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Editorial

Semaglutide—the “new kid on the block” in the field of glucagon-
like peptide-1 receptor agonists?
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Introduction

It is a known fact that, due to the progressive nature of 
type 2 diabetes (T2D) and decline of beta cell function, 
diabetes patients require over time treatment intensification 
to maintain good glycemic control (1,2). In addition, 
international treatment guidelines recommend achieving 
glycemic targets while minimizing the risk of hypoglycemia 
and weight gain, two of the most frequent adverse effects 
of “classical” diabetes medications (1,2). The last decade 
witnessed the advent of the glucagon-like peptide-1 (GLP-1) 
receptor agonists (GLP-1RAs), one of the most promising 
classes of “modern” diabetes medications (3). GLP-1RAs 
decrease glycaemia by stimulating insulin secretion from 
the pancreatic beta cells in a glucose dependent manner 
and inhibiting glucagon secretion from the pancreatic 
alpha cells, in the same time promoting satiety (direct effect 
on cerebral GLP-1 receptors and prolongation of gastric 
emptying), and, consequently, weight loss (4).

According to their mode of action, GLP-1RAs can 
be classified into short-acting preparations with once 
(lixisenatide) or twice (eventide) daily administration and 
long-acting with once daily (liraglutide) or once weekly 
(QW) administration (eventide QW, dulaglutide, albiglutide 
and semaglutide) (5). While long-acting GLP-1RAs have 
a stronger effect on fasting plasma glucose and overall 
glycemic control, short-acting preparations decrease more 
post-prandial blood-glucose (3,5). In addition, once-weekly 

GLP-1RAs may improve patient compliance and quality of 
life compared to the short-action preparations (6). Head-
to-head clinical trials as well as systematic reviews/meta-
analyses showed that long-acting GLP1RAs are superior to 
short-acting GLP-1RAs in reducing HbA1c (7). Moreover, 
the compounds with long duration of action proved to be 
superior to basal insulin in reducing HbA1c as shown by 
recent meta-analyses (5,8).

Semaglutide development

Semaglutide is  a GLP-1RA in the final phases of 
authorization for the treatment of T2D in humans. 
Semaglutide has a high degree of homology (~94%) with 
the human GLP-1 molecule, rendering it a human GLP-1 
analogue (9). There are three key changes in the molecule 
of semaglutide compared to human GLP-1: alanine in 
position 8 is replaced by α-aminoisobutyric acid (which 
increases resistance to DPP-4 action); a C-18 fatty acid is 
conjugated to Lys in position 26 via a glutamate spacer, 
providing specific binding to albumin; and Lys in position 
34 is substituted by Arg (preventing the C-18 fatty acid 
to bind at a wrong site) (10). After s.c. injection, the half-
life of semaglutide is approximately one week and an early 
phase 2 randomized study showed that doses to be used in 
clinical trials should be 0.5 and 1.0 mg (11). A formulation 
of semaglutide with oral administration is currently in the 
phase 3 clinical trials period (12).
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Semaglutide efficacy and safety in clinical trials

Now, in The Lancet Diabetes Endocrinology, Sorli and colleagues 
report the results of SUSTAIN 1 (NCT02054897), a  
30-week, phase 3, randomized controlled trial investigating 
the efficacy and safety of semaglutide monotherapy versus 
placebo in treatment naïve T2D patients uncontrolled by 
lifestyle changes alone (Table 1) (13). Overall 388 patients 
were randomized 2:2:1:1 to once-weekly semaglutide (0.5 
or 1.0 mg) or injected placebo. Mean baseline age was  
53.7 years, mean diabetes duration 4.18 years and 
mean HbA1c 8.05%. Patients were obese (mean BMI  
32.93 kg/m2) with a good sex and race balance.

After 30 weeks of treatment,  HbA1c decreased 
significantly with both semaglutide doses, the placebo 
subtracted difference being 1.43% (0.5 mg dose), 
respectively 1.53% (1.0 mg semaglutide). Overall 74% of 
patients treated with 0.5 mg semaglutide and 72% of those 
with 1.0 mg semaglutide reached a target HbA1c of <7%, 
while 59%, respectively 60% attained a HbA1c ≤6.5%. 

Most importantly, this target was achieved without severe 
or blood-glucose-confirmed hypoglycemia.

In the same time, treatment with semaglutide was 
associated with a significant weight loss: −3.73 kg for the 
0.5 mg semaglutide treated patients and −4.53 kg for the 
1.0 mg semaglutide group, in both cases significantly better 
compared to placebo treated patients.

