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Glucagon-like peptide 1 receptor agonists (GLP-1 RAs) reduce elevated blood glucose

levels and induce weight loss. Multiple GLP-1 RAs and one combined GLP-1/glucose-
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11 May 2023. of Observational Studies in Epidemiology guidelines. Of the 740 records identified in
the search, five studies fulfilled the inclusion criteria. Comparators included liraglutide,
exenatide, dulaglutide and tirzepatide. In the identified studies, multiple dosing regi-
mens were utilised for semaglutide. Randomised trials support the superior efficacy of
semaglutide over other GLP-1 RAs with respect to weight loss in T2D, but tirzepatide is
more effective than semaglutide.

Introduction control in patients with T2D. However, these interven-

tions are usually unsuccessful in the long term.* It is
now appreciated that the frequent failure to achieve
sustained weight loss and the tendency to rebound
weight gain reflect potent social factors and physiological
counterregulatory mechanisms, supporting the rationale
for sustained pharmacological management.”® In rela-
tion to the latter, therapies based on the incretin hor-
mones glucagon-like peptidel (GLP-1), and more
recently glucose-dependent insulinotropic polypeptide
(GIP), have become available. The incretins are secreted
by enteroendocrine cells located in the intestinal
mucosa, primarily in response to ingested nutrients, and
Conlflict of interest: None. stimulate insulin secretion in a glucose-dependent

Type 2 diabetes (T2D) is a major cause of morbidity and
mortality worldwide. T2D is triggered by genetic and
environmental factors and is characterised by insulin
resistance, p—cell dysfunction and resultant overt hyper-
glycaemia.! Obesity, which affects the majority of indi-
viduals with T2D, usually underpins the development of
insulin resistance and is associated with poorer blood
glucose control and long-term clinical outcomes.*>
Dietary modification and exercise are the first-line
approaches for weight loss and improved blood glucose
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manner, which confers minimal risk of hypoglycaemia.”
GLP-1 receptor agonists (GLP-1 RAs), such as
semaglutide, are now used widely to reduce elevated
blood glucose levels in T2D. Contrary to several other ant-
ihyperglycaemic agents, including sulphonylureas and
insulin, which promote weight gain, the GLP-1 RAs lead
to significant weight loss.® The mechanisms by which
GLP-1 RAs induce weight loss are poorly defined but are
likely to include centrally mediated mechanisms with
reduced appetite and increased satiety.”'°

Several GLP-1 RAs are now available for the treat-
ment of T2D, with the majority administered by sub-
cutaneous injection. In addition, the combined GLP-1/
GIP agonist tirzepatide was recently approved by the
Food and Drug Administration. Accordingly, this sys-
tematic review was undertaken to evaluate the effects
of subcutaneous semaglutide compared with other
GLP-1 RAs on body weight in T2D, the associations
between weight loss and other markers of metabolic
health and adverse effects.

Methods

An agreed protocol was established that was prospectively
registered with PROSPERO (number CRD42022303859)
and followed PRISMA (Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses) 2020 and MOOSE
(Meta-Analysis of Observational Studies in Epidemiology)
reporting guidelines.'""!?

Search strategy and selection criteria

The population, intervention, comparator group and
outcome framework was used to formulate the research
question and inclusion criteria. The population included
individuals with a diagnosis of T2D. The intervention
was subcutaneous semaglutide. The comparator group
included individuals with T2D treated with non-
semaglutide GLP-1 RAs or the dual GLP-1/GIP RA
tirzepatide. The primary outcome of interest was weight
loss. Secondary outcomes were measures of metabolic
health, including body mass index (BMI), waist circum-
ference, systolic blood pressure (BP), glycated
haemoglobin (HbA,.) and fasting plasma glucose (FPG).
Only studies that reported extractable data regarding
these outcomes in patients prescribed semaglutide or a
comparator GLP-1 RA were included, and those not
reporting primary research data were excluded. Edito-
rials, perspectives, letters and conference abstracts were
also excluded. PubMed (incorporating MEDLINE) and
Embase were searched from database inception on 15
January 2022. Searches were not limited by language;
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no publication restrictions were implemented. The sea-
rch methodology is reported in Appendices 1 and 2.

Data extraction and analysis

Two reviewers (BN and TM) independently screened
titles and abstracts, reviewed full texts and extracted
data using a standardised form. Screening of titles and
abstracts was performed through a web application
(Rayyan, Qatar Computing Research Institute, Ar-
Rayyan, Qatar)."’ In the case of an inability to reach
consensus, a third reviewer (BS) acted as an arbiter.
Extracted data included study design and setting, pop-
ulation characteristics, intervention characteristics,
comparator characteristics, quantitative outcomes,
methodological quality information and other infor-
mation relevant to the review questions. Data relevant
to study outcomes were summarised to determine
effect sizes across the included studies. Methodological
quality was independently assessed by two reviewers
using the Cochrane Collaboration’s Tool.!* No statisti-
cal tests or software were used in the analyses. Unless
otherwise stated, the central tendency of results is
reported as mean values.

