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OBJECTIVE: Oral Janus kinase inhibitors (JAK) are effective in managing moderate-to-severe atopic dermatitis (AD), but concerns regarding venous
thromboembolism (VTE) risk persist, particularly in female patients with overlapping risk factors such as oral contraceptive pill (OCP) use and nicotine exposure
(primarily smoking). We evaluated VTE events in this population using data from the abrocitinib clinical trial program. METHODS: We reviewed the Phase Il and
Phase Ill clinical trial data (JADE program) for abrocitinib in AD, focusing on VTE incidence in female patients with documented OCP use and nicotine exposure

to contextualize thromboembolic risk. RESULTS: VTE events were rare. Nonfatal VTE incidence was low, with dose-specific incidence rates less than 1.0 per

100 patient-years (PY). Among female patients taking OCPs and current or former smokers, no VTEs occurred (0 of 78). In the overall active study group, most
VTEs arose in patients with multiple baseline risk factors (eg, obesity, immobilization, prior thrombosis). Discontinuation due to VTE-related adverse events was
infrequent (n=7, 0.13/100 PY) in the overall study group. No VTE-related deaths were reported. Comparative rates were consistent with or lower than background
risk in AD populations with similar demographics. LIMITATIONS: This review is limited by the lack of publicly available patient-level data, possible underreporting
of lifestyle risk factors, inability to quantify total nicotine exposure, small sample size, and unmeasured confounding variables. CONCLUSION: VTE events in
female patients with AD treated with abrocitinib, including those taking 0CPs and with nicotine exposure, were rare and generally associated with multiple
concurrent risk factors for VTE. No VTE events were noted in female patients treated with abrocitinib who were taking 0CPs and with history of smoking/nicotine
exposure. These findings may help contextualize VTE risk in real-world treatment decisions. KEYWORDS: Atopic dermatitis, Janus kinase inhibitor, venous
thromboembolism, oral contraceptives, nicotine, safety, abrocitinib

topic dermatitis (AD) is a chronic inflammatory skin disease that systemic inflammation in AD." Oral Janus kinase inhibitors (JAKi) have

most commonly presents with itch, eczematous lesions, and revolutionized the treatment of AD, given their rapid, targeted mechanism
arelapsing and remitting course. Beyond the marked impact that modulates multiple key inflammatory cytokines (interleukin [IL]
on quality of life, untreated moderate-to-severe AD is associated with 4,1L-13, 1L-31, thymic stromal lymphopoietin [TSLP], IL-22, interferon
increased rates of major adverse cardiovascular events and venous [IFN]-y) in this heterogeneous disorder. The selective JAKT inhibitors
thromboembolism (VTE), likely due to the underlying state of chronic (abrocitinib, upadacitinib) are approved to treat moderate-to-severe AD in
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TABLE 1. VTE incidence and nonfatal VTE rates: clinical trial and population-based data (Phase Il and |1l data)

CLINICAL TRIAL (95% (I;"E EVENTS, n (%)
CONSISTENT DOSE COHORT
Moderate AD 0.17(0.05-0.45  0.09(0.01-0.31) NA NA
Severe AD 0.20(0.04-0.58)  0.13(0.02-0.48) NA
_
Male 0.23(0.08-0.55)  0.14(0.03—0.41) NA
Female 0.12(0.01-0.43)  0.06 (0.00-0.33) NA
_
Current/former smoker 0.38(0.10-0.96)  0.19(0.02-0.68) NA
Never smoker 0.11(0.02-0.32)  0.07 (0.01-0.27) NA
_
White 0.23(0.09-0.51)  0.12(0.02-0.34) NA
Black 0.50(0.01-2.79)  0.50(0.01-2.79) NA NA
Asian 0.00 (0.00-0.40) 0.0 (0.00—0.40) NA NA
Other 0.00(0.00-3.65) 0.0 (0.00-3.65) NA
100mg (n=1053) NA 0.28 (0.13-0.52) 1(0.1)
200mg (n=1997) NA NA 0.19 (0.09-0.35) 9(0.5)
all doses (n=3050) NA 0.16 (0.15-0.25) 10(0.3)
Danish cohort (n=17,341) NA NA 0.14(0.12-0.16)
Kaiser cohort (n=8197) NA NA 0.44 (0.43-0.45) 15,872 (2.5)
THIN cohort (n=625,083) NA NA 0.45 (0.45-0.45) NA

