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B.1. Decision problem, description of the technology and

clinical care pathway

Decision problem

o The decision problem is concerned with an evaluation of the clinical and cost-effectiveness of
anakinra (Kineret®) for the treatment of Still's disease (including sJIA and AOSD)

o Still's disease is a severe, rare systemic inflammatory disorder associated with a range of
debilitating clinical manifestations, including a daily spiking fever, joint pain and inflammation,
muscle pain and rash. Poorly managed disease is associated with an elevated risk of
developing macrophage activation syndrome (MAS) — a serious and potentially fatal
complication.

o sJlAis associated with significant and severe morbidity that can persist into adult life and
which has profound consequences for the patients’ quality of life.

Description of the technology

e Anakinra is a recombinant Interleukin-1 receptor antagonist that neutralises the biologic
activity of IL-1a and IL-18 by competitively inhibiting their binding to IL-1RI. Interleukin-1 is a
pivotal pro-inflammatory cytokine mediating many cellular responses including those important
in synovial inflammation

e Anakinra is indicated in adults, adolescents, children and infants aged 8 months and older
with a body weight of 10 kg or above for the treatment of Still's disease, including sJIA and
AOSD, with active systemic features of moderate to high disease activity, or in patients with
continued disease activity after treatment with NSAIDs or glucocorticoids. It can be given as
monotherapy or in combination with other anti-inflammatory drugs and DMARDs

e Clinical studies of anakinra, and over a decade of use in NHS practice have shown it is an
effective therapy to reduce clinical signs and symptoms of Still's disease, including
normalisation of laboratory parameters, and allowing a clinically meaningful tapering of
glucocorticoids in many patients. Reduced steroid use leads to a lower risk of a number of
steroid-related complications, including stunted growth, coronary and renal impairment. The
use of IL-1 blockade as first-line therapy has advantages; prevention of chronic arthritis,
reduced risk of developing arthritis, and enabling withdrawal or tapering of glucocorticoids

Clinical care pathway

e There is growing acceptance in the clinical community that sJIA and AOSD are one single
disease (Still's disease), with onset at different ages. However, historically these have been
considered separately in national policy documents

e NSAIDs are almost always used to ease symptoms during the differential diagnostic process,
particularly when joint symptoms are absent or limited. Glucocorticoids are commonly used
following diagnosis (tNSAIDs). If insufficient, DMARDs such as methotrexate may then be
considered, although there is conflicting evidence concerning their efficacy in Still's disease.

e In current NHS practice, two biologic therapies are used for both sJIA and AOSD — anakinra
and tocilizumab (RoActemra, Roche). Anakinra is the only biological therapy recommended in
children aged 8 months to 2 years, and is the only reimbursed, licensed treatment option in
AOSD. Anakinra has vastly improved clinical outcomes in Still’'s disease and confirmed the
pathogenic role of IL-1 in the disease process.

Key: AOSD, adult-onset Still's disease; DMARDSs, disease-modifying antirheumatic drugs; NSAIDs, nonsteroidal
anti-inflammatory drugs; sJIA, systemic juvenile idiopathic arthritis
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B.1.1. Decision problem

The decision problem for this technology appraisal as defined in the final NICE scope (1) is
an evaluation of the clinical and cost-effectiveness of anakinra (Kineret®) for the treatment of
Still’'s disease (systemic juvenile idiopathic arthritis [sJIA] and adult onset Still's disease
[AOSD]).

Anakinra is licensed for use in the EU as follows:

. In adults for the treatment of the signs and symptoms of rheumatoid arthritis (RA) in

combination with methotrexate, with an inadequate response to methotrexate alone.

. In adults, adolescents, children and infants aged 8 months and older with a body
weight of 10 kg or above for the treatment of cryopyrin-associated periodic
syndromes (CAPS), including: neonatal-onset multisystem inflammatory disease
(NOMID) / chronic infantile neurological, cutaneous, articular syndrome (CINCA),

Muckle-Wells syndrome (MWS), familial cold autoinflammatory syndrome (FCAS).

. In adults, adolescents, children and infants aged 8 months and older with a body
weight of 10 kg or above for the treatment of Still’s disease, including sJIA and
AOSD, with active systemic features of moderate to high disease activity, or in
patients with continued disease activity after treatment with non-steroidal anti-

inflammatory drugs (NSAIDs) or glucocorticoids.’

Anakinra can be given as monotherapy or in combination with other anti-inflammatory drugs
and (conventional synthetic) disease-modifying antirheumatic drugs (csDMARDs)." The final
scope issued by NICE and the decision problem addressed in this submission is shown in
Table 1.
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Table 1. Decision problem

Final scope issued by NICE

Decision problem addressed in the
company submission

Rationale if different from the final NICE scope

e NSAIDs and systemic corticosteroids
For disease previously treated with
NSAIDs or systemic corticosteroids:

¢ DMARDs

For disease previously treated with

DMARDs:

e tocilizumab (only for systemic
juvenile idiopathic arthritis that has
responded inadequately to
methotrexate)

e canakinumab

e NSAIDs and systemic
corticosteroids

For disease previously treated with

NSAIDs or systemic corticosteroids:

¢ DMARDs
For disease previously treated with
DMARDs:

e tocilizumab (only for systemic
juvenile idiopathic arthritis that has
responded inadequately to
methotrexate)

e canakinumab

Population People with Still's disease, including sJIA | People with active Still's disease, Aligned with the NICE final scope
and AOSD. including sJIA and AOSD.

Intervention Anakinra as monotherapy or in Anakinra as monotherapy or in Aligned with the NICE final scope
combination with other anti-inflammatory | combination with other anti-inflammatory
drugs and DMARDs drugs and DMARDs

Comparator(s) For previously untreated disease: For previously untreated disease: Anakinra is indicated in adults, adolescents,

children and infants aged 8 months and older with
a body weight of 10 kg or above for the treatment
of Still's disease, including sJIA and AOSD, with
active systemic features of moderate to high
disease activity, or in patients with continued
disease activity after treatment with non-steroidal
anti-inflammatory drugs (NSAIDs) or
glucocorticoids. The anticipated clinical usage of
anakinra is per its current license in sJIA and
AOSD - following failure of NSAIDs +/-
corticosteroids (‘per-label’). A second scenario
following DMARDs (‘post-DMARD’) is also
considered.

Clinical practice guidelines recommend the use of
anakinra in patients with continued disease activity
(sJIA or AOSD) after treatment with NSAIDs,
current NHS commissioning policies limit its use at
this stage of the pathway restricting to use in
patients who have failed to achieve remission with
csDMARD:s.

In contrast to the well-known progressive disease
course of Still’s disease, complete remission was
achieved in 50-100% anakinra-treated patients
and a consistently high proportion of patients
markedly improved and associated with a
reduction in the use of glucocorticoids, as well as
affecting the natural course of the disease and
reducing the risk of developing persistent arthritis.
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The use of anakinra aligned with indication
provides the increased possibility for patients to
achieve remission earlier than would otherwise be
possible. This has the potential to lead a reduced
number of patients having unresolved disease
(associated with greater costs, poorer quality-of-
life, and an increased risk of developing the
potentially fatal complication of MAS).

Outcomes

The outcome measures to be considered
include:

disease activity (including disease
flares and remission)

fever
physical function

blood markers (including markers for
inflammation)

glucocorticoid tapering

rash

mortality

adverse effects of treatment
health-related quality of life (HRQL)

sJIA

e Clinical response according to
ACRPedi criteria

e  Study specific response,
including:
- fever
- rash
- active joints
- pain
- laboratory tests (CRP-

levels, ESR, WBC, Hb,
albumin, platelets)

e Glucocorticoid-sparing effect
e Adverse effects of treatment

e Clinical response according to
ACR criteria

e Study specific response,
including:
- ACR response
- responder rate

- systemic signs and
symptoms of
inflammation and
arthritis

- laboratory tests (ESR,
CRP)

e Glucocorticoid-sparing effect

e Adverse effects of treatment

The outcome measures to be considered are
those reported in the trials that were conducted in
support of the marketing authorisation application.

Of note, the outcomes measures for response vary
between studies and the definition of response and
remission varied. With regards to remission, at the
time the majority of identified studies were
conducted, remission was not considered a
relevant endpoint (given that remission had not
been achieved for patients prior to study entry, and
the studies were planned to be conducted for only
a limited time horizon).

In the sJIA trials none of the studies reported
HRQL
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e Health-related quality of life

Subgroups to be
considered

If the evidence allows, the following
subgroups will be considered:

e People with sJIA or AOSD

o People with Macrophage Activation
Syndrome (MAS)

o Level of disease activity

People with sJIA or AOSD

There is a growing acceptance that sJIA and
AOSD are one single disease - Still’s disease, with
onset at different ages; childhood in sJIA (most
often between 3 and 5 years of age) and
adulthood (aged 16 years-plus) in AOSD. The
current split definition and cut-off of 16 years of
age may cause an issue in the transition from child
to adult care which one definition would potentially
solve (Still's disease). Evidence in efficacy and
safety has been evaluated in trials in the
respective populations — sJIA and AOSD - and
this is reflected in the submission.

Note that there are no trials using MAS as
inclusion criteria and it is therefore typically treated
as an adverse event rather than a subgroup.

Key: ACRPedi 30, American College of Rheumatology Paediatric Response Criteria; AOSD, adult onset Still's disease; CRP, c-reactive protein; DMARD, disease-modifying
anti-rheumatic drug, ESR, erythrocyte sedimentation rate; Hb, haemoglobin; HRQL, health-related quality of life; NSAID, nonsteroidal anti-inflammatory drug; sJIA, systemic
juvenile idiopathic arthritis; WBC, white blood cell
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B.1.2.

Description of the technology being appraised

Anakinra (Kineret®, Swedish Orphan Biovitrum Ltd) is a recombinant Interleukin-1 receptor

antagonist (IL-1Ra) that blocks the biological activity of cytokine IL-1, thereby controlling

active inflammation. It is administered by subcutaneous (SC) injection. A description of the

technology being appraised is presented in Table 2.

The summary of product characteristics (SmPC) is included in Appendix C.

The Scottish Medicines Consortium (SMC) has accepted the use of anakinra for use within

NHS Scotland: “... treatment of adults, adolescents, children and infants aged 8 months or

older (who weigh at least 10kg) with Still's disease (including AOSD and sJIA) who have

active systemic features of moderate to high disease activity or who still have symptoms

after treatment with anti-inflammatory medicines. Anakinra can be used by itself or with other

medicines such as other anti-inflammatory medicines and disease modifying anti-rheumatic

drugs (DMARDs).”2

Table 2. Description of anakinra

UK approved
name and brand
name

e Anakinra (Kineret®)

Mechanism of
action

Anakinra neutralises the biologic activity of IL-1a and IL-1B by competitively
inhibiting their binding to IL-1RI. Interleukin-1 is a pivotal pro-inflammatory
cytokine mediating many cellular responses including those important in
synovial inflammation.

Marketing
authorisation/CE
mark status

Anakinra is licenced for use in the EU as follows:

¢ In adults for the treatment of the signs and symptoms of rheumatoid
arthritis (RA) in combination with methotrexate (MTX), with an inadequate
response to MTX alone.

¢ In adults, adolescents, children and infants aged 8 months and older with
a body weight of 10 kg or above for the treatment of CAPS, including:
NOMID / CINCA, MWS, FCAS.

¢ In adults, adolescents, children and infants aged 8 months and older with
a body weight of 10 kg or above for the treatment of Still’s disease,
including systemic juvenile idiopathic arthritis (sJIA) and adult-onset Still’s
disease (AOSD), with active systemic features of moderate-to-high
disease activity, or in patients with continued disease activity after
treatment with non-steroidal anti-inflammatory drugs (NSAIDs) or
glucocorticoids.

Marketing authorisation for RA granted on 8 March 2002 and was extended
on 30 October 2012 to include CAPS (including CINCA, MWS, FCAS).

On 11 April 2018 the licence was extended to include Still's disease.

Indications and
any restriction(s)
as described in

Indication

Anakinra is indicated in adults, adolescents, children and infants aged 8
months and older with a body weight of 10 kg or above for the treatment of
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the summary of

Still’s disease, including sJIA and AOSD, with active systemic features of

product moderate to high disease activity, or in patients with continued disease
characteristics activity after treatment with NSAIDs or glucocorticoids.
(SmPC) Anakinra can be given as monotherapy or in combination with other anti-

inflammatory drugs and DMARDS.

Restriction

Anakinra must not be initiated in patients with neutropenia (ANC <1.5 x 10%/)
Method of Anakinra is supplied in pre-filled syringe of 100 mg/0.67 ml solution. The
administration recommended dose for patients weighing 50 kg or more is 100 mg/day by
and dosage subcutaneous (SC) injection.

Patients weighing less than 50 kg should be dosed by body weight with a
starting dose of 1-2 mg/kg/day.

Children weighing less than 50 kg are dosed by body weight with a starting
dose of 1-2 mg/kg/day, patients weighing 50 kg or more are dosed with 100
mg/day. In children with inadequate response the dose can be escalated up
to 4 mg/kg/day. However, in this submission, the trial protocols are restricted
to 1-2 mg/kg/day.>*

Response to treatment should be evaluated after 1 month: In case of
persistent systemic manifestations dose may be adjusted in children or
continued treatment with anakinra should be reconsidered by the treating
physician.

Additional tests or
investigations

Routine testing of hepatic enzymes during the first month should be
considered, especially if the patient has pre-disposing factors or develops
symptoms indicating liver dysfunction.

Neutrophil counts are recommended prior to initiating anakinra treatment,
and while receiving anakinra, monthly during the first 6 months of treatment
and quarterly hereafter.

Patients should also be tested for latent tuberculosis and viral hepatitis, in
accordance with published guidelines on the use of Kineret and on
management of patients receiving biological anti-inflammatory treatments.

List price and
average cost of a
course of
treatment

Kineret 100 mg/0.67ml solution for injection pre-filled syringes (pack size 7),
£183.61.5 Assuming one injection per day (i.e. one pack per week), the
average course for one year of treatment is approximately £9,580.51. The
average cost of a course of treatment is difficult to estimate, as the disease
duration and severity varies between patients.

Patient access
scheme (if
applicable)

There is no patient access scheme (PAS) for this technology.

Key: ANC, absolute neutrophil count; AOSD, adult onset Still's disease; DMARDs, disease-modifying anti-
rheumatic drug; IL, interleukin; IL-1RI, interleukin-1 type | receptor; NSAID, nonsteroidal anti-inflammatory drug;
PAS, patient access scheme; SC, subcutaneous; sJIA, systemic juvenile idiopathic arthritis.

Company evidence submission for anakinra for the treatment of Still's disease (including Systemic Juvenile
Idiopathic Arthritis and Adult-Onset Still's Disease) [ID1463]

© Sobi (2019). All rights reserved

19 of 192




B.1.3. Health condition and position of the technology in the

treatment pathway

B.1.3.1. Disease overview

B.1.3.1.1. Clinical features

Systemic juvenile idiopathic arthritis (sJIA) is characterised by arthritic symptoms (such as
joint pain and inflammation, commonly in the knees, wrists and ankles), spiking fever
(defined as 239C and usually peaking in the late afternoon/early evening), transient
pink/salmon coloured rash (usually during the fever episodes and affecting the chest, thighs,
arms, legs and face), muscle pain, and liver and spleen enlargement. Onset of sJIA typically
occurs between 3 and 5 years of age. In some cases, there can be inflammation of the
membrane surrounding the heart (pericarditis) or the heart muscle (myocarditis) and the
membrane lining the chest cavity can also become inflamed causing fluid to accumulate

around the lungs (pleural effusion).®

Bywaters described 14 adult patients with the same symptoms as those seen in sJIA,
establishing the diagnosis AOSD (referred to as AOSD when it begins in patients over the
age of 16 years).” Signs and symptoms of AOSD are highly variable between individuals
with episodes of disease occurring at variable frequencies and durations. Based on which
symptoms predominate, the disease activity and evolution, 2 different AOSD phenotypes
have been described; a systemic form (characterised by an acute onset which is
characterised by fever, weight loss and other systemic manifestations) and the arthritis
predominant form (characterised by indolent onset and systems mainly affecting the joints).”-
9 Within the systemic phenotype, the disease may be monocyclic or chronic (polycyclic

[intermittent] or persistent)®'° (refer to Section B.1.3.1.4).

In both sJIA and AOSD, fever is the most common symptom at initial presentation. While
febrile, other symptoms such as rash or arthritis can worsen and cause significant
disturbance of regular daily activities.®” Patients with peripheral joint involvement will require
time off school or work for a period because of joint disability. The joints affected are
frequently the knees, fingers and wrists and less frequently shoulders and ankles.” ¢ Still's
disease (including sJIA and AOSD) is generally a progressive disease that leads to
significant pain, joint destruction and functional decline, and has a substantial economic

impact both for patients and society.%”
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The 2 groups of patients are typically treated by paediatric rheumatologists/immunologists
(sJIA) and by adult rheumatologists/immunologists (AOSD) separately. Their pathogenesis
is still not completely understood but is believed to be of autoinflammatory nature.
Laboratory and clinical observations suggest an inappropriate activation of the innate
immune system, with hypersecretion of the proinflammatory cytokines IL-1 and IL-6 in both
sJIA and AOSD.

B.1.3.1.2. Epidemiology

AOSD and sJIA are rare diseases. Published data indicate the incidence of sJIA in Europe
to range between 0.4 and 0.9 per 100,000 per year.""-'” The estimated incidence of sJIA in
the UK is 0.1 per 10,000 children per year (equivalent to 100 children diagnosed per year),'®
and prevalence in the UK is estimated at 1 per 10,000 children (equivalent to 1,000 children
affected by sJIA at any one time).'® Onset of sJIA typically occurs between 3 and 5 years of
age.?? Experts considered that the proportion of males to females in sJIA was 1:1.%!
However, the experts also noted that there is some evidence which points to there being

more female than male patients.?’

There are limited data on the epidemiology of AOSD. AOSD is a rare, systemic,
inflammatory disorder of unknown aetiology with an estimated incidence of 0.14 to 0.40
cases per 100,000 people and a prevalence of 1 to 34 cases per million people.?%23 In
England, there is an estimated incidence of 55 to 110 cases of AOSD per year, and
prevalence is estimated at 400 to 800 patients.?* AOSD has bimodal age distribution, the
first peak between the ages of 15 to 25 years and the second between 36 to 46 years.
However, about three-quarters of the patients report the onset of disease between 16 and 35
years of age.?® Published literature suggests that females are affected by AOSD slightly
more than males: estimates in the literature suggest that women represent up to 70% of
patients.%26-28 However, clinical advice has suggested that it could more closely resemble a
1:1 split.?!

B.1.3.1.3. Diagnosis

The clinical presentation of Still's disease can differ substantially.?® It is difficult to diagnose
as there are no specific tests or laboratory findings which may differentiate it from similar
disorders, therefore diagnosis is usually based on clinical evaluation, patient history,
identification of characteristic findings, and exclusion of other possible disorders. However,
some blood tests may reveal characteristic changes associated with Still's disease such as:

elevated white blood cells and/or platelets, low levels of red blood cells, elevated erythrocyte
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sedimentation rate and elevated ferritin levels.?%2° Potential differential diagnosis for sJIA
include infections, connective tissue disease (e.g. lupus), acute leukaemia and other
autoinflammatory diseases.?° Potential differential diagnosis of AOSD include infections (e.g.
endocarditis or occult infections), malignancies (e.g. lymphoma) or autoimmune diseases

(e.g. polyarteritis nodosa, vasculitis and polymyositis).2%30

Time to diagnosis varies between sJIA and AOSD, with a longer run-in to diagnosis for
AOSD compared with sJIA.2! This difference arises from the fact that there is a longer list of
conditions to rule out before a diagnosis can be confirmed, and for AOSD patients with
monocyclic disease course this may result in resolution of symptoms in other specialties.?!
Evidence in sJIA patients suggests that misdiagnosis causes stress and suffering in sJIA
patients, and clinical advice suggests that the length of time to diagnose AOSD patients also

causes suffering in adult patients.!31
The diagnostic criteria for sJIA are shown in Table 3 and for AOSD are shown in Table 4.

Table 3. Classification criteria for the diagnosis of sJIA

Inclusion | Arthritis in 1 or more joints

criteria Fever (with or preceding arthritis) 22 weeks duration that is daily for = 3 days
One or more of the following:

e Evanescent erythematous rash

e Generalised lymph node enlargement

e Hepatomegaly and/or splenomegaly

e Serositis

Exclusion | ¢ Psoriasis or history of psoriasis in the patient or first-degree relative
criteria e Arthritis in the HLA-B27-positive male beginning after 6th birthday
¢ Ankylosing spondylitis, enthesitis-related arthritis, sacroiliitis with inflammatory

bowel disease, Reiter's syndrome, or acute anterior uveitis, or a history of one of
these disorders in a first degree relative

e The presence of IgM rheumatoid factor on at least two occasions, at least 3
months apart

Key: HLA-B27, human leucocyte antigen B27; IgM, immunoglobulin M; sJIA, systemic juvenile idiopathic arthritis
Source: Grevich et al. 201732

Table 4. Classification criteria for the diagnosis of AOSD

Cush 1987 Yamaguchi 1992 Fautrel 2002

Probable AOSD: 10 points 5 criteria at least 2 major 4 major criteria or 3 major and
during 12 weeks observation Exclusion criteria: infections, 2 minor

Definite AOSD: 10 points malignancies, rheumatic

during 6 months of observation | diseases

2 points each: Maijor criteria: Maijor criteria:

e Quotidian fever >39°C o Fever >39°C (intermittent, 1 | ¢ Spiking fever >39°C

e Transient rash week or longer) e Arthralgia
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Cush 1987 Yamaguchi 1992 Fautrel 2002
e WBC >12,000/mL and ESR | ¢ Arthralgia >2 weeks e Transient rash
>40 mm/h  Typical rash « Neutrophil granulocytes
¢ Negative ANA/RF e WBC >10,000/mL (>80% >80%
e Carpal ankylosis neutrophil granulocytes) e Glycosylated ferritin <20%
1 point each: Minor criteria: Minor criteria:
e Onset age >35 years e Sore throat e Maculopapular rash
o Arthritis e Lymphadenopathy and/or e WBC >10,000/mL
e Sore throat splenomegaly
e RES involvement or liver e Liver abnormalities
abnormalities e Negative ANA/RF
e Serositis
e Cervical or tarsal ankylosis

Key: ANA, antinuclear antibody; AOSD, adult onset Still's disease; ESR, erythrocyte sedimentation rate; RF,
rheumatoid factor; WBC, white blood cell count

Source: Cush et al., 1987;3 Fautrel et al., 2002;3* Yamaguchi et al., 19923

B.1.3.1.4. Clinical course

Patients with sJIA can follow variable disease courses. Patients previously diagnosed with
Still's disease can be categorised as ‘monocyclic’, where a patient will experience one
disease flare followed by life-long remission, or ‘chronic’, where the patient has polycyclic or
persistent disease. Patients with polycyclic disease achieve remission and may discontinue
treatment for long periods of time before an episode of recurrence, whereas patients with
persistent disease — often associated with progressive arthritis with or without systemic
symptoms and significant morbidity — may require life-long treatment; in both instances
however, patients are considered to have ‘chronic’ disease.®32:36 While the proportion of
patients with sJIA reported to follow each specific course has varied between studies
(monocyclic 11%—40%, polycyclic 2.3%—-34%, persistent 51%—-66%), more than half the
patients seem to follow the persistent disease course. In AOSD, the disease course is
monocyclic in approximately one-third of patients and chronic in the remaining two-thirds

one-third polycyclic and one-third persistent active disease).®°

Studies have shown that clinical and laboratory features at 6 months after disease onset
were predictive of outcome in sJIA.3738 Persistent systemic symptoms and thrombocytosis 6
months after disease onset were highly predictive of the development of destructive arthritis
within 2 years of disease onset.3® Moreover, fever, rash, the need for corticosteroids, and

thrombocytosis 6 months after disease onset were predictive of poor functional outcome.?”
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B.1.3.1.5. Burden of disease

Patients with Still's disease (including sJIA and AOSD) typically live with impaired function
due to joint swelling, pain and stiffness (e.g. problems dressing and grooming, arising,
eating, walking, hygiene, reach, grip and activities),?”3%43 and increased fatigue which
impedes personal and social functioning.3'#4 In addition, the clinical course of Still's disease
is often progressive with patients experiencing enduring disease activity, disability, and

chronic morbidity.

One study in the sJIA population (Shenoi, 2018; n=61), reported mean (xSD) Child Health
Questionnaire Parent-Form 50 (CHQ-PF50) physical, and psychosocial summary scores, to
be substantially lower in sJIA patients than for the normative population (physical 40.0+18.2
vs. 53.0+8.8 and psychosocial 46.6+11.3 vs. 51.2+9.1).%% It is reasonable to assume that
HRQL is substantially lower in AOSD patients compared with the general population and
may in fact be poorer than the sJIA population given the increased severity of the AOSD
population. In addition, patients with Still's disease (including sJIA and AOSD), may also
experience different complications affecting their clinical picture, management and
prognosis; for example, macrophage activation syndrome (MAS) (refer to Section
B.1.3.1.6).%6 The mortality rate from sJIA is higher than the mortality rate associated with
other subtypes of JIA as seen in clinical practice,*”*® and mortality rates of AOSD patients

are reported to be as high as 9.3% and 10%.4%5°

Available treatments for sJIA and AOSD patients aim to improve well-being while minimising
side effects; first-line treatments for the control of inflammation usually involve non-steroidal
anti-inflammatory drugs (NSAIDs) and intra-articular glucocorticoid injections.5' However,
use of high doses, particularly over a prolonged period of time, is associated with changes in
appearance including a “moon-face”, weight gain, centripetal redistribution of fat, muscle
wasting, acne, bruising, thinning of the skin, and stretch marks.? High doses can also
precipitate or exacerbate existing diabetes mellitus and cause hypertension. Prolonged use
may impair the physiological process of bone mass accrual and the attainment of peak bone
mass leading to an increased risk of osteoporosis and causing the suppression of growth
that is crucial for paediatric age.%? Long-term use of high-dose corticosteroids can also lead
to steroid dependency in both children and adults.'® Second-line treatments usually include
conventional synthetic disease-modifying anti-rheumatic drugs (csDMARDSs), such as
methotrexate (MTX) or cyclosporine A (CyA), which are often needed to achieve adequate
control of the disease and reduce the dose of corticosteroids. However, the efficacy of these
drugs in the control of disease activity is variable, and in some cases, they are associated
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with side-effects (e.g. DMARDs may also be toxic to the liver or bone marrow and cause

rashes and stomach disturbances).5?

Research has indicated that the potential for school disruption in children with chronic
arthritis is high, in severely affected children. Research in the JIA population has indicated
that missing school can lead to problems in keeping up with schoolwork and social
relationships, and a prolonged absence or multiple brief absences from school may
contribute significantly to negative school performance. Shenoi et al. found that over a period
of 2 months, patients with sJIA missed 2.9 school days due to sJIA (10% yearly loss).*® In
adults with rheumatoid arthritis, limitations in physical function as well as increased pain and
fatigue have been shown to affect patients' attendance at paid work, their work performance
within and outside the home, and their participation in family, social, and leisure activities.>
Additional paid or unpaid support, as well as increased flexibility and job modifications from
employers, are often required so that patients can meet their role obligations.5* Disease-
related reductions in productivity are not just due to the physical limitations posed by RA;
mental/emotional limitations also play a key role in reducing HRQL and productivity.>* Given
the severity of AOSD it is reasonable to assume that the impact of AOSD may be similar to

RA, or worse depending on the severity of symptoms.

Patients are likely to need to make frequent visits to GP, hospital, and therapists to manage
the disease.?' As well as imposing a substantial burden on patients’ lives, sJIA and AOSD
can also impose a substantial health burden on caregivers’ and families’ lives. A caregiver
role can affect work productivity on several levels, including quitting the workforce, missed
work time (absenteeism) and decreased productivity while at work.5%%¢ In addition to
absenteeism, caregiving may hamper work productivity while at work through negative
health effects of caregiving (depression, anxiety) and decreased ability to concentrate on

work activities.5%:56

In caregivers’ of children with sJIA the mean (£SD) 36-item short-form health survey (SF-36)
mental component score was substantially lower compared with a normative population
(46.2+£10.7 vs. 50.0+10, respectively).*® A total of 77% of caregivers were employed either
full- or part-time; however, 36% had reduced their hours/stopped working due to their child’s
sJIA.#® Productivity losses of biologic-treated patients and their families are possibly
explained by the volume of sJlA-related healthcare appointments required as well as periods
of symptom-related incapacity.*®> Over a period of 2 months, 11% of caregivers stated sJIA
appointments caused them to miss work ‘most of the time’ or ‘always’.*> Caregivers lost 25
work days annually and 27.5 days of productivity (Work Productivity and Activity Impairment
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questionnaire: Specific Health Problem [WPAI:SHP]: mean absenteeism 10%; presenteeism
(impairment at work) 11%).45 No evidence was identified in AOSD patients but clinical advice
indicates that it is reasonable to assume that the consequence would be the same, if not

worse given the severity of the condition, as for other chronic forms of arthritis.?!
Economic burden

No data on economic burden were identified in the sJIA or AOSD populations. However, UK
data from the JIA population (mean age 21.4 [SD 16.8]) were indicative of an economic
burden on society due to the substantial health care costs associated with increased
healthcare resource utilisation. The study estimated direct health care costs comprising
46.0 % of total costs, direct non-health care costs amounting to 26.4%, and productivity
losses comprising 27.6%. The largest expenditures on average were accounted for by early
retirement (27.0%), followed by informal care (24.1%), medications (21.1%), outpatient and
primary care visits (13.2%) and diagnostic tests (7.9%). Costs for JIA patients in need of

caregiver assistance were 43% higher than for patients not in need of assistance.57:5

B.1.3.1.6. Complications

Macrophage activation syndrome (MAS) is a reactive form of haemophagocytic
lymphohistiocytosis (HLH), the most frequent life-threatening complication of Still's disease,
both in paediatric and adult patients.*5° Approximately, 10% of sJIA and AOSD patients will
develop MAS, and 30% to 40% have subclinical MAS.3260-62 MAS remains the most
significant cause of mortality in sJIA. The probability of death due to MAS is associated with
a range of estimates in the literature; however, experts?! highlighted a study by Kumakura et
al., (2014)%2 owing to its large sample size, in which the estimated mortality rate was 12.9%.

Approximately one-third of the patients requiring intensive care.32:63

The most common triggers of MAS are infections, drugs and flares of the disease, leading to
an overproduction of cytokines, such as interleukin 1 beta (IL-1B), IL-6 and IL-18, and to an
uncontrollable activation of the macrophages and CD8+ T cells.®® The resulting clinical
presentation includes continuous high fever, hepatosplenomegaly and histopathological
evidence of haemophagocytosis by activated macrophages, in bone marrow as well as in
other reticuloendothelial organs.5%%4 This severe clinical picture may evolve toward multiple

organ failure and unfavourable outcome.5°

Laboratory features of MAS include a drop in ESR, white blood cell (WBC) count, platelet

counts, and fibrinogen levels with rising and extremely elevated ferritin levels, elevated liver
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enzymes, lactate dehydrogenase, triglycerides, D-dimer, and prolonged prothrombin time,
and partial thromboplastin time. Soluble IL-2 receptor and soluble CD163 are also elevated
in active MAS 27596567 |n adults, evidence suggests that evidence of lymphadenopathy and

liver involvement, and presence of abdominal pain may also be predictive factors.58°

In 2016, classification criteria for MAS complicating sJIA were established by an expert
panel at a consensus conference with a sensitivity of 73% and a specificity of 99% in
preliminary validation analysis (PRINTO criteria): ferritin >684 ng/mL plus any 2 of: platelet
count <181 x 10°%L; aspartate aminotransferase >48 units/L; triglycerides >156 mg/dL;
fibrinogen <360 mg/dL.”® However, MAS is an evolving process and the patient may not
meet all the criteria at onset. With regard to adults, guidelines are available but there is no
real consensus: pyrexia of unknown origin in “at-risk” population; serum ferritin 500 — 10,000
Mg/L (MAS possible); serum ferritin >10,000 ug/L (MAS probable). In cases where the
underlying cause is not known, the investigative approach includes imaging/bone marrow
biopsy for malignancy, thorough infectious screen and targeted viral serology dependent on
epidemiological risk for exposure to various pathogens (EBV serology and EBV DNA is

recommended in all patients).”

As far as the therapeutic strategies of MAS are concerned, the treatment includes the
clearance of possible triggers, the suppression of the inflammatory response and supportive
care.%® Most patients would typically receive steroids, cyclosporine, anakinra and IV

immunoglobulin (~50% of patients).”!

Other severe complications reported in AOSD include disseminated intravascular
coagulopathy (DIC) (non-remitting high fever and purpuric or petechial rash), thrombotic
thrombocytopenic purpura (TTP) (microangiopathic haemolytic anaemia, thrombocytopenia
and multiple organ failure), and diffuse alveolar haemorrhage(DAH) (haemoptysis, coughing
and progressive dyspnoea), pulmonary hypertension (shortness of breath, chest pain,
swelling and cyanosis), and aseptic meningitis (vomiting, headache and firm neck

pain)'46;64;72
B.1.3.2. Clinical pathway of care

B.1.3.2.1. Treatment guidelines

Clinical guidelines and consensus statements for sJIA and AOSD have recently been

developed by the American College of Rheumatology (ACR).73-75
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For sJIA patients with active systemic features and varying degrees of synovitis, the 2013
ACR Guidelines recommend anakinra, glucocorticoid monotherapy, or NSAIDs as initial
therapy. If patients are prescribed NSAIDs and disease activity continues for 1 month,
anakinra, glucocorticoids, or canakinumab/tocilizumab are recommended (the choice is
typically determined by symptoms). For sJIA patients without active systemic features and
varying degrees of synovitis, the guidelines recommend therapy with methotrexate (MTX) or
leflunomide, NSAID monotherapy, or intra-articular glucocorticoid injection. Anakinra,
abatacept, TNF-a inhibitors, or tocilizumab are then recommended as continued therapy if
disease activity persists (though abatacept and TNF-a inhibitors are not licensed for the
treatment of Still's disease). For patients with features indicative of MAS, the guidelines have
a level C recommendation for anakinra, calcineurin inhibitors, or systemic glucocorticoid as

initial therapies.”

Due to a lack of guidelines for AOSD, a consensus document was created in order to help
physicians dealing with new-onset AOSD.”® The consensus document largely supports the
2012 best practice recommendations proposed by Pouchot and Arlet endorsing the use of

anakinra (subcutaneous [SC] 100 mg/day) in refractory AOSD.

B.1.3.2.2. Current treatment pathway

Common fundamental features of sJIA and AOSD have resulted in the development of
similar treatment approaches. The aim of treatment is to achieve remission of symptoms by

minimising joint damage and controlling pain, fever and inflammation.

In the UK, the current clinical pathway of care for the pharmacological treatment of sJIA and
AOSD includes sequential non-steroidal anti-inflammatory drugs (NSAIDs), corticosteroids
(intra-articular, intravenous or oral) and conventional synthetic disease modifying anti-

rheumatic drugs (csDMARDSs) — specifically methotrexate (Figure 1).2477
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Figure 1. Current clinical pathway: sJIA and AOSD

sJIA diagnosis AOSD diagnosis
NSAIDs + corficosteroids NSAIDs * corticosteroids
csDMARD #1 csDMARD #1
(£ NSAIDs and corticosteroids) (£ NSAIDs and corticosteroids)
csDMARD #2

(£ NSAIDs and corticosteroids)

|

Biologic #1 (tocilizumab) Biologic #1 (anakinra or tocilizumab)
(£ csDMARDs, NSAIDs and corticosteroids) (£ csDMARDs, NSAIDs and corticosteroids)
Biologic #2 (anakinra)® Biologic #2 (anakinra or focilizumab)®
(£ csDMARDs, NSAIDs and corticosteroids) (£ csDMARDs, NSAIDs and corticosteroids)
Unresolved Unresolved
(extensive medical resource + further treatment required) (extensive medical resource + further treatment required)

Key: AOSD, adult-onset Still's disease; csDMARDs, conventional synthetic disease-modifying anti-rheumatic
drugs; NSAIDs, non-steroidal anti-inflammatory drugs; sJIA, systemic juvenile idiopathic arthritis.

Notes: @ Anakinra is recommended for sJIA that does not respond to tocilizumab and for patients with MAS-
associated symptoms; ? Anakinra or tocilizumab in refractory polyarticular or systemic AOSD

Source: NICE TA23877; NHS England®*

Patients are typically first treated with NSAIDs + corticosteroids; steroids are also useful in
the diagnostic work-up. After failing to achieve remission with NSAIDs + corticosteroids,
patients progress to csDMARDs such as methotrexate. In accordance with NHS
commissioning policy for AOSD, following methotrexate, AOSD patients are required to be
treated with a second csDMARD (likely cyclosporine A [CyA]), before biologic treatment may
be considered.?* sJIA patients, however, typically only receive treatment with one csDMARD
(e.g. methotrexate) prior to the use of biologic DMARDs (bDMARDSs) in accordance with the

NHS commissioning policy for sJIA.™

csDMARDs are considered when patients are non-responsive to NSAIDs or present with
predictive factors for steroid-dependence, or at the first signs of steroid-dependence in
accordance with NHS clinical commissioning policies for sJIA and AOSD.?4"8 However,
csDMARDs may also be toxic to the liver or bone marrow and cause rashes and stomach
disturbances.>® csDMARDs that are beneficial in other subtypes of JIA are ineffective in
sJIA.7®
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If symptoms are not adequately controlled with non-biological DMARDSs, biologic therapies
may be considered as per NHS England clinical commissioning policies (dated 2015 [JIA]
and June 2018 [AOSD]).2#7® AOSD patients may receive anakinra or tocilizumab first, based
on clinician preference. sJIA patients currently receive tocilizumab first, based on current
NICE guidance (TA238).38 Traditionally, the choice between tocilizumab and anakinra was
informed by arthritis involvement; however, baseline arthritis rates are relatively low in
practice and some patients may present with symptoms associated with MAS. The NHS
policy for sJIA states that where MAS is severe or steroid resistant, treatment with anakinra
may be life-saving and should not be delayed. Canakinumab is not recommended for the
routine treatment of Still's disease in the NHS in England,® but may be used if refractory to

other recommended treatments.

B.1.3.2.3. Proposed positioning of anakinra in the treatment pathway

The proposed positioning of anakinra is for use as per its licensed indication, specifically;
Anakinra is indicated in adults, adolescents, children and infants aged 8 months and older
with a body weight of 10 kg or above for the treatment of Still's disease, including sJIA and
AOSD, with active systemic features of moderate to high disease activity, or in patients with
continued disease activity after treatment with NSAIDs or glucocorticoids. Anakinra can be

given as monotherapy or in combination with other anti-inflammatory drugs and csDMARDs.

The use of anakinra aligned with indication (Figure 2) provides the increased possibility for
patients to achieve remission earlier than would otherwise be possible. Earlier use of
anakinra has the potential to reduce the number of patients with unresolved disease
(associated with greater costs, poorer quality-of-life, and an increased risk of developing the

potentially-fatal complication of MAS).
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Figure 2. Proposed positioning of anakinra: sJIA and AOSD

sJIA or AOSD diagnosis

l

NSAIDs #+ corticosteroids

Biologic #1 (anakinra)
(£ csDMARDs, NSAIDs and corticosteroids)

Biologic #2 (tocilizumab)
(£ csDMARDs, NSAIDs and corticosteroids)

|

Unresolved

(extensive medical resource + further treatment required)

Key: AOSD, adult-onset Still's disease; csDMARDSs, conventional synthetic disease-modifying anti-rheumatic

drugs; NSAIDs, nonsteroidal anti-inflammatory drugs; sJIA, systemic-juvenile idiopathic arthritis.

B.1.4. Equality considerations

There are no major equality issues concerning the use of anakinra.
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B.2. Clinical effectiveness

Evidence base

The key clinical data for anakinra comes from 3 RCTs in sJIA and AOSD populations:

o llowite et al. (2009): a multicentre, blinded, placebo-controlled RCT of anakinra (1
mg/kg/day) with a subgroup of n=15 sJIA patients.

0 Quartier et al. (2011) (ANAJIS): a multicentre, double-blind, placebo-controlled RCT of
anakinra (2 mg/k/day) of n=24 sJIA patients.

0 Nordstrom et al. (2012) (NORDIC AOSDO05): a multicentre, open-label, csDMARD-
controlled RCT of anakinra (100 mg/day) of n=22 AOSD patients.

The safety and efficacy of anakinra has also been studied in a number of uncontrolled studies,
in both sJIA and AOSD populations, notably including studies where anakinra was used
earlier in disease course (i.e. before the use of csDMARDS).

Anakinra has also been used extensively in NHS practice for over a decade.

Study findings

The RCT evidence for anakinra demonstrated its efficacy across a range of outcomes:

o In llowite et al. (2009), a total of 11/15 patients (73%) were ACRPedi 30 responders in the
12-week open-label run-in phase.

o0 In Quartier et al. (2011) ANAJIS, 8/12 patients (67%) receiving anakinra, and 1/12 (8%)
receiving placebo were modified ACRPedi 30 responders (absence of disease-related
fever, and a decrease of at least 50% of CRP & ESR versus baseline). Glucocorticoid dose
was reduced in 100% (anakinra) and 25% (csDMARD) patients.

0 In Nordstrom et al. (2012) NORDIC AOSDO05, 6/12 patients (50%) receiving anakinra
versus 2/10 (20%) receiving csDMARD were still in remission after 24 weeks. 17 patients
completed the open-label extension phase (Week 52), of which 7/14 anakinra-treated
patients, and 2/3 csDMARD patients switched to anakinra, were in remission. Mean
glucocorticoid dose was reduced by 10.8 (anakinra) and 10.5 (csDMARD) prednisone
equivalents in the majority of patients; or stopped entirely (3/12 [anakinra] vs 0/10
[csDMARD]).

Evidence concerning the use of anakinra earlier in disease course (i.e. before the use of
csDMARDs) demonstrated improved outcomes versus its use following csDMARDs.

0 Response was achieved in >50% of patients over 6, 12, 24, and 36 months, and that this
effect was sustained over the long-term (median follow-up 5.8 years [IQR 2.9, 5.6]) with
96% of patients followed up for 5 years (24/25) having inactive disease, of which 75%
(18/24) were off medication at the 5 year time point).

The safety profile of anakinra is similar across indications, age groups, and dose levels, with
the exception of injection site reactions (ISRs) which were more frequent in sJIA versus AOSD
populations. However, ISRs are typically reported within the first 4 weeks of therapy, and
resolved during continued treatment. The ability to adopt flexible dosing can minimise the
duration of potential treatment-related adverse reactions particularly early in the course of
treatment.

Published studies in more than 600 patients, together with extensive safety data from studies
in RA and CAPS, as well as more than 15 years of post-marketing experience in various
indications including Still's disease, provide a substantial basis for a safety evaluation of
anakinra in Still's disease and demonstrate that anakinra is an effective, well-tolerated
valuable treatment option in the pathway of care for Still's disease (particularly when used
early in disease course).

Key: ACRPedi, American College of Rheumatology paediatric criteria; AOSD, adult-onset Still's disease; CAPS,
Cryopyrin-Associated Periodic Syndromes; CRP, C-reactive protein; csDMARDSs, conventional synthetic disease-
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modifying antirheumatic drugs; ESR, erythrocyte sedimentation rate; IQR, interquartile range; NHS, National
Health Service; RA, rheumatoid arthritis; RCT, randomised controlled trial; sJIA, systemic juvenile idiopathic
arthritis.

B.2.1. Identification and selection of relevant studies

A systematic literature review (SLR) of the clinical evidence evaluating the efficacy and
safety of anakinra for the treatment of Still's disease (including sJIA and AOSD). Full
methodology and results of the SLR, including PRISMA diagrams, used to identify and select

clinical evidence relevant to the technology being appraised are discussed in Appendix D.

B.2.2. List of relevant clinical effectiveness evidence

Since the introduction of anakinra in 2002 in the EU for the treatment of RA, there has been
substantial improvements in understanding the differences between autoimmune and
autoinflammatory diseases, as well as the role of IL-1 inhibition. The benefit of anakinra in
Still's disease is mainly based on bibliographic data from real-world clinical studies. The
assessment of known and potential risks of anakinra treatment in Still's disease are also
based on bibliographic data, but mostly on data from the use of anakinra in company-
sponsored clinical studies in multiple indications, and the company post-marketing safety
database, including individual case safety reports (ICSRs) from patients treated for Still's

disease as well as other indications.

sJIA and AOSD share common clinical manifestations, and there is a growing understanding
that these are different diagnostic names applied to one single inflammatory condition, here
referred to as Still’s disease. However, the majority of published studies of treatment results
are based on studies conducted by paediatric rheumatologists using the diagnostic label
sJIA or by rheumatologists treating adults using the label AOSD. Therefore, the efficacy of

anakinra for individual studies is summarized separately for sJIA and AOSD.

B.2.2.1. sJIA

The efficacy of anakinra in sJIA has been evaluated in:

. 1 prospective, randomised, double-blind, placebo-controlled, study to evaluate the
safety, clinical response and pharmacokinetics of anakinra in polyarticular course JIA,

including a subpopulation of sJIA patients (llowite et al. [2009]); and
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. 1 prospective, multicentre, randomised, double-blind placebo-controlled study to

evaluate the safety and efficacy of anakinra in patients with sJIA (Quartier et al.

[2011]);

. 1 non-randomised UK registry study to evaluate the safety and efficacy of anakinra

compared with tocilizumab in patients with sJIA (Kearsley-Fleet et al. 2019).80

Table 5. Clinical effectiveness evidence in sJIA: llowite et al. (2009)?

Study

llowite (2008)

Study design

A randomised, multicentre, blinded, placebo-controlled trial with an
open-label run-in period, followed by an open-label extension study

Population

Patients presenting with polyarticular-course JRA between 2 and
17 years of age, with a minimum weight of 10 kg. Note: sJIA
patients were a subgroup of the total population

Intervention(s)

Anakinra 1 mg/kg/day (max 100 mg/day)

Comparator(s) Placebo

Indicate if trial supports Yes X Indicate if trial used in Yes

application for marketing the economic model

authorisation No No X

Rationale for use/non-use
in the model

Estimated remission® probabilities for anakinra are not reported
within the trial. This is because at the time these studies were
conducted, remission was not considered a relevant endpoint
(given that remission had not been achieved for patients prior to
study entry, and the studies were planned to be conducted for only
a limited time horizon

Reported outcomes
specified in the decision
problem

o Adverse effects of treatment

o Disease activity:
e Proportion of patients with disease flares in the blinded-phase
e Changes in sJIA core components

All other reported
outcomes

¢ Pharmacokinetic assessments

Key: sJRA, systemic juvenile rheumatoid arthritis

Notes: @ Company sponsored study; ® Remission defined as clinically inactive disease; °© llowite study supported
marking authorisation relevant to this appraisal.

Source: llowite et al. (2009)3

Table 6. Clinical effectiveness evidence in sJIA: ANAJIS (Quartier et al. [2011])

Study Quartier et al. (2011) (ANAJIS)

Study design A multicentre, randomised, double-blind, placebo-controlled trial,
followed by an open-label phase

Population Patients aged 2-20 years with sJIA. >6 months’ duration

Intervention(s) Anakinra 2 mg/kg daily via SC injection (maximum dose 100 mg)
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Study Quartier et al. (2011) (ANAJIS)

Comparator(s) Placebo

Indicate if trial supports Yes X Indicate if trial used | Yes X
application for marketing in the economic

authorisation No model No

Rationale for use/non-use in Estimated remission probabilities for anakinra are not utilised in
the model the model. This is because at the time these studies were
conducted, remission was not considered a relevant endpoint
(given that remission had not been achieved for patients prior to
study entry, and the studies were planned to be conducted for
only a limited time horizon. Incidence of injection-site reactions
is, however, reported and used in the model.

Reported outcomes specified | ¢ Disease activity defined as:
in the decision problem e response rate according to a modified ACRPedi 30 score?
e proportion of patients with inactive disease at Month 6

e Adverse effects of treatment

All other reported outcomes ¢ Pharmacokinetic assessments

Key: ACRPedi 30, American College of Rheumatology Paediatric 30% improvement; SC, subcutaneous; sJIA,
systemic juvenile idiopathic arthritis

Notes: 2 Modified ACRPedi 30: ACRPedi 30 response AND absence of disease-related fever (body temperature
<38C over the past 8 years) AND 50% decrease compared with Day 1 or normalization of both CRP and ESR
values; ® Remission defined as clinically inactive disease

Source: Quartier et al (2011)*

Table 7. Clinical effectiveness evidence in sJIA: Kearsley-Fleet et al. (2019)

Study Kearsley-Fleet, 2019
Study design Non-randomised UK registry study
Population Patients with systemic JIA registered starting either tocilizumab

or anakinra from 1 January 2010 with baseline and 1 year data
returned before 31 December 2016

Intervention(s) Anakinra

Comparator(s) Tocilizumab

Indicate if trial supports Yes Indicate if trial used | Yes

application for marketing in the economic

authorisation No X model No X

Rationale for use/non-use in | While the study reported potentially useful information, it was not
the model utilised in the model due to concerns over the patient population
included in the analysis (e.g. history of MAS).

Reported outcomes specified | ¢ Disease activity:
in the decision problem « proportion achieving MDA
e proportion achieving clinically inactive disease
e proportion achieving ACRPedi 90 response

e change in active joint count, limited joint count, PGA,
PGE, CHAQ, ESR and JADAS-71
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All other reported outcomes e Treatment survival

Key: ACRPedi 90, American College of Rheumatology Paediatric 90% improvement; CHAQ, childhood health
assessment questionnaire; CID, clinically inactive disease; ESR, erythrocyte sedimentation rate; JADAS-71, 71-
joint juvenile arthritis disease activity score; MDA, minimal disease activity; PFA, physician global assessment of
disease activity; PGE, patient (or parent) global evaluation of wellbeing; SC, subcutaneous; sJIA, systemic
juvenile idiopathic arthritis

Notes: @ Defined as 3 of the 6 JIA core outcome variables (active joint count, limited joint count, PGA, PGE,
childhood HAQ (CHAQ) for functional ability, and ESR) improved by at least 90%, with a maximum of one
variable worsening by >30%

Source: Kearsley-Fleet et al. (2019)80

In addition, the identified evidence is supported by 10 prospective and retrospective
uncontrolled trials (reported in 11 publications). These trials are summarised in Table 8 and

Appendix D.

Table 8. sJIA: supporting non-randomised (single arm) studies

. ; Used in
Primary study ref. g;‘.’ggtszs'gn & N ,;\nakmra Id economic
) ose, mg/day | model
Gattorno, 2008 Pr 22 1 (100) No?
Irigoyen, 2006 Re 14 NR No?
Lequerre, 2008° Pr 20 1-2 (100) No?
Marvillet, 2011 Re 22 3 (100) No?
Nigrovic, 2011 Re 46 Median No?
starting dose
1.5(QR1.1t0
2.0)
Ohlsson, 2008 Re 7 1-2 (100) No?
Pardeo, 2015 Re 25 Median Yes
starting dose
20(IQR1.3to
2.0);upto 5
Pascual, 2005 Pr 9 2 (100) No?
Vastert, 2014°¢ Pr 20 2 (100) No?
Ter Haar, 2019°¢ Pr 42 2 (100) No?
Zeft, 2009 Re 33 Median 1.6 No?
(0.8109.1)

Key: NR, not reported; Pr, prospective Re, retrospective

Notes: 2 No relevant outcomes reported; ® The study also described 15 patients with AOSD treated with
anakinra; ¢ Long-term follow-up of prospective study. (In addition, to the 20 patients included in Vastert et al.
[2014], the present study also included patients who presented since January 2012 and patients who were seen
with arthralgia but without overt arthritis at diagnosis from the start of the cohort in 2008. The latter were only
included if the clinical picture (e.g., spiking fever, rash) and laboratory values (e.g., ferritin and IL-18 levels)
indicated a suspected diagnosis of systemic JIA and other diagnoses had been excluded)

Source: Gattorno 2008;8" Irigoyen 2006;8 Lequerre 2008;8 Marvillet 2011;8 Nigrovic 2011;8 Ohlsson 2008;8¢
Pardeo 2015;8” Pascual 2005;88 Ter Haar 2019;%° Vastert 2014;%0 Zeft 20099
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B.2.2.2. AOSD

The efficacy of anakinra in AOSD has been evaluated in:
. 1 randomised, active-controlled, open-label study (Nordstrom et al. [2012]).%2

Table 9. Clinical effectiveness evidence in AOSD

Study Nordstrom (2012) (NORDIC AOSDO05)

Study design An open, randomised (1:1), multicentre trial with 2 parallel patient
groups with refractory AOSD. A 28-week open-label extension
(OLE), with switching or add-on treatment with the comparator
drug, was possible if improvement did not occur within 24 weeks

Population Patients diagnosed with AOSD according to the preliminary
classification by Yamaguchi et al. 1992 and refractory to
corticosteroids and DMARDs

Intervention(s) Anakinra 100mg/day via SC injection

Comparator(s) Any of the following DMARDSs were included as comparators:
o MTX 10-25 mg weekly oral/SC/IM

o AZA 1-3 mg/kg/day oral;

o LEF 20 mg/day oral

e CyA 2.5-5 mg/kg/day divided into 2 oral doses

e SSZ 1000-2000 mg/day oral

Indicate if trial supports Yes X Indicate if trial used in the Yes X
application for marketing economic model
authorisation No No

Rationale for use/non-use Estimated remission probabilities for anakinra over 24 weeks and

in the model incidence of injection site reactions are utilised in the model
Reported outcomes e Disease activity
specified in the decision e remission according to specific criteria®
problem
e response rate
o Adverse effects of treatment
¢ HRQL (HAQ, SF-36 and global and disease-related
assessments of health)
All other reported None
outcomes

Key: AZA, azathioprine; CyA, cyclosporine A; DMARDs, disease-modifying anti-rheumatic drugs; HAQ, health
assessment questionnaire; HRQL, health-related quality of life; IM, intramuscular; LEF, leflunomide; MTX,
methotrexate; OLE, open label extension; SC, subcutaneous; SSZ, sulfasalazine

Notes: @ Defined as body temperature <37°C, CRP <10 mg/L and ferritin (<200 mcg/l female or <275 mcg/l) and
normal swollen joint count or tender joint count

Source: Nordstrom et al. (2012)%?

In addition, the identified randomised controlled evidence is supported by 11 prospective and

retrospective uncontrolled trials (Table 10).
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Table 10. AOSD: supporting non-randomised (single arm) studies

. ; Used in
Primary study ref. g:)ljlggti(‘ilzﬂgn & N 3:::";2 Iday economic
’ model
Cavalli, 2015 Retrospective 20 100 No
Colafrancesco, 2017 Retrospective 140 100 No
Dall’Ara, 2016 Retrospective 13 NR No
Gerfaud-Valentin, 2014 Retrospective 6 NR No
Giampietro, 2013 Retrospective 28 100 No
Giampietro, 2010 Retrospective 19 100 No
lliou, 2013 Retrospective 10 100 No
Laskari, 2011 Prospective 25 100 No
Lequerre, 20082 Prospective 15 100 No
Naumann, 2010 Prospective 8 NR No
Ortiz-Sanjuan, 2015 Retrospective 41 100 No

Key: NR, not reported; N, number of patients

Notes: @ The study also described 20 patients with sJIA treated with anakinra

Source: Cavalli 2015;% Colafrancesco 2017;% Dall’Ara 2016;% Gerfaud-Valentin 2014;2® Giampietro 2010;%
Giampietro 2013;% llioiu 2013;% Laskari 2011;%I Lequerre 2008;23 Naumann 2010;'% Ortiz-Sanjuan 2015

B.2.3. Summary of methodology of the relevant clinical

effectiveness evidence

B.2.3.1. sJIA

The methodological summaries of the controlled studies for anakinra in sJIA are presented

in Section B.2.3.1.1, Section B.2.3.1.2 and Section B.2.3.1.3, and an overview is provided in

Table 11.

B.2.3.1.1.

llowite et al. (2009)

The study (990758/990779) reported by llowite et al. (2009) consisted of a 12-week open-

label run-in phase (anakinra treatment 1 mg/kg/day, maximum 100 mg/day). Thereafter,

patients meeting the definition of a responder (American College of Rheumatology [ACR]

Juvenile Rheumatoid Arthritis [JRA] core set of criteria) were randomly assigned (1:1 ratio)

to blinded doses of placebo or anakinra for an additional 16 weeks. A responder was defined

as having a 230% improvement in 3 of any 6 JRA Core Set Criteria variables and with

worsening by 230% in no more than 1 of the remaining variables. JRA Core Set Criteria

include the following: physician global assessment of disease activity, patient/parent

assessment of disease activity, Childhood Health Assessment Questionnaire (CHAQ),
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number of joints with active arthritis, number of joints with limited range of motion, and ESR.
Patients who experienced disease flare during the blinded phase were removed from the
primary study but had the option to switch arms (if on “blinded” placebo then switched to
“pblinded” anakinra, and if on “blinded” anakinra then switched to “blinded” placebo) and
continue blinded treatment. Disease flares were defined as (1) 230% worsening in at least
three of the six JRA Core Set Criteria with improvement in <1 of the remaining six JRA Core
Set Criteria or (2) a change in at least two active joints or a worsening by at least two units
(based on a 0—10 scale) on either the global assessments or the visual analogue scale
(VAS). Patients had the option to continue anakinra therapy in the 12-month open-label

extension phase after completion of the blinded phase (Figure 3).

Figure 3. Design for study reported by llowite et al (2009)

12-Week 16-Week 12-Month
Open-Label Phase Blinded Phase Open-Label Extension
Anakinra
Responders 1.0 mg/kg/d
Randomized 1:1 ez Ll
Anakinra ar
Placebo Anakinra
1.0 mg/kg/d 1.0 mg/kg/d
(max dose of ‘._ (max dose of 100 mg/d)
100 mg/d)
Discontinued Patients
Nonresponders With Disease Flare
Could Elect to Continue
Blinded Treatment™

Notes: * Patients switched treatment arms if they elected to continue
Source: llowite et al. (2009)3

The primary endpoint, safety, was assessed by evaluation of the incidence of treatment-
emergent adverse events (including serious adverse events and infectious episodes) and
laboratory values. Vital signs, blood chemistries, detection of IL-1ra antibodies, adverse
events, concomitant medications, emergency room visits and/or hospitalisations, and
injection site reactions (ISRs) were evaluated throughout the initial open-label phase, the
blinded phase, and the extension study. Secondary endpoints included measures of efficacy
and pharmacokinetics. Efficacy endpoints included the proportion of patients with disease
flares in the 16-week blinded phase. Other efficacy assessments included time to disease

flare and changes in the JRA core components at Week 28. Pharmacokinetics were
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conducted at screening, Day 1 and Weeks 2, 4, 8, 12, 16, 20, 24, and 28 or early termination

to characterize a population profile.