Ethics/data

Ethical approval was not required or sourced for the
conduct of this systematic review. The current article is
based on previously conducted studies and does not con-
tain any new studies with human participants or animals
performed by any of the authors.

Results

Our search identified a total of 740 records (407 unique
reports), from which 62 tfull-text articles were retrieved.
Five studies were included in the systematic review
(Fig. 1). During the search process, five full texts could
not be obtained. Characteristics of the included studies
are shown in Table 1. The oldest study was published in
2016 and the most recent in 2021. All included publica-
tions were randomised controlled trials and were multi-
site, international collaborations. Outcomes of included
studies are detailed in Tables 2-5.

There was significant heterogeneity with respect to
doses, concurrent medications and duration of interven-
tion. Within the five studies, there were 11 semaglutide
groups (with seven ditferent dosing regimens). In all
cases, semaglutide was administered by once-weekly
subcutaneous injection, with the most commonly used
dose of 1.0 mg being used in three studies'>™'® and the

lowest being 0.1 mg.'"” Metformin was used
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Records identified from databases
(n=740):
PubMed (incorporating
MEDLINE) (n = 440)
Embase (n = 300)

!

Records screened

(n = 407)

Reports sought for retrieval

(n=62)

Reports assessed for eligibility
(n=41)

Studies included in review

Semaglutide versus other GLP-1 RA for weight

Records removed before screening:
Duplicate records removed
(n=333)

Records excluded
(n = 345)

Full text unavailable (n = 5)
Invalid publication medium
(abstract, poster) (n = 16)

Reports excluded: 36
Wrong comparator (n = 21)
Wrong study type (n=11)
Wrong drug formulation (n= 1)
Unable to extract data of interest
m=3)

(n=5)
Figure 1 Study selection.
Table 1 Study characteristics
First author Year Design Country Total cohort size Men/women (%) Duration of intervention Comparator ~ Risk of bias
Ahmann'® 2018 RCT International 813 55.3/44.7 56 weeks Exenatide Low
Capehorn'® 2020 RCT International 577 56.7/43.3 30 weeks Liraglutide Low
Frias'’ 2021 RCT International 1879 47/53 40 weeks Tirzepatide Low
Nauck'? 2016 RCT International 415 65/35 12 weeks Liraglutide Low
Pratley'® 2018 RCT International 1201 55/45 40 weeks Dulaglutide Low

RCT, randomized controlled trial.

concurrently with semaglutide in all groups, whereas
sodium-glucose cotransporter 2 (SGLT2) inhibitors were
used concurrently with semaglutide in one group. There
was no concurrent insulin use in any of the semaglutide
groups. There were two ‘fast—escalation’ groups in
which dose escalation was more rapid than the standard
protocol.'?

Internal Medicine Journal 53 (2023) 1311-1320

There were nine comparator groups across the five
studies: two groups received dulaglutide (0.75 mg and
1.5 mg subcutaneous once weekly),'®> one group
received long-acting exenatide (2.0 mg subcutaneous
once weekly),'” three groups received liraglutide (two
using 1.2 mg once daily and the third using 1.8 mg once
daily)*®!'? and three received tirzepatide (5 mg, 10 mg
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and 15 mg subcutaneous once weekly).'” Metformin
was used concurrently with a comparator in all nine
groups, SGLT2 inhibitors were used concurrently in one
group'® and one group reported 0.2% of participants
received concurrent insulin.'®

Meta-analysis was precluded because of heterogeneity
in reported data across the included studies. There was a
low risk of bias for the included studies (Table 1).

Weight loss

All participants had a baseline body weight > 84
kg. Participants prescribed semaglutide had a minimum
baseline body weight of 84.5 kg'? and a maximum of 96.6
kg.'® The minimum baseline mean body weight in partici-
pants prescribed a comparator was 87.2 kg'? and the maxi-
mum was 97.2 kg.'® The maximum mean group difference
between preintervention and postintervention mean body
weights described in a single group was a 12.4-kg reduction
over 40 weeks in the 15-mg tirzepatide group (93.8-81.4
kg)."” This group also had the greatest weight loss when
evaluated as a percentage of the preintervention weight
(reduction in weight of 13.2% from preintervention
baseline).

