
Cotadutide 300 mcg over placebo (MD=3.31, 95% CI
[2.76, 3.38], p>0.00001). Pooled data were homogenous
under a fixed effect model (p=0.80, 2=0%); Fig. 4.

Decrease in glycated hemoglobin (HbA1c)

The pooled effect estimate of five studies showed
that Cotadutide is significantly better than placebo
(MD=0.68, 95% CI [0.58, 0.79], p>0.00001). Pooled data
were homogenous under a fixed effect model (p=0.05,
1>=55%); Fig. 5.

Percentage decrease in glucose area under the plasma
concentration curve (AUC [0-4 h])

The pooled effect estimates of six studies favored
Cotadutide 300 mcg over placebo (MD=30.15, 95% CI
[23.18, 37.12], p >0.00001). Pooled data were heterogene-
ous (p=0.0002, I2=77%) under a random effect model
and the heterogeneity was best resolved by leaving out
NCT03596177 (p=0.08, I*=48%); Fig. 6.

Decrease from baseline in fasting plasma glucose over time
(mg/dl)

The pooled effect estimate of four studies favored
Cotadutide over the placebo (MD=31.31, 95% CI
[22.59, 40.04], p>0.00001). Pooled data were heteroge-
neous (p=0.03, I2=63%) under a random effect model
and the heterogeneity was best resolved by leaving out
NCT03645421 (p <0.17, I*=40%); Fig. 7.

Anti-drug antibodies (ADA)

Nahra et al. [16] reported a statistically significant
increase in the number of participants with ADA in
the Cotadutide group over the placebo (155 out of 256
in the Cotadutide group and three out of 256 in the
placebo group); NCT03444584, NCT03550378, and
NCT03596177 reported non-significant results on the
number of participants having ADA. NCT03444584
reported 2 out of 24 and 1 out of 24 in the Cotadu-
tide group and the placebo group, respectively. In
NCT03550378, two out of 21 participants in the Cotadu-
tide group had ADA in comparison to the 20 persons
on placebo in which none of them developed ADA. In
NCTO03596177, three out of 14 and zero out of seven par-
ticipants experienced ADA in the Cotadutide group and
the placebo group, respectively.
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Intention-to-
treat Unigue ID Study ID Ce Outcome Weight D1 D2 D3 D4 D5 Overall
P. Ambery (2018) study 1 MEDI0382 placebo effectiveness 1 . . . . . . . Low risk
P. D. Ambery (2018) study 2 MEDI0382 placebo effectiveness 1 . . . . . . ! Some concerns
Nahra R. 2021 study 3 MEDI0382 placebo effectiveness 1 . . . . . . . High risk
NCT03745937 study 4 MEDI0382 placebo effectiveness 1 . ! . ‘ ! @
NCT03645421 study 5 MEDI0382 placebo effectiveness 1 . ! . ! ! . D1 Randomisation process
NCT03596177 study 6 MEDI0382 placebo effectiveness 1 . . . . ! @ D2 Deviations from the intended interventions
NCT03444584 study 7 MEDI0382 placebo effectiveness 1 . . . . ! @ D3 Missing outcome data
Parker (2020) study 8 MEDI0382 placebo effectiveness 1 6006606606 . D4 Measurement of the outcome
NCT03550378 study 9 MEDI0382 placebo effectiveness 1 ' @ @ ¢+ ¢ @ DS Selection of the reported result
Fig. 2 Risk of bias graph for randomized controlled trials using Excel tool to implement Rob2
As percentage (intention-to-treat)
Overall Bias ]
Selection of the reported result
Measurement of the outcome
Mising outcome data [ ]
Deviations from intended interventions
Randomization process
0 10 20 30 40 50 60 70 80 90 100
Low risk Some concerns M High risk
Fig. 3 Risk of bias summary for randomized controlled trials using Excel tool to implement Rob2
Cotadutide Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Nahra 2021 433 38 25 0.7 379 112 423% 3.63(2.79,4.47) -
NCT03550378 369 1.91 19 021 1.91 20 20.8% 3.48(2.28,4.68) —
NCT03596177 3.98 1.67 14 14 1.7 7 127% 2.58(1.04,4.12) =———
NCT03645421 3.34 239 15 0.82 241 16 10.5% 2.52[0.83,4.21] —_—
Parker 2020 (cohort 1) 341 251 26 0.08 251 13 10.7% 3.33[1.66, 5.00] =
Parker 2020 (cohort 2) 29 6.62 20 -04 155 6 3.0% 3.30(0.14, 6.46)
Total (95% Cl) 350 174 100.0% 3.31[2.76, 3.85) £ 3
Heterogeneity: Chi? = 2.34, df = 5 (P = 0.80); I = 0% ; 2 S 2 i
Test for overall effect: Z = 11.84 (P < 0.00001) Placebo Cotadutide
Fig. 4 Percentage decrease in body weight plot

