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Objective. To evaluate the efficacy and safety of PF-06651600 (ritlecitinib), an irreversible inhibitor of JAK3 and
the tyrosine kinase expressed in hepatocellular carcinoma (TEC) kinase family, in comparison with placebo in patients
with rheumatoid arthritis (RA).

Methods. An 8-week, phase Il, double-blind, parallel-group study was conducted. Seventy patients who were
seropositive for anti—citrullinated protein antibodies and/or rheumatoid factor were randomized 3:2 to receive oral PF-
06651600 (200 mg once daily) or placebo for 8 weeks. Eligible patients had an inadequate response to methotrexate,
and the study design allowed up to 50% of patients to have previously received 1 tumor necrosis factor inhibitor that
was inadequately effective and/or not tolerated. The primary end point was change from baseline in the Simplified
Disease Activity Index (SDAI) score at week 8, assessed by Bayesian analysis using an informative prior distribution
for placebo response.

Results. Mean change from baseline in the SDAI score at week 8 was greater in the PF-06651600 group (-26.1
[95% credible interval —29.7, —22.4]) than in the placebo group (-16.8 [95% credible interval —20.9, —12.7]; P < 0.001).
Most adverse events (AEs) were mild in severity, and no treatment-related serious AEs, severe AEs, or deaths were
reported. The most common classes of AE were infections and infestations as well as skin and subcutaneous tissue
disorders; there was 1 mild case of herpes simplex in the PF-06651600 group that was considered to be treatment
related, which resolved within 3 days without study treatment discontinuation or antiviral therapy.

Conclusion. Treatment with the oral JAK3/TEC inhibitor PF-06651600 (200 mg once daily) was associated
with significant improvements in RA disease activity and was generally well-tolerated in this small 8-week

study.
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic autoimmune disease
characterized by joint inflammation and destruction, progressive
disability, and adverse physiologic effects. Epidemiologic data from
2010 indicate that RA affects ~0.24% of the global population, with
numbers expected to increase as populations age and mortality
rates decrease (1). Anti—citrullinated protein antibodies (ACPAS)
have been observed in patients with severe RA experiencing rap-
idly progressing disease and nonresponse to treatment (2).

As there is no curative treatment for RA, European and US
guidelines recommend a treat-to-target approach, with the aim of
achieving sustained clinical remission or low disease activity, mini-
mizing joint damage, and enhancing physical function and quality
of life (3,4). Disease-modifying antirheumatic drugs (DMARDs)
are standard RA treatments (5). In patients with inadequate
response to conventional synthetic DMARDs, such as metho-
trexate, treatment may be switched or added (3,4); other treat-
ments include biologic DMARDs (including tumor necrosis factor
inhibitors [TNFi] and non-TNFi) and JAK inhibitors (5-8). Despite
these treatments, remission rates remain low (9,10), and pain and
fatigue may persist.

Tofacitinib is an oral JAK1/3 inhibitor for the treatment of RA
(11). Recently, data have emerged from preclinical and clinical
studies of JAK inhibitors with varying selectivity profiles. These
inhibitors include the JAK1/2 inhibitor baricitinib and the JAK1
inhibitor upadacitinib, both recently approved for the treatment
of moderate-to-severe RA (12-17), and the JAK1 inhibitor filgo-
tinib and the moderately selective JAK3 inhibitor peficitinib, both
under investigation as potential treatments for RA (18-23).

PF-06651600 (now known as ritlecitinib) is an orally bioavail-
able small molecule that inhibits JAK3 by irreversibly blocking the
ATP binding site and the tyrosine kinase expressed in hepato-
cellular carcinoma (TEC) family of kinases (Bruton’s tyrosine
kinase [BTK], bone marrow tyrosine kinase on chromosome X
[BMX], interleukin-2-inducible T cell kinase [ITK], resting lympho-
cyte kinase, and TEC), with high selectivity over the other JAK
isoforms, JAK1, JAK2, and Tyk2, and the broader human kinome
(24,25). TEC kinases are involved in immunologic regulation.
BTK and ITK are being explored as treatments for inflammatory
diseases as they contribute to signal transduction from antigen
receptors on B and T cells, respectively (26,27).

JAKS inhibition leads to modulation of y—common chain
cytokines, including interleukin-2 (IL-2), IL-4, IL-7, IL-9, IL-15,
and IL-21 (24,25,28), some of which have been implicated in RA
pathophysiology (11). PF-06651600 is expected to spare inhibi-
tion of iImmunoregulatory cytokines that may play protective roles,
including IL-10 and IL-27 (11,24), by JAK1 inhibition. Furthermore,
sparing inhibition of JAK2 cytokine signaling, which is associated
with hematologic adverse effects including neutropenia, thrombo-
cytopenia, and anemia (28), makes JAK3 inhibitors an attractive
therapeutic modality for inflammatory diseases including RA.

This phase lla, single-dose, randomized, placebo-con-
trolled, proof-of-concept study evaluated the efficacy and safety
of PF-06651600 in patients with moderate-to-severe RA who
were seropositive for ACPAs and/or rheumatoid factor (RF), and
had an inadequate response to methotrexate. The study design
allowed for up to 50% of the patients to have received 1 prior
TNFi.

PATIENTS AND METHODS

Patients. Eligible patients were ages 18-75 years and were
diagnosed as having RA according to the American College of
Rheumatology (ACR)/European League Against Rheumatism
2010 classification criteria (score >6/10) (29). Patients had active
disease at screening and baseline (defined by >6 tender or pain-
ful joints, >6 swollen joints, and high-sensitivity C-reactive protein
[hsCRP] >7 mg/liter), and were seropositive for ACPAs and/or RF
at screening.