In SUSTAIN-1, treatment with the dose of 1.0 mg of 
semaglutide was also associated with a significant decrease 
(compared to placebo) in total and LDL-cholesterol as 
well as in the levels of free fatty acids. In addition to the 
decrease with the 2–3 mmHg of the systolic blood pressure 
(SBP), this completes the favorable CV safety profile of 
semaglutide which was already proven in patients with 
already established cardiovascular disease (CVD) or very 
high cardiovascular (CV) risk in the SUSTAIN-6 trial (18).

Otherwise, treatment with semaglutide was rather well 
tolerated, with a profile of adverse events comparable 
with that already reported for GLP-1RAs (7), with 

Table 1 Effect of long-acting GLP-1RAs in treatment naïve T2D patients (13-17)

SUSTAIN-1 (13) DURATION-4 (14) LEAD-3 (15) AWARD-3 (16) HARMONY-2 (17)

GLP1-RA Semaglutide Exe QW Liraglutide Dulaglutide Albiglutide

Comparator Placebo Metformin, pioglitazone, 
sitagliptin

Glimepiride Metformin Placebo

Duration (weeks) 30 26 52 26 52 

Dose (mg) 0.5 1.0 2 1.2 1.8 0.75 1.5 30 50

Baseline HbA1c 8.09% 8.12% 8.4–8.6% 8.3% 8.3% 7.6% 7.6% 8% 8.2%

δHbA1c 1.45% 1.55% 1.53% 0.84% 1.14% 0.71% 0.78% 0.7% 0.89%

δHbA1c vs. 
comparator

1.43% 1.53% −0.05% Met; +0.1% Pio; 
−0.38% Sita

0.33% 0.62% 0.15% 0.22% 0.84% 1.04%

% HbA1c <7% 74% 72% 63% 42.8% 50.9% 63% 62% 40.2% 49%

δWeight (kg) −3.73 −4.53 −2 −2 −2 −1.36 −2.29 −0.39 −0.86

δWeight vs. 
comparator (kg)

−2.75 −3.56 0 Met; −3.5 Pio; −1.2 Sita −3 −3 +0.86 −0.07 +0.27 −0.2

δSBP (mmHg) 2.58 2.74 1.3 2.1 3.6 1.9 2.6 2.8 1.3

Hypoglycemia 0%† 0%† 2% 12% 8% 11.1% 12.3% 5.9% 6.1%

GI side effects 38% 38% ‡ 49% 51% ‡ ‡ 31.7% 30.3%

Nausea 20% 24% 11.3% 27% 29% 10.7% 19% 9.9% 9.1%

Diarrhea 13% 11% 10.9% 16% 19% 5.2% 10% 9.9% 13.1%
†, only severe or blood-glucose confirmed episodes reported; ‡, only individual GI side effects but not overall percentage of GI side effects 
reported; δ, change. Exe QW, eventide once weekly; GLP-1RAs, glucagon-like peptide-1 receptor agonists; T2D, type 2 diabetes; Met, 
Metformin; Pio, Pioglitazone; Sita, Sitagliptin. 
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gastrointestinal (GI) side effects (nausea and diarrhea 
especially) being most often reported. Overall prevalence 
of GI side effects was 38% for both doses of semaglutide 
compared with 15% in placebo treated subjects. There were 
no episodes of pancreatitis reported during the follow-up 
treatment.

Three other major randomized controlled studies with 
semaglutide already published their full results. These are 
SUSTAIN-2 in which efficacy and safety of semaglutide 
compared with sitagliptin was tested in T2D patients 
treated with metformin, a thiazolidinedione (TZD) or 
both (19), SUSTAIN-4 in which the efficacy and safety 
of semaglutide was compared with that of basal insulin 
glargine in T2D patients treated with metformin plus 
minus a sulphonylurea (SU) (20) and, finally, SUSTAIN-6 
which tested de CV safety of semaglutide in patients with 
high CVD risk (18). Interestingly, the hypoglycemic effects 
of semaglutide were quite consistent across these studies, 
despite the fact they included rather different patient 
populations in various stages of T2D evolution. Thus, 
mean HbA1c decrease varied between 1.1% and 1.3% 
for the 0.5 mg dose and between 1.4% and 1.64% for the  
1.0 mg dose (18-20), comparable with the 1.45%, 
respectively 1.55% recorded in SUSTAIN-1. The same 
is true for the percentage of subjects reaching a HbA1c 
<7%, 72–74% in the SUSTAIN-1 trial, between 60% 
(0.5 mg dose) and 78% (1.0 mg dose) in the other three 
semaglutide studies. Regarding the weight loss, this again 
was consistently reproducible, ranging between 3.5 and  
4.3 kg for the 0.5 mg dose and between 5 and 6.1 kg for the 
1.0 mg dose (18-20). Interestingly, in a post-hoc analysis of 
the DURATION-6 data (21) it was shown that weight loss 
is a direct effect of semaglutide and not related with the GI 
side effects (nausea and vomiting) associated with GLP1-
RA treatment. 

