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INTRODUCTION

La polyarthrite rhumatoide (PR) est une maladie auto-immune caractérisée par une
inflammation articulaire chronique, responsable a long terme d’une destruction articulaire et de
déformations irréversibles. L’objectif thérapeutique actuel est d’obtenir la rémission compléte,
a I’aide d’un panel thérapeutique relativement large, rendant leur bonne tolérance 1’un des
principaux enjeux du rhumatologue.

L’important est donc de diagnostiquer et de traiter la PR le plus rapidement possible
afin d’obtenir une rémission ou au moins une faible activité¢ de la maladie a 6 mois (1,2). Les
derniéres recommandations de « I’American College of Rheumatology » et de I’« European
League Against Rheumatism » proposent toujours en premiere intention I’introduction d’un
csDMARD, et notamment du Methotrexate qui reste la pierre angulaire du traitement de la PR.
En cas d’échec ou d’intolérance, il est recommandé d’intensifier rapidement le traitement, et en
fonction des facteurs de risque de sévérité, il sera proposé soit de changer de csDMARD soit
d’y associer un bDMARD. Nous avons effectivement a notre disposition plusieurs familles de
biothérapies : les anti-TNF regroupant 5 molécules, les inhibiteurs de 1’IL-6, un inhibiteur des
voies de co-stimulation et un anti-lymphocyte B par son action anti-CD20. L’objectif est
I’obtention rapide de la rémission afin d’éviter la survenue des multiples complications. Il faut
donc réévaluer régulierement la PR et réaliser les ajustements thérapeutiques nécessaires. Ce
panel thérapeutique pourtant déja trés conséquent, ne permet pas la rémission articulaire pour
un tiers des patients. Ce chiffre explique la nécessit¢ de poursuivre le développement de
nouveaux traitements par I’inhibition d’autres voies de I’inflammation. Cela a conduit a
I’arrivée des inhibiteurs de JAK et donc a une mise a jour des recommandations thérapeutiques
de la PR.

En effet, depuis 2017 les inhibiteurs de janus kinases (JAKi) sont apparus dans ’arbre
de stratégie thérapeutique de la PR, au méme rang que les bDMARDs, c’est a dire en cas
d’échec ou d’intolérance aux csDMARDs (3). L’activité tyrosine kinase des protéines janus
kinases permet I’activation des protéines STAT, jouant un role dans les voies de signalisation
intracellulaire aboutissant a la transcription des génes codant pour la production de cytokines
pro-inflammatoires impliquées dans la physiopathologie de la PR (4). Nous avons actuellement

deux molécules a notre disposition : le tofacitinib qui est un inhibiteur préférentiel des
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molécules JAK 1 et JAK 3, et le baricitinib qui est un inhibiteur préférentiel de JAK 1 et JAK
2.
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X0COOOCOCL

N\ Transcription M

Winthrop et al, Nature reviews rheumatology, 2017

L’efficacité de ces traitements a été étudiée dans plusieurs essais de phase 111, qui ont
conclu pour le tofacitinib a une supériorité par rapport au methotrexate et une non-infériorité
en comparaison a 1’adalimumab (5-10). Il est efficace en monothérapie ou en association au
methotrexate chez les patients naifs de tout traitement ou réfractaires aux traitements

conventionnels. Le baricitinib a également démontré sa supériorité par rapport au methotrexate
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mais également a 1’adalimumab dans des essais de phase III (11-14). Ces deux molécules ont
¢galement montr¢ leur intérét quant a la prévention de la progression structurale dans la PR.

