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Semaglutide (Ozempic®): A New GLP-1 Agonist for
Type 2 Diabetes Mellitus

Graciela Meshkalla, PharmD Candidate

Tabetes was the 7% leading cause of death in 2015 ac-
D cording to the Centers for Disease Control and Preven-
tion. The scope of this issues is growing with approxi-
mately 100 million people living with prediabetes or diabetes.!
Unlike type 1 diabetes mellitus (T2DM) which is an autoimmune
disease, type 2 diabetes (T2DM) is characterized by having high
blood glucose (BG) as a result of insulin resistance or decreased
insulin secretion.!? The treatment of T2DM should include im-
portant lifestyle modification as well as pharmacological therapies.
These interventions should be implemented quickly, as eatly treat-
ment and correction of elevated BG can greatly reduce macrovas-
cular events such as heart attacks and strokes, and microvascular
disease such as neuropathy, nephropathy and retinopathy.2
According to the American Diabetes Association (ADA) and
The American Association of Clinical Endocrinologists (AACE),
the initial pharmacological treatment for type 2 diabetes is metfor-
min followed by a second agent, such as a glucagon-like-peptide 1
agonist (GLP-1), other oral therapies or insulin if hyperglycemia
and/or Alc remain? All pharmacological therapies should be
accompanied by appropriate lifestyle changes to help reduce BG
levels. GLP-1 agonists have been shown through many clinical
trials to achieve glycemic control as an add-on to metformin while
promoting weight loss and decreasing the risks of hypoglycemia.
567891011 There are currently 6 FDA approved GLP-1 agonists
on the market for the indication of diabetes. These medications
are differing in efficacy, administration times, tolerability and cost.
On December 5, 2017 the latest GLP-1 agonist Semaglutide
(Ozempic) was approved by the FDA for use in adults with type 2
diabetes as an add on to metformin along with diet and exercise.*
The purpose of this article is to review the pharmacology, phat-
macokinetics, clinical trials, adverse events and the dosing of
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semaglutide in the treatment of T2DM.

PHARMACOLOGY

Semaglutide is a GLP-1 agonist that activates the GLP-1 re-
ceptors and mimics the incretin effects in the body. GLP-1 and
gastric inhibitory polypeptide (GIP) are incretin hormones in that
mediate insulin secretion in the presence of elevated glucose.*
GLP-1 agonists promote insulin secretion by the beta cells of the
pancreas leading to an increase of glucose uptake by the muscles,
decreased glucagon secretion, and slowed gastric emptying.*

Semaglutide was derived from liraglutide with a few changes
made to its molecule. One of the changes included changing Ala
in its position 8 to alpha-amino-iso-butyric acid (Aib) which
would result in complete DPP-4 resistance. This along with intro-
ducing a longer and more flexible linker would result in having an
increased half-life of 165 hours compared to 12 hours for lirag-
lutide. This longer half-life allows for its once weekly administra-
tion.* Once administered, the time to maximum concentration of
semaglutide is 1 to 3 days with a steady state reached after 4 to 5
weeks.* The mean steady state concentrations of semaglutide 0.5
mg and 1 mg are approximately 65.0 ng/mL and 123.0 ng/mL,
respectively.* When administered subcutaneously in the abdomen,
thigh or upper arm, the results showed that there is a similar expo-
sure to the drug in all the different sites.* Semaglutide is mainly
eliminated by proteolytic cleavage of the peptide backbone and
beta-oxidation of the fatty acid chain. Three percent of semiglu-
tide and its metabolites are excreted unchanged in the urine and
feces.* Semaglutide has a volume of distribution of 12.5 L. with a
clearance near 0.05 L/hr. The pharmacokinetics of semaglutide
appear to be not affected by age, sex, and ethnicity, renal or hepat-
ic impairment.4 Table 1 shows a summary of the pharmacokinet-
ics of semaglutide.