Data were extracted from integrated safety analyses of abrocitinib clinical trials. Clinical trial incidence rates (events

per 100 PY [95% Cl]) were derived from the Phase Il monotherapy study (NCT02780167) and the Phase I1l studies JADE
MONO-1 (NCT03349060), JADE MONO-2 (NCT03575871), JADE TEEN (NCT03796676), JADE COMPARE (NCT03720470),
JADE DARE (NCT04345367; 200mg only), JADE REGIMEN (NCT03627767), and JADE EXTEND (NCT03422822; consistent-
dose cohort patients had been allocated to receive the same abrocitinib dose throughout exposure in the qualifying
parent study and/or long-term study), stratified by baseline AD severity, sex, smoking status, and race." Dose-specific
incidence rates for nonfatal VTE were obtained from updated analyses including 3050 patients exposed to abrocitinib
100mg or 200mg daily, with adjudicated events reviewed by an independent committee. Population-based comparison
rates were obtained from retrospective cohort studies of Danish patients with AD (aged >12 years, 2000-2018), Kaiser
Permanente Northern California members with moderate-to-severe AD (2007—2018), and the UK THIN database (aged
>18 years, 1994-2015). These were obtained by Simpson E, Gutermuth J, Maurer M, et al. Integrated Safety Analysis of
Abrocitinib in 3848 Patients With Moderate-To-Severe Atopic Dermatitis: Data From More Than 7000 Patient-Years With
Up to ~4.5 Years of Exposure. [Oral Presentation]. Rows with NA indicate variables not reported across datasets.

AD: atopic dermatitis; Cl: confidence interval; NA: not available; PE: pulmonary embolism; VTE: venous thromboembolism

with rheumatoid arthritis on concomitant
methotrexate.® Although VTE events in either
drug in AD trials were rare and no signal was
identified for VTE, this created significant
hesitation for many prescribers.

Herein, we focus on female patients taking
oral contraceptive pills (OCPs) with a history
of nicotine use (primarily smoking), given that
both are independent and synergistic risk factors
for VTE. This particular patient population
was not excluded from the AD clinical trials;

patients aged 12 years and older.>* However, in
the United States, these medications are labeled
with a boxed warning that reports "Thrombosis
has occurred in patients treated with abrocitinib
(or upadacitinib). Increased incidence of
pulmonary embolism, venous and arterial
thrombosis with another JAK inhibitor (JAKi)

vs. tumor necrosis factor a (TNF-a) blockers."*
This is extrapolated from the ORAL Surveillance
study, which evaluated tofacitinib vs. TNF-a
inhibitor risk profiles in high-risk patients
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therefore, the outcomes can provide important
and pragmatic information for clinicians.

METHODS

Cohort data were analyzed from the clinical
trial program for abrocitinib (Phase Il and
Phase Ill studies) in moderate-to-severe AD in
women with nicotine exposure history (current
or former smoking) and oral contraception use.
The reported incidence rates of VTEs in this
population of interest were compared with
those without these risk factors.

RESULTS

A total of 1384 female patients were in the
abrocitinib JADE clinical program (including
data from the Phase Il monotherapy study and
the Phase Il studies: JADE MONO-1, JADE
MONO-2, JADE TEEN, JADE COMPARE, JADE DARE,
JADE REGIMEN, and JADE EXTEND). Of them,
405 (29.3%) were taking OCPs. Among OCP users,
78 (19.3%) were current or former smokers, and
none developed VTE over 4.5 years (Table 1).”¢