Le tofacitinib est commercialis¢ pour la prise en charge de la PR depuis 2012 dans
d’autres régions du monde notamment les Etats-Unis. Cela nous a permis d’accéder a des
données plutdt rassurantes concernant la tolérance de ces molécules (15,16). Le profil est
effectivement relativement similaire a celui que nous connaissons déja avec les bDMARDs,
soit un risque principalement infectieux avec en premier lieu, en terme de fréquence, des
infections des voies aériennes supérieures et des pneumopathies. Il a tout de méme été souligné
la survenue un peu plus fréquente de zona par rapport au placebo, au methotrexate seul et aux
anti-TNF. Ce risque était également plus ¢élevé chez les patients recevant un inhibiteur de JAK
en association au methotrexate. D’un point de vue biologique, il a été rapporté une tendance a
I’induction de neutropénie, de lymphopénie et de thrombopénie, aprés cependant une phase
initiale de thrombocytose. Enfin, ces traitements étaient pourvoyeurs de dyslipidémie sans
¢valuation pour le moment de son impact sur le risque cardio-vasculaire du fait du manque de
recul.

Les avantages certains de ces traitements synthétiques ciblés sont la prise par voie orale,
leur demi-vie courte et I’absence d’immunogénicité. Ainsi, pour une efficacité et une tolérance
qui paraissent similaires a celles des traitements actuels, ils seront d’une part une alternative
thérapeutique supplémentaire pour les patients en €échec de 1’ensemble des bDMARDSs, mais
pourront méme étre envisagés dés I’échec du csDMARD.

La réalisation de ce travail a donc été justifiée par la prescription massive de ces
nouveaux traitements dans le service de rhumatologie du CHU de Bordeaux dés leur mise a
disponibilité. Nous voulions d’une part avoir une idée du profil de patient ayant bénéficié¢ de
ces traitements, et d’autre part pouvoir €tablir le profil de tolérance et I’efficacité de ces
molécules dans une étude de vraie vie. En effet, en comparaison aux données obtenues via les
essais cliniques, nous pouvons en vie réelle composer en fonction des aléas de 1’observance
thérapeutique, de I’effet des traitements chez des patients ayant des comorbidités et avec un
suivi médical clinique et biologique moins rigoureux que dans le cadre de la recherche.
L’inclusion et le suivi des patients de cette étude ont tous deux été réalisé€s sur une période de
12 mois. Ils seront poursuivis sur une plus longue période par un deuxieme investigateur (C.B.)
pour évaluer le maintien thérapeutique de ces molécules.

L’objectif principal de ce travail est donc d’établir le profil de tolérance des inhibiteurs
de JAK (tofacitinib et baricitinib) en vie réelle, dans une cohorte de patients ayant une PR dans

le service de rhumatologie du CHU de Bordeaux, en comparaison aux autres bDMARDs. Les
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objectifs secondaires sont de décrire le profil des patients qui ont regus ces molécules dans la
premiere année de leur mise sur le marché en France et d’en évaluer ’efficacité, toujours en

comparaison aux bDMARD:s.
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ABSTRACT

Objectives : We aimed to investigate the safety profile of JAK inhibitors (JAKi1) in a real-
world cohort of rheumatoid arthritis (RA) patients in the university hospital of Bordeaux, in
comparison to biologic drug modifying rheumatic diseases (-(DMARDs). Secondary
objectives were to study the profile of JAKi patients and to assess their efficacy.

Methods : We included every RA patients receiving a novel prescription for baricitinib,
tofacitinib or a bDMARD between November 1, 2017 and October 10, 2018. We collected
clinical and biological data at baseline and during a follow-up of 12 months, with a report of
every adverse events (AE) occurrence.

Results : 129 patients were included. Patients in the JAKi group had a longer disease
duration, a higher history of therapeutics and more structural damages (p<10 ). We reported
123 AE, with no difference between groups. There was 1 serious AE in JAKi group and 12 in
bDMARDs group. Considering all patients, the most preponderant AE was infection with an
incidence of 32 %, and a higher number of event per patient in the bDMARDs group
(p=0.05). We recorded only 2 herpes zoster, one in each group, and one tuberculosis in TNFi
group. There was more local and systemic allergic reaction in the TNFi group compared to
JAKi (p=0.005). We did not record any unexpected AE.