Exclusion criteria included preexisting chronic autoim-
mune disease other than RA; active or historic recurrent bac-
terial, viral, fungal, mycobacterial, or other infections; evidence
of untreated latent or active tuberculosis, or residing with or in
close contact with individuals with active tuberculosis; history of
any lymphoproliferative disorder; current or history of malignancy
(except patients with adequately treated or excised nonmetastatic
basal cell cancer, squamous cell cancer, or in situ cervical cancer);
and other illnesses, clinical conditions, or laboratory anomalies
that would have increased risk to the patient and/or affected study
interpretation.

Before participating in the study, patients must have taken
oral methotrexate at doses of 15-25 mg weekly for >3 months.
In cases where patients experienced toxicity or intolerance
of methotrexate, a dose between 10 and <15 mg was allowed.
Patients must have had an inadequate response to methotrex-
ate, defined as a lack of adequate benefit from methotrexate as
determined by the patient and investigator, plus residual disease
activity that met the study entry criteria. Patients continued their
prestudy dose of methotrexate, which must have been stable for
>4 weeks before the first dose of study drug and remained sta-
ble throughout the study. Patients were required to take a stable
dose of supplemental folic acid >5 mg weekly, 24 hours after tak-
ing methotrexate.

The study design allowed up to 50% of patients to have
taken 1 approved TNFi that was inadequately effective and/or
not tolerated. TNFi were discontinued during a washout period
for >4 weeks (etanercept) or >10 weeks (infliximab, adalimumab,
golimumab, or certolizumab). A 3-month washout period was
required for previous tofacitinib treatment. Patients treated with
other non-TNFi biologic DMARDs were excluded.

Concomitant medications were permitted at stable doses,
including antimalarials, nonsteroidal antinflammatory drugs, selec-
tive cyclooxygenase 2 inhibitors, acetaminophen or paracetamol
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at doses <2.6 gm/day, opioids at doses with a potency equiv-
alent to <30 mg of oral morphine, and oral glucocorticoids
<10 mg prednisone or equivalent daily, beginning >4 weeks
before the first study dose. For all other permitted medications,
including chloroquine phosphate and hydroxychloroquine,
patients must have been on a stable regimen before and during
the study. DMARDs, including leflunomide, tofacitinib, and TNFi,
were prohibited.

Patients provided written informed consent. This study was
conducted in accordance with the Declaration of Helsinki and the
International Conference on Harmonisation Good Clinical Practice
Guidelines, and approved by the institutional review boards and/
or ethics committees at each investigational center.

Study design and treatment. This phase lla, ran-
domized, double-blind, placebo-controlled, parallel-group study
was conducted at 32 centers across 9 countries (Bulgaria,
Czech Republic, Georgia, Germany, Hungary, Poland, Serbia,
Slovakia, and the US) and comprised a 5-week screening period,
an 8-week treatment period, and a 4-week follow-up period.
Using an interactive web-based response system, patients were
randomized 3:2 to receive oral PF-06651600 (200 mg once
daily supplied as 50-mg tablets in blister packs) or oral match-
ing placebo (once daily supplied in blister packs matching the
PF-06651600 tablets) for 8 weeks. Study staff entered the proto-
col and patient numbers to generate the treatment assignment,
randomization number, and dispensable unit or container num-
ber for each patient. The sponsor, study investigators, and par-
ticipants were blinded with regard to treatment allocation, and no
one accessed the randomization scheme or study results until
study completion.

For this first study of PF-06651600 in patients with RA, a
dose of 200 mg once daily was chosen because doses <400 mg
once daily and single doses <800 mg were well-tolerated in a
phase | trial (ClinicalTrials.gov identifier: NCT02309827). Fur-
thermore, pharmacokinetic (PK) modeling, assuming simi-
lar PKs in healthy subjects in the same trial (ClinicalTrials.gov
identifier: NCT02309827) and patients with RA, predicted
that treatment with PF-06651600 at a dose of 200 mg once
daily for 8 weeks would yield a median peak plasma maxi-
mum concentration (Cmax) of 1,254 ng/ml and an area under
the concentration-time curve of 3,712 ng-hour/ml; modeling
predicted these PK levels would inhibit in vitro signaling by
81% and 71% for IL-15 and IL-21, respectively. This degree
of cytokine modulation indicated that the 200 mg once daily
dose of PF-06651600 would provide adequate pharmacology
in the 8-week treatment period to permit preliminary testing
of the mechanism in this phase lla study. Treatment duration
beyond 8 weeks was limited by duration of nonclinical toxicity
studies; however, 8 weeks was considered an adequate time-
frame to conduct this study based on the rapid onset of action
of JAK inhibition pharmacology (30).

Efficacy and safety end points. The primary efficacy end
point was change from baseline in the Simplified Disease Activity
Index (SDAI) score at week 8. SDAI has been demonstrated to be
a valid and sensitive measure of RA disease activity (31).