DISCUSSION

While clinical data support a low incidence
rate of VTEs with long-term use of JAKi for the
treatment of AD,"*¢? there remains concern
with the use of oral JAKi in female patients
taking OCPs (particularly combined estrogen/
progestin agents) who are also smokers due
to perceived risk, given the class-wide boxed
warning. However, the warning is extrapolated
from a United States Food and Drug
Administration (FDA)-mandated postmarketing
safety study of oral tofacitinib, a pan-JAKi, in
an enriched high-risk rheumatoid arthritis
population treated in combination with other
immunosuppressants vs TNF-a inhibitors, and
itis not automatically generalizable to patients
with AD (even more so female patients taking
0CPs, considering patients were 50 years of age
or older to be included in that study).® The use of
JAKi in this population is further complicated by
a post hoc analysis of the same study, wherein it
was demonstrated that only patients older than
65 years of age or who were current or former
smokers had an appreciably higher risk with
JAKi than TNF-a inhibitor use.'® Given the known
increased risk of VTEs with OCPs and smoking,
one may presume that the use of an oral JAKi
in this population may further increase that
risk. However, a prior meta-analysis including
6 abrocitinib Phase IIl dermatology clinical trials
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TABLE 2. Adjudicated venous thromboembolic events in upadacitinib and abrocitinib clinical trials: patient characteristics, event details, and risk factors

STUDY AGE
DAYS | (VEARS) m TREATMENT | EVENT DISCONTINUATION | COMMENTS/RISK FACTORS

Abrocitinib

Abrocitinib 232 44 F
Abrocitinib 30 74 M
Abrocitinib 660 59 M
Abrocitinib 85 65 M
Abrocitinib 565 16 M
Abrocitinib 48 50 F
Upadacitinib 55 22 F
Upadacitinib 383 66 M
Upadacitinib 365 | F
Upadacitinib 384 70 F
Upadacitinib 896 50 F
Upadacitinib 1454 66 F
Upadacitinib 1506 33 M
Upadacitinib 1072 59 M
Upadacitinib 1464 33 M
Upadacitinib 1351 58 M
Upadacitinib 1189 26 M
Upadacitinib 1761 30 F

200mg
200mg DVT Yes
100mg PE, DVT Yes
200mg DVT Yes
100mg DVT Yes
200mg PE Yes
200mg DVT Yes
PBO Nonfatal VTE (PE) Yes
15mg+TCS  Nonfatal, nonserious VTE (PE)  Yes
15mg Nonfatal VTE (DVT) Yes
30mg Nonfatal VTE (PE, COVID-19)  Yes
30mg Nonfatal VTE (DVT) Yes
30mg Nonfatal VTE (PE) Yes
15mg Nonfatal VTE (DVT) Yes
30mg Nonfatal, nonserious VTE (PE)  Yes
15mg+TCS  Nonfatal VTE (PE) Yes

Nonfatal, nonserious VTE

30mg (bilateral PE) Yes
30mg Nonfatal, nonserious VTE (PE)  Yes
15mg DVT Yes

Estrogen use, uterine prolapse, menopause,
hypertension, high cholesterol, 1° atrioventricular block

Arthroscopic surgery, BMI >30
Hypertension, cardiac ablation, BMI >30

Back pain, vertigo, asthma, allergies, FHx PE,
hypertension, sleep apnea, peripheral edema,
pulmonary mass, COPD, smoking, BMI =30

Clot around PICCline, hypertension
BMI =30, strong family history of VTE
Hypertension, BMI >30

OCP use, BMI 28

Age, BMI29.7, hypercholesterolemia

Factor Il mutation, prior DVT/PE, chronic left lower
extremity leg swelling, BMI 43.3, hypertension,
diabetes, smoker, FHx clot

History of PE, BMI 31.5, diabetes, hypertension,
immobilization, hospitalization, age

BMI 46, hypertension, age

Hypertension, hypercholesterolemia, former smoker
BMI 45.6, hypertension

None

Preceding automobile accident, multiple fractures
Hypertension, perforated diverticulitis

None
Left arm DVT, possibly related

Study day indicates the number of days from the start of treatment to the VTE event. Data were extracted from unified VTE events in the AbbVie long-term safety analysis data from the
Phase Il upadacitinib trials (Measure Up 1, Measure Up 2, and AD Up). Adjudicated cases in the abrocitinib consistent-dose cohort (patients who received the same dose of abrocitinib
during the parent study and JADE EXTEND, the extension study; n=3004) were obtained from Simpson et al.”? A standardized table was created with the fields Drug, Study, Study Day,
Patient Age, Gender, Treatment, Event, Discontinuation, and Comments/Risk Factors. Study day was available for upadacitinib but not for abrocitinib events. Rows were sorted by drug,
study, and study day, and original event descriptions and risk factor details were preserved.