After 6 months of treatments, les JAKi allowed to decrease significantly the DAS 28-CRP
from 4.7 (SD £ 1.5) to 3.7 = 1.6 and the tender joint count from 6 & 6 to 2 + 4, whereas TNFi
permitted a significant decrease of DAS 28-CRP, DAS 28-ESR, and the tender and swollen
joint counts. At 12 months the persistence rate of JAKi was about 51%, 81% for abatacept,
60% for rituximab, 40% for TNFi and 27% for IL-6 inhibitors.

Conclusion : Safety profile of baricitinib and tofacitinib is acceptable, relatively similar to
bDMARDs and concordant with clinical trials results, which is comforting for their larger

use.

Keywords : rheumatoid arthritis, JAK inhibitors, bDMARDs, safety, real-word study
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1. Introduction

Rheumatoid arthritis (RA) is a systemic autoimmune disease, characterized by swollen and
tender joints. Its prevalence is about 1% in the world, and it affects mostly women. Without
adjusted treatment it leads to permanent joint destruction and deformity, causing functional

disability and responsible for major social, professional and economic impact. (1)

The current attitude is to start a specific treatment as soon as the diagnosis is certain with
regular adjustment to rapidly achieve remission or low disease activity (2,3). Regarding to the
2013 EULAR recommendations (4), the first-line treatment is a conventional synthetic drug
modifying arthritis rheumatic disease (csDMARD), such as methotrexate which is the anchor
drug in RA. In case of insufficiency or intolerance, the strategy was to add or replace it with a
biologic DMARD (bDMARD).

The janus kinases are a family of tyrosine kinase that affect intracellular signaling. When
activated, they allow the phosphorylation of STAT proteins, which then migrate into the
nucleus, causing the transcription of their targeted genes responsible for the production of pro-
inflammatory elements involved in RA (5). So the emergence of new targeted synthetic
DMARDs (tsDMARDs), which inhibits this pathway, led to an update of recommendations
regarding the management of rheumatoid arthritis in 2017 (6). JAKi were placed on equal basis
with bDMARD:s, right after csDMARDs failure. Since January 2018, two molecules have their
marketing authorization in France in rheumatoid arthritis : tofacitinib and baricitinib.

Phase III trials have demonstrated the efficacy of tofacitinib (7—12) and baricitinib (13—16),
in comparison with placebo or TNFi, either in monotherapy or combined with methotrexate.
This encouraging data explains the enthusiasm of rheumatologists for this new therapeutic
class, especially since these small molecules present some substantial advantages. Indeed, their
very short half-life makes the management of adverse events (AE) or planned surgery easier,
their oral intake is an appreciated novelty for patients and the absence of immunogenicity bring
a comfort in the therapeutic strategy.

Regarding their safety, data from long-term extension studies are now available and
highlight generally the same safety profile already known with the bDMARDS, with some
minor differences (17-20). For example, herpes zoster infections happened to be more frequent
than in placebo arms (19,21-23) and there was a concern regarding a potential elevated risk of

venous thrombo-embolic disease (VTED) occurence with baricitinib compared to placebo
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(20,24). Laboratory changes with temporary thrombocytosis and elevation of low-density
lipoprotein cholesterol were also reported (18,24,25).

The main objective is to observe in a real-world study the safety profile of JAK inhibitors
(JAK1), in a monocentric cohort of RA patients in the university hospital of Bordeaux, in
comparison with bDMARDS. The secondary objectives were to describe the profile of patients
treated with JAKi during the first year of product availability in France and to evaluate their

efficacy compared to bDMARDS in our cohort.