CLINICAL TRIALS

Before being approved by the FDA, semaglutide completed 6
phase 3 clinical trials. Combined, these trials included more than
8000 adults with T2DM. These trials also included some patient
with high cardiovascular risk and those with renal disease.>!! The
SUSTAIN clinical trial series which compared semaglutide with
placebo and active comparators such as exenatide ER, and insulin
glargine. Results of the SUSTAINN trials will be discussed below
and a summary of these trials may be seen in Table 2.5-11

SUSTAIN 1

SUSTAIN 1 was a 30 week randomized, double-blind, multi-
center, multinational study that compared subcutaneous semag-
lutide 0.5 mg and 1.0 mg vs placebo.> This study included treat-
ment-naive patients with T2DM, age =18 years and an HbAlc
level of 7-10%. Patients were required to have only been treated
with diet and exercise for 30 days prior to the screening. The pa-
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Table 1 | Semiglutide Pharmacokinetics*

Parameter Value
Absorption
Biovailability 89%
Crnax 123.0 ng/mL
Tmax 1-3 days
Distribution
Vb 125L

Protein Binding >99% Albumin Bound

Proteolytic cleavage of peptide

Metabolism backbone and beta-oxidation of
fatty acid side chane

Elimination

Clearance 0.05 L/hour

Half-life 165 hours (~1 week)

Cmax = maximum concentration; L = liter mL = milliliters; ng = nano-
grams; Tmax = time to maximum plasma concentration; Vp = volume of
distribution

tients studied had a mean age of 54 and had mean disease dura-
tion of 4.2 years, mean baseline HbAlc of 8.05%, and mean base-
line bodyweight of 91.93 kg. Patients were randomized assigned
to receive once weekly dosing of subcutaneous semaglutide 0.5
mg (n =128), 1.0 mg (n=130) or volume matched subcutaneous
placebo (n=129). Patients were given 0.25 mg once weekly injec-
tions for 4 weeks, then escalated to 0.5 mg for the rest of the
study or 0.25 mg for 4 weeks, followed by the 0.5 mg for another
4 weeks, then escalated to 1.0 mg dose for the rest of the study.
The primary endpoint was the change in mean HbAlc from base-
line after 30 weeks. Change from baseline mean HbAlc treatment
difference with semaglutide 0.5 mg vs placebo was -1.43 (95% CI
[-1.71 to -1.15] and the treatment difference with semaglutide 1
mg vs placebo was -1.53 (95%[-1.81 to -1.25]. Secondary out-
comes also favored semaglutide, with mean body weight reduced -
3.73 kg (95% CI [-4.54 to -2.91]) and -4.53 kg (95% CI [-5.34 to -
3.72])-in semaglutide 0.5 mg and 1.0 mg treated patients, respec-
tively, compared to a 0.98 kg loss with placebo (p<0.0001 for
both groups). Other secondary endpoints included change in fast-
ing blood glucose (FBG) levels, change in systolic and diastolic
blood pressure, and subjects who achieved HbAlc below 7.0%
and 6.5%. FBG decreased by a mean of -2.41 mmol/L in semag-
lutide 0.5 mg, -2.39 mmol/L in semaglutide 1 mg and -0.55
mmol/L in the placebo group. Systolic blood pressure (SBP) de-
creased by a mean of -2.29 mmHg in semaglutide 05 mg, -2.74
mmHg in semaglutide 1 mg and -2.01 mmHg in placebo. Diastol-
ic blood pressure (DBP) decreased by -0.73 mmHg in semaglutide
0.5 mg and it increased by a mean of 0.22 mmHg in semaglutide 1
mg and a mean increase of 0.60 mmHg in placebo. A greater pro-
portion of patients receiving semaglutide 0.5 mg and 1.0 mg
achieved the HbAlc targets of <7% with 74% of semaglutide 0.5

mg and 72% of semaglutide 1 mg vs 25% with placebo, p<0.0001.
In the study, 17 people (13%) assigned to 0.5 mg semaglutide, 16
people (12%) assigned to 1.0 mg semaglutide and 14 people (11%)
assigned to placebo discontinued treatment due to gastrointestinal
(GI) adverse events such as nausea and diarrhea. In this study, no
deaths were reported and most of the reported adverse events
were mild to moderate severity. Nausea was reported by 26 people
who received the 0.5 mg, 31 people who received the 1.0 mg and
10 people that received placebo.

