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ABSTRACT

Introduction: Deucravacitinib, an oral, selec-
tive, allosteric tyrosine kinase 2 inhibitor,
blocks cytokine signaling involved in psoriasis
pathogenesis. This ethnic-bridging study eval-
uated deucravacitinib pharmacokinetics, toler-
ability, and safety in healthy Chinese subjects.
Methods: This phase I, double-blind, sin-
gle-/multiple-dose study randomized healthy
Chinese subjects 4:1 to a single dose of deu-
cravacitinib 6 mg or placebo (group 1) or deu-
cravacitinib 12 mg or placebo (group 2) on day 1;
groups 1 and 2 received deucravacitinib 6 mg and
12 mg once daily, respectively, or placebo on
days 5–19. Blood samples were collected on
days 1–5 (0 predose–96 h postdose), day 5 (0–24 h
postdose), days 9 and 12 (0 h), and day 19 (0–24 h
postdose). Deucravacitinib and metabolite (BMT-
153261, BMT-158170) concentrations were
determined using liquid chromatography/mass
spectrometry; pharmacokinetic parameters were

calculated using noncompartmental analysis.
Urine was collected on days 1–4 (4 h pre-
dose–96 h postdose). Safety was monitored
throughout.
Results: Forty healthy Chinese subjects
(groups 1 and 2: deucravacitinib, n = 32; pla-
cebo, n = 8) were enrolled. Deucravacitinib was
rapidly absorbed after single-/multiple-dose
administration, with median time to maximal
plasma concentration of 1.5–2.3 h. Systemic
exposure after single or multiple doses increased
approximately twofold with twofold dose
increase. Modest deucravacitinib accumulation
was observed after multiple-dose administration
(1.3- to 1.4-fold increase in area under the curve
[AUC] under one dosing interval). Metabolite-
to-parent ratios for maximal plasma concen-
tration and AUC remained consistent in each
dose group. Mean urinary percent recovery and
renal clearance were similar between dose
groups. Most adverse events (AEs) were
mild/moderate, with no serious treatment-re-
lated AEs, deaths, or discontinuations due to
AEs.
Conclusion: Deucravacitinib was safe and well
tolerated in healthy Chinese subjects. Deu-
cravacitinib exhibited rapid absorption, dose-
related increases in exposure, comparable half-
life, and no evidence of time-dependent phar-
macokinetics, suggesting minimal effect of
Chinese ethnicity on deucravacitinib
pharmacokinetics.
Clinical Trial Registration: NCT03956953.
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PLAIN LANGUAGE SUMMARY

Deucravacitinib, a new oral medication, blocks
an enzyme called tyrosine kinase 2 (TYK2),
which is activated in plaque psoriasis. This
reduces thick, scaly patches of skin, itching, and
other symptoms. How a drug is absorbed and its
effects can vary between patients of different
races and ethnicities. We studied the safety of
deucravacitinib in healthy Chinese volunteers.
We also studied how bigger or smaller doses of
deucravacitinib change how much of it is
absorbed into the blood. We found that most
side effects of deucravacitinib were mild or
moderate compared to volunteers taking pla-
cebo, a look-alike pill that contains no drug.
The most common side effects were skin rashes
and headaches. No serious side effects were
related to deucravacitinib. Deucravacitinib was
quickly absorbed into the blood. The time it
took for deucravacitinib to reach its maximum
amount in the blood was similar regardless of
how large of a dose was initially taken.
Increasing the amount of deucravacitinib taken
also increased the total amount of deucravaci-
tinib absorbed, both in terms of the total
amount absorbed and the maximum amount in
blood at one time. These results in healthy
Chinese volunteers were similar to the results of
other studies in a general population of many
races and ethnicities. Deucravacitinib works the
same in Chinese patients as in patients of other
ethnicities. Chinese patients will not need to
adjust their dose when taking deucravacitinib.

Keywords: Chinese subjects; Deucravacitinib;
Pharmacokinetics; Psoriasis; Safety; Tyrosine
kinase 2 inhibitor

Key Summary Points

Why carry out this study?

Deucravacitinib is a novel tyrosine
kinase 2 inhibitor approved for the
treatment of plaque psoriasis.