Note: This study assessed the safety and preliminary efficacy of anakinra in patients with
polyarticular course JRA. The total of 86 patients included 15 patients with sJIA. All patients
entered the 12-week open-label run-in phase (1 mg/kg anakinra daily, <100 mg/day). Fifty
responders (including 11 in the sJIA population) were randomised to anakinra or placebo in
a 16-week blinded phase, followed by a 12-month open-label extension (including 10
patients in the sJIA population). Only the data for the sJIA population are within scope of this

submission.

B.2.3.1.2.  Quartier et al. (2011)

The study reported by Quartier et al. (2011) was a prospective, multicentre, randomized,
double-blind, placebo-controlled study, in patients previously treated with glucocorticoids,

DMARDSs or biological agents. This study consisted of 2 parts.

° Part 1 was a randomised, double-blind, placebo-controlled phase. At Day 1, eligible
patients were randomised to receive either anakinra or placebo (1:1) from Day 1 to

Month 1 (M1) using a computer-generated random list.

. Part 2 was an open-label treatment period: all patients received anakinra after
Month 1. Tapering the dose of corticosteroids was allowed after the Month 1 visit
(reduction of 0.4—0.5 mg/kg monthly for daily doses of 21.5 mg/kg, 0.3—0.4 mg/kg for
doses between 1 and 1.5 mg/kg, 0.2—0.3 mg/kg between 0.6 and 1 mg/kg, 0.1-0.2
mg/kg between 0.3 and 0.6 mg/kg, <0.10 mg/kg for doses <0.3 mg/kg).*

The study design is presented in Figure 4.
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Figure 4. Study design: ANAJIS (Quartier et al. [2011])

D1: Inclusion M1: Primary
Randomisation Objective
Anakinra
N=12 : ’
Improvement = taper corticosteroid doses
Placebo ;
N=12 Anakinra
D-30/D-7 D-1ab D-15 M-12:5 M-23¢ M-3 M-4 M-5 M-g3c M-9 M-12
Double-blind Open-label
1 month 11 months

Key: D, Day; M, Month

Notes: @ Measurement of serum amyloid A and ferritin levels, assessment of the percentage of glycosylated
ferritin, gene expression profiling analysis and cytokine measurements; ® Measurement of the concentration of
anakinra in plasma (pharmacokinetic analyses); ¢ Measurement of serum anti-pneumococcal antibodies

Source: Quartier et al. 2011#

Included patients (aged 2 to 20 years) were required to have greater than 6 months of
disease duration, active systemic disease (disease-related fever and / or CRP greater than
20 mg/L and / or first hour ESR greater than 20 mm/hour) and significant overall disease
activity at Day 1 of the study. Patients were stratified by treatment centre then randomised
equally to one month of treatment with anakinra 2 mg/kg SC daily, maximum daily dose of
100 mg (n=12) or placebo (n=12). No immunosuppressive drugs or DMARDs were allowed
during the trial. Nonsteroidal anti-inflammatory drugs and corticosteroids had to be taken at

stable dosage for 1 month before Day 1 and until Month 1.4

The primary objective was to demonstrate a higher proportion of responders to a modified
American College of Rheumatology Paediatric Response Criteria 30 (ACRPedi 30) score
after 1 month of treatment with anakinra compared to placebo. The modified ACRPedi 30
was developed specifically for this trial, in which a responder was required to fulfil the

following 3 conditions:

o ACRPedi 30 response
AND

. Absence of disease-related fever (body temperature <38°C over the previous 8

days)
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AND

o 50% decrease compared with Day 1 or normalisation of both CRP and ESR

values.?

During the open-label phase of the trial, the objective was to assess the number of patients
who reached Month 6 with inactive disease, as defined by Wallace et al. (2004),%2 under a

daily dose of prednisone <0.3 mg/kg or 10 mg, whichever was lower.*

B.2.3.1.3. Kearsley-Fleet et al. (2019)

The study was a non-randomised UK registry study. It included patients with sJIA registered
in the UK Biologics for Children with Rheumatic Diseases study starting either tocilizumab or
anakinra from 1 January 2010 with baseline and 1-year data returned before 31 December
2016.8° Patients are recruited to the study at the point of starting a new biologic therapy but

do not have to be biologic naive.8°

The objectives of this analysis were to (1) investigate and compare baseline characteristics
in all children and young people in the UK between 2010 and 2016 starting either
tocilizumab or anakinra for sJIA, (2) measure and compare short-term outcomes, including
treatment response, treatment survival and stop reasons by one year of treatment between
children starting (a) tocilizumab vs anakinra, and (b) either tocilizumab or anakinra as a first-
line vs subsequent-line biologic therapy, and (3) investigate associations between baseline

characteristics and outcomes at 1 year.®

At registration, the start of biologic therapy, the treating physician or affiliated clinical
research nurse completed a detailed questionnaire on patient demographics, disease
characteristics, ILAR classification and disease activity, and all current and past anti-
rheumatic therapies, including prior biologics, and other medications.2° Follow-up
questionnaires were completed at 6 months, 1 year and then annually thereafter.8° Details of
changes to drug therapy, as well as current disease activity measures, were documented.8°

The occurrence of any adverse events or new health diagnoses were recorded.8°

Three primary outcome measures were investigated at one year after start of biologic;
proportion achieving minimal disease activity (MDA), proportion achieving clinically inactive
disease (CID), and proportion achieving ACRPedi 90 response.?® Both the MDA and CID
criteria assess disease activity at a single time point. Patients with systemic JIA were defined
as achieving MDA if the physician global assessment of disease activity (PGA) was no >3.4

Company evidence submission for anakinra for the treatment of Still's disease (including Systemic Juvenile
Idiopathic Arthritis and Adult-Onset Still's Disease) [ID1463]

© Sobi (2019). All rights reserved 42 of 192



cm, the patient (or parent) global evaluation of well-being (PGE) was no >2.1 cm, with a
maximum of 1 active joint.8° Patients were defined as achieving CID if they had no active
joints, no systemic features, no active uveitis, PGA of zero, and a normal ESR defined in this
study as 20mg/mm or less.8 The ACR paediatric response criterion assesses change in
disease activity over time and can be assessed with differing percentages of achievement.8°
A patient was defined as achieving an ACR Pedi 90 if three of the six JIA core outcome
variables (active joint count, limited joint count, PGA, PGE, CHAQ for functional ability, and
ESR) improved by at least 90%, with a maximum of one variable worsening by >30%.8°
Patients with a baseline core outcome variable of zero who worsen over time were classified
to worsen that variable by >30%.8° Patients who improved core outcome variable down to
zero over time were classified to improve that variable by 100%.8° Patients with a baseline
core outcome variable of zero and remained at zero over time improved by 0% (neither
improved nor worsened).8 Patients who stopped biologic therapy before one year were
classified as failing to achieve these outcomes, unless the stop reason was remission, in
which case they were classified as achieving all outcomes.& Primary outcomes were
compared between patients starting tocilizumab vs anakinra, and also between patients
starting anakinra or tocilizumab as a first-line biologic vs patients starting as a subsequent

biologic therapy.®

Secondary effectiveness outcomes studied included the change in active joint count, limited
joint count, PGA, PGE, CHAQ, ESR and 71-joint juvenile arthritis disease activity score
(JADAS-71), using regression models adjusted for baseline values.® A drug survival
analysis was performed using a Kaplan-Meier curve to present the proportion of patients
who stopped biologic therapy by 1 year.8° The stop reasons of therapy given by the treating
physician were categorised and described for each drug cohort: inefficacy, remission,
adverse event. Secondary effectiveness outcomes and drug survival were compared
between patients starting tocilizumab vs. anakinra, and between patients starting either drug

as first-line biologic vs subsequent biologic.8

B.2.3.1.4. Supporting studies: uncontrolled evidence

The methodological summaries of the uncontrolled studies for anakinra in sJIA are provided
in Table 12.
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Table 11. Summary of methodology for sJIA studies

controlled study with an open-label run-in
period, followed by an open-label extension
study.

blind, placebo-controlled trial, followed by an
open-label phase up to M12.

Study llowite (2008) ANAJIS, Quartier (2011) Kearsley-Fleet (2019)
Location The trial was conducted in 17 centres in the 6 centres located in France. This study used data collected from the UK’s
USA, Canada, Australia, New Zealand, and Biologics for Children with Rheumatic
Costa Rica Diseases (BCRD) study (1 January 2010 to 31
December 2016)
Trial design A randomised, multicentre, blinded, placebo- A one-month multicentre, randomised, double- | Non-randomised, prospective controlled study

Eligibility criteria for
participants

Key inclusion criteria:

e polyarticular-course JRA independent

e 25 swollen joints due to active arthritis
(not bony overgrowth)

o three joints with limitation of motion at
screening and the D1 visit

e age 2-17 years

e minimum weight of 10 kg

e receiving stable dose of methotrexate for
6 weeks before study entry

e no biologic therapy within 4 weeks of
initiating study drug.

Key exclusion criteria:

e ALT or AST>2.0 times the upper limit of
normal, creatinine >1.5 times the upper
limit of normal, WBC count <2.0x109/L,
neutrophil count <1.5x109/L, or a platelet
count of <150x109/L.

e patients receiving a DMARD other than
methotrexate

e patients receiving intra-articular or
systemic corticosteroid injections within 4
weeks before study entry.

Key inclusion criteria:

e age 2-20 years
e adiagnosis of sJIA with more than 6
months’ disease duration despite oral
prednisone or prednisolone 20.3 mg/kg or
10 mg/day (whichever is lower), patient
displays active systemic disease
(disease-related fever and/or CRP>20
mg/l and/or first hour ESR >20) and
significant overall disease activity at D1
with at least three of the following criteria:
- physician global assessment of
disease activity 220/100
- parent/patient assessment of
disease effect on overall wellbeing
>20/100
- Childhood Health Assessment
Questionnaire score 20.375/3
- 22 joints with active arthritis
- 22 joints with non-irreversible
limited range of motion
- ESR=30)

Key exclusion criteria:

e  previous treatment with an IL-1 inhibitor or
any condition contraindicating
immunosuppressive treatment

e intravenous or intra-articular steroids,
immunosuppressive drugs and DMARDs

Key inclusion criteria

Patients with systemic JIA registered starting
either tocilizumab or anakinra from 1 January
2010 with baseline and 1-year data returned
before 31 December 2016 were included in
this study.
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Study

llowite (2008)

ANAJIS, Quartier (2011)

Kearsley-Fleet (2019)

to be stopped at least 1 month before
study onset or longer depending on half-
life,

Settings and
locations where data
were collected

Investigators and their research teams
collected all data

The trial was hospital-based. Investigators and
their research teams collected all data

UK’s BCRD study

Trial drugs

Anakinra 1 mg/kg/day (max 100 mg/day)
Placebo

Anakinra 2 mg/kg daily via SC injection
(maximum dose 100 mg)

Placebo

Anakinra
Tocilizumab

Permitted and
disallowed
concomitant
medication

The following medication was permitted
throughout the study:

e Methotrexate
e  Corticosteroids
e NSAIDs.

No immunosuppressive drugs or DMARDs
were allowed during the trial.

NSAIDs and corticosteroids had to be taken at
stable dosage for 1 month before Day 1 and
until Month 1.

Tapering the dose of corticosteroids was
allowed after the M1 visit with reduction of:

e  0.4-0.5 mg/kg monthly for daily doses of
21.5 mg/kg

e  0.3-0.4 mg/kg for doses between 1 and
1.5 mg/kg

e 0.2-0.3 mg/kg between 0.6 and 1 mg/kg

e 0.1-0.2 mg/kg between 0.3

e 0.6 mg/kg, <0.10 mg/kg for doses <0.3
mg/kg

Unclear; however, concomitant steroid (64%)
and methotrexate (83%) reported

Primary outcomes
(including scoring
methods and timings
of assessments)

The incidence of treatment-emergent adverse
events

Proportion of responders according to a
modified ACRPedi 30 score which includes:

e ACRPedi 30 response
- absence of disease-related fever
(body temperature <38°C over the
previous 8 days)
- 50% decrease compared with D1
or normalisation of both CRP and
ESR values

e Proportion achieving MDA
— assessed disease activity at a
single timepoint
- patients with sJIA were defined as
achieving MDA if the PGA was
<3.4 cm, PGE was <2.1 cm, &
maximum of 1 active joint
e  Proportion achieving CID
— assessed disease activity at a
single timepoint
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Study

llowite (2008)

ANAJIS, Quartier (2011)

Kearsley-Fleet (2019)

— no active joints, no systemic
features, no active uveitis, PGA of
zero & ESR <20 mg/mm

e  Proportion achieving ACRPedi 90
response

- defined as 3 of the 6 JIA core
outcome variables active joint
count, limited joint count, PGA,
PGE, childhood HAQ (CHAQ) for
functional ability, and ESR)
improved by at least 90%, with a
maximum of one variable
worsening by >30%

Patients with a baseline core outcome variable
of zero who worsen over time were classified
to worsen that variable by >30%. Patients who
improved core outcome variable down to 0
over time were classified to improve that
variable by 100%. Patients with a baseline
core outcome variable of 0 and remained at
zero over time improved by 0% (neither
improved nor worsened). Patients who
stopped biologic therapy before 1 year were
classified as failing to achieve these
outcomes, unless the stop reason was
remission, in which case they were classified
as achieving all outcomes.

Other outcomes used | «
in the economic
model/specified in .
the scope .

The proportion of patients with disease
flares in the 16-week blinded phase.
Time to disease flare

Changes in the JRA core components at
Week 28

Pharmacokinetic assessments

e Modified ACRPedi 30, 50, 70 and 100
responses, included an improvement of
30%, 50%, 70% or more and 100%
respectively, in at least three of the six
core criteria for juvenile rheumatoid
arthritis and a worsening of 30% or more
in no more than one of the following
criteria:

- PGA

- PGE

- number of joints with active
arthritis

Change in active joint count

Change in limited joint count
Change in PGA

Change in PGE

Change in CHAQ

Change in ESR

Change in JADAS-71

Drug survival (patients who stopped
biologic therapy by 1 year. The stop
reasons of therapy were categorised as
inefficacy, remission, adverse event)
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Study llowite (2008) ANAJIS, Quartier (2011) Kearsley-Fleet (2019)

- number of joints with limited range
of motion
- CHAQ
- ESR
e  Proportion of patients at Month 6 with
inactive disease as defined by Wallace et
al. (2004)'92 under a daily dose of
prednisone <0.3 mg/kg or 10 mg,
whichever is lower.
e Adverse effects of treatment

Pre-planned NR NR NR
subgroups

Key: ACRPedi, American College of Rheumatology paediatric; AEs, adverse events; AKA, anakinra; BCRD, Biologics for Children with Rheumatic Diseases CHAQ; childhood health
assessment questionnaire; CID, clinical inactive disease; CRP, C-reactive protein; D, day; DMARD, disease-modifying anti-rheumatic drug; ESR, erythrocyte sedimentation rate; HAQ, health
assessment questionnaire; HRQL, health-related quality of life; IL, interleukin; ISR, injection site reaction; JADAS-71, juvenile arthritis disease activity score; JRA, juvenile rheumatoid arthritis;
M, month; MAS, macrophage activation syndrome; MDA, minimal disease activity; NR, not reported; PGA, physician’s global assessment of disease activity; PGE, patient’s or the parents’ global
assessment of overall wellbeing; PK, pharmacokinetic; PrC, prospective controlled; RCT, randomised controlled trial; SC, subcutaneous; SF-36, short form 36; sJIA, systemic-onset juvenile
idiopathic arthritis; TOC, tocilizumab; vs, versus; WBC, white blood cell

Source: llowite et al. (2009);3 Kearsley-Fleet et al. (2018);2° Quartier et al. (2011)*
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Table 12. Summary of methodology: uncontrolled studies (sJIA)

Author, Location, no. | Study design Population Intervention Key outcomes Follow-up
year of centres
Gattorno, Italy, NR Prospective, Patients with sJIA Starting dosage of anakinra | Clinical response: clinical parameters (fever, rash, Patients were
2008 open-label receiving long-term was 1 mg/kg/day, number of active joints) and laboratory parameters | treated for a
study steroid therapy, plus subcutaneously (maximum | (CRP, ESR, haemoglobin, WBC) mean of 1.36
six additional patients | 100 mg). Corticosteroid requirement. years (range
with active sJIA who Doses could be increased 0.3 t0 2.59
had not received to 3 or 4 mg/kg. years).
steroid treatment.
Irigoyen, USA, 5 Retrospective Patients with Anakinra (dose NR) Clinical response: clinical parameters (fever, rash, Length of
2006 centres chart review refractory sJIA. number of active joints) and laboratory parameters | follow-up NR
(ESR, haemoglobin, platelets, WBC).
Lequerre, France, Prospective, 35 patients were All patients treated with Systemic features: fever, skin rash, ESR or CRP 14.7 months
20082 multicentre open-label included, 20 with sJIA | corticosteroids prior to levels, and other disease markers (TJC, SJC, (range 2-27
(number NR) | study and 15 with AOSD. anakinra (1 to 2 mg/kg/day; | physician’s and patient’s or parent’s assessment of | months)
maximum 100 mg/day) disease activity or pain on a VAS)
Marvillet, Belgium, Retrospective Patients with sJIA Anakinra (1-3 mg/kg/day) Clinical response: clinical parameters (fever, rash, 11-56 months
2011 single centre chart review treated with anakinra arthritis joint count, assessment of disease activity
by physician and parent/patient, pain by
parent/patient) and laboratory parameters (ESR,
CRP).
Nigrovic, 11 centres in Retrospective Patients with sJIA Dose: NR Clinical response: clinical parameters (fever, rash, Median,
2011 4 countries chart review receiving treatment Anakinra alone:22% number of active joints) and laboratory parameters | months (IQR):
(Countries with anakinra as part Anakinra plus DMARDSs (CRP and ESR, haemoglobin, platelets). 14.5 (7.5-26)
NR) of the initial DMARD | \yithout corticosteroid:11% | Corticosteroid requirement.
regimen Anakinra plus
corticosteroids without
other DMARDs:46%
Anakinra plus DMARDs
plus corticosteroids:22%.
Ohlsson, UK, 3 tertiary, | Retrospective Patients with sJIA who | Anakinra median daily dose | Juvenile arthritis core set criteria, clinical and Median, years
2008 paediatric chart review had received anakinra | of 1 mg/kg (range 0.4— laboratory findings were recorded. (range): 1
rheumatology 2mg/kg) (0.75-2.3)
centres
Pardeo, NR, single Retrospective Patients with sJIA Anakinra 2 mg/kg/day The number of patients who achieved clinically Median 2.8
2015 centre chart review treated with anakinra inactive disease at 6 months, defined as absence of | years (range
for at least 6 months active arthritis and specific sJIA features (i.e. 1.6-7.3)
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aggressive
immunosuppressive
treatments

Author, Location, no. | Study design Population Intervention Key outcomes Follow-up
year of centres
absence of fever, rash, serositis, splenomegaly,
and generalized lymphadenopathy), and normal
ESR and CRP.
Pascual, USA, NR Prospective, Patients with sJIA Anakinra 2 mg/kg, up to Clinical response: clinical parameters (fever, rash, Mean, months
2005 open-label 100 mg. arthritis score) and laboratory parameters (CRP, (range): 6.6 (2-
study ESR, haemoglobin, platelets). 12)
Vastert, Holland, Prospective, Patients with new- Anakinra 2 mg/kg (max 100 | Clinical response to treatment was evaluated Mean, months
2014 single centre observational onset sJIA mg) according to the adapted ACRpedi 30, 50, 70, and (range): 32
cohort study Anakinra was used as initial | 90 criteria. (12-54)
therapy after failure to
respond to NSAIDs, but
before the use of DMARDs,
systemic corticosteroids, or
other biologic agents.
Ter Haar, Holland, Prospective, Patients with new- Anakinra 2 mg/kg (max 100 | Clinical response to treatment was evaluated Median of 5.8
2019¢ single centre observational onset sJIA mg) according to the adapted ACRpedi 30, 50, 70, and years (IQR
cohort study Anakinra was used as initial | 90 criteria. 2.9, 7.6 years)
therapy after failure to
respond to NSAIDs, but
before the use of DMARDs,
systemic corticosteroids, or
other biologic agents.
Zeft, 2009 | 3 Paediatric Retrospective Patients with sJIA Anakinra median dose of Clinical response: clinical parameters (fever, rash, NR
Rheumatology | case series resistant to 1.6 mg/kg/day (range 0.8 to | number of active joints) and laboratory parameters
centres conventional 9.1 mg/kg/day) (ESR, haemoglobin, platelets).

Key: ACRPedi, American College of Rheumatology paediatric; AOSD, adult-onset Still's disease; CRP, C-reactive protein; DMARD, disease-modifying anti-rheumatic drug; ESR, erythrocyte
sedimentation rate; IQR, interquartile range; NR, not reported; NSAID, nonsteroidal anti-inflammatory; sJIA, systemic-onset juvenile idiopathic arthritis; SJC, swollen joint count; TJC, tender joint
count; WBC, white blood cell

Notes: @ The study also described 15 patients with AOSD treated with anakinra;  Study is a retrospective study of patients treated with IL-1-INH, study reported data for anakinra and
canakinumab but only anakinra data were reported in this submission as canakinumab is not recommended for the treatment of Still's (including sJIA and AOSD) in the UK NHS; ¢ Long-term
follow-up of prospective study Vastert 2014 Long-term follow-up of prospective study. (In addition, to the 20 patients included in Vastert et al. [2014], the present study also included patients who
presented since January 2012 and patients who were seen with arthralgia but without overt arthritis at diagnosis from the start of the cohort in 2008. The latter were only included if the clinical
picture (e.g., spiking fever, rash) and laboratory values (e.g., ferritin and IL-18 levels) indicated a suspected diagnosis of systemic JIA and other diagnoses had been excluded)

Source: Gattorno et al. 2008%"; Irigoyen et al., 20068; Lequerre et al., 2008283; Marvillet et al., 201134; Nigrovic et al., 2011 8; Ohlsson et al, 2008%; Pardeo et al., 2015%7; Pascual et al., 200588;
Ter Haar et al., 2019;8 Vastert et al.,2014%; Zeft et al., 20099
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B.2.3.2. AOSD

The methodological summaries of the controlled studies for anakinra in AOSD are presented

in Section B.2.3.2.1 and an overview is provided in Table 13.

B.2.3.2.1. Nordstrom et al. (2012)

NordicAOSDO05 (Nordstrom et al. [2012])% was a 24-week, open-label, multicentre trial in
adults with refractory corticosteroid-dependent AOSD who were randomised to receive
either anakinra 100 mg/day or csDMARDs. An option of a 28-week extension was available

if no improvement occurred during the first phase of the trial.

The study enrolled adults with a diagnosis of AOSD, according to Yamaguchi et al.3® criteria,
and treated with a corticosteroid and possibly a csDMARD for at least two months prior to
randomisation. Patients had to be considered refractory to corticosteroids and csDMARD,
defined as need for prednisone at least 10 mg/day (or equivalent) with or without
concomitant use of csDMARD, and unacceptable disease activity as determined by the
investigator. Doses of NSAID and oral corticosteroid had to have been stable for at least two
weeks, and doses of csDMARD had to be stable for at least four weeks, prior to
randomisation. Study medicines were daily anakinra 100 mg SC injection, or methotrexate
10 mg to 25 mg weekly oral/SC/intramuscular, azathioprine 1 to 3 mg/kg/day oral,
leflunomide 20 mg/day oral, cyclosporine 2.5 to 5 mg/kg/day in two divided oral doses or
sulfasalazine 1,000 to 2,000mg/day oral. Increases in csDMARD dose was allowed following
the Week 4 assessment. Corticosteroid dosages had to be kept constant for four-weeks
following randomisation, and any increases implied treatment failure. Patients were allowed
two intra-articular corticosteroid injections in 24 weeks and patient could receive NSAIDs if

needed.4

The primary endpoint was remission of AOSD following 8 weeks of treatment with study
medicine in all randomised patients. The criteria for AOSD remission required patients to be
afebrile (£37°C body temperature) in the absence of NSAIDs 24 hours prior to
measurement, and to have a decrease of CRP and ferritin to within reference limits, to have

normal swollen joint counts and normal tender joint counts.®?

After 4 weeks, the effect of anakinra therapy was assessed. Enhancement of csDMARD
dose was allowed, but escalation of corticosteroids implied treatment failure. Efficacy was

then assessed at Weeks 8, 12 and 24.92
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Table 13. Summary of methodology for AOSD trial

Study Nordstrom (2012) (NORDIC AOSDO05)
Location 10 centres in Finland, Norway, and Sweden.
Trial design An open, randomised (1:1), multicentre trial with 2 parallel patient groups with

refractory AOSD. A 28-week open-label extension (OLE), with switching or add-on
treatment with the comparator drug, was possible if improvement did not occur
within 24 weeks

Eligibility criteria Key inclusion criteria:
for participants o Diagnosed with AOSD according to Yamaguchi, et al. 1992.35

¢ Exposed to a corticosteroid and possibly a csDMARD for =2 months prior to
randomisation because of diagnosed AOSD.

o Considered refractory to corticosteroids and csDMARD?

e Doses of NSAID and oral corticosteroid had been stable for 22 weeks before
randomisation.

e If using csDMARD, doses had been stable for = 4 weeks before
randomisation.

o |If previously treated with anti-TNF agents, patients had discontinued
etanercept = 4 weeks and infliximab or adalimumab = 8 weeks prior to starting
the study medication.

Key exclusion criteria:
e Use of corticosteroids below prednisolone equivalent of 10 mg/day

e Total WBC count < 2.0 H 10/, neutrophil count < 1.0 H 109/, or platelet count
<100 H 109/

e Elevated serum creatinine (= 1.5 H upper limit of normal).
e Elevated serum ALT or AST (= 3 H upper limit of normal)

e Abnormal haemoglobin or erythrocyte count (outside 30% of the upper/lower
limits of normal).

e Severe comorbidities (e.g., diabetes mellitus, cardiovascular or pulmonary
diseases, history of cancer).

e Use of anti-TNF agents < 4 weeks (etanercept) or < 8 weeks (infliximab or
adalimumab) prior to randomisation or need for using them during the entire

study.
e Treatment in the past with anakinra.
Settings and Hospital-based setting. Investigators and their research teams collected all data.
locations where
data were
collected
Trial drugs Anakinra 100mg/day via SC injection plus corticosteroids

Any of the following csDMARDs were included as comparators plus
corticosteroids:

e MTX 10-25 mg weekly oral/SC/IM

e AZA 1-3 mg/kg/day oral;

e LEF 20 mg/day oral

e CyA 2.5-5 mg/kg/day divided into 2 oral doses
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e SSZ 1000-2000 mg/day oral

Permitted and All patients initially received prednisolone = 10 mg/day and NSAID if required.
disallowed Corticosteroid dosage had to be kept constant for 4 weeks from randomisation.
concomitant

medication

Two intraarticular corticosteroid injections in 24 weeks were allowed.

Primary outcomes | The primary endpoint was remission according to specific criteria at 8 weeks:
(including scoring

i (< 37° . -
methods and o afebrile (= 37°C body temperature, measured twice from armpit), in the

absence of NSAID 24 hours prior to measurement

timings of

assessments) ¢ decrease of CRP and ferritin to reference limits and normal SJC and
TJC.

Other outcomes HAQ

used in the SF-36

economic .

model/specified in Global and disease-related assessments

the scope Adverse events

Pre-planned NR

subgroups

Key: ALT, alanine transaminase; AOSD, adult-onset Still's disease; AST, aspartate aminotransferase; AZA,
azathioprine; CRP, C-reactive protein; CyA, cyclosporine; csDMARD, conventional synthetic disease modifying
antirheumatic drug; HAQ, health assessment questionnaire; LEF, leflunomide; MTX, methotrexate; NR, not
reported; NSAID, nonsteroidal anti-inflammatory; SC, subcutaneous; SJC, swollen joint count; SSZ,
sulfasalazine; TJC, tender joint count; WBC, white blood cell; Wk, week

Notes: @ Refractory state defined as need for prednisolone= 10 mg/day (or equivalent) with or without
concomitant use of DMARD, and unacceptable disease activity as determined by the investigator.

Source: Nordstrom et al. 201292

B.2.3.2.2.  Supporting studies: uncontrolled evidence

The methodological summaries of the uncontrolled studies for anakinra in AOSD are

provided in Table 14.
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Table 14. Summary of methodology: uncontrolled studies (AOSD)

Author, year Location, Study design Population Intervention Key outcomes Follow-up
no. of
centres
Cavalli, 2015 Italy, single Retrospective Severe or Anakinra 100 Complete response - absence of articular | Patients followed up =12
centre chart review refractory AOSD mg/day and systemic manifestations of AOSD with | months
normalisation of the inflammatory markers
CRP and ESR, and with a reduction of the
corticosteroid dose of at least 50% for at
least 2 months.
Partial response - a clinical improvement
without normalisation of inflammatory
markers, or without a 50% reduction in the
corticosteroid dose.
Colafrancesco, | Italy, 18 Retrospective Refractory AOSD Anakinra 100 Complete response - signs of active Mean follow-up 56.8+54
2017 centres chart review fulfilling Yamaguchi | mg/day at baseline | disease absent and inflammatory markers | months
criteria normalised.
Partial response - when complete
response was not achieved although there
were clear signs of clinical improvement
according to the attending physician.
Dall’Ara, 2016 | Italy, single Retrospective Patients who NR Complete response - the normalisation of | Median follow-up 61 months
centre chart review received a inflammatory markers (CRP and ESR), (range 41-100)
diagnosis of AOSD and the absence of articular and systemic
between 1997 and manifestation for at least 6 months.
2014, and fulfil the
Yamaguchi criteria
Gerfaud- Patients Retrospective Patients fulfilling NR Controlled disease — clinically Mean follow-up 27.8 months
Valentin, 2014 | identified via | chart review either the asymptomatic AOSD (range 14-36)
Medical Yamaguchi or Complicated AOSD — 1 or more of the
Information Fautrel criteria for following conditions: acute fulminant
Department AOSD hepatitis, disseminated intravascular
of Hospices coagulation, thrombotic microangiopathy,
Civils de reactive haemophagocytic syndrome,
Lyon shock, multiple organ failure, myocarditis,

complicated pericarditis, severe sepsis,
acute respiratory distress syndrome, AA
amyloidosis
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series

and arthritis although not explicitly stated)

Inflammatory laboratory markers — CRP,
ESR, neutrophils, ferritin

Glucocorticoid use

Author, year Location, Study design Population Intervention Key outcomes Follow-up
no. of
centres
Giampietro, France, Retrospective, Refractory AOSD Anakinra daily Complete remission - disappearance of NR
2013 national chart review patients defined by | dose of 100 mg all AOSD symptoms, and a partial
survey, using Yamaguchi response was defined as persistence of
multicentre standardised diagnostic criteria some general or articular signs
questionnaire
Giampietro, France, Retrospective, Refractory AOSD Anakinra daily Complete remission - disappearance of NR
2010 Multicentre chart review patients defined by | dose of 100 mg all AOSD symptoms
using Yamaguchi Partial response - persistence of some
standardised diagnostic criteria general or articular signs.
questionnaire
lliou, 2013 Greece, Retrospective, Patients diagnosed | Anakinra daily Response - remission of systemic Median follow-up 7 years
single centre | observational with AOSD dose of 100 mg manifestations (fever, rash, raised (range 2-19)
study inflammatory markers) and arthritis.
Laskari, 2011 NR, single Prospective, Patients with Anakinra daily ACR20, 50, and 70 scores. 2 6 months
centre open-label study | refractory AOSD dose of 100 mg Complete response - complete resolution
of all disease-related symptoms, except for
joint erosion.
Partial clinical response or partial
laboratory response - improvement (at
least 10% when measurement was
feasible) in one or more related clinical or
laboratory, respectively, manifestations,
but without complete resolution of disease
activity.
Lequerre, France, Prospective, Patients with Anakinra daily Response - resolution of systemic Mean 14.7 months (range 2-
20082 multicentre open-label study | AOSD diagnosed dose of 100 mg symptoms and an improvement of the 27 months)
number NR) according to the ACR score by at least 20 %.
Yamaguchi criteria
Naumann Germany, Prospective Patients with Anakinra daily Sustained remission (assumed to be the | Treatment period 6 to 48
2010 single centre | open-label case | refractory AOSD dose of 100 mg absence of clinical symptoms e.g. rash months
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Author, year Location, Study design Population Intervention Key outcomes Follow-up

no. of

centres
Ortiz-Sanjuan, | Spain, Retrospective, Refractory AOSD Anakinra daily Outcomes not specified — clinical and Median 16 months (IQR 5-
2015 multicentre open-label study | patients dose of 100 mg laboratory data collected 50)

Key: AOSD, adult-onset Still's disease; CRP, C-reactive protein; csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; ESR, erythrocyte sedimentation rate; IQR,

interquartile range; NR, not reported

Notes: @ The study also described 15 patients with AOSD treated with anakinra; b The study also described 15 patients with AOSD treated with anakinra; " Patients enrolled in the present study
are almost overlapping with those included in Colafrancesco et al., 2017

Source: Cavalli et al. 2015%; Colafrancesco et al. 2017°%; Dall’Ara et al. 2016%; Gerfaud-Valentin et al. 20142%; Giampietro et al. 2013% Giampietro et al. 2010%; lliou et al. 2013°; Laskari et al.
2011;% Lequerre et al. 2008;8% Naumann et al., 2010;'% Ortiz-Sanjuan et al. 20150
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B.2.4. Baseline characteristics

B.2.4.1. sJIA

B.2.4.1.1. llowite et al. (2008)

Baseline demographics and clinical characteristics of the sJIA patients are presented (Table
15).

Table 15. Baseline demographics and clinical characteristics for sJIA trials: llowite
et al. (2008)

Characteristics Anakinra (n=15)°

Female, n (%) 7 (47)
Age, mean value, years (SD) 10.6 (4.29)
Disease duration, mean value, years (SD) 5.3 (3.34)
Starting dose of anakinra (mg/kg) 1
Baseline steroid dose, mean value (SD), mg/kg 0.2 (max 10)?

Key: SD, standard deviation
Notes: 2 If administered, kept stable for 4 weeks before study; ® sJIA patients
Source: llowite et al. (2009)3; Data on File, 2013103

B.2.4.1.2.  Quartier et al. (2011)

Baseline demographics and clinical characteristics of patients enrolled in the study reported
by Quartier et al (2011) are presented in Table 16. Although not tested for statistically
significant difference, systemic features are generally lower for the anakinra group. The
anakinra group had a mean duration of 1 more year of treatment with steroids, compared to
placebo. However, the disease mean duration was also greater by one year. In contrast, the
placebo group had higher numbers of patients who had received previous treatments with

DMARDSs (67% vs. 92% in the anakinra and placebo groups, respectively).

The global assessments, which are widely used in rheumatoid arthritis practice (Table 16)
were considered to be generally well balanced between arms. These assessments often

incorporate a single question with a 0—10 or 0—100 response, where higher is worse.*
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Table 16. Baseline demographics and clinical characteristics for sJIA trials: ANAJIS

(Quartier et al. [2011])

Quartier (2011) (ANAJIS)

Characteristics

Anakinra (n=12) ‘ Placebo (n=12)

Demographic features

Female, n (%) 7 (58) 8 (67)
Age, mean value, years (SD) 9.5 (5.19) 7.5(3.73)
Disease mean duration, years (SD) 4.2 (3.33) 3.2 (1.95)
Systemic features
Fever (>38°C), no. of patients (%) 4 (33.3) 5(41.7)
CRP, mg/l (n<6), mean value (SD) 66 (64.40) 84 (65.74)
ESR first hr (n<10), mean value (SD) 44 (23.37) 57 (27.85)
SAA, mg/l (n<6.4), mean value (SD) 366 (262) 368 (229)
High serum ferritin?, no. of patients 2 3
Joint assessment
Active joints, mean no. (SD) 16 (13.12) 16 (15.84)
Joints with LOM, mean no. (SD) 16 (14.88) 17 (14.91)
Global assessments
Physician’s VAS, mean value (SD) 63 (20.57) 57 (29.74)
Parent’s global VAS, mean value (SD) 50 (24.39) 55 (26.51)
Parent’s pain VAS, mean value (SD) 50 (25.73) 53 (25.89)
CHAQ, mean value (SD) 1.67 (0.845) 1.44 (0.625)
Treatment with steroids
Duration, mean, years (SD) 3.9 (2.93) 2.7 (2.10)
Daily dose, mean, mg/kg (SD) 0.52 (0.237) 0.66 (0.373)
Previous treatment with DMARDs
DMARD and/or biological agent, no. of patients 8 11
DMARD, no biological agent, no. of patients 3 3
DMARD and biological agent, no. of patients 5 8
Methotrexate, no. of patients 8 11
Etanercept, no. of patients 5 8
Others, no. of patients (no. of DMARDSs) 4 (7°) 4 (6°)

Key: CHAQ, Childhood Health Assessment Questionnaire (0-3); CRP, C-reactive protein; DMARDs, disease-
modifying antirheumatic drugs; ESR, erythrocyte sedimentation rate; hr, hour; LOM, joints with limitation of
passive motion; SAA, serum amyloid A; VAS, visual assessment (0—100 mm scale) of disease activity by the

physician, disease effect on overall wellbeing and pain by the parents

Notes: @ Ferritin levels were highly variable. Data showed elevated levels as follows, >100 pg/l in patients <13
years, >200 in female patients >13 years and >300 in male patients >13 years) in only five patients (range 347—
3135 ugl/l), with low glycosylated ferritin (<40%) in these five patients (range 14—-30%); ® thalidomide (n=2),
tocilizumab (n=2, one single infusion, phase Il trial), azathioprine (n=1), cyclosporine (n=1), leflunomide (n=1);

¢ azathioprine (n=2), thalidomide (n=1), tocilizumab (n=1, one single infusion, phase Il trial), cyclosporine (n=1),

intravenous immunoglobulins (n=1).
Source: Quartier et al. (2011)*
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B.2.4.1.3.

Baseline demographics and clinical characteristics of patients enrolled in the non-

Kearsley-Fleet et al. (2019)

randomised (UK registry) study reported by Kearsley-Fleet et al. (2019) are presented in

Table 17 In total, 57% were female, and 70% were starting a biologic for the first time. The

majority of patients had prior exposure to methotrexate: 98% of tocilizumab and 86% of

anakinra (p=0.04). Approximately 59% of patients had systemic features present when

starting either tocilizumab or anakinra and 16% had a history of MAS.

More patients starting anakinra as their first biologic compared with tocilizumab (86% vs

63%; p=0.04), with shorter disease duration (1 vs 2 years; p=0.003) and higher frequency of

prior macrophage activation syndrome (37% vs 8%; p=0.004).80

Table 17. Baseline demographics and clinical characteristics for sJIA trials: Kearsley-

Fleet et al. (2019)

Characteristics Anakinra Tocilizumab P value
N=22 N=54
Female, n (%) 28 (52) 15 (68) 0.2
First biologic, n (%) 19 (86) 34 (63) 0.04
Previous biologic, n 20 23 0.2
1 previous, n (%) 2 (67) 12 (60) -
2 previous, n (%) 1(33) 6 (30) -
3 previous, n (%) - 2 (10) -
Age years, median (IQR) 6 (2, 13) 7 (4,11) 1.0
Disease duration, years, median (IQR) 1(0, 1) [n=21] 2(1,3) 0.003
Systemic features present, n (%) 24 (53) [n=45] 11 (79) [n=14] 0.09
MAS history, n (%) 7 (37) [n=19] 4 (8) [n=49] 0.004
Prior MTX exposure, n (%) 19 (86) 53 (98) 0.04
Concomitant MTX, n (%) 19 (86) 44 (81) 0.5
Prior steroid exposure, n (%) 22 (100) 53 (98) 0.5
Concomitant steroids, n (%) 13 (59) 36 (67) 0.5
Disease activity, median IQR
Active joint count, 71 joints 4 (1, 8) [n=48] 51, 11) [n=17] 0.8
Limited joint count, 71 joints 3 (0, 11) [n=18] 3 (1,7) [n=48] 0.9
CHAQ, range 0-3 0.9 (0.4, 1.8)[n=34] | 1.1(0.5,2.0) [n=13] 0.5
PGA, 0-10 cm VAS 4 (1, 6) [n=34] 2 (2, 6) [n=15] 0.6
PGE, 0-10 cm VAS 4 (1,6) [n=16] 4 (2, 7) [n=34] 0.9
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Characteristics Anakinra Tocilizumab P value
N=22 N=54
Pain VAS, 0-10 cm VAS 4 (1, 6) [n=16] 4 (1, 6) [n=32] 0.9
ESR, mm/h 55 (27, 86) [n=17] 26 (10, 58) [n=49] 0.3
CRP, mm/h 18 (4, 63) [n=53] 64 (19, 95) [n=18] 0.2
JADAS-71 20 (11, 26) [n=22] 19 (6, 30) [n=11] 0.9

Key: CHAQ, Childhood HAQ; IQR, interquartile range; JADAS-71, 71-joint juvenile arthritis disease activity score;
MAS, macrophage activation syndrome; MTX, methotrexate; PGA, physician global assessment of disease;
PGE, patient (or parent) global evaluation of wellbeing; VAS, visual analogue scale

Source: Kearsley-Fleet et al (2019)8

B.2.4.1.4. Supporting studies: uncontrolled evidence

The baseline demographics and clinical characteristics of the uncontrolled studies for

anakinra in sJIA are provided in Table 18.
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Table 18. Summary of baseline characteristics: uncontrolled studies (sJIA)

yrs®

(1, 252) mths

Study, year Number of Age at study Disease duration | Refractory to MTX n (%) anti-TNF n (%) Glucocorticoid
patients (anakinra) start (SD or range) previous treatment n (%)
(female/male) (SD or range) treatment
Gattorno, 2008 22 (11F/11M) Mean 10.3 (4.60) Mean 3.4 (0.3, NR 12 (55) 9 (41) 22 (100)
yrs 10.9) yrs
Irigoyen, 2006 14 (NR)4 Mean 7 (1, 15) yrs | NR Yes NR NR NR
Lequerre, 20082 20 (12F/8M) Mean 12.4 (5.2) Mean 7.0 (4) yrs Yes 19 (95) 14 (70) 20 (100)
yrs)
Marvillet, 2011 22 (NR)? Mean 8.6 (1.8, Mean 2.4 (0, 10.2) | NR (firstline NR NR NR
15.6) yrs yrs treatment)
Nigrovic, 2011 46 (27F/19M) Median 7.6 (0.75, | Mean 0.2 (0.12, NR (post steroids) | 0 0 31 (67)
15.7) yrs 0.47) yrs (firstline treatment)
Ohlsson, 2008 7 (NR) Median 8.5 (5.2, NR Yes 6 (86) 4 (57) 7 (100)
15) yrs
Pardeo, 2015 25 (12F/13M) Median 7.3 (4.8, Median 4.9 (IQR Yes 6 (24) 6 (24) 14 (56)
10.8) yrs 1.6, 24.5) mths
Pascual, 2005 9 (7F/2M) Mean 8.4 (4.8) yrs | Mean 4.6 (3.8) yrs | Yes 7 (78) 4 (44) 9 (100)
Vastert, 2014 20 (7F/13M) Mean 7.9 (1.1, Newly diagnosed Non-responders to | 0 0 0
15.3) yrs NSAIDs (firstline
treatment)
Ter Haar, 2019¢ 42 (25F/17M) Median 7.1 (IQR Newly diagnosed Non-responders to | O 0 0
3.9, 11.8) NSAIDs (firstline
treatment)
Zeft, 2009 33 (18F/15M) Median 6 (1, 17) Median 29 mths Yes 20 (61) 10 (30) 27 (82)

Key: anti-TNFa, anti-tumour necrosis factor alpha; F, female; IQR, interquartile range; M, male; mths, months; MTX, methotrexate; NR, not reported; SD, standard deviation; yrs, years
Notes: 2 The study also described 15 patients with AOSD treated with anakinra; ® At disease onset; ¢ At symptom onset; ¢ Gender not stated; ¢ Long-term follow-up of prospective study
Vastert 2014. (In addition, to the 20 patients included in Vastert et al. [2014], the present study also included patients who presented since January 2012 and patients who were seen
with arthralgia but without overt arthritis at diagnosis from the start of the cohort in 2008. The latter were only included if the clinical picture (e.g., spiking fever, rash) and laboratory
values (e.g., ferritin and IL-18 levels) indicated a suspected diagnosis of systemic JIA and other diagnoses had been excluded)

Source: Gattorno et al. 20088"; Irigoyen et al., 2006%2; Lequerre et al., 2008;8% Marvillet et al., 201184; Nigrovic et al., 2011 85; Ohlsson et al, 2008%; Pardeo et al., 2015%7; Pascual et al.,

200588: Ter Haar et al., 2019;8° Vastert et al 2014;%0; Zeft et al., 20099
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B.2.4.2. AOSD

B.2.4.2.1. Nordstrom et al. (2012)

Baseline demographic and disease characteristics were generally well balanced. Imbalances
were noted in the blood markers, with ESR slightly higher and ferritin levels substantially

higher in the anakinra group compared to the csDMARD group.

Table 19. Baseline characteristics for AOSD trials: NordicAOSDO05 (Nordstrom et al.
[2012])

Characteristics Nordstrom (2012) (NORDIC AOSDO05)

Anakinra (n=12) csDMARD (n=10)

Age, mean (SD) years 39 (18) 39 (17)
Women/men, n 6/6 5/5
Duration of disease, months, median (range) 14 (2-240) 19 (3-204)
CRP, mg/l, mean (range) 25 (0.5-104) 25 (0.2-116)
Ferritin, ug/l, mean (range) 354 (18-1740) 186 (17-680)2
ESR, mm/h, mean (range) 24 (5-84) 17 (1-37)

WBC count, mean (range)

10.6 (3.6-22.4)

13.2 (7.4-21.4)

Platelet count, mean (range)

355 (158-573)

298 (234-417)

Physician global, mm, mean (range) 21 (6-45) 21 (2-43)
Patient global, mm, mean (range) 25 (3-60) 28 (0-65)
SJC, mean (range) 2 (0-13) 2 (0-10)
TJC, mean (range) 4 (0-20) 3 (0-14)
Fever, n (%) 1(8) 1(10)
Rash, n (%) 9 (75) 8 (80)
Prednisolone dose, mg, mean (range) 22.5 (10-60) 18.5 (10-25)?
Drug therapy AKA MTX 6, AZA 3, LEF 1

Key: AKA, anakinra; AOSD, adult-onset Still's disease; AZA, azathioprine; CRP, C-reactive protein; LEF,
leflunomide; MTX, methotrexate; SJC, swollen joint count; SSZ, sulfasalazine; TJC, tender joint count;

Notes: a, significant difference (p<0.001)

Source: Nordstrom et al. (2012)%; Data on File, 2013103

B.2.4.2.2.  Supporting studies: uncontrolled evidence

The baseline demographics and clinical characteristics of the uncontrolled studies for

anakinra in AOSD are provided in Table 20.
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Table 20. Summary of baseline characteristics: uncontrolled studies (AOSD)

2015

(2to 6) yrs

Study, year Number of Age at study Disease duration | Refractory to MTX n (%) anti-TNF n (%) Glucocorticoid
patients (anakinra) start (SD or range) previous treatment n (%)
(female/male) (SD or range) treatment

Cavalli 2015 20 (11F/9M) Mean 41 (18, 71) Mean 9 yrs Yes 15 (75)° 6 (30) 20 (100)
yrs

Colafrancesco 140 (93F/47M) Mean 37.4 (16.1) NR Yes 106 (75.8) NR 137 (97.8)

2017 yrs

Dall'Ara 2016 13 (9F/4M) Mean 32.8 (17, 59) | NR Yes 12 (92) 3 (23) 13 (100)
yrs

Gerfaud-Valentin 6 (NR) NR NR Yes NR NR NR

2014

Giampietro 2010 19 (NR) Mean 40.6 (23, 73) | Mean 9.4 yrs Yes NR 10 (52.6) 19 (100)
yrs

Giampietro 2013 28 (19F/9M) Mean 40.3 yrs (23 | Mean 9.3 (1t0 22) | Yes 25 (89) 23 (82) 28 (100)
to 73) yrs yrs

lliou 2013 10 (NR) NR NR Yes NR NR 10 (100)

Laskari 2011 25 (12F/13M) Median 32 yrs (18 | Median 7 mths (1, | Yes NR NR 12 (100)
to 71 yrs) 228 mths)

Lequerre 20082 15 (11F/4M) Mean 38.1 (12.8) Mean 7.8 (6.4) yrs | Yes 15 (100) 10 (67) 12 (80)
yrs)

Naumann 2010 8 (7TF/1M) Age range 2510 66 | Mean 5.7 (3.7) yrs | Yes 8 (100) 6 (75) 8 (100)
years

Ortiz-Sanjuan 41 (36F/15M) Mean 34.4 (14) yrs | Median (IQR) 3.5 Yes 32 (78)° 20 (49) 40 (97.6)°

Key: anti-TNFa, anti-tumour necrosis factor alpha; F, female; IQR, interquartile range; M, male; mths, months; MTX, methotrexate; NR, not reported; SD, standard deviation; yrs, years
Notes: 2 The study also described 20 patients with sJIA treated with anakinra; ® Before anakinra treatment; ¢ Concomitant treatment with anakinra at baseline; ¢ Gender not stated; ¢ Study

population included other indications; f Of the total population, 35 patients were treated with anakinra; ¢ The study also described 15 patients with AOSD treated with anakinra; " Patients enrolled

in the present study are almost overlapping with those included in Colafrancesco et al., 2017

Source: Cavalli et al. 2015%; Colafrancesco et al. 2017%; Dall’Ara et al. 2016%; Gerfaud-Valentin et al. 2014%3; Giampietro et al. 2013;%” Giampietro et al. 2010;% lliou et al. 2013%; Laskari et al.

20119%; Lequerre et al. 2008;8% Naumann et al., 2010;'% Ortiz-Sanjuan et al. 2015'%!
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B.2.5. Statistical analysis and definition of study groups in the

relevant clinical effectiveness evidence

B.2.5.1. sJIA

Table 21 describe the primary objectives, statistical methodology and data handling
techniques used in the identified sJIA studies (llowite et al. [2009]; Kearsley-Fleet et al.
[2019];8° Quartier et al. [2011]).3* Where available participant flow data for the included

studies are shown in Appendix D.

B.2.5.1.1. Supporting studies: uncontrolled evidence

The statistical analysis methods of the uncontrolled studies for anakinra in sJIA are provided
in Table 22
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Table 21. Summary of statistical analysis for sJIA trials

Trial

Hypothesis objective

Statistical analysis

Sample size, power calculation

Data management, patient
withdrawals

llowite (2009)2

To assess the safety of
anakinra in patients with
JRA?

No information reported for the sJIA
subgroup

[[All study population: Safety results were
summarised for all patients who received
at least one dose of study medication.

Descriptive statistics were used to
summarise all data.

The analysis of time-to-disease flare from
randomisation during the 16-week blinded
phase in the intent-to-treat subset was
assessed using the log-rank test (p
value=0.05)]]

Study not powered to detect a difference
between treatments in the sJIA subgroup

[[All study population: Due to good
responses to anti-tumour necrosis factor-
a therapy among patients with JRA and
the desire of patients and their families to
avoid daily injections, enrolment was not
sufficient to meet sample size
requirements (n=204) that could
adequately power, at 80% or higher, the
efficacy analyses. Study objectives were
amended primarily to assess the safety of
anakinra, with an adjusted enrolment goal
of 50 patients.]]

NR

Quartier (2011) (ANAJIS)

The primary objective
was to compare the
efficacy after 1 month’s
treatment with anakinra
or placebo in the two
groups of patients.

To explore whether each variable from
the ACRPedi score, CRP, SAA and/or
parent/patient assessment of pain were
associated with response to treatment,
the ratio (value at inclusion — value at
M1)/value at inclusion, was compared in
both groups.

Qualitative and quantitative data were
compared using Wilcoxon test and Fisher
exact test, respectively. The R statistical
software was used for statistical analysis.

At least a 60% difference was anticipated
in the percentage of patients obtaining
improvement in the anakinra-treated
group compared with the control group
(DMARD), with no more than 10%
patients improving in group 2. Given a 5%
type | error, a 20% type Il error and a two-
sided Fisher exact test, 12 patients per
group were required.

An intention-to-treat
analysis was performed. No
further details provided.
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Trial

Hypothesis objective

Statistical analysis

Sample size, power calculation

Data management, patient
withdrawals

Kearsley-Fleet (2019)

The objectives of this
analysis were to (1)
investigate and compare
baseline characteristics
in all children and young
people in the UK
between 2010 and 2016
starting either TOC or
AKA for sJlA, (2)
measure and compare
short-term outcomes,
including treatment
response, treatment
survival and stop
reasons by one year of
treatment between
children starting (a) TOC
vs AKA, and (b) either
TOC or anakinra as a
first-line vs subsequent-
line biologic therapy, and
(3) investigate
associations between
baseline characteristics
and outcomes at one
year

Categorical baseline characteristics were
compared used Pearson’s chi-squared
test, and continuous variables were
compared between groups using
nonparametric K-sample test on the
equality of medians.

Primary outcome: Statistical significance
between cohorts was assessed using
logistic regression which was also
adjusted using a propensity score® to
compare outcomes in patients treated
with TOC vs AKA.

Secondary effectiveness outcomes:
Statistical significance between cohorts
was assessed using logistic regression for
secondary effectiveness outcomes and a
log-rank test for equality of survivor
functions for the drug survival. Univariable
logistic regression was used to assess the
associations of baseline characteristics
with the primary outcomes at 1 year

Multiple imputation was used to account
for missing data.® From the imputed
values, the outcome variables could be
calculated: JADAS-71 (at baseline and
one year), change in JADAS-71 from
baseline, change in CHAQ from baseline,
MDA at one year, CID at one year, and
ACR Pedi 90 response at 1 year.

Drug survival analysis was performed
using a Kaplan-Meier curve to present the
proportion of patients who stopped
biologic therapy by 1 year.

Baseline characteristics and primary and
secondary outcomes were compared
between patients starting TOC vs AKA,

NR

NR
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Trial

Hypothesis objective

Statistical analysis

Sample size, power calculation

Data management, patient
withdrawals

and between patients starting either drug
as first-line biologic vs subsequent

biologic.

Key: ACRPedi 90, American College of Rheumatology 90% improvement; AKA, anakinra; CHAQ, childhood HAQ; CID, clinically important difference; ESR, erythrocyte sedimentation rate;
JADAS-71, 71-joint juvenile arthritis disease activity score; JRA, polyarticular-course juvenile rheumatoid arthritis; MDA, minimal disease activity; PGA, physician global assessment of disease
activity; PGE, patient (or parent) global evaluation of well-being; SAA, serum amyloid A, TOC, tocilizumab; vs, versus
Notes: 2 Applicable for the total population, only the sJIA population is within scope of this submission; ® The propensity score included: whether the patient was starting it as a first-biologic,
gender, age, disease duration, concomitant methotrexate use, concomitant steroid use, active joint count, limited joint count, PGA, PGE, CHAQ, ESR and JADAS-71 ; ¢ Complete variables
included biologic therapy (anakinra or tocilizumab), whether the patient was starting it as a first-biologic, age at biologic start, gender, concomitant methotrexate use, concomitant steroid use,
discontinuation of biologic in the first year (not for remission). Imputed values included disease duration at start of biologic, disease activity measures at the start of therapy and at 1 year (active
joint count, limited joint count, PGA, PGE, CHAQ, ESR) and whether patient had systemic features at 1 year

Source: llowite et al.(2009);3 Kearsley-Fleet et al. (2019);2° Quartier et al. (2011)*
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Table 22. Summary of statistical analysis: uncontrolled studies (sJIA)

Trial Hypothesis objective Statistical analysis Sample size, | Patient
power withdrawals
calculation

Gattorno, | To assess the clinical Comparisons of clinical and laboratory parameters before and after treatment were performed | NR NR

2008 response to interleukin-1 using Wilcoxon’s matched pairs test and McNemar’s chi-square test for continuous and

blockade and in vitro IL-1 3 categorical variables, respectively. Differences in serum cytokine levels and in vitro cytokine

and IL-18 secretion in patients | secretion between patients with sJIA and healthy controls or between disease subgroups

with sJIA. (responders versus nonresponders) were analysed by Mann-Whitney U test.
Irigoyen, To describe the result of the No statistical analysis performed, other than plots of variables with confidence intervals NR NR
2006 use of anakinra in 14 patients

with sJIA

Lequerre, | To assess the efficacy and the | Data are expressed as mean (SD). Intention-to-treat analyses were used: percentages of NR NR

2008° safety of anakinra treatment in | improvement of each clinical and biological marker were analysed at 3 months, 6 months and

sJIA and AOSD at the latest follow-up under anakinra treatment. Differences between marker values before
and after treatment were analysed using either a two-sided t test or the Wilcoxon matched-
pairs test for nonparametric data at a significance level of 0.05.
Marvillet, | To examine the safety and the | NR NR NR
2011a efficacy of anakinra treatment
in a regional cohort of sJIA
patients.
Nigrovic, To examine the safety and Continuous variables were compared using the Mann-Whitney U test and are expressed as NR NR
2011 efficacy of the anakinra as the median and interquartile range. Proportions were compared using Fisher’s exact test. In
first-line therapy for sJIA. this exploratory analysis, P values less than 0.05 were considered significant, without
correction for multiple comparisons. Significant univariate predictors of complete response
were entered into multivariate logistic regression (SPSS software, version 18.0) to identify
independent predictors of complete response.

Ohlsson, | NR Retrospective chart review with median values and range presented. No further analyses. NR NA

2008

Pardeo, To assess anakinra as a Continuous variables were expressed as medians and interquartile ranges, and were NR NR

2015 therapy for sJIA in a single- compared using the Mann Whitney U test. Proportions were compared using Fisher’s exact

centre series test. In this analysis, p values less than 0.05 were considered significant. Variables
significantly associated with clinically inactive disease at 6 months in univariate analysis were
entered into a multivariate logistic regression analysis.
Pascual, To show data which indicate NR NR NR
2005 that IL-1 is a major mediator of
the inflammatory cascade that
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Trial Hypothesis objective Statistical analysis Sample size, | Patient
power withdrawals
calculation

underlies sJIA, and that IL-1Ra
is an effective treatment for
this disease.
Vastert, To conduct a prospective Results are expressed as the median (IQR), when appropriate. All statistical analyses were NR NR
2014 cohort study using anakinra, a | performed using SPSS software version 12.0.1. P values less than 0.05 were considered
recombinant IL-1 receptor significant.
antagonist (IL-1Ra), as first-
line therapy in patients with
new onset sJIA
Ter Haar, | To evaluate long-term efficacy | Continuous variables presented as the median (IQR), when appropriate. Differences between | NR NR
2019¢ of treat-to-target approach with | 2 groups were analysed using Mann-Whitney U and correlations determined by Spearman’s
IL-1 receptor antagonist (IL- rho. Differences in categorical variables were analysed using Pearson’s chi square test or
1Ra), as first-line therapy in Fisher's exact test as appropriate. Time to inactive disease or flare was assessed using the
patients with new onset sJIA Kaplan-Meier method. To determine factors associated with the achievement of inactive
disease at 1 year, clinical and biochemical markers with a p value <0.05 for the comparison
between patients with active disease and those with inactive disease at 1 year in univariate
analysis were entered into a multivariable binomial logistic regression model. If variables
correlated strongly (Spearman's rho >0.6), the variable with the lowest p value was chosen.
Furthermore, principal components regression was used to achieve dimension reduction.
Goodness-of-fit of the models was assessed by the area under the curve (AUC) of the
receiver operating characteristic curve. For significant continuous variables, an optimal cut-off
was determined by choosing the highest sum of specificity and sensitivity. Internal validation
of the models was performed by leave-one-out cross-validation.
Zeft, 2009 | To examine the efficacy and The effect of anakinra on corticosteroid dose, sedimentation rate, platelet count, albumin, NR NR
safety of anakinra in a regional | haemoglobin, arthritis joint counts, and height Z score was determined using the paired t test.
cohort of systemic juvenile
arthritis patients.