SUSTAIN 2

The SUSTAIN 2 trial was a 56 week phase 3a, randomized,
double-blind, multinational, multicenter trial that compatred
semaglutide 0.5 mg and 1.0 mg to sitagliptin 100mg as add-on
therapy in patients with type 2 diabetes.® The study included pa-
tients aged =18 years with type 2 diabetes and an HbAlc between
7% and 10.5%, which is a higher range than in SUSTAIN 1. For
90 days before screening, the patients received stable doses of
metformin, pioglitazone, rosiglitazone or metformin combined
with a thiazolidinedione (TZD). This included metformin dosage
21500 mg, pioglitazone 230 mg, or rosiglitazone 24 mg. The
study included 4 treatment groups randomized into either semag-
lutide 0.5 mg plus sitagliptin placebo, semaglutide 1 mg plus
sitagliptin placebo, sitagliptin 100 mg plus semaglutide 0.5 mg
placebo, or sitagliptin 100 mg plus semaglutide 1 mg placebo. The
semaglutide injections followed a fixed dose escalation regimen as
in SUSTAIN 1, and the tablets were taken once daily. In the
study, 409 patients received semaglutide 0.5 mg, 409 received
semaglutide 1 mg and 407 received sitaglipitin 100 mg.

Mean HbAlc at baseline was 8.1% and mean weight at base-
line was 89.5 kg. The primary endpoint of the study was the
change in HbAlc from baseline at week 56. By week 56, add-on
injectable semaglutide was superior to oral sitagliptin in reduction
from baseline HbAlc.6 The results showed a 1.3% reduction in
HbAlc in semaglutide 0.5 mg, 1.6% in semaglutide 1.0 mg and
0.5% with sitagliptin. The estimated treatment difference com-
pared to sitagliptin was -0.77% (95% CI [-0.92 to -0.62]) with
semaglutide 0.5 mg and -1.06% (95% CI [-1.21 to 0.91]) in semag-
lutide 1 mg.¢ Change in body weight was also significantly reduced
with semaglutide 0.5 and 1 mg with a mean reduction of -4.3 kg
and -6.1 kg, respectively, compared to -1.9 kg with sitagliptin
(p<<0.0001 for both comparisons to sitagliptin). When compared
with sitagliptin, the semaglutide 0.5 mg weekly dose had a differ-
ence in weight -2.35 kg (95% CI [-3.06 to 1.63]) and the semag-
lutide 1 mg had a reduction of -4.20 kg (95% CI [-4.91 to -3.49]).6
FBG decteased by a mean of -35 mg/dL in semaglutide 0.5mg, -
43 mg/dL in semaglutide 1 mg and -23 mg/dL in sitagliptin.

Additionally, a greater proportion of patients on the semag-
lutide 0.5 and 1 mg achieved a HbAlc target of <7% with 69% of
the semaglutide 0.5 mg dose and 78% with semaglutide 1 mg
compared to only 36% with sitagliptin 100 mg. Just like with SUS-
TAIN 1, the main adverse events were gastrointestinal in nature,
including nausea and diarrhea. In the study 33 patients (8%) of
semaglutide 0.5 mg, 39 patients (10%) of semaglutide 1.0 mg, and
12 patients (3%) of sitagliptin discontinued treatment.® Nausea
was reported by 73 patients that received semaglutide 0.5 mg, 72
patients that received semaglutide 1 mg, and 30 patients that re-
ceived placebo. Diarrhea was reported by 54 patients in the
semaglutide 0.5 mg group, by 53 patients of the semaglutide 1.0
mg group, and by 29 patients that received placebo.
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SUSTAIN 3

Similar to the previously reviewed trials, SUSTAIN 3 is a
randomized, multicenter, multinational, double blind phase 3a
study, that compared semaglutide 1 mg once weekly (n=404) to
exenatide extended-release (ER) 2 mg once weekly (n=405) in
improving glycemic control in patients with T2DM. Enrolled pa-
tients required inadequate glycemic control with an HbAlc be-
tween 7.0% and 10.5%.7 The patients studied were on stable doses
of one or two oral antidiabetic drugs such as metformin (1500 mg
or above), TZD (maximally tolerated dose), or sulfonylurea
(maximally tolerated dose) for 90 days before the screening, and a
mean disease duration of 9.2 years.” The mean baseline HbAc was
8.35% and mean baseline bodyweight was 95.79 kg. The patients
were randomized to receive either weekly semaglutide 1 mg sub-
cutaneously or exanetide ER 2 mg subcutaneously with a dose
titration as previously mentioned for the semaglutide group. Fx-
enatide ER, however, was given the same 2 mg dose for the whole
56 weeks. The primary outcome of the study was HbAlc reduc-
tion from baseline at 56 weeks. Add-on semaglutide 1 mg was
superior to add-on exenatide ER 2 mg with a HbAlc decrease of
-1.5% vs -0.9%, respectively, with a difference of -0.62% (95% CI
[-0.80 to -0.44]).” Body weight decreased -5.6 kg with semaglutide
vs -1.9 kg decrease in exenatide ER with an estimated treatment
different of -3.78 kg (95% CI [-4.58 to -2.98]).7 Other secondary
outcomes were change in FBG, change in blood pressure, and
proportion of patients having a HbAlc of <6.5% or 7.0%. FBG
decreased by a mean of 51.22 mg/dL in semaglutide 1 mg and
36.1 mg/dL in the exenatide 2 mg group. SBP decreased by a
mean of 4.6 mm Hg in semaglutide 1 mg and a mean of 2.23
mmHg in exenatide 2 mg. DBP decreased by a mean of 1.0
mmHg in semaglutide 1 mg and 0.1 mmHg in the exenatide
group. Rates of achieving a HbATlc target of <7% at the end of
the study was seen at 67% in semaglutide group vs 40% in the
exanetide group. Similarly, this study also showed GI adverse
events being more common in the semaglutide group, but with
more injection site reactions with the exenatide group. In the
study 32 of the patients in semaglutide group and 38 patients in
the exenatide group discontinued the study due to side effects.”
GI side effects were reported by 41.8% of patients in the semag-
lutide treatment and 33.3% of exenatide ER patients.”