Secondary efficacy end points included change from
baseline in the SDAI score and components of the SDAI score
(tender joint count [TJC], swollen joint count [SJC], physician
global assessment of arthritis, patient global assessment of
arthritis [PtGA], and hsCRP level) at weeks 1, 2, 4, 6, and 8;
the proportion of patients who had low disease activity accord-
ing to the SDAI (score <11) and disease in remission accord-
ing to the SDAI (score <3.3) at weeks 4, 6, and 8 (week 8
data shown); change from baseline in the 4-variable Disease
Activity Score in 28 joints using the erythrocyte sedimentation
rate (DAS-ESR) and the 4-variable DAS28 using the C-reactive
protein level (DAS28-CRP) at weeks 1, 2, 4, 6, and 8; and the
proportion of patients with 4-variable DAS28-ESR or 4-variable
DAS28-CRP scores <2.6 at weeks 4, 6, and 8 (week 8 data
shown). Exploratory efficacy end points included the ACR
criteria for 20% improvement (ACR20), ACR50, and ACR70
response rates at weeks 4, 6, and 8 (week 8 data shown).

Safety and tolerability of PF-06651600 were assessed
by monitoring treatment-emergent adverse events (TEAES),
and physical features, vital signs, and laboratory findings.
Severity of AEs was classified by a medically qualified investi-
gator as mild (the AE does not interfere with the patient’s usual
function), moderate (the AE interferes to some extent with the
patient’s usual function), or severe (the AE interferes signifi-
cantly with the patient’s usual function). Grading was based
on the Medical Dictionary for Regulatory Activities v20.1 cod-
ing. Absolute lymphocyte counts were graded post hoc using
the Common Terminology Criteria for Adverse Events (CTCAE)
version 5.0 as follows: grade 1 (less than the lower limit of
normal [LLN] to 800/mm?®); grade 2 (<800-500/mm?); grade 3
(<500-200/mm?); and grade 4 (<200/mm?). Patient-reported
outcomes were assessed as change from baseline in the disa-
bility index (DI) of the Health Assessment Questionnaire (HAQ)
at weeks 1, 2, 4, 6, and 8.

Evaluation of PK (PF-06651600 plasma concentration) was
an exploratory objective. Blood plasma samples were analyzed
using validated, sensitive, and specific high-performance liquid
chromatography-tandem mass spectrometry (Covance Bioana-
lytical Services). The lower limit of quantification for PF-06651600
was 1.00 ng/ml.

Statistical analysis. The primary population for the effi-
cacy analyses was the intent-to-treat population, which included
patients who were randomized and received >1 dose of the ran-
domized treatment. The safety population included patients who
received >1 dose of the randomized treatment.

The study planned to enroll 60 patients, expecting a 15%
dropout rate to yield ~50 completers: 30 completers in the
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PF-06651600 group and 20 completers in the placebo group.
The study had >90% power to detect a difference from pla-
cebo, assuming a 13-point difference in response between the
PF-06651600 and placebo groups (the assumed SD was 14
points for both groups) and controlling the Type | error rate at 5%.

The primary efficacy end point analysis was conducted using
a Bayesian analysis of covariance (ANCOVA) model with baseline
SDAI score as a covariate. This model used an informative prior
distribution for the placebo group (i.e., placebo data from recent
tofacitinib trials with a similar patient population, study design,
and efficacy/safety end points) after adjustment for baseline SDAI
score and TNFi status from the present study. Utilizing historic
placebo data from previous RA trials allowed for a decreased
placebo sample size, thereby limiting the exposure of patients to
placebo in this trial. The prior model for placebo assumed that
the mean SDAI response in the placebo group followed a normal
distribution with a mean of —13.7 and variance of 25. Noninform-
ative prior distribution was used for the mean SDAI response
in the PF-06651600 group and for all other model parameters.
The P values in the primary analysis were derived using posterior
distribution for placebo-adjusted treatment effects, which repre-
sents the likelihood that the treatment effect is <O.

Multiple sensitivity analyses were considered for the
prior mean of the placebo distribution. The main sensitivity anal-
ysis was conducted using noninformative prior distribution (i.e.,
without historic placebo information) for a normally distributed pla-
cebo response with a mean of 0 and variance of 1,000.

Change from baseline in the SDAI, the components of the
SDAI score, 4-variable DAS28-ESR, 4-variable DAS28-CRP,
and HAQ DI were analyzed via a mixed-effects repeated-meas-
ures model (with treatment, visit, and treatment-by-visit as fixed
effects, baseline value as a covariate, and patient as a random
effect) with an unstructured covariance matrix assumed and no
imputation for missing data. Due to the exploratory nature of the
study, no statistical multiplicity adjustment was made.

The proportion of patients who had low disease activity or
disease in remission, according to the SDAI scores or a 4-variable
DAS28-ESR or 4-variable DAS28-CRP score of <2.6, and who met
ACR20/50/70 criteria, were summarized descriptively, with miss-
ing values imputed using nonresponder imputation. Safety and
clinical laboratory data were summarized descriptively. Statistical
analysis was performed using SAS software version 9.4.

RESULTS

Patient characteristics. Seventy patients (15 from
Bulgaria, 1 from Czech Republic, 20 from Georgia, 2 from Germany;,
7 from Poland, 14 from Serbia, 6 from Slovakia, and 5 from the
US) were randomized to receive PF-06651600 (n = 42) or placebo
(n = 28) between December 20, 2016 (first patient, first visit) and
December 12, 2017 (last patient, last visit). No patients from Hun-
gary were randomized. (Figure 1).