Key: AOSD, adult onset Still's disease; IQR, interquartile range; NR, not reported; SD, standard deviation; sJIA, systemic onset juvenile idiopathic arthritis;

Notes: 2 Poster abstract, therefore detail limited; ® The study included 15 AOSD patients; ° Total population (n=475) is mixed indication including 72 sJIA and 78 AOSD patients; safety data
reported for total population; ¢ Long-term follow-up of prospective study Vastert 2014. (In addition, to the 20 patients included in Vastert et al. [2014], the present study also included patients who
presented since January 2012 and patients who were seen with arthralgia but without overt arthritis at diagnosis from the start of the cohort in 2008. The latter were only included if the clinical
picture (e.g., spiking fever, rash) and laboratory values (e.g., ferritin and IL-18 levels) indicated a suspected diagnosis of systemic JIA and other diagnoses had been excluded)

Source: Gattorno et al. 20088"; Irigoyen et al., 2006%2; Lequerre et al., 2008;%% Marvillet et al., 2011;84; Nigrovic et al., 2011 8; Ohlsson et al, 2008%; Pardeo et al., 2015;%” Pascual et al., 2005;%8
Ter Haar et al., 2019;8 Vastert et al., 2014;%; Zeft et al., 2009°!
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B.2.5.2. AOSD

Table 23 describe the primary objectives, statistical methodology and data handling
techniques used in the identified AOSD population (Nordstrom et al. [2016]).92 Where

available participant flow data for the included studies are shown in Appendix D.

Table 23. Summary of statistical analysis for AOSD trials

describing
remission for 24
weeks in patients
receiving
anakinra or a
DMARD plus
corticosteroids.

were made by
permutation-type
tests.

for statistical
power was
calculated to be

30 in each group.

Trial Hypothesis Statistical Sample size, Data
objective analysis power management,
calculation patient
withdrawals
Nordstrom The objective Statistical Originally, the NR
(2012) (NORDIC | was to follow 3 comparisons number of
AOSDO05) clinical variables | between groups | patients needed

Key: DMARD, disease modifying antirheumatic drug; NR, not reported
Source: Nordstrom et al. (2012)%?

B.2.5.2.1.

Supporting studies: uncontrolled evidence

The statistical analysis methods of the uncontrolled studies for anakinra in AOSD are
provided in Table 24.
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Table 24. Summary of statistical analysis: uncontrolled studies (AOSD)

and safety of anakinra in AOSD

or separately for systemic, articular, and biologic
manifestations at 3 months, 6 months, and the last
follow-up, with baseline. No further details provided

Trial Hypothesis objective Statistical analysis Sample size, power Data management,
calculation patient withdrawals
Cavalli, 2015 To describe the efficacy and safety | Collected data were analysed using Fisher’s two-tailed | NR NR
of different biological agents in exact test and Wilcoxon’s matched-pairs rank test.
large cohort of 20 patients with
AOSD.
Colafrancesco, To evaluate the efficacy and safety | D’Agostino—Pearson’s test for normality was used. The | NR NR
2017 of anakinra and canakinumab in a normally distributed variables were described by the
large group of AOSD patients. mean = (SD), and the non-normally distributed
variables using the median and range. Wilcoxon’s
matched-pairs test and paired t-tests were performed.
Pearson’s and Spearman’s tests were carried out to
analyse the correlations where appropriate. Univariate
analysis of nominal variables was carried out using the
chi-square test or Fisher’s exact-test where
appropriate. The p-values of two-tailed tests were
calculated; p-values less than or equal to 0.05 were
considered significant.
Dall’Ara, 2016 To evaluate the presence, at Continuous variables were reported as median value NR NR
disease onset, of clinical or and IQR. Frequencies and percentages of categorical
serological markers able to predict | variables were compared using chi-square test with
the use of biologic treatments Pearson correction or Fisher’s exact test, and
during the follow-up, because of continuous variables were compared using Student’s t
severe and refractory disease to test, Mann-Whitney U test, or Wilcoxon rank-sum test,
traditional therapy. as appropriate. When appropriate, ORs with 95% 95%
Cl were indicated.
Gerfaud-Valentin, | To identify the prognostic factors in | Variables were first displayed per type of clinical NR NR
2014 AOSD course. Differences between the three subgroups were
tested overall. In order to limit the inflation of the alpha
level with such a small sample size, a few relevant
variables were tested using the Fisher exact test for
categorial variables. Then continuous variables were
standardised before regression analyses.
Giampietro, 2013 | To assess the long-term efficacy The effect of anakinra treatment was analysed globally | NR NR
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Trial

Hypothesis objective

Statistical analysis

Sample size, power

Data management,

2015

in a large series of Spanish patients
with AOSD refractory to other
therapies

a normal distribution or as median and 25th -75th IQR
when not normally distributed. The comparison of
continuous variables was performed using the
Wilcoxon test.

calculation patient withdrawals
Giampietro, 2010 | To assess the long-term efficacy The effect of anakinra treatment was analysed globally | NR NR
and safety of anakinra in AOSD or separately for systemic, articular, and biologic
manifestations at 3 months, 6 months, and the last
follow-up, with baseline. No further details provided
lliou, 2013 To describe the clinical NR NR NR
manifestations, laboratory
abnormalities and treatment of
AOSD in Greek patients
Laskari, 2011 To assess the efficacy and safety Scaled and/or ordinal patient characteristics were NR NR
of the IL-1R inhibitor anakinra in compared during follow up using the Wilcoxon test for
adult patients with refractory Still’s paired observations and nominal parameters using the
disease McNemar test. Time to event analyses were performed
according to the Kaplan-Meier method. Disease
outcome was compared between patients receiving
and those not receiving concomitant medication using
both the chi squared test and survival analysis in
means of the log-rank test. Results were considered
significant when P value of 0.05 or less. All P values
are two-tailed.
Lequerre, 20082 To assess the efficacy and the Data are expressed as mean (SD). Intention-to-treat NR Rheumatologists filled in
safety of anakinra treatment in analyses were used: percentages of improvement of a standardised
AOSD each clinical and biological marker were analysed at 3 questionnaire sent online
months, 6 months and at the latest follow-up under with the support of the
anakinra treatment. Differences between marker “Club Rhumatisme et
values before and after treatment were analysed using Inflammation”
either a two-sided t test or the Wilcoxon matched-pairs (http://www.cri-net. com).
test for nonparametric data at a significance level of
0.05
Naumann, 2010 To assess the long-term efficacy NR NR NR
and safety of anakinra in AOSD
Ortiz-Sanjuan, To evaluate the efficacy of anakinra | Results were expressed as meanSD for variables with | NR Extracted information was

stored in a computerised
file according to a
protocol established
beforehand. To minimise
entry error, all data were
double-checked.
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Key: AOSD, adult-onset Still's disease; csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; Cl, confidence interval; DDR, drug retention rate: IQR, interquartile range; IL-
1R, interleukin-1 receptor; OR, odds ratio: SD, standard deviation

Notes: 2 The study included 20 sJIA patients; ® The study also described 15 patients with AOSD treated with anakinra; " Patients enrolled in the present study are almost overlapping with those
included in Colafrancesco et al., 2017

Source: Cavalli et al. 2015%; Colafrancesco et al. 2017%; Dall'Ara et al. 2016;% Gerfaud-Valentin et al. 201423; Giampietro et al. 2013;%” Giampietro et al. 2010;% lliou et al. 2013;% Laskari et al.
2011;%; Lequerre et al. 2008;8 Naumann et al., 2010;'% Ortiz-Sanjuan et al. 2015"%!
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B.2.6. Quality assessment of the relevant clinical effectiveness
evidence

Quality assessment was performed in line with guidance for undertaking reviews in

healthcare issued by the Centre for Reviews and Dissemination (University of York).

B.2.6.1. sJIA

The quality assessment of the identified RCTs is summarised in Table 25, quality
assessment of the non-randomised UK registry study is summarised in Table 26, and quality

assessment of the supporting studies is provided in Section B.2.6.1.1 and in Appendix D.

Table 25. Quality assessment of eligible randomised, controlled trials (sJIA)

Trial Quartier (2011) llowite (2008)
Was randomisation carried out | Yes NR
appropriately?

Was the concealment of Yes NR

treatment allocation adequate?

Were the groups similar at the | Unclear? Unclear®

outset of the study in terms of
prognostic factors?

Were the care providers, Yes Unclear®®
participants and outcome
assessors blind to treatment
allocation?

Were there any unexpected No No
imbalances in drop-outs
between groups?

Is there any evidence to No No
suggest that the authors
measured more outcomes than
they reported?

Did the analysis include an Yes, however, methods to No, the sJIA population were a
intention-to-treat analysis? If account for missing data not subgroup of the total JIA
so, was this appropriate and discussed. population®

were appropriate methods
used to account for missing
data?

Key: JIA, juvenile idiopathic arthritis; sJIA, systemic juvenile idiopathic arthritis

Notes: @ Analysis was not performed to assess whether differences between groups was statistically significant.
Low samples size means small differences have a larger impact; ® Unclear if only patients are blinded; ¢ Note that
population in scope of this submission was the sJIA subgroup of the JIA population

Source: llowite et al. (2009);® Quartier et al. (2011)*
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Table 26. Quality assessment of eligible non-randomised (UK registry) study (sJIA)

Quality criterion Assessment
Confounding bias Serious risk of bias
Selection of participants bias Serious risk of bias
Classification of interventions bias Low risk of bias
Deviations from intended interventions bias Serious risk of bias
Missing data bias Moderate risk of bias
Measurement of outcomes bias Low risk of bias
Selection of reported results bias No information

Source: Kearsley-Fleet et al. (2019)80

Overall the study quality for Kearsley-Fleet et al. (2019)% was moderate. There were serious
concerns with confounding bias: the study did not mention how patients were assigned to
each drug; selection of participant bias: there was staggered entry into the study along with
minimal inclusion or exclusion criteria; deviation from intended interventions bias: 20% of the
participants stopped taking their assigned medication by one-year follow-up combined with
treatment switching. There were moderate concerns with missing data bias as it was unclear
how the 20% of patients who were not on the study medication at 1-year follow-up were
accounted for in the analysis. However, there were low concerns with the classification of
intervention bias and measurements of outcomes bias, as these were all clearly predefined,
consistent between groups and adequately described. Finally, there was no mention of a
pre-registered protocol or statistical analysis plan to assess the selection of reported results

bias.

B.2.6.1.1. Quality assessment of eligible uncontrolled studies (sJIA)

The quality assessment of the identified uncontrolled studies is summarised below and also

in Appendix D.

Given that Gattorno et al. (2008)2"; Irigoyen et al., (2006)8; Lequerre et al., (2008)23;
Marvillet et al., (2011)24; Nigrovic et al., (2011)8%; Ohlsson et al, (2008); Pardeo et al.,
(2015)%7; Pascual et al., (2005)% Vastert et al., (2014);%° and Ter Haar et al., (2019) were all
single arm ftrials, the ratings for confounding bias, classification of intervention bias and

deviation from intended interventions bias were not applicable for this study design.

The selection of participants bias was rated moderate for studies where some details on how

the participants were recruited along with some basic inclusion criteria (Irigoyen et al.,
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(2006)82; Lequerre et al., (2008)23; Nigrovic et al., (2011)8%; Pardeo et al., (2015)%; and
Vastert et al., (2014),%° and Ter Haar et al. (2019)). Studies with critical concerns were those
where no details were given on how participants were recruited (Gattorno et al. (2008)3";
Marvillet et al., (2011)24; Ohlsson et al, (2008)8 and Pascual et al., (2005)88). Of note, the
Ter Haar et al. (2019) study included the 20 patients from the Vastert et al. [2014] study, in
addition to patients who presented since January 2012 and patients who were seen with
arthralgia but without overt arthritis at diagnosis from the start of the cohort in 2008. The
latter were only included if the clinical picture (e.g., spiking fever, rash) and laboratory values
(e.g., ferritin and IL-18 levels) indicated a suspected diagnosis of systemic JIA and other

diagnoses had been excluded.®

Generally, there were low concerns with missing data as either they were accounted for or
all participants completed the study (typically in the case of the retrospective studies). Two
studies had moderate concerns for missing data where a small proportion of the included
participants did not have follow-up results for all outcomes (Nigrovic et al., (2011)8° and
Ohlsson et al, (2008)8¢). One study had serious concerns for missing data where not all the
data were accounted for and no reasons were given as to why the data was missing
(Pascual et al., (2005)88).

The measurement of outcome bias rated from low to serious concerns. Studies with low
concerns were the prospective studies, where there were adequate descriptions of the
measurements of outcomes (Gattorno et al. (2008)%'; Pascual et al., (2005)% Vastert et al.,
(2014),%° and Ter Haar et al., (2019)). Studies with moderate concerns were retrospective in
design, gave simple details on how measures were carried out and recruited all their
participants same centre (Pardeo et al., (2015)%” and Marvillet et al., (2011)3). Studies with
serious concerns were retrospective in design, gave basic details on how measures were
carried out and recruited from multiple centres where there was no control for the different
clinicians carrying out the measurements (Irigoyen et al., (2006)8?; Lequerre et al., (2008)83;
Nigrovic et al., (2011)% and Ohlsson et al, (2008)2).

Finally, there was no mention of a pre-registered protocol or statistical analysis plan to
assess the selection of reported results bias in any of the studies (Gattorno et al. (2008)8';
Irigoyen et al., (2006)?; Lequerre et al., (2008)23; Marvillet et al., (2011)84; Nigrovic et al.,
(2011)%5; Ohlsson et al, (2008)8¢; Pardeo et al., (2015)%; Pascual et al., (2005)8 Vastert et
al., (2014).%° and Ter Haar et al., (2019)%).
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B.2.6.2. AOSD

The quality assessment of the identified RCT is summarised in Table 27 and assessment of

the uncontrolled studies in Section B.2.6.2.1 and Appendix D.

Table 27. Quality assessment of eligible randomised, controlled trials (AOSD)

Trial Nordstrom (2012)
Was randomisation carried out appropriately? Yes

Was the concealment of treatment allocation Unclear
adequate?

Were the groups similar at the outset of the Unclear

study in terms of prognostic factors?

Were the care providers, participants and No

outcome assessors blind to treatment

allocation?

Were there any unexpected imbalances in drop- | No
outs between groups?

Is there any evidence to suggest that the No
authors measured more outcomes than they

reported?

Did the analysis include an intention-to-treat Unclear

analysis? If so, was this appropriate and were
appropriate methods used to account for
missing data?

Key: JIA, juvenile idiopathic arthritis; sJIA, systemic juvenile idiopathic arthritis

Notes: @ Analysis was not performed to assess whether differences between groups was statistically significant.
Low samples size means small differences have a larger impact; ® Unclear if only patients are blinded; ¢ Note that
population in scope of this submission was the sJIA subgroup of the JIA population

Source: Nordstrom et al. (2012)%?

B.2.6.2.1. Quality assessment of eligible uncontrolled studies

The quality assessment of the identified uncontrolled studies is summarised below and also

in Appendix D.

Given that Cavalli et al. 20159%; Colafrancesco et al. 2017%; Gerfaud-Valentin et al. 201423;
Giampietro et al., 2010;% Giampietro et al. 2013%; lliou et al. 2013%; Laskari et al. 2011,
Lequerre et al. 2008%3; Ortiz-Sanjuan et al. 2015'%" were all single arm trials, the ratings for
confounding bias, classification of intervention bias and deviation from intended interventions
bias were not applicable for this study design. Lequerre et al. 20088 was a 2-arm trial,
where data was reported for sJIA or AOSD separately, therefore ratings for classification of
intervention bias and deviation from intended interventions bias were not applicable for this

study design.
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The selection of participants bias was rated moderate for studies where some details on how
the participants were recruited along with some basic inclusion criteria were given (Cavalli et
al. 2015%; Colafrancesco et al. 2017°%; Dall’Ara et al. 2016°; Gerfaud-Valentin et al. 201423;
Giampietro et al. 2013;% Giampietro et al. 2010;% Laskari et al. 2011;°° Lequerre et al.
2008;8 Naumann et al. 2010;'%; Ortiz-Sanjuan et al. 2015'°"). One study was rated with
serious concerns (lliou et al. 2013%) where the only inclusion criteria was for participants to

meet the definition for AOSD from one of three definitions.

There were low concerns with missing data for all studies as either they were accounted for
or all participants completed the study, typically in the case of the retrospective studies
(Cavalli et al. 2015%; Colafrancesco et al. 2017°%4; Dall’Ara et al. 2016°; Gerfaud-Valentin et
al. 2014%3; Giampietro et al., 2010;% Giampietro et al. 2013%; lliou et al. 2013%; Laskari et al.
201199 Lequerre et al. 200883; Ortiz-Sanjuan et al. 2015'°").

The measurement of outcome bias rated from low to serious concerns. Studies with low
concerns either described that standardisation was taken into consideration when collecting
data from multiple centres (Gerfaud-Valentin et al. 201423) or where all the data was
collected from the same centre with a clear description on the methods used (Laskari et

al. 20119°). Studies with moderate concerns were retrospective in design, gave simple
details on how measures were carried out and recruited all their participants same centre or
recruited from different centres with clear description on the methods used, but no details on
standardisation between centres (Cavalli et al. 2015%; Colafrancesco et al. 2017°; Dall’Ara
et al. 2016%; Lequerre et al. 2008%3; Ortiz-Sanjuan et al. 2015'%"). Studies with serious
concerns were retrospective in design, gave either basic details on how measures were
carried out and/or recruited from multiple centres where there was no control for the different
clinicians carrying out the measurements (Giampietro et al., 2010;% Giampietro et al. 2013;%"
Naumann et al., 2010;'%) or were retrospective in design, but recruited over a large time
period (1985 to 2011) with no description for how changes over time were accounted for
(lliou et al. 2013°8).

Finally, there was no mention of a pre-registered protocol or statistical analysis plan to
assess the selection of reported results bias in any of the studies (Cavalli et al. 2015%;
Colafrancesco et al. 2017°%; Dall’Ara et al. 2016°; Gerfaud-Valentin et al. 201423; Giampietro
et al., 2010;° Giampietro et al. 2013;%7; lliou et al. 2013%; Laskari et al. 2011;%°; Lequerre et
al. 2008;% Naumann et al., 2010;'% Ortiz-Sanjuan et al. 2015'01).
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B.2.7. Clinical effectiveness results of the relevant trials

B.2.7.1. sJIA

An overview of outcomes assessed in the identified comparative studies in the sJIA

population is provided in Table 28

Table 28. sJIA: Summary of outcomes (comparative studies)

llowite, 2009 Quartier, 2011 Kearsley-Fleet,

2019

Study design RCT RCT PrC

Comparison AKA vs PBO AKA vs PBO AKA vs TOC

Disease activity: Xpee XAhi

Response/remission

Disease activity: Other' Xa Xd X9

Recurrence

Glucocorticoid-sparing effect X

Discontinuation

Drug survival Xi

AE Xk Xk

HRQL

Key: ACRPedi, American College of Rheumatology paediatric; AEs, adverse events; AKA, anakinra; CHAQ;
childhood health assessment questionnaire; CID, clinical inactive disease; CRP, C-reactive protein; ESR,
erythrocyte sedimentation rate; HAQ, health assessment questionnaire; HRQL, health-related quality of life;

ISR, injection site reaction; JADAS-71, juvenile arthritis disease activity score; MAS, macrophage activation
syndrome; MDA, minimal disease activity; PGA, physician’s global assessment of disease activity; PGE, patient’s
or the parents’ global assessment of overall wellbeing; PrC, prospective controlled; RCT, randomised controlled
trial; SF-36, short form 36; TOC, tocilizumab; vs, versus

Notes: @ Changes in JRA core components at Week 28; ESR and CRP; ® Modified ACRPedi 30, 50, 70 and 100
responses, included an improvement of 30%, 50%, 70% or more and 100% respectively, in at least three of the
six core criteria for juvenile rheumatoid arthritis and a worsening of 30% or more in no more than one of the
following criteria: PGA, PGE, number of joints with active arthritis; number of joints with limited range of motion;
Childhood Health Assessment Questionnaire; ESR; ¢ Modified ACRPedi 30 response defined as absence of
disease-related fever (body temperature <38°C over the previous 8 days) and 50% decrease compared with Day
1 or normalisation of both CRP and ESR values. Note that ACRPedi 30 was also measured (refer to footnote b
for how this was defined); 9, Defined as active joint count, limited joint count, PGA, PGE, childhood HAQ (CHAQ)
for functional ability, and ESR; ¢, Proportion of patients at Month 6 with inactive disease as defined by Wallace et
al. (2004) under a daily dose of prednisone <0.3 mg/kg or 10 mg, whichever is lower; f, Defined as 3 of the 6 JIA
core outcome variables: active joint count, limited joint count, PGA, PGE, childhood HAQ (CHAQ) for functional
ability, and ESR) improved by at least 90%, with a maximum of one variable worsening by >30%; ¢ Change from
baseline for the following measures: active joint count; limited joint count; PGA; PGE; CHAQ; ESR; JADAS-71; "
Assessed disease activity at a single timepoint. Patients with sJIA were defined as achieving MDA if the PGA
was <3.4 cm, PGE was <2.1 cm, & maximum of 1 active joint; ' Assessed disease activity at a single timepoint
and no active joints, no systemic features, no active uveitis, PGA of zero and ESR <20 mg/mm (referenced to
Walllace et al. 2004); i Patients who stopped biologic therapy by 1 year. The stop reasons of therapy were
categorised as inefficacy, remission, adverse event; ¥ Incidence of MAS was not reported in the included studies; '
Systemic or inflammatory features/arthritic features

Source: llowite et al. (2009);® Kearsley-Fleet et al. (2018);2° Quartier et al. (2011)*
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B.2.7.1.1. llowite et al. (2008)
Disease activity: ACRPedi 30

A total of 11 of 15 sJIA patients (73%) were ACRPedi 30 responders in the 12-week open-
label run-in phase. During the 16-week double-blind, placebo-controlled phase, 2 of 9
patients randomised to anakinra had disease flares at Week 28 compared with 1 of 2

patients randomised to placebo.
Disease activity: Other measures

Post hoc analyses showed that CRP and ESR decreased over time during the open-label
run-in phase when all patients receive anakinra, with a median CRP level of 114.0 mg/L at
baseline vs 1.5 mg/L at Week 12, and a median ESR level of 45.5 mm/hour at baseline vs.
7.5 mm/hour at Week 12 (Table 29).

The decreased CRP and ESR levels during anakinra treatment seen during the open-label
run-in phase were sustained during the blinded-phase (Table 30). Out of two placebo
patients, one patient had CRP and ESR data.

Table 29. CRP and ESR over time (study 990758, sJIA ITT Population, Open-label run-
in phase)

Inflammatory Baseline Week 2 Week 4 Week 8 Week 12
marker (n=13) (n=13) (n=13) (n=12) (n=12)
Median CRP, mg/I 114.0 3.0 1.0 1.0 15
(Q1, Q3) (41.01040.0) | (1.0,26.0)| (1.0,22.0)| (1.0,37.0)| (1.0, 96.5)
Median ESR, 50.0 14.0 7.0 6.0 75
mm/hour (Q1, Q3) (20.0,70.0) | (10.0,0.0) | (6.0,20.0)| (4.5,25.0)| (4.5 32.0)

Key: CRP, C-reactive protein; ESR, Erythrocyte sedimentation rate; ITT, Intent to treat; sJIA, systemic juvenile
idiopathic arthritis.

Source: Statistical report 990758

Table 30. CRP and ESR over time (Study 990758, sJIA ITT Population, anakinra
patients during blinded phase)

Inflammatory marker Week 12 Week 20 Week 24 Week 28
(Baseline) (n=8) (n=8) (n=8)
(n=8)
Median CRP, mg/| 1.5 1.0 1.0 1.0
(Q1, Q3) (1.0, 12.0) (1.0, 14.5) (1.0, 24.5) (1.0, 5.0)
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Inflammatory marker Week 12 Week 20 Week 24 Week 28
(Baseline) (n=8) (n=8) (n=8)
(n=8)
Median ESR, mm/hour 7.5 9.0 55 5.5
(Q1, Q3) (3.5, 19.5) (5.0, 12.0) (2.0, 8.5) (2.0, 8.5)

Key: CRP, C-reactive protein; ESR, Erythrocyte sedimentation rate; ITT, Intent to treat; sJIA, systemic juvenile
idiopathic arthritis.

Source: Statistical report 990758

Glucocorticoid-sparing effect

Glucocorticoid-sparing effect was not reported in this study.
Health-related quality of life

Health-related quality of life was not reported in this study.

B.2.7.1.2.  Quartier et al. (2011)

Disease activity: modified ACRPedi 30, 50, 70, 100

Eight of 12 patients (67%) receiving anakinra, and 1 of 12 (8%) patients receiving placebo
were responders (modified ACRPedi 30, absence of disease-related fever, and a decrease
of at least 50% of both CRP and ESR compared with baseline) (Table 31).4
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Table 31. Number (%) of modified ACRPedi 30, 50, 70 and 100 responders at Month 1

Response Anakinra Placebo P value®
(n=12) (n-=12)
Modified ACRPedi 302 (primary objective) 8 (67) 1(8) 0.003
Systemic symptoms responders® 8 (67) 1(8) 0.003
Primary objectives used in other trials:
ACRPedi 30 responders 11 (92) 7 (58) 0.059
ACRPedi 30 and no fever® 11 (92) 6 (50) 0.025
ACRPedi 30, no fever and CRP <15 mg/I° 10 (83) 3 (25) 0.004
Modified ACRPedi 50 responders? 7 (58) 0 0.005
Modified ACRPedi 70 responders? 5 (42) 0 0.038
Modified ACRPedi 100 responders? 0 0 1

Key: ACRPedi, American College of Rheumatology Paediatric; CRP, C-reactive protein

Notes: @ Body temperature <38°C for more than 7 days, CRP and ESR normalised or decreased by at least 50%
(=systemic symptoms responders) and also, in responders to the trial primary objective, ACRPedi 30, 50, 70 or
100 (whichever level is indicated) response compared with Day 1; ® Body temperature <38°C for more than 7
days and ACRPedi 30 response compared with Day 1; ¢ Body temperature <38°C for more than 7 days, CRP
<15 mg/l and ACRPedi 30 response compared with Day 1 as in a recent trial with the anti-interleukin 6 receptor
antibody tocilizumab; ¢ Chi? test

Source: Quartier et al. (2011)*

Disease activity: clinically inactive disease

Of the 24 patients in the randomised phase of the study (Day 1 to Month 1), 22 patients

entered the second open-label phase of the study.

Nine out of 10 patients from the placebo group who switched to anakinra at Month 1

responded at Month 2.

The dose of prednisone was reduced after the Month 1 visit in accordance with the protocol
recommendations in all the responders who continued the trial (eight patients, all from the
group who had received anakinra since Day 1) and in 7 other patients (4 who had received
anakinra since Day 1, and 3 who had received anakinra since Month 1) who showed some
improvement (investigator’s decision). Three responders who had received anakinra from
Day 1 in whom the dose of corticosteroids had been reduced were no longer classed as

responders at Month 2.

Seventeen patients continued the trial until Month 6 (Figure 5). Their mean daily dose of
prednisone was 0.18 mg/kg (median 0.16, range 0—0.58); the 6 responders at Month 6 had a

daily prednisone dose of <10 mg or 0.3 mg/kg. These 6 patients, in whom mean prednisone
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dose at enrolment was 0.51 mg/kg (SD 0.32), were all responders to 1 month of anakinra

treatment and had already achieved ACRPedi 50 or 70 improvement at this stage.

Sixteen patients reached Month 12; among 7 responders, 6 had stopped corticosteroid

treatment and 5 of them had inactive disease.

Figure 5. Response assessment Month 1 to Month 122

| Anakinra since Day 1 ‘ | Anakinra after 1 month |

‘ Month 1 | ‘ 8 patients ‘ 4 patients Lpatient 11 patients
AE( = AE (1)°
4 1
‘ Month 2 | ‘ 5 patients
JIA (1)-—‘ na() VA
SAE (1)¢
, (1) g
‘ Month 6 | ‘ 3 patients Spatients
= AE (1)¢
3 4 :

4 patients 5 patients

Month 12 | ‘ 3 patients ‘ 4 patients

Key: AE, adverse event; JIA, juvenile idiopathic arthritis; SAE, serious adverse event

Notes: @ Open-label phase Month 1 to Month 12; ® Two patients from the control group stopped treatment after 5
and 11 days, respectively, owing to pain from injections and were withdrawn from the trial after the Month1 visit;
¢ Cutaneous and digestive symptoms leading to the diagnosis of Crohn's disease shortly after Month 2; ¢
Increase of serum transaminases over five times the upper limit of normal at Month 6

Source: Quartier et al. (2011)*

Disease activity: Other measures

There was a significant difference in favour of the anakinra group in the number of joints with
active disease, physician general assessment of disease activity, CRP, ESR and SAA
values at Month 1 compared with Day 1 (Table 32). However, loss of response in respect of
number of joints with active or limited disease, childhood HAQ (CHAQ), PGA, PGE, PGE

pain, CRP, ESR and SAA was observed in most patients over the longer term.*
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Table 32. Response to individual variables, mean variation (%) from Day 1 to Month 1

Response Anakinra Placebo P value @
(n=12) (n-=12)

CRP -71 -16 0.001
ESR -64 -18 0.002
SAA -70 -2 <0.001
Number of active joints -46 -18 0.040
Number of joints with LOM -36 -20 0.148
CHAQ -37 -9 0.236
Physician’s global disease activity assessment -63 -20 0.005
Parent/patient’s global assessment -36 -23 0.544
Parent/patient’s global assessment of pain -29 -21 0.219

Key: CHAQ, childhood health assessment questionnaire; CRP, C-reactive protein; ESR, erythrocyte
sedimentation rate; LOM=joints with limitation of passive motion; SAA, serum amyloid A

Notes: @ Mann-Whitney test; ® Using a visual analogue scale (0 to 100 mm);
Source: Quartier et al. (2011)*

Glucocorticoid-sparing effect

All patients received glucocorticoids at treatment start. The glucocorticoid dose was reduced
at study end in 12 of 12 anakinra-treated patients compared to 3 of 12 patients in the

placebo group.*

Health-related quality of life

Health-related quality of life was not reported in this study.
B.2.7.1.3. Kearsley-Fleet et al. (2019)

Disease activity: ACRPedi 90

Overall, at 1 year, 42% achieved ACRPedi 90 with no statistical difference between groups:
31% in the anakinra group versus 46% in the tocilizumab group (adjusted odds ratio [OR]
1.9 [95% CI 04, 7.8]; p=0.4) (Table 33).80
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Disease activity: Minimal disease activity

Overall, at 1 year, 51% MDA with no statistical difference between groups: 49% in the

anakinra group versus 52% in the tocilizumab group (adjusted OR 1.9 (95% CI 0.4, 3.5);

p=0.9) (Table 33).2°

Disease activity: Clinically inactive disease

Overall at 1 year, 39% CID with no statistical difference between groups: 25% in the

anakinra group versus 45% in the tocilizumab group (adjusted OR 2.7 [95% CI1 0.6, 11.2];

p=0.2) (Table 33) &

Table 33. Outcomes in all patients with sJIA starting either tocilizumab or anakinra

Anakinra Tocilizumab P value
N=22 N=54
Timepoint: 1 year
ACRPedi 90, % 31 46
Unadjusted OR (95% CI) Reference 2.0 (0.6, 6.6) 0.3
Propensity adjusted® OR (95% ClI) Reference 1.9(0.4,7.8) 04
Minimal disease activity, % 49 52 -
Unadjusted OR (95% CI) Reference 1.1 (0.4, 3.5) 0.8
Propensity adjusted® OR (95% ClI) Reference 1.1 (0.3, 4.3) 0.9
Clinically inactive disease, % 25 45 -
Unadjusted OR (95% CI) Reference 2.5(0.8, 8.2) 0.1
Propensity adjusted® OR (95% ClI) Reference 2.7 (0.6, 11.2) 0.2
Systemic features, % 17 27 0.3
Change from baseline to 1 year, mean (SE)
Active joint count -6.4 (2.0) -6.2 (1.2) 0.6
Limited joint count -5.2(2.1) -4.1(1.1) 0.9
PGA -2.1(0.9) -2.9 (0.6) 0.9
PGE -2.1(1.0) -2.5(0.6) 0.8
CHAQ -0.4 (0.2) -0.5(0.2) 0.6
ESR -32 (5) -43 (11) 0.02
JADAS-71 -14 (3.1) -14 (1.8) 0.8

Key: ACRPedi, American College of Rheumatology Paediatric; CHAQ, Childhood HAQ; Cl, confidence interval;
ESR, erythrocyte sedimentation rate; IQR, interquartile range; JADAS-71, 71-joint juvenile arthritis disease
activity score; MAS, macrophage activation syndrome; MTX, methotrexate; OR, odds ratio; PGA, physician
global assessment of disease; PGE, patient (or parent) global evaluation of wellbeing; SE, standard error; VAS,

visual analogue scale
Source: Kearsley-Fleet et al. (2019)80
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Disease activity: Other measures

Mean change in JADAS-71 from baseline to 1 year was —14 units (p<0.001), mean change
in CHAQ was —0.5 units (p<0.001), and mean change in ESR -35 (p<0.001) (Table 33).

Twenty percent of the patients reported systemic features at 1 year (Table 33).8°
Glucocorticoid-sparing effect

Glucocorticoid-sparing effect was not reported in this study.

Health-related quality of life

Health-related quality of life was not reported in this study.

B.2.7.1.4.  Supporting studies: uncontrolled studies (sJIA)

A summary of the outcomes of interest reported in the identified uncontrolled (supporting)
studies for anakinra in sJIA is provided in Table 40. Summary results from the reported

studies are summarised by outcome in the subsections below.

Table 34. sJIA: summary of reported outcomes in identified studies

Study Disease activity: | Disease activity: Glucocorticoid- HRQoL
Responder Other measures? sparing effect
rate/remission

Gattorno, 2008 X X

Irigoyen, 2006 X X

Lequerre, 2008 X X X

Marvillet, 2011 X X

Nigrovic, 2011 X X X

Ohlsson, 2008 X X X

Pardeo, 2015 X X X

Pascual, 2005 X X X

Ter Haar, 2019 X

Vastert, 2014 X X

Zeft, 2009 X X

Abbreviations: HRQoL, health-related quality of life; sJIA, systemic juvenile idiopathic arthritis

Notes: X indicates data for a given outcome were reported in a study; @ Systemic or inflammatory
features/arthritic features

Source: Gattorno et al. 2008;8" Irigoyen et al., 2006;82 Lequerre et al., 2008;8 Marvillet et al., 2011;84 Nigrovic et
al., 2011 85; Ohlsson et al, 2008;86 Pardeo et al., 2015;8” Pascual et al., 200588 Ter Haar et al., 2019;8° Vastert et
al., 2014;%0 Zeft et al., 2009°"
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Disease activity: responder rate

In 9 of the supporting studies (reported in 10 publications), the patients were defined as

responders, complete responders, partial responders or non-responders. The definition of a

responder was study-specific. The percentage of responders ranged between 55% and

100%, with a responder rate above 75% in most studies (Table 35). In 3 studies where only

the percentage of complete responders was reported, this ranged between 56% and 73%

(Table 35).

Table 35. Responders and non-responders during treatment in patients with sJIA

Study N Time Responders | Complete Partial Non-
% (n) responders | responders | responders
% (n) % (n) % (n)
Gattorno, 2008 | 222 1 mth 77% (17)° 45% (10) 32% (7) 18% (4)
Irigoyen, 2006 14 1.5 mths | Not reported | 71% (10) Not reported | Not reported
Lequerre, 2008 | 20 3 mths 85% (17)¢ 30% (6)° 55% (11)¢ 15% (3)¢
20 6 mths 85% (17)¢ 35% (7)¢ 50% (10)¢ 15% (3)¢
20 14.7 mths®| 75% (15)¢ 30% (6)¢ 45% (9)¢ 25% (5)¢
Marvillet, 2011 | 22 3 mths Not reported | 73% (16) Not reported | Not reported
Nigrovic, 2011 | 46 1 mth 98% (45)° 59% (27) 39% (18) 2% (1)
Ohlsson, 2008 | 7 1 mth 86% (6) 86% (6) 0 14% (1)
Pardeo, 2015 25 6 mths Not reported | 56% (14) Not reported | Not reported
Pascual, 2005 | 9 2 mths 100% (9)° 78% (7) 22% (2) 0% (0)
Ter Haar, 2019 | 42° 1yr 76% (32) Not reported | Not reported | Not reported
25 5yrs 96% (24) Not reported | Not reported | Not reported
Vastert, 2014 20 1 mth 80% (16)f Not reported | Not reported | Not reported
20 1yr 85% (17)f Not reported | Not reported | Not reported
14 2 yrs 86% (12)f Not reported | Not reported | Not reported
11 3yrs 91% (10)f Not reported | Not reported | Not reported

Abbreviations: N, number of patients; n, number of responders or non-responders; sJIA, systemic juvenile

idiopathic arthritis

Notes: Studies report response or remission. Remission is interpreted as complete response; 2 One patient could
not be classified in terms of response; ® Responders were further divided into complete and partial responders;
¢Ter Haar et al., 2019 reports the long-term follow-up data for the 20 patients included in Vastert et al., 2014 and
included patients who presented since January 2012; ¢ Complete response defined as ACRPedi 250%, partial
response defined as ACRPedi <560%. Responders equals n complete response plus n partial response and non-
responders equals total population minus non-responders; © Latest follow-up was mean 14.7 (range 2, 27)
months; f Adapted ACRPedi 90 response

Source: Gattorno et al. 2008;%' Irigoyen et al., 2006;82 Lequerre et al., 2008;8 Marvillet et al., 2011;84 Nigrovic et
al., 2011;85; Onhlsson et al, 2008;86; Pardeo et al., 2015;%7; Pascual et al., 2005;88; Ter Haar et al., 2019;% Vastert

et al., 20149
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Disease activity: Other measures

In all supporting studies, except Gattorno et al. (2008),2" fever and rash normalized in more

than half of patients (56% to 100%) of patients, and inflammatory markers in 56% to 90% of

patients (Table 36). Normalization of fever and rash was seen within days, and of

inflammatory markers within weeks of therapy.

Table 36. Normalization of systemic signs and symptoms during treatment in patients

with sJIA
Study N Fever % (n) Rash % (n) Inflammatory markers % (n)
Gattorno, 2008 222 45% (10) 45% (10) 45% (10)
CRP, ESR, ferritin
Irigoyen, 2006 14 100% (3 of 3) | 100% (9 of 9) | Not reported
Lequerre, 2008 20 70% (14) 70% (14) Not reported
Marvillet, 2011 22 82% (18) 82% (18) Not reported
Nigrovic, 2011 46 97% (35 of 36) | 97% (35 of 36) | 84% of 31 patients (CRP)
63% of 30 patients (ESR)
83% of 26 patients (ferritin)
Ohlsson, 2008 7 Not specified Not specified 86% (6)
ESR
Pardeo, 2015 25 56% (14) 56% (14) 56% (14)
CRP, ESR, ferritin, neutrophils
Pascual, 2005 9 100% (7 of 7) | Not reported 89% (8)
ESR
Vastert, 2014 20 90% (18) Not reported 90% (18)
CRP, ESR, ferritin
Zeft, 2009 33 100% (7 of 7) | 100% (7 of 7) | Significant decrease in mean

ESR at 1 to 2 months, and 3
to 4 months

Abbreviations: CRP, C-reactive protein; ESR, Erythrocyte sedimentation rate; N, number of patients; n, Number
of patients with specified systemic feature

Notes: @ One patient could not be classified in terms of response.

Source: Gattorno et al. 2008;8! Irigoyen et al., 2006;%2; Lequerre et al., 2008;8 Marvillet et al., 2011;8 Nigrovic et
al., 2011;85 Ohlsson et al, 2008;%5; Pardeo et al., 2015;8” Pascual et al., 2005;88 Vastert et al., 2014;%0; Zeft et al.,

2009%

Glucocorticoid-sparing effect

In supporting studies reporting discontinuation of glucocorticoids (Lequerre et al. 2008,
Pascual et al. 2005, Pardeo et al. 2015), a total number of 12 of 43 patients (28 %) stopped
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glucocorticoid treatment completely (Table 37). In studies reporting reduction in dosage of

glucocorticoids, the majority of patients had tapered their dose of glucocorticoids at study

end (Table 37).

Table 37. Glucocorticoid-sparing effect in patients with sJIA

Study Number of

patients

Glucocorticoid
use at anakinra
start % (n)

Glucocorticoid use during study

Lequerre 2008 20

100% (20)

Glucocorticoid treatment stopped in 1
patient

Glucocorticoid dose reduced in 10
patients (by 15% to 78%)

Nigrovic 2011 46

67% (31)

Glucocorticoid treatment stopped in the
majority of patients at Month 2

Ohlsson 2008 7

100% (7)

Glucocorticoid dose reduced to a
median value of 0 mg/kg/day at 6
months (range 0 to 0.25 mg/kg/day)

Pardeo 2015 25

56% (14)

Glucocorticoid treatment stopped in 10
patients

Glucocorticoid dose reduced in 4
patients

Pascual 2005 9

100% (9)

Glucocorticoid treatment stopped in 1
patient

Glucocorticoid dose reduced in 6
patients

Zeft 2009 33

82% (27)

Glucocorticoid dose significantly
reduced (mean 0.4 mg/kg at baseline
to mean 0.13 mg/kg at 3 to 4 months;
p=0.009)

Abbreviations: n=Number of patients receiving glucocorticoids

Source: Lequerre et al., 200823; Nigrovic et al., 2011 85; Ohlsson et al, 2008%; Pardeo et al., 2015%7; Pascual et

al., 200588; Zeft et al., 2009

B.2.7.2. AOSD

An overview of outcomes assessed in the identified studies in the AOSD population is

provided in Table 38.

Table 38. AOSD: Summary of outcomes (comparative studies)

Nordstrom
2012
Study design RCT (open-label)
Comparison AKA vs PBO
Disease activity: Response/remission xa@

Disease activity: Other measures®
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Nordstrom
2012

Study design RCT (open-label)
Comparison AKA vs PBO
Recurrence
Glucocorticoid-sparing effect X
Discontinuation
Drug survival
AE XP
HRQL Xe

Key: ACR American College of Rheumatology (30%, 50%, 70%, 90%, 100% improvement); AEs, adverse
events; AKA, anakinra; CID, clinical inactive disease; CRP, C-reactive protein; ESR, erythrocyte sedimentation
rate; HAQ, health assessment questionnaire; HRQL, health-related quality of life; MAS, macrophage activation
syndrome; MDA, minimal disease activity; PGA, physician’s global assessment of disease activity; PGE, patient’s
or the parents’ global assessment of overall wellbeing; PBO, placebo; RCT, randomised controlled trial; SF-36,
short form 36; vs, versus

Notes: 2 Defined as: afebrile, with normal CRP and ferritin and normal SC and TJC; P Incidence of MAS was not
reported in the included study; ¢ Nordstrom et al. 2012 report data for SF-36 (the publication notes that HAQ and
global and disease-related assessments of health were assessed but data not reported for these measures); ¢
Systemic or inflammatory features/arthritic features

Source: Nordstrom et al. (2012)%2

B.2.7.2.1. Nordstrom et al. (2012)
Disease activity: Remission/clinically inactive disease

The primary endpoint was remission according to specific criteria at 8 weeks: afebrile (£37°C
body temperature) in the absence of NSAIDs 24 hours prior to measurement; and, decrease

of CRP and ferritin to reference limits and normal swollen and tender joint counts.

More patients receiving anakinra than those on csDMARD achieved remission at Week 8. At
Week 24, 6/12 on anakinra were in remission versus 2/10 on csDMARD. These differences
did not reach statistical significance. In both treatment groups, CRP had normalized by
Week 8, and the mean corticosteroid doses had been reduced by Week 24 (Table 39).
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Table 39. AOSD (Nordstrom et al. [2012]): Achievement of remission

Outcome Timepoint AKA csDMARD
(Weeks) (n=12) (n=10)

4 50 30
58 50
24 50 20

Key: AKA, anakinra; AOSD, adult onset Still’s disease; csDMARD, conventional synthetic disease modifying anti-
rheumatic drugs

Source: Nordstrom et al. (2012)%?

Proportion of patients in
remission (%)

A 28-week open-label extension (OLE), with switching or add-on treatment with the
comparator drug, was possible if improvement did not occur within 24 weeks. A total of 17
patients completed the OLE phase (Week 52), of which 7 of 14 anakinra-treated patients,

and 2 of 3 patients on csDMARD, were in remission.
Glucocorticoid-sparing effect

In both the anakinra and the csDMARDs group by Week 24 mean, prednisone equivalent

doses could be significantly reduced by mean 10.8 and 10.5 mg, respectively (Figure 6).

Figure 6. Prednisolone (mg) reduction

30 A
& 1 ® anakinra

C DMARD

Prednisolone, mg

j £=0.80
0

0 4 8 24
Time, weeks

Key: (cs)DMARD, (conventional synthetic) disease modifying antirheumatic drug
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Three patients on anakinra but none on csDMARD were able to discontinue oral

corticosteroids (p=0.22). Two patients on csDMARD needed 1 intraarticular (corticosteroid)

injection each. CRP normalised by Week 8, but with no difference between the groups.

Health-related quality of life

More patients on anakinra than on csDMARD achieved improvements in the Short Form-36
(SF-36) physical health summary (Figure 7; p=0.011). SF-36 mental health summary

showed no differences between groups (B).%2

Figure 7. Short-Form 36 (SF-36) physical health summary of patients receiving
anakinra compared to placebo
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Source: Nordstrom et al. (2012)%

B.2.7.2.2.

Supporting studies: uncontrolled studies (AOSD)

@ anakinra

© DMARD

e

A summary of the outcomes of interest reported in the identified uncontrolled (supporting)

studies for anakinra in AOSD is provided in Table 40. Summary results from the reported

studies are summarised by outcome in the subsections below.

Table 40. AOSD: summary of reported outcomes in identified studies

Study Disease activity: | Disease activity: | Glucocorticoid- | HRQoL
Responder Other sparing effect
rate/remission measures?

Cavalli, 2015 X X X
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Study Disease activity: | Disease activity: | Glucocorticoid- | HRQoL
Responder Other sparing effect
rate/remission measures?®

Colafrancesco, X X

2017

Dall'Ara, 2016 X X X

Gerfaud-Valentin, X

2014°

Giampietro, 2010 X X

Giampietro, 2013 X X X

lliou, 2013 X X X

Laskari, 2011 X X X

Lequerre et al. X X X

2008

Naumann, 2010 X X X

Ortiz-Sanjuan, X X

2015

Abbreviations: AOSD, adult-onset Still's disease; HRQoL, health-related quality of life

Notes: X indicates data for a given outcome were reported in a study; 2 Systemic or inflammatory

features/arthritic features; b On-label and off-label use of anakinra and canakinumab but some anakinra safety
data reported (reports data for the same cohort as Colafrancesco et al., 2017)

Source: Cavalli et al. 2015;% Colafrancesco et al., 2017;% Dall’Ara et al. 2016 ;%% Gerfaud-Valentin et al. 2014;23
Giampietro et al. 2013;%” Giampietro et al. 2010%; lliou et al. 2013%; Laskari et al. 2011%; Lequerre et al. 2008;8
: Naumann et al., 2010;"% Ortiz-Sanjuan et al., 2015;0"

Disease activity: responder rate

In 9 supporting studies, the patients were defined as responders, complete responders,

partial responders or non-responders. The definition of a responder was study-specific. The

other studies, the percentage of responders ranged between 73% and 100%, with a

responder rate above 80% in most studies (Table 41). In 2 studies where only the

percentage of complete responders was reported, this was 83% and 92%.

Table 41. Responders and non-responders during treatment in patients with AOSD

Study N Time Responders| Complete | Partial Non-
% (n) responders| responders| responders
% (n) % (n) % (n)
Cavalli, 2015 20 80 % (16)a | 70 % (14) | 10 % (2) 20 % (4)
Dall'Ara, 2016 13 Not reported| 92 % (12) | Not Not reported
reported
Gerfaud-Valentin, 6 Not reported| 83 % (5) Not Not reported
2014 reported
Giampietro, 2010 19 89.5% (17)al 68.4 % (13)| 21.1 % (4) | 10.5 % (2)
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Study N Time Responders| Complete | Partial Non-
% (n) responders| responders| responders

% (n) % (n) % (n)
Giampietro, 2013 28 86 % (24)a | 54 % (15) | 32 % (9) 14 % (4)
lliou, 2013 10 100 % (10)a| 100 % (10) | O 0
Laskari, 2011 25 96 % (24)a | 84 % (21) | 12% (3) 4% (1)
Lequerre et al. 2008 15 73 % (11)a | 60 % (9) 13 % (2) 27 % (4)
Naumann, 2010 8 100 % (8) 100%(8) | O 0

Abbreviations: csDMARD, conventional synthetic disease modifying anti rheumatic drug; N, number of patients;
n, Number of responders or non-responders.

Notes: Studies report response or remission. Remission is interpreted as complete response; # Responders were
further divided into complete and partial responders.

Source: Cavalli et al. 2015 Dall’Ara et al. 2016;% Gerfaud-Valentin et al. 2014;23 Giampietro et al. 2013;%7
Giampietro et al. 2010°; lliou et al. 2013%; Laskari et al. 2011%; Lequerre et al. 2008;8 ; Naumann et al.,

2010;10

Disease activity: other measures

Across 9 of the supporting studies, fever, rash and inflammatory markers normalized in 54%

to 100% of patients. Normalization of fever and rash was seen within days, and of

inflammatory markers within weeks of therapy (Table 42).

Table 42. Normalization of systemic signs and symptoms during treatment in patients

with AOSD
Study N Fever % (n) Rash % (n) Inflammatory markers % (n)
Cavalli, 2015 20 70% (14) 70% (14) 70% (14)
CRP, ESR
Colafrancesco, 2017 | 118 | 13% (15)° 9% (11)° 32.1% (38) ESR; 30.5% (36) CRP®
109 | 10% (11)° 4% (5)° 9.1% (10) ESR; 12.8% (14) CRP®
97 1% (1)° 3% (3)¢ 8.2% (8) ESR; 8.2% (8) CRPH
Dall'Ara, 2016 13 92% (12) 92% (12) 92% (12)
Systemic AOSD: 100% (8 of 8)
Rheumatic AOSD: 80% (4 of 5)
Giampietro, 2013 28 54% (15) 54% (15) 54% (15)
lliou, 2013 10 100% (10) 100% (10) 100% (10)
CRP, ESR
Laskari, 2011 25 84% (21) 84% (21) 84% (21)
CRP, ESR, ferritin
Lequerre, 2008 15 81.8% (9 of 11)| 81.8% (9 of 11)| 81.8% (9 of 11)
CRP, ESR
Naumann, 2010 8 Not reported 100% (7 of 7) | 87.5% (7)
CRP, ESR, ferritin, neutrophils
Ortiz-Sanjuan, 2015 | 41 78% (32) at Not reported 90.2% (37) at baseline to 46.3%
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Study N Fever % (n) Rash % (n) Inflammatory markers % (n)
baseline to (19) at Year 1 (CRP)?
14.6% (6) at 78% (32) at baseline to 22% (9) at
Year 12 Year 1 (ESR)?

Abbreviations: AOSD, adult-onset Still's disease; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate;
n, number of patients treated with anakinra.

Notes: @ The percentages and patient numbers refer to the proportion with elevated inflammatory markers at
baseline and Year 1, and not to % (n) of patients with normalized systemic parameters; ® Percentage of patients
with improved levels after 3 months; ¢ Percentage of patients with improved levels after 6 months; ¢ Percentage
of patients with improved levels after 12 months

Source: Cavalli et al. 2015;% Colafrancesco et al., 2017;% Dall’'Ara et al. 2016 ;%° Giampietro et al. 2013;%7 lliou
et al. 2013%; Laskari et al. 2011%; Lequerre et al. 2008;2% ; Naumann et al., 2010;'% Ortiz-Sanjuan et al.,
2015;101

In studies where the actual levels of CRP and ESR were measured at start and end of

anakinra treatment, both CRP and ESR levels were decreased at last follow-up (Table 43).

Table 43. CRP and ESR levels at anakinra onset and at last follow-up (AOSD)

Study At start of anakinra At last follow-up
CRP

Lequerre, 2008 91.9 (71.8) mg/L? 16.6 (20.6) mg/L?
Giampietro, 2013 82.9 (95.7) mg/dL? 15.19 (15.9) mg/dL?
Laskari, 2011 111 (19 to 318) mg/dL® 3.5 (0.4-9) mg/dL®
ESR

Lequerre, 2008 74 (33.5) mm/hour? 22.1 (24.6) mm/hour?
Giampietro, 2013 57.9 (25.3) mm/hour? 14.6 (13.1) mm/hour?
Laskari, 2011 75 (26 to 120) mm/hour® 4 (1-15) mm/hour®

Abbreviations: AOSD, adult onset Still's disease; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate;
SD, standard deviation.

Notes: @ Values depict mean (SD); ® Values depict mean; ¢ Values depict mean (range)
Source: Giampietro et al. 2013%; Laskari et al. 2011°%; Lequerre et al. 2008%% (adapted from Hong et al., 20141%4)

A marked improvement in TJC and SJC was seen in 3 studies when comparing the values at
anakinra onset and at last follow-up (Table 44).

Table 44. Tender joint count and swollen joint count at anakinra onset and at last
follow-up (AOSD)

Study At start of anakinra At last follow-up
Tender joint count

Lequerre, 2008 8.5 (5.9)? 1.5 2.7y
Giampietro, 2013 3.6 (3.2)? 1.4 (2.9
Laskari, 2011 12 (0 to 38)° Not applicable
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Study

At start of anakinra

At last follow-up

Swollen joint count

Lequerre, 2008 5.9 (5.8)? 0.9 (1.5)2
Giampietro, 2013 4.2 (4.5) 1.53 (4.1)
Laskari, 2011 1(0to 15)° Not applicable

Abbreviations: AOSD, adult onset Still's disease; SD, standard deviation.
Notes: @ Values depict mean (SD); ® Values depict mean (range)
Source: Giampietro et al. 2013%; Laskari et al. 2011°%; Lequerre et al. 2008%° (adapted from Hong et al., 2014104)

Glucocorticoid-sparing effect

In supporting studies reporting discontinuation of glucocorticoids (Laskari et al. 2011,
Lequerre et al. 2008, Cavalli et al. 2015), a total number of 21 of 53 patients (40%) stopped
glucocorticoid treatment completely (Table 45). In supporting studies reporting reduction in
dosage of glucocorticoids, many patients had tapered their dose of glucocorticoids at study
end (Table 45).

Table 45. Glucocorticoid-sparing effect in patients with AOSD

Study N Glucocorticoid Glucocorticoid use during study
use at anakinra
start % (n)
Cavalli, 2015 20 95% (19) e Glucocorticoid treatment stopped in 7

patients
e Glucocorticoid dose reduced in 8 patients
97.8% (137) o

Colafrancesco, 2017 | 140 Glucocorticoid use: 3 months 102 of 118
patients (86%); 6 months 75 of 109
patients (69%); and 54 of 97 patients
(56%)

e Glucocorticoid dose reduced: baseline
77.6 (SD £186.3) mg; 3 months 8.8 (SD
+11.2) mg; 6 months 5.2 (SD +£6.9) mg; 12
months 3.4 (SD +4.8) mg

Dall'Ara, 2016 13 100% (13) e Glucocorticoid dose reduced
Giampietro, 2010 19 100% (19) e Glucocorticoid dose reduced
Giampietro, 2013 28 100% (28) e Glucocorticoid dose reduced in 15 patients
lliou, 2013 10 100% (10) e Glucocorticoid dose reduced in 10 patients
Laskari, 2011 25 88% (22) e Glucocorticoid treatment stopped in 12
patients
¢ Median glucocorticoid dose significantly
reduced at each visit
Lequerre, 2008 15 80% (12) e Glucocorticoid treatment stopped in 2

patients
e Glucocorticoid dose reduced in 8 patients
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Study N Glucocorticoid Glucocorticoid use during study
use at anakinra
start % (n)

(by 45% to 95%)
Naumann, 2010 8 100% (8) e Glucocorticoid dose reduced in all patients
Ortiz-Sanjuan, 2015 41 97.6% (40) e Median glucocorticoid dose significantly
reduced

Abbreviations: AOSD, adult onset Still's disease; csDMARD, conventional synthetic disease modifying anti
rheumatic drug; N, number of patients; n, number of patients receiving glucocorticoids

Notes: @ Mean glucocorticoid dose reduced by 10.8 prednisolone equivalents; ® Mean glucocorticoid dose
reduced by 10.5 prednisolone equivalents

Source: Cavalli et al. 2015;% Colafrancesco et al., 2017;% Dall’Ara et al. 2016 ;°® Giampietro et al. 2013;%7
Giampietro et al. 2010%; lliou et al. 20139%; Laskari et al. 2011%; Lequerre et al. 2008;8 Naumann et al., 2010;'%
Ortiz-Sanjuan et al., 2015;101

B.2.8. Subgroup analysis

This appraisal considers the sJIA and AOSD populations separately. Therefore, while these
constitute subgroups of the overall Still's disease population, their results are presented

separately within this section.

The effect of major demographic factors, including sex or ethnicity, and other factors, such
as disease severity, prior treatment, concomitant illness or drugs, alcohol, tobacco and body

weight, has not systematically been reported in the published studies.

No data were reported for the proportion of patients with MAS in the identified trials.

B.2.9. Meta-analysis

B.2.9.1. sJIA

Evidence of efficacy and safety in sJIA has been demonstrated in 2 randomised, controlled
studies (llowite et al. [2009]; and Quartier et al. [2011]).3* No new RCTs were identified and
these studies were the primary source of evidence for anakinra in the submission. One

registry study (Kearsley-Fleet et al. [2019]) was identified.

