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Semaglutide impairs bioavailability of alectinib: a note of
warning based on a cross-over pharmacokinetic drug-drug
interaction study

Alectinib is a first-line treatment for patients with
advanced non-small cell lung cancer (NSCLC) harbor-
ing anaplastic lymphoma kinase-positive (ALK+) driver
aberrations with a median progression-free survival of 35
months and a 5-year overall survival of 63% [1]. Currently,
alectinib also shows improvement as an adjuvant treat-
ment in resected stage IA-IIIBALK+NSCLC [2]. Alectinib
has a mild safety profile, but a notable underreported side-
effect is weight gain [3]. Studies show sarcopenic obesity
rates doubling from24% to 47% in the first year of treatment
[3], with persisting weight gain appearing early [4]. Given
patients’ extended survival, this poses risks for metabolic,
cardiovascular, and psychological health.
Interestingly, over the past few years, glucagon-like pep-

tide 1 (GLP-1) receptor agonists semaglutide, liraglutide,
and tirzepatide, have been approved as promising anti-
obesity drugs [5]. Subcutaneous, once-weekly semaglutide
induces a weight loss of 15% after 68 weeks [5]. Hence,
semaglutide might pose an interesting means of treating
alectinib-induced weight gain. Recently, it was reported
that a patient who experienced 20 kg weight gain dur-
ing treatment with alectinib and lorlatinib, achieved 5 kg
weight loss in just 6 months with semaglutide [6].
In a retrospective analysis, alectinib plasma trough lev-

els above 435 ng/mL correlated with prolonged effective-
ness compared to lower exposures [7]. Despite moderate
interpatient variability of 40%-45%, the lipophilicity of
alectinib makes it highly dependent on dietary fat for
sufficient dissolution and subsequent absorption in the
gastro-intestinal tract to maintain adequate trough con-
centrations [7, 8]. Considering that semaglutide decreases
appetite, patients may inadvertently decrease their dietary

List of abbreviations: AUC0-10h, area under the curve for 0-10 hours;
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Terminology Criteria for Adverse Events; Ctrough, trough concentration;
Cmax, maximum concentration; CV, coefficient of variation; CI,
confidence interval; GLP-1, glucagon-like peptide 1; NSCLC, non-small
cell lung cancer; Tmax, time until Cmax.
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(fat) intake, hampering absorption of alectinib. Hence, we
investigated the effects of semaglutide on the pharmacoki-
netics of alectinib to gain insight into the pharmacokinetic
interplay between both.
Therefore, we included 10 patients in a two-period

cross-over study comparing alectinib exposure on alec-
tinib monotherapy (period A) versus co-administration of
semaglutide (period B) (Supplementary Table S1). Each
treatment period lasted oneweek. Semaglutidewas admin-
istrated as a single dose of 2.0 mg subcutaneously. Further
details on the methodology of this study and baseline
patient characteristics are provided in the Supplementary
Materials.
After alectinib monotherapy (period A), a geometric

mean of the area under the curve (AUC0-10h) of 7,114 ng ×
h/mL (coefficient of variation [CV] = 34%) was observed,
compared to an AUC0-10h of 4,843 ng × h/mL (CV =

47%) after co-administering alectinib with subcutaneous
semaglutide (period B). This change in alectinib geomet-
ric mean AUC0-10h constituted a significant and clinically
relevant reduction of 32% (95% confidence interval [CI] =
-45% to -15%; P = 0.004; Figure 1A and Supplementary
Table S2) when co-administering semaglutide. Addition-
ally, trough concentrations (Ctrough) showed a similar trend
towards lower concentrations with semaglutide, decreas-
ing the geometricmeanCtrough from681 ng/mL (CV= 29%)
to 509 ng/mL (CV = 66%), reflecting a relative difference
of -25% (95% CI = -46% to 3%; P = 0.072) when alectinib
was combined with semaglutide (period B) compared to
alectinib alone (period A). The maximum concentration
(Cmax) decreased with 36% (95% CI = -48% to -20%; P =

0.001) with a Cmax of alectinib of 875 ng/mL (CV= 31%) on
monotherapy (period A) versus 563 ng/mL (CV = 42%) in
the combination arm (period B).
Moreover, during alectinib monotherapy, all patients

had Ctrough levels surpassing the efficacy threshold (i.e.
>435 ng/mL) [7], whilst subsequent to the combination
of alectinib and semaglutide, only 60% retained plasma
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F IGURE 1 Effect of semaglutide on the pharmacokinetics of alectinib. (A) Alectinib individual AUC0-10h values and geometric mean
with 95% CI for study periods A and B. At the y-axis, the alectinib AUC0-10h geometric mean in ng × h/mL (with 95% CI), is (box-)plotted for
alectinib monotherapy (study period A; left bar) and for the combination of alectinib and semaglutide (study period B; right bar). Also, for all
10 patients their individual AUC-value (10 symbols; see legend in the figure) is projected for both study periods (and connected with a line).
(B) Change in alectinib trough concentrations of individual patients during (and after) the study. The y-axis represents the alectinib Ctrough in
ng/mL for all individual patients for study period A (alectinib monotherapy), study period B (alectinib + semaglutide), follow-up visit 1 (30 to
84 days after study period B) and follow-up visit 2 (146 to 149 days after study period B). The legend in the figure provides the symbols
representing individual patients. The dotted horizontal red line depicts the assumed efficacy-threshold (i.e. 435 ng/mL). AUC0-10h expressed as
geometric mean. ** P < 0.005. Patient numbers correspond with the subjects in Supplementary Table S3. Note: During treatment subject 2
was dose-reduced from alectinib 600 mg BID to 450 mg BID; therefore, values after period A are dose-corrected to represent a dose of 600 mg
BID. Abbreviations: A, study period A; B, study period B; AUC0-10h, area under the curve 0 to 10 hours; Ctrough, extrapolated minimum
concentration to 12 hours after administration.