SUSTAIN 4

The SUSTAIN 4 trial analyzed patients 18 and older, with
type 2 diabetes and inadequate glycemic control with a HbAlc
between 7.0 and 10.0%.8 The patients were insulin-naive and be-
ing treated with a stable dose of metformin alone (1500 mg or
higher) or in combination with a sulfonylurea (half of maximum
allowed dose or higher), for at least 90 days before the screening.
Mean HbAlc at baseline was 8.17% and mean bodyweight at
baseline was 93.45 kg. The patients had a mean disease duration
of 13.3 years.® The study compared once weekly dose of subcuta-
neous semaglutide 0.5 mg (n1=362) or 1 mg (n=360) to subcutane-
ous once daily dose of insulin glargine (n=360).8 In this study the
methods of dose administration and dose escalation for semag-
lutide remained the same as in the other SUSTAIN studies and
insulin glargine was given as 10 units once daily then adjusted to
achieve a fasting plasma glucose of 71-100 mg/dL. The primary
outcome of the study was the change in mean HbAlc from base-
line to week 30. Semaglutide 0.5 mg and 1 mg significantly im-
proved HbAlcwith a mean decreased change of -1.21% (95% CI
[1.10 to 1.31]) and -1.64% (95% CI [1.54 to 1.74]), respectively,
compared to -0.83% (95% CI [0.73 to 0.93]) decrease with insulin

glargine.® The study also looked at change in body weight, change
in FBG, change in blood pressure, and patients achieving goal
HbATlc. Semaglutide 0.5 mg and 1 mg significantly reduced mean
body weight with a decrease of -3.47 kg (95% CI [3.00 to 2.93])
and -5.17 kg (95% CI [4.71 to 5.60]), compared to an increase of
+1.15 kg (95% CI [0.70 to 1.61]) insulin glargine. FBG decreased
by a mean of -36.74 mg/dL in semaglutide 0.5 mg, -49.21 mg/dL
in semaglutide 1 mg and -38.18 mg/dL in the insulin glargine
group.® SBP decreased by a mean of -4.65 mmHg in semaglutide
0.5 mg, -5.17 mmHg in semaglutide 1 mg and -1.68 mmHg in the
insulin glargine group. DBP decreased by a mean of -1.38 mmHg
in semaglutide 0.5 mg, -0.98 mmHg in semaglutide 1 mg and -1.44
mmHg in insulin glargine. A significantly greater proportion of
semaglutide patients achieved HbAlc target of <7.0% at 57% in
the 0.5 mg semaglutide arm and 73% in thel mg semaglutide
arm. This compared to only 38% of insulin glargine patients. Six
deaths were reported with this study, which included 5 cardiovas-
cular deaths and one pancreatic carcinoma. This could possibly be
related to the administration of semaglutide however causality
cannot be determined. Similarly adverse events reported were
nausea, diarrhea, and hypoglycemia. Nausea was reported in 77
patients receiving 0.5 mg, in 80 patients receiving the 1 mg semag-
lutide, and in 12 patients receiving insulin glargine.8