The maximum weight ditference achieved in a
semaglutide cohort was 6.5 kg (6.8% of preintervention
weight, 95.5-89 kg) with 40 weeks in the 1.0-mg once-
weekly group.'® The least difference between the pre
and post semaglutide intervention mean group was 0.8
kg (0.9% of preintervention weight, 89.5-88.7) with
12 weeks of 0.1-mg semaglutide once weekly."’

The minimum difference between preintervention and
postintervention mean weights in a comparator was 0.9
kg (0.94% of preintervention weight, 95.4-94.5) with
56 weeks of 2-mg once-weekly exenatide.'’

In direct comparisons, 1.0-mg semaglutide resulted in
significantly greater weight loss than 2.0-mg exenatide
(—3.78 kg [95% confidence interval (CI), —4.58 to —2.98],
P <0.0001),"” 1.2-mg liraglutide (—3.83 kg [95% C]J,
—4.57 to —3.09], P <0.0001)'® and 1.5-mg dulaglutide
(—3.55 kg [95% CI, —4.32 to —2.78], P < 0.0001). Con-
versely, all doses of tirzepatide were associated with
greater reductions in weight than 1.0-mg semaglutide (5
mg: —1.9 kg [95% CI: —2.8 to —1.0], P < 0.001), (10 mg:
—3.6 kg [95% CI, —4.5 to —2.7], P < 0.001) and (15 mg:
—5.5Kkg [95% CI, —6.4 to —4.6], P < 0.001)."7

Body mass index

In patients receiving semaglutide, the greatest difference
between mean preintervention and postintervention
BMI was 2.3 kg/m? (from a baseline BMI of 33.6 kg/m?)
with 0.1 mg over 40 weeks.'® The least difference in a
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semaglutide group was a 1.6-kg/m? reduction, from
33.7 kg/m?, with 40 weeks of 0.5 mg.'® The greatest dif-
ference in a comparator GLP-1 RA was a reduction of
4.8 kg/m? (from a baseline BMI of 34.5-29.7 kg/m?) in a
cohort prescribed 15 mg of subcutaneous tirzepatide
over 40 weeks.'”

When direct comparisons were undertaken, 1.0 mg of
semaglutide resulted in a greater reduction in BMI than
1.5 mg of dulaglutide (—1.25 [95% CI, —1.52 to —0.98],
P <0.0001),"® 1.2 mg of liraglutide (—1.35 [95% CI, —
1.61 to —1.09], P <0.0001)'® and exenatide (—1.36
[95% CI, -1.64 to —1.07], P < 0.0001)."?

Waist circumference

In patients receiving semaglutide, the greatest difference
in preintervention and postintervention mean waist cir-
cumference was —5.3 cm (109-103.7 cm) with 1.0 mg
over 40 weeks.!” The least difference in a semaglutide
group was —4.3 cm (11-106.7 cm) with 0.5 mg over
40 weeks.'®  The greatest difference  between
preintervention and postintervention mean waist cir-
cumference for comparators was —10.75 cm (110.55-
99.8 cm) with 40 weeks of 10-mg tirzepatide.'”

In direct comparisons, semaglutide 1.0 mg resulted in
a greater reduction in mean waist circumference than
2.0-mg exenatide (—2.76 [95% CI, -3.63 to —1.89], P
<0.0001),"” 1.2-mg liraglutide (—2.73 [95% CI, —3.62 to
—1.84], P <0.0001)'® and 1.5-mg dulaglutide (—2.27
[95% CI, -3.21 to —1.33], P < 0.0001)."®

Systolic BP

There was variable reporting of systolic BP. The timing of
BP recordings (both time of day and preprandial vs post-
prandial) was not detailed and therefore likely heteroge-
neous across studies. Only four groups, from three
studies, reported both preintervention and post-
intervention systolic BP.'®™'® The greatest difference in
mean systolic BP among the semaglutide groups was
—4.9mm Hg (133-128.1 mm Hg) with 0.1 mg over
40 weeks.'® Of the comparator groups, the greatest dif-
ference among these was a reduction of —6.5 mm Hg
(130.45-123.95 mm Hg) with 40 weeks of 15-mg
tirzepatide.'”

In direct comparisons, 1.0-mg semaglutide resulted in a
greater reduction in systolic BP than 2.0-mg exenatide
(—2.37 [95% CI, -4.29 to —0.45], P=0.0158) but
was not superior to 1.5-mg dulaglutide (—2.02 [95% CI, —
4.14 to 0.09], P=0.0607)."® No doses of semaglutide
were superior to 1.2— or 1.8-mg liraglutide'®'? for systolic
BP reduction.
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Fasting glucose

The greatest change between preintervention and post-
intervention FPG for semaglutide was a reduction of
2.8 mmol/L with 40 weeks of 0.1 mg subcutaneous once
weekly.'® For comparators, the greatest reduction was
3.5 mmol/L with 40 weeks of tirzepatide, 10 mg subcu-
taneous once weekly.'”

