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Abstract

Objectives. To identify how refractory disease (or relevant terminology variations) in RA and polyarticu-
lar JIA (polyJIA) is defined and establish the key components of such definitions.

Methods. Searches were undertaken of English-language articles within six medical databases, includ-
ing manual searching, from January 1998 to March 2020 (PROSPERO: CRD42019127142). Articles
were included if they incorporated a definition of refractory disease, or non-response, in RA/polydIA,
with clear components to the description. Qualitative content analysis was undertaken to describe re-
fractory disease in RA/polyJIA and classify each component within each definition.

Results. Of 6251 studies screened, 646 met the inclusion criteria; 581 of these applied non-response
criteria while 65 provided refractory disease definitions/descriptions. From the non-response studies,
39 different components included various disease activity measures, emphasizing persistent disease
activity and symptoms, despite treatment with one or more biologic DMARD (bDMARD). From papers
with clear definitions for refractory disease, 41 components were identified and categorized into three
key themes: resistance to multiple drugs with different mechanisms of action, typically two or more
bDMARDs; persistence of symptoms and disease activity; and other contributing factors. The most
common term used was ‘refractory’ (80%), while only 16.9% reported explicitly how their definition
was generated (e.g. clinical experience or statistical methods).

Conclusion. Refractory disease is defined as resistance to multiple drugs with different mechanisms of
action by persistence of physical symptoms and high disease activity, including contributing factors. A
clear unifying definition needs implementing, as the plethora of different definitions makes study com-
parisons and appropriate identification of patients difficult.

Key words: refractory disease, non-response, treatment-resistant, rheumatoid arthritis, juvenile idiopathic
arthritis, definitions

Rheumatology key messages

o Refractory disease is multi-DMARD resistant with persistent symptoms and disease activity, including contributing factors.
e There is a lack of consensus in refractory disease definitions, with great heterogeneity.
o A unifying definition should be implemented, as a plethora of different definitions makes comparisons difficult.
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[3]. However, the impact on improving quality of life is
considerably lower [4] and even those with low disease
activity continue to experience persistent pain (40%)
and fatigue (62%) [5, 6], with complex interactions be-
tween physical and mental health comorbidities and
other contextual factors playing a role. Those who do
not attain this low disease activity target are defined as
having refractory disease [7, 8]. Another definition [non-
response to three or more biologic DMARDs
(bDMARDs)] identified 6% of a cohort as bDMARD re-
fractory with a median time to the third bDMARD class
of 8years from starting the first anti-TNF [9].

The Collins English dictionary defines refractory as
‘unmanageable, stubborn or not responding/yielding to
treatment in a medical context’ [10]. The use of various
definitions or labels in both clinical practice and in the
literature to describe these patient groups is problemat-
ic. For example, ‘treatment/therapy resistant’ [8], ‘diffi-
cult to treat’ [11, 12], ‘difficult to control’ [13],
‘fibromyalgic RA’ [14] and ‘treatment failure’ [15] have all
been utilized in addition to ‘refractory’ [16]. The absence
of a clear, routinely used definition or formal guidelines
for refractory RA, especially juvenile onset, leaves
patients and clinicians in a treatment vacuum [11, 17],
without optimal bDMARD sequencing beyond a second
bDMARD [9].

Previous definitions relate to MTX or conventional syn-
thetic DMARDs (csDMARDs) [18], which may no longer
be appropriate since further bDMARDs and targeted
synthetic DMARDs (tsDMARDs) are now used in the
management of both adult- and juvenile-onset inflamma-
tory arthritis such as RA and polyarticular JIA (polyJIA).
Moreover, there appears to be a lack of consistency be-
tween definitions, with one study identifying as few as
10% or as many as 28.8% of their population as refrac-
tory depending on which definition was used [19]. The
absence of a systematic approach to identify, under-
stand and evaluate refractory disease means that the
true impact and underlying mechanisms remain un-
known [16]. It is therefore timely to conduct a systematic
review to identify the published components of defini-
tions for refractory disease in RA/polyJIA and to evalu-
ate these constituents for consistency in terminology in
the future.

Objectives

The objectives of this review were to assess how refrac-
tory disease (or relevant terminology variations) in RA/
polyJIA is defined, classified and characterized in the lit-
erature and identify the key components of such defini-
tions and group these constructs thematically.

Methods

Cochrane [20] and Preferred Reporting ltems for
Systematic Reviews and Meta-Analyses (PRISMA) [21]
guidelines were followed and data reported accordingly.

https://academic.oup.com/rheumatology
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Search strategy

Searches were undertaken of English-language articles
within the Ovid (MEDLINE, Embase and PsycINFO),
Cumulative Index to Nursing and Allied Health Literature
(CINAHL), Web of Science and OpenGrey databases as
well as manual searching of reference lists of included
studies. As a sensitivity check, websites of relevant
organizations were screened for additional definitions
(e.9. ACR, American Registry of Medical Assistants,
British Society for Rheumatology, National Institute for
Health and Care Excellence and National Health Service
England. Only articles published between January 1998
and March 2020 were included, due to the introduction
of biologic treatments in 1998 [22-25], making research
conducted before this time less comparable to current
experiences of refractory disease.

Separate searches were carried out in each database
(see Supplementary 1, available at Rheumatology online
for further details). All search results (titles and
abstracts) were exported into EndNote X8 software
(Clarivate, London, UK) to be stored during the screen-
ing process. The search was conducted on 4 March
2020 and a study protocol was registered on the
PROSPERO website (CRD42019127142; https://www.
crd.york.ac.uk/prospero/display_record.php?ID=
CRD42019127142).

Eligibility criteria

Articles were included if they incorporated a definition of
refractory disease (or any variants of these, e.g. treat-
ment resistance or non-response) in RA/polydIA, with
clear components to the description. Articles with dis-
ease activity non-response criterion, such as ACR and
EULAR, were included to capture components used for
non-response, but were analysed separately as the main
focus of the review was those articles with a more
detailed definition for refractory disease. There were no
restrictions on the types of studies to be included in the
review, as long as a definition was operationalized. A full
list of inclusion and exclusion criteria is shown in
Table 1 using the Population, Intervention, Comparison,
Outcome(s) and Study design framework [21].

Data collection and analysis

Selection of studies

A random sample of 10% of studies were cross-
checked by a second coder (A.R. at the screening
stage, which resulted in a 0.77 level of agreement be-
tween the two coders [26]. Raters discussed discrepan-
cies, revisited the criteria for inclusion that were outlined
a priori and reached agreement on the final included
studies for the review.