No new meta-analysis was conducted; however, a meta-analysis was conducted in support
of the marketing authorisation application (full details — methods and results - are reported in

the European Public Assessment Report [EPAR] documentation).
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B.2.9.2. AOSD

Evidence of efficacy and safety in AOSD has been demonstrated in 1 randomised, open-
label study evaluated the efficacy and safety of anakinra in patients with AOSD. This study

was the primary source of evidence for anakinra in the submission and the economic model.

No new meta-analysis was conducted; however, a meta-analysis was conducted in support
of the marketing authorisation application (full details — methods and results - are reported in
the EPAR documentation [and published in Hong et al. [2014]104),103:105-107

In addition, 1 systematic review including meta-analyses was identified in the literature
searches that evaluated the efficacy of biologic treatments in AOSD (Ruscitti et al. [2017]).1%®
In Ruscitti et al. (2017), a total of 417 patients with AOSD in 19 studies (18 observational
studies/case series and the anakinra open-label RCT) (Ruscitti et al. [2017]).7° Included
studies for anakinra have been accounted for in the literature searches conducted for this
submission. The pooled analysis under a random-effects model showed an overall rate of
clinical response of 0.85 (95% CI: 0.77-0.91, p < 0.0001) (all bDMARDSs) and an overall rate
of complete remission of 0.66 (95% CI: 0.54-0.77, p = 0.01) (all bDMARDSs). The
heterogeneity across studies was high (Q = 59.82 with df = 19.0, p<0.0001, I°> = 68.23%).

B.2.10. Indirect and mixed treatment comparisons

No indirect or mixed treatment comparisons were conducted.

B.2.10.1. Network meta-analysis (Tarp et al. 2016)

One network meta-analysis (NMA) was identified in the searches assessing the efficacy and
safety of biological agents for sJIA (Tarp et al. [2016]).'%° This analysis was not used to
inform the economic model as the efficacy outcome was modified JIA ACR 30 rather than
established remission but is summarised here as supporting information. Tarp et al. (2016)
identified 5 randomised, placebo-controlled trials evaluating biologic agents in sJIA. The
primary efficacy outcome was defined as a 30% improvement according to the modified
American College of Rheumatology Paediatric 30 response criteria (JIA ACR30). The
primary safety outcome was defined as serious adverse events (SAEs). Outcomes were

analysed by pairwise and network meta-analyses.'®® Results are reported in Table 46.1%°
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Table 46. Results of indirect comparison: anakinra vs canakinumab and tocilizumab
(Tarp et al. [2016])

Comparison Events/patients (%) Relative, OR Quality
(anakinra vs) Anakinra Canakinumab | Tocilizumab (95% CI)

Modified JIA ACR 30

Canakinumab 11/12 (92) 35/43 (81) -| 0.55(0.04, 6.83) Low
Tocilizumab 11/12 (92) - 57/75 (76) | 0.69 (0.06, 8.18) Low
Serious adverse events

Canakinumab 11/12 (92) 35/43 (81) - Not estimable Very low
Tocilizumab 11/12 (92) - 57/75 (76) Not estimable Very low

Key: ACR 30, American College of Rheumatology 30% improvement; Cl, confidence interval; JIA, juvenile
idiopathic arthritis; OR, odds ratio; vs, versus

Source: Tarp et al. [2016]%°

B.2.10.2.Uncertainties in the indirect and mixed treatment comparisons

Not applicable.

B.2.11. Adverse reactions

B.2.11.1.sJI1A

B.2.11.1.1. llowite et al. (2009)

An overview of the adverse events (AEs) in in the llowite et al. (2009), occurring in sJIA
patients is provided in Table 47.3 Yearly AE reporting rates in the sJIA population decreased
over time. Most treatment-emergent AEs were reported during the open-label phase of the

study (66 AEs in 14 patients), giving an AE reporting rate of 21.3 events/patient year.?

AE reporting rates were higher for placebo than for anakinra treated sJIA patients during the
blinded phase; 23.7 vs 15.9, respectively. However, as there were only 3 patients exposed
to placebo no conclusions can be drawn. In the total study population of both sJIA and JIA
patients, the AE reporting rates were similar for anakinra and placebo during the blinded

phase.

The reporting rate decreased to 7.1 events/patient year (69 AEs in 9 patients) in patients
continuing in the open-label phase of the study.® There were 2 SAEs in one patient during
the open-label phase of the study.® One patient discontinued study drug permanently on
Day 1 of the open-label phase of the study due to an AE (injection site reaction). There were

no discontinuations due to AEs in patients treated with placebo.?
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Table 47. sJIA: Overview of adverse events (sJIA safety population) (llowite et al.
[2009])

Open-label Open-label Open-label Open-label
(n=15) (n=15) (n=15) (n=15)
(TDUR=3.1) (TDUR=3.1) (TDUR=3.1) (TDUR=3.1)
n (%) F(R) n (%) F(R) n (%) F(R) | n(%) | F(R)

Any treatment- 14 66 6 44 2 12 9 69

emergent AE (93.3) (21.3) (60.0) (15.9) (66.7) (23.7) | (90.0) (7.1)

Severe 0 0 1 1 0 0 1 3

treatment- (10.0) (0.4) (10.0) (0.3)

emergent AE

Death 0 0 0 0 0 0 0 0

Other SAE 0 0 0 0 0 0 1 2
(10.0) (0.2)

AE leading to 1 1 0 0 0 0 0 0

permanent (6.7) (0.3)

discontinuation

of study drug

AE leading to 0 0 0 0 0 0 0 0

temporary

discontinuation

of study drug

Key: AEs, adverse events; F, number of adverse events, n, number of patients; R, number of events divided by
total duration of treatment across all patients; TDUR, total duration of follow-up across all patients in years.

Source: Data on File, Summary of clinical safety”, llowite et al. [2009]®

B.2.11.1.2. Quartier et al. (2011)

In the first month of the study, during the double-blind phase, 14 AEs were recorded in the
anakinra group and 13 in the placebo group, and there were no SAEs or withdrawals due to
AEs (Table 48). During the open-label anakinra treatment period from Month 1 to Month 12,
a total of 89 AEs were recorded: these AEs mainly consisted of non-severe injection site

reactions and common infections (Table 48). Six patients experienced SAEs.*

Two patients from the placebo group in the double-blind phase stopped anakinra treatment
(after 5 and 11 days, respectively in open-label phase) because of non-serious pain from
injections and withdrew from the study. 4 patients were withdrawn for a disease flare-up/lack

of response, at Months 2, 3, 4 and 5, respectively.*

Company evidence submission for anakinra for the treatment of Still's disease (including Systemic Juvenile
Idiopathic Arthritis and Adult-Onset Still's Disease) [ID1463]

© Sobi (2019). All rights reserved 99 of 192



Table 48. sJIA: adverse events (Quartier et al. [2011])

Double blind phase (M0-M1)

Open label phase

(M1-M12)

Anakinra Placebo Anakinra
Number of patients (patient-years)? 12 (1) 12 (1) 22 (15.7)
Any AE, no. (/patient-year)® 14 (14) 13 (13) 89 (5.71)
Serious AE, no. (/patient-year) 0 (0) 0 (0) 5(0.33)°
Post-injection erythema, no. 3 1 6 (0.40)
Infections, no. (/patient-year) 2(2) 2(2) 44 (2.90)
ENT infections and laryngitis, no. 1 1 20
Bronchitis, no. 0 0 8

Gastroenteritis, no. 1 1

Skin infections, no. 0 0 4
Other infections, no. 0 0 gd
Vomiting 0 1 9
Other AE®, no. (/patient-year) 0 (0) 2(2) 10 (0.66)

Key: AE, adverse events; ENT, ear, nose and throat; M, month

Notes: @ patient-years = 12 patients in each group followed up for 1 month during the double-blind phase, 22
patients exposed to study treatment for a total of 182 months during the open-label phase (8 patients were
withdrawn from the trial between Month 1 and Month 6); b Disease activity/flares was not systematically recorded
as an AE; ¢ infections in 4 patients, vertebral collapse in one patient (these 5 patients continued the trial), skin
and digestive symptoms leading to the diagnosis of Crohn’s disease in one patient; 9 varicella (n=3), vulvar
candidiasis (n=2), isolated fever (n=2), atypical pneumonitis, urinary tract infection. Favourable outcome in all
cases, no patient withdrawn from the trial; © skin lesions (n=5), haematuria (n=2), back pain (n=2), dental fracture,

asthenia, vertigo.
Source: Quartier et al. (2011)*

B.2.11.1.3.

Kearsley-Fleet et al. (2019)

A total of 7 patients were reported to have stopped treatment due to AEs.8° Of these, 3

patients on tocilizumab treatment (due to rash worse post drug, neutropenia, active MAS

[patient switched to anakinra]), and 4 patients on anakinra treatment (due to stomach

cramps and diarrhoea, injection site reaction [patient switched to etanercept], difficulty with

daily injection [n = 2; both patients switched to tocilizumab]).8°

B.2.11.1.4.

Supporting studies: uncontrolled studies

Summary safety results from the uncontrolled studies for anakinra in sJIA are provided in

Table 49.
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B.2.11.2.AOSD

B.2.11.2.1. Nordstrom et al. (2012)

Three patients experienced SAEs, that is, worsening of AOSD (lack of efficacy) in 1 on
anakinra (Visit 5) and in 2 on csDMARD (methotrexate visit 1; leflunomide Visit 4). The
patient on anakinra continued in the open-label extension with combined anakinra and
methotrexate, the patient receiving methotrexate withdrew prematurely, and the patient
receiving leflunomide started anakinra in the open-label extension and finished the study.
Seven patients out of 12 receiving anakinra reported Grade 1 injection-site reaction and 1
patient reported a Grade 2 injection site reaction.®? Four additional patients in the OLE
reported grade 1 ISR. No patient withdrew from the study because of injection site

reactions.®?

B.2.11.2.2. Supporting studies: uncontrolled evidence

Summary safety results from the uncontrolled studies for anakinra in AOSD are provided in
Table 50.
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Table 49. Summary safety: uncontrolled studies (sJIA)

Patients N AEs n Injection site | Rash events | Infections n Other
reactions n n

Gattorno 2008 22 NR NR NR NR -

Irigoyen 2006 14 NR Frequent NR NR -

Lequerre 2008° 20 NR 18 NR 5 -

Marvillet 2011 22 NR 0 NR 2 1 patient stopped treatment due to severe skin reaction.
Location not reported.

Nigrovic 2011 46° NR 20 NR 6 Eosinophilic hepatitis required discontinuation of therapy in an
8-year-old patient receiving anakinra at 1.5 mg/kg/day
Elevation of liver enzymes under anakinra treatment was noted
in 2 additional patients, but therapy could be continued.

A 9-month-old infant developed mild asymptomatic neutropenia
(ANC 500 cells/pl) which resolved with alternate-day dosing.

Ohlsson 2008 7 NR 3 3 -

Pardeo 2015 25 NR 2 NR NR -

Pascual 2005 9 NR 9 NR NR Two episodes of hypotension and vomiting with negative viral
and bacterial cultures in 1 patient who had underlying
myocardial dysfunction occurred during treatment. Therapy was
restarted after resolution of the symptoms without
complications.

Vastert 2014 20 NR 13 NR NR No serious side effects were observed during treatment. No
serious invasive infection was reported, although mild
cutaneous or upper airway infection and reactivation of infection
with herpes simplex virus type 1 were reported in several
patients, none of whom required hospitalization or intravenous
antibiotic treatment.

Ter Haar, 2019°¢ 42 NR NR NR 0 No patient stopped treatment due to infections or severe
adverse events

Zeft 2009 33 NR 18 NR 1 1 neutropenia (neutrophils>0.9x10%/1). The patient also

experienced one episode of MAS Transient hives within weeks
of therapy occurred in 2 patients

Key: AEs, adverse events; ANC, absolute neutrophil count; MAS, macrophage activation syndrome; NR, not reported; sJIA, systemic juvenile idiopathic arthritis

Notes: 245 patients with evaluable data; ® The study also described 15 patients with AOSD treated with anakinra; ¢ Long-term follow-up of prospective study. (In addition, to the 20 patients
included in Vastert et al. [2014], the present study also included patients who presented since January 2012 and patients who were seen with arthralgia but without overt arthritis at diagnosis
from the start of the cohort in 2008. The latter were only included if the clinical picture (e.g., spiking fever, rash) and laboratory values (e.g., ferritin and IL-18 levels) indicated a suspected
diagnosis of systemic JIA and other diagnoses had been excluded)

Source: Gattorno et al. 20088"; Irigoyen et al., 200682; Lequerre et al., 2008;83; Marvillet et al., 2011;8* Nigrovic et al., 2011;8% Ohlsson et al, 2008;8¢ Pardeo et al., 2015;%7; Pascual et al., 2005;%

Ter Haar et al., 2019;8 Vastert et al., 2014%; Zeft et al., 2009;;°"
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Table 50. Summary results: uncontrolled studies (AOSD)

Patients N AEs n Injection site | Rash events Infections n | Other
reactions n n

Cavalli 2015 20 NR 2 NR 2 -

Colafrancesco 2017

Dall’Ara 2016

Gerfaud-Valentin 2014 6 NR 1 NR NR

Giampietro 2010 19 1 Several 1 NR -

Giampietro 2013 28 2 Several 2 NR -

lliou 2013 10 NR NR NR NR -

Laskari 2011 25 3 0 7 3 of the 25 patients were withdrawn due to
severe urticarial reactions after 1.5 to 3 mths of
treatment

Lequerre 2008¢ 15 2 1 2 4 2 withdrawals due to skin rash after 1 mth and 3
months, respectively; 1 osteonecrosis of the
femoral hip considered related to long-lasting
corticosteroid treatment by the investigator.

Naumann 2010 8 2 2 NR NR No severe adverse events due to anakinra were
recorded during the follow-up period

Ortiz-Sanjuan 2015 41 NR 6 NR 5 In 2 patients, therapy was permanently

discontinued due to cutaneous reactions; in 6
patients, the reactions were mild and only
localized to the injection site; 1 patient
experienced myopathy with elevation of muscle
enzymes and had to stop anakinra treatment; 3
mild leukopenia

Key: AEs, adverse events; AOSD, adult-onset Still's disease; Cl, confidence interval; mths, months; NR, not reported

Notes: @ Total population 245 patients, of whom 35 were treated with anakinra: safety data not reported by treatment type; b Safety data not reported by treatment type; ¢ The study also
described 20 patients with sJIA treated with anakinra; ¢ Total population (n=475) is mixed indication including 72 sJIA and 78 AOSD patients; safety data reported for total population; ©
Study is a retrospective study of patients treated with IL-1-INH, study reported data for anakinra and canakinumab but only anakinra data were reported in this submission as
canakinumab is not recommended for the treatment of Still's (including sJIA and AOSD) in the UK NHS; f The study also described 15 patients with AOSD treated with anakinra;

h Patients enrolled in the present study are almost overlapping with those included in Colafrancesco et al., 2017

Source: Cavalli et al. 2015%; Colafrancesco et al. 2017%; Dall'Ara et al. 2016;% Gerfaud-Valentin et al. 201423; Giampietro et al. 2013;%” Giampietro et al. 2010;% lliou et al. 2013;%
Laskari et al. 2011;% Lequerre et al. 2008;8 Naumann et al., 2010;'%° Ortiz-Sanjuan et al. 20150
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B.2.12. Ongoing studies

No relevant additional evidence of ongoing studies is expected to become available in the

next 12 months for the indication being appraised.

One ongoing Phase 3 study was identified (anaSTILLs) (NCT03265132)."° The study is a
12-week, randomised, double-blind, placebo-controlled period with two dose levels of
anakinra and a 4-week safety follow-up in patients with AOSD and sJIA. The primary
endpoint (proportion of ACR30 responders with absence of fever attributable to the disease
during the 7 days preceding Week 2) will be evaluated. Patients meeting specified eligibility
criteria will be randomly assigned to anakinra (dose 2 or 4 mg/kg/day, with a maximum dose
of 100 or 200 mg once daily) or placebo (corresponding volumes for each of the 2 anakinra
dose levels). In June 2019, the anaSTILLs Phase Il placebo-controlled RCT of anakinra was
terminated, as meeting the enrolment target of 81 patients was no longer considered

feasible within reasonable time."°

B.2.13. Innovation

Licenced therapeutic options are required for the treatment of active still’s disease (both sJIA
and AOSD) that does not respond to NSAIDs and corticosteroids.

NSAIDs, the classic first-line treatment of sJIA and AOSD, are rarely sufficient to effectively
control the disease, and high corticosteroid doses are frequently required. Although
corticosteroids are effective within a few hours, dependence on corticosteroids is frequently
observed, with a relapse of symptoms at dose tapering or discontinuation. Refractory still's
disease is associated with high levels of remission failure after treatment with NSAIDs (80%
remission failure) and corticosteroids (40% remission failure).'"'-'3 In addition, standard
treatments have the potential to cause adverse events (AEs) in Still's disease patients, with
20% of NSAID users experiencing AEs and steroid dependency occurring in more than 40%
of NSAID users.? If NSAID and/or steroid treatment are insufficient, csDMARDs (typically
methotrexate) are frequently added.?*78 Following methotrexate, AOSD patients are required
to be treated with a second csDMARD (likely CyA), before biologic treatment may be
considered. However, csDMARDs may cause rash, stomach disturbances, and may be toxic

to the liver or bone marrow.53

Biologic treatments that specifically inhibit IL-1 have improved the clinical outcomes for many
patients with Still’s disease and confirmed the pathogenic role of this cytokine in the disease

process. Clinical studies focusing on the effect of IL-1 inhibition with anakinra support the
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conclusion that anakinra is an effective treatment to reduce clinical signs and symptoms of
sJIA and AOSD, including normalisation of laboratory parameters, and allowing a clinically

meaningful tapering of glucocorticoids in many patients.

Anakinra is licensed for the treatment of adults, adolescents, children and infants aged 8
months and older with a body weight of 10 kg or above for the treatment of Still's disease,
including sJIA and AOSD, with active systemic features of moderate-to-high disease activity,
or in patients with continued disease activity after treatment with NSAIDs or glucocorticoids.
It is the only biologic therapy available for the treatment of Still's disease in children aged 8

months to 2 years old.

In all age groups there is a medical need for IL-1 inhibitor treatment, particularly early during
the disease course.?” In addition, it has been suggested that the use of IL-1 blockade early in
the treatment pathway (post NSAIDs and/or corticosteroids), may take advantage of a
“window of opportunity” in which disease pathophysiology can be altered to prevent the
occurrence of chronic arthritis.8%°%:114 Early treatment with an IL-1 inhibitor may also reduce
the risk for the later development of arthritis.®> and enables withdrawal or tapering of
glucocorticoids, therefore avoiding the risk of dependency and the associated risks of
infections, osteoporosis, hypertension, growth disturbances and diabetes particularly in

paediatric patients.*?
B.2.14. Interpretation of clinical effectiveness and safety evidence

B.2.14.1.1. Principal findings from the clinical evidence for anakinra
Anakinra improves the clinical and laboratory manifestations of sJIA and AOSD:

Many patients achieve clinical remission and response, with rapid and sustained
improvements in refractory AOSD- and sJIA-induced symptoms and normalization of
laboratory values.3#92 23:81-88:90:91,93-101 The clinical effect of anakinra is most evident in the
resolution of systemic signs and symptoms, usually appearing early during disease

progression. Fever and rash usually resolved within a few days of treatment.34:92 23:81-
88;90;91;93-101

Normalization of inflammatory markers was observed within weeks of therapy.3492 23:81-
88,90:91.93-101 |n studies that measured CRP and ESR at the start and end of anakinra

treatment indicated both CRP and ESR levels were decreased at last follow-up.83:92:97:99
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Treatment with anakinra in patients with Still’s disease in randomized controlled trials

provide short-term efficacy data.®492

Supporting uncontrolled evidence provides estimates of efficacy over the longer term (up to

nearly 6 years in the sJIA and AOSD population).23:81-91:93-101
Anakinra is corticosteroid-sparing:

Improvements in the signs and symptoms of refractory AOSD and sJIA allows concomitant
exposure to corticosteroids to be avoided, reduced or discontinued.3492 23:81-88,90:91,93-101 Thyg,
anakinra provides a potential glucocorticoid-sparing effect in patients with Still’s disease

(avoiding the adverse effects associated with glucocorticoids).

Anakinra use in patients with insufficient response to NSAIDs is associated with

positive outcomes:

Four non-randomised (supporting) studies (reported in 5 publications) evaluating the use of

anakinra after NSAIDs in patients with sJIA were identified in the review.8+:87:89:90;114

The available evidence suggested that the use of anakinra early in the disease course
demonstrated an improvement in systemic signs and symptoms and inflammatory
parameters.848587:90 Response was achieved in the majority of patients (>50% of patients
over 6, 12, 24, and 36 months),848587:90 gand sustained over the long-term (median follow-up
5.8 years [IQR 2.9, 5.6]: 96% of the patients included had inactive disease, and 75% had
inactive disease while not receiving medication).8° The evidence also demonstrated a
reduction in the use of glucocorticoids (and therefore of the AEs associated with

glucocorticoids).85:87

Evidence demonstrates that a “treat-to-target” approach in sJIA, using first-line monotherapy
with rlL-1Ra, resulted in early and sustained inactive disease in the majority of sJIA patients,
reduced glucocorticoid use, and prevented the development of long-term disease and

therapy-related damage.
Anakinra has an acceptable safety profile that is well established:

The safety profile of anakinra has been well established since its approval for treatment of
RA in 2002.7% The published studies included more than 600 patients treated with

anakinra,3423:80-101 together with extensive safety data from studies in RA and CAPS, as well
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as more than 15 years of post-marketing experience in various indications, provide safety

data for the use of anakinra in Still's disease.

No dose-limiting toxicities were observed during the clinical studies. The most common AEs
were non-serious, mostly mild injection site reactions; typically reported within the first 4
weeks of therapy, and resolved during continued treatment.®49 injection site reactions were
reported more frequently in the sJIA population compared with the AOSD population but
there were no other important differences in the safety profile between paediatric and adult
patients.349 |n longer term studies there were no indications of increasing rates of AEs over
time. The ability to adopt flexible dosing can minimise the duration of potential treatment-

related adverse reactions particularly early in the course of treatment.

No relevant differences in the safety profile of anakinra in patients with Still's disease were

identified compared to patients with other indications for anakinra treatment.%¢

B.2.14.1.2. Strengths and limitations of the clinical evidence for anakinra
Internal validity:

Efficacy of anakinra in paediatric patients with Still’s disease was described in 1 company-
sponsored prospective, randomized, double-blind, placebo-controlled study of JIA and sJIA
patients.? Furthermore, published data in the paediatric population demonstrated efficacy of
anakinra in 1 prospective, randomized, double-blind, placebo-controlled study* and 1 registry
study.® The efficacy of anakinra in adult patients with Still's disease was shown in 1

published prospective, randomized, active-controlled, open-label study.%

Efficacy in sJIA and AOSD populations has also been shown in uncontrolled (prospective
and retrospective) single-arm studies.?'-%? Uncontrolled, non-randomised study designs are
associated with an inherent risk of bias; e.g. selection bias, reporting bias, variation in the
definition of outcomes, incomplete follow-up data. However, the benefit of anakinra has been
demonstrated consistently across the studies. In addition, the consistency of results across
age groups in real-world clinical settings in a representative patient population, as well as the
well-known progressive disease course of untreated Still’s disease, supports the validity of
the treatment effect reported in the studies. Consideration of all levels of evidence is perhaps
more appropriate given that Still's disease is a rare autoinflammatory disease for which
several effective treatment options have been previously studied and are now available (i.e.,

anakinra, tocilizumab, and canakinumab). As such, there is little incentive for patients to
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enrol within placebo- or DMARD-controlled RCTs, as biologic therapies are now considered
the mainstay of treatment for refractory Still’s disease. As such, it is unlikely that there will be
any further large-scale randomised studies conducted regarding the efficacy of anakinra

versus no anakinra in Still's disease.
External validity:

Clinical outcomes:

The most common parameter for measuring response in the studies in the sJIA population,
was ACRpedi30, and in the AOSD population, was ACR response. In both populations,
study-specific response comprised a complete or partial response to anakinra treatment for
which the definition varied between the studies but typically included a combination of
assessment of disease activity as well as pain assessed by physician, patient/carer,
laboratory tests and the requirement for medication to maintain remission. In addition,
responder rate, systemic signs and symptoms of inflammation and arthritis, and
glucocorticoid-sparing effect. Outcomes assessed in the clinical studies are reflective of the
clinical measures of response used in clinical practice in the UK. Disease remission is
typically assessed over a long period of time, and given the study duration in the clinical

studies this outcome was not assessed.23:81-88:90;91,93-101

Study population:

The baseline population of patients in the identified studies were considered representative
of the population likely to receive anakinra in routine clinical practice in the UK. The study
populations included both males and females (63% and 50%, in sJIA and AOSD
respectively). The studies in the sJIA population reported mean or median ages between 6
and 12.4 years (range of 0.75 to 17 years) and mean or median disease duration from 0.2 to
7 years (range from 1 month to 21 years).3480-8890:91 |n studies in the AOSD population the
reported mean or median age varied between 32 and 42 years with an age range of 17 to 73
years and mean or median disease duration varying from 7 months to 9.4 years (range 1
month to 22 years).238392-101 Active symptoms were present at baseline in most patients.

Severity varied at treatment initiation.

Treatment pathway and comparison:

Anakinra use in the included controlled studies was in the refractory population who had not

responded to prior treatment including glucocorticoids, methotrexate (or other csDMARDs),
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or would require high dose glucocorticoid over the longer term. Per current NHS policy, after
failing to achieve remission with NSAIDs + corticosteroids patients are progressed to
csDMARD treatment (policy requires adults to be treated with a second csDMARD [likely
CyA], before biologic treatment may be considered). In sJIA, patients are only required to be
treated with 1 csDMARD (methotrexate) prior to progression to bDMARDs (per the NHS
policy for sJIA).

The available evidence in sJIA, considered a refractory sJIA population.®48° The RCT
conducted by Quartier (2011) included patients who had received prior treatment with
corticosteroids and/or csDMARDs which was discontinued 1 month before study onset
though treatment with stable dosage of NSAIDs and oral corticosteroid (mean 0.59 mg/kg)
was allowed.* Patients were randomised to anakinra or placebo.* In the UK Registry study,
the majority of patients had prior exposure to methotrexate: 98% of tocilizumab and 86% of
anakinra.® In uncontrolled, retrospective studies, anakinra was used with a variety of
concomitant agents, including corticosteroids, NSAIDs and csDMARDSs, with anakinra

allowing corticosteroid treatment to be reduced or discontinued.8!-83:86-88:91

Uncontrolled evidence was also available for anakinra use in patients with sJIA with
continued disease after treatment with NSAIDs but prior to treatment with corticosteroids or
csDMARDs or other bDMARDs;84:8%8%%0 one study reported data after median follow-up of

5.8 years.®®

In AOSD, available comparative evidence was in a refractory AOSD population who had
received prior glucocorticoid treatment (=10 mg/day prednisone) + 1 concomitant csDMARD
and compared treatment with anakinra with a DMARD.®? In uncontrolled, retrospective
studies, anakinra was used with a variety of concomitant agents, including corticosteroids,
NSAIDs and csDMARDSs, with anakinra allowing corticosteroid treatment to be reduced or

discontinued.23:83:93-101

Anakinra dose:

The starting dose in most sJIA studies was 1 to 2 mg/kg/day. In patients with inadequate
response the dose was increased up to 4 or 5 mg/kg/day.3480-88:90:81 AOSD patients
described in the studies received anakinra 100 mg/day as a starting dose, and often also as
the maintenance dose. The dose was not adjusted for body weight.238392-101 The doses used
in the studies were the same as the licensed dose. The majority of paediatric patients were

treated for more than 6 months, and the maijority of adult patients for more than 12 months.

Company evidence submission for anakinra for the treatment of Still's disease (including Systemic Juvenile
Idiopathic Arthritis and Adult-Onset Still's Disease) [ID1463]

© Sobi (2019). All rights reserved 109 of 192



The anakinra dosing regimen used for the Still’s disease patients was shown to have a
positive effect on responder rate, systemic signs and symptoms of inflammation like fever,
rash and inflammatory markers and glucocorticoid-sparing effect, in particular when initiated

early in the disease course.2381-88,90,91:93-101

B.2.14.1.3. Conclusions

Anakinra specifically inhibits IL-1 and has improved the clinical outcomes for many patients
with Still's disease (sJIA and AOSD) and confirmed the pathogenic role of this cytokine in
the disease process.

The use of anakinra in patients with continued disease activity (sJIA or AOSD) after
treatment with NSAIDs provides the increased possibility for patients to achieve remission
earlier than would be otherwise be possible. This leads to a reduced number of patients
having unresolved disease (associated with greater costs, poorer quality-of-life, and an

increased risk of developing the potentially-fatal complication of MAS).

B.2.14.1.4. End of life

Anakinra is not considered to be a ‘life-extending treatment at the end of life’.
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B.3. Cost effectiveness

Economic model

A de novo Markov state-transition model was constructed in Microsoft Excel

The model considers alternative positionings of anakinra within the treatment pathway for
Still's disease. The base-case analysis compares two ‘states of the world’: 1) anakinra is not
used for the treatment of Still's (‘no anakinra’); and 2) where anakinra is used per its licensed
indication (i.e. for patients with active systemic features of moderate to high disease activity,
or in patients with continued disease activity after treatment with non-steroidal anti-
inflammatory drugs [NSAIDs] or glucocorticoids, ‘per-label’)

Clinical parameters and variables

Clinical parameters and variables were taken from published studies in sJIA and AOSD,
identified via systematic literature review, and supplemented with clinical expert opinion

The key events that may influence the course of disease and/or the estimation of patient
health-related quality of life are: treatment discontinuation, disease remission, disease
recurrence, occurrence of injection site reactions (ISRs), and the development of macrophage
activation syndrome (MAS) — a potentially fatal complication of Still's disease

Contemporary NHS practice is centred around the treatment goal of disease remission, which
was not the case prior to the introduction of anakinra in the treatment pathway. Therefore,
clinical expert validation of key model assumptions was undertaken to ensure the input
parameters are reflective of current practice and understanding of the disease

Health-related quality of life

Utility values were taken from the previous NICE assessment of tocilizumab for sJIA (TA238)
to inform the economic model, and used to reflect the key events associated with changes in
patient HRQoL (i.e. disease remission and unresolved disease following failure of all
recommended treatment options)

Disutilities were also included to capture the effect of ISRs and MAS on patient HRQoL

Costs and medical resource use

Costs and medical resource use estimates were taken from a combination of published
literature, national reference cost databases, and input from practising UK clinicians with
specialisms in both sJIA and AOSD

Unresolved disease (i.e. following failure to achieve remission with all possible recommended
treatment options), is associated with extensive medical resource utilisation, with frequent
hospital admissions and diagnostic tests

Results

Frontline use of anakinra is associated with substantial cost savings (through the reduction in
the number of unresolved patients) and improved health outcomes — in other words, earlier
use of anakinra provides more quality-adjusted life years (QALYs) with cost savings

Sensitivity analyses further demonstrated the robustness of the results of the economic
analysis, with all scenarios showing that per-label use of anakinra leads to more QALY's and
reduced costs

Key: AOSD, adult-onset Still's disease; sJIA, systemic juvenile idiopathic arthritis.
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B.3.1. Published cost-effectiveness studies

A systematic review was conducted to identify previously published cost-effectiveness
studies of anakinra for the treatment of Still's disease, including sJIA and/or AOSD. Search

strategies, databases searched, and number of hits are provided in Appendix G.

No relevant published cost-effectiveness studies were identified regarding the use of
anakinra for Still's disease, sJIA, or AOSD within its potential positioning in the UK clinical
pathway. A total of 7 economic evaluations in populations with sJIA were identified by the
review, though none assessed the cost effectiveness of anakinra specifically. No studies
were identified in the AOSD population. Six of the sJIA studies were available only as a
conference abstract and were excluded. The remaining study was the NICE single
technology appraisal (STA) TA238 of tocilizumab for sJIA.”” A brief summary of this

appraisal is provided below:

o TAZ238: considers an sJIA population specifically and considered a comparison of
treatment pathways starting with methotrexate, followed by anakinra and anti-TNF
drugs such as etanercept, adalimumab, and abatacept. The model structure used to
inform this submission does not align with the current NHS commissioning policy for
sJIA® (which does not recommend the use of anti-TNF drugs for the sJIA population
specifically), is not applicable for AOSD patients (AOSD NHS commissioning policy?*
does not recommend use of anti-TNF treatment), and did not capture clinically-

important aspects of sJIA (such as development of MAS)

In addition to TA238, it is noted that a multiple technology appraisal (MTA, TA373)
considered the use of tocilizumab in a JIA population. sJIA accounts for approximately 10%
of JIA cases,®:""5 and outcomes for patients with sJIA and non-sJIA are markedly different.
While sJIA is technically classified as a sub-type of JIA, it is increasingly recognised as a
distinct disease.®® As such, this appraisal was not considered relevant to this decision

problem

Based on the lack of evidence identified concerning previously published economic
evaluations in Still's disease (other than the previous NICE STA of tocilizumab for sJIA only),
it was determined that there is no pre-existing cost-effectiveness analysis that would be
appropriate to directly inform this appraisal. In addition, some aspects of TA238 are no
longer relevant to current clinical practice for patients with sJIA or AOSD - for example, the
use of anti-TNF drugs and extended use of methotrexate. However, elements of NICE

TA238 may be relevant, and so are referenced accordingly throughout this submission.
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B.3.2. Economic analysis

No pre-existing cost-effectiveness analyses of anakinra for the treatment of active Still's
disease were identified by the systematic literature review that would be considered
appropriate to address the decision problem relating to this submission (Section B.1).

Therefore, a de novo cost-effectiveness model was constructed to inform this submission.

B.3.2.1. Patient population

Still's disease can affect both adult and paediatric patients and is generally categorised as
either adult-onset Still's disease (AOSD) or systemic-onset juvenile idiopathic arthritis (sJIA).
Patients diagnosed with sJIA usually maintain this diagnosis into adulthood (i.e. it is
plausible for an adult patient to be categorised as an sJIA case if symptoms were present

prior to the age of 16 years).

Patients previously diagnosed with Still's disease can be categorised as ‘monocyclic’, where
a patient will experience one disease flare followed by life-long remission, or ‘chronic’, where
the patient has polycyclic or persistent disease. Patients with polycyclic disease achieve
remission and may discontinue treatment for long periods of time before an episode of
recurrence, whereas patients with persistent disease may require life-long management; in

both instances however, patients are considered to have ‘chronic’ disease.

The course of the disease (i.e. ‘monocyclic’ or ‘chronic’) cannot be determined upon
presentation, and so these diagnoses are attributed to patients retrospectively.6:32:36
Nevertheless, the distinction between the costs and outcomes associated with each disease
course is an important consideration when interpreting the evidence available regarding the
outcomes associated with anakinra treatment, as well as determining its likely cost

effectiveness (see Section B.2 for further information regarding disease course).
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The economic evaluation conducted to determine the cost-effectiveness of anakinra in

patients with Still's disease therefore considers patients within four distinct groups: (1) AOSD

with monocyclic disease; (2) sJIA with monocyclic disease; (3) AOSD with chronic disease;

and (4) sJIA with chronic disease.

The base-case analysis presented in this submission refers to the Still’'s disease population
as a whole, including sJIA and AOSD patients with monocyclic or chronic disease course.
However, the economic model can assess the cost-effectiveness of anakinra for sJIA or
AOSD patients separately. It should be noted however that in practice, it is impossible to
determine whether a patient has chronic or monocyclic disease a priori, hence the model

does not allow for a comparison of patients with monocyclic or chronic disease only.

B.3.2.2. Positioning of anakinra

The licensed indication for anakinra is provided within the box below:

Licensed indication for anakinra

Anakinra is indicated in adults, adolescents, children and infants aged 8 months and older
with a body weight of 10 kg or above for the treatment of Still's disease, including sJIA and
AOSD, with active systemic features of moderate to high disease activity, or in patients with
continued disease activity after treatment with NSAIDs or glucocorticoids. Anakinra can be
given as monotherapy or in combination with other anti-inflammatory drugs and DMARDS.

The positioning of anakinra within the treatment pathway for Still's disease is expected to
influence the estimated total costs incurred and benefits accrued by patients. Therefore, the
economic model was constructed based on alternative ‘states of the world’. The term ‘state
of the world’ is used instead of the conventional terminology referring to the intervention
(anakinra) and its comparators, as the context in which treatments are used is an important

consideration when interpreting the likely cost-effectiveness of anakinra.

The economic evaluation compares three states of the world in total, which are described in
further detail below. The base-case analysis considers a comparison of the ‘per-label’
positioning of anakinra, versus ‘no anakinra’. Comparisons of the ‘post-csDMARD’ state of
the world to the ‘no anakinra’ and ‘per-label’ states of the world are considered as sensitivity

analysis.
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‘Per-label’
Summary: Anakinra used following treatment with NSAIDs and/or corticosteroids (per label)

Description: The majority of patients are first treated with NSAIDs +/- corticosteroids. For
those who fail to achieve remission, treatment is progressed to the use of anakinra. The use
of anakinra in this setting is not based on current policy documents, and the choice of first-
line biologic is assumed to be 100% anakinra in the model base case. Failure to achieve
response with anakinra would lead to initiation of tocilizumab for both sJIA and AOSD
patients. Use of tocilizumab for AOSD patients is ‘off-label’, though is recommended in the
NHS policy for AOSD, and therefore is assumed to be used following anakinra where
necessary.?* Subsequent failure to achieve responses results in complete exhaustion of all
available systemic treatment options, and so patients would be categorised as ‘unresolved’
and require further treatment (see Section B.3.2.3).

‘Post-csDMARD’
Summary: Anakinra used following NSAIDs, corticosteroids and csDMARDs

Description: After failing to achieve remission with NSAIDs +/- corticosteroids, patients
progress to csDMARDSs and are expected to first receive methotrexate. Following
methotrexate, AOSD patients are required to be treated with a second csDMARD (likely
CyA), before biologic treatment may be considered.?* sJIA patients are assumed to only
require treatment with methotrexate prior to the use of biologic DMARDs.”® AOSD patients
may receive anakinra or tocilizumab first, based on clinician preference. sJIA patients
currently receive tocilizumab first, based on current NICE guidance (TA238).3¢ The
remainder of the treatment pathway is identical to that described for the ‘per-label’ state of
the world.

‘No anakinra’
Summary: Anakinra not used in practice for sJIA or AOSD

Description: Patients follow the same pathway as detailed in the ‘post-csDMARD’; however,
the only biologic DMARD assumed to be available is tocilizumab. Following an insufficient
response to csDMARDSs, both sJIA and AOSD patients will receive tocilizumab. Should
tocilizumab fail to lead to remission, patients would be categorised as ‘unresolved’ and
require further treatment (see Section B.3.2.3).

The difference in the patient pathways is summarised Figure 8.
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Figure 8. Comparison of treatment pathways for each state of the world

Per-label Post-csDMARD No anakinra
NSAIDs * corticosteroids NSAIDs * corticosteroids NSAIDs % corticosteroids
csDMARD #1 csDMARD #1
(+ NSAIDs and corticosteroids) (+ NSAIDs and corticosteroids)
csDMARD #2* csDMARD #2*
(+ NSAIDs and corticosteroids) (+ NSAIDs and corticosteroids)
Biologic #1 (anakinra) Biologic #1 (anakinra or tocilizumab) Biologic #1 (tocilizumab)
(+ csDMARDs, NSAIDs and corticosteroids) (£ csDMARDs, NSAIDs and corticosteroids) (+ csDMARDs, NSAIDs and corticosteroids)

i

J

Biologic #2 (tocilizumab)
(+ csDMARDs, NSAIDs and corticosteroids)

Biologic #2 (anakinra or tocilizumab)
(# csDMARDs, NSAIDs and corticosteroids)

Unresolved Unresolved Unresolved
(extensive medical resource + further treatment (extensive medical resource + further treatment (extensive medical resource * further treatment
required) required) required)

Key: AOSD, adult-onset Still's disease; csDMARD, conventional synthetic disease-modifying anti-rheumatic
drug; NSAID, nonsteroidal anti-inflammatory drug; sJIA, systemic-juvenile idiopathic arthritis.

Note: *Use of second csDMARD only applies within the AOSD population. This diagram covers both the sJIA
and AOSD populations, noting that in the ‘post-csDMARD’ state of the world, sJIA patients may proceed to be
treated with biologic treatments (such as anakinra) after only one csDMARD (i.e. methotrexate).

Further to the three possible clinical positionings of anakinra within the treatment pathway for

Still's disease, the model input parameters may vary between patients with AOSD or sJIA,

and patients with monocyclic or chronic disease. Examples of these parameters include age

at baseline (differs between sJIA and AOSD patients), and the probability of experiencing

disease recurrence following remission (set to 0% for monocyclic patients). These

parameters are discussed in further detail throughout this submission.

In the model base-case, NSAIDs + corticosteroids are used in the first line in each state of

the world. This allows for comparisons to be made across each state of the world starting

from a comparable point in the treatment pathway. As discussed in Section B.1.3.2, NSAIDs
are almost always used to ease symptoms during the differential diagnostic process to reach
a final diagnosis, after which glucocorticoids are commonly used as first-line treatment once

a diagnosis is made.
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B.3.2.3. Model structure

A Markov state-transition model was constructed in Microsoft Excel® comprising the
treatment pathway for patients with Still's disease. An economic model schematic is

presented in Figure 9.

Figure 9. Model schematic

Remission Active disease

£

NSAIDs +
corticosteroids

Unresolved

From all states

Key: csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; NSAID, nonsteroidal anti-
inflammatory drug.

Notes: Red dashed lines (- - - - - - ) denote states that are omitted for some states of the world.

The modelling approach considers states of the world for comparison in which anakinra is
either used per its license (‘per-label’, base-case analysis), following csDMARDs (‘post-
csDMARD’, sensitivity analysis), or is unavailable (‘no anakinra’). As discussed in Section
B.3.2.2, the model comparison considers the treatment pathway as a whole as opposed to
comparing directly to other treatments available at each stage of the treatment pathway, as

dependent on where anakinra is used costs and outcomes are expected to differ.

All states of the world revolve around the same core model structure. In the model base-
case, all patients enter the model in the ‘NSAIDs and corticosteroids’ state and progress
through the treatment-related health states until death. At a given health state, it is possible
for patients to transition based on treatment discontinuation, achieving remission, failure to
maintain remission, or death. It is possible within the model to choose whether patients start
at different stages of the treatment pathway. However, this option should be used with

caution so as to allow for a fair comparison across the different states of the world (i.e. all
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patients should enter the model at a comparable time point, and some parts of the treatment

pathway may not exist in all states of the world [e.g. use of csDMARDs as monotherapy]).

The model schematic (Figure 9) includes red dashed lines denoting differences between the

modelled states of the world:

¢ In the ‘per-label’ state of the world (base-case analysis), it is assumed that patients
are not treated with csDMARDs (such as methotrexate), and so after discontinuing
NSAIDs +/- corticosteroids will bypass ‘csDMARD #1’ and ‘csDMARD #2’ states

¢ In the ‘post-csDMARD’ state of the world (sensitivity analysis), it is assumed that sJIA
patients are not treated with a second csDMARD (per current NHS practice), and
therefore bypass the ‘csDMARD #2' state after discontinuing ‘csDMARD #1’

¢ Inthe ‘no anakinra’ state of the world, the same assumption concerning use of
csDMARDs as per the ‘post-csDMARD’ state of the world is assumed to apply for
sJIA patients. In addition, following discontinuation of tocilizumab (‘Biologic #1°),
patients are assumed to bypass the use of anakinra (‘Biologic #2’) and progress to

the ‘unresolved’ state

Given that the primary aim of treatment is to achieve clinical disease remission (Section
B.1.3.2), patients are assumed to cascade down the treatment pathway until remission is
achieved. If recurrence of disease should occur following remission, patients will return to
the health state occupied prior to remission (i.e. revert to the treatment used to achieve
remission). For simplicity, 6 states relating to remission are captured within the model, such
that treatment history may be recorded (but are otherwise identical). The model also
incorporates the option for patients to ‘re-enter’ the model (i.e. return to treatment with
NSAIDs +/- corticosteroids) or progress to the next line of treatment. These alternative

pathways are discussed further in Sections B.3.3 and B.3.4.

Following an insufficient response on all currently-available treatment options (including
anakinra), patients progress to the ‘unresolved’ health state. The inclusion of this health
state is aligned with NICE TA238, which adopted a model structure wherein after failing all
options patients were assumed to have ‘uncontrolled disease’.®® For patients in this health
state in current NHS practice, a basket of non-recommended (e.g. canakinumab),
experimental (e.g. Janus kinase [JAK] inhibitors), or surgical (e.g. bone marrow
transplantation [BMT]) interventions may be considered. Some patients may not be treated

with any active intervention (e.g. if no clinical trials available, exhausted all other options,
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and opted out of BMT). These patients reside within a permanently ‘unresolved’ state, and

are managed through extensive medical resource use and symptomatic medication.

Following the introduction of biologic DMARDs (including anakinra) within the treatment
pathway for Still's disease, there was a substantial reduction in the number of patients with
unresolved disease. Consequently, there is a great deal of uncertainty with respect to the
types of treatments offered to patients who fail all recommended treatment options, as
experimental treatments may only be offered to patients on a case-by-case basis (e.g. an
individual funding request), or as part of a clinical trial. Furthermore, the use of BMT in
practice is subject to practical constraints concerning the scheduling of surgeries, and the
availability of donor cells (should an allogeneic BMT be undertaken); as well as the known
risks of the surgery. The model therefore relies upon assumed medical resource use as well
as assumptions regarding the efficacy of any ‘further treatments’ (see Section B.3.3 for

further information).

B.3.2.3.1. Macrophage activation syndrome (MAS) sub-model

For patients with unresolved disease, a lack of disease control is expected to lead to poorer
health-related quality of life (HRQL) and an increased probability of developing MAS. Poor
disease control is also expected to lead to progression to hip replacement and other long-
term detrimental health effects; however, these are not captured within the economic model
— the inclusion of all possible long-term health impacts of poorly-controlled disease would be
difficult to robustly capture with available evidence, though it should be noted that these
health effects are real and have an extremely detrimental effect on patient HRQL. The
exclusion of such long-term health effects is considered conservative, as the use of anakinra

is expected to reduce the occurrence of these negative health effects.

Given that MAS is an uncommon but potentially fatal complication of Still's disease (Section
B.1.3.1.6), a ‘sub-model’ concerning the occurrence of MAS is implicitly included within the
economic evaluation (Figure 10). MAS is considered as an event within the model structure,
and patients are exposed to a risk of developing MAS at any point in the treatment pathway
(though for patients in remission, this probability is expected to be 0% - see Section B.3.3 for
further details). Following the occurrence of MAS, patients are exposed to a probability of
death, a cost associated with medical resource use, and a loss of quality-adjusted life years
(QALYs) for patients who do not die as a result of MAS. The incorporation of MAS is

discussed further in Sections B.3.3 and B.3.4.
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Figure 10. Macrophage activation syndrome ‘sub-model’ structure

MAS occurs

Accrue costs and QALY loss,
return to previous health state

0

No

Yes

\’

Transition to ‘Dead’ state

Key: MAS, macrophage activation syndrome; QALY, quality-adjusted life year.

B.3.2.4. Analysis features

Table 51 summarises the key features of the economic analysis.

Table 51. Key features of the economic analysis

Fact Previous appraisal | Current appraisal
actor (TA238) Chosen values | Justification
Time 16 years 30 years Time horizon long enough to reflect all
horizon important differences across treatment
arms. In the base-case analysis a 30-year
horizon was selected as a suitable
balance between computational burden
and reflecting differences in costs and
outcomes. Varying the time horizon from
1 to 30 years exhibited little impact on the
overall conclusion of the economic model.
16 years was rejected as the diagnosis of
sJIA is maintained in adulthood.'®
Model Markov state- Markov state- Aligned with treatment pathway, allows
structure transition transition for transparent and simplified use of a
broad range of data sources.
Treatment Not described Treatment effect | Treatment effect is based on health state
waning explicitly assumed to be occupancy, and so the waning of
effect? maintained for as | treatment effect is explicitly captured
long as patients within the model structure and possible
are either transition probabilities.
receiving
treatment or are
in remission
Source of Use of a non-linear | Use of same Limited data for sJIA and AOSD. Used
utilities model to map equation from same equation from TA238 to obtain a
CHAQ to utility TA238 suitable utility value for each health state
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Fact Previous appraisal | Current appraisal
actor (TA238) Chosen values | Justification
value. Equation supplemented but adjusted for age (as lifetime horizon
derived by with age was not considered within TA238). In
submitting company | adjustment, TA238, it was stated within the FAD that
disutilities for “because of the lack of data in the trial
MAS and ISRs and the literature, the ERG considered
the approach used by the manufacturer to
be reasonable and acceptable.”3®
Disutilities for MAS and ISR included as
relevant to decision problem.
Source of BNF, PSSRU, NHS | BNF, eMIT, Costs used within the model were
costs reference costs, PSSRU, NHS obtained from a range of sources. Some
previous NICE reference costs, | evidence from NICE TA238 should be
appraisals (not in NICE TA238, interpreted with caution, due to the date it
sJIA), KOL input, KOL input, was published and its relevance to the
published literature | published decision problem — where applicable, this
literature has been stated throughout the current
submission.
Discount of | v/ v NICE reference case
3.5% for
utilities &
costs
Perspective | v v NICE reference case
(NHS/PSS)

Key: BNF, British National Formulary; eMit, electronic Marketing information tool; KOL, key opinion leader; NHS,
National Health Service; NICE, National Institute for Health and Care Excellence; PSSRU, Personal Social
Services Research Unit; TA, technology appraisal.

B.3.2.5. Baseline patient characteristics

Age at baseline is calculated according to the population under consideration — that is, either
AOSD or sJIA. Nordstrom et al. (2012) reported an average age of patients enrolled within
the RCT of anakinra versus placebo for AOSD of 39 years and Quartier et al. (2011)

reported an average sJIA age of 8.5 years (also a placebo-controlled RCT of anakinra).4:%2

Females are affected by AOSD slightly more than males (70:30), and so the base-case
analysis assumed 70% of patients are female. Alternatively, the Quartier et al. (2011) or
Nordstrom et al. (2012) studies may be used to inform the model (63% and 50%,
respectively). It is also possible within the model to specify the use of the general population
(50.7% female).

Grevich et al. (2017) reported 11%—40% of sJIA patients present with monocyclic disease.??
The economic model assumes (in the base-case analysis), that the average of this range
(25.5%) constitutes the proportion of patients with monocyclic disease, and the remaining

74.5% of patients are assumed to have chronic disease. The same proportions are assumed
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to apply for AOSD patients, though these settings are amendable within the model and

explored within sensitivity analysis.

Cost-effectiveness results are produced within the model for the sJIA and AOSD populations
separately. However, a weighted average is obtained via the ‘Results’ sheet in the model
based on the specification of how many patients are diagnosed as children versus adults.
Subgroup analyses are presented for the sJIA and AOSD populations separately (see
Section B.3.9). The model does not allow for comparisons between monocyclic and chronic
patients separately, as these groups cannot be determined at baseline and would not
constitute an appropriate basis for decision making. In the base-case analysis, 37.5% of
patients are assumed to have been diagnosed with AOSD (based on an estimate 400-800
AOSD and 1,000 sJIA cases in the UK).1"”

A summary of the baseline patient characteristics assumed to apply within the economic

model is provided in Table 52.

Table 52: Modelled baseline patient characteristics

Parameter Value Source or Justification

Age (years) 8.5 (sJIA), 39 (AOSD) Nordstrém et al. (2012),%2 Quartier et al. (2011)*
Female 70% Efthmiou et al. (2006),2® Gerfaud-Valentin

Male 30% (2014),"° Lebrun,® Ruscitti (2016),%”

Monocyclic disease | 25.5% Estimated based on range provided by Grevich et
Chronic disease 74.5% al. (2017)%*

AOSD 37.5% Derived from estimates provided in the NICE final
sJIA 62.5% scope (2019)"

Key: AOSD, adult-onset Still's disease; sJIA, systemic juvenile idiopathic arthritis

B.3.2.6. Intervention technology and comparators

Anakinra (Kineret®, Sobi) is the intervention considered in this appraisal. Anakinra is
indicated in adults, adolescents, children and infants aged 8 months and older with a body
weight of 10 kg or above for the treatment of Still's disease, including sJIA and AOSD, with
active systemic features of moderate to high disease activity, or in patients with continued
disease activity after treatment with NSAIDs or glucocorticoids. Anakinra can be given as

monotherapy or in combination with other anti-inflammatory drugs and csDMARDs."

The recommended dose of anakinra for patients weighing 50 kg or more is 100 mg per day
by SC injection. Patients weighing less than 50 kg should be dosed by body weight with a

starting dose of 1-2 mg/kg per day. Response to treatment should be evaluated after 1
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month: In case of persistent systemic manifestations, the dose may be adjusted in children

or continued treatment with anakinra should be reconsidered by the treating physician.’

Due to the use of each treatment option in different positions within the clinical pathway for
Still's disease, the economic evaluation considers possible states of the world, as described
in Sections B.3.2.2 and B.3.2.3. Consequently, the relevant comparator to anakinra is
dependent on its position within the treatment pathway. If used following NSAIDs +/-
corticosteroids (per the base-case analysis), the relevant comparators are csDMARDs
(methotrexate, cyclosporin, etc.) and/or tocilizumab (RoActemra®, Roche). If intended for
use following csDMARDSs (per the sensitivity analysis), the only relevant comparator is
tocilizumab. The input parameters for each ‘state of the world’ are described in turn in
Sections B.3.3, B.3.4, and B.3.5.

B.3.3. Clinical parameters and variables

The economic model requires a number of clinical parameters and variables in order to
ascertain the cost-effectiveness of anakinra for the treatment of Still’s disease (i.e. sJIA and

AOSD). To inform model transitions, the following probabilities are required:
o Treatment discontinuation and remission

. Disease recurrence following remission

° Development of MAS

° Experiencing of an adverse event

o Death

The incorporation of these parameters within the economic model is discussed in the
remainder of this section. However, it is important to acknowledge the following limitations of

the evidence base to inform the model:

o Short duration of follow-up in RCTs: Measurement of disease remission is usually
based on an extended period of time, and so remission may not be possible to
determine if a study is conducted over a short time period. For example, in the llowite
et al. (2009) study the double-blind period was 16 weeks; whereas the Nordstrom et

al. (2012) study was conducted over a 24-week period.®?? This means that the
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relevant data to inform the economic model is not available from some studies in sJIA
or AOSD

Lack of data available for both sJIA and AOSD populations: There have been a
limited number of studies conducted to date in the sJIA and AOSD populations, and
so cross-comparing outcomes should be interpreted with respect to the study designs
adopted. There is increasing acceptance that sJIA and AOSD are broadly considered
to be the same disease which presents at different ages. The model assumes the
majority of parameters for sJIA patients over the age of 18 years and AOSD patients
are the same (excluding those relating to specific recommendations for sJIA that
differ from AOSD such as the use of tocilizumab prior to anakinra, and the

requirement of only one csDMARD pre-biologic use)

Difficulties in conducting contemporary RCTs in Still’s disease: Stil’s disease is
a rare autoinflammatory disease for which several effective treatment options have
been previously studied and are now available (i.e., anakinra, tocilizumab, and
canakinumab). As such, there is little incentive for patients to enrol within placebo- or
DMARD-controlled RCTs, as biologic therapies are now considered the mainstay of
treatment for refractory Still's disease. As such, it is unlikely that there may be any
further studies conducted regarding the efficacy of anakinra versus no anakinra in
Still's disease. In June 2019, the anaSTILLs Phase Il placebo-controlled RCT of
anakinra was terminated, as meeting the enrolment target of 81 patients was no

longer considered feasible within reasonable time.0

To ensure the parameterisation of the model has been performed using a transparent and

methodical approach, a tabulated summary of the potential sources is provided in Section

B.3.3.1.5 (Table 53) to illustrate the base-case choice(s) of parameter sources, alongside

reasons other sources identified via literature reviewing were not selected.

B.3.3.1. Treatment discontinuation and disease remission

Patients are expected to be treated with a given regimen with the intention of achieving

remission until treatment either: (a) the patient achieves remission (after which treatment

may be continued), or (b) the patient fails to achieve remission. The model attempts to

account for these competing risks for discontinuing a given treatment regimen specifically to

achieve remission (i.e. patients may transition within the model through achieving remission

or failing to achieve remission).
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The probability of discontinuation and/or achieving remission is expected to be influenced by
the treatment assigned and its positioning (i.e. where anakinra is used). Due to a lack of
data, the model assumes no difference in discontinuation or remission between the sJIA and
AOSD populations. However, the model assumes different probabilities of remission and

discontinuation based on treatment and anakinra’s positioning.

In addition, the model accounts for the possibility that the probabilities of remission may be
affected by the course of disease (i.e. monocyclic or chronic). Given that it is not possible for
these probabilities to be studied within a prospective trial (due to the retrospective
classification of disease course), the probabilities applied in the base-case are informed by

clinical expert opinion and are discussed by regimen in the sections below.

B.3.3.1.1. NSAIDs +/- corticosteroids

For NSAIDs + corticosteroids, patients are expected to be treated for a maximum of 4-6
weeks before patients may be switched to an alternative regimen (or have an alternative
treatment added).247® Weekly probabilities for monocyclic patients were estimated using the
Excel Solver plug-in, where the input probabilities for remission and discontinuation were
varied until 5% of patients were on treatment (i.e. most patients [95%] had discontinued or
achieved remission] and approximately 30% of patients were in remission after 6 weeks
(TA238 assumes 68% of patients would be non-responders to NSAIDs + corticosteroids).36
A weekly discontinuation probability of 27.31% was estimated, along with a weekly remission
probability of 12.56%.

For patients with chronic disease course, clinical expert opinion provided to Sobi indicated
that it is highly unlikely that these patients would achieve remission through use of NSAIDs
and/or corticosteroids alone. As such, the model assumes the probability for chronic patients
of achieving remission with NSAIDs and corticosteroids is zero. A weekly discontinuation
probability of 39.30% was estimated using the same methodology as per the monocyclic

group (with an estimated 0% of chronic patients in remission at 6 weeks).

B.3.3.1.2.  Non-biologic DMARDs

In the study by Nordstrom et al. (2012) 20% of AOSD patients treated with csDMARDs
achieve remission by 24 weeks.%? A weekly remission probability of 0.93% was therefore
estimated for monocyclic patients. This probability was assumed to apply for both sJIA and
AOSD patients in the absence of RCT evidence concerning remission achieved with
DMARDs for sJIA patients.
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In NICE TA238, treatment discontinuation rates for csDMARDs were based on the pre-
biologic era wherein csDMARDs were used for extended periods of time (as no other
treatment options were available).3® Solver was again used to inform the discontinuation for
csDMARDs. Patients are expected to be treated with csDMARDs for 12-16 weeks,?#7® and
so the model was calibrated such that after 16 weeks, 5% of patients were still on treatment
(approach taken similar to that for NSAIDs + corticosteroids). This yielded a weekly

probability for discontinuation of 16.23%.