There may be racial or ethnic effects on
drug pharmacokinetics and metabolism.

This study evaluated the
pharmacokinetics and safety of
deucravacitinib in healthy Chinese
subjects to determine if there were racial
and ethnic disparities.

What was learned from the study?

Deucravacitinib was safe and well
tolerated, and exhibited similar
pharmacokinetics and dose effects in
healthy Chinese subjects as reported for
the general population in previous
studies.

Chinese ethnicity has minimal effect on
deucravacitinib pharmacokinetics.

INTRODUCTION

Tyrosine kinase 2 (TYK2) is an intracellular
kinase that mediates signaling of cytokines
(e.g., interleukin-23, type I interferons)
involved in the pathogenesis of various
immune-mediated, inflammatory diseases such
as psoriasis, psoriatic arthritis, inflammatory
bowel disease, and systemic lupus erythemato-
sus [1]. Deucravacitinib, an oral, selective,
allosteric TYK2 inhibitor, is approved in the
USA, European Union, and other countries for
the treatment of adults with moderate-to-severe
plaque psoriasis who are candidates for systemic
therapy [2, 3]. Deucravacitinib is highly selec-
tive for TYK2 because it binds to the regulatory
domain of the kinase, whereas Janus kinase
(JAK) 1, 2, and 3 inhibitors bind to the more
conserved catalytic domain of the kinase [1]. As
a result, deucravacitinib avoids the off-target
effects associated with JAK 1, 2, and 3 inhibitors
[4].

The pharmacokinetics (PK) and safety of
deucravacitinib in healthy subjects were previ-
ously reported in a first-in-human study
(NCT02534636) [5]. Deucravacitinib was rapidly
absorbed, attaining a time to maximum plasma
concentration (tmax) within 1.0 h after dosing,
after which the plasma concentration declined
in an exponential manner, with a plasma half-
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life (t1/2) of 8–15 h [5]. Deucravacitinib demon-
strated dose-proportional PK, with modest sys-
temic accumulation (1.4- to 1.9-fold) observed
after multiple dosing [5]. Additional PK analyses
revealed that the major pathways of deu-
cravacitinib elimination included metabolism
by cytochrome P450 (CYP) 1A2 (* 25% of
dose), uridine 50-diphospho-glucuronosyltrans-
ferase 1A9 (* 24% of dose), carboxylesterase 2
(* 15% of dose), CYP2B6/CYP2D6 (* 6% of
dose), direct urinary elimination (* 13% of
dose), and fecal excretion (* 26% of dose).
Deucravacitinib was generally safe and well
tolerated when administered as single or mul-
tiple doses for up to 12 days to healthy subjects
in the first-in-human study [5].

The PK and safety of drugs can vary among
populations, reflecting racial and ethnic dis-
parities in how a specific drug is metabolized in
any given population [6–8]. The current ethnic
bridging study was designed to evaluate the PK,
safety, and tolerability of single and multiple
doses of deucravacitinib in healthy Chinese
subjects. Deucravacitinib 6 mg and 12 mg once
daily were evaluated in previous phase II [9, 10]
and phase III [11, 12] trials. Based on the doses
studied in these trials, the current ethnic
bridging study also evaluated deucravacitinib
6 mg and 12 mg.

METHODS

Study Design

This was a phase I, double-blind, randomized,
placebo-controlled, single- and multiple-dose
study (Fig. 1). The study was conducted at a
single clinical facility in China (Beijing Anzhen
Hospital, Capital Medical University, Beijing,
China) in accordance with the Declaration of
Helsinki and the International Conference on
Harmonization E6 Guidelines on Good Clinical
Practice. An institutional review board reviewed
and approved the study protocol and related
documents, and all subjects provided written
informed consent before any study procedures
were performed. This study is registered at www.
clinicaltrials.gov as NCT03956953.

On day 1, eligible healthy subjects were
randomized 4:1 to a single oral dose of deu-
cravacitinib 6 mg or matching placebo
(group 1) or a single oral dose of deucravacitinib
12 mg or placebo (group 2). On day 5 through
day 19, subjects in group 1 received deucravac-
itinib 6 mg once daily or placebo, and subjects
in group 2 received deucravacitinib 12 mg once
daily or placebo. Subjects were admitted to the
clinical facility on day - 1 and were required to
fast (i.e., nothing to eat or drink except water)
for approximately 10 h before and 4 h after
study drug administration on days 1, 5, and 19.