SUSTAIN 5

SUSTAIN 5 was a 30 week, double-blind study that tested
the safety and efficacy of semaglutide as add-on therapy to 397
patients with uncontrolled diabetes with a stable dose of basal
insulin with or without metformin.® Subjects were considered to
be on stable diabetes treatment with a dose of 0.25 units/kg/day
or 20 units/day of insulin glargine, detemir, degludec and/or
NPH, ecither alone or with metformin 1500mg/day or above, for
90 days before the screening. Mean baseline HbAlc of all patients
was 8.37% and mean body weight of all patients was 91.70 kg.
The primary outcome was change in HbAlc from baseline at
week 30. The study showed that HbAlc levels were significantly
reduced by -1.4% with semaglutide 0.5 mg (n=133) and 1.8% with
1 mg (n=132) once weekly compared with +0.1% increase with
placebo (n=131) despite their ongoing treatment with basal insu-
lin +/- metformin.? The estimated treatment difference (ETD) vs
placebo was -1.35% (95% CI [-1.61 to -1.10]) with semaglutide 0.5
mg and -1.75% (95% CI [-2.01 to -1.50]) with semaglutide 1mg.
Like the previous trials, semaglutide 0.5 mg and 1mg groups
found a weight loss of -3.7 kg and -6.4 kg, respectively, vs 1.4 kg
loss with placebo with a difference of -2.31 kg (95% CI [-3.33 to -
1.29kg]) with semaglutide 0.5 mg and -5.06 kg (95% CI [-6.08 to -
4.04kg]) for semaglutide 1mg.? This study had the same secondary
outcomes as the previous trials, which showed similar improve-
ment in FBG and blood pressure as the previous trials with the
semaglutide treated patients. FBG decreased by a mean of -
29.14mg/dL in semaglutide 0.5 mg, -42.38 mg/dL in semaglutide
1 mg and -8.51 mg/dL in placebo. SBP decteased by a mean of -
4.29 mmHg in semaglutide 0.5 mg, -7.27 mmHg in semaglutide 1
mg and -0.99 mmHg in placebo. DBP decreased by a mean of -
1.84 in semaglutide 0.5 mg, -1.50 mmHg in semaglutide 1 mg and
-2.17 mmHg in placebo. Additionally, the main side effects were
GI disorders which led to premature discontinuation in 5 people
of semaglutide 0.5 mg, 5 people of 1 mg and 7 people from the
placebo group.?

SUSTAIN 6
SUSTAIN 6 was a large (n=3297), 104 wecek, phase 3, double

http://pharmacy.ufl.edu/pharmanote/

VOL. 33, ISSUE 12 |SEPTEMBER 2018



PHARMANOTE

pauodal Jou sem Adeisy) Jo UolEIND puUe 3SOP UILLIOJSIA P
ulwJoaW -/+ UIINSUI [BSB( JO 8SOP 8|.}S U0 8IaM sjualjed :0

Apnis 0} Joud sAep Qg Jo) BaINjAUOYNS -/+ UILLIOJSW JO 9SOP S|E]S B UO ‘SAIBU UINSUI 8J8M Sjualjed g

Apnys 0} Joud sAep g 10} JusBe oljagelpiue [elo JBYI0 JO Sasop d|qels BuiAiedsl aiam sjusiied e

auolpaulpliozely} = gZL ‘ee.njkuoyns = NS
‘apnn|bewss = WIS ‘welbijjiw = Bw ‘ulwiopew = 1 JI DLV ulqojBowsay = 9LYqH ‘osesjal papusixe aplieusxs = YI-NIXT :90UsIaIp Juswiesly pajewss = @13 ‘epnnibeinp = 1na