Patient demographic and baseline disease characteristics
were generally balanced between treatment groups (Table 1). At

Screened (N = 155)

v

Screening failure (N = 85)

Randomized (N = 70)

Allocation

PF-06651600 200 mg QD (N = 42)
¢ Received allocated treatment (N = 42)
e Did not receive allocated treatment (N = 0)

Placebo (N = 28)
* Received allocated treatment (N = 28)
e Did not receive allocated treatment (N = 0)

¥

¥

Discontinued (N = 5)
e AE(N=23)
e Withdrawal by patient (N = 2)

Completed (N = 37)

Discontinued (N = 6)
e AE(N=0)
e Withdrawal by patient (N = 6)

Completed (N = 22)

Analysis

Analyzed (N = 42)
e All time points available from 42 patients

Analyzed (N = 28)
e All time points available from 28 patients

Figure 1. Disposition of the study patients. QD = once daily; AE = adverse event.
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Table 1. Baseline disease and demographic characteristics of the
patients with RA treated with PF-06651600 or placebo*

PF-06651600

200 mg once daily  Placebo
(n=42) (n=28)
Age, years 554 +11.7 54.2+11.8
Female, no. (%) 33(78.6) 24 (85.7)
Race, no. (%)
White 41 (97.6) 28 (100.0)
Asian 1(2.4) 0(0.0)
Weight, mean kg 77.0 74.5
Duration since onset, years VAREA 84+72
Baseline disease characteristics
SDAI 452 +13.2 449 +14.0
SJIC 13.0+54 121 +£6.2
TJC 16.7+6.8 16.8+6.7
PtGA cm 6.8+1.6 69+1.6
PhGA, cm 6.6+14 74+13
4-variable DAS28-CRP 6.1+0.9 6.0+£0.9
4-variable DAS28-ESR 6.8+0.8 6.7+09
hsCRP, mg/d| 20+18 1.7+29
ESR, mm/hour 46.8 £ 20.7 42.0+19.3
HAQ DI 1.8+0.6 1.7+0.6
Prior treatment, no. (%)t
Methotrexate 42 (100.0) 28(100.0)
Chloroquine phosphate 2(4.8) 2(7.1)
Hydroxychloroguine 1(2.4) 0
Leflunomide 0 2(7.1)
Tofacitinib 2(4.8) 0
TNFi 10(23.8) 7(25)
Glucocorticoids 24(57.1) 16 (38.1)
Concomitant treatmentt
Methotrexate
No. (%) 42 (100.0) 28 (100.0)
Dose, mg/week 15.0+34 16.0+4.4
Prednisone#
No. (%) 4(9.5) 1(3.6)
Dose, mg/day 81+24 25+-
Prednisolone
No. (%) 7(16.7) 5(17.9)
Dose, mg/day 93+19 85+22
Methylprednisolone
No. (%) 10(23.8) 9(32.1)
Dose, mg/day 52+19 47+2.0

* Except where indicated otherwise, values are the mean + SD. RA =
rheumatoid arthritis; SDAI = Simplified Disease Activity Index; SJC =
swollen joint count; TJC = tender joint count; PtGA = patient global
assessment of arthritis; PhGA = physician global assessment of
arthritis; DAS28-CRP = Disease Activity Score in 28 joints using the
C-reactive protein level; DAS28-ESR = DAS28 using the erythrocyte
sedimentation rate; hsCRP = high-sensitivity CRP; HAQ DI = Health
Assessment Questionnaire disability index; TNFi = tumor necrosis
factor inhibitor.

t World Health Organization Drug Dictionary Enhanced v201703
coding was applied.

¥ One patient was excluded from this analysis because the patient
started prednisone on day 78 of the study.

baseline, patients had been receiving methotrexate at a mean + SD
dose of 15.0 + 3.4 mg/week in the PF-06651600 group (duration
of treatment ranging 72-7,361 days) and 16.0 + 4.4 mg/week
in the placebo group (duration of treatment ranging 115-4,752
days); patients continued this treatment throughout the studly.
Overall, 24.3% of patients were previously treated with 1 TNFi,

which was balanced across treatment groups. Prior and concom-
itant treatments are summarized in Table 1.

Efficacy outcomes. The primary efficacy end point, mean
change from baseline in SDAI score at week 8, was greater with
PF-06651600 (—26.1 [95% credible interval —29.7, —22.4]) than pla-
cebo (-16.8 [95% credible interval —20.9, —12.7]; P < 0.001) using
a Bayesian informative prior distribution for placebo response.

A Bayesian ANCOVA with a noninformative prior distribution
for placebo response confirmed the significant treatment effect
based on the change from baseline in SDAI scores observed in the
primary analysis (P = 0.0023). A parametric ANCOVA (using the
week 8 end point) and a mixed-effects repeated-measures model
(including all SDAI time points) were consistent with the primary
analysis. Two modifications to the primary analysis population
(excluding 5 patients after applying the inclusion/exclusion criteria
and 4 patients who did not complete the week 8 visit) produced
similar estimates of the significant treatment effect.

Least squares mean (LSM) change from baseline in SDAI
score showed statistical separation of the PF-06651600 and
placebo groups at week 6 (P = 0.011) and week 8 (P = 0.005)
(Figure 2). LSM change from baseline in SDAI components
showed a trend for improvement with PF-06651600 versus pla-
cebo throughout the 8-week treatment period (Supplementary
Figure 1, available on the Arthritis & Rheumatology web site at
http://onlinelibrary.wiley.com/doi/10.1002/art.41316/abstract);
statistical separation of PF-06651600 from placebo was shown
at week 8 for the TJC (P = 0.008), week 6 for the PhGA score
(P = 0.017), and weeks 2, 4, 6, and 8 for the PtGA score
(all P < 0.05); there were no differences for these components
at other time points, or for the SJC at any time point. To account
for variability, hsCRP was expressed as median change (inter-
quartile range). No differences in hsCRP were observed
between the groups at any time point (Supplementary Figure 1,
http://onlinelibrary.wiley.com/doi/10.1002/art.41316/abstract).