Participants

Healthy adult male and female subjects (born in
mainland China with both parents ethnically
Chinese) without any evidence of organ dys-
function or clinically significant abnormalities
in medical history, physical examination find-
ings, 12-lead electrocardiogram recordings, and
clinical laboratory evaluations were eligible for
study inclusion. Subjects were required to be
between 18 and 45 years of age with a body
mass index of 18.0–24.0 kg/m2 and total body
weight C 50 kg. Female subjects were required
to have proof that they were not pregnant at the
time of screening. Key exclusion criteria were a
history of serious bacterial, fungal, or viral
infection; any significant acute or chronic ill-
ness, including infection within 7 days of study
admission; a history of or suspected immunod-
eficiency or other factor that would increase the
risk of developing an infection; use or intended
use of over-the-counter medication or Chinese
herbal preparations within 14 days before dos-
ing and during the study; and use of any pre-
scription drugs or over-the-counter acid
controllers within 4 weeks before study drug
administration.

Pharmacokinetic Sampling
and Bioanalytical Methodology

Blood specimens for PK analysis were collected
at selected time points on days 1–5 (0 [predose]
to 96 h postdose), day 5 (0–24 h postdose),
days 9 and 12 (0 h), and day 19 (0–24 h
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postdose). Plasma samples processed from the
collected blood specimens were analyzed for
deucravacitinib and its metabolite (BMT-
153261 and BMT-158170) concentrations using
validated liquid chromatography/mass spec-
trometry assays. The lower limit of quantitation
of deucravacitinib, BMT-153261, and BMT-
158170 in plasma was 0.5 ng/mL. Urine collec-
tion was performed during the single-dose per-
iod on days 1–4 (4 h predose to 96 h postdose).
A validated assay was used to analyze urine
samples for deucravacitinib only; the lower
limit of quantitation of deucravacitinib in urine
was 0.2 ng/mL.

Pharmacokinetic Analyses

PK parameters for deucravacitinib and its
metabolites were area under the concentra-
tion–time curve (AUC) from 0 to the time of the
last quantifiable concentration (AUC0–t), AUC
from 0 to infinity (AUC0–?), AUC over one
dosing interval (AUCtau), tmax, t1/2, maximum
plasma concentration (Cmax), apparent oral
total body clearance (CLT/F; deucravacitinib
only), total amount of drug recovered in urine
(URt; deucravacitinib only), total percentage of
administered dose recovered unchanged in
urine (pURt; deucravacitinib only), and renal

Fig. 1 Study design. QD once daily

Table 1 Baseline subject demographics

Category or statistic Safety set Pharmacokinetic set

Placebo
(n = 8)

Deucravacitinib
6 mg
(n = 16)

Deucravacitinib
12 mg
(n = 16)

Overall
(N = 40)

Overall
(N = 32)

Sex, n (%)

Male 4 (50) 7 (43.8) 10 (62.5) 21 (52.5) 17 (53.1)

Female 4 (50) 9 (56.3) 6 (37.5) 19 (47.5) 15 (46.9)

Age, mean (SD), years 31.3 (6.09) 31.4 (7.21) 32.8 (7.71) 32.0 (7.07) 32.1 (7.38)

Height, mean (SD), cm 167.1 (7.94) 162.4 (7.14) 164.8 (9.71) 164.3 (8.39) 163.6 (8.48)

Weight, mean (SD), kg 57.80 (4.396) 59.35 (4.381) 59.87 (6.495) 59.25 (5.260) 59.61 (5.456)

Body mass index, mean (SD),

kg/m2

20.75 (1.666) 22.54 (1.468) 22.02 (1.053) 21.98 (1.482) 22.28 (1.285)

SD standard deviation
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clearance (CLR; deucravacitinib only). PK anal-
yses included all subjects who received at least
one dose of study drug and had sufficient con-
centration–time data available to calculate at
least one key PK parameter (i.e., Cmax or AUC).
PK parameters were estimated from plasma and
urine concentration data by non-compartmen-
tal analysis using Phoenix WinNolin (version
8.1; Certara Inc., Princeton, NJ, USA).