Data extraction and analysis

With the use of a study-specific data extraction table, in-
formation about each study (e.g. author, year of publica-
tion, country, study design/document type), patient
population (e.g. disease name, adult/paediatric),
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TasLe 1 Eligibility criteria for considering studies for this review

Inclusion criteria

Population RA
PolyJIA

Biologic drugs (e.g. etanercept/Enbrel, inflixi-
mab, Humira, anakinra, rituximab, tocilizu-

Exclusion criteria

Other health conditions besides RA or
polyJIA

Acute health conditions or symptoms

Non-inflammatory rheumatic disease

mab etc.) or targeted synthetic therapies (e.g. OA)

(e.g. Janus kinase inhibitors such as barici-
tinib or tofacitinib) explicitly stated as

treatment

Intervention/exposure

Refractory disease and any variations for this

Other inflammatory rheumatic disease
(e.g. PsA, AS and uveitis)
Treated with conventional synthetic
drugs only (e.g. MTX alone)
Disease that is being adequately con-
trolled by treatment
Acute symptoms that are adequately
controlled by treatment
Not applicable —studies with or without
comparison groups included
No definition stated

(construct) (e.g. treatment/therapy resistant, difficult/

hard to control, non-responsive/response)

Comparison Not applicable —studies with or without com-
parison groups included

Outcomes Operationalized definition with clear compo-
nents (either in the introduction, outcome
variables, results or discussion)

Study design Any study design (e.g. observational, interven-

Laboratory studies using animal models

tional, qualitative studies, commentaries or or cells

reviews, policy documents)

definition details (e.g. title of definition, verbatim defin-
ition) and disease activity criteria were inserted. Study
demographics and disease activity criteria were sum-
marized and reported descriptively as counts and per-
centages, with figures created in Stata (version 16.1;
StataCorp, College Station, TX, USA).

The verbatim definitions and identified non-response cri-
teria were thematically coded for content, themes and
patterns using content analysis to identify trends in def-
inition components used and to quantify these by pre-
senting frequencies of coded categories [27, 28]. The
components within each definition (e.g. time specified,
physician assessment, number of drugs required to
classify non-response) were coded thematically, then
compared and grouped until no new categories
emerged [29, 30], using NVivo (version 12.6; QSR
International, Chadstone, VIC, Australia). A second
coder (H.L.) cross-checked initial coding and themes for
consistency and reliability. A narrative synthesis of this
qualitative content analysis is presented to describe re-
fractory disease [31, 32]. Content overlap between stud-
ies was estimated using the Jaccard Index, which is a
similarity coefficient for binary data that ranges from 0
(no overlap) to 1 (complete overlap) [33]. A network plot
of co-occurrence of the most frequently used compo-
nents and comparisons was generated using Stata (ver-
sion 16.1).

Quality assessment of included studies

The quality of the included studies was assessed using
the Hawker checklist [34], which is designed to appraise
and score methodological quality [35] in disparate data
from different methodologies. This was modified slightly
for conference abstracts, which scored 1 for abstract/
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title and then other domains were assessed the same as
if the conference abstract was a full-text article. A more
rigorous risk of bias is not required, as this is a review
aiming to determine how refractory disease is defined,
classified and characterized in the literature [36], there-
fore studies of low quality are still included.

Results
Study selection

Combined searches yielded a total of 10 357 citations,
of which 6251 remained after removal of duplicates
(Fig. 1). Most citations were excluded due to not investi-
gating either RA or polyJIA (n=1600) or refractory dis-
ease or non-response (n=2085). Full reasons for
exclusion at each stage are presented in Supplementary
Table 2, available at Rheumatology online. This left 646
studies meeting the inclusion criteria for this review, of
which 581 reported non-response criteria and 65
reported refractory disease definitions/descriptions.

Study characteristics

The majority of included studies (n=646) investigated
RA (91.5%) and adult (92.4%) populations, mainly from
Europe (52.9%), utilizing a prospective observational de-
sign (33.3%) and published since 2010 (81.7%). For the
non-response criteria papers (n=>581; see
Supplementary Table 3, available at Rheumatology on-
line), the majority investigated RA (92.8%) and adult
(93.5%) populations, mainly from Europe (51.3%), utiliz-
ing a prospective observational design (35.8%) with a
stable publication rate since 2006. The refractory defin-
iton papers (n=65; see Supplementary Table 4,

https://academic.oup.com/rheumatology
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Fic. 1 PRISMA flowchart of study selection

Records Records Records Records Records Records
identified identified identified in identified in identified identified in
in Embase in Medline PsycINFO Web of Science in CINAHL || OpenGrey
S (n=5,539) || (n=1,841) (n=2) (n=2,566) (n=398) (n=11)
=
-
]
- Records Records identified
identified through database
through manual searching
___| | searching (n=8) (n=10,357)
N Duplicates
> " | removed (n=4,114)
£
®
v Records excluded from:
e gy [——>| Tillescreening (n=1911)
Abstract screening (n=2,760)
a‘ L
£33 Additional records Full .
S identified through :m:s .| Full text articles excluded
2| | reference list searching eligibility (n=1,580) (n=938)
w p— L)
(nN
Studies included in
§ review (n=646)
3
- Refractory Non-response
Definitions (n=65) Criteria (n=581)

available at Rheumatology online) included more paedi-
atric (16.9%) and polyJIA (20%) populations than the
non-response, with a greater majority from Europe
(67.7%), and in particular the UK (29.2%) and employed
a case study/series design (20%) and publications have
been increasing since 2006.

https://academic.oup.com/rheumatology

Results of individual studies

Non-response criteria

The most frequently used disease activity measures to
operationalize definitions for non-response to b/
tsDMARDs for RA were the EULAR [37] (40%), DAS [38]
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TaBLE 2 Subthemes and themes across definitions of non-response and refractory disease

Key themes

Persistency of symptoms and disease  Resistance to multiple drugs with differ-  Other contributing factors®
activity® ent mechanisms of action®

Subthemes

Disease activity criteria®

Remission criteria®

Patient-reported outcomes/
symptoms?

Presence or absence of inflammation®  Steroid use or dependency?

Disease severity?