Low disease activity according to the SDAI was achieved in a
higher proportion of patients receiving PF-06651600 (23.8%) than
those receiving placebo (7.1%) at week 8 (P = 0.042) (Table 2).
No differences in rates of remission according to the SDAI were
observed between the groups.

LSM change from baseline in the 4-variable DAS28-ESR and
4-variable DAS28-CRP showed a trend toward improvement with
PF-06651600 versus placebo during the 8-week treatment period;
statistical separation of PF-06651600 from placebo was shown at
weeks 2, 6, and 8 (all P < 0.05) for the 4-variable DAS28-ESR and
at weeks 2, 4, 6, and 8 (all P < 0.05) for the 4-variable DAS28-CRP
(Supplementary Figure 2, available on the Arthritis & Rheumatol-
ogy web site at http://onlinelibrary.wiley.com/doi/10.1002/art.41316/
abstract). The proportion of patients with a 4-variable DAS28-ESR
and 4-variable DAS28-CRP score of <2.6 is shown in Table 2.

Exploratory efficacy analyses were also performed to deter-
mine the proportion of patients who met the ACR20/50/70
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Figure 2. Least squares mean (LSM) change from baseline in Simplified Disease Activity Index (SDAI) at weeks 1, 2, 4, 6, and 8 in patients
with rheumatoid arthritis receiving PF-06651600 or placebo. A mixed-effects repeated-measures model was used for these analyses, with
treatment, visit, and treatment-by-visit interaction as fixed effects, baseline value as a covariate, and patient as random effect (an unstructured
covariance matrix assumed). Baseline was defined as the last nonmissing value from pretreatment period. Statistical multiplicity adjustment was
not made due to the exploratory nature of this study. Values are the LSM change from baseline in SDAI score (95% credible interval [95% CI)).
*=P <0.05; " = P < 0.01 versus placebo.

Table 2. Proportion of patients in the ITT population who met study efficacy end points at week 8*

PF-06651600
200 mg once daily ~ Placebo P versus
(n=42) (n=28) placebo
Low disease activity according to SDAI (SDAI <11)
No. 10 2
% (SE) 23.8(6.6) 7.1 (4.9) 0.042
Remission according to SDAI (SDAI £3.3)
No. 3 0
% (SE) 7.1 (4.0) 0(0) 0.072
4-variable DAS28-ESR <2.6
No. 3 0
% (SE) 7.1 (4.0) 0(0) 0.072
4-variable DAS28-CRP <2.6
No. 4 0
% (SE) 9.5 (4.5) 0(0) 0.036
ACR response
ACR20
No. 30 10
% (SE) 71.4.(7.0) 35.7(9.1) 0.002
ACR50
No. 15 3
% (SE) 35.7(7.4) 10.7 (5.9) 0.008
ACR70
No. 5 0
% (SE) 11.9 (5.0) 0(0) 0.017

* The SE was calculated based on normal approximation of binomial proportions. Missing values were
imputed using the nonresponder imputation method. Statistical multiplicity adjustment was not made due
to the exploratory nature of this study. ITT = intent-to-treat; ACR20 = American College of Rheumatology
20% improvement criteria (see Table 1 for other definitions).
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Table 3. Summary of all-cause TEAEs*