levels above the efficacy threshold (P = 0.125), see Sup-
plementary Table S3. Plasma samples taken after trial
completion demonstrated that in all but 2 patients, Ctrough
levels returned to above the efficacy threshold (i.e. >435
ng/mL) at follow-up visit 1, and only 1 patient remained
below the threshold at follow-up visit 2 (Figure 1B).
After the co-administration of semaglutide, patients

experienced substantially more toxicity compared to alec-
tinib monotherapy. Gastro-intestinal side-effects such as
vomiting (period A versus period B: 0% versus 80%), nau-
sea (periodAversus periodB: 0%versus 50%), and anorexia
(period A versus period B: 0% versus 50%) were more
prevalent after administration of semaglutide. All toxicities
encompassed grade 1 or 2 toxicity according to the Com-
mon Terminology Criteria for Adverse Events (CTCAE

v5.0), see Supplementary Table S4. Review of the patient’s
diaries revealed a tendency to lower food intake after
semaglutide administration.
As this is the first study to describe an interaction

between an anti-cancer agent and semaglutide, these find-
ings hold importance for clinicians and cancer patients.
Asmentioned, for alectinib an exposure-response relation-
ship has been established based on a retrospective analysis
[7]. The value of this threshold for progression free sur-
vival, is currently studied in a prospective randomized
trial; the so-called ADAPT-ALEC study which is accruing
patients in the Netherlands and France (NCT05525338) [7].
Given this assumed exposure-response relationship, com-
bining alectinib and semaglutide could potentially hamper
the anti-neoplastic efficacy of alectinib. In our study, 4
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out of 10 subjects had trough levels below the 435 ng/mL
threshold after the combination of semaglutide and alec-
tinib, compared to none on alectinibmonotherapy. All four
of these patients were dosed alectinib 450 mg twice daily
(BID).
The mechanism of action behind GLP-1 receptor ago-

nists is manifold. In part, the positive effect on weight loss
might be due to the induction of satiety bymimickingGLP-
1, thereby causing loss of appetite [5]. In addition, GLP-1
receptor agonists reduce gastricmotility, resulting in a pro-
longed sensation of repletion after ingestion of food [5].
This mechanism also causes gastro-intestinal side-effects,
such as vomiting. In our trial, nausea and vomiting led to
at least one missed dose of alectinib in 5 patients, poten-
tially contributing to the reduction in alectinib AUC0-10h.
Nonetheless, most side-effects were transient and only
occurred within the first days post-semaglutide adminis-
tration (Supplementary Figure S1). Notably, all but one
missed alectinib dose occurred during the first two days
of period B, indicating all patients should have reached
steady state concentrations by the time of pharmacokinetic
sampling. Additionally, post-hoc sensitivity analysis found
no effect of themissed doses on alectinib exposure (Supple-
mentary Table S5). Conversely, a food effect might provide
a more plausible hypothesis for the observed reduced alec-
tinib exposure after semaglutide administration. Notably,
most patients in our study struggled to adhere to the
prescribed diet due to loss of appetite and gastrointesti-
nal adverse events, which are well-known side-effects
of semaglutide. Since alectinib is administered orally, its
absorption is significantly influenced by food intake [8], in
particular since the bioavailability is low (37%), even under
fed conditions. Therefore, alterations in food intake will
have significant impact on the systemic alectinib exposure.
In our study, food (and hence fat) intake was impaired in
most patients due to loss of appetite, likely compromising
alectinib absorption [8]. This is especially relevant since
another study found that patients on semaglutide report
having less preference for foods high in fat [9].
In our trial, semaglutidewas administered once to assess

pharmacokinetic safety. Based on our results, we highlight
the need for caution when prescribing semaglutide, espe-
cially in alectinib dose-reduced patients. While semaglu-
tide still remains a promising therapy for alectinib-induced
weight gain, further research is necessary to evaluate
long-term effects of semaglutide on alectinib treatment.
For instance, weight loss itself is associated with lower
alectinib clearance, which could subsequently increase
exposure in the long-term [10].
In conclusion, our study highlights a clinically relevant

pharmacokinetic drug-drug interaction between semaglu-
tide and alectinib resulting in a major decrease in alec-

tinib exposure, most likely by a semaglutide-mediated
food effect. This underscores the importance of exercis-
ing caution when prescribing alectinib and semaglutide
(and potentially other GLP-1 receptor agonists) concur-
rently, and necessitates monitoring of alectinib plasma
concentrations in these patients.
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SUPPORT ING INFORMATION
Additional supporting information can be found online
in the Supporting Information section at the end of this
article.
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