New joint activity, damage or
replacement®

Persistency of symptoms and disease
activity®

nisms of action®

Drug duration specified®

Drugs/regimes failed, intolerant, discon-  Biomechanical or degenerative drivers®
tinued or switched®

Resistance to multiple drugs (regimes)
with different structures or mecha-

Other contributing factors®
Adverse event®

Comorbidities or extra-articular
manifestations®

Serology or antibodies®

Incorrect diagnosis or not relevant
treatment®

3Both non-response criteria and refractory definitions/descriptions. PRefractory definitions/descriptions only.

[including the 28-joint (DAS28), 44-joint (DAS44) and ju-
venile arthritis (JADAS) [39]; 35%], 20% and 50% im-
provement in ACR criteria (ACR20 and ACR50; 16%)
[40] and joint count (12%) non-response criteria. While
for JIA these differed by using JIA-specific disease ac-
tivity measures such as 30, 50 and 70% improvement in
ACR Pediatric criteria (ACRPedi30, 50 and 70; 42.9%)
[41], Wallace for non-remission (11.9%) [42] and JADAS
(9.5%), uveitis consistently used the Standardization of
Uveitis Nomenclature (SUN) criteria (19%) [43]. This is
not unexpected, as non-response for specific disease
criteria is not a requirement for treatment provision in
JIA.

Overall, 39 different components were used in these
non-response definitions/descriptions (see Supplementary
5, available at Rheumatology online), with various disease
activity measures (85.6%). The majority applied a single
criterion for disease activity (74.2%); the most popular
were EULAR (38.5%), DAS28 (24.8%) and joint count
(5.4%). Studies with two criteria (18.6%) typically cut-offs
for DAS28 and/or EULAR (e.g. DAS28>2.6 or EULAR cri-
teria for poor responders) (33.3%), joint count (6.5%) and/
or ACR20 (5.6%), with 7.2% using more than two criteria
to define non-response. Few included patient-reported
outcome measures (5%), with a great variety and no clear
preferences. Many studies used established cut-offs, with
a minority that provided different values, particularly for the
DAS (n=7). The main descriptions/definitions of non-
response could be summarized in two themes as empha-
sizing persistent disease activity and symptoms (93%),
despite treatment with at least one bDMARD (typically a
first-line anti-TNF) (Table 2).

Refractory definitions/descriptions

The characteristics of the 65 individual studies that
reported a refractory disease definition or description [7,
9, 11, 12, 16, 44-1083], including the verbatim defini-
tions/descriptions, are presented in Supplementary
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Fic. 2 Chart representing the different terms/labels used
(frequencies) across definitions

Refractory RA [
Refractory to (Drug name/ciass)
Refractory JIA/PolyJlA NN

Difficult-to-treat RA I

(Drug name)-Refractory NN
Treatmenl Resistant RA
Treatment Refractory
Refractory to therapy
Refractory Uveitis
Multi-drugfherapy Refraclory RA
Biologic Refractory Disease
Refractory Disease |
Unremitting disease course
Unmitigated faiure |
Treatment non-persistence
Resistant RA
Resistant fo Biologic Therapy
Poor Prognostic Factors
Patient-based Treatment Failure (Non-success)
Comprehensive Disease Control Non-Achievers
Unacceptable Refractory Pain
Refractory 1o several treatments
Refractory THJ Arthritis
Refractory Patients
Refractory Monoarthritis
Highly Refraclory Disease
Refractory Arthritis
Refractory

0 5 10 15 20 25 30

Percent of studies including definition name

Table 7, available at Rheumatology online. There was
great variety in the definition name/labels used, but
most incorporated the term ‘refractory’ (80%), while
20% used a variety of other terms, as seen in Fig. 2.
Only 16.9% of included papers stated how their defin-
ition was generated; the majority (83.1%) did not pro-
vide any details. The 11 explanations of definition
creation included clinical opinion/experience of the
study authors (27.3%) [12, 16, 73], statistical analysis/
modelling (18.2%) [95, 103], interdisciplinary panel dis-
cussion external to study authors (18.2%) [91, 94],
rheumatology initiatives (18.2%) [7, 92], survey among

https://academic.oup.com/rheumatology
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Fic. 3 Most frequently occurring components across studies (17/41), with key for full component descriptions

0 10 20 30 40 50 60 70

Percent of studies including component

Fic. 4 Network plot to demonstrate the frequency and
occurrence of most frequently used components

RMD3 RMDS

OCF8 . .
. 4 . RMD6

‘. RMDS

®
. OCF7

The size of each node is relative to the number of stud-
ies including the component, while the width of the con-
necting lines is relative to the number of co-
occurrences. Components with less than three occur-
rences are excluded from the graph and lines omitted
where co-occurrences were one. Key for components is
in Fig. 3.
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- = o

2 - DAS

- Disease duration
-~ ESR or CRP

- Imaging or radiographic damage
10 = Joint Count
15 - Persistency o symptoms and disease activity
16 = Physician determined or GA

- Severe, erosive or progressive terms used

RMD1 - Despite, previously, failed, unresponsive terms used
‘ i = Drug duration specified

Drug regime specified

Failed drugs named

Resistance to multiple drugs

Specified number or Class of drugs failed

Steroid use or dependency

Other contributing factors (OCF)
OCFT7 - Other contributing factors
OCF8& - Serology RF or AntiCCP

rheumatologists (9.1%) [11] and from their previous
work (9.1%) [60].

A total of 41 components were identified within these
definitions (see Supplementary Tables 5 and 6, available
at Rheumatology online); most list, on average, 4 distinct
components (IQR 3-5; range 1-10) per definition. The
dimensions were categorized, coded thematically and
quantified and are displayed in Table 2 within three key
themes: resistance to multiple drugs with different
mechanisms of action (54.9%), persistency of symptoms
and disease activity (34.9%) and other contributing fac-
tors (10.2%). There was great variation in the compo-
nents used across definitions, with no clear consistent
patterns aside from the majority of studies incorporating
multi-oDMARD resistance, as seen in Figs 3 and 4.

Overlap among all 41 components both within and
across studies was estimated via the Jaccard Index cor-
relation coefficient. There was a very weak similarity
(0.19) in the overlap of components within studies, while
there was nearly no similarity (0.05) in the clustering of
components across studies, making comparisons of the
level of agreement between patients satisfying different
definitions impossible. However, as seen in Fig. 4, there
seems to be several key components that are frequently
used together across studies, which all relate to resist-
ance to multiple drugs (theme 2), including steroids, and
persistent disease as determined by the DAS.

