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ABSTRACT

The US Food and Drug Administration (FDA) has recently
added a new ‘black box warning’ on all currently

approved Janus kinase (JAK) inhibitors indicated for the
treatment of arthritis and other inflammatory conditions
based on results from the ORAL Surveillance study of
tofacitinib versus tumour necrosis factor alpha inhibitors

in rheumatoid arthritis. This is a warning difficult to ignore
because the data, being from a randomised controlled trial,
are of high fidelity and hard to reproach. It is especially
problematic because safety data for all the other JAK
inhibitors will be pending for several years. So how might
we proceed, without being bound by our stasis? The

lack of absolute certainty seems to require a pragmatic
approach to the routine care use of JAK inhibitors. The
patients who were at greatest risk were older and had
other risk factors for the corresponding adverse events, in
keeping with effect modification. This highlights the need
to focus on risk stratification when tailoring therapy. In this
viewpoint, we propose a simple illustration to guide clinical
decision-making. First, identify general risk factors for
venous thromboembolic event (VTE), major adverse cardiac
event (MACE) and cancer (age>65 years and smoking)

and whether there is a previous history of VTE, MACE or
cancer. Then, evaluate risk based on the number of other
risk factors for VTE and the number of other risk factors for
MACE. Ultimately, ‘treat-to-target’ will in the end always be
‘treat-to-agreement’. As we have done in the past, and will
do in the future, the optimal treatment strategy will have
to be tailored based on individual patient risk factors and
preferences in a shared-decision process.

NEW US FOOD AND DRUG ADMINISTRATION

WARNINGS FOR JANUS KINASE INHIBITORS

‘Letus go. We cannot. Why not? We are waiting
for Godot.” This quote is from the tragicomedy
Waiting for Godot by Samuel Beckett. “Do not
let us do anything, it is safer”, says one of the
characters. In the play, the lack of necessary
information makes the characters completely
helpless; they are stuck in the same place. In
an analogous way, rheumatologists are waiting
for more safety data for the Janus kinase
(JAK) inhibitors. The US Food and Drug
Administration (FDA) has recently added
a new ‘black box warning’ on all currently
approved JAK inhibitors indicated for the
treatment of arthritis and other inflammatory
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conditions including tofacitinib, baricitinib
and upadacitinib. More precisely, the FDA
added warnings regarding an ‘increased risk
of serious heartrelated events, cancer, blood
clots, and death for JAK inhibitors that treat
certain chronic inflammatory conditions’.!
The warning was based on the ORAL Surveil-
lance study on tofacitinib now included in the
Xeljanz European Medicine Agency (EMA)
Summary of Product Characteristics (SmPC)?
and the FDA Prescribing Information.” The
currently approved JAK inhibitors have differ-
ences in preferential, dose-dependent speci-
ficity for the four JAK enzymes: JAKI, JAK2,
JAK3 and TYK2. However, the mechanism for
the reported adverse events is not understood
and it is currently not known whether JAK
specificity alters the safety profile.*” The FDA
warning has therefore been applied to all JAK
inhibitors approved in the USA (tofacitinib,
baricitinib and upadacitinib) with a recent
update stating that ‘these medicines (should
be reserved) for patients who have had an
inadequate response or intolerance to one or
more TNF blockers’.® This is a warning diffi-
cult to ignore, not just because of the extrapo-
lation of data from tofacitinib to all JAK inhib-
itors, but also because the data, being from
a randomised controlled trial, are of high
fidelity and, despite some limitations, harder
to reproach.