(%SZ°0- 03 L5°0-) %TI¥0-
8w g'1 10 pue Sw @'T WIS UsaIMIaq AL

Syeam QF 1B

(667=u) 8w g1 1nA
(667=u) 8w 50 1NA

. . . sureseq woLy STyqH ut a8uey) PLAN (oog=w)Sw oy pwas « 4L NIVISNS
(%S7°0-03550-) %0%'0-  * (10s=u) Sw G0 WaS  *
Sw 520 1N pue 3w G'Q WIS usamiaq L1
(%0ST-03T0Z-) %SL'T-
oqgade ue Sur * U99IM)3 = .
ouI[aseq wo.1j 3 ur wwsm J0 IM UI[nsul jese -
(%0T'T- 03 19T-) %SET-  * HOSEA THON STVAH T 95HE) R HIE SRR (8z1=u) SW g0 WAS  *
0qade[d pue 3w §'Q WAS UsaMm1dq AL
(%L9°0-01960-) %I¥0-
auisae ue Sui " UIIM)D =u) auid.ie .
PR PRI T A e ™ ans (oot B0 Ay - y NIVLSNS
auI[aseq wo.j 2 ur mwcm noyjim Jo 1M 19 -
(b Z:0- 01 25°0-) %8E0-  * [[oseq WO dTYqH ul i) oy M I (z9s=u) Sw G'0 WAS  *
auidre[n pue Sw G0 WS UdaMi1aq d.LA
(%¥¥%'0- 01 08°0-) %Z29°0- Sy99Mm 96 38 e (So¥=u) 8w o'z YI-NIXd
e(J30Q JO
UA-NAXA SA LA aul[aseq woJj OTyqH ul aduey) moq dZL LN (Yop=u) Sw 0'T WAS € NIvlsns
(%T6'0-03TZ'T-) %90°'T-
undiSeys pue Sut 0'T WAS U29MIdq (LA (£0y=u) 8w o1 undideys o
SAPaN 95 3¢ 104 10 “AZL ‘LAW (607=U) W 0T WAS *  Z NIVLSNS
auI[aseq wodj J ur ague ¢ -
(%29°0-0126'0-) %LLO- * [esEq WY STVAH ™ 19 (60%=u) 8w G'0 NAS *
undrdens pue 3w g0 WIS UdIMI3q AL
(%SZT-03118T-) %EST-
8w = 5
BRI [ B e [ Sy99Mm (¢ 38 aUON Smmmw mmw m.wm_w,mm . I NIVLSNS
QuI[eSeq Wo.j d ur a8ue -
(%STT-03TLT-) %EHT- * B L TR B ) (8z1=u) 8w G0 WIS
0qade[d pue 3w G'Q WIS UaaMIaq LI
(19 %S6) 9L VAHV :s}nsay awoo)nQ Alewnd Adeisay] punoubyoeg SuouUaAIB}U| el

sawo02)nQ Alewiid sauas [ell] NIVLSNS 9y} jo Alewwng | Z ajgel

VOL. 33, ISSUE 12 ‘SEPTEMBER 2018

http://pharmacy.ufl.edu/pharmanote/



PHARMANOTE

-blind, randomized, placebo-controlled, multicenter, multinational
study to determine the safety of semaglutide and evaluate cardio-
vascular (CV) and long term outcomes in patients with T2DM
and a HbAlc >7%.10

The study included patients 50 years and older with cardio-
vascular disease (CVD), chronic heart failure (NYHA class II or
IIT), and stage 3 or greater chronic kidney disease (CKD). The
study also included patients that were 60 years and older with at
least one CVD risk factor. This study excluded patients that were
on any DPP-4 inhibitors within 30 days before the screening,
GLP-1 agonists use, or insulin (other than the basal or premixed)
with 90 days before the screening.’® Methods of dose administra-
tion and escalation were the same as in the other SUSTAIN trials.
Patients were randomized in a 1:1:1:1 ratio for the 4 interventions
of semaglutide 0.5 mg and 1 mg, and placebo 0.5 mg and 1 mg.

The primary outcome was the first occurrence of cardiovas-
cular death, nonfatal myocardial infarction (MI), or nonfatal
stroke. At baseline 83% (n=2735) of patients had either CVD,
CKD, or both. The primary outcome occurred in 6.6% of semag-
lutide groups and in 8.9% of placebo group (Hazard Ratio=0.74,
95% CI [0.58 to 0.95], p<0.001 for noninferiority).!® Nonfatal MI
occurred in 2.9% of patients receiving semaglutide and in 3.9% of
patients receiving placebo with a HR=0.74 (95% CI [0.51 to 1.08],
p=0.12). Nonfatal stroke occurred in 1.6% of patients receiving
semaglutide and 2.7% of patients receiving placebo with a HR of
0.61 (95% CI [0.38 to 0.99], p=0.04).19'The rates of death from
CV causes were similar among the 2 groups. The semaglutide
group showed lower rates of new or worsening nephropathy but
higher rates of retinopathy complications such as blindness and
vitreous hemorrhage with a HR of 1.76 (95% CI [1.11 to 2.78], p
= 0.02).1% The authors concluded that in patients with type 2
diabetes who were at high CV risk, the rates of CV death, nonfa-
tal MI or stroke was non-inferior to standard of care with a possi-
bility of reduction in those taking semaglutide.!?