For RA, most definitions contained three to four com-
ponents, of which the most commonly used were
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‘Despite, previously, failed, unresponsive terms used’
(RMD1, 16.4%) to indicate treatment resistance,
‘Specified number or Class of drugs failed’ (RMDS,
13.6%) and ‘Failed drugs named’ (RMD®6, 8.2%) (Fig. 3).
For polyJIA, most definitions contained four components
and these differed slightly, as the most commonly used
were ‘Steroid use or dependency’ (RMD9, 13%), which
may reflect the reliance of steroids with more limited
treatment guidelines in JIA than RA, jointly with ‘Failed
drugs named’ (RMD6, 13%) and ‘Despite, previously,
failed, unresponsive terms used’ (RMD1, 11.1%).

Two studies discussed refractory symptoms in the
presence of controlled inflammation; Olofsson et al. [60],
which described ‘unacceptable refractory pain’, and
Buch [16], which described ‘false refractory disease
compared with biologically refractory disease either in-
trinsic or pharmacokinetic’. Most studies defined refrac-
tory disease as affecting multiple joints, ranging from 4
to 24 joints [67, 98], with most requiring 6 or 8 joints
[45, 49, 78, 79, 85, 94] or involvement of the large joints
specifically [47]. Two studies reported only one affected
joint [54, 87]. Wolfe et al. [103] used a patient outcome-
based definition, although without explanation as to how
patients were involved in selecting these outcomes;
overall patient-reported outcomes represented only
3.2% of the components used.

For those definitions that named specific drugs that had
been failed, the number of drugs ranged from one to eight,
although two were mentioned on average. The majority of
these were bDMARDs, usually anti-TNF more than the
other classes, followed by csDMARDs and bDMARDs and
steroids with either bDMARDs or both bDMARDs and
tsDMARDs. For those definitions that specified the number
of drugs that failed, the number of these ranged from one
to six, with three mentioned on average. The majority of
these were bDMARDs, followed by csDMARDs and
bDMARDs, anti-TNF bDMARDs and not specifying which
class/type beyond stating immunosuppression.

The few earlier studies conducted between 1999 and
2005 (n=6) incorporated more components per defin-
ition [median 5.5-7.5 (range 3-10)] than the studies con-
ducted since then (n=59; 2006 to date), which report 3—
4 components on average (range 1-8), although this dif-
ference did not reach significance [F(5,59) =2.14,
P =0.07]. Because of this, there has been a slight shift in
the frequency per type of components reported in defini-
tions over time [F(3,61) =2.28, P=0.08, F.’2:0.1], with
the number of components relating to persistency of
symptoms and disease activity (theme 2) decreasing per
definition [t=-2.59 (95% Cl —0.55, —0.07); P=0.012],
while the other two themes have remained stable.

In particular, reporting of the following components
has decreased over time (P<0.05): DAS; functional
score; joint damage or replacement; patient global, se-
vere, erosive or progressive terms; stiffness; and ser-
ology RF or anti-CCP. However, there were no notable
differences between different countries for either the
total number of components used in reported definitions
[F(6,58) =1.09, P=0.38] or types of components
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reported as grouped by the three themes [F(3,61)=
0.20, P=0.89, R?=0.01]. Some differences were found
in that only definitions from Asia (n=6) and the Middle
East (n=1) mentioned switching drugs (P = 0.012),
while only definitions from Europe, the UK and North
America incorporated serology RF or anti-CCP
(P=0.066).

Quality assessment of included studies

The quality of the 65 studies that included a refractory
definition/description was assessed using the Hawker
checklist (see Supplementary Table 8, available at
Rheumatology online), which found that 10 articles were
of high quality and 13 were of medium quality, but the
majority were considered low quality (n =42). The areas
in which the articles performed the best were in relation
to results, methods and data, and implications and use-
fulness, while the worst areas were ethics and bias, data
analysis and sampling.

Discussion
Summary of evidence

The aim for this review was to identify how definitions of
refractory disease in RA/polyJIA are operationalized and
the key components included in these definitions.
During the search it became clear that non-response to
b/tsDMARDs can be operationalized using disease ac-
tivity response criteria or more detailed descriptions/def-
initions labelled as refractory disease. A wide range of
criteria defined non-response, and despite a lack of
consistency, the most widely used were EULAR, DAS28
and joint count. It seems that EULAR was the most
popular, as the majority were conducted in Europe.
Attention was paid to other patient-reported outcomes
such as pain, functional assessments and fatigue, but
these were minimal.

From the 581 non-response studies, 39 different com-
ponents were identified that included various disease
activity measures, e.g. persistent disease activity and
symptoms, despite treatment typically with at least one
bDMARD (typically anti-TNF). From the 65 articles detail-
ing definitions for refractory disease, 41 components
were identified and broadly categorized into three key
themes: resistance to multiple drugs with different
mechanisms of action, typically at least two bDMARDs;
persistency of symptoms and disease activity; and other
contributing factors. Refractory disease is not consist-
ently defined; instead, a broad range and variations of
criteria or components are arbitrarily chosen, with gener-
ation of these definitions mostly not specified. The cur-
rent definitions are medically focused, with fewer
components over time, with little to no inclusion of psy-
chosocial components, aside from pain and fatigue.

The majority of articles investigated RA and only a small
proportion investigated refractory disease in polyJIA. This
suggests that although refractory disease is prevalent in
this population, it is currently underresearched. There has
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been growing interest since 2006 to investigate refractory
disease in these two inflammatory arthritis conditions and
attempts to define the construct. In contrast, publications
about non-response using disease activity criteria have
remained steady since 2006. This signifies that the con-
cept of refractory disease goes beyond non-response as
determined by disease activity measures/criteria.

With regards to the terms used to describe this pa-
tient group, it became clear that ‘refractory’ is the most
popular term in the rheumatology literature. However,
more work is needed to investigate whether ‘refractory’
is a patient-friendly term that is easily understandable
and acceptable to describe their difficult-to-treat inflam-
matory disease. Patients tend to define and rate their ill-
ness differently from medical professionals [104], which
in turn influences their opinions of treatment efficacy
[105] and achieving agreed treatment targets, including
their perception of remission [106, 107]. Thus patients’
understanding of refractory disease needs to be
explored to incorporate their experiences and percep-
tions to consider their unmet needs, both through re-
search participation and involvement in study priorities
and design [108, 109].