THE ORAL SURVEILLANCE STUDY: A POST-
MARKETING REQUIREMENT, CHALLENGING
CURRENT PRACTICE

ORAL Surveillance was a prospective,
phase 3b/4, randomised, open-label, non-
inferiority, safety endpoint study comparing
tofacitinib and tumour necrosis factor
(TNF) inhibitors, mandated as part of post-
marketing requirements and commitments to
the FDA (NCT02092467). Patients included
had rheumatoid arthritis (RA) and an inad-
equate response to methotrexate. At time of
inclusion, patients should be at least 50 years
old and were mandated to have at least one
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additional cardiovascular (CV) risk factor (current ciga-
rette smoking, hypertension, hypercholesterolaemia,
diabetes mellitus, family history of premature coronary
heart disease, extra-articular disease associated with RA,
history of coronary artery disease). The incidence rates
from the ORAL Surveillance study about the risk of
venous thromboembolic events (VTEs),7 major adverse
cardiac events (MACEs)® and malignancies’ was recently
presented at the ACR Convergence and the first publi-
cation from the study was recently published."’ Two
years earlier, in 2019, tofacitinib 10mg two times per
day was shown to increase the risk of VIE, and proper
warnings were given in a Pfizer press release''—with
5mg two times per day subsequently being the only
dose approved by the FDA and EMA for adult patients
with RA and psoriatic arthritis. The relevant question
from the ORAL Surveillance study is therefore whether
safety outcomes differ between the 5 mg twice daily dose
versus TNF inhibitors. Incidence rates for VIE were
numerically higher for tofacitinib 5mg two times per
day compared with TNF inhibition.” In both treatment
groups, risk factors for pulmonary embolism were age,
male sex, body mass index (BMI) >30kg/m?, history of
hypertension or VIE, and use of oral contraceptives or
hormone replacement therapy, corticosteroids or antide-
pressants. Further, the tofacitinib 5mg twice daily dose
was associated with a numerically higher incidence of
MACE compared with TNF inhibitor treatment espe-
cially among patients aged >65 years, those who had
ever smoked and aspirin users.® MACE mostly occurred
in patients with a history of coronary artery disease) or
risk factors of MACE. Tofacitinib 5mg two times per
day was also associated with all malignancies excluding
non-melanoma skin cancer (NMSC).? Incidence rates
were numerically higher in current and past smokers
and patients aged =65 years. Lung cancer was the most
frequently reported cancer type in patients treated with
tofacitinib (after excluding NMSC). The conclusion of
the ORAL Surveillance study was that tofacitinib was not
non-inferior to TNF inhibitors. However, as stated by the
authors, the study was not powered for comparisons of
individual tofacitinib dose groups with TNF inhibitor for
any of the safety outcomes.” " Indeed, while executing
the perfect trial is always limited by financial and prac-
tical circumstances, further challenges from the trial
design could be added: the study was open label, there
were geographical differences in the TNF inhibitor used,
and the tofacitinib 10 mg twice daily dose was withdrawn
during the study period."” Despite these questions, the
concern surrounding JAK inhibitors remains more
robust than it has ever been.

SPARSITY OF DATA

The mechanisms behind the potential risk for VTE,
MACE and cancer associated with JAK inhibition are still
inadequately explained, despite admirable attempts to
do so." It is important to note that meta-analyses of the

clinical trial programmes of tofacitinib, baricitinib, upad-
acitinib and filgotinib did not reveal a significant risk
for VTE, MACE or cancer.'*1¢ However, the data from
ORAL Surveillance indicate that safety analysis from the
clinical development programmes, with their carefully
selected patient population, might not capture the real-
world risk for VIE, MACE and cancer in patients with
increased cardiovascular risk at treatment start. There-
fore, it is problematic that safety data for all the other
JAK inhibitors will be pending for several years. The
post-marketing safety study mandated by the FDA for
baricitinib is planned to finish in 2026 (NCT03915964).
Further, several cohort studies are listed in the Euro-
pean Network of Centres for Pharmacoepidemiology
and Pharmacovigilance (ENCePP) website'” as ongoing
or planned (EUPAS25151, EUPAS25145, EUPAS25142,
EUPAS32271,  EUPAS34213,  EUPAS25139  and
EUPAS25164). Post-marketing randomised studies for
upadacitinib and filgotinib have not yet been mandated
by the FDA (filgotinib is not approved by FDA). AbbVie
has a 5-year extension phase on the SELECT-COMPARE
study of upadacitinib (NCT02629159) and both European
and US-based post-marketing surveillance programmes
(EUPAS39217, EUPAS39194, EUPAS39211). Similarly,
post-marketing surveillance is ongoing by Galapagos
NV for filgotinib (eg, EUPAS39767). Compared with
the pre-biological disease-modifying antirheumatic drug
(DMARD) era, where we urgently needed means for
morbidity-reducing disease control, we now have a luxury
situation where multiple highly effective options can be
tailored to patients, balancing all considerations with
their pros and cons. In weighing up our options, what
risks should we advise of?

