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KINASE INHIBITORS IN RHEUMATOID
ARTHRITIS: WHERE HAVE THEY BEEN
AND WHERE ARE THEY GOING?
At the end of 2012, Pfizer’s JAK inhibitor Xeljanz ® (tofacitinib)

in clinical development in diverse areas such as cancer, cardio-

was the first oral non-biologic disease-modifying antirheumatic

vascular disease, hematology, gastrointestinal inflammatory

drug (DMARD) to be approved for the management of

disorders, and immune disorders, to mention a few.

rheumatoid arthritis (RA) in over a decade. The FDA recently
accepted Pfizer’s NDA filing for a once-daily controlled release
formulation of this drug and an approval decision is expected
by February 2016. What has been happening with the many
other kinase inhibitors under development for RA? Is there

In RA, clinical development of kinase inhibitors has been
ongoing for over fifteen years. Figure 1 provides an overview
of the industry sponsored mid to late trial phase activity for
the past five years.

another Xeljanz ® among them, or will more follow the path of

In addition to the aforementioned tofacitinib (six trials with

the four that were discontinued within the past nine months?

original and controlled-release formulations of the drug),

This analysis provides a five year review of the RA kinase inhibitor

the chart shows another sixteen KI candidates in clinical

programs – where have they been and where are they going.

development, with a combined total of 45 studies initiated.

Small molecule kinase inhibitors (KIs), designed to target the
protein kinases in the inflammatory pathway, have potential
therapeutic value in a multitude of indications. KIs are currently

although a few are still active in other indications, as shown
in Table 1, which highlights the discontinuation reasons for RA.
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Figure 1. Kinase inhibitor trials in RA (Phase II-III)
initiated since June 1, 2010

Half of these drugs are no longer in development for RA,

Drug Name
Source: Citeline’s
Citeline’s Trialtrove
Trialtrove®®, ,June
June2015
2015
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Two of these drug programs were discontinued for safety

The Disease Status (RA) column reflects the highest status of

reasons: MK-8457 and INCB-47986. Merck dropped their

initiated RA trials for each drug. Hanmi’s BTK, HM-71224,

SYK inhibitor, MK-8457, following trial terminations due to a

has completed phase I studies and it was included in this

high rate of serious infections. Incyte’s JAK1 inhibitor,

analysis as Hanmi has announced plans to initiate phase II

INCB-47986, was discontinued due to preclinical toxicologi-

trials this year. This drug will be co-developed by Eli Lilly.

cal findings. These toxicity findings were not observed in

Two additional BTK inhibitors, Acerta’s ACP 196 and

any of the company’s other JAK inhibitor programs [1].

Celgene’s spebrutinib besylate, are currently in early phase
II trials and the promise of these KIs won’t be clear for

Incyte’s INCB-039110, another JAK1 inhibitor, showed

several years to come.

positive RA study results, but the company decided to focus
the development of this drug in oncology – perhaps

Figure 2 shows trial outcomes, as available, for all complet-

anticipating a stronger risk/benefit outcome. Infinity

ed RA trials for the late stage KIs. Trials reporting positive

Pharmaceutical’s duvelisib is also being continued in

primary outcomes include Galapagos’ large phase II studies,

oncology after failing to show efficacy in RA, and Rigel’s

DARWIN-1 and DARWIN-2, which evaluated filgotinib in

fostamatinib is in late stage development for Immune

methotrexate inadequate responders. DARWIN-1 evaluated

Thrombocytopenic Purpura (ITP), a blood disorder, and IgA

concomitant dosing with methotrexate and DARWIN-2

nephropathy (IgAN), a kidney disorder. RA development for

tested filgotinib as monotherapy. Topline results from the

this SYK/FLT-3 inhibitor was discontinued after an extensive

full 24 week analysis of these trials are eagerly expected by

clinical program led by AstraZeneca ended with disappoint-

the end of the summer. If successful, AbbVie will likely

ing efficacy results and AstraZeneca returned all rights to

exercise the right to license the drug and would then take

Rigel. Vertex’ selective JAK3 inhibitor, decernotinib

over development in phase III [3]. BioMedTracker predicts a

(VX-509), completed three phase II trials and two reported

likelihood of approval of 26% for this drug, which is 6%

positive results. However, the phase II/III extension study

above average at this stage of development [4].

ended earlier than originally planned and in January of

Astellas reported positive efficacy outcomes for two phase

2014, the company announced that they are pursuing

II trials of peficitinib (ASP-015K), but another phase II trial

collaborative opportunities to support further global

did not demonstrate a dose-response on the primary

development of this drug [2]. The two remaining discontin-

endpoint of ACR20. Subsequently, Janssen Biotech (J&J)

ued drugs, JNJ-403456527 and GLDPG-0259, were both

terminated the license agreement to develop and commer-

dropped due to lack of efficacy.

cialize peficitinib outside of Japan. Astellas is continuing

The KIs currently in late stage development for RA are

development in Japan with three phase III trials currently

mainly JAK inhibitors with a few Bruton’s tyrosine kinase

ongoing. This program also focuses on methotrexate and

(BTK) inhibitors just entering this space (Table 2).