The credibility and validity of the descriptions pre-
sented here are questionable, as the majority of authors
did not state how they had generated their definition.
Although two citations used a more stringent and inde-
pendent method of definition generation through inter-
disciplinary panels for refractory disease in polyJlA and
polyJlA-uveitis [91, 94], more details about the exact
panel process and involved disciplines were needed.
Beukelman et al. [94] used a formalized process in their
guidelines development and involved a nurse, a general
paediatrician and a parent, for example, to represent
non-rheumatologists. It remains unclear how many rheu-
matologists were involved. Bou et al. [91] failed to pro-
vide any details about professional roles of their panel
or exact details of the panel process.

All patients with RA or polyJIA require the support of
a multidisciplinary team in addition to their rheumatolo-
gist, particularly those with refractory disease [9, 12], yet
only one of these definitions was developed with the in-
volvement of non-rheumatology healthcare professionals
[94]. Future research may employ other methods of def-
inition generation, such as the Delphi consensus voting
method, which allows a range of experts from different
disciplines to provide insights and expertise and is rou-
tinely used in rheumatology for the generation of out-
come measures [110, 111], classification criteria [112]
and reporting guidelines [113].

The quality of reporting of refractory disease, and in par-
ticular papers that propose operational definitions/
descriptions, needs to be improved, as evidenced by
the majority of studies identified as low quality using the
Hawker checklist. This may be due in part to the nature
of the study designs included in this review, as confer-
ence abstracts (n=17) have limited word counts and
reporting such details is not the focus of case studies
(n=13), which were more prevalent in this review.

https://academic.oup.com/rheumatology
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Papers that scored as high quality were often random-
ized controlled trials (n = 6) with more detailed reporting.
Nonetheless, future studies need to include all aspects
of study reporting highlighted by the Hawker checklist
to determine quality and allow replication and validation.

Limitations

There are a number of limitations with this review.
Although discrepancies were discussed before reaching
final agreement, the percentage of agreement between
raters was moderate. This highlights that refractory dis-
ease is a complex construct to understand, evaluate
and define. Although the Hawker checklist was the most
appropriate tool for the aim of this review, the score did
not fully assess the quality of all studies such as confer-
ence abstracts or case studies, where the details
required for assessment are typically limited. Perhaps
another tool needs to be developed to properly assess
quality in a range of different article types, including
conference abstracts, for such reviews to take into ac-
count disparate data across a range of literature types.

Finally, this review focused on refractory disease in
people with RA and polyJIA. Refractory disease is pre-
sent in many physical and mental health long-term con-
ditions [114-117], including inflammatory arthritis and
related rheumatic conditions [118, 119]. A future review
could expand to encompass all refractory inflammatory
arthritis conditions, with inclusion of other paediatric-
onset conditions. This approach would allow compari-
sons and the identification of common constructs
across a wide range of conditions.

Conclusions and implications

Refractory disease can be defined as resistance to mul-
tiple drugs with different mechanisms of action as evi-
denced by persistency of symptoms and disease
activity with other contributing factors. Current defini-
tions have appropriately focused on biological proc-
esses. In conjunction with this approach, wider
psychosocial components need to be incorporated [120,
121]. Some authors directly advocated for a broader
definition highlighting the importance of wider factors
such as comorbidities [13, 122]. A definition of refractory
disease needs to include additional factors beyond non-
response to a specified number of bDMARDs to truly re-
flect this group of patients. This would allow the defin-
ition to be universal and not constrained by country-
specific restrictions on access to treatments while also
remaining flexible to anticipate increasing treatment
options and availability [13].

The growing number of publications about refractory
disease in rheumatology, and most recently the EULAR
Task Force on Difficult-to-Treat RA [123], highlights the
need to further identify, consolidate and implement add-
itional components of refractory disease through con-
sensus methods and/or conferences. This would enable
a detailed understanding about this group of patients,
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their treatment expectations and experiences of non-
response against the background of the increasing
number of treatment options and the prospect of per-
sonalized medicine. This review has highlighted current
definitions identified as important to characterize refrac-
tory disease but also recognizes further areas to be
investigated.

The plethora of different definitions makes both study
comparisons and appropriate identification of patients
difficult. A clear implementable definition for refractory
disease is important for rheumatologists and commis-
sioners to be able to design and commission appropri-
ate services and allocate resources for patients affected
by the condition. A way forward could be the routine es-
tablishment of multidisciplinary refractory clinics to
allow in-depth discussion and exploration of treatment
options, beyond standard care (if recommended treat-
ments/regimes have already been tried) with an holistic
non-pharmacological focus rather than simply increas-
ing/adding drugs, which may not be appropriate.
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Are you using a treatment
that addresses all 6 key

manifestations of PsA?

The key clinical manifestations of PsA are joints,
axial, skin, enthesitis, dactylitis and nails.!

Joint relief in PsA:

68% of patients achieved ACR50 with Cosentyx®
(secukinumab) at Year 1 (observed data)?
Results from ULTIMATE (N=166). The primary endpoint of

GLOESS mean change from baseline vs placebo at Week 12
was met (-9 vs -6, p=0.004)%3

S ! ’ Click here to visit
our HCP portal
and learn more

Skin clearance in PsO:
55% of patients achieved PASI100 at Week 52

Axial joint relief in PsA:
69% of patients achieved ASAS40 at Week 52

with Cosentyx 300 mg Al (secondary endpoint, with Cosentyx 300 mg (secondary endpoint,
observed data, N=41)* observed data, N=139)*

Results from MATURE. The co-primary endpoints PASI 75 Results from MAXIMISE. The primary endpoint of ASAS20
and IGA mod 2011 0/1 at Week 12 were met for Cosentyx with Cosentyx 300 mg (N=164) vs placebo (N=164) at
300 mg (N=41) vs placebo (N=40), (95% vs 10% and Week 12 was met (63% vs 31% respectively, p<0.0001)*

76% vs 8% respectively, p<0.0001)*

Cosentyx is the first and only, fully human biologic
that directly blocks IL-17A regardless of its source®*°

A consistent safety profile with
over 8 years of real-world experience>%!