2. Methods
2.1 Study design and population

Every patient visiting the Rheumatology department of the university hospital of
Bordeaux between November 1, 2017 (date of the first marketing of a JAKi) and October 10,
2018 with an established diagnosis of RA according to the 2010 American College of
Rheumatology/European League Against Rheumatism classification criteria were
automatically identified via a diagnostic grid (26). Inclusion criteria were among those RA
patients, patients of 18 years or older who received a prescription of a new bDMARDS or
tsDMARDs, no matter their history of treatments. A same patient could be included twice or
more if his therapeutic strategy was adjusted during the period of interest. In that case, his
baseline characteristics were updated. We excluded patients with diagnosis of juvenile arthritis,
undifferentiated rheumatic disease or overlap syndrome.

Patients were classified in 2 subgroups depending on the treatment received: JAKi or
bDMARDs (including TNFi, rituximab, abatacept, tocilizumab and sarilumab). Some
secondary analyses were made by classifying them in 3 subgroups: JAKi, TNF1 and “other

bDMARDSs” including rituximab, abatacept, tocilizumab and sarilumab.
2.2 Baseline characteristics

Data was collected according to a standardized table after examination of patient’s files and
if data was missing, attempts were made to reach out the liberal referring rheumatologist, the
general practitioner or the patient himself.

At baseline, we collected demographic data (gender, age, ethnic, body mass index (BMI)),
medical history of malignancy, diabetes, smoking use, immunization status (pneumococcus,
influenza) and the quantiFERON-TB assay status. Then, the following clinical RA-related

characteristics were gathered: disease duration, positivity and rate of rheumatoid factor and
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anti-citrullinated protein antibodies, presence of structural damages and extra-articular
involvement including pulmonary disease, nodules, sicca syndrome and vasculitis. We reported
a number of prior treatments and distinguished csDMARDs and bDMARDs, the maximal dose
of glucocorticoids received in the last six months before inclusion and the gammaglobulin level
in the 6 months preceding the start of the new drug.

Also, we collected data about RA activity (swollen joint count (SJC) and tender joint count
(TJC), patient evaluation of activity (0-10), erythrocyte sedimentation rate (ESR) (mm at first
hour) and C-reactive protein (CRP) (mg/L)) and the current treatment (bDMARD:s,
tsDMARDs, csDMARDs and the glucocorticoid dose).

2.3 Follow-up
Data was collected until July 17, 2019, with a maximum follow-up of 12 months.
2.3.1 Adverse-events data

Every AE reported by the rheumatologist referent was collected. We distinguished serious
AE (SAE), defined as life-threatening events and/or requiring hospitalization and/or leading to
death and/or being the source of disability. When AE did not fulfil those criteria, they were
classified as mild or moderate AE. We observed the delay for their occurrence since the first
treatment intake and noted if they generated a permanent or temporary discontinuation of the
treatment. We sorted the side-effects into major categories : general disorders (including
dizziness, asthenia, headaches, paresthesia), allergy (local or systemic), infectious events (with
particular distinction for tuberculosis and herpes zoster (HZ)), renal failures, hepatic disorders,
major cardio-vascular events, VTED, gastro-intestinal involvement, metabolic disorders
(including weight gain and the start of diabetes), the occurrence of malignancy and hematologic

laboratory changes. When AE could not be classified, it was sorted in “other” category.

2.3.2 Efficacy data

Regarding to efficacy data, we collected SJC and TJC , the patient global assessment (PGA),
ESR and CRP, in order to calculate the 28-joint disease activity score using both ESR and CRP
(DAS 28-ESR or DAS 28-CRP). When available, they were collected at a 3-month, 6-month

and 12-month follow-up.
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2.4 Statistical analysis

Data is reported as the mean =+ standard deviation (SD) for quantitative variables and as
number (%) for qualitative variables. When the normality test was satisfied a two-tailed
Student’s t-test was used to compare the different populations. When the normality test was not
satisfied, the Mann-Whitney and Wilcoxon tests were used. Comparison tests for qualitative
variables were performed using Chi-square analysis or Fisher’s exact test when necessary.
Analysis were made with the software STATA 13. A p-value <0.05 was considered statistically

significant.
2.5 Role of the funding source
This study did not receive any funding.