PF-06651600

200 mg once daily Placebo Total
(n=42) (n=28) (n=70)
No. of TEAEs 28 8 36
No. (%) with TEAEs 20 (47.6) 5(17.9) 25(35.7)
No. (%) with serious TEAEs 0(0) 0(0) 0(0)
No. (%) with severe TEAES 0(0) 0(0) 0(0)
No. (%) who discontinued due to TEAE 3(7.0) 0(0) 3(4.3)
No. (%) with dose reduction or temporary 2(4.8) 0 (0) 2(2.9)
discontinuation due to TEAEs
No. (%) with mild/moderate/severe TEAEs by
system organ class and preferred termt
Infections and infestations 5(11.9)/0 (0)/0 (0) 1(3.6)/0 (0)/0 (0) 6 (8.6)/0 (0)/0 (0)
Influenza 3(7.1)/0(0)/0 (0) 0(0)/0 (0)/0 (0) 3(4.3)/0(0)/0 (0)
Asymptomatic bacteriuria 1(2.4)/0 (0)/0 (0) 0(0)/0 (0)/0 (0) 1(1.4)/0 (0)/0 (0)
Fungal skin infection 1(2.4)/0(0)/0 (0) 0(0)/0 (0)/0 (0) 1(1.4)/0 (0)/0 (0)
Oral herpes 1(2.4)/0 (0)/0 (0) 0(0)/0 (0)/0 (0) 1(1.4)/0 (0)/0 (0)
Upper respiratory tract infection 0 (0)/0 (0)/0 (0) 1(3.6)/0 (0)/0 (0) 1(1.4)/0 (0)/0 (0)
Skin and subcutaneous tissue disorders 5(11.9)/0 (0)/0 (0) 1(3.6)/0 (0)/0 (0) 6 (8.6)/0 (0)/0 (0)
Pruritus 2 (4.8)/0(0)/0 (0) 1(3.6)/0 (0)/0 (0) 3(4.3)/0(0)/0 (0)
Acne 1(2.4)/0 (0)/0 (0) 0(0)/0 (0)/0 (0) 1(1.4)/0 (0)/0 (0)
Dermatitis 1(2.4)/0(0)/0 (0) 0(0)/0 (0)/0 (0) 1(1.4)/0 (0)/0 (0)
Maculopapular rash 1(2.4)/0(0)/0 (0) 0(0)/0 (0)/0 (0) 1(1.4)/0 (0)/0 (0)
Blood and lymphatic system disorders 2 (4.8)/1(2.4)/0 (0) 0(0)/0 (0)/0 (0) 2(2.9)/1 (1.4)/0 (0)
Lymphopenia 2 (4.8)/1(2.4)/0 (0) 0(0)/0 (0)/0 (0) 2(2.9)/1 (1.4)/0 (0)
Gastrointestinal disorders 2 (4.8)/1(2.4)/0 (0) 0(0)/0 (0)/0 (0) 2(2.9)/1 (1.4)/0 (0)
Abdominal distension 0(0)/1 (2.4)/0 (0) 0(0)/0 (0)/0 (0) 0(0)/1 (1.4)/0 (0)
Glossitis 1(2.4)/0(0)/0 (0) 0(0)/0 (0)/0 (0) 1(1.4)/0 (0)/0 (0)
Nausea 1(2.4)/0(0)/0 (0) 0(0)/0 (0)/0 (0) 1(1.4)/0 (0)/0 (0)
Vomiting 1(2.4)/0(0)/0 (0) 0(0)/0 (0)/0 (0) 1(1.4)/0 (0)/0 (0)
Abnormal laboratory findings 2 (4.8)/0 (0)/0 (0) 0(0)/1 (3.6)/0 (0) 2(2.9)/1 (1.4)/0 (0)
Increased alanine aminotransferase 0 (0)/0 (0)/0 (0) 0(0)/1 (3.6)/0 (0) 0(0)/1 (1.4)/0 (0)
Increased aspartate aminotransferase 0(0)/0 (0)/0 (0) 0(0)/1 (3.6)/0 (0) 0(0)/1 (1.4)/0 (0)
Increased blood creatine phosphokinase 1(2.4)/0 (0)/0 (0) 0(0)/0 (0)/0 (0) 1(1.4)/0 (0)/0 (0)
Positive cytomegalovirus test 1(2.4)/0 (0)/0 (0) 0 (0)/0 (0)/0 (0) 1(1.4)/0 (0)/0 (0)
Musculoskeletal and connective tissue disorders 2 (4.8)/0(0)/0 (0) 1(3.6)/0 (0)/0 (0) 3(4.3)/0 (0)/0 (0)
Arthralgia 1(2.4)/0(0)/0 (0) 0(0)/0 (0)/0 (0) 1(1.4)/0 (0)/0 (0)
Spinal pain 0(0)/0 (0)/0 (0) 1(3.6)/0 (0)/0 (0) 1(1.4)/0 (0)/0 (0)
Synovitis 1(2.4)/0(0)/0 (0) 0(0)/0 (0)/0 (0) 1(1.4)/0 (0)/0 (0)
Nervous system disorders 0 (0)/0 (0)/0 (0) 2 (7.1/1(3.6)/0 (0) 2(2.9)/1 (1.4)/0(0)
Headache 0(0)/0 (0)/0 (0) 2(71/1(3.6)/00)  2(2.9)/1(1.4)/0(0)

* Data were collected beginning at the time of the first dose of study drug. For treatment-emergent adverse events

(TEAES), patients were counted once per treatment, exc

ept for the total number of TEAEs. The severity of a TEAE was

determined by the investigator. A serious TEAE is defined as any untoward medical occurrence at any dose that is life-

threatening, requires inpatient hospitalization or prolo

ngation of existing hospitalization, or results in persistent or

significant disability/incapacity, congenital anomaly/birth defect, or death, or is considered to be an important medical
event. A severe TEAE is defined as one that interferes significantly with a patient's usual function. A moderate TEAE is
defined as one that interferes to some extent with a patient’s usual function. A mild TEAE is defined as one that does not
interfere with a patient’s usual function. If the same patient in a treatment group had >1 occurrence in a preferred term
category, the most severe occurrence was counted. Medical Dictionary for Regulatory Activities v20.1 coding was applied.
T TEAEs that occurred in 23% of patients across both treatment arms. The number of patients in the system organ class
(i.e., infections and infestations) is not necessarily the sum of the numbers of patients in the subcategories, since a patient
may have reported >2 different TEAES in the system organ class.

response criteria at week 8 (Table 2). At week 8, an ACR20
response was achieved in 30 patients (71.4%) who received
PF-06651600 versus 10 patients (35.7%) who received placebo
(P = 0.002). An ACR50 response was achieved in 15 patients
(85.7%) who received PF-06651600 versus 3 patients (10.7%)
who received placebo (P = 0.008). An ACR70 response was
achieved in 5 patients (11.9%) who received PF-06651600 ver-
sus no patients who received placebo (P = 0.017).