The most frequently reported adverse reactions are upper respiratory tract
infections (17.1%) (most frequently nasopharyngitis, rhinitis).>®

Cosentyx licensed indications in rheumatology: Cosentyx is indicated for the treatment of active psoriatic arthritis in adult patients (alone or in combination with methotrexate) when the
response to previous disease-modifying anti-rheumatic drug therapy has been inadequate; active ankylosing spondylitis in adults who have responded inadequately to conventional therapy;
active non-radiographic axial spondyloarthritis with objective signs of inflammation as indicated by elevated C-reactive protein and/or magnetic resonance imaging evidence in adults who have
responded inadequately to non-steroidal anti-inflammatory drugs; moderate to severe plaque psoriasis in children and adolescents from the age of 6 years, and adults who are candidates

for systemic therapy; active enthesitis-related arthritis in patients 6 years and older (alone or in combination with methotrexate) whose disease has responded inadequately to, or who cannot
tolerate conventional therapy; active juvenile psoriatic arthritis in patients 6 years or older (alone or in combination with methotrexate) whose disease has responded inadequately to, or who
cannot tolerate, conventional therapy.5¢

ULTIMATE (N=166), a multicentre, randomised, double-blind, placebo-controlled, 52-week Phase Il trial in patients with PsA. Patients were randomly assigned to receive either weekly
subcutaneous Cosentyx (300 mg or 150 mg according to the Severlty of psoriasis) or placebo followed by 4-weekly dosing thereafter. The primary outcome of mean change in the ultrasound
GLOESS from baseline to Week 12 was met (-9 vs —6; p=0.004).>

MATURE (N=122), a 52-week, multicentre, double-| bllnd randomlsed placebo-controlled, Phase lll trial in patients with PsO. Eligible patients were randomised to Cosentyx 300 mg or placebo.
The co-primary endpoints were PASI75 and IGA mod 2011 0/1 responses at Week 12. The study met the co-primary endpoints: PASI75 and IGA mod 2011 0/1 response at Week 12 were met for
Cosentyx 300 mg vs placebo (95% vs 10% and 76% vs 8% respectively, p<0.0001).*

MAXIMISE (N=498) a double blind, placebo-controlled, multicentre, Phase lllb study in patients with PsA. Patients were randomised in a 1:1:1 ratio to receive Cosentyx 300 mg, 150 mg or
placebo. The primary endpoint of the proportion of patients achieving and ASAS20 response with Cosentyx 300 mg at Week 12 vs placebo was met (63% vs 31% respectively, p<0.0001).!

ACR, American College of Rheumatology; Al, auto-injector; ASAS, Assessment of SpondyloArthritis International Society; BASDAI, Bath; ankylosing spondylitis disease activity index;
EULAR, European Alliance of Associations for Rheumatology; GLOESS, Global EULAR and OMERACT synovitis score; IGA mod 2011 0/1, investigator global assessment modified 2011 0/1;
OMERACT, outcome measures in rheumatology; PASI, psoriasis area and severity index; PsA, psoriatic arthritis; PsO, plaque psoriasis.
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Cosentyx® (secukinumab) Great Britain Prescribing
Information.
Please refer to the Summary of Product Characteristics

(SmPC) before prescribing.

Indications: Treatment of: moderate to severe plaque psoriasis in
adults, children and adolescents from the age of 6 years who are
candidates for systemic therapy; active psoriatic arthritis in adults
(alone or in combination with methotrexate) who have responded
inadequately to disease-modifying anti-rheumatic drug therapy; active
ankylosing spondylitis in adults who have responded inadequately to
conventional therapy; active non-radiographic axial spondyloarthritis
(nr-axSpA) with objective signs of inflammation as indicated by elevated
C-reactive protein (CRP) and/or magnetic resonance imaging (MRI)
evidence in adults who have responded inadequately to non-steroidal
anti-inflammatory drugs; active enthesitis-related arthritis and juvenile
psoriatic arthritis in patients 6 years and older (alone or in combination
with methotrexate) whose disease has responded inadequately to, or
who cannot tolerate, conventional therapy; active moderate to severe
hidradenitis suppurativa (acne inversa) in adults with an inadequate
response to conventional systemic HS therapy. Presentations:
Cosentyx 75 mg solution for injection in pre-filled syringe; Cosentyx
150 mg solution for injection in pre-filled syringe; Cosentyx 150 mg
solution for injection in pre-filled pen; Cosentyx 300 mg solution for
injection in pre-filled pen. Dosage & Administration: Administered by
subcutaneous injection at weeks 0, 1, 2, 3 and 4, followed by monthly
maintenance dosing. Consider discontinuation if no response after
16 weeks of treatment. Each 75 mg dose is given as one injection of
75 mg. Each 150 mg dose is given as one injection of 150 mg. Each
300 mg dose is given as two injections of 150 mg or one injection of
300 mg. If possible avoid areas of the skin showing psoriasis. Plaque
Psoriasis: Adult recommended dose is 300 mg. Based on clinical
response, a maintenance dose of 300 mg every 2 weeks may provide
additional benefit for patients with a body weight of 90 kg or higher.
Adolescents and children from the age of 6 years: if weight > 50 kg,
recommended dose is 150 mg (may be increased to 300 mg as some
patients may derive additional benefit from the higher dose). If weight
< 50 kg, recommended dose is 75 mg. Psoriatic Arthritis: For patients
with concomitant moderate to severe plaque psoriasis see adult plague
psoriasis recommendation. For patients who are anti-TNFa inadequate
responders, the recommended dose is 300 mg, 150 mg in other
patients. Can be increased to 300 mg based on clinical response.
Ankylosing Spondyiitis: Recommended dose 150 mg. Can be increased
to 300 mg based on clinical response. nr-axSpA: Recommended dose
150 mg._Enthesitis-related arthritis and juvenile psoriatic arthritis: From
the age of 6 years, if weight > 50 kg, recommended dose is 150 mg. If
weight < 50 kg, recommended dose is 75 mg. Hidradenitis suppurativa:

Cosentyx® (secukinumab) Northern Ireland Prescribing
Information.
Please refer to the Summary of Product Characteristics

(SmPC) before prescribing.