Safety Analyses

Safety was evaluated throughout the study via
adverse event monitoring using the Medical
Dictionary for Regulatory Activities (MedDRA
version 22.0). Physical examinations, vital sign
measurements, 12-lead electrocardiogram
recordings, and clinical laboratory evaluations
were performed at selected time points during
the study. Any subject who received at least one

Fig. 2 Mean plasma concentration versus time at day 1 after a single dose of deucravacitinib: a deucravacitinib, b BMT-
158170, and c BMT-153261. LLOQ lower limit of quantitation

Dermatol Ther (Heidelb) (2023) 13:3153–3164 3157



dose of study drug was included in the safety
analyses.

Statistical Analyses

No formal statistical testing of study results was
performed. The sample sizes specified in this
study were not based on statistical power con-
siderations but were typical for single- and
multiple-dose PK studies where both active drug
and placebo are administered within groups.

The plasma concentrations of deucravaci-
tinib and each metabolite were summarized by
dose and time point during the single- and
multiple-dose periods; the urine concentrations
of deucravacitinib only were summarized dur-
ing the single-dose period. Additionally, semi-
logarithmic and linear plots of the arithmetic
mean and standard deviation by dose and time
point were produced for the single- and multi-
ple-dose periods. Descriptive statistics (n, mean,
standard deviation, geometric mean, percent
coefficient of variation, median, minimum, and
maximum) were used to summarize plasma and

urine concentrations as well as PK parameters.
PK data management was performed using SAS
version 9.4 (SAS Institute Inc, Cary, NC, USA).

Incidences of adverse events, serious adverse
events, adverse events by severity, and adverse
events related to study drug were summarized.
Marked abnormalities in clinical laboratory
parameters, electrocardiogram recordings, vital
sign measurements, and physical examination
findings occurring up to 30 days after study
drug administration were also summarized.

RESULTS

Baseline Subject Demographics
and Clinical Characteristics

A total of 40 subjects were randomized and
received study drug in group 1 (deucravacitinib,
n = 16; placebo, n = 4) and group 2 (deucravac-
itinib, n = 16; placebo, n = 4). Thirty-nine sub-
jects completed the study; one subject in the
deucravacitinib 6 mg single-dose cohort dis-
continued as a result of pregnancy (additional

Table 2 Summary of pharmacokinetic parameters after a single dose of deucravacitinib

Parameter Deucravacitinib
6 mg
Once daily (n = 16)

Deucravacitinib
12 mg
Once daily (n = 16)

Ratio of deucravacitinib
12 mg:6 mg

Cmax, geometric mean (%CV), ng/mL 66.8 (15.4) 155.0 (19.1) 2.3:1

tmax, median (min, max), h 2.25 (1.50, 3.00) 1.50 (0.50, 2.50) 0.7:1

t1/2, mean (SD), h 12.5 (4.53) 14.8 (6.55) 1.2:1

AUC0–t, geometric mean (%CV), h�ng/mL 600 (17.7) 1250 (23.9) 2.1:1

AUC0–?, geometric mean (%CV), h�ng/mL 613 (17.6) 1271 (23.6) 2.1:1

CLT/F, geometric mean (%CV), L/h 9.78 (18.1) 9.44 (21.7) 1.0:1

URt, mean (SD), mg 0.786 (0.188) 1.42 (0.272) 1.8:1

pURt, mean (SD), % 13.1 (3.14) 11.8 (2.27) 0.9:1

CLR, geometric mean (%CV), L/h 1.25 (18.3) 1.09 (19.5) 0.9:1

%CV percent coefficient of variation, AUC0–? area under the concentration-time curve from 0 to infinity, AUC0–t area
under the concentration–time curve from 0 to the time of the last quantifiable concentration, CLT/F apparent oral total
body clearance, CLR renal clearance, Cmax maximum plasma concentration, pURt total percentage of administered dose
recovered unchanged in urine, SD standard deviation, t1/2 plasma half-life, tmax time to maximum plasma concentration,
URt total amount of drug recovered in urine
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details are provided in the ‘‘Safety’’ section).
Baseline subject demographics and clinical
characteristics were similar across groups
(Table 1).