Concerning adverse events, the most frequently reported 
in all SUSTAIN trials were GI side effects, the prevalence 
ranging from 40% to 50%, partially dependent with the 
duration of exposure to semaglutide. However, usually 
these were mild in intensity and very rarely (3–5%) led to 
discontinuation of study medication (18-20).

While differences in the study populations included 
in clinical trials and trial design per se make it difficult to 
compare the findings of different randomized controlled 
trials (RCTs), we are giving in Table 1 the main results 
of the studies that used other long acting GLP-1RAs in 
T2D patients that were treatment naïve at the time of 

randomization. 
As shown, semaglutide led to similar HbA1c decreases 

compared with once weekly eventide (however higher 
baseline HbA1c for Exe QW) and higher than once 
daily liraglutide and once weekly albiglutide (both with 
similar HbA1c at baseline). Once weekly dulaglutide was 
also associated with a lower drop in HbA1c compared to 
semaglutide but lower HbA1c at baseline makes difficult 
to interpret this difference. Overall, semaglutide was 
associated with the highest decrease in weight but also 
with a higher incidence of nausea compared with the other 
once weekly GLP-1RAs (24% for 0.5 mg semaglutide, 
11.3% for Exe QW, 19% for 1.5 mg dulaglutide and 9.1% 
for 50 mg albiglutide).

Obviously more relevant are the results of head to 
head clinical trials comparing these molecules. Thus, the 
SUSTAIN-3 trial (22) compared the efficacy and safety of 
once weekly (QW) semaglutide 1.0 mg with that of Exe 
QW on 813 T2D subjects not controlled on oral drugs 
(HbA1c at baseline 8.3%). After 56 weeks of treatment, 
semaglutide reduced HbA1c significantly greater than 
Exe QW: 1.5% compared with 0.9%, with 67% of 
semaglutide treated patients reaching the HbA1c target 
of <7% compared with 40%. In the same time, patients 
treated with semaglutide lost significantly more weight 
compared with those treated with Exe QW: mean body 
weight reduction 5.6 vs. 1.9 kg. However, semaglutide was 
associated with a higher percentage of GI adverse events 
(41.8% vs. 33.3%) while Exe QW had more injection site 
reactions (1.2% for semaglutide vs. 22% for Exe QW) (22).

More recently, a press release from Novo Nordisk (23) 
communicated some of the results of the SUSTAIN-7 trial 
which compared the efficacy and safety of semaglutide 
QW 0.5 and 1.0 mg with that of dulaglutide QW 0.75 
and 1.5 mg. The trial included 1201 T2D subjects 
uncontrolled on metformin alone, with a mean HbA1c 
at baseline of 8.2% and a mean body weight of 95 kg. 
After 40-week of treatment, 0.5 mg of semaglutide QW 
reduced HbA1c by 1.5% compared to 1.1% for 0.75 mg 
of dulaglutide QW, while 1.0 mg of semaglutide QW 
reduced HbA1c by 1.8% vs. 1.4% for dulaglutide QW 
1.5 mg. The HbA1c target of <7% was achieved by 79% 
of patients treated with 1.0 mg of semaglutide compared 
with 68% of the patients treated with 1.5 mg dulaglutide. 
Moreover, semaglutide was associated with significantly 
higher reduction of body weight: 4.6 vs. 2.3 kg for 0.5 mg 
semaglutide and 0.75 mg of dulaglutide, 6.5 vs. 3 kg for  
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1.0 mg semaglutide, respectively 1.5 mg dulaglutide (23).

Conclusions

Overall, the results of the SUSTAIN trial program, 
including SUSTAIN-1, indicate a robust efficacy of once 
weekly semaglutide in improving metabolic control and 
decreasing body weight, with a  safety profile characteristic 
for a GLP-1RA, in two trials semaglutide QW being 
superior to other two GLP-1RAs with once weekly 
administration: exenatide and dulaglutide. This combines 
with the results of the SUSTAIN-6 trial indicating the CV 
benefits of semaglutide: significant 26% reduction (P<0.001) 
of the composite of CV death, non-fatal myocardial 
infarction and non-fatal stroke for T2D patients treated 
with semaglutide versus placebo (18).

So, currently, five GLP-1RAs are already approved for 
the treatment of T2D while semaglutide is in the final 
phases of approval. Some significant differences exist 
between the existing GLP-1RAs and semaglutide seems 
to have some advantages over currently existing drugs. 
However, finally, the choice of a specific GLP-1RA will 
be based on several factors, including patient preferences, 
potential adverse effects, and cost.
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