In direct comparisons, 1.0-mg semaglutide demonstrates
greater reductions in FPG than 1.2-mg daily subcutaneous
liraglutide (—1.24 mmol/L [95% CI, —1.54 to —0.93], P
<0.0001)"® and 1.5-mg dulaglutide (—0.58 mmol/L [95%
Cl, -0.91 to —0.26], P = 0.0005).'® Tirzepatide, however,
at doses of 5, 10 and 15 mg appeared superior in FPG
reduction than 1.0-mg semaglutide; no P values were
reported.'”

Glycated haemoglobin

The greatest difference between preintervention and
postintervention mean HbA,. for semaglutide was with
40 weeks of 1.0 mg subcutaneous once weekly (8.25—
6.42, a difference of 1.83).'” The least observed differ-
ence was 0.6 (8.2-7.6), seen with 12 weeks of 0.1-mg
semaglutide. In comparator groups, the largest difference
in HbA,. was 2.44 (8.26-5.82) with 40 weeks of 15-mg
tirzepatide'” and the smallest change was 0.9, seen with
56 weeks of 2.0-mg exenatide once weekly (8.3-7.4).
Direct comparisons indicate that semaglutide 1.0 mg
was associated with greater reductions in HbA,;. when
compared with exenatide 2.0 mg (—0.62 [95% CI, —0.80
to —0.44], P < 0.0001),"’ liraglutide 1.2 mg (0.69 [95%
Cl, 0.82-0.56], P <0.0001)'® and 1.5-mg dulaglutide
(—0.41 [95% CI, -0.57 to —0.25], P < 0.0001).'® How-
ever, semaglutide was inferior to tirzepatide across all
doses (—0.15 [95% CI, —0.28 to —0.03], P = 0.02) with
tirzepatide 5 mg (—0.39 [95% CI, —0.51 to —0.26], P
< 0.001) with tirzepatide 10 mg and (—0.45 [95% CI,
—0.57 t0—0.32], P < 0.001) with tirzepatide 15 mg."”

Safety/adverse events

Adverse effects of semaglutide and comparators that
may contribute to weight loss are detailed in Tables 4
and 5. The method of evaluation of adverse side effects
was not routinely reported, but assessment methodolo-
gies disclosed include the Diabetes Treatment Satisfaction
Questionnaire status and 36-item Short-Form Health
Survey-V2 scores.'>'®'® Gastrointestinal (GI) symptoms
were assessed using self-reported measures. The lowest
reported incidence of participants experiencing one or
more adverse event was with semaglutide (64.2% in the

1.0-mg subcutaneous once-weekly group),'” whereas

Internal Medicine Journal 53 (2023) 1311-1320
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the highest was 93.6% in participants prescribed 1.6 mg
of semaglutide using a fast escalation protocol.'” Nausea
was the most commonly reported adverse effect, with
rates ranging from 8.5% in the 0.1-mg subcutaneous
once-weekly group'’ to 59.5% in the 0.8-mg subcuta-
neous once-weekly group.'® Adverse events attributable
to semaglutide were severe enough to cause discontinu-
ation in several groups; interestingly, the highest and
lowest reported discontinuation rates occurred in two
groups prescribed the same dose of semaglutide. The
highest reported discontinuation rate was 4.1% in the
1.0-mg group'’” and the lowest was 1.4% in another
1.0-mg group.'® The comparators generally demon-
strated fewer adverse events than semaglutide, with the
lowest reported incidence of participants experiencing
one or more adverse event with 1.2-mg subcutaneous
liraglutide once daily (55.6%)'? and the highest was
76.3% in the 2.0-mg once-weekly exenatide group.'” It
is not explicitly stated in any included studies whether
participants were encouraged to stay in the study or con-
tinue the medication if symptoms were tolerable. The
association between weight loss and GI adverse effects
was not evaluated.