Safety outcomes. Median treatment duration was 57
days in both groups. Most patients (54 of 70 patients [77.1%])
received treatment for >57 days. All-cause TEAEs, the number
of patients with TEAEs, discontinuations due to TEAEs, and
temporary discontinuations or dose reductions due to TEAEs
were numerically higher in the PF-06651600 group than in the
placebo group (Table 3). No serious TEAEs, severe TEAEs, or
deaths were reported. Overall, 25 patients (35.7%) experienced
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36 TEAEs. Twelve events reported by 10 patients (14.3%) were
considered treatment-related, including 9 patients (21.4%) in the
PF-06651600 group and 1 patient (3.6%) in the placebo group.
Most TEAEs (77.8%) were mild in severity (23 of 28 patients
[82.1%] who received PF-06651600 and 5 of 8 patients [62.5%)]
who received placebo). In the PF-06651600 group, 3 patients
(7.1%) discontinued due to TEAEs, including 1 patient due to sui-
cidal ideation, 1 patient due to mild lymphopenia, and 1 patient
due to mild hepatotoxicity. Suicidal ideation and hepatotoxicity
were considered treatment-related; suicidal ideation resolved
upon withdrawal. The lymphopenia was not considered treat-
ment-related and resolved without intervention. Three patients
(7.1%) in the PF-06651600 group temporarily discontinued use
due to AEs, including 1 patient due to arthralgia, 1 patient due
to peripheral edema, and 1 patient due to pruritus, which were
considered TEAEs, and 1 patient due to a urinary tract infection
that started on day 1 before the first dose of PF-06651600 and
thus was considered an AE. The AE of pruritus was considered
treatment-related. All AEs that led to temporary discontinuation
were mild in severity and resolved. No patients in the placebo
group discontinued, experienced dose reduction, or temporarily
discontinued due to TEAEs.

The most common TEAEs (all mild) were infections and infes-
tations and skin and subcutaneous tissue disorders (11.9% in
the PF-06651600 group and 3.6% in the placebo group for both
classes). The most frequently reported infection and infestation
and skin and subcutaneous TEAEs were influenza (7.1% in the
PF-06651600 group and 0% in the placebo group), and pruri-
tus (4.8% in the PF-06651600 group and 3.6% in the placebo
group), respectively. There was 1 mild case of herpes simplex in
the PF-06651600 group considered to be treatment-related; this
resolved within 3 days without study treatment discontinuation or
antiviral therapy.

Mean absolute values for hematology tests, liver function
tests, and other laboratory tests are shown in Supplementary
Table 1, available on the Arthritis & Rheumatology web site at http://
onlinelibrary.wiley.com/doi/10.1002/art.41316/abstract. Median
counts of hemoglobin (3.0%), platelets (25.0%), lymphocytes
(21.0%), and neutrophils (24.0%) were decreased from baseline
by week 8 only in the PF-06651600 group. These values were
not considered clinically relevant and returned to near baseline
levels by follow-up at week 12. No bleeding events, reductions in
platelet counts <100 x 10%mm?, or clinically significant symptoms
of anemia or hemodynamic compromise were reported. Three
patients in the PF-06651600 group met the protocol-specified
discontinuation criteria for hemoglobin decline from baseline
(>2 gm/dl). Two patients had already completed the 8-week treat-
ment period and continued with follow-up. The third patient met the
discontinuation criteria at week 1, but hemoglobin levels were so
robust that it was deemed not clinically significant. PF-06651600
treatment continued and hemoglobin returned to baseline lev-
els by week 12. In the PF-06651600 group, 1 patient with a low

normal baseline absolute lymphocyte count (890/mm?®; normal
range 800-3,000/mm®), had an absolute lymphocyte count of
480/mm?®, met the discontinuation criteria for absolute lympho-
cyte count (<500/mm?), and was diagnosed as having mild lym-
phopenia by a medically qualified investigator. The lymphopenia
was not considered treatment-related and resolved without med-
ication within 5 days after study discontinuation. Two patients in
the PF-06651600 group were diagnosed as having lymphopenia
(1 mild case and 1 moderate case) by a medically qualified inves-
tigator; both were considered treatment-related. The mild case
of lymphopenia, with an absolute lymphocyte count of 450/mm®
(normal range 800-3,000/mm?®), resolved without intervention and
PF-06651600 treatment continued. The moderate case of lym-
phopenia, with an absolute lymphocyte count of 450/mm?® (nor-
mal range 910-4,280/mm®), resolved within 3 days following 1
dose of the supplement oral transfer factor 10 mg once daily and
PF-06651600 treatment continued. All 3 lymphopenia cases were
in the CTCAE grade 3 range (absolute lymphocyte count <5600-
200/mm?). No patients met the discontinuation criteria (<0.75 x
10%/liter) for neutropenia.

In the placebo group, 3 cases (1 per test) met the abnormality
criteria for alanine aminotransferase, aspartate aminotransferase
(both >3.0 times the upper limit of normal [ULN]), or high-density
lipoprotein cholesterol (<0.5 times the LLN). No patients met the
abnormality criteria for bilirubin (>1.5 times the ULN), total cho-
lesterol (>1.3 times the ULN), low-density lipoprotein cholesterol
(>1.2 times the ULN), creatine kinase (>2.0 times the ULN), or
serum creatinine (>1.3 times the ULN).

Patient-reported outcomes. No significant differences in
LSM change from baseline for HAQ DI were observed between
the treatment groups at any time point (Supplementary Figure 3,
available on the Arthritis & Rheumatology web site at http://online
library.wiley.com/doi/10.1002/art.41316/abstract).

Pharmacokinetics. On day 57, median plasma concentra-
tions of PF-06651600 at the nominal time points of 0.5, 1, and 2
hours after dosing were 1,660 ng/ml, 1,910 ng/ml, and 1,400 ng/
ml, respectively (predicted C,,, 1,254 ng/ml), indicating that ade-
quate exposure was achieved to produce pharmacologic activity.