DMARD inadequate responders, and tests the drug with and
without methotrexate, in comparison to etanercept (Enbrel®).

Table 1. Kinase
inhibitors
discontinued
for RA since 2010

DRUG NAME

ORIGINATOR

TRIAL
SPONSOR(S)

MECHANISM
(KINASES
INHIBITED)

DEVELOPMENT STATUS

duvelisib

Takeda

Infinity/
Mundipharma

PI3Kδ, PI3Kγ

INCB-47986

Incyte

Incyte

JNJ40346527

J&J

MK-8457

DISCONTINUATION DATE
(FOR RA)

DISCONTINUATION REASON
(FOR RA)

Active
(Oncology)

Jan-2015

Lack of efficacy

JAK1

Ceased

Oct-2014

Toxicology

J&J

FMS

No
development
reported

Oct-2014

Lack of efficacy

Merck & Co.

Merck & Co.

SYK, ZAP-70

Ceased

Oct-2014

Adverse events

INCB-039110

Incyte

Incyte

JAK1

Active
(Oncology)

Feb-2014

Strategic
reasons

decernotinib

Vertex

Vertex

JAK3

No
development
reported

Jan-2014

Strategic
reasons

fostamatinib
disodium

Rigel

AstraZeneca

SYK, FLT-3

Active (ITP,
Glomerulonephritis)

Sep-2013

Lack of efficacy

GLPG-0259

Galapagos

Galapagos

MK5

Ceased

Apr-2011

Lack of efficacy

Source: Citeline’s Pharmaprojects®, June 2015
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Table 2. Kinase inhibitors in active late
stage development for RA
DRUG NAME

ORIGINATOR

TRIAL
SPONSOR(S)

Both studies evaluated baricitinib with background
DMARDS. The remaining two studies, RA-BEAM and
RA-BEGIN, are scheduled to complete in a couple of

MECHANISM
(KINASES
INHIBITED)

DISEASE
STATUS (RA)

months and results are highly anticipated in Q4 of this year.
with background methotrexate, and RA-BUILD evaluates

RA-BEAM compares baricitinib to adalimumab (Humira® ),

tofacitinib
(CR)

Pfizer

Pfizer

JAK3, JAK1

Preregistration

baricitinib

Incyte

Incyte,
Eli Lilly

JAK1, JAK2

Phase III

masitinib

AB Science

AB Science

PDGFR,
c-KIT, LYN

Phase III

peficitinib

Astellas

Astellas
(J&J)

JAK1, JAK3

Phase III

ABT-494

Abbott

AbbVie

JAK1

Phase II

ACP-196

Acerta

Acerta

BTK

Phase II

addition to the once-daily dosing regimen, baricitinib

filgotinib

Galapagos

Galapagos

JAK1

Phase II

and would be expected to inhibit different cytokine

spebrutinib
besylate

Celgene

Celgene

BTK

Phase II

Hanmi

Hanmi,
Eli Lilly

BTK

Phase I

the drug in treatment naïve patients versus methotrexate.
BioMedTracker’s prediction for baricitinib is a 72%
likelihood of approval, 13% above average [3].
With each of these drugs aiming for once-daily dosing, they
may prove more attractive than Xeljanz ® has been, although
the controlled release, once-daily formulation may bump
Xeljanz ® up to a first choice among oral RA therapies. In
targets JAK1 and JAK2, which distinguishes it from Xeljanz ®,

HM-71224

pathways involved in the pathogenesis of inflammatory
diseases [6]. A recent Datamonitor Healthcare analysis of
the RA market concluded that biologics are still the most
attractive therapies by far, despite their injectable formulation,
and that the high price set for Xeljanz ® therapy has played

Source: Citeline’s Pharmaprojects®, June 2015

a major role in relegating it to late lines of therapy [7].
AB Science’s masitinib, which has been used to treat cancer

Our analysis points to the challenges of balancing efficacy

in animals since 2008 [5], received negative opinions by the

and safety for small molecules that aim to inhibit closely

European Medicines Agency for the two MAA filings for

related targets. The development road has been challenging

approval to use the drug to treat cancer in humans. Late

but is still going strong with baricitinib coming up for

stage development of this drug is ongoing in a multitude

regulatory review soon and earlier stage, novel KIs still in

of indications, including RA.

active development. Pfizer’s experience in pioneering the

Incyte’s baricitinib, in co-development with Eli Lilly, is far
ahead of the competition having already reported positive
outcomes for two of their four large pivotal trials: RA-BEACON
in December 2014 and RA-BUILD in February 2015.

market for KIs in RA therapy has shown that the challenges
don’t stop with drug approval, where the biologics market
already offers strong competition and pricing becomes a
major hurdle to increasing sales.

RA-BEACON evaluated the drug in patients who had
previously failed at least one anti-TNF therapy and
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drug programs by trial
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