Discussion

The outcome of this review suggests that the GLP-1 RA
agent, dose and participants’ baseline characteristics are
all relevant to the effects of GLP-1 RAs on body weight.
Semaglutide has been compared in randomised clinical
trials with several alternative GLP-1 RAs, including
liraglutide, exenatide, dulaglutide and, most recently, the
dual GLP-1/GIP RA tirzepatide. The findings establish that
semaglutide results in weight loss in patients with T2D of
approximately 1-2% every 10 weeks and is generally
greater than other GLP-1 RAs except for tirzepatide.
Weight loss is generally more significant with higher
doses of semaglutide (1.0 mg subcutaneous is seemingly
the most effective regimen, with no significant increases
in observed adverse effects). Weight loss facilitated by
semaglutide is also, generally, associated with positive
changes in markers of metabolic health and we found
evidence that semaglutide has superior effects on
glycaemic control, central adiposity/waist circumference
and BP when compared with other GLP-1 RAs. It is note-
worthy that the improvements seen in systolic BP, HbA .
and FPG with semaglutide were similar to those expected
with equivalent degrees of nonpharmacotherapy-assisted
weight loss.>?' Conversely, improvements in these
markers with tirzepatide exceeded those that would be
anticipated from weight loss alone.

It is important to appreciate that tirzepatide, unlike the
other GLP-1 RAs, is also a GIP analogue. This may
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potentially account for the superior efficacy of tirzepatide
observed in relation to weight loss and markers of meta-
bolic health.??

GI symptoms such as nausea, vomiting and bowel
habit changes are not uncommon with GLP-1 RA use
and could feasibly contribute to reduced oral intake.
Therefore, a key issue is whether improvements in
weight and other metabolic health markers are associ-
ated with GI adverse effects. All of the studies suffer
from the limitation that GI adverse effects were evalu-
ated by self-report, which is unreliable and may be
influenced by precebo and nocebo effects and participant
interpretation of terminology.?* This limitation could be
averted by the use of validated questionnaires; these are
used widely in clinical trials relating to functional GI dis-
orders but are nonetheless still prone to recall bias. This,
in combination with blinded studies, would vastly
improve our understanding of these drugs and how they
work. No statistical analysis of adverse etfects was per-
formed in the included studies, but previous (retrospec-
tive, post hoc) mediation analyses of the direct and
indirect effects of semaglutide have suggested that only a
very small proportion of weight loss was attributable to
nausea and vomiting (0.05-0.5 kg).?**> Moreover, nau-
sea and vomiting generally diminish with sustained use
of GLP-1 RAs, so they do not appear to adequately
explain the sustained weight loss. Rather, it seems likely
that weight loss occurs through central effects on appe-
tite and satiety that are not adverse effect driven. There
is also evidence — contrary to previous supposition — that
long-acting GLP-1 RAs maintain some effect to slow gas-
tric emptying with sustained use, albeit less than for
short-acting GLP-1 RAs.® However, slowing of emptying
and associated changes in intragastric meal distribution
are unlikely to be a major driver of weight loss.?®

This study has several limitations. First, because there
is substantial heterogeneity in dosing for individual GLP-
1 RAs, this review, which included only five studies, does
not provide a definitive answer to the relative benefits of
semaglutide over other agents in the class. The heteroge-
neity of the data also precluded a meta-analysis. This
review methodology was chosen to minimise the risk of
selection bias by considering only direct evidence rele-
vant to the clinical question and so precluded a network
meta-analysis; however, our results are in keeping with a
prior network meta-analysis on the topic, but with an
updated synthesis of the new publications, analysis of a
wider dose range and the inclusion of a tirzepatide com-
parator.”” Weight loss (and HbA . reduction) tends to be
more rapid initially and then plateau, and long-term
studies are required to determine the durability of the
weight loss. Because of this, the results of the shorter
interventions cannot be extrapolated (i.e. the weight loss
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from a 12-week intervention cannot simply be multiplied
to determine weight loss over 52 weeks). The original
search terms did not include the code names for
semaglutide (‘NN-9535° OR ‘NN9535° OR ‘NNC
0113-0217" OR ‘NNC-0113-0217’). A post hoc grey litera-
ture search for these terms did not result in any new
inclusions. It is also unclear whether the GLP-1 RA was
provided in conjunction with a complementary exercise
and diet programme, so the nonpharmacological contri-
bution to the outcomes remains uncertain, which may
be abrogated in future research that utilises a factorial
design study. The studies that reported BP did not state
whether measurements were made under fasting or
postprandial conditions, which is relevant because of the
well-documented phenomenon of postprandial hypoten-
sion, to which people with T2D are prone, particularly
when complicated by autonomic dysfunction.*® Presum-
ably, the methodology was consistent within studies, but
variations in methodology between studies potentially
diminishes the reliability of interstudy comparisons.
Finally, exenatide has been included in this review as an
alternative GLP-1 RA to semaglutide; however, both the
short-acting (twice—daily administration) and long-acting
(once-weekly administration) forms have been discon-
tinued and are no longer available on the Australian
pharmaceutical benefits scheme.