Per the clinical input relating to the use of NSAIDs +/- corticosteroids in patients with chronic
disease course, treatment with csDMARD:s is also not expected to result in remission for
patients with chronic disease course. As such, a weekly discontinuation probability was
calibrated assuming 0% of patients would be in remission at 16 weeks, and 5% would still be

on treatment (yielding an estimate of 17.07%).

B.3.3.1.3. Anakinra and tocilizumab

Estimated remission probabilities for anakinra and tocilizumab are not reported within all the
available RCTs conducted in sJIA and AOSD. This is because at the time earlier studies
were conducted, remission was not considered a relevant endpoint (given that remission had
not been achieved for patients prior to study entry, and the studies were planned to be
conducted for only a limited time horizon). Instead, outcomes relating to improvement
measured via the ACR are indicative of the potential for remission (with continued treatment

over a longer time period). These outcomes are presented and discussed within Section B.2.

There is limited information regarding the expected probabilities of discontinuation or
remission for post-NSAIDs + corticosteroids use of biologics. In a study by Horneff et al.
(2018), daily SC injections of anakinra for 3 months resulted in complete remission in 4 of 9
sJIA patients (44.4%) in the first-line setting.'"® This yields a weekly probability of 4.41%.

Due to a lack of equivalent data for AOSD patients, this value was applied for both cohorts.

Following the use of csDMARDSs, the efficacy of anakinra was studied by Nordstrém et al.
(2012) wherein 50% of AOSD patients treated with anakinra achieved remission by 24
weeks.? A weekly remission probability of 2.85% was therefore estimated. Like with the
csDMARDs, this probability was assumed to apply for the sJIA population in the absence of
RCT evidence concerning remission achieved with either anakinra or tocilizumab. An
alternative study by Pardeo et al. (2015) reported the experience of a single-centre where

anakinra was used in sJIA patients.®” 56% of patients treated with anakinra met the criteria
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for inactive disease by 6 months. Using these data, a weekly remission probability of 3.10%

was estimated. This probability is considered as a sensitivity analysis.

A weekly discontinuation probability of 1.14% may be estimated using NICE TA238 where
12.6% of patients were estimated to discontinue treatment every 12 weeks. Discontinuation
and remission probabilities were assumed to be equal for the sJIA and AOSD populations.
For simplicity, the discontinuation rate is set to be the same for all states of the world (1.14%
per model cycle). A recent study reported cumulative survival of anakinra for a cohort 137
sJIA and AOSD patients. In this study, after 12 months approximately 23% of patients had
discontinued treatment with anakinra for all reasons (including achieving clinical
remission)."® Therefore, this data source was not considered appropriate to inform the

economic model.

In the model base-case, the probability of achieving remission with anakinra or tocilizumab is
considered equal. The model includes the option to specify a relative risk (RR) for the
probability of achieving remission for tocilizumab versus anakinra (e.g. RR of 1.1 would
suggest a 10% improvement in the probability of remission for tocilizumab compared to
anakinra, and a RR of 0.9 would assume a 10% reduction in the probability of remission for
tocilizumab compared to anakinra). Sensitivity analyses were explored wherein the RR of

achieving remission with anakinra versus tocilizumab was varied between 0.9 and 1.1.

Discontinuation and remission probabilities are assumed to be equal for monocyclic and

chronic patients.

B.3.3.1.4. Unresolved

The only treatments considered possible to achieve remission following NSAIDs +/-
corticosteroids, csDMARDSs, anakinra and tocilizumab are (if used): (1) canakinumab, and
(2) BMT. There are no other licensed or recommended interventions for use in Still’s

disease, per the available NHS Clinical Commissioning policies for both sJIA and AOSD.?478

The probability of achieving remission with canakinumab is set to the maximum of achieving
remission with anakinra or tocilizumab in the ‘post-csDMARDSs’ positioning, which may be
deemed an over-estimate of the likely remission probability for patients who have previously
failed to achieve remission on anakinra and tocilizumab. This is considered highly
conservative, as the true probability of achieving remission is expected to be lower (given

that anakinra and canakinumab both block the activity of IL-1), and the use of a higher
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remission probability will thus yield more QALY in the states of the world where additional

further treatment is required.

For patients who survive the surgery, the probability of achieving remission with BMT is set
to 100%. Per the assumption used for canakinumab, this is also considered highly
conservative (higher remission probability leads to more QALY's for the states of the world

wherein excess further treatment is necessary).

It is assumed that it is not possible to achieve remission with any other treatment used in this
setting, as there are no other licensed or recommended options remaining in the pathway.
Use of other interventions is not aligned with the NHS clinical commissioning policies for
sJIA or AOSD, and so assigning the possibility of achieving remission with these treatments
would contradict the available clinical guidance regarding the management of Still's disease

in UK practice.

Discontinuation is not included as a model parameter for the ‘unresolved’ state, as this

health state is assumed to be occupied until either remission or death.

B.3.3.1.5. Summary

A summary of the remission and discontinuation probabilities is provided in Table 53.
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Table 53. Summary of modelled remission and discontinuation probabilities (per model cycle)

State(s) of the world used in

Parameter Value Source / Justification
‘Per-label’ ‘Post-csDMARD’ ‘No anakinra’
Remission
NSAIDs+C 12.56%MC: 0%C s* s s Caliprqted. MC: 5% on treatment after 6w, 30% in remission. C: 0% in
remission.
csDMARDs 0.93%MC; 0%° x v* v* MC: Nordstrom et al. (2012): 20% remission after 24w. C: 0% in remission.
4.41% v x x Horneff et al. (2018): 44.4% remission after 3mth.
Anakinra 2 85% % v « Base-case: Nordstrom et al. (2012): 50% remission after 24w. SA: Pardeo
O 7o et al. (2015): 56% inactive disease after 6mth.
4.41% v x x
Tocilizumab Same efficacy assumed for anakinra and tocilizumab.
2.85% x v v
Unresolved 0.02% v v v Calculation based on assumption - remission only achieved through use of

bone marrow transplant (all living patients).

Discontinuation

27.31%MC: 39.30%° o o o Calibrated. MC: 5% on treatment after 6w, 30% in remission. C: 5% on
NSAIDs+C treatment after 6w.
csDMARDs 16.23%MC: 17.07%°C x v* v* Calibrated. MC and C: assume 5% on treatment after 16w.
Anakinra 1.14%First: 2 039,Second v 4 x NICE TA238 company submission (12.6% over 12w) for first biologic used,
- hazard ratio of 1.818 applied to this probability for the second biologic used
Tocilizumab 1.14%Frst; 2.03%Second v v v based on Sota et al. (2019).

Key: AOSD, adult-onset Still's disease; C, chronic; csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; MC, monocyclic; mth, month(s), NICE, National Institute for Health
and Care Excellence; NSAIDs+C, nonsteroidal anti-inflammatory drug + corticosteroids; SA, sensitivity analysis; sJIA, systemic-juvenile idiopathic arthritis; TA, technology appraisal; w, week(s).

Notes: Model cycle length is 7 days; * Only included if patients are assumed to start at this or an earlier stage within the pathway; ¢ Chronic disease course; M© Monocyclic disease course; First
Discontinuation probability applied for first biologic used; Se¢nd Discontinuation probability applied for second biologic used.
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It is noted that the use of an average discontinuation probability per cycle is imperfect, as a
small proportion of patients are estimated to remain on treatment beyond what may be
considered a plausible maximum treatment duration (e.g. 5% of patients still receiving
NSAIDs + corticosteroids beyond 6 weeks). This is noted as a limitation of the model
structure adopted, but as there is little difference expected between the modelled states of
the world (given the maximum treatment duration of approximately 6 weeks for NSAIDs +
corticosteroids), this was not considered a major limitation in the interpretation of the model
results. The specification of a constant discontinuation probability was also considered
appropriate for those treatments for which long-term treatment is possible (e.g. anakinra and

tocilizumab).

B.3.3.2. Disease recurrence following remission

By definition of the disease course, it is impossible for a monocyclic patient to experience
disease recurrence following remission and so this feature of the disease is explicitly
incorporated within the model (i.e., the probability of experiencing disease recurrence for

monocyclic patients is fixed at 0%).

Due to a lack of data regarding the probability of maintaining disease remission for chronic
patients, it is assumed there is an equal probability of experiencing disease recurrence
irrespective of previous treatment. A study by Yamada et al. (2018) recently reported the
findings of a study regarding relapse in patients with AOSD treated with tocilizumab.'? In
this study, 48 patients with AOSD were enrolled, and a total of 30 relapses during the
observation period of 3.5 years were identified. Using this information, a probability of

relapse per week was calculated using Equation 1 (assuming one relapse per patient).

Equation 1. Calculation of relapse probability

In(1-35)

P(relapse) = 1 — e3-5 xWeeksperyear = (),5356% (per week)

In the base case, following loss of remission it is assumed that patients receive the last

treatment they previously were given. This application is shown in Figure 11.

Company evidence submission for anakinra for the treatment of Still's disease (including Systemic Juvenile
Idiopathic Arthritis and Adult-Onset Still's Disease) [ID1463]

© Sobi (2019). All rights reserved 130 of 192



Figure 11. Base-case transitions following loss of remission
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Key: csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; NSAIDs + C, nonsteroidal anti-
inflammatory drug + corticosteroid.

The model includes two other options following loss of remission: (1) patients return to first
treatment (Figure 12 [left], patients ‘restart’ the pathway beginning with NSAIDs +
corticosteroids) or (2) patients progress to the next line (Figure 12 [right], if a patient
achieves remission with the second biologic and subsequently experiences loss of

remission, they would be progressed to the ‘unresolved’ state).

Figure 12. Transitions following loss of remission in return to first treatment scenario
(top) and progress to the next line scenario (bottom)
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Key: csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; NSAIDs + C, nonsteroidal anti-
inflammatory drug + corticosteroid.
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Expert clinical opinion sought by Sobi indicated that in practice, the next treatment following
loss of remission is considered on a case-by-case basis — for patients who previously
achieved response on a biologic therapy, the expert advisers noted that provided the
response was maintained for a reasonable timeframe (typically for at least six months), they
would treat patients with the same biologic again.''® However, were the response short-lived,
they may look at other options. For patients who relapse several years after being
discharged from routine monitoring after achieving remission, there may be some cases
where treatment with NSAIDs +/- corticosteroids would be initiated (e.g. due to a lack of
information regarding a patient’s treatment history). The model assumption that patients
return to the treatment they received prior to achieving remission was considered the most
likely scenario given the lack of data, and because the other two scenarios are associated

with the following caveats:

. Patients return to first treatment: If patients are assumed to return to the first
treatment they received (NSAIDs +/- corticosteroids), some may achieve remission
ahead of progressing to the last treatment they received (e.g. a patient may have
experienced loss of remission previously achieved through biologic treatment but
may subsequently achieve disease remission through NSAIDs +/- corticosteroids).
This is considered clinically implausible, as treatments that previously did not lead to
disease remission in the first instance would be highly unlikely to lead to remission if
given subsequently (but could theoretically still be used if there has been a long

period of time since treatment was last required)

. Patients progress to next treatment: If patients are assumed to progress to the
next line of treatment, there may be some patients who could have achieved
remission if re-treated with the same treatment they previously achieved remission
with. This scenario is inherently biased against the use of biologic treatments
(anakinra and tocilizumab) as this scenario does not allow the possibility of achieving
remission with a previously-successful biologic. Furthermore, it was considered
implausible to progress from the last recommended option (i.e. first- or second-line

biologic) if previously successful, as there are no other options available thereafter

Therefore, while these scenarios are considered within sensitivity analysis, they should be

interpreted with caution.
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B.3.3.3. Macrophage activation syndrome (MAS)

MAS is captured in the model as an event, as it is an uncommon but potentially fatal
complication associated with Still’'s disease. Patients who develop MAS are not considered a
‘subgroup’ of the disease per se; rather, MAS is defined as condition that may develop for
patients with poorly-controlled disease symptoms or if patients have an infection." If treated
successfully, the majority of the costs of treatment and determinate health effects are only
incurred within a restricted timeframe. However, there may be some long-term health effects

for patients who recover from their development of MAS.

The model omits the long-term consequences of recovering from MAS, such as post-
traumatic stress disorder (PTSD) as a result of having a ‘near-death’ experience.'® These
long-term effects would be extremely difficult to capture robustly within the model owing to
the rarity of MAS, and a lack of data to quantify specific health effects in the long term.
However, through omitting the long-run costs and outcomes attributed to MAS, the model
potentially underestimates the cost-effectiveness of a given state of the world which leads to

lower occurrence of MAS (i.e. through increased use of anakinra).

Current clinical opinion is that the probability of developing MAS is dependent primarily upon
the management of disease-related symptoms and/or presence of infection.5%116:121 There is
some emergent evidence which suggests that use of anakinra specifically may reduce the
probability of patients developing MAS, as in sJIA MAS episodes are often triggered by
disease flare, and so it may be reasonable to expect some response to IL-1 inhibition

(through anakinra use) due to better control of the underlying disease.'??

Historical estimates of MAS occurrence suggest that an estimated 7—10% of patients with
sJIA may develop overt MAS, though these estimates were reported in the pre-biologic era
of care (which as described above is expected to have reduced the number of cases) and
many estimates have been derived for a non-sJIA specific cohort. There is very limited
evidence of the development of MAS for AOSD patients — Giacomelli et al. (2018) suggested
that MAS has been reported in up to 15% of AOSD patients.* Clinical expert advice
provided to Sobi suggested that approximately 8-10% of patients would be expected to
develop MAS (excluding the potential reduction in risk attributable to anakinra use), which is

broadly aligned with previously published estimates in sJIA and AOSD.3%60-62

To inform the economic model, the probability of developing MAS was based on a study by
Grom et al. (2016).'> This study was undertaken to assess the impact of canakinumab
(versus placebo) on the incidence of MAS in sJIA patients, and found that the rates of
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‘probable MAS’ events (using criteria developed by the Medical and Scientific Advisory
Council) expressed per 100 patient-years were 2.8 (canakinumab) versus 7.7 (placebo). The
difference was numerically advantageous towards canakinumab, though not statistically
significant (-4.9 [95% CI: -15.6, 5.9]), and the analysis was based on a relatively small

sample (for a rare event) of 324 patients across a number of trials.

For patients not treated with anakinra, the probability of developing MAS was assumed to be
the mid-point of this estimate range — that is, a weekly probability was calculated assuming a
rate of 5.25 per 100 patient-years.'?? This results in a weekly probability of 0.1006%. For
patients treated with anakinra, this probability is expected to be lower (based on clinical
expert opinion and the findings of the IL-1B-targeting canakinumab study by Grom et al.
[2016])."22 The model incorporates an RR to allow an adjustment to the probability of
developing MAS, though this is assumed to be 1.00 in the model base case (and is varied

within sensitivity analysis) due to a lack of clear evidence in support of a more definitive RR.

For patients who have achieved disease remission, the model assumes it is not possible to
develop MAS. In practice, there may be a very small probability that a patient in clinical
remission may develop MAS; however, the model assumes that if a patient develops MAS
the patient has also experienced loss of remission. Nevertheless, the model includes an
option to specify a probability of developing MAS for those patients in remission (but is

disabled in the base-case).

The model assumes the probability of developing MAS is the same between sJIA and AOSD
patients, due to a lack of data available for AOSD with the same level of reporting per Grom
et al. (2016)."> However, the model incorporates the option to specify different probabilities

for sJIA and AOSD if such data become available.

B.3.3.4. Adverse events

The main AE associated with anakinra is injection site reaction (ISR), based on clinical
studies in sJIA and AOSD.349 Clinical experience with anakinra across a range of
indications suggests that up to 70% of patients experience an ISR, and of those 95% are

mild to moderate in severity.12*

ISRs with anakinra tend to occur within the first weeks of initiating treatment, and patients
who do not experience an ISR within 4 weeks are unlikely to experience any ISR for the
remainder of their treatment.’?* In the Quartier et al. (2010) RCT of anakinra versus placebo,

the AE “pain at injection site” was observed at a rate of 8.00 per patient-year in the first
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month of administration, followed by a rate of 0.99 per patient-year thereafter (follow-up until

one year, including 50% of patients who crossed over from placebo).*

ISRs are also known to occur in patients treated with tocilizumab, though given that
tocilizumab is administered once per week these events are expected to occur at a lower
frequency versus anakinra. In the Yokota et al. (2008) RCT of tocilizumab versus placebo,
18% of patients experienced mild ISRs within the open-label lead in phase (tocilizumab
administered once every 2 weeks for a period of 6 weeks).'?> No further ISRs were reported
in the double-blind and extension periods of the study (which covered a follow-up period of

at least 60 weeks).

The model considers a probability of patients treated with anakinra experiencing ISRs per
model cycle (week); and captures separate probabilities for sJIA and AOSD patients. For
tocilizumab, a probability of 0% is assumed to apply (based on the relatively low proportion
of ISRs observed in the study by Yokota et al. [2008] after the first 6 weeks).

For sJIA patients treated with anakinra, the probability of ISR was calculated by assuming a

8.00 X1+0.99 xX11

weighted average rate of = 1.574 per patient-year, based on the study by

Quartier et al.* By dividing this value by 365.25 (days per year), a per-administration
probability of 0.43% was calculated.

For AOSD patients treated with anakinra, data from the Nordstrom et al. (2012) study were
considered.®? In this study, seven patients out of 12 receiving anakinra reported a Grade 1
ISR, one patient reported a Grade 2 ISR, and four additional patients in the open-label
extension (OLE) study reported a Grade 1 ISR. Based on a total of n=12 anakinra patients

and n=10 csDMARD patients (8 of whom switched to anakinra and completed the OLE

7+1+4
12+8

study), and assuming a 1-year follow-up for all patients, = 0.60 per patient-year. By

dividing this value by 365.25 (days per year), a per-administration probability of 0.16% was

calculated.
A summary of the input values is reported in Table 54.

Table 54. Injection site reaction adverse event included in economic model

Treatment Group | Dosing frequency Probability Source / Rationale
(per week) (per administration)
Tocilizumab sJIA 0.50 0.00% | Assumption
AOSD 0.25 0.00% | Assumption
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Treatment Group | Dosing frequency Probability Source / Rationale
(per week) (per administration)
Anakinra sdlA 7.00 0.42% | Quartier (2011)
AOSD 7.00 0.16% | Nordstrém (2012)

Key: AOSD, adult-onset Still's disease; sJIA, systemic juvenile idiopathic arthritis

All other AEs were not considered in the economic analysis. This omits some known AEs
associated with other treatments (particularly those associated with corticosteroids such as
weight gain, diabetes, and osteoporosis). These AEs were not considered necessary to
capture within the model as all states of the world incorporate the same NSAID +
corticosteroid treatment duration, costs and utilities. Consequently, the omission of other
AEs is a relatively-conservative assumption (in relation to assessing the likely cost-

effectiveness of anakinra in either treatment setting).

B.3.3.5. Mortality

The model captures two potential causes of disease-related mortality; MAS and BMT:

o MAS: MAS may occur at any point in the treatment pathway and is expected to be
fatal in approximately 10-41% of cases.® Evidence suggests mortality may be higher
for sJIA versus AOSD patients, however this has not been studied in depth. The
base-case analysis assumes a 12.9% mortality risk associated with MAS based on a

published study by Kumakura et al.??

. BMT: BMT is anticipated to only be used as a ‘last resort’ for patients with
uncontrolled disease in the ‘further treatment’ health state who are unresponsive to
other treatments, therefore is only applied in this health state. Clinical expert opinion
estimated BMT to be fatal in 25% of cases, which is similar to mortality rates
observed at the Great Ormond Street Hospital for Children (acknowledging that
mortality at 1-year may not be directly-linked to the transplant procedure itself).26
However, a recent study by Silva et al. (2018) identified a transplant-related mortality

risk of 12.5% which is used within the model base case'?’

Mortality from all other causes are assumed to be captured within background mortality
estimates, derived using the Office for National Statistics (ONS) life tables (based on data
from 2015 to 2017, published in September 2018).1%
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The application of mortality in the model used to inform this submission differs from the
assumptions used in the previous NICE submission of tocilizumab in sJIA (TA238). In
TA238, a constant mortality risk was estimated and applied for the 16-year time horizon.
Within the context of a time horizon of 30 years and acknowledging the importance of
capturing differences in mortality estimates owing to the probability of MAS in particular, the
application of mortality in the model used to inform this submission was considered more
appropriate for the decision problem. Similar to TA238 however, the model used to inform
this submission assumes no difference in mortality according to treatment received (except
due to MAS or use of BMT, both of which were not captured in TA238).7”

The application of mortality in this submission omits some known mortality effects, such as
long-term issues associated with prolonged steroid use (e.g. renal and/or cardiovascular
problems). Due to the complexity of attempting to capture such mortality effects, these were
omitted from the analysis, which is noted as a limitation of the submitted model. However,
the omission of other mortality effects is considered conservative, since increased/earlier
use of anakinra is expected to lead to reduced need for prolonged steroid use (e.g. use of

steroids for patients who develop MAS due to uncontrolled disease).

B.3.3.6. Summary of sources to inform economic model

There are several important limitations with the evidence base for Still's disease required to
inform the model. Nevertheless, some studies were not considered appropriate to inform the
economic model, and so a summary of the sources used, alongside reasons why alternative

studies were or were not used to inform the economic model is provided in Table 55.

Table 55: Summary of selected sources to inform economic model parameters

Approach and justification

Estimated constant discontinuation™ rates for NSAIDs + corticosteroids and csDMARDs were
used such that 95% of patients discontinued after 6 weeks (NSAIDs + corticosteroids) or 16
weeks (csDMARDSs). For anakinra and tocilizumab, the same rate of discontinuation was
assumed per NICE TA238 (tocilizumab for sJIA), with an adjustment applied to account for
increased discontinuation for patients with a history of prior treatment with biologics.

Limited evidence is available to quantify discontinuation rates for NSAIDs, corticosteroids
and csDMARDs (such as methotrexate) in current UK clinical practice. Published NHS
clinical commissioning policies for sJIA and AOSD note maximum treatment times of 6 and
16 weeks. 95% was chosen as an arbitrary estimate of the majority of patients having
discontinued within this time period. For anakinra and tocilizumab, data from NICE TA 238
were considered appropriate to inform this appraisal.

Discontinuation
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Approach and justification

For NSAIDs + corticosteroids, 30% of patients were assumed to achieve remission (noting
that these are expected to be monocyclic patients). If anakinra or tocilizumab are used after
NSAIDs + corticosteroids, it is assumed that data from a study by Horneff (2018) apply. For
¢csDMARDSs, anakinra and tocilizumab (when used after csDMARDs**), the Nordstrém (2012)
study was used. For csDMARDs, it was assumed that remission is only possible for
monocyclic patients. In a sensitivity analysis, data from a study by Pardeo (2015) were also
considered should anakinra or tocilizumab be used after csDMARDs.

For ‘unresolved’ patients, bone marrow transplantation was assumed to be 100% effective at
achieving remission in those patients who survive the procedure. Should canakinumab be
included within this state, the same rate of remission was assumed as per anakinra and
tocilizumab.

The probability of remission is expected to be dependent on the treatment used and the
positioning of anakinra, as well as the baseline severity of disease. A real-world evidence
study by Kearsley-Fleet (2018) was not considered appropriate to inform the economic
model. This study considered a non-randomised population, of which the difference in patient
characteristics may lead to biased estimates of treatment effect (e.g. the anakinra arm had
far greater history of MAS, which is directly linked to poor disease control).

Remission

Data from a study by Yamada (2018) were used to inform the probability of (chronic) loss of
remission. Following loss of remission, it was assumed that patients would return to the point
in the treatment pathway where remission was achieved based on clinical expert opinion. For
completeness, a sensitivity analysis was undertaken to explore the impact on results should
loss of remission be omitted from the economic model structure.

In an open-label extension to the Nordstrém (2012) study, 7/14 patients receiving anakinra
were still in remission at week 52 (an additional 28 weeks) versus 2/3 still receiving
¢csDMARD. This study was not considered appropriate for informing loss of remission as
follow-up was still relatively short (28 weeks), and some patients crossed over from
¢sDMARD to anakinra (n=5).

The probability of developing MAS was taken from Grom (2016). While this study considered
patients treated with canakinumab versus placebo, the study provides a recent estimate of
likely development rates across a biologic treatment that acts upon IL-1 and placebo. IL-1 is
understood to play an important role in MAS, and so these two treatment arms provide a
useful range of development rates for consideration within the economic model.

The majority of other studies did not provide a timeframe over which MAS is expected to
develop — for example, in a study by Giacomelli (2018) it was noted that MAS “has been
reported in up to 15% of AOSD patients”. To avoid the need to estimate the duration of follow
up, the Grom (2016) study was preferred for use within the model.

Loss of remission

MAS

The only AE captured within the economic model was ISR, as these events were considered
the most impactful on patients and occur with the greatest frequency. Through consultation
with clinical experts, this was noted as a key adverse event associated with anakinra, and so
while other AEs are known to exist, these were not captured within the model for simplicity.
Also, in the previous TA238 of tocilizumab in sJIA, AEs were excluded from the economic
model, and so the same approach was carried forward in this appraisal.

AEs

Key: AE, adverse event; AOSD, adult-onset Still’'s disease; csDMARDs, conventional synthetic disease-
modifying antirheumatic drug; ISR, injection site reaction; MAS, macrophage activation syndrome; NICE, National
Institute for Health and Care Excellence; NSAIDs, non-steroidal anti-inflammatory drugs; sJIA, systemic juvenile
idiopathic arthritis.

Notes: * Discontinuation within this context refers to ceasing to continue treatment without adding and/or
switching to achieve remission. ** In the Nordstrom (2012) study, patients were excluded if considered refractory
to corticosteroids and DMARD. Refractory state was defined as need for prednisolone = 10 mg/day (or
equivalent) with or without concomitant use of DMARD, and unacceptable disease activity as determined by the
investigator.
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B.3.4. Measurement and valuation of health effects

B.3.4.1. Summary of approach to capturing health effects within the

model

As discussed in Section B.3.2, the primary aim of treatment for patients with Still's disease
(sJIA or AOSD) is to achieve clinical disease remission. Consequently, the model adopts a
relatively simplistic approach to capture differences in HRQL over time. Upon entering the

model, the key events that are expected to affect utility are:
° Achieving disease remission

. Exhausting all available treatment options (NSAIDs, corticosteroids, csDMARDs,

anakinra, and tocilizumab), and thus having ‘unresolved’ disease
. Developing macrophage activation syndrome (MAS)
. Experiencing an injection site reaction (ISR)

The previous NICE assessment of tocilizumab for sJIA (TA238) considered the relationship
between ACR response and utility while patients received multiple lines of treatment.”” This
resulted in the use of a model which included 22 Markov states based on a combination of
the line of therapy and response category (plus death). The model considered the possibility
of achieving an ACR response of 30, 50, 70, or 90; as well as the potential for patients to not

achieve a response to treatment and therefore have ‘uncontrolled’ disease.

Since publication of TA238, clinical practice has shifted towards achieving remission (i.e.
complete disappearance of clinical symptoms such as fever, and normalisation of laboratory
test results) versus only managing clinical symptoms. Therefore, while patients may
experience improvements in HRQL attributable to treatment response, the use of an
economic model centred around disease remission was considered to be more reflective of
current practice and would capture the maijority of the health benefits associated with

treatment.

B.3.4.2. Health-related quality-of-life data from clinical trials

In the previously mentioned clinical trials of anakinra, the EQ-5D questionnaire was not
administered to patients. However, were the EQ-5D questionnaire administered it is unlikely
that the estimates obtained would be directly relevant to inform the economic model
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presented within this submission. This is due to the treatment pathway structure of the

economic model, which would be impossible to collect data for within a single trial.

For the two sJIA studies, the CHAQ was administered to patients. In the llowite et al. (2009)
study, anakinra was associated with an improvement in the mean change in CHAQ (versus
placebo) at week 28 of —-0.25 vs 0.13.3 In the Quartier et al. (2011) study (ANAJIS), patients
treated with anakinra reported a non-statistically significant reduction in the CHAQ of

approximately 37% at 1 month, versus 9% for placebo (p=0.236).*

The Nordstrom et al. (2012) study in AOSD collected information using the HAQ, SF-36, as
well as global and disease-related assessments of health.%? A significantly greater number of
patients using anakinra achieved improvements according to the SF-36 physical health
summary compared to patients using DMARDs (Figure 7A; p=0.011). SF-36 mental health
summary showed no differences between groups (Figure 7B, p=0.74). Findings relating to

the HAQ and other assessments of health were not reported within this study.

While these studies provided outcomes relating to HRQL, they were not considered

appropriate for informing the economic model as:

. The studies were conducted in a relatively low number of patients (n=22 for Quartier
et al. [2011] and Nordstrédm et al. [2012], n=50 for llowite et al. [2009]) for a limited
follow-up period (1 month for Quartier et al. [2011], 28 weeks for llowite et al. [2009],
24 weeks for Nordstrom et al. [2012])34:92

. No patients were recorded as achieving disease remission within the three studies,

given that the maximum duration of follow-up was only 24 weeks

. The reporting of information concerning the HRQL for patients was not reported to a
high level of detail that may be necessary to inform the economic model (for
example, it is unclear how changes in CHAQ occurred over time with respect to the

12-week run-in phase of the llowite et al. [2009] study) 3

Therefore, external information was sought to inform the cost-effectiveness analysis.

B.3.4.3. Health-related quality-of-life studies

A systematic review was conducted to identify HRQL studies undertaken in sJIA and/or
AOSD. Details of the search strategies employed, databases searched, and number of hits

are provided in Appendix H. Only one study was identified that provides utility values that
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may be appropriate for use within this submission — the previous NICE assessment of
tocilizumab for sJIA (TA238).”” Further information regarding this study is provided in
Section B.3.4.

B.3.4.4. Mapping

Within TA238, utility values were derived according to a relationship between the CHAQ and
utility, and each response category measured according to ACR score was associated with a
correspoding CHAQ value.”” Four possible equations were presented, and the TA238 base-

case assumes a quadratic relationship between utility and CHAQ (shown in Equation 2).

Equation 2. Utility estimation (base-case from NICE TA238)

Utility = 0.82 — 0.11 X CHAQ — 0.07 X CHAQ2
Key: CHAQ, Childhood Health Assessment Questionnaire.

It should be noted that the relationship used in TA238 was derived using data from two
tocilizumab trials of adult rheumatoid arthritis patients (OPTION and LITHE, N=1800).
Further details of the derivation of Equation 2 may be found in the TA238 company

submission.

The assumed CHAQ values per ACR category are presented within Table 56. Provided
alongside these are the assumptions imposed within the model used to inform this

submission. These are:

e For patients in remission, the highest ACR score of 90 reported within TA238 is

assumed to be representative of average utility
o For patients with active disease, an ACR score of 30 is assumed to apply

Table 56. Assumed CHAQ scores according to ACR achieved

ACR category CHAQ Health state(s)

No response or uncontrolled disease 1.7442 Not used in base-case analysis
ACR 30 1.2699 All patients not in remission
ACR 50 1.1351 Not used

ACR 70 0.8601 Not used

ACR 90 0.6692 All patients in remission

Key: ACR, American College of Rheumatology; CHAQ, Childhood Health Assessment Questionnaire.

Note: Baseline CHAQ in the Quartier et al. study was 1.67 for patients randomised to anakinra, and 1.44 for
patients randomised to placebo.
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In practice, patients residing within the ‘unresolved’ state are expected to be treated with
various experimental treatments (e.g. Janus kinase inhibitors [JAK] inhibitors), unlicensed
and/or non-recommended therapies (e.g. canakinumab), or invasive interventions (e.g. bone
marrow transplantation). It is unknown how successful each of these therapies may be, or
how accessible these options may be. In the absence of data to inform this model
parameter, it is assumed that patients have the same utility as those receiving
recommended treatment options. However, for patients that are truly uncontrolled, utility is

expected to be lower.

A summary of the health-state utility values used to inform the economic model is provided
in Table 57.

Table 57. Health-state utility values used in economic model

Health state(s) Utility Description

Remission 0.7150 PatllenFs aSS|g_ne<_j higher utility value through
achieving remission.

Not in remission 05674 Patients assumed to maintain an ACR score of

30.

Key: ACR, American College of Rheumatology; DMARD, disease-modifying anti-rheumatic drug; NSAID, non-
steroidal anti-inflammatory drug.

Note: Within the model, utility values are age adjusted.

To ensure these values exhibit face validity in the longer-term, age-adjustment was applied
to take into account the expected decline in utility as patients age. A general population
study by Ara and Brazier (2011) was used to estimate utility multipliers (Table 58).'2° This
study provides average utility scores for the general population within each age category.
Baseline age within the model is assigned a multiplier of 1, and all older ages that fall into
the categories within the Ara and Brazier study are assigned a corresponding multiplier

based on the ratio of utility values. For example, if average age at baseline was 40, utility at

0.8824
0.9069

age 41 would be based on the ratio of = 97.30% (based on values in Table 58).
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Table 58. General population utility by age group (Ara and Brazier, 2011)

Age range (years) Number of responders Utility value
<30 8,083 0.9383
30to=<35 3,608 0.9145
35t0<40 4,020 0.9069
40to<45 3,746 0.8824
45t0<50 3,294 0.8639
50 to <55 3,156 0.8344
55t0 <60 3,285 0.8222
60 to <65 2,739 0.8072
65t0<70 2,993 0.8041
70to<75 2,501 0.7790
75t0<80 1,895 0.7533
80to=<85 1,199 0.6985

B.3.4.5. Injection site reaction (ISR)

ISR disutility has previously been reported as -0.01 in an economic evaluation by Restelli et
al. (2017) regarding the treatment of human immunodeficiency virus (HIV)."*° This study
cites a disutility for rash from a study by Kauf et al. (2008), also conducted in HIV."3" The

disutility associated with ISR was assumed to apply for one day, and so the calculated QALY

—-0.01

loss per occurrence of ISR was estimated as: Py

= —0.0000274. The impact of ISR-

related disutility is explored within sensitivity analysis.

B.3.4.6. Macrophage activation syndrome (MAS)

The utility decrement associated with MAS was assumed to be comparable to the loss in
utility experienced as a result of developing sepsis. This assumption was considered
appropriate by clinical experts and published literature which noted that in terms of their

clinical features, it is difficult to differentiate between sepsis, disease flare-ups, or MAS."32

A disutility for sepsis was identified within a cost-utility analysis by Beauchemin et al. (2016)
in breast cancer of -0.4684."3 The disutility associated with MAS was assumed to apply for
14 days, as in practice hospitalisation as a result of developing MAS could vary between

several days to several months. Therefore, the calculated QALY loss per occurrence of MAS

14
365.25

was estimated as: —0.4684 x = —0.01795.
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B.3.4.7. Health-related quality-of-life data used in the cost-effectiveness
analysis

A summary of the utility values used in the economic analysis is provided in Table 59.

Table 59. Summary of utility values for cost-effectiveness analysis

State Utility value: | g50, ¢ Referenca In Justification
mean submission
NSAID+C
csDMARD #1
csDMARD #2 “Non-remission” utility
_ _ 0.567 (0.537, 0.598) values assumed to be
Biologic #1 equivalent.
Biologic #2 B.3.4.4, page 141
Unresolved
Patients assigned higher
Remission 0.715 (0.987, 0.743) utility value through
achieving remission.
ISR -0.01 (-0.076, 0.000) B.3.4.5, page 143 | Restelli (2017)'%
MAS -0.4684 (0.4216, 0.5155) | B.3.4.6, page 143 | Beauchemin, (2016)'33

Key: ClI, confidence interval; csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; ISR,
injection site reaction; MAS, macrophage activation syndrome; NSAID+C, nonsteroidal anti-inflammatory drug +
corticosteroids; SE, standard error.

B.3.5. Cost and healthcare resource use identification,

measurement and valuation

B.3.5.1. Resource identification, measurement and valuation studies

A systematic review was conducted to identify resource identification, measurement and
valuation studies undertaken in sJIA and/or AOSD. Details of the search strategies
employed, databases searched, and number of hits are provided in Appendix I. In addition to
NICE TA238, one study was identified (Shenoi et al., 2018) but was not considered
applicable for use within the economic model. However, data from NICE TA238 were used

to inform the economic model, described further in the relevant sections below.

B.3.5.2. Drug costs and market share estimates

Relevant drugs and market share estimates within the treatment pathway for Still's disease
were identified using a range of sources, including the previous NICE assessment of
tocilizumab for sJIA (TA238), NHS policies for AOSD and sJIA, as well as expert clinical
opinion and the British National Formulary (BNF). Table 60 displays the acquisition costs

and pack sizes for each drug considered relevant to the submission.
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Table 60. Summary of acquisition costs

Drug category | Drug Cost per pack Pack size Reference
NSAIDs Naproxen (500mg) £3.58 56 | eMIT
Ibuprofen (200mg) £0.31 48 | eMIT
. . Prednisolone (5mg) £0.26 28 | eMIT
Corticosteroids -
Methylprednisolone (1,000mg) £6.42 1] eMIT
Azathioprine (50mg) £1.59 56 | eMIT
Cyclosporine (25mg) £11.14 30 | BNF
csDMARDs :
Leflunomide (20mg) £3.57 30 | eMIT
Methotrexate (2.5mg) £0.86 24 | eMIT
Anakinra (100mg/0.67ml) £183.61 7 | BNF
i i Tocilizumab (80mg/4ml)* £102.40 1| BNF
Biologics —
Tocilizumab (162mg/0.9ml) £913.12 4 | BNF
Canakinumab (150mg/1ml) £9,927.80 1| BNF

Key: BNF, British National Formulary; csDMARD, conventional synthetic disease-modifying anti-rheumatic drug;
eMIT, electronic marketing information tool; NSAID, nonsteroidal anti-inflammatory drug.

Note: *Excluding the confidential simple patient access scheme (PAS) discount. In the base-case analysis, an
assumed PAS discount of il is applied for tocilizumab.

It should be noted that there is a confidential, simple patient access scheme (PAS) discount
in place for tocilizumab, as of July 2019 (reported on the Patient Access Schemes Liaison
Unit website). Due to the confidential nature surrounding the volume of discount offered, it is
not possible to include the “true” cost of tocilizumab within this submission, and so sensitivity
analysis has been conducted to explore the possible range of prices by considering PAS
discounts ranging from 0% to 100%. In the base-case analyses presented, an assumed PAS
discount of [l is applied. Results assuming the list price for tocilizumab are also

presented in sensitivity analysis.

Naproxen and ibuprofen were the NSAIDs identified as most commonly used in practice.
Prednisolone or IV methylprednisolone were the corticosteroids used most frequently. Each

of the NSAIDs and corticosteroids were assigned equal market shares (i.e. 50:50 split).

It is assumed that methotrexate is the first choice of csDMARD and cyclosporin the second
choice should a patient fail to achieve a sufficient response to methotrexate (and be given a
second csDMARD prior to the use of biologics). Azathioprine and leflunomide are included
within the model as indicated by the current NHS policy for AOSD?* but are assigned a
market share of 0% in the base case as methotrexate and cyclosporine were identified as

the most likely first and second choices by clinical experts.

The use of biologics is dependent on the modelled state of the world:
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¢ Inthe ‘per-label’ state of the world (base-case analysis), the model assumes all
patients would receive anakinra as a first-choice biologic therapy, for both sJIA and
AOSD patients

o In the ‘post-csDMARD’ state of the world (sensitivity analysis), the model assumes
50% of AOSD patients would receive anakinra as a first-choice biologic therapy.
However, given the pre-existing NICE guidance for tocilizumab in sJIA, the model
assumes all sJIA patients would receive tocilizumab as the first-choice biologic

therapy

¢ In the ‘no anakinra’ state of the world, all patients are expected to be treated with
tocilizumab as the first (and only) choice of biologic therapy (noting that tocilizumab is
not licensed for the treatment of AOSD, but is recommended in the NHS Clinical

Commissioning policy for AOSD)

The cost of canakinumab was also included within the model should a proportion of patients
be treated with this as part of the ‘unresolved’ state. In the model base-case, it is assumed
that 0% of patients receive canakinumab (as it is not recommended in current NHS Clinical

Commissioning policies for sJIA or AOSD).

Table 61 provides a brief summary of the market share assumptions for each category of

treatment.

Table 61. Summary of market share assumptions

Drug category | Drug Market share assumptions
NSAIDs Naproxen First-line: 50%
Ibuprofen First-line: 50%
i i Prednisolone First-line: 50%
Corticosteroids - _ -
Methylprednisolone | First-line: 50%
Azathioprine Not used
csDMARDS Cyclospo.rine Second-line: 100% (AOSD only)
Leflunomide Not used
Methotrexate First-line: 100%
First-line: Used in 50% of AOSD patients (regardless of
positioning), 100% of sJIA patients if used before
¢csDMARDs, and in 0% of sJIA patients if used after
. . . ¢csDMARDSs. In the ‘no anakinra’ state of the world,
Biologics Anakinra

market share is 0% for all patients.

Second-line: Used in 100% of patients after tocilizumab.
In the ‘no anakinra’ state of the world, market share is 0%
for all patients.
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Drug category | Drug Market share assumptions

First-line: Used in 50% of AOSD patients (regardless of
positioning), 0% of sJIA patients if used before

o ¢csDMARDs, and in 100% of sJIA patients if used after
Tocilizumab csDMARDs.

Second-line: Used in 100% of patients after anakinra
(not applicable for the ‘no anakinra’ state of the world).

Key: AOSD, adult-onset Still's disease; csDMARD, conventional synthetic disease-modifying anti-rheumatic
drug; NSAID, nonsteroidal anti-inflammatory drug; sJIA, systemic-juvenile idiopathic arthritis.

Some patients may continue treatment with a previous line in combination with the next line
of therapy. While the model assumes no additional efficacy for concomitant NSAIDs,
corticosteroids, or csDMARDSs, the additional costs are included for completeness. In the
base-case analysis, all patients are assumed to incur the costs for NSAIDs indefinitely (given
that these are relatively very low costs). A recent study by Vitale et al. (2019) highlighted that
of patients receiving biologics, 41.1% were still receiving concomitant corticosteroids at the
latest follow-up, and 51.1% were still receiving concomitant csDMARDs.'** For simplicity, it

was assumed that all patients receiving csDMARDs continued to receive corticosteroids.

B.3.5.3. Dosing

For AOSD, all patients are administered a fixed dose for drugs excluding prednisolone,
azathioprine, cyclosporine and tocilizumab which are dosed according to patient weight (kg).
sJIA patients are dosed according to weight (kg) with the exceptions of leflunomide (fixed)
and methotrexate which is dosed according to body surface area (BSA, m?). The doses per

administration and total dose per model cycle length (7 days) are displayed in Table 62.
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Table 62. Summary of dosing application

Dru Grou Dosing Reference Dosing notes
g P mg/admin | Freq | mg/cycle g
Nabroxen sJIA 3.125/kg 2/d| 1,093.75 | BNFc 5-7.5 mg/kg twice daily; max 1 g per day
P AOSD 375.0 2/d | 5,250.00 | BNF 500-1,000mg daily in 1-2 divided doses
SJIA 9.0/kg 5/d | 7.875.00 | BNFc Up to 60mg/kg daily (sJIA), 30-40mg/kg (JIA) in 4-6 doses, max
2.4g per day
Ibuprofen 300-400mg 2-4 times a day initially, can be increased to 600mg 4
AOSD 300.0 3/d| 6,300.00 | BNF times a day, 200-400mg 3 times a day may be adequate for long-
term use
. SJIA 1.5/kg 1/d 262.50 | BNFc 1-2mg/kg per day initially, to be reduced after a few days, max
Prednisolone 60mg per day
AOSD 0.9/kg 1/d 472.50 | AOSD policy, NHS ref: 170056P 0.8-1mg/kg per day for 4-6 weeks
Methyl- SJIA 20.0/kg | 0.75/d | 1,125.00 | BNFc l1JO—tg03rrc1lgélskegsonce daily or on alternate days (max. per dose 1 g) for
rednisolone 40 :
P I AOSD 1000.0 1/d | 3,000.00 | Fujii T. et al. (1997) 1,000 mg, 3 administrations
sdlA 2.0/kg 1/d 350.00 | Frosch M. et al. (2008) 2 mg/kg/day
Azathiopri - i i -
Zzathioprine AOSD 2.0/kg 1/d | 1,050.00 | AOSD policy, NHS ref: 170056P 2 2_.25mg/!<g for patients with normal TPMT levels, 1-1.25mg/kg for
patients with heterozygote TPMT levels
sJIA 2.0/kg 2/d 700.00 Assume per AOSD
Cycl i BNF, AOSD policy, NHS ref: 170056P i ily initi i i
yclosporine AOSD 2.0/kg 2/d | 2.100.00 policy re 1.5mg/kg twice daily initially, up to 2.5mg/kg twice daily after 6
weeks, max 5mg/kg per day
5-20mg a day (based on weight). Loading dose of 100mg/day for 3
, sJIA 12.5 1/Md 87.50 | Hayward K. et al. (2009) days can be given to adult sized patients to facilitate rapid
Leflunomide attainment of steady-state levels
AOSD 15.0 1/d 105.00 | AOSD policy, NHS ref: 170056P 10-20mg daily
- 3 — - 5
SJIA 12.5/m? 1w 1166 | BNFc 10 15mg/m once weekly initially, increase up to 25mg/m? once
Methotrexate weekly if necessary
AOSD 16.25 1/w 16.25 | AOSD policy, NHS ref: 170056P 7.5-25mg/week
sJIA 1.5/kg 1/d 262.50 | BNFc 1-2mg/kg per day for <50kg, max 100mg
Anakinra [
AOSD 100.0 1/d 700.00 | AOSD policy, NHS ref: 170056P 100mg/day. Can be increased to 200mg/day, can be reduced to

50mg/day (administered as 100mg on alternate days)
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Dosing

Drug Group - Reference Dosing notes
mg/admin | Freq | mg/cycle

Tocilizumab sJIA 12.0/kg | 0.50 /w 150.00 | BNFc For sJIA <30kg, 12mg/kg every 2 weeks, else 8mg/kg per 2 weeks
(intravenous) AOSD 8.0/kg | 0.25 /w 150.00 | BNF 8mg/kg every 4 weeks, max 800mg
Tocilizumab sJIA 162.0 1/ w 162.0 | BNFc Assumed one syringe per week
(syringe) AOSD 162.0 | 0.50 /w 81.0 | BNF Assumed one syringe every 2 weeks (for weight 230kg)
Canakinumab sdlA 4.0/kg | 0.25 /w 25.00 | BNFc 4mg/kg every 4 weeks, max 300mg. Must be >7.5kg

AOSD 300.0 | 0.25 /w 75.00 | BNF 4mg/kg every 4 weeks, max 300mg

Key: AOSD, adult-onset Still's disease; BNF, British national formulary; BNFc, British national formulary for children; d, day; kg, kilogram; m? metres squared; mg, milligram; NHS, National
health service; sJIA, systemic-juvenile idiopathic arthritis; TPMT, thiopurine methyltransferase; w, week

Source: BNF, 2019;5> NHS England Commissioning Policy AOSD NHS Ref 170056P2* Fuijii et al. 1997;"3 Frosch et al. (2008);'3® Hayward et al. (2009)%7
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To incorporate the costs of treatment, it is necessary to establish the average doses of
medications administered to patients. For simplicity, the average weight and BSA for the
AOSD and sJIA populations were used to obtain an average dose per treatment per patient
group. Weight data were taken from NICE TA238, and BSA was calculated using a
combination of the aforementioned weight data and UK demographic data concerning

general population height.

In the base case, sJIA patients are given a weight of 25kg and BSA of 0.95m? until they
reach the age of 18, at which point they are assumed to be the same as an average AOSD
patient at 75kg (and a BSA of 1.87m?, though no AOSD doses are based on BSA). The

average weight and BSA for each sub-population were varied within sensitivity analysis.

As the costs of treatment vary between the AOSD and sJIA patients, it is necessary to
determine the proportion of the sJIA cohort who become adults in the longer term. In the
Quartier et al. study, the age range at baseline was 2 to 20 years. Using the mean and
standard deviation of the age of the cohort, the proportion of patients over 18 for each model
year was obtained, with all patients classed as adults after 16 years (i.e. the minimum age of
patients is 2 years, and so after 16 years all sJIA patients would be considered adults). The

proportion of sJIA patients moving to adulthood over time is shown in Figure 13.

Figure 13. Proportion of sJIA patients younger than 18 years of age
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B.3.5.4. Administration costs

The majority of drugs are administered orally and so no costs are assumed to apply.
Methylprednisolone and tocilizumab may be administered via IV infusion which is costed at
£154.46 per administration (eMIT — code 410 [assumed to be consultant led outpatient
rheumatology]). Anakinra and canakinumab are self-administered SC injections and
therefore are assumed to have zero administration costs (however, based on limited

experience with canakinumab, it could be administered within a hospital setting).

In September 2019, a subcutaneous formulation of tocilizumab was licensed. Based on
clinical opinion provided to Sobi, it is expected that approximately 50% of patients are
currently receiving SC tocilizumab, with the remaining 50% still receiving IV tocilizumab.
Over time, practice is expected to shift to a larger proportion of patients receiving SC
tocilizumab, and so this assumption may be varied within the model. For patients receiving

SC tocilizumab, zero administration costs are assumed to apply.

In practice, sJIA patients may require an additional appointment with a consultant to
demonstrate how they may self-administer anakinra or tocilizumab. To explore the potential
impact of adding this cost within the model, an additional cost of one consultant-led
outpatient rheumatology appointment is applied for all patients in the ‘per-label’ and ‘post-
csDMARD’ states of the world in a scenario analysis. This cost is separate to general
medical resource use, which is discussed in further detail within Sections B.3.5.5 and
B.3.5.6.

B.3.5.5. Medical resource use costs

Routine tests and medical resource use costs were taken from published sources, primarily
NHS reference costs (2017/18) and are displayed in Table 63.

Table 63. Medical resource use unit costs

Category Resource Cost
sJIA AOSD*
Full blood count £2.51
Liver function test £1.11
Erythrocyte sedimentation rate £2.51
Tests - -
C-reactive protein £2.51
Urea, electrolytes and creatinine £1.11
Lipid test £2.51
GP appointment £31.00
Haematology £288.00 £160.00
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Cost
Category Resource
sJIA AOSD*
Radiology £192.00 £145.00
Ophthalmology £102.00 £98.00
Rheumatology £245.00 £146.00
Contact with Health
Psychol 243. 170.
Care Professional and Sychology £243.00 £170.00
Admissions Immunology £219.00 £269.00
Occupational therapy £73.00
Physiotherapy £55.00
Inpatient stay (per day) £339.00

Key: AOSD, adult-onset Still's disease; GP, General Practitioner; sJIA, systemic juvenile idiopathic arthritis.
Note: *AOSD costs assumed to apply for sJIA cohort after age 18.

B.3.5.6. Medical resource use frequencies

Medical resource use frequencies separated by sub-population (AOSD or sJIA) and
medication type were estimated based on the previous NICE submission in sJIA (TA238),
and consultation with clinical experts. A summary of these frequencies is provided in Table
64. The same medical resource use frequencies were assumed to apply for sJIA and AOSD
patients, though some cost items were identified as specific to adult and paediatric patients

(marked with an asterisk in Table 64).

Table 64. Medical resource use frequencies per year (for each treatment)

Resource NSAID+C | DM #1 | DM #2 Ana Toc Can

Full blood count 18.0 18.0 18.0 18.0 18.0 18.0
Liver function test 18.0 18.0 18.0 18.0 18.0 18.0
Erythrocyte sedimentation rate 18.0 18.0 18.0 18.0 18.0 18.0
C-reactive protein 18.0 18.0 18.0 18.0 18.0 18.0
Urea, electrolytes and creatinine 18.0 18.0 18.0 18.0 18.0 18.0
Lipid test - - - - 18.0 -
GP appointment 3.5 3.5 3.5 3.5 3.5 3.5
Haematology* 2.0 2.0 20 2.0 2.0 2.0
Radiology* 0.4 0.4 0.4 0.4 04 0.4
Ophthalmology* 2.0 2.0 2.0 2.0 2.0 2.0
Rheumatology™* 1.5 1.5 1.5 1.5 1.5 1.5
Psychology* 0.4 04 0.4 0.4 04 04
Clinical Immunology* 1.5 1.5 1.5 1.5 1.5 1.5
Occupational therapy 3.5 3.5 3.5 3.5 35 35
Physiotherapy 3.5 3.5 3.5 3.5 3.5 3.5
Inpatient stay (days) 1.7 1.7 1.7 1.7 1.7 1.7

Key: A&E, accident and emergency; Ana, anakinra; AOSD, adult-onset Still's disease; Can, canakinumab; DM,
conventional systemic disease-modifying anti-rheumatic drug; GP, General Practitioner; NSAID+C, nonsteroidal
anti-inflammatory drug + corticosteroids; sJIA, systemic juvenile idiopathic arthritis; Toc, tocilizumab.
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Note: *Different costs available for adult and paediatric patients incurring this medical resource use item.

B.3.5.7. Adverse event costs

ISRs were the only adverse event considered in the model. The cost associated with the
resolution of ISRs is assumed to be zero as treatment is primarily hot or cold compresses,
and the majority of ISRs experienced are usually mild and transient in nature. No other AEs

are considered within the submission (please see Section B.3.3 for further information).

B.3.5.8. Macrophage activation syndrome (MAS) costs

There is no clearly established guidance for the treatment of MAS in UK clinical practice.
The NHS Clinical Commissioning Policy for sJIA (NHS England E03X04) recommends
where MAS is severe or steroid resistant, treatment with anakinra may be life-saving and
should not be delayed.”® However, patients may also be treated with a combination of high-

dose |V corticosteroids with cyclosporin or IV immunoglobulin.38

Within the model base-case analysis, it is assumed that patients will require an average
hospital stay of 14 days, comprising of 7 days within an intensive care unit (ICU) and 7 days
in a high dependency unit (HDU). For drug costs, all patients are assumed to require
treatment with corticosteroids (IV methylprednisolone, 30mg/kg for 3 days), cyclosporin
(4mg/kg for 3 days), and anakinra (100mg/day for the duration over which utility impacts are
expected to apply [14 days in the base-case analysis]). In addition, approximately 50% of

patients are expected to require IV immunoglobulin (IVIG, 1.5g/kg for 2 days).

A summary of the costs applied in the model following the development of MAS is presented
in Table 65.

Table 65. Summary of costs associated with MAS

Item sJIA AOSD Description and source
LOS in ICU (days) 7 7 Assumption based on clinical expert opinion
LOS in HDU (days) 7 7 Assumption based on clinical expert opinion

NHS reference costs (2017/18). CCU17 High
dependency unit for children and young
people; CCUO1 Non-specific, general adult
critical care patients predominate

Cost per day (ICU) £1,957.81 £1,466.60

NHS reference costs (2017/18). CCUO4
Paediatric intensive care unit (paediatric
Cost per day (HDU) £909.48 £1,466.60 critical care patients predominate); CCUO1
Non-specific, general adult critical care
patients predominate

Assumed 30mg/kg for 3 days, cost-per-mg

Methylprednisolone £14.45 £43.34 calculated from Table 62
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Item sJIA AOSD Description and source

. Assumed 4mg/kg for 3 days, cost-per-mg
Cyclosporine £4.46 £13.37 calculated from Table 62
Anakinra £367.22 | £367.22 | Assumed 100mg/day for 14 days, cost-per-

injection taken from Table 62

VIG £4.050.00 £12.150.00 g’s\lslgrsr;ed 1.5g/kg for 2 days, cost-per-g from
::\’/a:téents requiring 50% 50% Assumption based on clinical expert opinion
Total hospital costs £20,071.01 | £20,532.38 | Calculation
Total drug costs £2,411.12 £6,498.92 Calculation
Total costs £22,482.13 | £27,031.30 | Calculation

Key: AOSD, adult-onset Still's disease; ICU, intensive care unit; IVIG, intravenous immunoglobulin; LOS, length
of stay; MRU, medical resource use; sJIA, systemic juvenile idiopathic arthritis.

Note: Drug costs calculated assuming average weights of 25kg (sJIA) and 75kg (AOSD).

B.3.5.9. Remission costs

In practice, following confirmation of disease remission some patients may continue

treatment (perhaps tapering the dose given over time) for a specific time period. For patients
for whom treatment may be gradually reduced, this is expected to take place over a period of
approximately 1-3 years. For others, treatment may be given indefinitely (to minimise the risk

of losing remission).

To incorporate the possibility that several patients may remain on treatment or undergo dose
tapering after remission, it is assumed that within each remission health state a proportion of
patients still incur the costs associated with the health state from which they achieved
remission. In addition, patients are expected to be seen by a rheumatologist and an

immunologist once per year for monitoring.

In the base case this proportion is set to 50% for the remission health states following use of
either anakinra or tocilizumab, and 0% for all other health states. A recent study by Sota et
al. reported cumulative retention rates of anakinra at 12, 24, 48, and 60 months of follow-up
of 74.3%, 62.9%, 49.4%, and 49.4%, respectively.""® These rates do not distinguish between
patients in remission and those with persistent active disease, and so should be interpreted
with caution. Further to this, the model accounts for patients failing prior regimens and
experiencing loss of remission, and so identifying a suitable value to populate the model is
challenging. However, the assumed estimate of 50% of patients in remission continuing to
receive treatment with either anakinra or tocilizumab until loss of remission or death was
considered a reasonable assumption in light of the Sota et al. study and clinical opinion

provided to Sobi.?"119
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The assumption of a static proportion of patients in remission still receiving treatment was
made in the absence of clear information to model distinct remission health states based on
treatment use, and in acknowledgement that it is extremely difficult to populate this model
assumption. However, the lack of additional assumed costs for the health states associated
with NSAIDs, corticosteroids and csDMARDSs, as well as the lack of added costs for patients
who achieve remission with BMT from the ‘unresolved’ state, is considered conservative;

and alternative values for these costs are explored within sensitivity analysis.

B.3.5.10.Unresolved disease costs

Unresolved patients are expected to be treated with unlicensed treatment options, enrol
within clinical trial, or be in a permanently 'unresolved' state and thus require additional
medical resource use. Data to quantify the costs of this health state are not well
documented, and so the costs are reliant upon a number of assumptions. In the model base

case, canakinumab is not assumed to be used (as it is not recommended).

It is assumed that 1% of patients in this state may undergo BMT per year (0.0193% per
model cycle). A cost of £96,956 was taken from NICE TA577 company submission (cost of
allogeneic stem cell transplant), and the probability of remission was assumed to be 1 minus
the probability of death (estimated at 12.5% based on a study by Silva [2018] — see Section
B.3.3.5 for more information).'27:140 [f successful, no further costs are expected to be
incurred, which is considered to be a conservative estimate of the ‘true’ costs of follow-up

(e.g. ongoing monitoring for patients who develop graft-versus-host disease etc.).