SUSTAIN 7

The latest trial published in the SUSTAIN series is SUS-
TAIN 7. This is a phase 3, randomized, double blind, multicenter,
multinational study that compared semaglutide and dulaglutide in
1199 patients with pootly controlled T2DM previously taking
metformin monotherapy.!! Included patients were 18 years and
older with a HbAlc of 7.0-10.5% and with a stable dose of met-
formin with a dosage 1500 mg or maximal tolerated dose. Mean
HbAlc at baseline was 8.2% and mean body weight at baseline
was 95.2 kg. Patients were randomly assigned to receive semag-
lutide 0.5 mg (n=301), semaglutide 1mg (n=300), dulaglutide 0.75
mg (n=300), or dulaglutide 1.5 mg (n=300). Patients that were to
receive semaglutide 0.5 mg were receiving the 0.25 mg dose for 4
weeks, then the 0.5 mg for the remainder of the study. Patients
that were receiving the semaglutide 1mg received the 0.25 mg
dose for 4 weeks, then the 0.5 mg dose for 4 weeks, then the 1mg
dose for the remainder of the study. The dulaglutide patients re-
ceived the same dose through the whole study.

The primary outcome of the study was change of mean
HbAlc from baseline at week 40. HbAlc reduced by -1.51% in
the semaglutide 0.5 mg, -1.78% in the semaglutide 1 mg group, -
1.11% in the duleglutide 0.75 mg group, and -1.37% in the dulag-
lutide 1.5 mg group. The estimated treatment difference between
semaglutide 0.5 mg and dulaglutide 0.75 mg was -0.40% (95% CI
[[0.55 to -0.25%]). The estimated treatment difference between
semaglutide 1 mg and dulaglutide 1.5 mg was -0.41% (95% CI [-
0.57 to -0.25%).11

One secondary outcome was weight loss, which was also
significantly decreased in the semaglutide patients with mean -4.56
kg in semaglutide 0.5 mg, -6.53 kg in semaglutide 1mg, -2.30 kg in
dulaglutide 0.75 mg and -2.98 kg in dulaglutide 1.5 mg. The esti-
mated weight loss difference between semaglutide 0.5 mg and
dulaglutide 0.75 mg was -2.26 kg (95% CI [-3.02 to -1.51 kg]). The
estimated weight loss difference between semaglutide 1 mg and
dulaglutide 1.5 mg was -3.55 kg (95% CI [-4.32 to -2.78 kg]), p
<0.0001."" Other secondary endpoints included change in FBG
and change in BP. FBG decreased by a mean of -2.18 mmol/L in
semaglutide 0.5 mg, -2.83 mmol/L in semaglutide 1 mg, -1.87
mmol/L in dulaglutide 0.75 mg and -2.25 in dulaglutide 1.5 mg.
SBP decreased by a mean of -2.44 mmHg in semaglutide 0.5 mg, -
4.88 mmHg in semaglutide 1 mg, -2.16 mmHg in dulaglutide 0.75
mg and -2.86 mmHg in dulaglutide 1.5 mg. DBP decreased by a
mean of -0.57 mmHg in semaglutide 0.5 mg, -2.05 mmHg in
semaglutide 1 mg, -0.35 mmHg in dulaglutide 0.75 mg and -0.03
in dulaglutide 1.5 mg. Overall there was a higher proportion of
patients achieving an HbAlc < 7.0%, with 79% of the semag-
lutide patients and 67% of the dulaglutide patients. Similar to the
other SUSTAIN trials, gastrointestinal disorders were the most
common adverse event. There were also six deaths, one in each
semaglutide group and 2 in each dulaglutide group. Additionally,
22 patients in the semaglutide 0.5 mg, 21 patients in the semag-
lutide 1 mg, 13 patients in the dulaglutide 0.75 mg and 16 patients
in the dulaglutide 1.5 mg group did not complete the study,
whether it was because they chose to withdrawal do to ADE,
they were lost to follow-up, or death.!!