The most commonly identified methodological issue
was the use of open-label interventions, such that both
the patients and personnel assessing the outcomes were
often aware of the intervention they received. This was
largely necessitated by different devices and dosage regi-
mens for different groups, which would make a blinded
design very difficult to achieve. This is a major methodo-
logical problem; however, as weight is an objective
assessment, it does help to reduce bias. Further, more
complex drug administration devices may have affected
or contributed to lower group performance; however,
this is at least emblematic and reflects a real-life setting.
Nevertheless, the persistent attendant doubts around
adverse events contributing to weight loss necessitate the
need for independent investigator-led randomised,
blinded controlled trials with rigorous, systematised
preplanned adverse event data collection.

Despite all of the included studies, including multiple
centres and countries, the majority of participants
(between 75.7%° and 92.2%'®) were of White race.
Although it is unlikely that the benefits of semaglutide
would be negated based on the ethnicity of the patient,
it is certainly plausible that GLP-1 RAs may be more or
less etfective depending on ethnicity, as has been docu-
mented for ACE inhibitors in Black populations.?® A
thorough examination of GLP-1 RAs in a broad range of
ethnicities is therefore imperative, particularly in light of
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how the pathogenesis of T2D may ditfer in different eth-
nic groups.>°

This review only addressed the effects of subcutaneous
semaglutide on individuals with T2D. Semaglutide is, how-
ever, available in some countries as an oral formulation.
Oral semaglutide, given once a day, can similarly facilitate
weight loss and improve glycaemic control, possibly more
effectively than either subcutaneous dulaglutide or
liraglutide.>'** Oral semaglutide is available in 3—, 7— and
14-mg formulations with greater efficacy observed in
higher-dose regimens, suggesting that the effect of
semaglutide relates to serum levels rather than the route of
administration.>'*?

Subcutaneous semaglutide is approved at doses up to
1.0 mg weekly for T2D; however, the doses used to
achieve weight loss in nondiabetic obese cohorts are sub-
stantially higher (0.4 mg/d>> or 2.4 mg/wk).
Semaglutide has recently been approved at a higher dose
(2 mg) for patients with T2D, and at an even higher dose
(2.4 mg) for the management of obesity (with or with-
out T2D). Furthermore, dulaglutide is also now available
at 3-mg and 4.5-mg doses (with greater weight loss than
1.5 mg), but these higher doses have not been compared
with semaglutide or other GLP-1 RAs. It is noteworthy
that tirzepatide (5-10 mg/wk) has recently demonstrated
impressive weight loss in such populations.’> Another
limitation is the inclusion of early trials such as that by
Nauck et al.'® which was designed as a dose-ranging trial
with small numbers per group and used very low doses
of semaglutide that have not been approved for clinical
use and of duration too short to be a useful comparator.

Semaglutide versus other GLP-1 RA for weight

Conclusion

This systematic review synthesised the existing evi-
dence base to examine the effects of semaglutide on
body weight in patients with T2D compared with
other GLP-1 RAs. There is evidence to support the
superiority of semaglutide over comparator GLP-1
RAs, with respect to weight loss and glycaemic control
but not to tirzepatide, a dual mechanism of GLP-1/GIP
RA. This review provides a comprehensive assessment
of currently available GLP-1 RAs, demonstrating their
therapeutic benefit and potential for large contribu-
tions to the reduction in morbidity and mortality
related to T2D worldwide. The results suggest that
when unable to prescribe tirzepatide, 1.0 mg of
semaglutide per week confers a good balance between
significant results and tolerance of adverse effects.
Further direct comparisons between tirzepatide and a
higher range of semaglutide doses should now be con-
sidered. It will also be important to achieve greater
mechanistic understanding of why tirzepatide appears
more effective than all existing GLP-1RA comparators,
including the contribution of GIP receptor agonism.

Acknowledgements

Open access publishing facilitated by The University of
Adelaide, as part of the Wiley - The University of Ade-
laide agreement via the Council of Australian University
Librarians.

References

1

Reed J, Bain S, Kanamarlapudi V. A
review of current trends with type

2 diabetes epidemiology, aetiology,
pathogenesis, treatments and future
perspectives. Diabetes Metab Syndr Obes
2021; 14: 3567-602.

w1

Hall KD, Kahan S. Maintenance of lost
weight and long-term management of
obesity. Med Clin North Am 2018; 102:
183-97.

Stretton B, Kovoor JG, Gupta AK,
Talley NJ, Horowitz M. Hospitals should
improve their food culture and lead by
example. BMJ 2023; 380: 37.

1

—

appetite, energy intake, energy
expenditure and gastric emptying in
type 2 diabetes. Diabetes Res Clin Pract
2012; 97: 258-66.