Safety endpoints

Treatment-emergent adverse events (TEAEs)

The pooled effect estimate of six studies showed a
statistically significant increased risk of TEAEs in the
Cotadutide group compared to placebo (RR=1.40,
95% CI [1.15, 1.70], p=0.0007). Pooled data were
homogenous under a fixed-effect model (p=0.23,
I=26%); Fig. 8.

Treatment-emergent serious adverse events (TESAEs)

We didn’t do a meta-analysis for this outcome because
none of the participants suffered any TESAEs in three
out of six studies in both the Cotadutide and the pla-
cebo group. Only three studies reported some partici-
pants having TESAEs and they are relatively very low.
In terms of TESAEs, NCT03550378 reported two out
of 21 persons in the Cotadutide group and two out of 20



Ali et al. BMC Endocrine Disorders

(2022) 22:113

Page 13 of 16

Cotadutide Placebo Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Nahra 2021 1.09 085 256 0.18 0.82 112 30.5% 0.91[0.73, 1.09] -
NCT03550378 0.65 0.37 19 -0.01 0.37 20 19.2% 0.66[0.43, 0.89) —_—
NCT03645421 0.9 0.52 15 0.14 0.51 16 7.9% 0.76 [0.40, 1.12) W
P.Ambery 2018 (MAD portion) 06 0.25 11 0.1 0.34 11 16.6% 0.50(0.25, 0.75) _—
Parker 2020 (cohort 1) 0.67 0.38 26 0.07 038 13 16.2% 0.60(0.35, 0.85) —
Parker 2020 (cohort 2) 0.83 0.35 20 041 036 6 97% 0.42[0.09,0.75) —
Total (95% CI) 347 178 100.0% 0.68 [0.58, 0.79] @

ity Chi2 = = - .12 = 659 t U t $
Heterogeneity: Chi? = 11.02, df = 5 (P = 0.05); I* = 55% R 05 0 05 1

Test for overall effect: Z = 13.19 (P < 0.00001)

Fig.5 Decrease from baseline in Glycated Haemoglobin (HbA, ) plot

Placebo Cotadutide

Test for overall effect: Z = 3.38 (P = 0.0007)

Fig. 8 Treatment-Emergent Adverse Events (TEAEs) plot

Cotadutide Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
NCT03444584 223 13.23 24 013 1324 22 26.8% 22.17[14.51,29.83) -
NCTO03550378 26.706 17.05 18 -3.678 17.05 20 20.2% 30.38[19.53,41.24) -
NCT03596177 19.105 7.65 12 6.773 7.77 7 Not estimable
NCT03645421 37.86 13.31 15 -2.45 11.27 16 24.5% 40.31([31.60, 49.02) -
P.Ambery 2018 (MAD portion) 417 846 11 145 8.04 5 1.8% 27.20(-23.29, 77.69]
Parker 2020 (cohort 1) 2152 10.81 26 -632 1528 13 23.3% 27.84[18.55, 37.13) —
Parker 2020 (cohort 2) 34.24 75.86 20 -1.68 18.53 6 34% 35.92([-0.48,72.32)
Total (95% Cl) 114 82 100.0% 30.15[23.18, 37.12) &
Heterogeneity: Tau? = 31.90; Chi? = 9.71, df = 5 (P = 0.08); I = 48% + t y +
Test for overall effect: Z = 8.48 (P < 0.00001) =0 l;lzascebo UCotagftide %
Fig. 6 percentage decrease in glucose area under the plasma concentration curve (AUC [0-4 h]) plot

