Oral semaglutide does not affect the bioavailability of the
combined oral contraceptive ethinylestradiol/levonorgestrel
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Objective
• To investigate if oral semaglutide at steady state influences the
pharmacokinetics (PK) of a combined OC containing ethinylestradiol and
levonorgestrel in healthy postmenopausal women.

Methods
• This was an open-label, one-sequence, cross-over, single-centre, drug-drug
interaction trial.
• Healthy postmenopausal women aged ≥45 years with a body mass index
(BMI) of 20.0–29.9 kg/m2 were eligible.
• Key exclusion criteria included:
– history of major surgical procedures involving the stomach potentially
affecting absorption of trial product (e.g. subtotal and total gastrectomy,
sleeve gastrectomy, gastric bypass surgery)
– current or intended use of hormone replacement therapy within 4 weeks
before first dose of trial product
– contraindications for OC.
• Subjects received a once-daily dose of OC (Microgynon®, Bayer) containing
0.03 mg ethinylestradiol and 0.15 mg levonorgestrel in three 8-day
periods (Figure 1):
– OC alone
– OC co-administered with SNAC 300 mg (data not shown)
– OC co-administered with oral semaglutide, with the semaglutide dose
escalated to steady state over 6 weeks prior to co-administration (1 week
at 3 mg, 1 week at 7 mg and 4 weeks at 14 mg).
• PK sampling for measurement of ethinylestradiol and levonorgestrel
concentrations was initiated at the end of each period and continued for
10 days.
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OC: oral contraceptive; PK: pharmacokinetic; SNAC: sodium N-(8-[2-hydroxybenzoyl] amino) caprylate.

Statistical analysis
• Primary endpoints were the areas under the plasma concentration-time
curve for ethinylestradiol and levonorgestrel during a dosing interval
(0−24 h) at steady state (AUC0–24h,SS).
• AUC0–24h,SS of ethinylestradiol and levonorgestrel were log-transformed
and analysed in a linear normal model with subject and oral semaglutide
co-administration (with/without) as fixed effects. Lack of effect was
concluded if the 90% confidence interval (CI) for the ratio of the
AUC0–24h,SS for each compound (with/without oral semaglutide) was within
the pre-defined interval of 0.80–1.25.

• The most commonly reported adverse events were gastrointestinal disorders,
which are considered a class effect of GLP-1 receptor agonists, and vaginal
bleeding, a well-known adverse event related to hormone replacement
therapy in postmenopausal women.
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Figure 3: Estimated treatment ratios of AUC0–24h,SS and
Cmax,0–24h,SS of ethinylestradiol and levonorgestrel with
and without co-administration of oral semaglutide.

• Co-administration with oral semaglutide at steady state did not affect
the AUC0–24h,SS or Cmax,0–24h,SS of ethinylestradiol or levonorgestrel as the
two-sided 90% CI of the estimated ratios were within the pre-defined
interval (0.80–1.25) in each case (Figure 3).
• Other secondary PK endpoints for ethinylestradiol and levonorgestrel were
similar with and without oral semaglutide (Table 1).
• Results for the PK of oral semaglutide (data not shown) were consistent with
those previously reported in a trial that assessed the PK of oral semaglutide
after multiple once-daily dosing.1

OC

OC

OC + oral
semaglutide

16.3 (30.9)

17.2 (33.0)

2402.5 (36.2)

2569.5 (39.7)

Tmax (h)

1.0 (1.0, 2.0)

1.0 (1.0, 3.0)

1.0 (0.5, 4.0)

1.0 (0.5, 1.0)

T1/2 (h)

19.1 (17.5)

20.5 (17.2)

32.8 (15.4)

31.9 (17.2)

CL/F (L/h)

38.3 (23.5)

36.3 (22.5)

1.9 (30.4)

1.8 (34.1)

MRT (h)

22.6 (18.7)

23.0 (21.1)

52.4 (19.4)

51.7 (20.4)

V/F (L)

867 (21.4)

835 (23.5)

101 (26.9)

94 (35.3)

All data are geometric mean (coefficient of variation) except Tmax which is median (min, max).

Estimated treatment
ratio (90% CI)

OC: oral contraceptive; Ctrough: trough plasma concentration measured at the end of a dosing interval; Tmax: time to maximum
observed concentration; T1/2: terminal half-life; CL/F: total apparent clearance; MRT: mean residence time; V/F: apparent volume
of distribution.
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Conclusions
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• Oral semaglutide did not affect the total or maximum exposure of
ethinylestradiol or levonorgestrel, which supports that oral semaglutide
is suitable for use with concomitant OC.
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AUC0–24h,SS: area under the plasma concentration−time curve during a dosing interval (0−24 h) at steady state;
CI: confidence interval; Cmax,0–24h,SS: maximum concentration during a dosing interval (0−24 h) at steady state.

• No safety concerns were identified in this trial.

Figure 2: Geometric mean plasma concentration–time curves of ethinylestradiol and levonorgestrel with and without co-administration of oral semaglutide.
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• All 25 subjects were exposed to the trial products and were included in the
full analysis set.

• Mean concentration-time profiles of ethinylestradiol and levonorgestrel with
and without oral semaglutide are shown in Figure 2.
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• The safety and tolerability profile of oral semaglutide was consistent with
previous oral semaglutide trials and with the known safety profile of
GLP-1 receptor agonists.1–3

• A total of 25 healthy postmenopausal women were included with a mean
± standard deviation age of 62 ± 6 years and a BMI of 24.1 ± 1.9 kg/m2.
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• All adverse events were mild or moderate in severity and there were no
serious events or events leading to treatment withdrawal.

• Similar analyses were done for the secondary endpoint, the maximum plasma
concentration (Cmax,0–24h,SS) of ethinylestradiol and levonorgestrel during a
dosing interval (0−24 h) at steady state.
• Further secondary endpoints included other PK parameters, safety
and tolerability.

Table 1: Secondary PK endpoints for ethinylestradiol and levonorgestrel with
and without co-administration of oral semaglutide.
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• Confirmation that oral administration of semaglutide does not affect the
systemic exposure of ethinylestradiol or levonorgestrel, e.g. by influencing
their absorption or by inducing CYP3A4 in vivo, is required.
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• Ethinylestradiol and levonorgestrel are widely used in oral
contraceptives (OC) and are primarily metabolised via the cytochrome
P450 enzyme CYP3A4, expressed in the liver and intestine. However,
neither semaglutide nor SNAC inhibit or induce any of the CYP enzymes
in vitro; hence the risk of drug-drug interactions between oral semaglutide
and drugs metabolised via the CYP450 system is considered low.

Screening visit

• Oral semaglutide contains the human glucagon-like peptide-1
(GLP-1) analogue, semaglutide, and the absorption enhancer, sodium
N-(8-[2-hydroxybenzoyl] amino caprylate (SNAC), and is in development
for the treatment of type 2 diabetes.
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Figure 1: Trial design.
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OC: oral contraceptive.
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