AE: adverse event; BMI: body mass index; COPD: chronic obstructive pulmonary disease; DVT: deep vein thrombosis; FHx: family history; F: female; M: male; OCP: oral contraceptive pill;

PE: pulmonary embolism; PBO: placebo; PICCline: peripherally inserted central catheter; TCS: topical corticosteroids; VTE: venous thromboembolism

found no increased risk of adjudicated VTE with
short-term oral or topical JAKi use.’
Nonetheless, there are limitations given the
relatively small sample size that had both risk
factors of OCPs and smoking history (n=78).
Furthermore, the data were not granular
enough to break down active smokers who
are on a combined estrogen/progestin OCP,
which would be the population at highest risk
of VTE for this demographic. It is particularly
noteworthy, however, that recent studies have
shown JAKi-treated patients with AD have a
lower rate of developing VTE compared to the
background AD population and suggested
that they may even be thromboprotective.’

JAKi mitigate proinflammatory cytokines, such
as IL-6 and IFN-y, as well as P-selectin and

von Willebrand factor, resulting in decreased
atherogenesis, coagulability, and leukocyte-
endothelial adhesion." Among discontinuations
in the AD studies for abrocitinib (including
long-term extension), there were 7 cases of

VTE in patients exposed up to 4 years (0.13 per
100PY)." Though our focus is on abrocitinib, it is
also worth mentioning that in the Phase Il trials
for upadacitinib, there were only 12 cases of VTE
in patients exposed up to 6 years (<0.2 per 100
PY), none of which were female patients taking
0CPs with nicotine history.” Risk factors in these
patients included personal or family history of

JCAD

VTE, age over 65 years, hormone replacement
therapy, recent surgery, history of smoking, and
hypertension (Table 2). History of smoking and
age over 65 years were the only risk factors that
showed an increased hazard ratio, though both
had overlapping confidence intervals.’

Itis crucial that patients with AD are not
undertreated and are provided with access
to the most current and effective advanced
systemic therapies, especially when certain
reservations that limit prescribing are based
on low-quality evidence and theoretical risk.”
Biologics and JAKi have markedly different
mechanisms of action. AD biologics are human
monoclonal antibodies that inhibit either
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IL-31, IL-4, and/or IL-13 function, while JAK1
inhibitors prevent the transduction of signals
via the JAK/signal transducer and activator of
transcription (STAT) pathway, which includes
L-31, IL-4, and IL-13, but also IL-22, IFN-y, and
TSLP, which are highly relevant cytokines for
many subgroups with AD."" There are many
reasons a patient may prefer or require a JAKi
over biologic for treatment of AD. This includes
speed of onset of therapeutic response, depth
of response, preference for oral medication, or
failure or intolerance of a biologic. Moreover,
strong rationale for oral JAKi use in AD is their
performance in head-to-head clinical trials
against dupilumab, where both upadacitinib
and abrocitinib demonstrated superior skin
and itch responses.” " Regarding traditional
immunosuppressant agents, a comparison study
noted equal or higher incidence of malignancy,
VTE, and major adverse cardiac events per

100 PY among patients prescribed methotrexate,
cyclosporine, or prednisone as compared to
oral JAKi.

We acknowledge significant limitations of
these types of reviews, including paucity of
publicly available patient-level data, potential
underreporting of lifestyle risk factors,
study design, and the inability to adjust for
confounding variables. Nonetheless, our
findings provide clinicians with additional data
points to help in counseling on the usage of oral
JAKi in women of childbearing age, especially
because their contraceptive methods and/or
nicotine habits may change over time.

While these data are encouraging, we
emphasize the importance of recommending
modification of all potentially adjustable risk
factors for any patient considering an oral JAKi.
Ultimately, the treatment of AD is becoming
highly personalized, and shared decision-making
is strongly recommended. This dialogue is
particularly important, with recent data showing
that JAKi are more likely to achieve optimal
treat-to-target goals and minimal disease
activity, and we hope to encourage future trials
toinclude a larger number of patients with two
or more cardiometabolic risk factors to enhance
the generalizability of safety results.”
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