All other patients were estimated to require additional medical resource use costs versus
those patients treated with recommended treatment options (such as NSAIDs,
corticosteroids, csDMARDs etc.). In TA238, annual resource use costs ranged from £374.16
(Response ACR 90) to £3,640.51 (no response). For “Response ACR 30", the annual cost

was £545.60, and so the estimated additional medical resource use costs for ‘unresolved’

patients may be represented by a multiplier of: ESSLS()j = 6.67. This multiplier may be

applied to the estimated per-cycle cost of non-treatment specific medical resource use for
the recommended treatment options (£53.25) — i.e. all contact with healthcare professionals

and hospital admissions, resulting in a cost per week of £355.32.

In the model base-case analysis, the multiplier approach was used as this application allows
for consistency between medical resource use estimates taken from NICE TA238 (i.e. the

relative increase for unresolved patients is maintained); and allows for ease of stress testing
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the added costs required for ‘unresolved’ patients in sensitivity analysis (i.e. a single value
may be varied, as opposed to varying individual unit costs and frequencies). However, for
completeness, a micro-costed estimate of the average resource use for ‘unresolved’ patients

is also included within the economic model.

A summary of the costs associated with unresolved disease applied within the model base-

case analysis is presented in Table 66.

Table 66. Summary of costs associated with unresolved disease

Category Application

BMT Cost of £96,956 applied for 1% of patients per year, equating to £18.62 per week.
Others Multiplier of 6.67 applied to non-treatment-specific MRU costs = £280.96 per week.
Total £299.58

Key: BMT, bone marrow transplant; MRU, medical resource use.

B.3.6. Summary of base-case analysis inputs and assumptions

B.3.6.1. Base-case analysis inputs

A summary of the variables applied within the economic model base-case analysis (‘per-
label’ versus ‘no anakinra’), alongside the corresponding measurement of uncertainty, is
provided in Table 67.

Table 67. Summary of variables applied in the economic model

Variable Value Distribution (95% CI) Section
Proportion of AOSD to receive 2" DMARD 100% Fixed B.3.2.3
Proportion of sJIA to receive 2" DMARD 0% Fixed B.3.2.3
Time horizon (years) 30 Fixed B.3.24
Model cycle length (days) 7 Fixed B.3.2.4
ADR: Costs 3.5% Fixed B.3.2.4
ADR: QALYs 3.5% Fixed B.3.2.4
ADR: LYs 0% Fixed B.3.24
Average age: AOSD (years) 39 Normal (35, 43) B.3.2.5
Average age: sJIA (years) 8.5 Normal (8, 9) B.3.2.5
Proportion of females 70% Beta (62.9%, 76.6%) B.3.2.5
Proportion with monocyclic disease 25.5% Beta (22.8%, 28.2%) B.3.2.5
Proportion of patients with AOSD 37.5% Beta (34.5%, 40.5%) B.3.2.5
e enosen poveyorpetents | g1 | B @ao% 1% | B33
m‘;‘i:g'x:tsﬁ?\lns“/:fg:fg (%frzi?é')'ty for patients 39.3% Beta (36.3%, 42.3%) B.3.3.1
xfheﬂéﬁgﬁ%gf&i&'ﬂig for patients treated |, g0, Beta (10.6%, 14.7%) B.3.3.1
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Variable Value Distribution (95% CI) Section
Weekly remission probability for patients treated o .

with NSAIDs+c (chronic) 0% Fixed B.3.31
Weekly discontinuation probability for patients o o o

treated with csDMARDs (monocyclic) 16.2% Beta (14.0%, 18.6%) B.3.31
Weekly discontinuation probability for patients o o o

treated with csDMARDSs (chronic) 17.1% Beta (14.8%, 19.5%) B.3.3.1
Weekly remission probability for patients treated o o o

with csDMARDs (monocyclic) 0.9% Beta (0.4%, 1.6%) B.3.3.1
Weekly remission probability for patients treated o .

with csDMARDSs (chronic) 0% Fixed B.3.31
Weekly remission prgbablllty for patients treated 4.4% Beta (3.2%, 5.7%) B.3.3.1
with anakinra or tocilizumab (per-label)

Weekly remission probability for patients treated o o o

with anakinra or tocilizumab (post-csDMARD) 2.9% Beta (1.9%, 4.0%) B.3.3.1
Weekly discontinuation probability for patients o o o

treated with anakinra or tocilizumab (first biologic) 1.1% Beta (0.6%, 1.9%) B.3.3.1
Weekly discontinuation probability for patients

treated with anakinra or tocilizumab (second 2.0% Beta (1.2%, 3.0%) B.3.3.1
biologic)

Relative r.isk of aghieving remission for patients 1.00 Fixed B.3.3 1
treated with anakinra

Weekly remission probability for patients treated 0.02% Beta (0.00%, 0.14%) B.3.3.1
with further tx

Probability of remission from BMT 100% Fixed B.3.3.1
Weekly Io_ss of remission probability for 0% Fixed B3.3.2
monocyclic patients

We.ekly loss of remission probability for chronic 0.54% Beta (0.18%, 1.07%) B.3.3.2
patients

Weekly probability of developing MAS for patients o o o

not treated with anakinra 0.10% Beta (0.00%, 0.37%) B.3.3.3
Relative r.isk of d(-?veloping MAS for patients 1.00 Fixed B.3.3.3
treated with anakinra

Probability of developing MAS in remission states | 0% Fixed B.3.3.3
sJIA per-administration probability of ISR for o o o

tocilizumab 0% Beta (0.0%, 0.0%) B.3.3.4
AOSD per-administration probability of ISR for

tocilizumab 0% Beta (0.0%, 0.0%) B.3.3.4
sdIA _per-admlnlstratlon probability of ISR for 0.43% Beta (0.119%, 0.905%) B.3.3.4
anakinra

AOSI_Z) per-administration probability of ISR for 0.16% Beta (0.013%, 0.485%) B3.3.4
anakinra

Probability MAS is fatal (per episode) 10% Beta (8.2%, 11.9%) B.3.3.5
Probability BMT is fatal (per procedure) 12.5% Beta (10.5%, 14.6%) B.3.3.5
Utility: Remission health states 0.715 Beta (0.987, 0.743) B.3.4.4
Utility: Non-remission health states 0.567 Beta (0.537, 0.598) B.3.4.4
Utility: <30 years 0.938 Beta (0.933, 0.943) B.3.4.4
Utility: 30 years 0.915 Beta (0.905, 0.923) B.3.4.4
Utility: 35 years 0.907 Beta (0.898, 0.916) B.3.4.4
Utility: 40 years 0.882 Beta (0.872, 0.893) B.3.4.4
Utility: 45 years 0.864 Beta (0.852, 0.875) B.3.4.4
Utility: 50 years 0.834 Beta (0.821, 0.847) B.3.4.4
Utility: 55 years 0.822 Beta (0.809, 0.835) B.3.4.4
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Variable Value Distribution (95% CI) Section
Utility: 60 years 0.807 Beta (0.792, 0.822) B.3.4.4
Utility: 65 years 0.804 Beta (0.790, 0.818) B.3.4.4
Utility: 70 years 0.779 Beta (0.763, 0.795) B.3.4.4
Utility: 75 years 0.753 Beta (0.734, 0.772) B.3.4.4
Utility: 80 years 0.699 Beta (0.672, 0.724) B.3.4.4
Disutility: ISR (per-administration) -0.010 Beta (-0.076, 0.000) B.3.4.5
Disutility: MAS (per episode) -0.468 Normal (-0.515, -0.421) B.3.4.6
PAS: Tocilizumab [ ] Fixed B.3.5.2
Cost: Naproxen (500mg) £3.58 Normal (£3.23, £3.93) B.3.5.2
Cost: Ibuprofen (200mg) £0.31 Normal (£0.28, £0.34) B.3.5.2
Cost: Prednisolone (5mg) £0.26 Normal (£0.23, £0.29) B.3.5.2
Cost: Methylprednisolone (1,000mg) £6.42 Normal (£5.79, £7.05) B.3.5.2
Cost: Azathioprine (50mg) £1.59 Normal (£1.43, £1.75) B.3.5.2
Cost: Cyclosporine (25mg) £11.14 Fixed B.3.5.2
Cost: Leflunomide (20mg) £3.57 Normal (£3.22, £3.92) B.3.5.2
Cost: Methotrexate (2.5mg) £0.86 Normal (£0.78, £0.94) B.3.5.2
Cost: Anakinra (100mg/0.67ml) £183.61 Fixed B.3.5.2
Cost: Tocilizumab (80mg/4ml, IV)* [ ] Fixed B.3.5.2
Cost: Tocilizumab (162mg/0.9ml, SC)* [ ] Fixed B.3.5.2
Cost: Canakinumab (150mg/1ml) £9,927.80 Fixed B.3.5.2
MS: Naproxen 50% Beta (46.9%, 53.1%) B.3.5.2
MS: Ibuprofen 50% Beta (46.9%, 53.1%) B.3.5.2
MS: Prednisolone 50% Beta (46.9%, 53.1%) B.3.5.2
MS: Methylprednisolone 50% Beta (46.9%, 53.1%) B.3.5.2
MS: Azathioprine (15 or 2" choice of csDMARD) 0% Fixed B.3.5.2
. H st H
e L L
. i nd i
anakinva and post-oDMARD) D | 100% Fixed B.3.5.2
MS: Leflunomide (15t or 2" choice of csDMARD) 0% Fixed B.3.5.2
. st H
b A L
. nd i
Anakinra and postcsDMARD) | 0% Fixed B.35.2
MS: Anakinra as 1%t choice biologic (per-label) 100% Fixed B.3.5.2
MS: Anakinra as 2" choice biologic (per-label) 0% Fixed B.3.5.2
?gi’;ﬁé‘sag;\;l‘fRas)w choice biclogic for AOSD 50% Beta (46.9%, 53.1%) B.3.5.2
'(V'P%:Sﬁgs'sufgs)znd choice biclogic for AOSD 50% Beta (46.9%, 53.1%) B.3.5.2
(I\;/IS%:’\,AAAn;ISr)\ra as 15t choice biologic for sJIA (post- 0% Fixed B.3.52
(I;/L%:’\,/T\An;gr;ra as 2" choice biologic for sJIA (post- 100% Fixed B.3.5.2
MS: Tocilizumab (‘no anakinra’) 100% Fixed B.3.5.2
MS: Tocilizumab as 15t choice biologic (per-label) 0% Fixed B.3.5.2
MS: Tocilizumab as 2" choice biologic (per-label) | 100% Fixed B.3.5.2
I(\gg:szgggll\zﬂlJArrl;ag)as 1st choice biologic for AOSD 50% Beta (46.9%, 53.1%) B.3.5.2
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Variable Value Distribution (95% CI) Section
?g%;lgggﬁﬂ;g)as 2" choice biologic for AOSD | 50, Beta (46.9%, 53.1%) B.3.5.2
I(\:I)g;:c?:gll\zﬂirgag)as 13t choice biologic for sJIA 100% Fixed B.3.5.2
I(\g?):slgcs:gﬁj'&n;g)as 2" choice biologic for sJIA 0% Fixed B.3.52
Dosing: Naproxen, AOSD (mg/cycle) 5,250 Fixed B.3.5.3
Dosing: Naproxen, sJIA (mg/cycle) 1,093.75 Fixed B.3.5.3
Dosing: Ibuprofen, AOSD (mg/cycle) 6,300 Fixed B.3.5.3
Dosing: Ibuprofen, sJIA (mg/cycle) 7,875 Fixed B.3.5.3
Dosing: Prednisolone, AOSD (mg/cycle) 472.5 Fixed B.3.5.3
Dosing: Prednisolone, sJIA (mg/cycle) 262.5 Fixed B.3.5.3
Dosing: Methylprednisolone, AOSD (mg/cycle) 3,000 Fixed B.3.5.3
Dosing: Methylprednisolone, sJIA (mg/cycle) 1,125 Fixed B.3.5.3
Dosing: Azathioprine, AOSD (mg/cycle) 1,050 Fixed B.3.5.3
Dosing: Azathioprine, sJIA (mg/cycle) 350 Fixed B.3.5.3
Dosing: Cyclosporine, AOSD (mg/cycle) 2,100 Fixed B.3.5.3
Dosing: Cyclosporine, sJIA (mg/cycle) 700 Fixed B.3.5.3
Dosing: Leflunomide, AOSD (mg/cycle) 105 Fixed B.3.5.3
Dosing: Leflunomide, sJIA (mg/cycle) 87.5 Fixed B.3.5.3
Dosing: Methotrexate, AOSD (mg/cycle) 16.25 Fixed B.3.5.3
Dosing: Methotrexate, sJIA (mg/cycle) 11.66 Fixed B.3.5.3
Dosing: Anakinra, AOSD (mg/cycle) 700 Fixed B.3.5.3
Dosing: Anakinra, sJIA (mg/cycle) 262.5 Fixed B.3.5.3
Dosing: Tocilizumab, AOSD (mg/cycle) 150 Fixed B.3.5.3
Dosing: Tocilizumab, sJIA (mg/cycle) 150 Fixed B.3.5.3
Dosing: Canakinumab, AOSD (mg/cycle) 75 Fixed B.3.5.3
Dosing: Canakinumab, sJIA (mg/cycle) 25 Fixed B.3.5.3
Average weight: AOSD 75kg Normal (67.65kg, 82.35kg) B.3.5.3
Average weight: sJIA 25kg Normal (22.55kg, 27.45kg) B.3.5.3
Average BSA: sJIA 0.95m? Normal (0.86 m?, 1.04 m?) B.3.5.3
Cost: Administration of methylprednisolone £154.64 Normal (£139.33, £169.60) B.3.54
Cost: Administration of tocilizumab (IV) £154.64 Normal (£139.33, £169.60) B.3.5.4
Cost: Tocilizumab as IV (remainder SC) 50% Beta (46.9%, 53.1%) B.3.5.4
Cost: Full blood count £2.51 Normal (£2.26, £2.76) B.3.5.5
Cost: Liver function test £1.11 Normal (£1.00, £1.22) B.3.5.5
Cost: Erythrocyte sedimentation rate £2.51 Normal (£2.26, £2.76 B.3.5.5
Cost: C-reactive protein £2.51 Normal (£2.26, £2.76) B.3.5.5
Cost: Urea, electrolytes and creatinine £1.11 Normal (£1.00, £1.22) B.3.5.5
Cost: Lipid test £2.51 Normal (£2.26, £2.76) B.3.5.5
Cost: GP appointment £31.00 Normal (£27.96, £34.04) B.3.5.5
Cost: AOSD Haematology £160.00 Normal (£144.32, £175.68) B.3.5.5
Cost: sJIA Haematology £288.00 Normal (£259.78, £316.22) B.3.5.5
Cost: AOSD Radiology £145.00 Normal (£130.79, £175.68) B.3.5.5
Cost: sJIA Radiology £192.00 Normal (£173.18, £210,82) B.3.5.5
Cost: AOSD Ophthalmology £98.00 Normal (£88.40, £107.60) B.3.5.5
Cost: sJIA Ophthalmology £102.00 Normal (£92.00, £112.00) B.3.5.5
Cost: AOSD Rheumatology £146.00 Normal (£131.69, £160.31) B.3.5.5
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inform ‘other costs’ in the ‘unresolved’ health state

Variable Value Distribution (95% CI) Section
Cost: sJIA Rheumatology £245.00 Normal (£220.99, £269.01) B.3.5.5
Cost: AOSD Psychology £170.00 Normal (£153.34, £186.66) B.3.5.5
Cost: sJIA Psychology £243.00 Normal (£219.19, £266.81) B.3.5.5
Cost: AOSD Immunology £269.00 Normal (£242.64, £295.36) B.3.5.5
Cost: sJIA Immunology £219.00 Normal (197.54, £240.46) B.3.5.5
Cost: Occupational therapy £73.00 Normal (£65.85, £80.15) B.3.5.5
Cost: Physiotherapy £55.00 Normal (£49.61, £60.39) B.3.5.5
Cost: Inpatient stay (per day) £339.00 Normal (£305.78, £372.22) B.3.5.5
MRU: Full blood count (all tx) 18 per year Fixed B.3.5.6
MRU: Liver function test (all tx) 18 per year Fixed B.3.5.6
MRU: Erythrocyte sedimentation rate (all tx) 18 per year Fixed B.3.5.6
MRU: C-reactive protein (all tx) 18 per year Fixed B.3.5.6
MRU: Urea, electrolytes and creatinine (all tx) 18 per year Fixed B.3.5.6
MRU: Lipid test (tocilizumab only) 18 per year Fixed B.3.5.6
MRU: GP appointment (all tx) 3.5 peryear | Fixed B.3.5.6
MRU: Haematology (all tx) 2 per year Fixed B.3.5.6
MRU: Radiology (all tx) 0.4 per year | Fixed B.3.5.6
MRU: Ophthalmology (all tx) 0 per year Fixed B.3.5.6
MRU: Rheumatology (all tx) 1.5 peryear | Fixed B.3.5.6
MRU: Psychology (all tx) 0.4 per year | Fixed B.3.5.6
MRU: Immunology (all tx) 1.5 peryear | Fixed B.3.5.6
MRU: Occupational therapy (all tx) 3.5 peryear | Fixed B.3.5.6
MRU: Physiotherapy (all tx) 3.5 per year | Fixed B.3.5.6
MRU: Inpatient stay (all tx) 1.7 per year | Fixed B.3.5.6
Cost: ISR resolution £0.00 Fixed B.3.5.7
Cost: resolve MAS (sJIA) £22,482.13 Normal (£20,279, £24,685) B.3.5.8
Cost: resolve MAS (AOSD) £27,031.30 Normal (£24,382, £29,680) B.3.5.8
Proportion of health state cost applied to

remission health states (achieved remission on 0% Fixed B.3.5.9
NSAIDs+c or csDMARDs)

Proportion of health state cost applied to

remission health states (achieved remission on 50% Beta (46.9%, 53.1%) B.3.5.9
biologics)

MRU: Rheumatology (remission health states) 4 per year Fixed B.3.5.9
MRU: Immunology (remission health states) 4 per year Fixed B.3.5.9
e L I
Eﬁ’r‘;‘;‘g:\fgd‘?fh‘gﬁ”;fat& ‘zggreg‘glg)'v” n 0.0193% Beta (0.0%, 0.15%) B.3.5.10
Cost: BMT (per procedure) £96,956 Normal (£87,454, £106,458) | B.3.5.10
Multiplier applied to non-tx-specific MRU costs to 6.67 Normal (6.02, 7.33) B.3.510

Key: ADR, annual discount rate; AOSD, adult-onset Still's disease; BMT, bone-marrow transplant; BSA, body
surface area; Cl, confidence interval; csDMARD, conventional systemic disease-modifying anti-rheumatic drug;
ICU, intensive care unit; ISR, injection site reaction; LYs, life years; MAS, macrophage activation syndrome;
MRU, medical resource use; MS, market share; NSAID+c, nonsteroidal anti-inflammatory drug + corticosteroid;
PAS, Patient Access Scheme; QALYs, quality-adjusted life year; sJIA, systemic juvenile idiopathic arthritis; tx,

treatment(s).

Note: *Assuming a PAS discount of i} Price excluding PAS: £102.40 (1x vial for infusion), £913.12 (4x

syringe for injection)
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B.3.6.2. Assumptions

A summary of the key assumptions made within the cost-effectiveness model used to inform

this submission is provided in Table 68.

Table 68. Summary of key assumptions made in the economic model

the model means
that transitions are
informed using
constant
probabilities.

limited evidence to incorporate time-dependency, and to align with the
memoryless property of the Markov structure. This allows for simple
incorporation of disease reoccurrence into the model.

Constant probabilities of discontinuation were applied within the
previous NICE assessment of tocilizumab for sJIA.

It is acknowledged that the use of constant probabilities is imperfect, as
this may lead to an over-estimation of patients on treatment beyond
what may be typically considered a maximum plausible duration before
adding/ switching treatments (e.g. 4-6 weeks for those receiving
corticosteroids). However, were time dependency implemented (e.g.
through the use of tunnel states), this would have added substantial
complexity to the model calculations for relatively little additional benefit.

Assumption Rationale Section(s)
Weight (and by The key model parameters affected by weight relate to the acquisition of | B.3.2,
extension, BSA) is tocilizumab (as most other affected parameters are associated with B.3.5.
assumed to be fixed | similar costs for each ‘state of the world’, and nearly all patients treated
for sJIA patients with anakinra will require exactly one 100mg vial per administration,
aged under 18 regardless of weight).
years, and for An average sJIA patient may require anywhere between 2 and 8 vials of
AOSD or sJIA tocilizumab per administration, and so average weight is varied within
patients over the sensitivity analysis to assess the potential influence of this assumption
age of 18 years. on cost-effectiveness results. The assumption of fixed weight within a
group was chosen for simplicity (as tracking changes in weight over time
would increase model complexity).
Maijority of model Due to the growing understanding that sJIA and AOSD are the same B.3.2,
inputs for sJIA disease, it was considered most appropriate for model inputs to be the B.3.3.
patients over the same when sJIA patients reach adulthood (18 years), with the following
age of 18 are exceptions: (1) requirement for at least one or two csDMARDs prior to
assumed to be the use of biologics (as diagnosis of sJIA continues into adulthood), and (2)
same as per the transition probabilities (as health state occupancy prior to age of 18
AOSD population years based on sJIA probabilities, and so determining proportion of
(e.g. MRU). patients over the age of 18 years to weight-average transition
probabilities would be highly complex).
Markov structure of | This model structure was chosen for several reasons. B.3.2,
the ‘model eXh'b',tS Firstly, it is a relatively simple model structure that may be adjusted to B.3.3.
the ‘memoryless reflect a number of possible treatment pathways; allowing a transparent
property, and so a presentation of model assumptions and making best use of the (limited)
treatment history is | gata. This includes allowing patients to enter the model at different parts
not explicitly of the pathway, conducting extensive sensitivity analysis by varying
modelled. individual or even groups of parameters, and omitting parts of the
treatment pathway simply.
Secondly, it is unknown how treatment history may affect specific model
parameters. The incorporation of several additional parameters to
quantify time-dependency would rely on clinical assumption that would
be impossible to validate with currently-available evidence.
Finally, a Markovian structure was adopted and considered in the
previous NICE assessment of tocilizumab for sJIA. This model structure
was ultimately accepted as appropriate for decision making.
Markov structure of | Transition probabilities were assumed to be fixed as there is highly B.3.3
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within remission are
assumed to be a
proportion of those
incurred in non-
remission.

individual patient transitions applies also to the costing of remission.
Patients may enter remission at different points in time and may fail to
maintain remission at any subsequent cycle. Therefore, applying a cost
upon entry to remission may be inappropriate. A proportion of costs
maintained was assumed to apply, which is varied in sensitivity analysis.

Assumption Rationale Section(s)
Only AE captured The most common AE associated with anakinra is ISR. All other AEs B.3.3,
by the model is were excluded for simplicity, and it is understood that if patients were to | B.3.4.
ISRs. develop severe AEs this may lead to treatment discontinuation (which is
captured by the model). All AEs were excluded from the model used to
inform the previous NICE assessment of tocilizumab for sJIA, however it
was considered necessary to acknowledge the difference in the number
of ISRs associated with anakinra versus tocilizumab treatment.
Disease-specific The model does not capture all disease-specific mortality, as to capture B.3.3
mortality only other effects would rely upon extensive clinical assumptions. The
captured via MAS omission of these other mortality effects is considered conservative, as
and BMT. the use of anakinra is expected to reduce the risk of death through
unresolved disease and/or long-term complications associated with
inferior treatment option (such as corticosteroids)
Efficacy of No clear data regarding the long-term efficacy of canakinumab were B.3.3
canakinumab identified (in relation to a matched comparison versus anakinra and/or
assumed to be tocilizumab). The positioning of canakinumab means that it may follow
equivalent to anakinra, both of which target IL-1 and so the efficacy of canakinumab is
anakinra or expected to be lower than it would be were canakinumab used in a
tocilizumab. population that has not previously failed treatment with anakinra. In the
absence of clear data to suggest otherwise, it was assumed that
canakinumab was equivalently efficacious as anakinra and tocilizumab.
The model base-case analysis excludes canakinumab use given that it
is not routinely used in NHS practice.
Probability of There is extremely limited evidence available in support of the efficacy B.3.3
remission achieved | of unlicensed, non-recommended treatment options used following the
through use of non- | failure of all other regimens (i.e. NSAIDs, corticosteroids, csDMARDJs],
recommended, anakinra and tocilizumab). While there is evidence available for
unlicensed and/or canakinumab and BMT, this does not apply to other treatments (in an
experimental sJIA and/or AOSD population, specifically after all other options have
treatments failed).
assumed to be zero
The same utility By definition, patients whom reside within the ‘on active treatment’ B.3.4
value is assumed to | health states have not yet achieved remission which is the key goal of
apply for all patients | treatment. This application of utility values is simplified, aligned with
receiving a current treatment goals, and avoids several issues relating to treatment
recommended sequencing, cross-comparability of trial populations (which may be
treatment option. required were treatment-specific utilities incorporated), and data
availability (i.e. the availability of [C]HAQ and ACR scores for each
relevant treatment).
The same utility Data to quantify health-related quality of life for sJIA and AOSD patients | B.3.4
values are assumed | are sparsely reported, and where available were not considered relevant
to apply for sJIA to the decision problem. Sensitivity analysis has been conducted to
and AOSD ascertain the impact of alternative utility values on cost-effectiveness
(excluding the results.
impact of age).
Costs incurred The previously-highlighted limitation relating to the ability to track B.3.5

Key: ACR, American College of Rheumatology; AE, adverse event; AOSD, adult-onset Still's disease; BMT,
bone marrow transplant; BSA, body surface area; (C)HAQ, (Childhood) Health Assessment Questionnaire;
¢csDMARD, conventional systemic disease-modifying anti-rheumatic drug; IL-1, interleukin-1; ISR, injection site
reaction; MAS, macrophage activation syndrome; mg, milligram(s); MRU, medical resource use; NICE, National
Institute for Health and Care Excellence; NSAID, nonsteroidal anti-inflammatory drug; QALY, quality-adjusted life

year.
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B.3.7. Base-case results

Pairwise results for the base-case analysis (‘per-label’ versus ‘no anakinra’) are presented in
Table 70. The ‘per-label’ use of anakinra is associated with cost savings of approximately
£56,790 and an incremental QALY gain of 0.666 and is therefore shown to be a dominant
treatment strategy, versus no use of anakinra. The incremental net monetary benefit (INMB)
demonstrates the extent to which the ‘per-label’ state of the world dominates the ‘no

anakinra’ state of the world. Disaggregated results are provided in Appendix J.

Table 69. Base case pairwise results (‘per-label’ versus ‘no anakinra’)

Arm Total Incremental ICER INMB
Costs (£) | QALYs | LYs Costs (£) | QALYs | LYs (£)

No anakinra | 258,107 11.304 | 28.202

Per-label 201,317 11.970 | 28.774 -56,790 0.666 0.572 | Dominant | 70,102

Key: ICER, incremental cost-effectiveness ratio; INMB, incremental net monetary benefit; LY, life year; QALY,
quality-adjusted life year.

Note: These results take into account the assumed commercially-sensitive simple patient access scheme
discount for tocilizumab (JJlf). INMB calculated assuming a willingness-to-pay threshold of £20,000 per QALY
gained.

Incremental cost-effectiveness results for all three modelled states of the world are
presented in Table 70. The use of anakinra following csDMARDs (‘post-csDMARD’) is
associated with cost savings and additional QALY's versus the ‘no anakinra’ state of the
world, yet the ‘per label’ positioning of anakinra is associated with further benefits (and
therefore, the ‘per-label’ positioning dominates both the ‘no anakinra’ and ‘post-csDMARD’
states of the world). ICERs are not presented owing to the fact that all relevant ICERs are

dominant. Disaggregated results are provided in Appendix J.

Table 70. Base case incremental results (all states of the world)

Arm Total Incremental INMB (£), vs.

Costs (£) | QALYs | LYs Costs (£) | QALYs | LYs | 1) 2)

1) No anakinra 258,107 11.304 | 28.202

2) Post-csDMARD | 224,343 | 11.657 | 28.509 | -33,764 0.353 0.307 | 40,817

3) Per-label 201,317 | 11.970 | 28.774 | -23,026 0.313 0.265 | 70,102 | 29,285

Key: csDMARD, conventional systemic disease-modifying anti-rheumatic drug; INMB, incremental net monetary
benefit; LY, life year; QALY, quality-adjusted life year.

Note: Treatments ranked according to increasing QALYs. These results take into account the assumed
commercially-sensitive simple patient access scheme discount for tocilizumab (JJl}). INMB calculated assuming
a willingness-to-pay threshold of £20,000 per QALY gained.
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B.3.8. Sensitivity analyses

B.3.8.1. Deterministic one-way sensitivity analysis

Deterministic one-way sensitivity analysis (OWSA) was undertaken to demonstrate the
influence of key model parameters on cost-effectiveness results. Model parameters subject
to parameter uncertainty were sampled at the extremes of their plausible bounds and the
cost-effectiveness results were recorded. The top 10 most influential parameters were
identified and the associated impact on cost-effectiveness results is shown in a tornado

diagram.

The tornado diagrams are presented in Figure 14 and Figure 15 for comparisons of the ‘per-
label’ and ‘post-csDMARD’ states of the world versus the ‘no anakinra’ state of the world.
Overall, the results show that the results are most sensitive to the assumptions concerning
the probability of maintaining or achieving remission, as well as discontinuing a given
treatment. No individual parameter included within the OWSA led to a negative net monetary

benefit (NMB), as the use of anakinra was dominant in all sensitivity analyses.

Figure 14. Tornado diagram — ‘per-label’ versus ‘no anakinra’

INMB
£0 £20,000 £40,000 £60,000 £80,000 £100,000

Maintaining remission: Biologic #1 post-DM
Maintaining remission: Biologic #2 per-label
Maintaining remission: Biologic #1 per-label
Remission: Further treatment (MC)
Maintaining remission: Biologic #2 post-DM
Remission: Tocilizumab post-DM (C)
Maintaining remission: (MC)

Remission: Tocilizumab per-label (C)
Discontinuation: Biologic (1)

Maintaining remission: Further trt (C)

® Lower © Upper

Key: C, chronic; DM, (conventional synthetic) disease-modifying anti-rheumatic drug; MC, monocyclic; trt,
treatment.

Note: INMB calculated assuming a willingness-to-pay threshold of £20,000 per QALY gained. These results take
into account the assumed commercially-sensitive simple patient access scheme discount for tocilizumab ().
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Figure 15. Tornado diagram — ‘post-csDMARD’ versus ‘no anakinra’

INMB
£0 £10,000 £20,000 £30,000 £40,000 £50,000 £60,000

Remission: Further treatment (MC)
Maintaining remission: Biologic #2 post-DM
Maintaining remission: Biologic #1 per-label

Discontinuation: Biologic (1)

Remission: Anakinra Post-DM (C)
Remission: NSAIDs+c (MC)

Maintaining remission: (MC)

Maintaining remission: Biologic #1 post-DM
Remission: Anakinra per-label (MC)

Discontinuation: Biologic (2)

u Lower  Upper

Key: C, chronic; DM, (conventional synthetic) disease-modifying anti-rheumatic drug; MC, monocyclic; NSAID,
nonsteroidal anti-inflammatory drug; trt, treatment.

Note: INMB calculated assuming a willingness-to-pay threshold of £20,000 per QALY gained. These results take
into account the assumed commercially-sensitive simple patient access scheme discount for tocilizumab ().

B.3.8.2. Probabilistic sensitivity analysis

Probabilistic sensitivity analysis (PSA) was undertaken to ascertain the influence of
parameter uncertainty on cost-effectiveness results. Model parameters subject to parameter
uncertainty were randomly sampled within their plausible bounds and the cost-effectiveness

results were recorded over a total of 1,000 iterations.

A comparison of the deterministic and probabilistic cost-effectiveness results is provided in
Table 71, and the scatterplot of individual iteration costs and QALYs is presented in Figure
16. Like the base-case deterministic analysis, the mean results of the probabilistic analysis

show that increased use of anakinra leads to lower costs and additional QALYs.

Table 71. Comparison of deterministic and probabilistic results

Per-label Post-csDMARD No anakinra

Costs (£) | QALYs | LYs | Costs (£) | QALYs | LYs | Costs (£) | QALYs LYs

Det. | 201,317 | 11.970 | 28.774 | 224,343 | 11.657 | 28.509 | 258,107 | 11.304 | 28.202

Prob. | 195,913 | 12.074 | 28.865 | 218,425 | 11.778 | 28.644 | 254,330 | 11.419 | 28.364

Key: Det., deterministic; csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; LY, life year;
Prob., probabilistic; QALY, quality-adjusted life year
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Figure 16. PSA scatterplot

£400k

£350k

9.0 9.5 10.0 10.5 1.0 11.5 12.0 125 13.0 13.5
Total QALYs

No anakinra Post-csDMARD  Per-label ® Noanakinra 2 Post-csDMARD ® Per-label

Key: csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; PSA, probabilistic sensitivity
analysis; QALY, quality-adjusted life year.

Note: Larger points in plot denote the mean result.

A cost-effectiveness acceptability curve is not provided as in each of the 1,000 probabilistic
scenarios, the use of anakinra was shown to provide the most QALYs and the lowest overall
costs. However, in approximately 5.5% of iterations, the ‘post-csDMARD’ state was
associated with larger overall QALYs (though this is expected to be due to the independent

sampling of parameters to inform the PSA).

B.3.8.3. Scenario analyses

Scenario analyses were conducted to explore the impact of key model settings and
assumptions on the cost-effectiveness results. A summary of the scenario analyses

performed is provided in Table 72.

Table 72. Scenario analyses performed

Scenario Description Results
Analysis perspective

Time horizon Varied time horizon from 5 to 30 years Table 73
Discounting Varied discount rates for costs and QALY's Table 74
Patient characteristics

% Female Assume % female per clinical studies of anakinra Table 75
Age Vary average age for sJIA and AOSD patients Table 76
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tocilizumab

Scenario Description Results

Weight Vary average weight for sJIA and AOSD patients Table 77

Disease course Vary ratio of monocyclic to chronic patients Table 78

Treatment pathway

Loss ofremission | {0 s of remission o oM | Table 79
For ‘per-label’ and ‘post-csDMARD’ states of the world, vary

First biologic proportion of patients that first receive anakinra or Table 80
tocilizumab

Duration of treatment Assume lifelong use of anakinra and/or tocilizumab Table 81

Clinical inputs and assumptions

Anakinra efficacy Use alternative source for remission probability Table 82

Utility source Apply different utility equations from TA238 Table 83

Age-adjustment Disable age-adjusted utility values Table 84

AE disutilities Disable disutility due to ISRs and double its impact Table 85

Unresolved utility Vary utility value for patients in ‘unresolved’ state Table 86

Macrophage activation syndrome

Baseline risk of MAS Uplift probability of experiencing MAS Table 87

Relative risk of MAS Vary relative risk of developing MAS if receiving anakinra Table 88

MAS-related death Increase probability MAS is fatal and disutility Table 89

Duration of MAS Vary duration over which MAS impacts utility Table 90

Costs

Other treatment Vary cost of other treatment used Table 91

Tocilizumab PAS Vary volume of assumed simple PAS discount for Table 92

Key: AOSD, adult-onset Still's disease; csDMARD, conventional synthetic disease-modifying anti-rheumatic
drug; ISR, injection site reaction; PAS, patient access scheme; QALY, quality-adjusted life year; sJIA, systemic

juvenile idiopathic arthritis

B.3.8.3.1.

Analysis perspective scenarios

Scenario analyses were performed which shortened the time horizon from the base-case

setting (30 years), with results presented in Table 73. A shorter time horizon leads to smaller

overall costs and QALYs, though the overall conclusion reached by the model remains

unchanged (i.e. use of anakinra dominates). Discount rates were also varied in scenario

analyses, with results displayed in Table 74. Like the time horizon analyses, alternative

discount rates affected total costs and QALY's but not change the overall conclusion.
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Table 73. Scenario analyses - Length of time horizon

Time Totals INMB

horizon No anakinra Per-label Post-csDMARD Per-label vs. Post-csDMARD vs.
(years) Costs QALYs Costs QALYs Costs QALYs No anakinra Post-csDMARD No anakinra

5 £41,647 3.03 £33,381 3.14 £35,540 3.09 £10,469 £3,280 £7,189

10 £88,965 5.49 £68,670 5.73 £74,839 5.62 £25,133 £8,354 £16,779

20 £185,088 9.04 £141,002 9.53 £157,211 9.31 £53,891 £20,653 £33,238

30 £258,107 11.30 £201,317 11.97 £224,343 11.66 £70,102 £29,285 £40,817

Key: csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; INMB, Incremental Net Monetary Benefit; LY, life year; QALY, quality-adjusted life year

Table 74. Scenario analyses — Discounting

. Totals INMB
rD:ec;""t No anakinra Per-label Post-DMARD Per-label vs. Post-DMARD vs.
Costs QALYs Costs QALYs Costs QALYs No anakinra Post-DMARD No anakinra
All 0% £439,727 17.69 £345,831 18.80 £386,238 18.27 £116,256 £51,062 £65,195
All 1.5% £345,775 14.42 £270,867 15.30 £302,293 14.88 £92,601 £39,803 £52,798
All 3.5% £258,107 11.30 £201,317 11.97 £224,343 11.66 £70,102 £29,285 £40,817
All 6% £186,868 8.69 £145,210 9.18 £161,401 8.95 £51,381 £20,739 £30,642

Key: csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; INMB, Incremental Net Monetary Benefit; LY, life year; QALY, quality-adjusted life year

B.3.8.3.2.

Table 75 displays the cost-effectiveness results for alternative proportions of females considered in the model. Nordstrom et al. (2012)°? and Quartier et al

(2011)* reported 50% and 62.5% of females within their studies respectively. The results show a lower proportion of females is associated with marginally

Patient characteristics scenarios

lower costs, LYs and QALYs.
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Table 75. Scenario analyses - Proportion of females

Source for Totals INMB

proportion female — | No anakinra Per-label Post-DMARD Per-label vs. Post-DMARD vs.
Author (year) Costs QALYs Costs QALYs Costs QALYs No anakinra Post-DMARD No anakinra
Efthmiou et al.

(2006),%8 Gerfaud-

Valentin (2014),"

Lebrun,?® Ruscitti

(2016),%" £258,107 11.30 £201,317 11.97 £224,343 11.66 £70,102 £29,285 £40,817
Nordstrom (2012)%2 £257,694 11.29 £200,982 11.96 £223,971 11.64 £70,003 £29,238 £40,766

Quartier (2011)* £257,952 11.30 £201,191 11.96 £224,203 11.65 £70,065 £29,267 £40,798

Key: csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; INMB, Incremental Net Monetary Benefit; QALY, quality-adjusted life year; vs, versus

The cost-effectiveness results when age is adjusted are displayed in Table 76. Increasing the average age for the AOSD population reduces the costs incurred

which is likely due to a greater number of deaths occurring earlier on, resulting in less time on treatment and therefore fewer costs. A reduction in QALY gain is

also apparent as the average age of AOSD patients is increased due to the base-case age-adjusted utility values. Increasing the average age of the sJIA

population results in greater costs and less QALYSs.
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Table 76. Scenario analyses - Average patient age

] Totals INMB
a%‘:l rast)base""e No anakinra Per-label Post-DMARD Per-label vs. Post-DMARD vs.
Costs QALYs Costs QALYs Costs QALYs No anakinra Post-DMARD No anakinra
Base case (39, 8.5) | £258,107 11.30 £201,317 11.97 £224,343 11.66 £70,102 £29,285 £40,817
AOSD: 20 £260,428 11.57 £203,216 12.25 £226,439 11.93 £70,876 £29,650 £41,226
AOSD: 30 £259,995 11.49 £202,853 12.17 £226,045 11.85 £70,689 £29,562 £41,127
AOSD: 50 £252,152 11.24 £196,458 11.90 £218,961 11.59 £68,883 £28,694 £40,189
AOSD: 60 £235,324 10.65 £182,669 11.26 £203,702 10.97 £64,968 £26,784 £38,184
sJlA: 4 £253,456 11.33 £199,306 12.00 £221,493 11.69 £67,503 £28,466 £39,037
sdlA: 12 £262,112 11.27 £202,914 11.93 £226,631 11.62 £72,458 £29,950 £42,507
sJIA: 16 £265,597 11.21 £204,155 11.87 £228,443 11.56 £74,620 £30,480 £44.140

Key: AOSD, adult-onset Still's disease; csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; INMB, Incremental Net Monetary Benefit; QALY, quality-adjusted life year; sJIA,

systemic juvenile idiopathic arthritis

The results from the scenario analyses adjusting AOSD and sJIA average weights are displayed in Table 77. For both populations, increasing weight is

associated with greater costs and decreasing average weight with lower costs when compared to the base case.

Table 77. Scenario analyses - Average patient weight

Average weight (kg) | Totals INMB

for (AOSD, sJIA) No anakinra Per-label Post-DMARD Per-label vs. Post-DMARD vs.
patients Costs QALYs Costs QALYs Costs QALYs No anakinra Post-DMARD No anakinra

(75, 12.5) £255,390 11.30 £200,390 11.97 £221,607 11.66 £68,312 £27,476 £40,836

(65, 25) £257,393 11.30 £200,753 11.97 £223,705 11.66 £69,951 £29,211 £40,740

(75, 25) £258,107 11.30 £201,317 11.97 £224,343 11.66 £70,102 £29,285 £40,817

(75, 50) £261,066 11.30 £202,492 11.97 £227,339 11.66 £71,886 £31,106 £40,780

(85, 25) £274,632 11.30 £209,968 11.97 £236,362 11.66 £77,976 £32,653 £45,323

Key: AOSD, adult-onset Still's disease; csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; INMB, Incremental Net Monetary Benefit; kg, kilogram; QALY, quality-adjusted
life year; sJIA, systemic juvenile idiopathic arthritis
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The proportion of monocyclic patients was varied within the scenario analyses given the uncertainty in its estimation, with results provided in Table 78. A
greater proportion of monocyclic patients is correlated with an increased total QALYs and reduced total costs, though a lower overall INMB. The lower INMB is
due to the fact that monocyclic patients will never experience loss of remission (and therefore do not need further treatment and do not experience detrimental

disease-related health effects).

Table 78. Scenario analyses - Proportion of monocyclic patients

Proportion with | Totals INMB

monocyclic No anakinra Per-label Post-DMARD Per-label vs. Post-DMARD vs.
disease Costs QALYs Costs QALYs Costs QALYs No anakinra Post-DMARD No anakinra
12.5% £275,110 11.14 £214,194 11.85 £240,590 11.51 £75,065 £33,296 £41,769

25.5% £258,107 11.30 £201,317 11.97 £224,343 11.66 £70,102 £29,285 £40,817

50% £226,063 11.61 £177,048 12.19 £193,724 11.94 £60,749 £21,725 £39,024

75% £193,365 11.92 £152,285 12.42 £162,480 12.23 £51,206 £14,011 £37,194

Key: csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; INMB, Incremental Net Monetary Benefit; QALY, quality-adjusted life year

B.3.8.3.3. Treatment pathway scenarios

The cost-effectiveness results when varying the treatment administered after loss of remission are shown in Table 79. Returning to the first treatment in the
pathway resulted in lower costs and higher QALYs than in the base case setting and, greater costs and fewer QALY's resulted from progressing to the next
treatment line versus returning to previous treatment (base case). As discussed previously, these results should be interpreted with caution, as it is unlikely
that all patients would restart the treatment pathway or progress immediately to the next line (the latter of which is especially unlikely in the case where

patients may have exhausted all recommended options).
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Table 79. Scenario analyses - Treatment given following loss of remission

Totals INMB
Structural assumption No anakinra Per-label Post-DMARD Per-label vs. Post-DMARD vs.
Costs QALYs Costs QALYs Costs QALYs No anakinra Post-DMARD No anakinra
Return to previous tx £258,107 11.30 £201,317 11.97 £224,343 11.66 £70,102 £29,285 £40,817
Return to first tx £219,376 11.55 £138,228 12.35 £160,798 12.04 £97,179 £28,637 £68,542
Progress to next tx £313,944 10.76 £288,920 11.16 £291,538 11.05 £32,994 £4,874 £28,120

Key: DMARD, disease-modifying anti-rheumatic drug; INMB, Incremental Net Monetary Benefit; QALY, quality-adjusted life year; tx, treatment

Key: csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; INMB, Incremental Net Monetary Benefit; QALY, quality-adjusted life year; tx, treatment

In the base-case analysis (‘per-label), it is assumed that all patients receive anakinra as a first-line biologic. In the ‘post-DMARD’ state of the world, it is

assumed that 50% of AOSD patients receive anakinra as a first-line biologic (remainder receive tocilizumab), and all sJIA patients are first treated with

tocilizumab (based on NICE TA238). The proportion of patients to receive tocilizumab as the first biologic was varied in scenario analyses and the cost-

effectiveness results presented in Table 80. Increased costs are associated with greater proportions of patients receiving tocilizumab first, yet as the efficacy of

both biologics is assumed to be equal there is no change in QALYSs.

Table 80. Scenario analyses - Proportion of patients receiving tocilizumab as first biologic

- Totals INMB
:;'fset_‘l’;?c"'z”mab No anakinra Per-label Post-DMARD Per-label vs. Post-DMARD vs.
Costs QALYs Costs QALYs Costs QALYs No anakinra Post-DMARD No anakinra
Base case £258,107 | 11.30 £201,317 | 11.97 £224,343 | 11.66 £70,102 £29,285 £40,817
Post-DMARD: 0% £258,107 | 11.30 £201,317 11.97 £223,647 11.66 £70,102 £28,596 £41,506
PostDMARD: 50% | £258,107 | 11.30 £201,317 11.97 £223,930 11.66 £70,102 £28,875 £41,227
Post-DMARD: 100% | £258,107 | 11.30 £201,317 11.97 £224,213 11.66 £70,102 £29,153 £40,949
Per-label: 50% £258,107 | 11.30 £201,823 11.97 £224,343 11.66 £69,603 £28,786 £40,817
Per-label: 100% £258,107 | 11.30 £202,329 11.97 £224,343 11.66 £69,105 £28,288 £40,817

Key: csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; INMB, Incremental Net Monetary Benefit; QALY, quality-adjusted life year
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The base-case analysis assumes 50% of costs incurred prior to remission (for patients receiving treatment with biologics) are continued into remission.
Scenario analyses were conducted to establish the impact on results if all costs were assumed to continue into remission or all costs were assumed to cease
following remission (shown in Table 81). A higher proportion of costs carried over into remission is associated with increased total costs, and lower INMB
results, though clinical expert advice provided to Sobi suggests the proportion of patients expected to remain on treatment after remission for the remainder of

their lifetime is substantially less than 100%.

Table 81. Scenario analyses - Proportion of biologic treatment used in remission

Proportion of Totals INMB

costs maintained | No anakinra Per label Post-DMARD Per label vs. Post-DMARD vs.
i remission Costs QALYs Costs QALYs Costs QALYs No anakinra Post-DMARD No anakinra

0% £221,140 | 11.30 £138,111 11.97 £173,476 11.66 £96,355 £41,634 £54,721

50% £258,107 | 11.30 £201,317 11.97 £224,343 11.66 £70,102 £29,285 £40,817

100% £295,074 | 11.30 £264,523 11.97 £275,210 11.66 £43,849 £16,935 £26,913

Key: csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; INMB,

B.3.8.3.4.

Table 82 displays the cost-effectiveness results for the alternative efficacy source for anakinra considered in the model (applicable only to the ‘Post-DMARD

Clinical input and assumption scenarios

Incremental Net Monetary Benefit; QALY, quality-adjusted life year

and ‘no anakinra’ states of the world). Pardeo 20158 allowed for the estimation of a 3.1% rate of remission with anakinra per week with the Nordstrom et al.

(2012)%2 rate of 2.85% used in the base case. The results show a higher rate of remission with anakinra associated with fewer costs and QALYs in both the

‘post-DMARD’ and ‘no anakinra’ states of the world.
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Table 82. Scenario analyses - Anakinra efficacy source

. Totals INMB
Sf‘;i‘(':':’:yf” anakinra "\ nakinra Per label Post-DMARD Per label vs. Post-DMARD vs.
Costs QALYs Costs QALYs Costs QALYs No anakinra Post-DMARD No anakinra
Nordstrom (2012)°2 £258,107 11.30 £201,317 11.97 £224,343 11.66 £70,102 £29,285 £40,817
Pardeo (2015)%7 £254,036 11.35 £201,317 11.97 £219,456 11.72 £65,050 £23,231 £41,819

Key: csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; INMB, Incremental Net Monetary Benefit; QALY, quality-adjusted life year

Table 83 displays the cost-effectiveness results for the alternative utility sources considered in the model. TA195 addendum, TA238 linear and Boggs (2002)

linear each reported lower utility values than those considered in the base case (TA238). For example, the non-remission utility values are 0.5674 (base case),
0.4736 (TA195 addendum), 0.5344 (TA238 linear), and 0.4394 (Boggs, 2002). The lower utility values are associated with fewer total QALYs across all states

of the world, yet also lead to larger estimates of the INMB — this is due to the base-case utility equation offering the lowest estimated utility benefit experienced

upon remission (+0.1476) versus the scenarios conducted (range: 0.1682 to 0.1744).

Table 83. Scenario analyses - Utility source

. . Totals INMB
g;'glti‘édregressm" No anakinra Per label Post-DMARD Per label vs. Post-DMARD vs.
Costs QALYs Costs QALYs Costs QALYs No anakinra Post-DMARD No anakinra
TA238"" quadratic £258,107 11.30 £201,317 11.97 £224,343 11.66 £70,102 £29,285 £40,817
TA195"" addendum £258,107 9.94 £201,317 10.67 £224,343 10.33 £71,379 £29,900 £41,479
TA238"'ta linear £258,107 10.94 £201,317 11.66 £224,343 11.32 £71,309 £29,861 £41,448
Boggs (2002)'*? linear £258,107 9.29 £201,317 9.99 £224,343 9.66 £70,765 £29,611 £41,154

Key: csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; INMB, Incremental Net Monetary Benefit; QALY, quality-adjusted life year

In the base-case utility values are adjusted for age with this setting disabled in scenario analysis. The cost-effectiveness results are displayed in Table 84. By

not adjusting for age there are more QALY accrued in each ‘state of the world’, and therefore (given that more overall QALY's will be gained in states of the

world where a LY improvement is modelled), the INMB estimates improve.
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Table 84. Scenario analyses - Use of age-adjusted utility values

Application of Totals INMB

age-adjusted No anakinra Per label Post-DMARD Per label vs. Post-DMARD vs.
utilities Costs QALYs | Costs QALYs Costs QALYs No anakinra Post-DMARD No anakinra
Enable £258,107 11.30 £201,317 11.97 £224,343 11.66 £70,102 £29,285 £40,817

Disable £258,107 11.61 £201,317 12.29 £224,343 11.97 £70,514 £29,484 £41,030

Key: csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; INMB, Incremental Net Monetary Benefit; QALY, quality-adjusted life year

Table 85 displays the cost-effectiveness results when the disutility of ISRs is varied — either twice the impact, or through disabling the disutility from the model

entirely. The results show marginal differences in the INMB when the impact is either removed or doubled, as expected.

Table 85. Scenario analyses — Impact of ISR on utility

Totals INMB

Disutility for ISR No anakinra Per label Post-DMARD Per label vs. Post-DMARD vs.
Costs QALYs Costs QALYs Costs QALYs No anakinra Post-DMARD No anakinra

0% of base case (0.00) £258,107 11.30 £201,317 11.97 £224,343 11.66 £70,119 £29,296 £40,823

Base case (0.01) £258,107 11.30 £201,317 11.97 £224,343 11.66 £70,102 £29,285 £40,817

200% of base case (0.02) £258,107 11.30 £201,317 11.97 £224,343 11.66 £70,084 £29,273 £40,811

Key: csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; ISR, injection site reaction; INMB, Incremental Net Monetary Benefit; QALY, quality-adjusted life year

The ‘unresolved’ utility in the base-case analysis is 0.567 (as per all patients not in remission). However, as previously noted, after exhausting all
recommended treatment options patients may have poorer utility. The cost-effectiveness results when halving the utility value for ‘unresolved’ disease are

displayed in Table 86. By reducing the utility value for unresolved disease, the INMB increases markedly.
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Table 86. Scenario analyses — Utility value for the ‘unresolved’ state

Totals INMB
Utility for ‘unresolved’ state No anakinra Per label Post-DMARD Per label vs. Post-DMARD vs.
Costs QALYs Costs QALYs Costs QALYs No anakinra Post-DMARD No anakinra
50% of base case (0.284) £258,107 | 9.50 £201,317 | 11.05 £224.343 | 10.41 £87,914 £35,829 £52,086
Base case (0.567) £258,107 | 11.30 £201,317 | 11.97 £224,343 | 11.66 £70,102 £29,285 £40,817

Key: csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; ISR, injection site reaction; INMB, Incremental Net Monetary Benefit; QALY, quality-adjusted life year

B.3.8.3.5.

Macrophage activation syndrome (MAS) scenarios

In the base-case, the weekly probability of developing MAS is 0.1% (for all health states excluding ‘remission’). Scenario analyses, results displayed in Table

87, were performed assuming a 10% decrease and 10% increase in the base-case weekly probability of developing MAS on any treatments. Increased

probability of developing MAS is associated will fewer QALY's and costs. The INMB is shown to change marginally, as changing the risk of developing MAS

affects a multitude of aspects within the model (e.g. reducing the risk of MAS causes a reduction in the costs for its resolution, yet an increase in QALYSs).

Table 87. Scenario analyses - Probability of developing MAS

Totals INMB
Probability of developing MAS No anakinra Per label Post-DMARD Per label vs. Post-DMARD vs.
Costs QALYs | Costs QALYs | Costs QALYs | No anakinra Post-DMARD No anakinra
90% of base case (0.09%) £258,488 11.34 £201,438 11.99 £224,563 11.68 £70,097 £29,252 £40,845
Base case (0.1%) £258,107 11.30 £201,317 11.97 £224,343 11.66 £70,102 £29,285 £40,817
110% of base case (0.11%) £257,727 11.27 £201,196 11.95 £224,123 11.63 £70,105 £29,317 £40,788

Key: csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; INMB, Incremental Net Monetary Benefit; MAS, macrophage activation syndrome; QALY, quality-adjusted life year

In the base-case, the risk of MAS for patients on anakinra is assumed to be equal to the risk of MAS for patients who are not receiving anakinra. A scenario

analysis was performed where it was assumed the relative risk of MAS on anakinra was 10% lower than that for those who do not receive anakinra (based on

current clinical opinion concerning the role of IL-1). The cost-effectiveness results are displayed in Table 88, which illustrates that a reduced risk of MAS for

patients receiving anakinra leads to a slightly larger estimate of the INMB.
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Table 88. Scenario analyses - Relative risk of MAS for patients on anakinra

Relative risk of MAS | Totals INMB

for anakinra versus | No anakinra Per label Post-DMARD Per label vs. Post-DMARD vs.
others Costs QALYs Costs QALYs Costs QALYs | No anakinra | Post-DMARD | No anakinra

0.9 £258,107 11.30 £201,318 11.97 £224,342 11.66 £70,196 £29,328 £40,868

1.0 £258,107 11.30 £201,317 11.97 £224,343 11.66 £70,102 £29,285 £40,817

Key: csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; INMB, Incremental Net Monetary Benefit; MAS, macrophage activation syndrome; QALY, quality-adjusted life

year.

Scenario analyses were also performed where the base-case inputs for MAS-related mortality and the disutility in non-fatal cases were both increased by 10%

and 20%. The cost-effectiveness results are displayed in Table 89, which illustrate that as the detrimental effect of MAS is assumed to increase, the estimates

of the INMB decrease slightly. As per the scenarios concerning the risk of developing MAS, inputs relating to MAS affect a multitude of aspects within the

model, and so while the INMB estimates decrease, the impact is relatively small and overall conclusions remain unchanged.

Table 89. Scenario analyses — Increase mortality and disutility from MAS

. ) Totals INMB
?nsusa:‘tr;ﬁzc:'gtseriﬁ:;ct‘ill?t?()MAs No anakinra Per label Post-DMARD Per label vs. Post-DMARD vs.
Costs QALYs Costs QALYs Costs QALYs No anakinra | Post-DMARD No anakinra
Base case (12.9%, -0.47) £258,107 | 11.30 £201,317 | 11.97 £224,343 | 11.66 £70,102 £29,285 £40,817
110% of base case (14.2%, -0.52) £256,690 | 11.27 £200,588 | 11.95 £223,310 | 11.63 £69,675 £29,111 £40,564
120% of base case (15.9%, -0.56) £255,286 | 11.24 £199,865 | 11.93 £222,286 | 11.61 £69,253 £28,940 £40,313

Key: DMARD, disease-modifying anti-rheumatic drug; INMB, Incremental Net Monetary Benefit; MAS, macrophage activation syndrome; QALY, quality-adjusted life year

The time over which MAS is expected to affect utility could last anywhere between a few days to several months, and so the estimated mean duration was

varied in the scenario analyses. The cost-effectiveness results for these scenarios are presented in Table 90. Increased duration of MAS is associated with

greater costs, fewer QALY's, and higher estimates of the INMB (as a greater impact of MAS is associated with a greater benefit predicted for states of the

world wherein MAS is avoided).
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Table 90. Scenario analyses — Vary duration of impact for MAS

Duration of Totals INMB

impact for No anakinra Per label Post-DMARD Per label vs. Post-DMARD vs.
MAS Costs QALYs Costs QALYs Costs QALYs No anakinra Post-DMARD No anakinra

7 days £258,034 11.31 £201,274 11.97 £224,285 11.66 £70,038 £29,257 £40,782

14 days £258,107 11.30 £201,317 11.97 £224,343 11.66 £70,102 £29,285 £40,817

28 days £258,254 11.30 £201,403 11.97 £224,458 11.65 £70,229 £29,341 £40,888

Key: DMARD, disease-modifying anti-rheumatic drug; INMB, Incremental Net Monetary Benefit; Multi, Multiplier; QALY, quality-adjusted life year

B.3.8.3.6. Cost scenarios

Scenario analyses explored the effect of varying the costs associated with unresolved disease in the ‘unresolved’ health state on the cost-effectiveness results,
displayed in Table 91. The multiplier base-case (6.67) was varied assuming arbitrary values of 3 and 10. In both alternative scenarios, costs are higher with no

use of anakinra versus positioning anakinra following csDMARDs (post-csDMARD) or before csDMARDs (per-label).