DISCUSSION

This phase lla proof-of-concept study was the first to eval-
uate the efficacy and safety of the oral JAK3/TEC inhibitor
PF-06651600 in patients with RA and an inadequate response
to methotrexate. Approximately 25% of patients were previ-
ously treated with 1 TNFi, which was balanced across treatment
groups. PF-06651600 treatment was associated with significant
improvements in RA disease scores (as measured by primary and
secondary end points) and was generally well-tolerated across the
8-week trial.
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Common y-chain cytokine signaling, via JAK3, has been
implicated in RA pathophysiology and other inflammatory dis-
eases, including alopecia areata, psoriasis, ulcerative colitis, and
Crohn’s disease (32,33) and provided the basis for the develop-
ment of JAK3 inhibitors. The moderately selective JAKS inhibitor
decernotinib demonstrated efficacy, as monotherapy (34) and
in combination with a DMARD (35,36), for the treatment of RA.
However, decernotinib has shown some activity against JAK1
in in vitro assays (37,38), and neutropenia was observed in clin-
ical trials (34,36). Treatment with the moderately selective JAK3
inhibitor peficitinib demonstrated efficacy as monotherapy (39)
and in combination with methotrexate (22) in patients with RA,
and as monotherapy in patients with plaque psoriasis (40).

PF-06651600 has a high degree of selectivity toward JAK3
due to a covalent interaction with a cysteine residue (Cys-909)
in the JAK3 catalytic domain that is replaced by a serine residue
in other JAK isoforms (25). Furthermore, PF-06651600 irrevers-
ibly inhibits the TEC kinases due to the presence of a cysteine
residue in the same position as Cys-909 for JAKS (25). Clinical
consequences of JAKT inhibition include elevation of choles-
terol and liver enzyme levels (33,4 1), and rapid reduction of CRP
levels (32), which may be associated with IL-6 signaling (42,43).
Since JAKS-selective inhibition only inhibits y-common chain
receptor signaling, it spares IL-6 signaling and other JAK1-
dependent immunoregulatory cytokines, including IL-10 and
IL-27 (11,24). This is one of several characteristics that may
contribute to the overall benefit/risk profile of PF-06651600.
There were no clinically significant cases of anemia or neutro-
penia, findings sometimes observed with JAK1/2 inhibition.
Although there were no cases of clinically relevant thrombo-
cytopenia, reductions in platelet levels were observed in some
patients who received PF-06651600. The mechanism for this
reduction is unknown but may result from TEC kinase inhibition,
which plays a role in platelet aggregation (44). This study pro-
vides preliminary data that PF-06651600 may have therapeutic
potential in RA. Further preclinical, pharmacokinetic, and clini-
cal studies are required to fully characterize the PF-06651600
selectivity profile and determine the associated clinical conse-
quences and optimal dose.

PF-06651600 was generally well-tolerated when admin-
istered for 8 weeks in this small trial. Most TEAEs were mild in
severity, and no serious AEs or deaths were reported. There
were no events of herpes zoster, but there was 1 mild case of
herpes simplex in the PF-06651600 group that was consid-
ered treatment-related, which resolved within 3 days without
intervention.

The absence of any clinically relevant changes in HAQ DI
between the groups may be due to the short study duration or
the small number of patients included. A longer trial with a larger
patient population should be conducted to explore HAQ DI
changes further.

Results from this trial support further exploration of
PF-06651600 in patients with RA and other inflammatory con-
ditions. PF-06651600 is being evaluated for treatment of alo-
pecia areata (ClinicalTrials.gov identifiers: NCT02974868 and
NCT03732807), vitiligo (ClinicalTrials.gov identifier: NCTO371
5829), ulcerative colitis (ClinicalTrials.gov identifier: NCT0295
8865), and Crohn’s disease (ClinicalTrials.gov identifier: NCTO
3395184). Recently, PF-06651600 received breakthrough ther-
apy designation by the US Food and Drug Administration for
treatment of patients with alopecia areata, which was sup-
ported by positive results from a phase lla study (ClinicalTrials.
gov identifier: NCT02974868). Long-term studies are warranted
to evaluate the efficacy and safety of PF-06651600 in patients
with RA to understand the lifelong impact of PF-06651600 on
patients’ health and quality of life.

Study limitations are similar to those in other phase lla studies
and include a small sample size (n = 70) and a limited treatment
period (8 weeks). In this preliminary proof-of-concept study, we
evaluated a single dose of PF-06651600 to verify the therapeutic
potential of PF-06651600 in RA. A phase llb dose-ranging study
with a larger sample size would be required to probe optimal
dosing and confirm the treatment effect. Study inclusion required
patients to be seropositive for ACPAs and/or RF; thus, results
cannot be generalized to patients with RA who are not seroposi-
tive. Most patients were European; therefore, a confirmatory study
with a wider cohort will be required to determine whether the find-
ings are generalizable to a broader population. Finally, P values
were not controlled for multiple comparisons due to the explor-
atory nature of this study.

In this phase lla study of patients with moderate-to-severe
RA, treatment with the oral JAKS/TEC inhibitor PF-06651600
reduced RA disease activity and was generally well-tolerated over
8 weeks in this limited study. Additional trials will be required to
understand the safety and efficacy of PF-06651600 with a longer
treatment duration.
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