3. Results

2.1 Population characteristics

129 patients were included in the study. Their demographic and clinical characteristics
at baseline are presented in Table 1. They were mostly women (72%) with a mean age of 58
years (SD = 14). There was no difference regarding clinical and biological markers of disease
activity at baseline between the two groups. Regarding to the flu-vaccination, patients in the
JAKIi group were interestingly less immunized than other patients (p=0.02) but this difference
did not exist with the pneumococcus vaccination.

Disease duration was significantly higher in JAKi group than in bDMARDs group
(mean of 182 + 121 vs 84 + 109 months, p <10#). In comparison with bDMARDs, JAKi patients
had more structural damages (83% vs 51%, p <10%), and a higher number of previous
treatments (6 = 3 vs 3 £ 2, p <10%), either regarding to csDMARDs (2+ 1 vs 2+ 1, p = 0.003)
or bDMARDs (4 £2vs 1 £ 1, p <10%).

At baseline, 47 patients were treated by JAKi, 43 by TNFi and 39 by other bDMARDs:
5 patients received rituximab, 12 abatacept and 22 an IL-6 inhibitor (15 tocilizumab and 7
sarilumab) (Table 2). 72% of patients had a combination therapy, with no difference between
the group JAKI and bDMARDs (66% vs 76%, p = 0.6).

When baseline characteristics were compared by classifying patients in 3 subgroups (JAKi,
TNFi and “other bDMARDs”), results were similar except for the glucocorticoid dose received
at baseline and in the previous 6 months, which was higher in the “other bDMARDSs” group (p
= 0.05 and p = 0.03 respectively) (Table S1). This analysis interestingly highlights that the
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number of previous bDMARDs in the TNFi group was 0.6 + 1, meaning that they were mostly
prescribed to patients with early-RA, naive of biotherapies whereas JAKi were prescribed after

multiple bDMARD:s failure.

3.2 Adverse events

3.2.1 Generality

We reported 123 AE : 40 in the JAKi group (1 SAE and 39 mild to moderate AE) and 83
in the bDMARDs group (12 SAE and 71 mild to moderate AE). The distribution of AE is
described in Table 4 and was dominated by infectious events (25.6%).

Focusing on the 40 AE in the JAKi group, the 3 most represented categories were infection
in 42.5% of cases, general disorders in 17.5% of cases and 10% were considered in “other”
category. Those 4 events were multiple spontaneous hematoma with no biological abnormality,
occurrence of xanthelasma, erectile dysfunction and the beginning of a lower limb arteriopathy.

We reported more allergic reactions in the bDMARDs group (p = 0.05), and this difference
was even more significant when directly confronting JAKi and TNFi (1 event vs 10, p = 0.005)
(Table S2). It concerned systemic reaction but also cutaneous eruption, easily understandable
because of their different mode of administration.

We compared characteristics of patients having AE in the JAK1 group and in the bDMARDs
group (Table 4), hoping to define some characteristics that would encourage the rheumatologist
to prescribe one or another molecule. There was more polypharmacy in JAKi patients with AE
occurrence (p = 0.05). They also had a higher disease duration, more structural damages and

more history of RA treatments, but this difference already existed at baseline.

3.2.2 Serious adverse events

The number of SAE per patient tended to be higher in the bDMARDs group (p = 0.07)

The only SAE in the JAKi group was a first episode of multi-dermatoma HZ in a 29 year-
old patient receiving tofacitinib for 6 months after 4 bDMARDs failure, in association with
methotrexate and 7 mg of glucocorticoid. It led to a hospitalization and required intra-venous
specific treatment.

In the TNF group, we recorded two systemic allergic reactions requiring short
hospitalization for surveillance, one viral infection with cytolysis, fever, elevation of CRP and
abdominal pain also monitored during a short hospitalization. Then, a 56-year old patient,

treated by adalimumab and methotrexate for 9 months, developed a peritoneal infection due to
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