Table 91. Scenario analyses - Cost of ‘unresolved’ disease

o . Totals INMB
Multiplier for costs incurred "\ 7= o0 Per label Post-DMARD Per label vs. Post-DMARD vs.
in unresolved state
Costs QALYs Costs QALYs | Costs QALYs No anakinra Post-DMARD No anakinra
3 £199,133 | 11.30 £171,242 11.97 £183,593 11.66 £41,203 £18,610 £22,593
6.67 £258,107 | 11.30 £201,317 11.97 £224,343 11.66 £70,102 £29,285 £40,817
10 £311,542 | 11.30 £228,567 11.97 £261,265 11.66 £96,286 £38,957 £57,329

Key: DMARD, disease-modifying anti-rheumatic drug; INMB, Incremental Net Monetary Benefit; Multi, Multiplier; QALY, quality-adjusted life year

There is an approved patient access scheme (PAS) simple discount in effect for tocilizumab, yet the volume of discount offered is commercially sensitive and

therefore unknown to Sobi. The cost-effectiveness results for varying assumed PAS discounts for tocilizumab (in 5% increments) are displayed in Table 92. A

larger PAS discount for tocilizumab is shown to lead to a lower INMB in comparisons of states of the world where anakinra is used more versus less (e.g. ‘per-

label’ versus ‘no anakinra’).
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Table 92. Scenario analyses - Assumed tocilizumab PAS

Totals INMB
PAS discount for tocilizumab No anakinra Per label Post-DMARD Per label vs. Post-DMARD vs.
Costs QALYs Costs QALYs Costs QALYs No anakinra Post-DMARD No anakinra
0% [ 11.30 [ 11.97 [ 11.66 [ ] [ [
5% [ ] 11.30 [ ] 11.97 [ 11.66 [ ] [ [
10% [ ] 11.30 [ ] 11.97 [ ] 11.66 [ ] [ ] [ ]
15% [ ] 11.30 [ ] 11.97 [ 11.66 [ ] [ [
20% [ ] 11.30 [ ] 11.97 [ ] 11.66 [ ] [ ] [ ]
25% [ ] 11.30 [ ] 11.97 [ 11.66 [ ] [ [
30% [ 11.30 [ 11.97 [ 11.66 [ ] [ [
35% [ ] 11.30 [ ] 11.97 [ 11.66 [ ] [ [
40% [ 11.30 [ 11.97 [ 11.66 [ ] [ [
45% [ ] 11.30 [ ] 11.97 [ 11.66 [ ] [ [
50% [ 11.30 [ 11.97 [ 11.66 [ ] [ [
55% [ ] 11.30 [ ] 11.97 [ 11.66 [ ] [ [
60% [ 11.30 [ 11.97 [ 11.66 [ ] [ [
65% [ ] 11.30 [ ] 11.97 [ 11.66 [ ] [ [
70% [ ] 11.30 [ ] 11.97 [ ] 11.66 [ ] [ ] [ ]
75% [ ] 11.30 [ ] 11.97 [ 11.66 [ ] [ [
80% [ 11.30 [ 11.97 [ 11.66 [ ] [ [
85% [ ] 11.30 [ ] 11.97 [ 11.66 [ ] [ [
90% [ 11.30 [ 11.97 [ 11.66 [ ] [ [
95% [ ] 11.30 [ ] 11.97 [ 11.66 [ ] [ [
100% [ 11.30 [ 11.97 [ 11.66 [ ] [ [

Key: DMARD, disease-modifying anti-rheumatic drug; INMB, Incremental Net Monetary Benefit; PAS, patient access scheme; QALY, quality-adjusted life year

Company evidence submission for anakinra for the treatment of Still's disease (including Systemic Juvenile Idiopathic Arthritis and Adult-Onset Still's Disease) [ID1463]

© Sobi (2019). All rights reserved

179 of 192




B.3.9. Subgroup analysis

This appraisal considers the sJIA and AOSD populations separately. Therefore, while these
constitute subgroups of the overall Still's disease population, their results are presented
separately within this section. Table 70 details the cost-effectiveness results for each
subgroup. The total QALYs are larger for patients with sJIA primarily due to the role of age
adjustment. Total costs for sJIA patients are also marginally higher, though this is a trade-off
between slightly lower drug costs (due to differences in weight and dosing, see Section
B.3.5.3) and slightly larger MRU costs (due to the increased cost of paediatric appointments,
see Section B.3.5.5).

Table 93. Subgroup cost-effectiveness results

Total Incremental ICER

Arm -
Costs (£) | QALYs | LYs &‘)’Sts QALYs |Lys | Y3No  |vs. Post

Base-case analysis (37.5% AOSD, 62.5% sJIA)

No Ana 258,107 11.304 28.202

Post-DM | 224,343 11.657 | 28.509 | -33,764 | 0.353 0.307 | Dominant

Per-label | 201,317 11.970 28.774 | -23,026 | 0.313 0.265 | Dominant | Dominant

100% AOSD

No Ana 254,071 10.698 27.549

Post-DM | 217,673 11.024 | 27.843 | -36,399 | 0.327 0.294 | Dominant

Per-label | 196,782 11.322 28.102 | -20,891 | 0.297 0.259 | Dominant | Dominant

100% sJIA

No Ana 260,529 11.668 | 28.593

Post-DM | 228,345 12.036 | 28.909 | -32,184 | 0.368 | 0.316 | Dominant

Per-label | 204,038 12.359 29.178 | -24,307 | 0.322 0.269 | Dominant | Dominant

Key: Ana, anakinra; AOSD, adult-onset Still's disease; DM, conventional synthetic disease-modifying anti-
rheumatic drug; ICER, incremental cost-effectiveness ratio; LY, life year; QALY, quality-adjusted life year; sJIA,
systematic juvenile idiopathic arthritis.

Note: These results take into account the assumed commercially-sensitive simple patient access scheme
discount for tocilizumab ().

B.3.10. Validation

The cost-effectiveness model was subject to a number of internal quality-control (QC)
checks throughout development. QC checks of the model covered a validation of the logic
underpinning the model calculations, a sense check that the model calculations produced
the intended results, and identification of any modelling errors introduced through

misspecification of input and/or output ranges.
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An independent QC of the economic model was conducted by a health economics and
outcomes research consultancy not involved with model development. The objective of the
QC was to identify any programming errors, highlight they key challenges associated with
quantifying the cost-effectiveness of anakinra for Still's disease, and ensure model
calculations are clearly presented. Any errors identified by the QC (as well as any areas

where additional clarity were suggested) were rectified ahead of submission.

The assumptions made within the economic model were presented at two advisory board
meetings held by Sobi in April and September 2019. The advisory boards were held to gain
further insight into the treatment of Still's disease within modern UK clinical practice (given
that NICE TA238 was published in 2012, prior to the routine use of biologic therapies). The

meeting notes recorded are presented within the reference pack as part of this submission.

B.3.11. Interpretation and conclusions of economic evidence

This submission presents a de novo economic analysis regarding the use of anakinra for
active Still's disease. Prior to this appraisal, there have been no published studies regarding
the cost effectiveness of anakinra for the treatment of Still's disease. The analysis presented
in this submission draws from the available evidence base combined with current clinical
expert opinion and experience to illustrate the likely cost-effectiveness of anakinra in NHS

practice.

Data from a variety of sources were identified to inform the economic analysis. Anakinra has
been used in NHS practice for over a decade, and so clinical expert opinion was vital to
ensure the model developed to inform this submission was relevant to modern practice (as
some features of the previous NICE assessment of TA238 are no longer considered
representative).The constructed economic model adopted a simple and transparent structure

such that key assumptions and limitations may be understood and (subsequently) explored.

The results of the base-case analysis demonstrate improved patient outcomes (in the form
of additional QALY's and LYs) at a reduced cost when anakinra is used per its licensed
indication (‘per-label’) versus the ‘no anakinra’ state of the world. The INMB was £70,102 for
the ‘per-label’ versus ‘no anakinra’, assuming a willingness-to-pay threshold of £20,000 per
QALY gained. In a sensitivity analysis comparing the ‘per-label’ to ‘post-csDMARD’
positionings, the INMB was £29,285. The cost-effectiveness results are driven primarily by

the reduction in the development of MAS (and its longer-term sequalae), increased

Company evidence submission for anakinra for the treatment of Still's disease (including Systemic Juvenile
Idiopathic Arthritis and Adult-Onset Still's Disease) [ID1463]

© Sobi (2019). All rights reserved 181 of 192



probability of achieving disease remission, and the reduction in the number of unresolved

patients (for whom extensive medical resource use is required).

The primary limitation of the submitted cost-effectiveness analysis is the paucity of evidence
available to address all aspects of the decision problem. The EMA extended the license for
anakinra to cover the sJIA and AOSD populations specifically in April 2018. The safety and
efficacy of anakinra has been studied in three RCTs in Still’s disease and reported in a large
number of uncontrolled studies. However, these studies were not designed to provide
information regarding the likely long-term outcomes associated with anakinra when used in a
variety of different positions (and either before or after tocilizumab). Anakinra has been used
in sJIA and AOSD within UK NHS practice for several years, and so where clinical trial
evidence was not available to inform the economic model clinical expert opinion was sought

to address data gaps and inform modelling assumptions.

The majority of evidence available within the Still's disease population comes from the sJIA
group. Clinical opinion supports the fact that sJIA and AOSD groups are considered ‘the
same disease’ (and that the separation of the two is an artefact of how Still's disease was
first discovered), thus the model relies upon the generalisability of input parameters between
the sJIA and AOSD groups. Nevertheless, the model allows the exploration of alternative
settings for the two groups where required, and differences in the management and/or
characteristics of sJIA and AOSD patients have been captured where possible (e.g.

acknowledging differences in average weight).

There are several aspects of the submitted model that may underestimate the benefit that
anakinra provides, primarily due data availability. For example, long-term health and side
effects for all other treatments (such as stunted growth for corticosteroids) were not explicitly
modelled, and other long-run consequences of poor disease control (such as the
development of osteoarthritis) were also omitted from the analysis. While not captured within
the economic analysis, the increased risk of such negative health effects are nonetheless
real consequences of poor disease control, for which the use of anakinra is expected to

reduce the number of patients affected.

The economic analysis presented in this submission supports the conclusion that anakinra
offers a clinically-effective treatment for patients with Still's disease (including AOSD and
sJIA), with anticipated cost savings associated with its use following NSAIDs +
corticosteroids, owing to its increased efficacy versus csDMARDs (such as methotrexate)

and the reduced risk of developing MAS while disease is controlled. This conclusion was
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reached when considering the use of anakinra per its licensed indication versus both the ‘no
anakinra’ and ‘post-csDMARD’ states of the world. Anakinra therefore offers a valuable
treatment option for patients with Still's disease, and is associated with cost savings across

the NHS and PSS.
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B.5. Appendices

Please see separate standalone documents.
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Section A: Clarification on effectiveness data

A1. In Table 29 of the company submission, median erythrocyte sedimentation rate
(ESR) level at baseline for the systematic juvenile idiopathic arthritis (sJIA)
population of the llowite (2009) trial is quoted to be 50.0 mm/hour. However, in the
text accompanying the table (submission, p79), median ESR level at baseline is
quoted to be 45.5 mm/hour. Neither of these values are provided in the trial

publication. Please clarify which value is correct.

In the llowite study,” ESR was recorded at the following timepoints: Screening,
Baseline (Day 1), Week 2, Week 4, Week 8, and Week 12 (where screening was
performed up to 4 weeks prior study enrolment). In the CS, the text refers to the
Baseline (Day 1) measure, whereas the table mistakenly presents the Screening
measure. In addition, Sobi has identified two other minor transcription errors relating

to the upper quartile values in the table for ESR and C-reactive protein (CRP).

For completeness, Table 1 contains the values recorded for both CRP and ESR at
each of the previously mentioned time points. Please consider this table as a direct
replacement for Table 29 in the CS. Table 1 includes measures at both screening

and baseline, as well as the edited upper quartile values (which are shown in bold).

Table 1. CRP and ESR over time (study 990758, sJIA ITT Population, Open-label run-in phase)

Marker Screening? Baseline® Week 2 Week 4 Week 8 Week 12
N 13/12¢ 13 13 13 12 12
Median CRP | 114.0 94.0 3.0 1.0 1.0 1.5

(Q1, Q3) (41.0,140.0) | (36.0, 147.0) | (1.0, 26.0) (1.0,22.0) | (1.0, 37.0) | (1.0, 96.5)
Median ESR | 45.5 50.0 14.0 7.0 6.0 7.5

(Q1, Q3) (21.0, 68.5) (20.0, 70.0) (10.0, 20.0) | (6.0, 20.0) | (4.5,25.0) | (4.5, 32.0)

aScreening was performed up to 4 weeks prior study enrolment.
bBaseline measurement taken at Day 1.
°CRP was measured in 13 anakinra-treated patients, and ESR was measured in 12 anakinra-treated patients.

Key: CRP, C-reactive protein (mg/l); ESR, Erythrocyte sedimentation rate (mm/hour); ITT, Intent to treat; n,
Number of patients for which inflammatory markers were measured; Q1, lower quartile; Q3, upper quartile; sJIA,
Systemic juvenile idiopathic arthritis.

A2. Please provide a copy of the Statistical Report 990758, which is referred to in
the reference: 105. Sobi. Data on File: Summary of clinical efficacy — Still’s disease.
Sobi, 2017/18.

Please find alongside this response a copy of the requested statistical report.
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A3. Please provide a copy of the publication where data are reported to support the
following statement (submission, p82) regarding the Quartier (2011) trial: “Loss of
response in respect of number of joints with active or limited disease, childhood HAQ
(CHAQ), PGA, PGE, PGE pain, CRP, ESR and SAA was observed in most patients
over the longer term.” The reference provided (Quartier 2011) does not appear to
include a statement or any data to support the statement in the company

submission.

In the study by Quartier et al.,? the authors state the following in their discussion:

“This double-blind, placebo-controlled study demonstrated the efficacy of anakinra in
treating corticosteroid-dependent patients with sJIA, as a significantly higher
proportion of responders was observed after 1 month of treatment compared with
placebo. However, a loss of response was observed in most patients over time.”

As the definition of response has changed over time in studies conducted in Still's
disease (and indeed differs between studies conducted in sJIA and AOSD), Sobi
clarified the authors’ statement to reflect the measures of response that were
captured in the study. Values for these measures (and others) are provided in the
supplementary material within the Quartier et al. study, which for completeness are
presented in Table 2.

Table 2. Clinical and biological parameters before and at the latest follow-up on anakinra
treatment (taken from Quartier et al., supplementary table 3)

Group 1 (Anakinra started at D1) Group 2 (Placebo at D1, Anakinra at M1)

Visit D1 Ml M2 M3 M6 Mil2 D1 Ml M2 M3 M6 M2
Number of patients in the trial 12 12 12 11 8 7 12 12 10 10 9 9
Fever (number of patients) 4 0 2 2 1 0 5 3 0 0 1 2
Active joint count* 16 25 1 1 0 1 16 7 3 3 0 0
Joints with limitation of motion* 16 3 6.5 1.5 3.5 2 17 9.5 3 4 2 2
Physician global assessment* 63 14 15 155 5.5 7 57 40 14 4 4 7
Parents’ global assessment* 50 295 215 205 115 14 35 50 16 21 10 7
Parent’s assessment of pain* 50 21 185 20 10 9 53 50 17 12 6 -,
CHAQ* 167 1 088 069 044 050 144 125 094 044 038 050
First hour ESR, mm/hour* 44 9 17 18 13 17 75 39 12 21 27 17
CRP, mg/1* 66 6 16 24 23 10 50 63 6 12 9 14
SAA* 366 43 70 ND 98 ND 367 397 11 ND 72 ND
Leukocyte counts (x 10°/L)* 135 104 95 9.4 81 81 139 134 108 94 81 7.7
Neutrophils (%)* 67 59 60 62 53 46 69 64 52 54 50 55
Hemoglobin (g/L)* 107 111 116 113 112 116 103 97 118 114 112 115
Platelets (x 10%L)* 499 392 395 393 371 407 581 3566 489 509 460 400
Daily predniso(lo)ne dose (mg)* 142 142 95 80 37 29 121 121 118 80 30 24
Daily predniso(lo)ne dose (mg/'kg)* 052 052 035 030 014 0.13 065 065 064 048 020 0.16

*Values indicated are mean values.
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The finding by Quartier et al. concerning loss of response over time is discussed in

detail within the study itself, which states:

“The lack of sustained response in several patients may have been related to several
factors. First, most patients had diffuse polyarthritis at enrolment but no fever; as
previously reported, anakinra seemed less effective on the arthritis than on systemic
features. Second, PK data suggested that low-weight children might have benefited
from a higher anakinra dosage. Third, we included patients with active SJIA, steroid-
dependency and a minimal disease duration of 6 months, therefore difficult to treat;
loss of responses may have been favoured by the study design that precluded the
use of associated DMARDs and allowed tapering of the corticosteroid dose at an
early stage, a strategy designed to minimise the risk of treatment-related
complications.”

It should also be noted that some variables are expected to fluctuate over time. For
example, as shown in Table 2, median ESR for patients treated with anakinra initially
decreased rapidly, but then fluctuated over the remaining follow up. This is also
related to the extent of follow up (and how not all patients were followed up for the
full 12-month study period), and so these findings should be interpreted with caution.
In addition, the Quartier et al. study considers a mixed population of pre-treated
patients which is not aligned with the per-label positioning of anakinra per Sobi’s

submission.

In contrast to the Quartier et al. study population initiated on anakinra after a mean
disease duration of 3.7 years (after 3.3 years treated with corticosteroids), a recent
study (by ter Haar et al.) of patients treated with anakinra after a median disease
duration of 30 days illustrates very different outcomes in patients treated with
anakinra earlier in the pathway.? In this study, 32 patients (76%) had clinically
inactive disease one year after initiation of rIL1-RA (primary endpoint), of which 28
used rIL-1RA monotherapy’. The authors also described a tapering strategy which
allowed 22 patients (52% of the whole cohort) to stop therapy and be in drug-free
remission at 1 year. 96% of patients followed up until 5 years (n=24 of 25) had

inactive disease, of which 75% (n=18 of 24) had inactive disease off medication (i.e.

" In total, 32 patients (76%) had inactive disease 1 year after the initiation of rlL1-Ra; 22 of these patients (52% of
the whole cohort) were not receiving therapy. Of these 32 patients, 28 had only received rlL-1Ra, 2 had received
rIlL-1Ra and prednisolone, 1 had received MTX and prednisolone (in addition to previously receiving riL-1Ra),
and 1 patient switched to tocilizumab and prednisolone. For further information, please see the ter Haar et al.
publication.
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no use of biologics, disease-modifying antirheumatic drugs [DMARDs], or

corticosteroids).

Notwithstanding the issues highlighted above, Sobi presented this statement within
the CS to accurately reflect the conclusions reached by the original Quartier et al.
study authors, and added clarification of the measures that were captured within the
study itself. The supplementary materials referenced above may be freely-accessed
via the following weblink, should the ERG wish to find further information:

https://ard.bmj.com/content/70/5/747.long (please scroll to the bottom of this

webpage to find the supplementary material).
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Introduction

Sobi thanks NICE and the ERG for the opportunity to provide clarification concerning
the submission and supporting economic model. Following the informal discussion
concerning the clarification questions on 29 January, Sobi respectfully wishes to
clarify three points which may supplement understanding and assist review.

1. Still's disease (systemic juvenile idiopathic arthritis [sJIA] and adult-onset Still's
disease [AOSD]) is an autoinflammatory disease; rheumatoid arthritis (RA) and other
juvenile idiopathic arthritis (JIA) subtypes are autoimmune diseases.

Still's disease is understood to be a polygenic autoinflammatory disease — a disease
of the innate immune system driven predominantly by interleukin-1 (IL-1) and IL-6. In
this regard it is entirely distinct from RA, an autoimmune disease driven by pathology
in the adaptive immune system driven predominantly by tumour necrosis factor
(TNF) and IL-6.

Anakinra was first licensed for use in RA by the European Medicines Agency (EMA)
in March 2002, and its use in rheumatology spans nearly two decades. RA is a
chronic autoimmune disease which benefits from an array of new treatments
targeting specific cytokines relevant in autoimmune pathogenesis. Use of anakinra in
RA in the UK is extremely limited, aligned with NICE Guideline 100 and with the
modern understanding of the limited role of IL-1 in autoimmune disease.

A summary of the key differences in autoinflammatory and autoimmune disease is
provided below:

Disease Autoinflammatory Autoimmune

Immunological basis Innate (non-specific) | Adaptive (specific)
immune dysfunction immune dysfunction

Predominant cytokines increased | IL-1, IL-6 TNF, IL-6

2. Systemic JIA distinct in pathogenesis from JIA and AOSD distinct from RA

Following increased understanding of disease pathogenesis, the International
League of Associations for Rheumatology (ILAR) classification of juvenile arthritis
was updated in 2019 to the Paediatric Rheumatology International Trials
Organisation (PRINTO) classification." In this updated classification, the systemic
features of sJIA were attributed to the disease’s underlying autoinflammatory
pathogenesis and accounted for the difference in response to inhibitors of IL-1/ IL-6.

The new PRINTO classification also removed the requirement for arthritis to
diagnose sJIA, acknowledging the paradox of a classification of “arthritis” with
systemic features only and no arthritis. (“There was consensus to keep the term
systemic JIA, even though some patients may not have arthritis, to be consistent
with the current accepted terminology. Similarly, there was consensus to keep
systemic JIA among the JIA disorders rather than grouping it with autoinflammatory
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diseases”). Rather than arthritis, the dominant features of sJIA include fever, rash,
lymphadenopathies, marked systemic inflammation and a risk of developing
macrophage activation syndrome (MAS).

Lopalco et al., (2015) provides a helpful description of the differences between RA
and AOSD.? As described above, RA is an autoimmune disorder that predominantly
affects joints. TNF-q, IL-13, and IL-6, are all involved in the pathogenesis of RA. For
the autoinflammatory disorder AOSD, the main cytokine increased is IL-1p.

3. Clinical evidence for anakinra in Still’s disease originates from clinician-led studies

By providing the context in which anakinra was developed, Sobi hopes the limitations
of the evidence base may be better understood. There have been no industry-led
clinical trials of anakinra in Still's disease. The development of the evidence for the
use of anakinra in Still's disease has been led by clinicians hypothesising its efficacy
based on an understanding of the disease pathogenesis (i.e. the role of IL-1), and
then documenting and publishing clinical experience in treating patients with
anakinra. The collection of published clinical experience forms the evidence base for
this submission.
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1. Is the company looking to position anakinra as a second-line treatment after
NSAIDs and corticosteroids (as in the ‘per-label’ pathway of the model)?

Yes — Sobi’s submission proposes that anakinra be used after non-steroidal
anti-inflammatory drugs (NSAIDs) * corticosteroids but before conventional
synthetic disease-modifying anti-rheumatic drugs (csDMARDs, such as
methotrexate). This positioning is aligned with the licensed indication for
anakinra:

“[Anakinra] is indicated in adults, adolescents, children and infants aged 8
months and older with a body weight of 10 kg or above for the treatment
of Still's disease, including [sJIA] and [AOSD], with active systemic
features of moderate to high disease activity, or in patients with continued
disease activity after treatment with [NSAIDs] or glucocorticoids.

[Anakinra] can be given as monotherapy or in combination with other anti-
inflammatory drugs and [csDMARDSs].” Anakinra SmPC3

2.  The proposed positioning of anakinra is for use as per its licensed indication, Is
the company also looking for a recommendation regarding anakinra in the third-
line setting, after csDMARDs?

Sobi’'s proposed positioning for anakinra is in the second line (before
csDMARDSs). The ‘post-csDMARD’ pathway in the model reflect the current use
of anakinra in the third-line setting in NHS practice, which Sobi does not
consider the most appropriate use of anakinra for sJIA or AOSD.

3. The ‘per-label’ model pathway does not include DMARDSs so that treatment with
both anakinra and tocilizumab is offered after NSAIDs and corticosteroids.
Please comment on whether this pathway would likely be realised in clinical
practice as tocilizumab is currently commissioned by NHS England only after
DMARD:s.

In current practice, patients are permitted to receive treatment with a bDMARD
(i.e. anakinra or tocilizumab) after failing either one (sJIA patients) or two
(AOSD patients) csDMARD(s). This expectation is based on the corresponding
NHS Clinical Commissioning Policies for AOSD and JIA, and verified with
clinical expert opinion provided to Sobi.

Use of tocilizumab in current NHS practice based on the JIA policy is based
also on the NICE recommendation of tocilizumab in sJIA (NICE TA238).
Tocilizumab is not licensed for use in AOSD, and so no corresponding NICE

" The NICE recommendation for tocilizumab states: “Tocilizumab is recommended for the treatment of
[sJIA] in children and young people aged 2 years and older whose disease has responded
inadequately to [NSAIDs], systemic corticosteroids and methotrexate if the manufacturer makes
tocilizumab available with the discount agreed as part of the patient access scheme. Tocilizumab is
not recommended for the treatment of [sJIA] in children and young people aged 2 years and older
whose disease continues to respond to methotrexate or who have not been treated with
methotrexate.”
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guidance exists in this population. Therefore, all use of tocilizumab in AOSD is
(by definition) ‘off label’ in NHS practice.

When preparing the submission, Sobi engaged with clinical experts concerning
how the treatment pathway would change were anakinra used after NSAIDs +
corticosteroids. Clinical advice provided to Sobi was that it is highly unlikely that
treatment with a csDMARD (such as methotrexate) would be introduced
following failure on a bDMARD (such as anakinra) — especially noting that
anakinra is itself a DMARD. The licensed indications for both anakinra and
tocilizumab do not preclude their use in a second-line (i.e. pre-csDMARD)
setting. A minor revision to the current NHS policies for JIA and AOSD would
therefore be required to align with the final NICE guidance, should anakinra be
recommended in line with its licensed indication.

4. Please explain what evidence was used to assume clinical equivalence
between anakinra and tocilizumab in the model.

a. Is there any further evidence about the relative efficacy and side effect
profiles of anakinra and tocilizumab?

As discussed in the NHS Clinical Commissioning Policy for AOSD,
there is only one available RCT in this population (Nordstrom et al.,
2012) which compares anakinra and csDMARDs. For sJIA, the NHS
Clinical Commissioning Policy for JIA does not discuss the evidence
base at great length, but notes that there are no comparative studies
for tocilizumab and anakinra. There are no head-to-head RCTs
comparing tocilizumab with anakinra in either an sJIA or AOSD
population. However, the absence of head-to-head trials is not unusual
in this field.

It is important to reiterate that tocilizumab is not licensed for patients
with AOSD, and so the available data concerning the efficacy and
safety of tocilizumab predominantly comprises of studies in exclusively
sJIA populations. There are some studies concerning the use of
tocilizumab in AOSD populations, but these are mainly case series. For
context, tocilizumab was first licensed for use by the EMA
approximately 7 years after the initial date of anakinra’s marketing
authorisation.

In the clarification call held between NICE and Sobi on 29 January,
reference was made to a study by Riancho-Zarrabeitia et al., (2015)
comparing tocilizumab and anakinra in AOSD.# This is a comparative,
though non-randomised, study of both treatments in a mixed population
of patients according to treatment history. This study was not included
within Sobi’s systematic review as it is an abstract from the 2015
EULAR meeting (i.e. no full publication is available).
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While only the abstract is available, Sobi notes that there are several
limitations to this study. Prior treatments were not balanced between
the groups (steroids, conventional immunosuppressants, and
biologics). This means it is unclear if any comparisons between the
groups are appropriate within the context of this appraisal, given that
the groups represent different stages in the treatment pathway. In
addition, the median disease duration was notably different between
the groups, again reflecting different stages of the treatment pathway.
Finally, a clinician’s choice to use either anakinra or tocilizumab may be
based on a number of factors — e.g. risk of MAS (as was noted in the
Kearsley-Fleet et al. study which was discussed in Sobi’s submission).®

In the absence of robust comparative study data, clinical expert opinion
was instead sought to establish the relative efficacy of anakinra and
tocilizumab. Advice provided to both Sobi and the ERG was that
anakinra and tocilizumab are considered to have similar efficacy in
Still’'s disease. However, the decision to use one product over the other
is usually based on a number of considerations (e.g. pharmacokinetics,
route of administration, presentation of symptoms etc.).

With regards to relative safety, a recent study by Klein et al., (2019)
provides some information comparing outcomes for patients treated
with anakinra and tocilizumab (as well as canakinumab and etanercept
— treatments that are both used in Germany).® Importantly, this study is
based on an analysis of registry data, and so should be interpreted with
caution. Figure 1 is an excerpt from this study which shows adjusted
relative risks for each biologic compared with the other three biologics.
The adverse events included within this were determined by the study
authors to be of special interest (which is discussed in further detail
within the full publication).

The findings of this analysis showed (after adjustment for patient
characteristics) that anakinra was associated with a statistically-
significant increase in the risk of medically important infections.
Tocilizumab was associated with a numerical increase in the risk of
cytopenia, anaphylaxis, hepatic events, and MAS (though none of
these differences were shown to be statistically significant).

Importantly, the relative risk values are based on a comparison to the
other three treatments and not a comparison of anakinra versus
tocilizumab. Based on interpretation of the confidence intervals in
Figure 1, there is no conclusive evidence for a statistically significant
difference in adverse events between anakinra and tocilizumab treated
patients. However, there are numerical differences in the adjusted risk
ratios. In addition, as this is an analysis of registry data, any findings
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should be interpreted with caution (given that it is unclear why specific
treatments were selected for use in certain patients etc.).

Figure 1: Selected adverse events of special interest comparison
of relative risk
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Sobi highlighted within its submission all known evidence concerning
the efficacy and safety of anakinra, including all possible comparative
evidence to tocilizumab. Since Sobi’s original submission, the study by
Klein et al. was published (in December 2019), for which summary
findings are provided above. However, other than this study, Sobi is
unaware of any additional evidence that may provide additional
information on the relative efficacy and safety of both treatments.

b. Could any further evidence be produced, for example a matching-
adjusted indirect comparison (MAIC)?

A matching-adjusted indirect comparison (MAIC) is a statistical
technique intended to ‘re-balance’ patient characteristics in order to
improve estimates of relative efficacy and/ or safety compared with a
naive (i.e. unadjusted) comparison. However, such methods do not
adjust for differences in study design (e.g. differences in outcome
measures, duration of follow-up, comparator therapies etc.) and rely
upon a comparison of patients for which data are reported (i.e. at
baseline).

A previously-published network meta-analysis (NMA) by Tarp et al.,
(2016) is available, and was referenced within Sobi’s original
submission.” The analysis by Tarp et al. includes one trial for
tocilizumab (TENDER) and one trial for anakinra (ANAJIS).29 In
TENDER, ‘clinically inactive disease’ which was achieved by 32% of
the n=110 patients enrolled in the open-label extension phase (from 12
to 52 weeks). In ANAJIS, of the n=16 patients that reached month 12 of
the open-label extension phase; n=5 had ‘inactive disease’ (31%).

An important limitation of the available data is that the patient
characteristics of the population that were assessed for inactive
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disease is unknown for both studies (as this is not the same population
of patients enrolled at baseline). This means that it is not possible to
undertake a population-adjusted comparison of the outcome of inactive
disease (the outcome of most relevance to current NHS practice).

While it may be possible to undertake a population-adjusted
comparison of outcomes based on an intention-to-treat analysis (such
as ACR Pedi30 or adverse events), such comparisons also rely on the
availability of patient-level data for at least one of the studies. Sobi
does not have access to patient-level data from the TENDER trial
(which was funded by Hoffmann—La Roche). Sobi also does not have
access to the ANAJIS patient-level data. Financial support for this study
was provided by Amgen (the original holders of the marketing
authorisation for anakinra), though Amgen had “no role in the analysis
and reporting phase of the study”.

5. Please explain why removing csDMARDs from the pathway (in the per-label
pathway) leads to an increase in the proportion of patients having prolonged
remission compared with the post-csDMARDs pathway and comment on
whether this is clinically plausible.

a. Would it be expected that disease that does not respond to csDMARDs
or biologics when used sequentially, would respond to biologics if used
in place of csDMARDs in the treatment pathway? If so, please provide
evidence for the clinical plausibility of this.

Removing an ineffective treatment from the pathway increases the
proportion of patients given effective therapy earlier, which increases
the chance of remission. The two issues raised in this question will be
discussed separately:

e The use of csDMARDs in Still's disease
e The “window of opportunity” hypothesis in Still's disease

While discussing the outcome of remission, it is important to note that
the definition of remission is variable across different studies (as
acknowledged within Sobi’s submission). In practice, remission is
generally referred to as an extended time period (normally of at least 6
months) wherein there is an absence of disease-related symptoms and
systemic manifestations (e.g. raised inflammatory markers)."01"
However, in older studies “remission” is sometimes used to describe
short-term outcomes.

The use of csDMARDSs in Still’s disease

The efficacy of methotrexate is well established in adult rheumatology
with remarkable success in improving clinical outcomes in RA. On this
basis, Still's disease was historically treated with methotrexate with the
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expectation of similar efficacy (before it was understood to be an
autoinflammatory rather than autoimmune disease). Its continued use
in Stil's disease reflects this tradition.

This hypothesis has been tested and the balance of clinical evidence
does not support the efficacy of methotrexate in Still’s disease. For the
purpose of describing an overview of the clinical evidence base, Sobi
has presented summary findings from a number of notable articles that
discuss the role of methotrexate in Still's disease (presented below).
Sobi highlights that this is not based on a systematic review of the
literature.

(Please note: in reviewing clinical evidence for the efficacy of
methotrexate in Still's disease, the reader should be aware of the
tendency in earlier literature to document all JIA subtypes, rather than
testing sJIA specifically).

Halle and Prieur (Clin Exp Rheumatol 1991)'?

Thirty children with JIA, including ten patients with a systemic onset,
refractory to slow-acting antirheumatic drugs (SAARDs)
(hydroxychloroquine, chloroquine, penicillamine, the gold complexes
and sulphasalazine) were treated with oral methotrexate (0.2 increasing
to 0.8mg/kg/week) for 6-30 months.

Results that follow are for the ten participants in the systemic onset
subgroup:

e Extraarticular symptoms improved subjectively in seven out of
ten participants, with four subsequently relapsing

e Fever, presentin 7 patients, improved in four and later
reappeared in two participants

e Duration of morning stiffness increased, and number of active
joints showed a non-significant trend to decrease

e ESR did not decrease

e Oral corticosteroids could not be stopped in any patients in the
systemic-onset subgroup and NSAIDs had to be increased

The authors concluded that there existed a differential effect of
methotrexate therapy according to subtype, with the systemic subtype
less responsive to methotrexate than the antinuclear antibodies (ANA)-
positive form and the polyarticular onset.

Anakinra for treating Still's disease [ID1463] Company response to additional clarification questions 9 of 21



Speckmaier et al. (Clin Exp Rheumatol 1989)'3

Twelve children with severe systemic juvenile chronic arthritis all
requiring high dose corticosteroids were treated with methotrexate (8.5
mg/m?) for six months.

¢ Marked clinical improvement was seen in four children
(reduction in number of active joints, improvement in systemic
features and haematological parameters), allowing a reduction in
steroids in two participants

¢ In contrast, the disease activity deteriorated in two children and
steroids were increased in a further three children.

The authors concluded that a third of children with severe systemic
juvenile arthritis improved in six months in response to methotrexate.

Woo (Arthr & Rheum, 2000)'

This study was conducted in recognition of the underrepresentation of
the systemic and extended oligoarthritis subgroups in the recent
studies of methotrexate efficacy in various forms of juvenile
polyarthritis.

n=45 and n=43 patients meeting the ILAR criteria for sJIA and
extended oligoarticular arthritis respectively were enrolled in a double-
blind placebo-controlled cross-over trial of methotrexate given at 15-
20mg/m?2,

Results described here will be limited to those of the sJIA group:

¢ Only two of five core variables (physician’s and parent’s global
assessment of disease activity) improved significantly™

e The systemic features of the disease were not significantly
different between methotrexate and placebo treatment

e There was no significant difference between methotrexate and
placebo in the joint range of motion for participants who had
complete records of joint range for both treatment periods

e Combining both subgroups showed no significant difference
between placebo and methotrexate in the number of active joints
and there was no difference in treatment effect between
subgroups

e CRP and ESR decreased significantly from baseline in both
subgroups, however when compared to placebo, the sJIA

T The core variables refer to the variables and criteria for improvement proposed by Giannini et al."®
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subgroup showed no significant reduction in these inflammatory
markers

¢ None were able to reduce steroid use by more than 5mg/day

e Six patients withdrew from the study because of unremitting
disease, with only two of these during the placebo period

Nordstrom (J Rheumatol, 2012)'6

As described in Sobi’s submission, this study was conducted in 22
patients with AOSD taking prednisolone 210 mg/day. Patients were
randomised to receive either anakinra (n=12) or csDMARD (n=10), in
addition to corticosteroids.

In the csDMARD group, n=6 patients received methotrexate, n=3
received azathioprine, and n=1 received leflunomide.

The primary endpoint was remission according to specific criteria at 8
weeks [afebrile (< 37°C body temperature, measured twice from
armpit), in the absence of NSAIDs 24 hours prior to measurement,
decrease of CRP and ferritin to reference limits] and normal swollen
(SJC) and tender joint counts (TJC).

The results described below relate to the csDMARD group:

¢ Inremission at Weeks 4, 8, and 24 were 3/10, 5/10, and 2/10
patients treated with csDMARD + corticosteroids

¢ No patients treated with csDMARD were able to discontinue
oral corticosteroids

¢ In the open-label extension (OLE) phase, n=8 of the csDMARD
patient continued until Week 52

o0 Only n=3 patients originally on csDMARD (2 on
methotrexate and 1 on azathioprine) remained on the
same medication at Week 52

o0 Among the remaining n=5 patients, 2 had switched to
methotrexate and anakinra, 1 to leflunomide and
anakinra, 1 to anakinra monotherapy, and 1 to infliximab

o0 During the OLE half of the patients randomised to
csDMARD had a disease flare

o Numerically higher responder rate was observed in the
anakinra group, at week 52, 6 patients (50%) were in
remission, as compared to 3 patients (30%) of the
csDMARD group
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Please note: remission in this study was defined as early as after 4
weeks of treatment. Modern studies in Still's disease define remission
after a minimum of at least 6 months of treatment.9.11

The “window of opportunity” hypothesis in Still's disease

Approximately half of patients have a chronic persistent arthritis
requiring extended therapy, sometimes into adulthood. In these
patients, growth failure, radiographically evident joint injury, and long-
term disability have historically been very common.'” Noting differential
clinical outcomes when IL-1 blockade is initiated later in the disease
course, Nigrovic, 2014 proposed a biphasic model of sJIA.'" In this
model, early sJIA is driven by innate immune mechanisms, while
chronic arthritis is mediated, at least in part, by autoreactive T cells.
They therefore proposed that a “window of opportunity” would exist in
which the progression of disease pathophysiology might be altered to
avoid chronic arthritis.

This hypothesis was tested in a single centre in the Netherlands
(initially reported by Vastert et al., 2014 and later by ter Haar et al.,
2019)."81° Between 2008 and 2017, the investigators enrolled 51
patients with new-onset sJIA to be treated in a treat-to-target strategy
and subsequent drug-tapering strategy. Patients with fever
unresponsive to 7 days of NSAID therapy were initiated on anakinra at
2mg/kg/day. If fever was still present after 3 days this was escalated to
4mg/kg/day. If clinically inactive disease was not obtained, anakinra
was switched to an alternative therapy with or without glucocorticoids.
Once clinically inactive disease was attained, a tapering strategy was
initiated, targeting maintenance of drug free remission. 42 patients
were followed up for a median of 5.8 years. At 1 year, 76% had
clinically inactive disease and 52% had clinically inactive disease off
medication. At 5 years follow-up, 95% of included patients had clinically
inactive disease and 72% had inactive disease off medication.

This study validated the “window of opportunity” hypothesis by showing
rapid and sustained inactive disease in the maijority of sJIA patients and
reduced glucocorticoid use.

In addition to the study conducted in the Netherlands, Pardeo et al.,
(2019) recently documented findings of early treatment with anakinra in
sJIA in the ltalian setting.?? In this study, the investigators assessed
n=57 patients treated with anakinra to establish whether the response
to anakinra was related to baseline variables. n=30 (52.6%) of the
patients received anakinra within 2 months from disease onset. At 6
months after beginning of anakinra treatment, 28/30 patients (93.3%)
who started anakinra within 2 months from disease onset and 12/27
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(44.4%) who started anakinra after 2 months from disease onset
reached clinical inactive disease off glucocorticoids (p=0.0001).
Patients who started anakinra after the first 2 months from disease
onset had a significantly higher risk of non-response (odds ratio [OR]
8.06, 95% confidence intervals: 2.03-32.0).

This study provides further evidence of the “window of opportunity”
hypothesis, illustrating the clinical plausibility of improved patient
outcomes gained by enabling earlier IL-1 inhibition.

The descriptions provided above concerning the sequential use of
csDMARDs (such as methotrexate) and bDMARD and the “window of
opportunity” in Still's disease are separate, yet related points. The use
of ineffective treatment with csDMARDs reduces the “window of
opportunity” through delayed initiation of anakinra, as patients are
expected to derive the most benefit with anakinra via its inhibition of IL-
1 early in the disease process.

6. The ERG highlighted that within the model, treatment switching is set at a fixed
probability per weekly cycle for patients who have not achieved remission.
Please provide scenario analyses where this probability is varied.

In the model submitted by Sobi, treatment switching (and/or “adding”) in the
model is informed by a fixed (i.e. time-invariant) probability per weekly cycle.
This assumption was also made in the previous NICE assessment of
tocilizumab in sJIA (TA238), and it is this previous appraisal from which the
values used for initial bDMARDs within the model were taken.

There are limited data to inform treatment discontinuation for patients with Still's
disease, and so the assumption of a static probability was made for simplicity.
In reality, the proportion of patients expected to discontinue treatment at each
point in time may differ, based on a combination of the following:

e Patients initiating a treatment may have a different probability of
discontinuing treatment compared to those that have been receiving
treatment for a longer time — for example, patients would be expected to
remain on treatment until an assessment of response is established

e Patients that have experienced disease recurrence (i.e. are no longer in
remission) are expected to be treated in order to re-induce remission. If
considered an immediate failure, patients may promptly discontinue
treatment

e Patients that have experienced difficulty in managing symptoms, as well
as those that have a history of previous complications (e.g. MAS), may
be less likely to discontinue treatment compared with those that have
experienced relatively mild symptoms
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Given that the model adopts a Markovian approach to inform transitions
between health states, it is not possible to identify this precise mix of patients at
any given point in time. Therefore, any implementation of time-varying
probabilities for discontinuation is highly uncertain, and should be interpreted
with caution. Sobi does however appreciate that scenario analysis exploring
time-varying probability of treatment discontinuation may be helpful to consider,
and so has undertaken an exploratory analysis for this within the submitted
economic model.

To account for a time-varying probability of discontinuation, Sobi has updated
the model to include two different sets of transition matrices. The model will
consider probabilities from one set of matrices up until a given model cycle,
after which transitions are informed from the other set of matrices. In the
second set of transition matrices, all probabilities are set to be the same as the
first set of matrices, except for the probability of discontinuation (and by
extension, the probability of remaining in a given health state, as this is
calculated as one minus the sum of all other probabilities). For discontinuation,
the model now allows for the user to specify a probability multiplier to explore
either an increased or decreased risk of treatment discontinuation after a given
point in time.

Due to the numbers of calculations required to estimation health state
occupancy within the model, the switch between the matrices may be varied at
any model cycle up until 1 year. This structural limitation was made to ensure
the model can still be run within a reasonable timeframe, yet could be
overridden by simply replicating the formulae on the ‘Transitions’ sheet further
down the sheet, and amending the data validation on the input cell on the
‘ClarQ’ sheet.

Sobi notes that this analysis should be considered exploratory, as an
immediate change in the probability of discontinuation at a given point in time is
unlikely to accurately reflect clinical practice.

Implementation of a time-varying probability of discontinuation within a cohort-
level model is highly complex, and were sufficient data available to inform such
a model parameter, an alternative model structure (e.g. a multi-state modelling
or discrete event simulation approach) may have been possible to consider.
Tunnel states are also not possible to consider within the model, as the model
would theoretically need to be able to capture patients entering and leaving
different tunnel states at every model cycle (in order to capture the possible
routes through the treatment cascade, including remission and recurrence).

Using the proposed approach, Sobi has opted to implement one time point at
which the probability of discontinuation is changed. Theoretically, the model
could be extended to include a separate set of matrices for each model cycle.
However, it is unclear how probabilities to inform these matrices could be
feasibly established. Therefore, while Sobi accepts the approach is limited,
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Sobi considers specification of further model complexity to be unsubstantiated
with available evidence and so restricting the analysis as described above is
expected to be the most informative approach for decision making.

Sobi has provided results based on the following scenarios using the time-
varying discontinuation approach:

¢ Increase discontinuation for all treatments by 20% after 6 months

e Increase discontinuation for only bDMARDs by 20% after 6 months

e Increase discontinuation for all treatments by 20% after 12 months

e Increase discontinuation for only bDMARDs by 20% after 12 months
e Decrease discontinuation for all treatments by 20% after 6 months

e Decrease discontinuation for only bDMARDs by 20% after 6 months
e Decrease discontinuation for all treatments by 20% after 12 months

e Decrease discontinuation for only bDMARDs by 20% after 12 months

However, should the ERG wish to explore alternative scenarios, the model
allows for the specification of the time point and multipliers on the “ClarQ”
sheet. The results of the sensitivity analysis (compared with the base-case
analysis) are provided in Table 1.
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Table 1: Scenario analyses (time-varying discontinuation)

Arm Total Incremental INMB (£), vs.

Costs (£) | QALYs | LYs Costs (£) | QALYs [ LYs | 1) | 2)

Base-case analysis

1) No anakinra 258,107 11.304 | 28.202

2) Post-csDMARD | 224,343 11.657 | 28.509 | -33,764 0.353 0.307 | 40,817

3) Per-label 201,317 11.970 | 28.774 | -23,026 0.313 0.265 | 70,102 | 29,285

Scenario #1 — Increase discontinuation for all treatments by 20% at 6 months

1) No anakinra 268,365 | 11.213 | 28.120

2) Post-csDMARD | 236,869 11.549 | 28.415 | -31,496 0.336 0.295 | 38,223

3) Per-label 212,856 11.872 | 28.690 | -24,013 0.322 0.275 | 68,681 | 30,458

Scenario #2 — Increase discontinuation for only biologic DMARDs by 20% at 6 months

1) No anakinra 265,949 11.230 | 28.136

2) Post-csDMARD | 234,678 11.563 | 28.427 | -31,271 0.333 0.291 | 37,936

3) Per-label 211,033 11.883 | 28.700 | -23,645 0.320 0.273 | 67,974 | 30,038

Scenario #3 — Increase discontinuation for all treatments by 20% at 12 months

1) No anakinra 266,883 11.229 | 28.133

2) Post-csDMARD | 235,445 11.564 | 28.427 | -31,438 0.335 0.294 | 38,146

3) Per-label 211,892 | 11.882 | 28.699 | -23,554 0.318 0.271 | 68,050 | 29,904

Scenario #4 — Increase discontinuation for only biologic DMARDs by 20% at 12 months

1) No anakinra 264,679 11.244 | 28.147

2) Post-csDMARD | 233,452 11.577 | 28.438 | -31,227 0.333 0.291 | 37,879

3) Per-label 210,224 11.892 | 28.707 | -23,227 0.315 0.269 | 67,409 | 29,530

Scenario #5 — Decrease discontinuation for all treatments by 20% at 6 months

1) No anakinra 244916 11.418 | 28.302

2) Post-csDMARD | 208,982 11.784 | 28.619 | -35,935 0.366 0.317 | 43,256

3) Per-label 187,919 | 12.080 | 28.867 | -21,063 0.296 0.248 | 70,244 | 26,989

Scenario #6 — Decrease discontinuation for only biologic DMARDs by 20% at 6 months

1) No anakinra 248,086 11.397 | 28.284

2) Post-csDMARD | 211,700 11.768 | 28.606 | -36,386 0.371 0.322 | 43,812

3) Per-label 190,117 12.068 | 28.857 | -21,583 0.300 0.251 | 71,390 | 27,577

Scenario #7 — Decrease discontinuation for all treatments by 20% at 12 months

1) No anakinra 246,777 11.398 | 28.286

2) Post-csDMARD | 210,672 | 11.767 | 28.605 | -36,104 0.368 0.319 | 43,473

3) Per-label 189,030 | 12.069 | 28.858 | -21,643 0.302 0.253 | 71,156 | 27,682

Scenario #8 — Decrease discontinuation for only biologic DMARDs by 20% at 12 months

1) No anakinra 249,660 11.380 | 28.270

2) Post-csDMARD | 213,136 | 11.753 | 28.593 | -36,524 0.373 0.324 | 43,988

3) Per-label 191,034 | 12.058 | 28.849 | -22,102 0.305 0.256 | 72,192 | 28,205

Key: csDMARD, conventional-synthetic disease-modifying anti-rheumatic drug; ICER, incremental cost-
effectiveness ratio; INMB, incremental net monetary benefit; LY, life year; QALY, quality-adjusted life year.

Note: These results take into account the assumed commercially-sensitive simple patient access scheme
discount for tocilizumab (Jl). INMB calculated assuming a willingness-to-pay threshold of £20,000 per
QALY gained.

The scenario analysis yielding the largest total QALYs (and smallest total costs)
for each strategy is Scenario #5 (where the probability of discontinuation was
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decreased for all treatments by 20% at 6 months). This scenario reflects the
analysis wherein treatment is continued for the longest possible time period,
during which the probability to achieve remission across all strategies (and thus
avoid unresolved disease) is maximised. This scenario yields the lowest INMB
for ‘per-label’ versus ‘post-csDMARD’.

However, the lowest INMB for ‘per-label’ versus ‘no anakinra’ is for Scenario #4
(where the probability of discontinuation was increased for only bDMARDs by
20% at 12 months). This scenario greatly affects the possibility of achieving
remission with bDMARDSs, while leaving all other settings the same. By
reducing the duration over which patients may achieve remission with
bDMARD:s, this scenario reduces the QALY gain for the ‘per-label’ scenario,
resulting in a lower INMB estimate.

The scenario with the largest total costs (and smallest total QALY's) for each
strategy is Scenario #1 (where the probability of discontinuation was increased
for all treatments by 20% at 6 months). In this scenario, all treatments are
discontinued more quickly, and so a larger proportion of patients will have
unresolved disease, increased medical resource costs, and poorer health-
related quality of life. The estimate of the INMB for ‘per-label’ versus ‘post-
csDMARD’ is the largest of all scenarios (due to greater cost savings through
avoided unresolved disease).

The largest INMB for ‘per-label’ versus ‘no anakinra’ is shown in Scenario #8
(where the probability of discontinuation was decreased for only biologic
DMARDs by 20% at 12 months). This scenario is associated with the largest
differential in terms of capacity to induce remission between these states of the
world.

Sobi highlights again that these results should be considered as exploratory,
and so Sobi’s preference remains for the use of a statistic probability in the
absence of any other data to inform time-varying discontinuation. In general,
however, the conclusion of the model was unchanged through these
exploratory sensitivity analyses.

7. The ERG considers it implausible that the probability of achieving remission
with csDMARDSs for people with chronic disease is 0. Please provide scenario
analyses where this probability is varied.

Clinical expert advice provided to Sobi indicated that it is not possible to induce
remission through the use of csDMARDSs in patients with chronic disease
course. Further information concerning the efficacy of csDMARDs in Still’s
disease is provided in response to Question 5.

While contradictory to clinical opinion provided to Sobi, the model has been
edited to allow for the specification of a non-zero probability for achieving
remission with csDMARDs. The results of this scenario analysis are presented
in Table 2, where the probability of achieving remission with csDMARDs has
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been set equal to the value applied for patients with monocyclic disease
course. The ‘per-label’ results are identical to the base-case analysis (given

that in this state of the world, csDMARDs are not used). However, for the other

two states of the world, the total costs are reduced and the total QALYs are
increased (due to an increase in the proportion of patients that achieve
remission, and thus avoid unresolved disease).

Table 2: Scenario analyses (remission with csDMARDs)

Arm Total Incremental INMB (£), vs.
Costs (£) [ QALYs [LYs | Costs (£) [ QALYs [LYs [1) [2)

Base-case analysis

1) No anakinra 258,107 | 11.304 | 28.202

2) Post-csDMARD | 224,343 | 11.657 | 28.509 | -33,764 0.353 0.307 | 40,817

3) Per-label 201,317 | 11.970 | 28.774 | -23,026 0.313 0.265 | 70,102 | 29,285

Scenario #9 — Probability of remission for chronic course patients same as monocyclic patients

1) No anakinra 255,574 11.326 | 28.222

2) Post-csDMARD | 222,021 11.675 | 28.526 | -33,553 0.349 0.303 | 40,533

3) Per-label 201,317 | 11.970 | 28.774 | -20,704 0.295 0.249 | 67,144

26,611

Key: csDMARD, conventional-synthetic disease-modifying anti-rheumatic drug; ICER, incremental cost-
effectiveness ratio; INMB, incremental net monetary benefit; LY, life year; QALY, quality-adjusted life year.

Note: These results take into account the assumed commercially-sensitive simple patient access scheme

discount for tocilizumab (Jl). INMB calculated assuming a willingness-to-pay threshold of £20,000 per
QALY gained.

Please provide scenario analyses where the time horizon is increased above
30 years.

In the previous NICE TA238 of tocilizumab in sJIA, the model time horizon was
capped at 16 years in the company’s submission, which the ERG restricted to

11 years in its preferred base-case analysis (i.e. the only differences in
costs/effects captured by the model were those incurred/accrued during
childhood and adolescence). A diagnosis of sJIA is expected to continue into
adulthood. As such, Sobi sought to provide a model with a time horizon that
was sufficiently long to capture important differences in costs and effects,
regardless of when patients are classified as adults.

However, owing to the need to construct a model that captures the full
treatment pathway (accounting for three possible ‘states of the world’ and
alternative subgroups/ disease courses), there was a need to trade-off the
computational burden of the model calculations, with the period over which
important costs and effects were expected to be present. Consequently, the
model time horizon was set to 30 years.

The choice of 30 years was made only in the interest of ensuring model run
time was as short as possible, while also ensuring the majority of important
differences in costs and effects were captured by the model. Nevertheless,
Sobi understands that a longer time horizon is necessary to capture the full
differences in costs and effects.
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To provide scenario analyses with a longer time horizon, Sobi has edited the
economic model to extend the model calculations up until a time horizon of 90
years. By the time the average age of the sJIA reaches 87 years, the estimated
cumulative hazard of death has exceeded 1 (based on life table mortality data,
which were adjusted to account for the weekly model cycle length), and as such
all patients are modelled to have died within a 90-year time horizon, regardless
of starting age.

Using the base-case model settings and assumptions per Sobi’s original
submission, the relationship between the increment net monetary benefit
(INMB) and the model time horizon may be established. Results for the sJIA
and AOSD populations are presented in Figure 2 and Figure 3, respectively.

Figure 2: Relationship between INMB and time horizon, sJIA population
(company base-case settings)
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——— Post-csDMARD vs. No anakinra Per-label vs. No anakinra
——— Per-label vs. Post-csDMARD = = — Sobi base-case

Key: csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; INMB, incremental net
monetary benefit; sJIA, systemic juvenile idiopathic arthritis.
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Figure 3: Relationship between INMB and time horizon, AOSD population
(company base-case settings)

£90,000

£80,000

£70,000
£60,000
@ £50,000

=
£ £40,000

£30,000
£20,000

£10,000

£0
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

Time (years)

——— Post-csDMARD vs. No anakinra Per-label vs. No anakinra

——— Per-label vs. Post-csDMARD = = — Sobi base-case

Key: AOSD, adult-onset Still's disease; csDMARD, conventional synthetic disease-modifying anti-
rheumatic drug; INMB, incremental net monetary benefit.

As can be seen from the plots, there is relatively little to gain from extending the
model time horizon from around 50 years in the sJIA population, or from around
40 years in the AOSD population. The plots demonstrate that the model results
based on a time horizon of 30 years (per Sobi’s original submission) are
arguably conservative, as some additional costs and effects were omitted after
this time, which led to improved estimates of cost effectiveness. However, the
overall conclusion remains unchanged, and by 30 years the majority of the
differences in costs and effects are established (as may be inferred through the
relatively small changes in the curves after 30 years).
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Introduction

Sobi thanks NICE and the ERG for the opportunity to provide clarification concerning
the submission and supporting economic model. Following the informal discussion
concerning the clarification questions on 29 January, Sobi respectfully wishes to
clarify three points which may supplement understanding and assist review.

1. Still's disease (systemic juvenile idiopathic arthritis [sJIA] and adult-onset Still's
disease [AOSD]) is an autoinflammatory disease; rheumatoid arthritis (RA) and other
juvenile idiopathic arthritis (JIA) subtypes are autoimmune diseases.

Still's disease is understood to be a polygenic autoinflammatory disease — a disease
of the innate immune system driven predominantly by interleukin-1 (IL-1) and IL-6. In
this regard it is entirely distinct from RA, an autoimmune disease driven by pathology
in the adaptive immune system driven predominantly by tumour necrosis factor
(TNF) and IL-6.

Anakinra was first licensed for use in RA by the European Medicines Agency (EMA)
in March 2002, and its use in rheumatology spans nearly two decades. RA is a
chronic autoimmune disease which benefits from an array of new treatments
targeting specific cytokines relevant in autoimmune pathogenesis. Use of anakinra in
RA in the UK is extremely limited, aligned with NICE Guideline 100 and with the
modern understanding of the limited role of IL-1 in autoimmune disease.

A summary of the key differences in autoinflammatory and autoimmune disease is
provided below:

Disease Autoinflammatory Autoimmune

Immunological basis Innate (non-specific) | Adaptive (specific)
immune dysfunction immune dysfunction

Predominant cytokines increased | IL-1, IL-6 TNF, IL-6

2. Systemic JIA distinct in pathogenesis from JIA and AOSD distinct from RA

Following increased understanding of disease pathogenesis, the International
League of Associations for Rheumatology (ILAR) classification of juvenile arthritis
was updated in 2019 to the Paediatric Rheumatology International Trials
Organisation (PRINTO) classification." In this updated classification, the systemic
features of sJIA were attributed to the disease’s underlying autoinflammatory
pathogenesis and accounted for the difference in response to inhibitors of IL-1/ IL-6.

The new PRINTO classification also removed the requirement for arthritis to
diagnose sJIA, acknowledging the paradox of a classification of “arthritis” with
systemic features only and no arthritis. (“There was consensus to keep the term
systemic JIA, even though some patients may not have arthritis, to be consistent
with the current accepted terminology. Similarly, there was consensus to keep
systemic JIA among the JIA disorders rather than grouping it with autoinflammatory
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diseases”). Rather than arthritis, the dominant features of sJIA include fever, rash,
lymphadenopathies, marked systemic inflammation and a risk of developing
macrophage activation syndrome (MAS).

Lopalco et al., (2015) provides a helpful description of the differences between RA
and AOSD.? As described above, RA is an autoimmune disorder that predominantly
affects joints. TNF-q, IL-13, and IL-6, are all involved in the pathogenesis of RA. For
the autoinflammatory disorder AOSD, the main cytokine increased is IL-1p.