Pharmacokinetics of Deucravacitinib
and Metabolites

Deucravacitinib was rapidly absorbed after a
single dose (Fig. 2; Table 2) or following multi-
ple daily doses of 6 mg or 12 mg (Fig. 3;
Table 3), with median tmax ranging between 1.5
and 2.3 h. Values for Cmax, AUC0–t, and AUC0–?

after a single dose (Table 2) and steady-state
values for Cmax and AUCtau after multiple doses
(Table 3) increased by approximately twofold
with a twofold increase in deucravacitinib dose.
Modest accumulation of deucravacitinib, which
was consistent between doses, was observed
after multiple doses (1.3- to 1.4-fold increase in
AUCtau) (Table 3). CLT/F values were dose
independent after a single dose (Table 2) or
following multiple daily doses (Table 3). The
metabolite-to-parent ratio for Cmax and AUC
remained consistent for BMT-153261 and BMT-
158170 in the 6-mg and 12-mg dose groups
after single- or multiple-dose administration of
deucravacitinib (Tables 4, 5). Mean percentage

of urinary recovery and mean CLR values of
deucravacitinib were similar after a single dose
of 6 mg or 12 mg (Table 2).

Safety

Twenty subjects (50%) developed at least one
treatment-emergent adverse event considered
related to deucravacitinib; the most common
treatment-related events were mild rash (n = 14
[35%]) and mild headache (n = 8 [20%];
Table 6). Two severe adverse events of elevated
creatine phosphokinase levels were reported
(one at each dose in the multiple-dose group),
which were considered related to deucravaci-
tinib. Both events resolved without medical
treatment and without the need to delay or
discontinue deucravacitinib administration. All
other adverse events also resolved without
medical treatment, and none resulted in study
discontinuation. One serious adverse event
(hospitalization secondary to an elective abor-
tion), which was considered not related to
deucravacitinib treatment, was reported during
the study. No deaths were reported. No clini-
cally significant abnormal electrocardiogram
results or changes in vital signs were observed.

Fig. 3 Mean plasma concentration of deucravacitinib versus time at day 5 and day 19 after multiple dosing:
a deucravacitinib 6 mg once daily, b deucravacitinib 12 mg once daily. LLOQ lower limit of quantitation, QD once daily
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DISCUSSION

This is the first study to evaluate the PK, safety,
and tolerability of single and multiple doses of
the TYK2 inhibitor deucravacitinib in healthy
Chinese subjects. The phase I study demon-
strated that deucravacitinib was rapidly absor-
bed after oral administration of single or
multiple doses. Systemic exposure to deu-
cravacitinib after a single dose and at steady-
state exposures after multiple doses increased in
a dose-proportional manner. Modest accumu-
lation of deucravacitinib in both dose groups
was observed after multiple dosing, and deu-
cravacitinib was rapidly eliminated. Similar to
deucravacitinib, systemic exposure to the
metabolites of deucravacitinib was dose pro-
portional and the metabolite-to-parent ratio
remained consistent between dose groups after
single- or multiple-dose administration. The
mean percentage of urinary recovery and the
CLR of deucravacitinib were similar between
dose groups after single-dose administration.
Deucravacitinib was safe and well tolerated in
healthy Chinese subjects.

The PK profile of deucravacitinib in healthy
Chinese subjects was comparable to that previ-
ously described in a phase I, first-in-human
study of healthy non-Chinese subjects [5]. The
t1/2 value after single dosing and the Cmax and
AUCtau values after multiple dosing were gen-
erally comparable in both studies, suggesting
limited ethnic variability. Moreover, the PK
parameters of deucravacitinib in healthy Chi-
nese subjects and in healthy non-Chinese sub-
jects in the first-in-human study were linear and
dose proportional at the dose ranges evaluated
in these studies. Similar to non-Chinese subjects
[5], deucravacitinib exhibited rapid absorption,
dose-related increases in exposure, comparable
terminal t1/2, and no evidence of time-depen-
dent PK in Chinese subjects, suggesting mini-
mal effect of Chinese ethnicity on
deucravacitinib PK. The lack of substantial dif-
ferences in the PK profile of deucravacitinib
between healthy Chinese subjects and healthy
non-Chinese subjects in the first-in-human
study is consistent with the absorption, meta-
bolism, and elimination mechanism of
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deucravacitinib. PK differences between Chi-
nese and non-Chinese subjects for deucravaci-
tinib, a small molecule metabolized via drug-
metabolizing enzymes and transporters, could
arise as a result of differences in enzyme or
transporter activity between the various eth-
nicities. However, as multiple enzymes and
pathways are involved in the metabolism of
deucravacitinib, it is unlikely that genetic
polymorphisms in any one enzyme would
meaningfully alter deucravacitinib exposure.