Cotadutide Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
NCT03550378 1955 3078 19 -06 3077 20 154% 2015[0.83, 39.47]
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Heterogeneity: Tau = 31.50; Chi*=5.01,df=3 (P=017); F= 40% 20 =5 5 By P
Test for overall effect: Z=7.04 (P < 0.00001) Placebo Cotadutide

Fig. 7 Change from Baseline in Fasting Plasma Glucose over Time (mg/dl) plot
Cotadutide Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
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NCT03550378 20 21 13 20 226% 1.47 [1.05, 2.05) .
NCT03596177 17 18 5 7 122% 1.32(0.82, 2.14] —
P.Ambery 2018 (MAD portion) 10 11 14 19 17.4% 1.23[0.89, 1.71) ™
P.D.Ambery 2018 5 6 2 12 23%  5.00(1.34,18.62] —
Parker 2020 (cohort 1) 22 26 6 13 13.6% 1.83[1.00, 3.37) |
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Total (95% CI) 127 101 100.0% 1.40 [1.15, 1.70] ‘
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in the placebo group. On the other hand, NCT03596177
reported two persons out of 18 and zero out of seven in
the Cotadutide group and the placebo group, respec-
tively. In the MAD portion of the study by P. Ambery
et al., they reported one out of seven participants having
TESAEs in the Cotadutide 200 mcg group and none out
of 19 participants in the placebo group [6].

Discussion

This meta-analysis on 1258 participants with type 2 dia-
betes revealed that efficacy outcomes, including body
weight, fasting blood glucose, HbA,., and AUC [0-4 h],
were significantly better in people receiving Cotadutide
treatment than placebo. The number of participants with
positive ADA to Cotadutide was high but without a sig-
nificant difference compared to placebo. Furthermore, no
significant difference was observed between the Cotadu-
tide group and placebo in TESAEs. Hence, Cotadutide is
safe and effective as a hypoglycemic drug in people with
controlled type 2 diabetes.

In ten years, more than half of individuals with type 2
diabetes mellitus switch from oral monotherapy (usu-
ally Metformin) to insulin therapy to control their blood
glucose levels [18]. Multiple combination therapies are
routinely used before insulin is initiated. Insulin use
causes weight gain, which can exceed 6 kg 20 in the first
year after starting insulin medication [19]. The overall
gain in weight can cause an increase in insulin resist-
ance which is associated with high blood pressure, dys-
lipidemia, and a high risk of cardiovascular mortalities
and morbidities such as non-fatal myocardial infarction
or stroke, both before and after diagnosis of diabetes [20,
21]. Pre-clinical findings further suggest that the balance
of activities at GLP-1 receptors and glucagon receptors
was appropriate for both weight reduction and glyce-
mic management [22]. These activities are supposed to
be balanced by stimulating insulin release mediated by
glucose, delayed gastric emptying, and enhanced oxida-
tion of fatty acids [23, 24]. GLP-1, including Cotadutide
(MEDIO0382) and glucagon receptor dual agonists, may
have central impacts on appetite as glucagon receptor
agonist has been found in animal and human studies to
increase energy expenditure [25].

Cotadutide (5-300 pg) corrected the glucose levels to
the normal range in phase one of the first human trial
which was conducted on healthy volunteers, with a phar-
macokinetic profile that included once-daily treatment
[6]. Similar to these previous findings [6, 15], in phase
2a, Cotadutide (100—300 pg) significantly lowered blood
glucose levels and body weight indices in overweight or
obese Japanese people with type 2 diabetes throughout
a 48-day treatment period compared to placebo. Parker
et al. found a substantial decline in glucose AUC (0-4 h)
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by —21.52% with up titrated Cotadutide (50-300 pg) in
comparison to+6.32% with placebo. Similarly, a decline
in body weight was reported by —3.41% versus —0.08%
for Cotadutide versus placebo, respectively [17]. Never-
theless, in different study [26], with a lower BMI (26.3—
28.8 kg/m2) than Parker et al. (31.5 kg/m2) [17], blood
glucose and weight reduction with Cotadutide 300 pg
remained significant compared to placebo at—37.86%
versus + 2.45% and — 3.34% versus — 0.82%, respectively.

Cotadutide therapy reduced body weight in a dose-
dependent approach, and the highest reductions
occurred at 300 pg. Moreover, Cotadutide improved
fasting plasma glucose, fructosamine, HbA,, percentage
of time in hyperglycemia, insulin secretion, and resist-
ance. After 6 weeks of Cotadutide medication, significant
decreases in HbA,_ were found, with efficacy remaining
constant [26].