Page MJ, Moher D, Bossuyt PM,
Boutron I, Hoffmann TC, Mulrow CD
et al. PRISMA 2020 explanation and
elaboration: updated guidance and

2 Tobias DK, Pan A, Jackson CL, 7 Hinnen D. Glucagon-like peptide exemplars for reporting systematic
O'Reilly EJ, Ding EL, Willett WC et al. 1 receptor agonists for type 2 diabetes. reviews. BMJ 2021; 372: n160.
Body-mass index and mortality among Diabetes Spectr 2017; 30: 202-10. 12 Stroup DF, Berlin JA, Morton SC,
adults with incident type 2 diabetes. N 8 Nauck MA, Quast DR, Wefers J, Olkin I, Williamson GD, Rennie D et al.
Engl J Med 2014; 370: 233-44. Meier JJ. GLP-1 receptor agonists in the Meta-analysis of observational studies

3 Scheen AJ, Van Gaal LF. Combating the treatment of type 2 diabetes - state-of- in epidemiology: a proposal for
dual burden: therapeutic targeting of the-art. Mol Metab 2021; 46: 101102. reporting. JAMA 2000; 283: 2008-12.
common pathways in obesity and type 9 Nichols GA, Gomez-Caminero A. 13 Ouzzani M, Hammady H, Fedorowicz Z,
2 diabetes. Lancet Diabetes Endocrinol Weight changes following the Elmagarmid A. Rayyan—a web and
2014; 2: 911-22. initiation of new anti-hyperglycaemic mobile app for systematic reviews. Syst

4 Blither M, Ceriello A, Davies M, therapies. Diabetes Obes Metab 2007; 9: Rev 2016; 5: 210.

Rodbard H, Sattar N, Schnell O et al. 96-102. 14 Higgins JP, Altman DG, Getzsche PC,

Managing weight and glycaemic targets

in people with type 2 diabetes—how far
have we come? Endocrinol Diabetes Metab
2022; 5: €00330.

Internal Medicine Journal 53 (2023) 1311-1320
© 2023 The Authors. Internal Medicine Journal published by John Wiley & Sons Australia, Ltd on behalf of Royal Australasian College of Physicians.

10

Horowitz M, Flint A, Jones KL,
Hindsberger C, Rasmussen MF,
Kapitza C et al. Effect of the once-daily
human GLP-1 analogue liraglutide on

Jiini P, Moher D, Oxman AD et al. The
Cochrane Collaboration’s tool for
assessing risk of bias in randomised
trials. BMJ 2011; 343: d5928.

1319



Stretton et al.

15 Ahmann AJ, Capehorn M, community weight-loss programmes. Br cardiac autonomic dysfunction. Int J
Charpentier G, Dotta F, Henkel E, J Gen Pract 2021; 71: e312—9. Environ Res Public Health 2019; 16.
Lingvay I et al. Efficacy and safety of 22 Samms RJ, Coghlan MP, Sloop KW. 29 Flack JM, Mensah GA, Ferrario CM.
once-weekly semaglutide versus How may GIP enhance the therapeutic Using angiotensin converting enzyme
exenatide ER in subjects with type efficacy of GLP-1? Trends Endocrinol inhibitors in African-American
2 diabetes (SUSTAIN 3): a 56-week, Metab 2020; 31: 410-21. hypertensives: a new approach to
open-label, randomized clinical trial. 23 Du YT, Rayner CK, Jones KL, treating hypertension and preventing
Diabetes Care 2018; 41: 258-66. Talley NJ, Horowitz M. target-organ damage. Curr Med Res Opin

16 Capehorn MS, Catarig AM, Furberg JK, Gastrointestinal symptoms in diabetes: 2000; 16: 66-79.

Janez A, Price HC, Tadayon S et al. prevalence, assessment, pathogenesis, 30 Yabe D, Seino Y. Type 2 diabetes via
Efficacy and safety of once-weekly and management. Diabetes Care 2018; B-cell dysfunction in east Asian people.
semaglutide 1.0mg vs once-daily 41: 627-37. Lancet Diabetes Endocrinol 2016; 4: 2-3.
liraglutide 1.2mg as add-on to 1-3 oral 24 Ahrén B, Atkin SL, Charpentier G, 31 Pratley R, Amod A, Hoff ST,
antidiabetic drugs in subjects with type Warren ML, Wilding JPH, Birch S et al. Kadowaki T, Lingvay I, Nauck M et al.
2 diabetes (SUSTAIN 10). Diabetes Metab Semaglutide induces weight loss in Oral semaglutide versus subcutaneous
2020; 46: 100-9. subjects with type 2 diabetes regardless liraglutide and placebo in type