Although the sample size in this study
(pharmacokinetic population, N = 32; safety
population, N = 40) is generally consistent with
those in other phase I trials that evaluated the
pharmacokinetics and safety of other agents
used to treat plaque psoriasis (N = 24–89)
[13–15], the relatively small sample size, com-
bined with the short study duration and popu-
lation of healthy volunteers, may limit how
study results may be generalized to patients
with plaque psoriasis who will receive longer-
term deucravacitinib treatment. A larger,
phase III randomized controlled trial
(NCT04167462) has been conducted in main-
land China, Taiwan, and South Korea to further

evaluate the efficacy and safety of deucravaci-
tinib in a population from this region with
moderate to severe plaque psoriasis.

This study demonstrated that deucravaci-
tinib administered as single or multiple doses of
6 mg or 12 mg once daily was safe and well
tolerated in healthy Chinese subjects. Most
adverse events were mild or moderate in sever-
ity and there were no serious treatment-related
adverse events, deaths, or discontinuations due
to adverse events. Elevations in creatine phos-
phokinase were transient and resolved without
medical treatment or deucravacitinib delay or
discontinuation. The safety and tolerability
profile of deucravacitinib in healthy Chinese
subjects is consistent with that described in the
phase I, first-in-human deucravacitinib trial in
healthy non-Chinese subjects [5].

CONCLUSION

The TYK2 inhibitor deucravacitinib, adminis-
tered as single or multiple doses, was safe and well
tolerated in healthy Chinese subjects. Similar to
non-Chinese subjects, deucravacitinib exhibited

Table 4 Summary of metabolite pharmacokinetic parameters and metabolite–parent ratios after single dose of
deucravacitinib

Parameter BMT-158170 BMT-153261

Deucravacitinib
6 mg
Once daily
(n = 16)

Deucravacitinib
12 mg
Once daily
(n = 16)

Deucravacitinib
6 mg
Once daily
(n = 16)

Deucravacitinib
12 mg
Once daily
(n = 16)

Cmax, geometric mean (%CV), ng/mL 17.1 (27.5) 34.6 (18.1) 6.92 (2.40) 17.1 (5.90)

tmax, median (min, max), h 2.50 (1.00, 4.00) 2.25 (1.00, 4.00) 6.00 (3.00, 10.00) 4.00 (4.00, 6.00)

t1/2, h, mean (SD) 11.4 (4.63) 15.8 (9.08) 13.5 (2.46) 16.3 (5.75)

AUC0–?, geometric mean (%CV),

h�ng/mL

210 (34.7) 419 (28.1) 163 (45.4) 360 (82.3)

MR Cmax, geometric mean (%CV) 0.305 (22.0) 0.267 (19.8) 0.102 (37.4) 0.109 (35.7)

MR AUC0–?, geometric mean (%CV) 0.409 (25.9) 0.393 (22.0) 0.266 (34.6) 0.286 (32.6)

%CV percent coefficient of variation, AUC0–? area under the concentration–time curve from 0 to infinity, Cmax maximum
plasma concentration, min, max minimum, maximum, MR metabolite to parent ratio, SD standard deviation, t1/2 plasma
half-life, tmax time to maximum plasma concentration
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rapid absorption, dose-related increases in
exposure, comparable terminal t1/2, and no evi-
dence of time-dependent PK in Chinese subjects,
suggesting minimal effect of Chinese ethnicity
on deucravacitinib PK. Consequently, ethnic-
specific dose adjustment is not considered nec-
essary for deucravacitinib in the Chinese
population.
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