BALANCING THE RISKS

Let us assume the results about risk of VTE, MACE and
cancer of ORAL Surveillance are accurate. Then we
can calculate the number of subjects with event/10000
person-years. The incidence rate of VIE was 33/10000
person-years for tofacitinib 5mg two times per day and
20/10000 person-years for TNF inhibitor. The incidence
rate of MACE was 91/10000 person-years for tofacitinib
and 73/10000 person-years for TNF inhibitor. The inci-
dence of myocardial infarction was numerically higher
with tofacitinib compared with TNF inhibitor, while
the incidence of stroke was similar across the treatment
groups. The incidence of cancer was numerically higher
with tofacitinib compared with TNF inhibitor. For lung
cancer, the numbers were 23/10000 person-years and
13/10000 person-years, respectively. Notably, the inci-
dence of lung cancer was close to three times higher in
the USA compared with the rest of the world. So, does
this small increase in risk change our risk—benefit assess-
ment of JAK inhibitors? For example, the HR of coro-
nary heart disease with smoking can be used for perspec-
tivation. To provide some comparison, in a prospective
population-based study from the USA, the HR compared
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with non-smokers of coronary heart disease in men who
smoke 20 cigarettes or more a day was 2.90 (5.83 for
women)."® The HR of myocardial infarction in ORAL
Surveillance was 1.69 for tofacitinib 5mg two times per
day compared with TNF inhibitors. It is also important
to acknowledge that inflammatory disease activity itself
is associated with increased risk of VTE,19 MACE? and
cancer.”! Therefore, doing nothing is certainly not an
option. When the benefits from a JAK inhibitor are signif-
icant, for example, oral dosing in needle phobia, issues
with intermittent dosing or loss of efficacy from anti-
drug antibodies, then a pragmatic assessment not just
of relative risk increases but absolute risk is needed. In
this respect, it is also important to acknowledge that the
risk with drugs with other modes of action have not been
elucidated including methotrexate, IL-6 receptor inhibi-
tors, abatacept and rituximab. For example, in a recent
US Medicare claims study with a large real-world cohort
of older patients with RA, treatment with methotrexate
was associated with a twofold increased risk of VTE rela-
tive to hydroxychloroquine.” Dose may also become a
consideration, particularly given the circumstance that
variable doses for both baricitinib (2 and 4mg) and filgo-
tinib (100 and 200mg) are licensed in Europe. So how
might we proceed, without being bound by our stasis?
The lack of absolute certainty seems to require a prag-
matic approach to the routine care use of JAK inhibitors.
Even within the population enriched for cardiovascular
risk factors included in the ORAL Surveillance study, the
patients who were at greatest risk were older and had
other risk factors for the corresponding adverse events,
in keeping with effect modification. This is in line with
a recent study of three US claims databases where tofac-
itinib was associated with an increased risk of cardio-
vascular outcomes (statistically non-significant) only in
patients with cardiovascular risk factors.”

This highlights the need to focus on risk stratification
when tailoring therapy, as we propose in the illustration
(figure 1). Rheumatologists are not used to considering
risk of MACE in the context of modern DMARD stan-
dard of care in RA, whereas this assessment is customary
when prescribing non-steroidal anti-inflammatory drugs
(NSAIDs), which may be forgotten in RA but are still
vital throughout rheumatology. Such risk assessment
comprises history of previous MACE and cardiovascular
risk factors including hypertension, hypercholestero-
laemia and diabetes, and the relative risk—benefit ratio
of different agents within the broader class is considered.
Where no alternative exists, such as in firstline therapy
of axial spondyloarthritis, risk is tolerated and mitigated
wherever possible—by managing the underlying cardio-
vascular risk, through the management of comorbidities,
by a shared decision-making process which addresses all
modifiable risk factors including smoking and obesity in
a holistic approach to disease that extends beyond the
prescription pad. Although there are differences in its
place in the treatment algorithms, the NSAID approach
seems a familiar paradigm extrapolatable to JAK

Treatments

Framework for discussing JAKi risks with patients
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Figure 1 Framework for discussing potential JAK inhibitor

risks with patients. First, identify general risk factors for VTE,
MACE and cancer (age >65 years and smoking) and whether
there is a previous history of VTE, MACE or cancer. Then,
evaluate risk based on the number of other risk factors for
VTE and the number of other risk factors for MACE. This

is not a validated approach but a suggestion based on
current (lack of) evidence and is inspired by risk charts used
in cardiology.?” JAK, Janus kinase; MACE, major adverse
cardiac event; VTE, venous thromboembolic event. Created
with BioRender.com.

inhibitors: risk assessment, open questions about agent
selection within class, but ultimately prescribing where
appropriate following risk justification. To pretend such
a strategy to be without precedent would be to ignore
reality, and for a specialty familiar with managing uncer-
tainty, we should not let such a problem paralyse us. Of
course, these considerations may be an oversimplifica-
tion. Cancer risk is harder to accurately elicit, but such
an assessment would include previous history or family
history of cancer (beside the general considerations
about age and smoking).**

WHILE WAITING FOR MORE DATA

The current lack of broad post-marketing safety data for JAK
inhibitors makes risk-benefit ratio estimations challenging
for clinicians, but greater uncertainty exists in rheumatology
with less controversy.” Ultimately, ‘treat-to-target’ will in the
end always be ‘treat-to-agreement’: any treatment of a patient
must be based on shared decision-making.*® JAK inhibitor
therapy should not be an exception, even if optimal coun-
selling might take clinicians some time to master. Therefore,
rheumatologists should not be waiting for Godot. Unlike the
characters in the play, who wait so long that they plan their
suicide to escape their predicament, rheumatologists will
have to say, “let us do something, it is safer”. As we have done
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in the past, and will do in the future, the optimal treatment
strategy will have to be tailored based on individual patient
risk factors and preferences in a shared-decision process.
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