Indications: Treatment of: moderate to severe plaque psoriasis in
adults, children and adolescents from the age of 6 years who are
candidates for systemic therapy; active psoriatic arthritis in adults
(alone or in combination with methotrexate) who have responded
inadequately to disease-modifying anti-rheumatic drug therapy; active
ankylosing spondylitis in adults who have responded inadequately to
conventional therapy; active non-radiographic axial spondyloarthritis
(nr-axSpA) with objective signs of inflammation as indicated by elevated
C-reactive protein (CRP) and/or magnetic resonance imaging (MRI)
evidence in adults who have responded inadequately to non-steroidal
anti-inflammatory drugs; active enthesitis-related arthritis and juvenile
psoriatic arthritis in patients 6 years and older (alone or in combination
with methotrexate) whose disease has responded inadequately to, or
who cannot tolerate, conventional therapy; active moderate to severe
hidradenitis suppurativa (acne inversa) in adults with an inadequate
response to conventional systemic HS therapy. Presentations:
Cosentyx 150 mg solution for injection in pre-filled pen; Cosentyx
300 mg solution for injection in pre-filed pen. Dosage &
Administration: Administered by subcutaneous injection at weeks 0,
1, 2, 3 and 4, followed by monthly maintenance dosing. Consider
discontinuation if no response after 16 weeks of treatment. Each
150 mg dose is given as one injection of 150 mg. Each 300 mg dose
is given as two injections of 150 mg or one injection of 300 mg. If
possible avoid areas of the skin showing psoriasis. Plaque Psoriasis:
Adult recommended dose is 300 mg monthly. Based on clinical
response, a maintenance dose of 300 mg every 2 weeks may provide
additional benefit for patients with a body weight of 90 kg or higher.
Adolescents and children from the age of 6 years: if weight > 50 kg,
recommended dose is 150 mg (may be increased to 300 mg as some
patients may derive additional benefit from the higher dose). If weight
< 50 kg, recommended dose is 75 mg. However, 150mg solution for
injection in pre-filled pen is not indicated for administration of this dose
and no suitable alternative formulation is available. Psoriatic Arthritis:
For patients with concomitant moderate to severe plaque psoriasis see
adult plaque psoriasis recommendation. For patients who are
anti-TNFa inadequate responders, the recommended dose is 300 mg,
150 mg in other patients. Can be increased to 300 mg based on
clinical response. Ankylosing Spondylitis: Recommended dose 150 mg.
Can be increased to 300 mg based on clinical response. nr-axSpA:
Recommended dose 150 mg. Enthesitis-related arthritis and juvenile
psoriatic_arthritis: From the age of 6 years, if weight > 50 kg,
recommended dose is 150 mg. If weight < 50 kg, recommended dose

Recommended dose is 300 mg monthly. Based on clinical response,
the maintenance dose can be increased to 300 mg every 2 weeks.
Contraindications: Hypersensitivity to the active substance or
excipients. Clinically important, active infection. Warnings &
Precautions: /nfections: Potential to increase risk of infections; serious
infections have been observed. Caution in patients with chronic
infection or history of recurrent infection. Advise patients to seek
medical advice if signs/symptoms of infection occur. Monitor patients
with serious infection closely and do not administer Cosentyx until the
infection resolves. Non-serious mucocutaneous candida infections
were more frequently reported for secukinumab in the psoriasis clinical
studies. Should not be given to patients with active tuberculosis (TB).
Consider anti-tuberculosis therapy before starting Cosentyx in patients
with latent TB. Inflammatory bowel disease (including Crohn’s disease
and ulcerative colitis): New cases or exacerbations of inflammatory
bowel disease have been reported with secukinumab. Secukinumab, is
not recommended in patients with inflammatory bowel disease. If a
patient develops signs and symptoms of inflammatory bowel disease or
experiences an exacerbation of pre-existing inflammatory bowel
disease, secukinumab should be discontinued and appropriate medical
management should be initiated. Hypersensitivity reactions: Rare cases
of anaphylactic reactions have been observed. If an anaphylactic or
serious allergic reactions occur, discontinue immediately and initiate
appropriate therapy. Vaccinations: Do not give live vaccines concurrently
with Cosentyx; inactivated or non-live vaccinations may be given.
Paediatric patients should receive all age appropriate immunisations
before treatment with Cosentyx. Latex-Sensitive Individuals: The
removable needle cap of the 75mg and 150 mg pre-filled syringe and
150mg pre-filled pen contains a derivative of natural rubber latex.
Concomitant _immunosuppressive _therapy: - Combination ~ with
immunosuppressants, including biologics, or phototherapy has not
been evaluated in psoriasis studies. Cosentyx was given concomitantly
with methotrexate, sulfasalazine and/or corticosteroids in arthritis
studies. Caution when considering concomitant use of other
immunosuppressants. Interactions: Live vaccines should not be given
concurrently with secukinumab. No interaction between Cosentyx and
midazolam (CYP3A4 substrate) seen in adult psoriasis study. No
interaction between Cosentyx and methotrexate and/or corticosteroids
seen in arthritis studies. Fertility, pregnancy and lactation: Women of
childbearing potential: Use an effective method of contraception during
and for at least 20 weeks after treatment. Pregnancy: Preferably avoid
use of Cosentyx in pregnancy. Breast feeding: It is not known if
secukinumab is excreted in human breast milk. A clinical decision
should be made on continuation of breast feeding during Cosentyx
treatment (and up to 20 weeks after discontinuation) based on benefit
of breast feeding to the child and benefit of Cosentyx therapy to the

is 75 mg. However, 150mg solution for injection in pre-filled pen is not
indicated for administration of this dose and no suitable alternative
formulation is available. Hidradenitis suppurativa: Recommended dose
is 300 mg monthly. Based on clinical response, the maintenance dose
can be increased to 300 mg every 2 weeks. Contraindications:
Hypersensitivity to the active substance or excipients. Clinically
important, active infection. Warnings & Precautions: [nfections:
Potential to increase risk of infections; serious infections have been
observed. Caution in patients with chronic infection or history of
recurrent infection. Advise patients to seek medical advice if signs/
symptoms of infection occur. Monitor patients with serious infection
closely and do not administer Cosentyx until the infection resolves.
Non-serious mucocutaneous candida infections were more frequently
reported for secukinumab than placebo in the psoriasis clinical studies.
Should not be given to patients with active tuberculosis (TB). Consider
anti-tuberculosis therapy before starting Cosentyx in patients with
latent TB. Inflammatory bowel disease (including Crohn’s disease and
ulcerative colitis): New cases or exacerbations of inflammatory bowel
disease have been reported with secukinumab. Secukinumab, is not
recommended in patients with inflammatory bowel disease. If a patient
develops signs and symptoms of inflammatory bowel disease or
experiences an exacerbation of pre-existing inflammatory bowel
disease, secukinumab should be discontinued and appropriate medical
management should be initiated. Hypersensitivity reactions: Rare cases
of anaphylactic reactions have been observed. If an anaphylactic or
serious allergic reactions occur, discontinue immediately and initiate
appropriate therapy. Vaccinations: Do not give live vaccines concurrently
with Cosentyx; inactivated or non-live vaccinations may be given.
Paediatric patients should receive all age appropriate immunisations
before treatment with Cosentyx. Latex-Sensitive Individuals: The
removable needle cap of the 150mg pre-filled pen contains a derivative
of natural rubber latex. Concomitant immunosuppressive therapy:
Combination with immunosuppressants, including biologics, or
phototherapy has not been evaluated in psoriasis studies. Cosentyx
was given concomitantly with methotrexate, sulfasalazine and/or
corticosteroids in arthritis studies. Caution when considering
concomitant use of other immunosuppressants. Interactions: Live
vaccines should not be given concurrently with secukinumab. No
interaction between Cosentyx and midazolam (CYP3A4 substrate) seen
in adult psoriasis study. No interaction between Cosentyx and
methotrexate and/or corticosteroids seen in arthritis studies. Fertility,
pregnancy and lactation: Women of childbearing potential: Use an
effective method of contraception during and for at least 20 weeks
after treatment. Pregnancy: Preferably avoid use of Cosentyx in
pregnancy. Breast feeding: It is not known if secukinumab is excreted
in human breast milk. A clinical decision should be made on