17 Frias JP, Davies MJ, Rosenstock J, Perez of baseline BMI or gastrointestinal 2 diabetes (PIONEER 4): a randomised,
Manghi FC, Fernandez Lando L, adverse events in the SUSTAIN 1 to double-blind, phase 3a trial. Lancet
Bergman BK et al. Tirzepatide versus 5 trials. Diabetes Obes Metab 2018; 20: 2019; 394: 39-50.
semaglutide once weekly in patients 2210-9. 32 Yabe D, Nakamura J, Kaneto H,
with type 2 diabetes. N Engl J Med 2021; 25 Lingvay I, Hansen T, Macura S, Deenadayalan S, Navarria A, Gislum M
385: 503-15. Marre M, Nauck MA, De La Rosa R et al. Safety and efficacy of oral

18 Pratley RE, Aroda VR, Lingvay I, et al. Superior weight loss with once- semaglutide versus dulaglutide in
Liidemann J, Andreassen C, Navarria A weekly semaglutide versus other Japanese patients with type 2 diabetes
et al. Semaglutide versus dulaglutide glucagon-like peptide-1 receptor (PIONEER 10): an open-label,
once weekly in patients with type agonists is independent of randomised, active-controlled, phase 3a
2 diabetes (SUSTAIN 7): a randomised, gastrointestinal adverse events. BMJ trial. Lancet Diabetes Endocrinol 2020; 8:
open-label, phase 3b trial. Lancet Open Diabetes Res Care 2020; 8: €001706. 392-406.

Diabetes Endocrinol 2018; 6: 275-86. 26 Jalleh R, Pham H, Marathe CS, Wu T, 33 O’Neil PM, Birkenfeld AL,

19 Nauck MA, Petrie JR, Sesti G, Buttfield MD, Hatzinikolas S et al. Acute McGowan B, Mosenzon O,

Mannucci E, Courreges JP, effects of lixisenatide on energy intake Pedersen SD, Wharton S et al. Efficacy
Lindegaard ML et al. A phase in healthy subjects and patients with and safety of semaglutide compared
2, randomized, dose-finding study of type 2 diabetes: relationship to gastric with liraglutide and placebo for

the novel once-weekly human GLP-1 emptying and intragastric distribution. weight loss in patients with obesity: a
analog, semaglutide, compared with Nutrients 2020; 12: 1962. randomised, double-blind, placebo
placebo and open-label liraglutide in 27 Witkowski M, Wilkinson L, Webb N, and active controlled, dose-ranging,
patients with type 2 diabetes. Diabetes Weids A, Glah D, Vrazic H. A systematic phase 2 trial. Lancet 2018; 392:

Care 2016; 39: 231-41. literature review and network meta- 637-49.

20 Van Gaal LF, Mertens IL, Ballaux D. analysis comparing once-weekly 34 Wilding JPH, Batterham RL, Calanna S,
What is the relationship between semaglutide with other GLP-1 receptor Davies M, Van Gaal LF, Lingvay I et al.
risk factor reduction and degree of agonists in patients with type 2 diabetes Once-weekly semaglutide in adults with
weight loss? Eur Heart J Suppl 2005; 7: previously receiving 1-2 oral anti- overweight or obesity. N Engl J Med
L21-6. diabetic drugs. Diabetes Therapy 2018; 9: 2021; 384: 989-1002.

21 Morris E, Jebb SA, Oke J, Nickless A, 1149-67. 35 Jastreboff AM, Aronne LJ, Ahmad NN,
Ahern A, Boyland E et al. Effect of 28 Hashizume M, Kinami S, Sakurai K, Wharton S, Connery L, Alves B et al.
weight loss on cardiometabolic risk: Izawa KP, Shiotani H. Postprandial Tirzepatide once weekly for the
observational analysis of two blood pressure decrease in patients with treatment of obesity. N Engl J Med 2022;
randomised controlled trials of type 2 diabetes and mild or severe 387:205-16.

Supporting Information
Additional supporting information may be found in the online version of this article at the publisher’s web-site:

Data S1. Supporting Information

1320 Internal Medicine Journal 53 (2023) 1311-1320
© 2023 The Authors. Internal Medicine Journal published by John Wiley & Sons Australia, Ltd on behalf of Royal Australasian College of Physicians.



	 Weight loss with subcutaneous semaglutide versus other glucagon-like peptide 1 receptor agonists in type 2 diabetes: a sys...
	Introduction
	Methods
	Search strategy and selection criteria
	Data extraction and analysis
	Ethics/data

	Results
	Weight loss
	Body mass index
	Waist circumference
	Systolic BP
	Fasting glucose
	Glycated haemoglobin
	Safety/adverse events

	Discussion
	Conclusion
	Acknowledgements
	References