Cotadutide has also been known to significantly reduce
hepatic glycogen and steatosis, as well as having a benefi-
cial effect on hepatic inflammation and fibrosis markers
[26, 27]. The decrease in hepatic glycogen contrasts with
what would be expected from a GLP-1 mono-agonist,
which would cause glycogen accumulation and exhibit
glucagon receptor interaction [28]. Furthermore, the
degree of liver fat loss with Cotadutide (39% reduction)
was comparable to that shown in a small study of women
three months following bariatric surgery (42% reduction)
[29]. This decrease in liver fat found with Cotadutide was
larger than would be expected from weight loss alone—
for example, in individuals with documented non-alco-
holic fatty liver disease, a 5% decrease in BMI results in a
25.5 percent relative decline in liver fat [30].

MEDIO0382 had a linear pharmacokinetic profile in the
first human study on healthy volunteers (phase 1), and
no participants tested positive for ADA [15]. In a previ-
ous study, participants were given Cotadutide for a year
and had a significant ADA incidence. Only 16% of par-
ticipants acquired ADAs over a titer of 80, at which point
the influence on pharmacokinetics was around two times
higher than the population average [16] (ClinicalTrials.
gov identifier NCT04019561).

In the Harmony Outcomes study, albiglutide out-
performed placebo in terms of serious adverse cardio-
vascular problems in people with type 2 diabetes and
cardiovascular morbidities with a hazard ratio of 0.78,
which implies that GLP-1 agonists can improve cardio-
vascular outcomes according to these data [31]. Due to
GLP-1 and glucagon receptor agonism on the heart and
vascular system, an increase in heart rate was expected.
The rise in heart rate by 6.8 beats per minute observed
with Cotadutide was not significantly greater than that
seen with the GLP-1 receptor agonist liraglutide which
increased by 6 to 9 beats from baseline. Furthermore,
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the drop in blood pressure was comparable to that seen
with GLP-1 receptor agonists [23, 32].

Cotadutide plasma concentrations increased in
agreement with the anticipated dose titration at all
dose levels, with no TEAEs linked to immunogenicity
observed [6]. In this study, Cotadutide had a higher rate
of gastrointestinal co-morbidities such as nausea and
vomiting compared to placebo. This outcome is also
seen with the GLP-1 receptor mono-agonists [33, 34].
In addition, Cotadutide’s safety profile was equivalent
to that of previous global trials [6, 15], with a greater
incidence of gastrointestinal adverse events.

To lower the gastrointestinal adverse events asso-
ciated with Cotadutide 300 pg, dose escalation was
required upon which a phase 2 study in obese type 2
diabetes participants reported that Cotadutide was
effective and well-tolerated with starting doses of 50 ug
for 7 days, then gradual dose escalation up to 300 pg
[17, 35]. Despite causing more gastrointestinal upset
than placebo, escalated dosages of Cotadutide of up to
300 ug which were given once daily were generally tol-
erated because the symptoms were mild or moderate in
severity [15].

This study comprehensively evaluated the efficacy and
safety of Cotadutide for people with type 2 diabetes. Nine
RCTs were included in the study, resulting in a valuable
evidence level. The included trials varied from low to
high quality. The majority of the identified heterogene-
ity was resolved. Our analysis also has certain limitations,
including the small sample size and the small number of
included studies. We faced some limitations in our study,
which include the following. Publication bias could not
be detected due to the small number of included stud-
ies. Exclusion of studies published in the non-English
language. The short follow-up period and lack of pla-
cebo were the major drawbacks of the study. Most of the
included studies were protocols with published results,
not articles. Cotadutide medication should also be evalu-
ated for its effects on stomach emptying, energy intake,
and energy expenditure in larger studies.

Conclusions

Over a short dosage period, Cotadutide provided con-
siderable metabolic benefits to overweight and obese
participants with type 2 diabetes. Cotadutide’s safety
and pharmacokinetics allow once-daily administration of
dosages less than 150 pg, which can be followed by dose
escalation. Cotadutide’s promising impacts on glycemic
control, body weight, and liver fat suggest that it might
be a helpful agent for type 2 diabetes individuals with
longer-term treatment.
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