woman. Fertility: Effect on human fertility not evaluated. Adverse
Reactions: Very Common (>1/10): Upper respiratory tract infection.
Common (>1/100 to <1/10): Oral herpes, headache, rhinorrhoea,
diarrhoea, nausea, fatigue. Uncommon (>1/1,000 to <1/100): Oral
candidiasis, lower respiratory tract infections, neutropenia,
inflammatory bowel disease. Rare (>1/10,000 to <1/1,000).
anaphylactic reactions, exfoliative dermatitis (psoriasis patients),
hypersensitivity vasculitis. Not known: Mucosal and cutaneous
candidiasis (including oesophageal candidiasis). Infections: Most
infections were non-serious and mild to moderate upper respiratory
tract infections, e.g. nasopharyngitis, and did not necessitate treatment
discontinuation. There was an increase in mucosal and cutaneous
(including oesophageal) candidiasis, but cases were mild or moderate
in severity, non-serious, responsive to standard treatment and did not
necessitate treatment discontinuation. Serious infections occurred in a
small proportion of patients (0.015 serious infections reported per
patient year of follow up). Neutropenia: Neutropenia was more frequent
with secukinumab than placebo, but most cases were mild, transient
and reversible. Rare cases of neutropenia CTCAE Grade 4 were
reported. Hypersensitivity reactions. Urticaria and rare cases of
anaphylactic reactions were seen. Immunogenicity. Less than 1% of
patients treated with Cosentyx developed antibodies to secukinumab
up to 52 weeks of treatment. Other Adverse Effects: The list of adverse
events is not exhaustive, please consult the SmPC for a detailed listing
of all adverse events before prescribing. Legal Category: POM. MA
Number & List Price: PLGB 00101/1205 — 75 mg pre-filled syringe
x 1 - £304.70; PLGB 00101/1029 - 150 mg pre-filled pen x2
£1,218.78; PLGB 00101/1030 - 150 mg pre-filed syringe x2
£1,218.78; PLGB 00101/1198 — 300 mg pre-filled pen x 1 £1218.78.
Pl Last Revised: June 2023. Full prescribing information, (SmPC) is
available from: Novartis Pharmaceuticals UK Limited, 2nd Floor, The
WestWorks Building, White City Place, 195 Wood Lane, London,
W12 7FQ. Telephone: (01276) 692255.
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Adverse Event Reporting:

Adverse events should be reported. Reporting forms and
information can be found at www.mhra.gov.uk/yellowcard.
Adverse events should also be reported to Novartis via
uk.patientsafety@novartis.com or online through the
pharmacovigilance intake (PVI) tool at www.novartis.com/report.

If you have a question about the product, please contact
Medical Information on 01276 698370 or by email at
medinfo.uk@novartis.com

continuation of breast feeding during Cosentyx treatment (and up to
20 weeks after discontinuation) based on benefit of breast feeding to
the child and benefit of Cosentyx therapy to the woman. Fertility: Effect
on human fertility not evaluated. Adverse Reactions: Very Common
(>1/10): Upper respiratory tract infection. Common (>1/100 to <1/10):
Oral herpes, headache, rhinorrhoea, diarrhoea, nausea, fatigue.
Uncommon (>1/1,000 to <1/100): Oral candidiasis, lower respiratory
tract infections, neutropenia, inflammatory bowel disease. Rare
(>1/10,000 to <1/1,000) anaphylactic reactions, exfoliative dermatitis
(psoriasis patients), hypersensitivity vasculitis. Not known: Mucosal and
cutaneous candidiasis (including oesophageal candidiasis). /nfections:
Most infections were non-serious and mild to moderate upper
respiratory tract infections, e.g. nasopharyngitis, and did not
necessitate treatment discontinuation. There was an increase in
mucosal and cutaneous (including oesophageal) candidiasis, but cases
were mild or moderate in severity, non-serious, responsive to standard
treatment and did not necessitate treatment discontinuation. Serious
infections occurred in a small proportion of patients (0.015 serious
infections reported per patient year of follow up). Neutropenia:
Neutropenia was more frequent with secukinumab than placebo, but
most cases were mild, transient and reversible. Rare cases of
neutropenia CTCAE Grade 4 were reported. Hypersensitivity reactions:
Urticaria and rare cases of anaphylactic reactions were seen.
Immunogenicity. Less than 1% of patients treated with Cosentyx
developed antibodies to secukinumab up to 52 weeks of treatment.
Other Adverse Effects: The list of adverse events is not exhaustive,
please consult the SmPC for a detailed listing of all adverse events
before prescribing. Legal Category: POM. MA Number & List Price:
EU/1/14/980/005 150mg pre-filed pen x2 £1,218.78;
EU/1/14/980/010 — 300 mg pre-filled pen x 1 £1218.78. Pl Last
Revised: May 2023. Full prescribing information, (SmPC) is available
from: Novartis Pharmaceuticals UK Limited, 2nd Floor, The WestWorks
Building, White City Place, 195 Wood Lane, London, W12 7FQ.
Telephone: (01276) 692255.
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Adverse Event Reporting:

Adverse events should be reported. Reporting forms and
information can be found at www.mhra.gov.uk/yellowcard.
Adverse events should also be reported to Novartis via
uk.patientsafety@novartis.com or online through the
pharmacovigilance intake (PVI) tool at www.novartis.com/report

If you have a question about the product, please contact
Medical Information on 01276 698370 or by email at
medinfo.uk@novartis.com
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