ADVERSE EVENTS AND PRECAUTIONS

The common adverse effects associated with semaglutide are
nausea, vomiting, diarrhea and abdominal pain®. Table 3 shows
the frequency of these adverse effects in the studied clinical trials.
Nausea, vomiting and diarrhea were the most common side ef-
fects leading to treatment discontinuation.>678%11 Additionally,
semaglutide may increase the risks of hypoglycemia but the inci-
dence is higher in patients that are being treated with insulin or a
sulfonylurea as well.4 In SUSTAIN 2, when compared with
sitagliptin, there were a total of 9 patients that reported hypogly-
cemia from the treatment group (7 cases in semaglutide 0.5 mg, 2
cases in semaglutide 1.0 mg, and 5 in the sitagliptin group).¢ In
SUSTAIN 4, when compared to insulin glargine, severe hypogly-
cemia was reported by 16 patients in the 0.5 mg semaglutide and
20 patients in the 1.0 mg semaglutide compared to 38 patients
being treated with the insulin glargine.’

Semaglutide has shown a dose-dependent increase in the
incidence of thyroid C-cell tumors in mice and rats.* Although it is
unknown whether it causes thyroid C-cell tumors in humans,
semaglutide is contraindicated if the patients has a personal or
family history of medullary thyroid carcinoma (MTC) or Multiple
Endocrine Neoplasia syndrome type 2 (MEN 2). 4+ Additionally,
acute pancreatitis was confirmed in 7 treated patients (0.3 cases
per 100 patient years) versus 3 comparator treated patients (0.2
cases per 100 patient years), and therefore patients should look
for signs and symptoms of pancreatitis including abdominal pain
and vomiting if being initiated with semaglutide®. Lastly, in the 2-
year trial SUSTAIN 6, semaglutide showed more complications
with diabetic retinopathy (3.0%) compared to placebo (1.8%), so
it is important to assess the worsening progression of retinopathy
if prescribing semaglutide.
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DOSING, ADMINISTRATION, AND CosT

Semaglutide is a once weekly subcutaneous injection that is
available in pre-filled 3 mL pen with concentration of 2 mg/1.5
mL.# The initial dose is 0.25 mg once weekly for 4 weeks, then
increased to 0.5 mg once weekly.# The 0.25 mg is only intended
for treatment initiation due to increased gastrointestinal side ef-
fects if a higher dose is initiated. After 4 weeks of the 0.5 mg
dose, semaglutide may be increased to 1 mg weekly if additional
glycemic control is needed.* With a weekly maintenance dose of 1
mg a patient would need 1 pen per month. Semaglutide can be
injected in the abdomen, thigh, or upper arm with no dose adjust-
ments for patients with renal or hepatic impairment.* If a dose is
missed it may be administered within 5 days of the missed dose.
The unopened semaglutide pens can be stored in the refrigerator,
but once opened the pens can be stored at room temperature for
56 days. No clinically relevant drug-drug interactions were found
with semaglutide, however since it delays gastric emptying it could
impact the absorption of other oral medications. Additionally, if
co-administered with insulin or a sulfonylurea, it is important to
lower the dose of the semaglutide to prevent hypoglycemia.¢ Cur-
rently, Novo Nordisk™ offers a prescription savings assistance
program for patients with commercial insurance. The savings
program provides a maximum of $150 deductions per prescrip-
tion, and patients can pay as little as $25.12

SEMAGLUTIDE AND OTHER GLP-1 RAs

There has been an increase in GLP-1 agonists in the market
that differ in half-life, tolerability, cost and dosing frequency. As a
class, the GLP-1 agonists have been shown to lower HbAlc and
reduce weight with a low risk of hypoglycemia. Currently, semag-
lutide has been shown to be the better at lowering HgAlc and
promoting weight loss when compared to sitagliptin, exanetide,
insulin glargine and dulaglutide. Semaglutide also has an oral
product that is in the process of being approved by the FDA,

which could also be used in patients that want therapy that does
not include needles. Furthermore, semaglutide is also the only
other GLP-1 agonist besides liraglutide that will be indicated for
weight loss. Additionally, an oral formulation of semaglutide is
under investigation and results for most clinical trials should be

available sometime during 2019 (NCT02906930).

CONCLUSIONS

Semaglutide is the newest GLP-1 receptor agonist approved
for the treatment of type 2 diabetes in addition to diet and exet-
cise in patients that are 18 YOA and older.# The SUSTAIN clini-
cal trials demonstrated semaglutide’s ability to reduce HbAlc
compared to placebo, non insulin therapies, and insulin thera-
pies.>6711, Not only was this reduction in HbAlc seen, it also
allowed for many patient to achieve their target Alc levels as well
as weight loss for those using this therapy. Semaglutide has
demonstrated cardiovascular safety in patients with established
cardiovascular disease and looks promising for beneficial out-
comes; however, further trials are required by the FDA to estab-
lish cardiovascular benefit.
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