3. Clinical evidence for anakinra in Still’s disease originates from clinician-led studies

By providing the context in which anakinra was developed, Sobi hopes the limitations
of the evidence base may be better understood. There have been no industry-led
clinical trials of anakinra in Still's disease. The development of the evidence for the
use of anakinra in Still's disease has been led by clinicians hypothesising its efficacy
based on an understanding of the disease pathogenesis (i.e. the role of IL-1), and
then documenting and publishing clinical experience in treating patients with
anakinra. The collection of published clinical experience forms the evidence base for
this submission.
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1. Is the company looking to position anakinra as a second-line treatment i.e. after
NSAIDs and corticosteroids (as in the ‘per-label’ pathway of the model)?

Yes — Sobi’s submission proposes that anakinra be used after non-steroidal
anti-inflammatory drugs (NSAIDs) * corticosteroids but before conventional
synthetic disease-modifying anti-rheumatic drugs (csDMARDs, such as
methotrexate). This positioning is aligned with the licensed indication for
anakinra:

“[Anakinra] is indicated in adults, adolescents, children and infants aged 8
months and older with a body weight of 10 kg or above for the treatment
of Still's disease, including [sJIA] and [AOSD], with active systemic
features of moderate to high disease activity, or in patients with continued
disease activity after treatment with [NSAIDs] or glucocorticoids.

[Anakinra] can be given as monotherapy or in combination with other anti-
inflammatory drugs and [csDMARDSs].” Anakinra SmPC3

ERG comments (Q1)

The clarification provided by the company on their proposed positioning of
anakinra will help focus NICE Appraisal Committee (AC) discussions.

2.  The proposed positioning of anakinra is for use as per its licensed indication, Is
the company also looking for a recommendation regarding anakinra in the third-
line setting, after csDMARDs?

Sobi’s proposed positioning for anakinra is in the second line (before
csDMARDSs). The ‘post-csDMARD’ pathway in the model reflect the current use
of anakinra in the third-line setting in NHS practice, which Sobi does not
consider the most appropriate use of anakinra for sJIA or AOSD.

ERG comments (Q2)

The clarification provided by the company on their proposed positioning of
anakinra will help focus NICE AC discussions.

3. The ‘per-label’ model pathway does not include DMARDSs so that treatment with
both anakinra and tocilizumab is offered after NSAIDs and corticosteroids.
Please comment on whether this pathway would likely be realised in clinical
practice as tocilizumab is currently commissioned by NHS England only after
DMARD:s.

In current practice, patients are permitted to receive treatment with a bDMARD
(i.e. anakinra or tocilizumab) after failing either one (sJIA patients) or two
(AOSD patients) csDMARD(s). This expectation is based on the corresponding
NHS Clinical Commissioning Policies for AOSD and JIA, and verified with
clinical expert opinion provided to Sobi.
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Use of tocilizumab in current NHS practice based on the JIA policy is based
also on the NICE recommendation of tocilizumab in sJIA (NICE TA238).
Tocilizumab is not licensed for use in AOSD, and so no corresponding NICE
guidance exists in this population. Therefore, all use of tocilizumab in AOSD is
(by definition) ‘off label’ in NHS practice.

When preparing the submission, Sobi engaged with clinical experts concerning
how the treatment pathway would change were anakinra used after NSAIDs +
corticosteroids. Clinical advice provided to Sobi was that it is highly unlikely that
treatment with a csDMARD (such as methotrexate) would be introduced
following failure on a bDMARD (such as anakinra) — especially noting that
anakinra is itself a DMARD. The licensed indications for both anakinra and
tocilizumab do not preclude their use in a second-line (i.e. pre-csDMARD)
setting. A minor revision to the current NHS policies for JIA and AOSD would
therefore be required to align with the final NICE guidance, should anakinra be
recommended in line with its licensed indication.

ERG comments (Q3)

The clarification provided by the company on their proposed positioning of
anakinra, especially relative to tocilizumab, will help focus NICE AC discussions.

4. Please explain what evidence was used to assume clinical equivalence
between anakinra and tocilizumab in the model.
a. lIs there any further evidence about the relative efficacy and side effect
profiles of anakinra and tocilizumab?

As discussed in the NHS Clinical Commissioning Policy for AOSD,
there is only one available RCT in this population (Nordstrom et al.,
2012) which compares anakinra and csDMARDs. For sJIA, the NHS
Clinical Commissioning Policy for JIA does not discuss the evidence
base at great length, but notes that there are no comparative studies
for tocilizumab and anakinra. There are no head-to-head RCTs
comparing tocilizumab with anakinra in either an sJIA or AOSD
population. However, the absence of head-to-head trials is not unusual
in this field.

It is important to reiterate that tocilizumab is not licensed for patients
with AOSD, and so the available data concerning the efficacy and

" The NICE recommendation for tocilizumab states: “Tocilizumab is recommended for the treatment of
[sJIA] in children and young people aged 2 years and older whose disease has responded
inadequately to [NSAIDs], systemic corticosteroids and methotrexate if the manufacturer makes
tocilizumab available with the discount agreed as part of the patient access scheme. Tocilizumab is
not recommended for the treatment of [sJIA] in children and young people aged 2 years and older
whose disease continues to respond to methotrexate or who have not been treated with
methotrexate.”
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safety of tocilizumab predominantly comprises of studies in exclusively
sJIA populations. There are some studies concerning the use of
tocilizumab in AOSD populations, but these are mainly case series. For
context, tocilizumab was first licensed for use by the EMA
approximately 7 years after the initial date of anakinra’s marketing
authorisation.

In the clarification call held between NICE and Sobi on 29 January,
reference was made to a study by Riancho-Zarrabeitia et al., (2015)
comparing tocilizumab and anakinra in AOSD.# This is a comparative,
though non-randomised, study of both treatments in a mixed population
of patients according to treatment history. This study was not included
within Sobi’s systematic review as it is an abstract from the 2015
EULAR meeting (i.e. no full publication is available).

While only the abstract is available, Sobi notes that there are several
limitations to this study. Prior treatments were not balanced between
the groups (steroids, conventional immunosuppressants, and
biologics). This means it is unclear if any comparisons between the
groups are appropriate within the context of this appraisal, given that
the groups represent different stages in the treatment pathway. In
addition, the median disease duration was notably different between
the groups, again reflecting different stages of the treatment pathway.
Finally, a clinician’s choice to use either anakinra or tocilizumab may be
based on a number of factors — e.g. risk of MAS (as was noted in the
Kearsley-Fleet et al. study which was discussed in Sobi’s submission).5

In the absence of robust comparative study data, clinical expert opinion
was instead sought to establish the relative efficacy of anakinra and
tocilizumab. Advice provided to both Sobi and the ERG was that
anakinra and tocilizumab are considered to have similar efficacy in
Still's disease. However, the decision to use one product over the other
is usually based on a number of considerations (e.g. pharmacokinetics,
route of administration, presentation of symptoms etc.).

With regards to relative safety, a recent study by Klein et al., (2019)
provides some information comparing outcomes for patients treated
with anakinra and tocilizumab (as well as canakinumab and etanercept
— treatments that are both used in Germany).® Importantly, this study is
based on an analysis of registry data, and so should be interpreted with
caution. Figure 1 is an excerpt from this study which shows adjusted
relative risks for each biologic compared with the other three biologics.
The adverse events included within this were determined by the study
authors to be of special interest (which is discussed in further detail
within the full publication).
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The findings of this analysis showed (after adjustment for patient
characteristics) that anakinra was associated with a statistically-
significant increase in the risk of medically important infections.
Tocilizumab was associated with a numerical increase in the risk of
cytopenia, anaphylaxis, hepatic events, and MAS (though none of
these differences were shown to be statistically significant).

Importantly, the relative risk values are based on a comparison to the
other three treatments and not a comparison of anakinra versus
tocilizumab. Based on interpretation of the confidence intervals in
Figure 1, there is no conclusive evidence for a statistically significant
difference in adverse events between anakinra and tocilizumab treated
patients. However, there are numerical differences in the adjusted risk
ratios. In addition, as this is an analysis of registry data, any findings
should be interpreted with caution (given that it is unclear why specific
treatments were selected for use in certain patients etc.).

Figure 1: Selected adverse events of special interest comparison
of relative risk
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Sobi highlighted within its submission all known evidence concerning
the efficacy and safety of anakinra, including all possible comparative
evidence to tocilizumab. Since Sobi’s original submission, the study by
Klein et al. was published (in December 2019), for which summary
findings are provided above. However, other than this study, Sobi is
unaware of any additional evidence that may provide additional
information on the relative efficacy and safety of both treatments.

ERG comments (Q4 and Q4a)

The company’s update on available evidence highlights the lack of robust
evidence available for the comparison of anakinra versus tocilizumab in terms of
efficacy and safety.

b. Could any further evidence be produced, for example a matching-
adjusted indirect comparison (MAIC)?
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A matching-adjusted indirect comparison (MAIC) is a statistical
technique intended to ‘re-balance’ patient characteristics in order to
improve estimates of relative efficacy and/ or safety compared with a
naive (i.e. unadjusted) comparison. However, such methods do not
adjust for differences in study design (e.g. differences in outcome
measures, duration of follow-up, comparator therapies etc.) and rely
upon a comparison of patients for which data are reported (i.e. at
baseline).

A previously-published network meta-analysis (NMA) by Tarp et al.,
(2016) is available, and was referenced within Sobi’s original
submission.” The analysis by Tarp et al. includes one trial for
tocilizumab (TENDER) and one trial for anakinra (ANAJIS).89 In
TENDER, ‘clinically inactive disease’ which was achieved by 32% of
the n=110 patients enrolled in the open-label extension phase (from 12
to 52 weeks). In ANAJIS, of the n=16 patients that reached month 12 of
the open-label extension phase; n=5 had ‘inactive disease’ (31%).

An important limitation of the available data is that the patient
characteristics of the population that were assessed for inactive
disease is unknown for both studies (as this is not the same population
of patients enrolled at baseline). This means that it is not possible to
undertake a population-adjusted comparison of the outcome of inactive
disease (the outcome of most relevance to current NHS practice).

While it may be possible to undertake a population-adjusted
comparison of outcomes based on an intention-to-treat analysis (such
as ACR Pedi30 or adverse events), such comparisons also rely on the
availability of patient-level data for at least one of the studies. Sobi
does not have access to patient-level data from the TENDER trial
(which was funded by Hoffmann—La Roche). Sobi also does not have
access to the ANAJIS patient-level data. Financial support for this study
was provided by Amgen (the original holders of the marketing
authorisation for anakinra), though Amgen had “no role in the analysis
and reporting phase of the study”.

ERG comments (Q4b)

The ERG considers that, in light of the limitations of the available evidence base,
the results of any further statistical analyses are unlikely to be robust.

5. Please explain why removing csDMARDs from the pathway (in the per-label
pathway) leads to an increase in the proportion of patients having prolonged
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remission compared with the post-csDMARDs pathway and comment on
whether this is clinically plausible.

a. Would it be expected that disease that does not respond to csDMARDs

or biologics when used sequentially, would respond to biologics if used
in place of csDMARDs in the treatment pathway? If so, please provide
evidence for the clinical plausibility of this.

Removing an ineffective treatment from the pathway increases the
proportion of patients given effective therapy earlier, which increases
the chance of remission. The two issues raised in this question will be
discussed separately:

e The use of csDMARDs in Still's disease
e The “window of opportunity” hypothesis in Still's disease

While discussing the outcome of remission, it is important to note that
the definition of remission is variable across different studies (as
acknowledged within Sobi’s submission). In practice, remission is
generally referred to as an extended time period (normally of at least 6
months) wherein there is an absence of disease-related symptoms and
systemic manifestations (e.g. raised inflammatory markers).'01"
However, in older studies “remission” is sometimes used to describe
short-term outcomes.

The use of csDMARDs in Still’'s disease

The efficacy of methotrexate is well established in adult rheumatology
with remarkable success in improving clinical outcomes in RA. On this
basis, Still's disease was historically treated with methotrexate with the
expectation of similar efficacy (before it was understood to be an
autoinflammatory rather than autoimmune disease). Its continued use
in Still's disease reflects this tradition.

This hypothesis has been tested and the balance of clinical evidence
does not support the efficacy of methotrexate in Still's disease. For the
purpose of describing an overview of the clinical evidence base, Sobi
has presented summary findings from a number of notable articles that
discuss the role of methotrexate in Still's disease (presented below).
Sobi highlights that this is not based on a systematic review of the
literature.

(Please note: in reviewing clinical evidence for the efficacy of
methotrexate in Still's disease, the reader should be aware of the
tendency in earlier literature to document all JIA subtypes, rather than
testing sJIA specifically).
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Halle and Prieur (Clin Exp Rheumatol 1991)"?

Thirty children with JIA, including ten patients with a systemic onset,
refractory to slow-acting antirheumatic drugs (SAARDs)
(hydroxychloroquine, chloroquine, penicillamine, the gold complexes
and sulphasalazine) were treated with oral methotrexate (0.2 increasing
to 0.8mg/kg/week) for 6-30 months.

Results that follow are for the ten participants in the systemic onset
subgroup:

e Extraarticular symptoms improved subjectively in seven out of
ten participants, with four subsequently relapsing

e Fever, presentin 7 patients, improved in four and later
reappeared in two participants

e Duration of morning stiffness increased, and number of active
joints showed a non-significant trend to decrease

e ESR did not decrease

e Oral corticosteroids could not be stopped in any patients in the
systemic-onset subgroup and NSAIDs had to be increased

The authors concluded that there existed a differential effect of
methotrexate therapy according to subtype, with the systemic subtype
less responsive to methotrexate than the antinuclear antibodies (ANA)-
positive form and the polyarticular onset.

Speckmaier et al. (Clin Exp Rheumatol 1989)"3

Twelve children with severe systemic juvenile chronic arthritis all
requiring high dose corticosteroids were treated with methotrexate (8.5
mg/m?) for six months.

e Marked clinical improvement was seen in four children
(reduction in number of active joints, improvement in systemic
features and haematological parameters), allowing a reduction in
steroids in two participants

¢ In contrast, the disease activity deteriorated in two children and
steroids were increased in a further three children.

The authors concluded that a third of children with severe systemic
juvenile arthritis improved in six months in response to methotrexate.

Woo (Arthr & Rheum, 2000)™

This study was conducted in recognition of the underrepresentation of
the systemic and extended oligoarthritis subgroups in the recent
studies of methotrexate efficacy in various forms of juvenile
polyarthritis.
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n=45 and n=43 patients meeting the ILAR criteria for sJIA and
extended oligoarticular arthritis respectively were enrolled in a double-
blind placebo-controlled cross-over trial of methotrexate given at 15-
20mg/m?2,

Results described here will be limited to those of the sJIA group:

e Only two of five core variables (physician’s and parent’s global
assessment of disease activity) improved significantly®

e The systemic features of the disease were not significantly
different between methotrexate and placebo treatment

e There was no significant difference between methotrexate and
placebo in the joint range of motion for participants who had
complete records of joint range for both treatment periods

e Combining both subgroups showed no significant difference
between placebo and methotrexate in the number of active joints
and there was no difference in treatment effect between
subgroups

e CRP and ESR decreased significantly from baseline in both
subgroups, however when compared to placebo, the sJIA
subgroup showed no significant reduction in these inflammatory
markers

¢ None were able to reduce steroid use by more than 5mg/day

e Six patients withdrew from the study because of unremitting
disease, with only two of these during the placebo period

Nordstrom (J Rheumatol, 2012)6

As described in Sobi’s submission, this study was conducted in 22
patients with AOSD taking prednisolone 210 mg/day. Patients were
randomised to receive either anakinra (n=12) or csDMARD (n=10), in
addition to corticosteroids.

In the csDMARD group, n=6 patients received methotrexate, n=3
received azathioprine, and n=1 received leflunomide.

The primary endpoint was remission according to specific criteria at 8
weeks [afebrile (< 37°C body temperature, measured twice from
armpit), in the absence of NSAIDs 24 hours prior to measurement,
decrease of CRP and ferritin to reference limits] and normal swollen
(SJC) and tender joint counts (TJC).

The results described below relate to the csDMARD group:

T The core variables refer to the variables and criteria for improvement proposed by Giannini et al."®
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¢ Inremission at Weeks 4, 8, and 24 were 3/10, 5/10, and 2/10
patients treated with csDMARD + corticosteroids

¢ No patients treated with csDMARD were able to discontinue
oral corticosteroids

¢ In the open-label extension (OLE) phase, n=8 of the csDMARD
patient continued until Week 52

o0 Only n=3 patients originally on csDMARD (2 on
methotrexate and 1 on azathioprine) remained on the
same medication at Week 52

o Among the remaining n=5 patients, 2 had switched to
methotrexate and anakinra, 1 to leflunomide and
anakinra, 1 to anakinra monotherapy, and 1 to infliximab

o0 During the OLE half of the patients randomised to
csDMARD had a disease flare

o Numerically higher responder rate was observed in the
anakinra group, at week 52, 6 patients (50%) were in
remission, as compared to 3 patients (30%) of the
csDMARD group

Please note: remission in this study was defined as early as after 4
weeks of treatment. Modern studies in Still’s disease define remission
after a minimum of at least 6 months of treatment.9.11

The “window of opportunity” hypothesis in Still's disease

Approximately half of patients have a chronic persistent arthritis
requiring extended therapy, sometimes into adulthood. In these
patients, growth failure, radiographically evident joint injury, and long-
term disability have historically been very common."” Noting differential
clinical outcomes when IL-1 blockade is initiated later in the disease
course, Nigrovic, 2014 proposed a biphasic model of sJIA."" In this
model, early sJIA is driven by innate immune mechanisms, while
chronic arthritis is mediated, at least in part, by autoreactive T cells.
They therefore proposed that a “window of opportunity” would exist in
which the progression of disease pathophysiology might be altered to
avoid chronic arthritis.

This hypothesis was tested in a single centre in the Netherlands
(initially reported by Vastert et al., 2014 and later by ter Haar et al.,
2019).18.19 Between 2008 and 2017, the investigators enrolled 51
patients with new-onset sJIA to be treated in a treat-to-target strategy
and subsequent drug-tapering strategy. Patients with fever
unresponsive to 7 days of NSAID therapy were initiated on anakinra at
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2mg/kg/day. If fever was still present after 3 days this was escalated to
4mg/kg/day. If clinically inactive disease was not obtained, anakinra
was switched to an alternative therapy with or without glucocorticoids.
Once clinically inactive disease was attained, a tapering strategy was
initiated, targeting maintenance of drug free remission. 42 patients
were followed up for a median of 5.8 years. At 1 year, 76% had
clinically inactive disease and 52% had clinically inactive disease off
medication. At 5 years follow-up, 95% of included patients had clinically
inactive disease and 72% had inactive disease off medication.

This study validated the “window of opportunity” hypothesis by showing
rapid and sustained inactive disease in the majority of sJIA patients and
reduced glucocorticoid use.

In addition to the study conducted in the Netherlands, Pardeo et al.,
(2019) recently documented findings of early treatment with anakinra in
sJIA in the ltalian setting.?? In this study, the investigators assessed
n=57 patients treated with anakinra to establish whether the response
to anakinra was related to baseline variables. n=30 (52.6%) of the
patients received anakinra within 2 months from disease onset. At 6
months after beginning of anakinra treatment, 28/30 patients (93.3%)
who started anakinra within 2 months from disease onset and 12/27
(44.4%) who started anakinra after 2 months from disease onset
reached clinical inactive disease off glucocorticoids (p=0.0001).
Patients who started anakinra after the first 2 months from disease
onset had a significantly higher risk of non-response (odds ratio [OR]
8.06, 95% confidence intervals: 2.03-32.0).

This study provides further evidence of the “window of opportunity”
hypothesis, illustrating the clinical plausibility of improved patient
outcomes gained by enabling earlier IL-1 inhibition.

The descriptions provided above concerning the sequential use of
csDMARDSs (such as methotrexate) and bDMARD and the “window of
opportunity” in Still's disease are separate, yet related points. The use
of ineffective treatment with csDMARDs reduces the “window of
opportunity” through delayed initiation of anakinra, as patients are
expected to derive the most benefit with anakinra via its inhibition of IL-
1 early in the disease process.

Anakinra for treating Still's disease [ID1463] Company response to NICE’s additional clarification questions 13 of
24



ERG comments (Q5 &Q5a)

In response to NICE’s question, the company has provided their rationale for
positioning anakinra before, rather than after, csDMARDs. The company’s
argument is that (i) csDMARDs are not effective and (ii) treatment with bDMARDs
is more effective if used before, rather than after, csDMARDs.

(i) The company case that csDMARDs are not effective

The ERG considers that the evidence presented by the company does not support
their assertion that csDMARDs are not effective, rather, it demonstrates that
csDMARDs are effective for some patients.

In the CS, and in this clarification response, the company has provided evidence
from the Nordstrom study to demonstrate the effectiveness of csDMARDs after
failure of treatment with NSAIDs. Over and above concerns relating to the small
size of the Nordstrom study population (10 patients received csDMARDs and 12
patients received bDMARDSs), there are two major issues that make results from
the Nordstrom study unfit for this purpose. First, the Nordstrém study compared
the effectiveness of csDMARDs versus bDMARDs in patients who were refractory
to csDMARDSs. As the population was refractory to csDMARDs, the evidence
provided by this study does not inform the effectiveness of csDMARDSs, or that of
bDMARDSs, as a first treatment following failure of NSAIDs. Second, 30% of
patients in the csDMARDS arm of the Nordstom study were in remission at 12
months; this does not support the company position that csDMARDs are
ineffective.

(i) bDMARDs are more effective in a second-line setting

The company has considered two possible treatment strategies:
a) NSAIDS -> csDMARDs -> bDMARDs (company post-csDMARD scenario)
b) NSAIDS -> bDMARDs (company per-label scenario)

However, the company has not provided robust comparative evidence to support
either positioning of bDMARDs.

In their economic model, the company assumed that remission rates for patients
treated with bDMARDs differed depending on where bDMARDSs were positioned in
the treatment pathway. The assumption was that patients who received bDMARDs
after csDMARDs had lower remission rates than patients who received bDMARDs
after NSAIDs. However, the ERG considers that the evidence used to support this
assumption was derived from a flawed and misleading analysis of published
remission rates.

When modelling treatment strategy (a), the company used remission rates derived
from the Nordstrom study. Results from the Nordstrdm study showed that the
remission rate at 24 weeks was 50%. This result was used to calculate the model
weekly probability of remission (2.85%). When populating treatment strategy (b),
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the company used a remission rate result from the Horneff study (44.4% at 12
weeks) to estimate a model weekly remission rate of 4.41%. This approach to
estimating weekly remission rates ignores the fact that the Nordstrom study
reported the same remission rate at 4 weeks and at 24 weeks, and a higher
remission rate at 8 weeks (58%). It is unclear why the company chose the 24-
week result as the basis for their weekly remission rate estimate.

Number and proportion of patients achieving remission

Nordstrom study Horneff study

Weeks Anakinra (N=12) c¢sDMARD (N=10) Weekly Anakinra (n=9)
n (%) Weekly n (%) Weekly rate ratio n Weekly

rate rate rate

4 6 (50.0%) | 15.91% | 3(30.0%) | 8.53% 1.87 - -

8 7 (58.3%) | 10.37% | 5(50.0%) | 8.30% 1.25 - -
12 - - - - - 4 (44.4%) 4.41%

24 6 (50.0%) | 2.85% | 2(20.0%) | 0.93% 3.08 - -

Further, it is not valid to compare a weekly remission rate based on a 24-week
result from one study (Nordstrom study) with a weekly remission rate based on a
12-week result from another study (Horneff study). It is also misleading to suggest
that, compared with effectiveness when bDMARDs are used in treatment strategy
(a), the Horneff study results support a higher remission rate when bDMARDs are
used as part of treatment strategy (b).

Given that there is no published evidence to demonstrate differential effectiveness
of bDMARDs depending on their position in the treatment pathway, the company
model should not have been populated with values suggesting differential
effectiveness.

probability per weekly cycle for patients who have not achieved remission.
Please provide scenario analyses where this probability is varied.

In the model submitted by Sobi, treatment switching (and/or “adding”) in the
model is informed by a fixed (i.e. time-invariant) probability per weekly cycle.
This assumption was also made in the previous NICE assessment of
tocilizumab in sJIA (TA238), and it is this previous appraisal from which the
values used for initial bDMARDs within the model were taken.

The ERG highlighted that within the model, treatment switching is set at a fixed

There are limited data to inform treatment discontinuation for patients with Still’s
disease, and so the assumption of a static probability was made for simplicity.
In reality, the proportion of patients expected to discontinue treatment at each
point in time may differ, based on a combination of the following:

e Patients initiating a treatment may have a different probability of
discontinuing treatment compared to those that have been receiving
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treatment for a longer time — for example, patients would be expected to
remain on treatment until an assessment of response is established

e Patients that have experienced disease recurrence (i.e. are no longer in
remission) are expected to be treated in order to re-induce remission. If
considered an immediate failure, patients may promptly discontinue
treatment

e Patients that have experienced difficulty in managing symptoms, as well
as those that have a history of previous complications (e.g. MAS), may
be less likely to discontinue treatment compared with those that have
experienced relatively mild symptoms

Given that the model adopts a Markovian approach to inform transitions
between health states, it is not possible to identify this precise mix of patients at
any given point in time. Therefore, any implementation of time-varying
probabilities for discontinuation is highly uncertain, and should be interpreted
with caution. Sobi does however appreciate that scenario analysis exploring
time-varying probability of treatment discontinuation may be helpful to consider,
and so has undertaken an exploratory analysis for this within the submitted
economic model.

To account for a time-varying probability of discontinuation, Sobi has updated
the model to include two different sets of transition matrices. The model will
consider probabilities from one set of matrices up until a given model cycle,
after which transitions are informed from the other set of matrices. In the
second set of transition matrices, all probabilities are set to be the same as the
first set of matrices, except for the probability of discontinuation (and by
extension, the probability of remaining in a given health state, as this is
calculated as one minus the sum of all other probabilities). For discontinuation,
the model now allows for the user to specify a probability multiplier to explore
either an increased or decreased risk of treatment discontinuation after a given
point in time.

Due to the numbers of calculations required to estimation health state
occupancy within the model, the switch between the matrices may be varied at
any model cycle up until 1 year. This structural limitation was made to ensure
the model can still be run within a reasonable timeframe, yet could be
overridden by simply replicating the formulae on the ‘Transitions’ sheet further
down the sheet, and amending the data validation on the input cell on the
‘ClarQ’ sheet.

Sobi notes that this analysis should be considered exploratory, as an
immediate change in the probability of discontinuation at a given point in time is
unlikely to accurately reflect clinical practice.

Implementation of a time-varying probability of discontinuation within a cohort-
level model is highly complex, and were sufficient data available to inform such
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a model parameter, an alternative model structure (e.g. a multi-state modelling
or discrete event simulation approach) may have been possible to consider.
Tunnel states are also not possible to consider within the model, as the model
would theoretically need to be able to capture patients entering and leaving
different tunnel states at every model cycle (in order to capture the possible
routes through the treatment cascade, including remission and recurrence).

Using the proposed approach, Sobi has opted to implement one time point at
which the probability of discontinuation is changed. Theoretically, the model
could be extended to include a separate set of matrices for each model cycle.
However, it is unclear how probabilities to inform these matrices could be
feasibly established. Therefore, while Sobi accepts the approach is limited,
Sobi considers specification of further model complexity to be unsubstantiated
with available evidence and so restricting the analysis as described above is
expected to be the most informative approach for decision making.

Sobi has provided results based on the following scenarios using the time-
varying discontinuation approach:

e Increase discontinuation for all treatments by 20% after 6 months

¢ Increase discontinuation for only bDMARDs by 20% after 6 months

e Increase discontinuation for all treatments by 20% after 12 months

e Increase discontinuation for only bDMARDs by 20% after 12 months
e Decrease discontinuation for all treatments by 20% after 6 months

e Decrease discontinuation for only bDMARDs by 20% after 6 months
e Decrease discontinuation for all treatments by 20% after 12 months

e Decrease discontinuation for only bDMARDs by 20% after 12 months

However, should the ERG wish to explore alternative scenarios, the model
allows for the specification of the time point and multipliers on the “ClarQ”
sheet. The results of the sensitivity analysis (compared with the base-case
analysis) are provided in Table 1.
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Table 1: Scenario analyses (time-varying discontinuation)

Arm Total Incremental INMB (£), vs.

Costs (£) | QALYs | LYs Costs (£) | QALYs [ LYs | 1) | 2)

Base-case analysis

1) No anakinra 258,107 11.304 | 28.202

2) Post-csDMARD | 224,343 11.657 | 28.509 | -33,764 0.353 0.307 | 40,817

3) Per-label 201,317 11.970 | 28.774 | -23,026 0.313 0.265 | 70,102 | 29,285

Scenario #1 — Increase discontinuation for all treatments by 20% at 6 months

1) No anakinra 268,365 | 11.213 | 28.120

2) Post-csDMARD | 236,869 11.549 | 28.415 | -31,496 0.336 0.295 | 38,223

3) Per-label 212,856 11.872 | 28.690 | -24,013 0.322 0.275 | 68,681 | 30,458

Scenario #2 — Increase discontinuation for only biologic DMARDs by 20% at 6 months

1) No anakinra 265,949 11.230 | 28.136

2) Post-csDMARD | 234,678 11.563 | 28.427 | -31,271 0.333 0.291 | 37,936

3) Per-label 211,033 11.883 | 28.700 | -23,645 0.320 0.273 | 67,974 | 30,038

Scenario #3 — Increase discontinuation for all treatments by 20% at 12 months

1) No anakinra 266,883 11.229 | 28.133

2) Post-csDMARD | 235,445 11.564 | 28.427 | -31,438 0.335 0.294 | 38,146

3) Per-label 211,892 | 11.882 | 28.699 | -23,554 0.318 0.271 | 68,050 | 29,904

Scenario #4 — Increase discontinuation for only biologic DMARDs by 20% at 12 months

1) No anakinra 264,679 11.244 | 28.147

2) Post-csDMARD | 233,452 11.577 | 28.438 | -31,227 0.333 0.291 | 37,879

3) Per-label 210,224 11.892 | 28.707 | -23,227 0.315 0.269 | 67,409 | 29,530

Scenario #5 — Decrease discontinuation for all treatments by 20% at 6 months

1) No anakinra 244916 11.418 | 28.302

2) Post-csDMARD | 208,982 11.784 | 28.619 | -35,935 0.366 0.317 | 43,256

3) Per-label 187,919 | 12.080 | 28.867 | -21,063 0.296 0.248 | 70,244 | 26,989

Scenario #6 — Decrease discontinuation for only biologic DMARDs by 20% at 6 months

1) No anakinra 248,086 11.397 | 28.284

2) Post-csDMARD | 211,700 11.768 | 28.606 | -36,386 0.371 0.322 | 43,812

3) Per-label 190,117 12.068 | 28.857 | -21,583 0.300 0.251 | 71,390 | 27,577

Scenario #7 — Decrease discontinuation for all treatments by 20% at 12 months

1) No anakinra 246,777 11.398 | 28.286

2) Post-csDMARD | 210,672 | 11.767 | 28.605 | -36,104 0.368 0.319 | 43,473

3) Per-label 189,030 | 12.069 | 28.858 | -21,643 0.302 0.253 | 71,156 | 27,682

Scenario #8 — Decrease discontinuation for only biologic DMARDs by 20% at 12 months

1) No anakinra 249,660 11.380 | 28.270

2) Post-csDMARD | 213,136 | 11.753 | 28.593 | -36,524 0.373 0.324 | 43,988

3) Per-label 191,034 | 12.058 | 28.849 | -22,102 0.305 0.256 | 72,192 | 28,205

Key: csDMARD, conventional-synthetic disease-modifying anti-rheumatic drug; ICER, incremental cost-
effectiveness ratio; INMB, incremental net monetary benefit; LY, life year; QALY, quality-adjusted life year.

Note: These results take into account the assumed commercially-sensitive simple patient access scheme
discount for tocilizumab (Jill). INMB calculated assuming a willingness-to-pay threshold of £20,000 per
QALY gained.

The scenario analysis yielding the largest total QALYs (and smallest total costs)
for each strategy is Scenario #5 (where the probability of discontinuation was
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decreased for all treatments by 20% at 6 months). This scenario reflects the
analysis wherein treatment is continued for the longest possible time period,
during which the probability to achieve remission across all strategies (and thus
avoid unresolved disease) is maximised. This scenario yields the lowest INMB
for ‘per-label’ versus ‘post-csDMARD’.

However, the lowest INMB for ‘per-label’ versus ‘no anakinra’ is for Scenario #4
(where the probability of discontinuation was increased for only bDMARDs by
20% at 12 months). This scenario greatly affects the possibility of achieving
remission with bDMARDSs, while leaving all other settings the same. By
reducing the duration over which patients may achieve remission with
bDMARD:s, this scenario reduces the QALY gain for the ‘per-label’ scenario,
resulting in a lower INMB estimate.

The scenario with the largest total costs (and smallest total QALY's) for each
strategy is Scenario #1 (where the probability of discontinuation was increased
for all treatments by 20% at 6 months). In this scenario, all treatments are
discontinued more quickly, and so a larger proportion of patients will have
unresolved disease, increased medical resource costs, and poorer health-
related quality of life. The estimate of the INMB for ‘per-label’ versus ‘post-
csDMARD’ is the largest of all scenarios (due to greater cost savings through
avoided unresolved disease).

The largest INMB for ‘per-label’ versus ‘no anakinra’ is shown in Scenario #8
(where the probability of discontinuation was decreased for only biologic
DMARDs by 20% at 12 months). This scenario is associated with the largest
differential in terms of capacity to induce remission between these states of the
world.

Sobi highlights again that these results should be considered as exploratory,
and so Sobi’s preference remains for the use of a statistic probability in the
absence of any other data to inform time-varying discontinuation. In general,
however, the conclusion of the model was unchanged through these
exploratory sensitivity analyses.

ERG comments (Q6)

The ERG agrees with the company that presented analyses should only be
considered as exploratory. The company has presented no evidence to
demonstrate that any scenario, including the company base case, is more realistic
than any other scenario.
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7. The ERG considers it implausible that the probability of achieving remission
with csDMARDSs for people with chronic disease is 0. Please provide scenario
analyses where this probability is varied.

Clinical expert advice provided to Sobi indicated that it is not possible to induce
remission through the use of csDMARDSs in patients with chronic disease
course. Further information concerning the efficacy of csDMARDs in Still's
disease is provided in response to Question 5.

While contradictory to clinical opinion provided to Sobi, the model has been
edited to allow for the specification of a non-zero probability for achieving
remission with csDMARDSs. The results of this scenario analysis are presented
in Table 2, where the probability of achieving remission with csDMARDs has
been set equal to the value applied for patients with monocyclic disease
course. The ‘per-label’ results are identical to the base-case analysis (given
that in this state of the world, csDMARDs are not used). However, for the other
two states of the world, the total costs are reduced and the total QALYs are
increased (due to an increase in the proportion of patients that achieve
remission, and thus avoid unresolved disease).

Table 2: Scenario analyses (remission with csDMARDs)

Arm Total Incremental INMB (£), vs.

Costs (£) | QALYs | LYs Costs (£) | QALYs | LYs | 1) | 2)

Base-case analysis

1) No anakinra 258,107 11.304 | 28.202

2) Post-csDMARD | 224,343 | 11.657 | 28.509 | -33,764 0.353 0.307 | 40,817

3) Per-label 201,317 | 11.970 | 28.774 | -23,026 0.313 0.265 | 70,102 | 29,285

Scenario #9 — Probability of remission for chronic course patients same as monocyclic patients

1) No anakinra 255,574 11.326 | 28.222

2) Post-csDMARD | 222,021 11.675 | 28.526 | -33,553 0.349 0.303 | 40,533

3) Per-label 201,317 11.970 | 28.774 | -20,704 0.295 0.249 | 67,144 | 26,611

Key: csDMARD, conventional-synthetic disease-modifying anti-rheumatic drug; ICER, incremental cost-
effectiveness ratio; INMB, incremental net monetary benefit; LY, life year; QALY, quality-adjusted life year.

Note: These results take into account the assumed commercially-sensitive simple patient access scheme
discount for tocilizumab (.). INMB calculated assuming a willingness-to-pay threshold of £20,000 per
QALY gained.

ERG comments (Q7)

The remission rates for people receiving csDMARDs that have been used in the
company analyses are based on results from the Nordstrom study. As explained in
the ERG response to Q5, the Nordstrom study recruited patients who were
refractory to csDMARDs and hence results from that study cannot be used to
demonstrate the effectiveness of csDMARDs, or bDMARDSs, as second line
treatments. As such, the analyses presented by the company in response to Q7
are populated by misleading data.
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8. Please provide scenario analyses where the time horizon is increased above
30 years.

In the previous NICE TA238 of tocilizumab in sJIA, the model time horizon was
capped at 16 years in the company’s submission, which the ERG restricted to
11 years in its preferred base-case analysis (i.e. the only differences in
costs/effects captured by the model were those incurred/accrued during
childhood and adolescence). A diagnosis of sJIA is expected to continue into
adulthood. As such, Sobi sought to provide a model with a time horizon that
was sufficiently long to capture important differences in costs and effects,
regardless of when patients are classified as adults.

However, owing to the need to construct a model that captures the full
treatment pathway (accounting for three possible ‘states of the world’ and
alternative subgroups/ disease courses), there was a need to trade-off the
computational burden of the model calculations, with the period over which
important costs and effects were expected to be present. Consequently, the
model time horizon was set to 30 years.

The choice of 30 years was made only in the interest of ensuring model run
time was as short as possible, while also ensuring the majority of important
differences in costs and effects were captured by the model. Nevertheless,
Sobi understands that a longer time horizon is necessary to capture the full
differences in costs and effects.

To provide scenario analyses with a longer time horizon, Sobi has edited the
economic model to extend the model calculations up until a time horizon of 90
years. By the time the average age of the sJIA reaches 87 years, the estimated
cumulative hazard of death has exceeded 1 (based on life table mortality data,
which were adjusted to account for the weekly model cycle length), and as such
all patients are modelled to have died within a 90-year time horizon, regardless
of starting age.

Using the base-case model settings and assumptions per Sobi’s original
submission, the relationship between the increment net monetary benefit
(INMB) and the model time horizon may be established. Results for the sJIA
and AOSD populations are presented in Figure 2 and Figure 3, respectively.
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Figure 2: Relationship between INMB and time horizon, sJIA population
(company base-case settings)
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Key: csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; INMB, incremental net
monetary benefit; sJIA, systemic juvenile idiopathic arthritis.

Figure 3: Relationship between INMB and time horizon, AOSD population
(company base-case settings)
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Key: AOSD, adult-onset Still's disease; csDMARD, conventional synthetic disease-modifying anti-
rheumatic drug; INMB, incremental net monetary benefit.

As can be seen from the plots, there is relatively little to gain from extending the
model time horizon from around 50 years in the sJIA population, or from around

Anakinra for treating Still's disease [ID1463] Company response to NICE’s additional clarification questions 22 of
24



40 years in the AOSD population. The plots demonstrate that the model results
based on a time horizon of 30 years (per Sobi’s original submission) are
arguably conservative, as some additional costs and effects were omitted after
this time, which led to improved estimates of cost effectiveness. However, the
overall conclusion remains unchanged, and by 30 years the maijority of the
differences in costs and effects are established (as may be inferred through the
relatively small changes in the curves after 30 years).

ERG comments (Q8)

The ERG agrees with the company view that a time horizon of 30 years is
sufficiently long to reflect differences in costs or outcomes between the
technologies being compared.
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Patient organisation submission

Anakinra for treating active Stills disease [ID1463]

Thank you for agreeing to give us your organisation’s views on this technology and its possible use in the NHS.
You can provide a unique perspective on conditions and their treatment that is not typically available from other sources.
To help you give your views, please use this questionnaire with our guide for patient submissions.

You do not have to answer every question — they are prompts to guide you. The text boxes will expand as you type.
Information on completing this submission

e Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make
the submission unreadable

e We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs.

e Your response should not be longer than 10 pages.

About you

1. Your name I

Patient organisation submission
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N I c National Institute for
Health and Care Excellence

2. Name of organisation Rare Autoinflammatory Conditions Community — UK (RACC-UK)

3. Job title or position _

4a. Brief description of the Rare Autoinflammatory Conditions Community - UK (RACC-UK)
organisation (including who RACC - UK is the UK’s patient-run, patient charity for patients and families suffering from #Rare

funds it). How many members | Autoinflammatory conditions.

We are a completely self-funded organisation, led by volunteer patients, parents, and experienced
Medical Professionals, in the fields of Rheumatology, Immunology and Nephrology.

We also have several closed private Facebook discussion groups with over 400 members from the UK
suffering from #Rare Autoinflammatory conditions.

does it have?

In addition, RACC - UK, are RIPAG members of the European Reference Network, Rare Primary
Immunodeficiency, Autoinflammatory and Autoimmune (RITA) diseases. Also, we are involved in
the EURORDIS Drug Force Task, DITA (2019-2020)

We are registered stakeholders for NHS Clinical Reference Groups relevant to Autoinflammatory
conditions.

Background

Patients in the UK with Autoinflammatory conditions have often endured a long delay to diagnosis which
impacts on long-term health and quality of life.

Autoinflammatory conditions are #Rare genetic diseases which often leave patients feeling vulnerable and
isolated with little support.

4b. Do you have any direct or NO

indirect links with, or funding

Patient organisation submission
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from, the tobacco industry?

5. How did you gather
information about the
experiences of patients and
carers to include in your

submission?

Mainly through asking questions in our social media forums and our website forum. We also liaised with
international patient organisations that may have contact with UK patients who may not have found us.

Where some patients wanted to remain anonymous and for their information to be shared privately, they
were able to email us with specific information they felt was relevant to this appraisal.

Living with the condition

6. What is it like to live with the
condition? What do carers
experience when caring for

someone with the condition?

Manifestations:

Splenomegaly

Lymphadenopathy

Swollen Glands, groin, neck and under arm
Painful areas, tender to touch

Anaemia

Causing tiredness and breathlessness. Usually combined with high inflammatory levels and low
neutrophils.

Extremely high/ raised CRP levels (inflammation), symptomatic of auto inflammatory activities,
leading to chronic inflammation of internal organs, bones/ joints, muscles etc...

Recurrent Pyrexia

Patient organisation submission
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Frequent use of paracetamol is required.
Sometimes during a fever, the bedding must be stripped and washed due to sweating.
Hepatomegaly (enlarged liver)

Abdominal adhesions and Irritable Bowel with stomach pains, sharp stabbing pains, cramps,
constipation, diarrhoea, nausea and sickness

Has often resulted in hospital admissions throughout their life. Some patients have reported
they have required surgery.

Recurrent severe infections requiring use of antibiotics. (Middle Ear, Chest (often increased use
of inhalers as well as antibiotics), Throat, Nose, UTI, Skin

Frequent Issues/ Disabilities and how affected:

Joint Swelling (knees, ankles, wrists, fingers, elbows, shoulders).

Due to joint swelling, personal care tasks often restricted. Patients rely on friends or family nearby for
support with:

Bathing- Brushing Hair, Cleaning Teeth, getting in and out of the bath.

Cooking and preparing meals can be very difficult. Friends and family sometimes prepare
meals.

Ironing — often impossible

Cleaning the house — often impossible

Food shopping - is either done online, with a friend or friends/ family will collect it
Rashes on arms and legs can be very severe, hot and itchy.

Fatigue can be a symptom as well because of other symptoms, necessitating prolonged bed

Patient organisation submission
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rest, making self-care difficult.

e Ulcers, genital and mouth can be extremely painful making it difficult to eat, and often
impossible to get comfortable

e With these symptoms, mobility is restricted, requiring bed rest due to severe fatigue, pain and
discomfort. Patients also try and avoid dirty and crowded environments due to risk of infections.

Mobility Aids Used:

1.Wheelchair

2.Electric Scooter for home and being in the village
3.Crutches

4.Bath/ Shower seat

5.Handrails in bath/ shower

6.Wrist and arm supports

7.Hot water dispenser rather than a kettle
8.Electric can opener rather than manual
9.Bed Pillow Support Frame

10.Bed table

11.Lightweight Pans

12.Some patients require lever taps in kitchen and bathroom, as well as a step into the bath

e “On a good day, using a pencil/ pen is ok but | cannot use them for an extended period due to pain,
and will require rests in between use. | can use a keyboard or mouse when fingers, elbows, wrists
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are wrists are swollen but typing maybe much slower. Sometimes | will need to rest from using a
mouse if my wrists and elbows are swollen due to throbbing pain and discomfort.”

o “When elbows or shoulder are swollen, | cannot bend to reach the top of the pocket of a coat or
Jacket whilst wearing it. | can’t fasten zips or reach top buttons either. When elbows are swollen, |
can raise arms above head however | cannot bend elbows to touch my head. | cannot hold them
above my head for long without them aching or throbbing. When shoulders are seized up, | cannot
move arms above my head due to severe throbbing and discomfort. This probably affects me most
days. Friends and family do help to dress and undress at times.”

e “Meeting with known people such as friends or family in a public place is not a problem as long as |
have all of my relevant pain relief with me; this stops me feeling anxious about being in so much
pain and discomfort when | am out. Meeting medical professionals for appointments, especially if
they are new causes me to feel anxious as | know | have to explain my condition and | always
worry that | will forget to discuss important information or concerns. When possible, | will get a
friend or family member to accompany me to my appointment. Sometimes going somewhere that |
am not familiar with does cause anxiety because of fear of being ill, and/or managing the physical
problems | am dealing with at the time. | get frustrated and sometimes angry when | can’t do things
for myself. | find it difficult to ask others for help as | feel like a burden. When angry, | often shout at
friends or family members that are close to me and thus it affects my relationships with them. | also
verbally lash out at friends when | feel isolated as | feel that they are not being supportive or

understanding. Although this may not be the case, my relationships again are affected by how [ feel
about my health.”

e “Debilitating and depressing - | have lost my career and most of my hobbies. | can’t work or do most
of the things | used to. | can’t exercise or socialise.”

e “Knee and/or ankle swelling. | often use crutches or a manual wheelchair when | cannot walk at all
due to severe pain, inflammation and muscle tension.

Patient organisation submission
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e Frequent Infections - especially chest and throat make it difficult to be active at all due to tiredness
and/or breathlessness and/or concurrent symptoms such as nausea and /or diarrhoea. When
affected, being mobile is very difficult as | get out of breath even after a few steps.

e Anaemia — leaves me tired and breathless, meaning | often need to stop many time’s and rest within
100m.

e Irritable bowel/ adhesions - can leave me in excruciating pain, doubled over in posture and requires
frequent pain relief. This usually requires a lot of bed rest.

e Knee and ankle swelling — Sometimes | cannot manage any steps, on other occasions | use one
crutch and a hand rail to go up and down two steps

e Infections — | may be too unwell to use steps at all, but sometimes | can, although may need to stop
after 2 steps to catch my breath and take my inhaler due to tiredness and breathlessness.

e Anaemia- | sometimes may need to stop after 2 steps to catch my breath and due to tiredness.

e Where possible, | avoid going places with steps and | use a lift. | also live on a ground floor flat with
no steps to access via communal areas.

e Arms or shoulders- in addition to the above, | often cannot use handrails to get me up and down the
stairs due to pain and inflammation.

e During a flare of knees and ankles, | cannot move from one seat to another right next to it without
the help from someone else due to inflammation and pain.

e During a flare | cannot stand without the help of another person and be pain free in my knees,
ankles, lower back and hips.

e Sitting- During a flare, | cannot sit without the help of another person and be pain free in my knees,
ankles, lower back, hips, arms, shoulders.
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e When elbows or shoulder are swollen, | cannot bend to reach the top of the pocket of a coat or
jacket whilst wearing it. | can’t fasten zips or reach top buttons either.

When elbows are swollen, | can raise arms above head however | cannot bend elbows to touch my
head. | cannot hold them above my head for long without them aching or throbbing.

When shoulders are seized up, | cannot move arms above my head due to severe inflammation.
This probably affect me most days.

When hands, wrists, shoulders are swollen, gripping and lifting such items as a half- litre carton is
difficult due to inflammation, restricted movement and pain.”

Some patients have also commented on that they feel isolated living with this condition and since
being able to link up with other patients via the charity or other online forums, they haven't felt as
alone. Some patients would like to have opportunities to meet patients face to face away from a
hospital environment.

Carers have reported that they sometimes feel at a loss to know what to do to help as the fatigue and pain
can be terrible. They would have to cook and clean for the patient, as well as deal with their grief,
depression and frustration. Carers may also take time off work to attend appointments with patients and
therefore can experience a financial strain.

Current treatment of the condition in the NHS

7. What do patients or carers
think of current treatments and

care available on the NHS?

Patients often go through a trial and error of various diagnosis and treatments before they are accurately
diagnosed and able to receive sufficient treatment. For example, Patients may be tested for routine
Autoimmune conditions such as Rheumatoid Arthritis, Crohn’s Disease with Colitis. Patients will often try
treatments such as Methotrexate, Leflunomide, NSAIDS before receiving Anakinra. Patients wish for an
earlier diagnosis and wish that Anakinra was made available to them much sooner.
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“Initially I really struggled; | am severely needle phobic so a treatment involving injections daily is my
worst case scenario. For blood tests | take Diazepam just to get me in the waiting room! The first month
or so of daily injections involved lots of fainting; slowly I'm adjusting to this. | can now do them by myself,
and sit on a chair rather than part lying down — smashing it! Sometimes | struggle pushing the syringe
down in me and need help from someone, | do have quite shaky hands however | wonder if this is difficult
for people whose dexterity is reduced’.

8. Is there an unmet need for

patients with this condition?

Although patients have reported a significant improvement in their quality of life, some still experience
symptoms. Sometimes that may mean the dosage of treatment needs to be increased. Whilst patients are
aware that Anakinra is not a cure for the condition, some patients do wish to be less symptomatic. The
other difficulty is that every patient is different so what may work for one patient, may not work for the
other.

Advantages of the technology

9. What do patients or carers
think are the advantages of the

technology?

The majority of patients are satisfied or more than satisfied with Anakinra and have seen an improvement
in their quality of life. They understand that Anakinra is not a cure though. Some patients have also
reported that they have decreased their use of NSAIDS and opioids since starting Anakinra.

“Since starting Anakinra it has been a huge upheaval to re-learn certain mental patterns and coping
mechanisms that | had put in place. Learning to listen to my body, rather than believing my body is “out to
get me and trap me in misery” has been a big journey. Partner / family and | are so happy the treatment is
available with the NHS; it definitely feels an essential treatment to me” This patient reported that they
accessed Mental Health support services to help them overcome their fears and manage their lifestyle
differently to before, undergoing Cognitive Behavioural Therapy. They reported that they felt access to
such services was more accessible once they had a diagnosis and started their treatment.

“Improved quality of life. Reduction of need for benefits [Financial / State] support. Reduction of reliance
on painkillers” This patient was able to return to work, and is now living a better quality of life in retirement.
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Disadvantages of the technology

10. What do patients or carers Access to getting the medication to be delivered at home only rather than travelling to collect their next
think are the disadvantages of | stock which requires travel cool bags / portable fridges. “The biggest impact since starting Anakinra has
the technology? been the need to refrigerate them. Slightly unimportantly 6 months’ worth takes up a lot of fridge space!

’ We've considered an extra fridge but there’s a cost to the electricity (we’ve just bought a fixer-upper,
money’s tight!).”

1) Patients would prefer the drug via an epipen type injection rather than the current subcutaneous
needle and syringe. The current subcutaneous injection is painful, with a long needle. This puts
some patients with needle phobias at a disadvantage and causes patients anxiety when injecting.

2) “The biggest change has been that normally when | was feeling healthy | would go camping or on
camping/hiking trips, | really like to be as rural as possible for as much time as possible. Obviously
this isn’t possible, so we can’t holiday like we used to, and instead need to camp in our van, with an
electric hook up facility. It feels silly to complain though when the improvement to my quality of life
has been so huge.”

3) Acceptance, support and understanding from family and friends for needing to self-inject,
particularly where the patient has experienced adult onset of symptoms.

Patient organisation submission
Anakinra for treating active Stills disease [ID1463] 10 of 13




NIC

National Institute for
Health and Care Excellence

Patient population

11. Are there any groups of
patients who might benefit
more or less from the
technology than others? If so,
please describe them and

explain why.

Due to the complexity of the conditions, a diagnosis often takes a long time. Therefore many children may
not receive the treatment until later childhood. Parents have reported that they are anxious about a
late diagnosis as they don’t know what damage has been caused before treatment.

Some patients, with a range of ages, may not receive the treatment until other options have been
exhausted, such as NSAIDS or DMARDS. This may also depend on who is overseeing patient care,
their understanding of Autoinflammatory conditions and the knowledge of treatments available. Some
patients have reported that where they are seen in a specialist centre, they feel that access to the

drug is easier.

Patients with adult onset symptoms are usually treated with Anakinra, however, the dosage will vary
among patients due to the severity of the condition.

Despite being symptomatic of such conditions, where there is no clear diagnosis, patients are not able to
access the drug. Some patients may be given the drug as a trial; however, we do not hold such data.

Equality

12. Are there any potential

equality issues that should be

taken into account when
considering this condition and

the technology?

Where we have patients with several different Autoinflammatory conditions, it is difficult to understand and
explain why some patients are eligible for Anakinra while some are not. Eligibility does seem to start
with which condition a patient has been diagnosed with rather than which symptoms they present.
This can be particularly difficult where a patient may not have disease causing gene mutations but is
clearly symptomatic.

There also seems to be a disparity between patients and where they live as to whether or not they can

access the drug sooner than others. Some patients have reported that they have been given alternative
treatments to try as access to Anakinra was not possible. We share the drug consultation policy document
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with patients to help them understand when they may be able to access Anakinra.

Other issues

13. Are there any other issues Often CRP and SAA tests are used to determine if the disease is still ongoing. Many chronic patients find

that you would like the that their CRP normalises. However, patients are encouraged to keep a diary of symptoms, recording
both the severity and frequency. This enables Healthcare Professionals to see the ‘bigger picture’ and not

, o
committee to consider- be solely reliant on blood results to assess a Patients Quality Of Life.

Key messages

15. In up to 5 bullet points, please summarise the key messages of your submission:

¢ Anakinra may improve the quality of life of patients while reducing the reliance on NSAIDs that causes stomach damage and
painkillers such as opioids

e Anakinra may improve the quality of life of the families and carers of these patients
e The accessibility and delivery of the drug varies from patients and regions within the UK.
e The style of injection could be improved to a more efficient and accessible device.

e Patients may face extra costs to cater for their stock of the drug; buying additional fridges and an increase in electricity. This also
hinders patients being able to travel.

Thank you for your time.
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Please log in to your NICE Docs account to upload your completed submission.

Your privacy
The information that you provide on this form will be used to contact you about the topic above.

v [] Please tick this box if you would like to receive information about other NICE topics.

For more information about how we process your personal data please see our privacy notice.
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Anakinra for treating Still's disease [ID1463]

Thank you for agreeing to give us your views on this technology and its possible use in the NHS.

You can provide a unique perspective on the technology in the context of current clinical practice that is not typically available from the
published literature.

To help you give your views, please use this questionnaire. You do not have to answer every question — they are prompts to guide you. The
text boxes will expand as you type.

Information on completing this expert statement

¢ Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make the
submission unreadable

¢ We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs.

e Your response should not be longer than 13 pages.

About you
1. Your name Eslam Al-Abadi
2. Name of organisation Birmingham Women’s and Children’s Hospital NHS Foundation Trust

Clinical expert statement
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3. Job title or position Consultant Paediatric Rheumatologist

4. Are you (please tick all that
apply):

an employee or representative of a healthcare professional organisation that represents clinicians?
a specialist in the treatment of people with this condition?
a specialist in the clinical evidence base for this condition or technology?

other (please specify):

5. Do you wish to agree with yes, | agree with it

your nominating organisation’s no, | disagree with it

submission? (We would | agree with some of it, but disagree with some of it

Doogd] O Oxd

encourage you to complete other (they didn‘t submit one, | don’t know if they submitted one etc.)
this form even if you agree with
your nominating organisation’s

submission)

6. If you wrote the organisation u yes
submission and/ or do not
have anything to add, tick

here. (If you tick this box, the

rest of this form will be deleted

after submission.)

Clinical expert statement
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The aim of treatment for this condition

7. What is the main aim of
treatment? (For example, to
stop progression, to improve
mobility, to cure the condition,
or prevent progression or
disability.)

1. Induce remission of disease in the first few weeks following presentation.

2. Achieve and maintain a steroid free remission.
3. Achieve and maintain a drug free remission.

8. What do you consider a
clinically significant treatment
response? (For example, a
reduction in tumour size by

x cm, or a reduction in disease

activity by a certain amount.)

Resolution of symptoms and signs as well as normalisation of inflammatory markers are the trends that are
observed by clinicians. Equally important are the patient reported outcome measures that reflect daily
function and quality of life.

A 30% improvement compared to baseline is usually accepted in clinical research as significant improvement.
However, this is not usually clinically accepted as there would be a significant ongoing disease activity. Treat to target
approach is now the accepted approach and the aim is disease remission or, in some circumstances, minimal disease
activity without the use of steroids.

9. In your view, is there an
unmet need for patients and
healthcare professionals in this

condition?

Yes. The current treatment pathway of using methotrexate as first line treatment lacks any evidence to
support it. There are also different phenotypes with some predominantly systemic, some with evidence of
Macrophage activation and some with a strong arthritic component. Methotrexate is not a suitable first line
treatment and physicians would be best placed to decide what would be the most suitable initial treatment
approach. Therefore, there is a need to expand the options available for first line treatment that are most
suitable for the patients phenotype.

What is the expected place of the technology in current practice?

Clinical expert statement
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10. How is the condition

currently treated in the NHS?

This is dependent on the disease phenotype

Some (circa 10%) have a mild presentation that improves with non-steroidal anti-inflammatory drugs.

For more severe disease steroids are given and followed by methotrexate. If steroids free remission can’t be achieved
or there is no response then treatment is escalated to use Tocilizumab. Finally, Anakinra is introduced if further
treatment is still required. Unfortunately, this is not in keeping with the published evidence.

o Are any clinical
guidelines used in the
treatment of the
condition, and if so,
which?

The guidelines used are those that are agreed by NHS England:

e Clinical Commissioning Policy: Anakinra/tocilizumab for the treatment of Adult-Onset Still’s Disease
refractory to second-line therapy (adults) https://www.england.nhs.uk/wp-content/uploads/2018/07/1609-
anakinra-and-tocilizumab-for-aosd.pdf

e Clinical Commissioning Policy Statement: Biologic Therapies for the treatment of Juvenile Idiopathic Arthritis
(JIA)

O https://www.england.nhs.uk/commissioning/wp-content/uploads/sites/12/2015/10/e03pd-bio-therapies-
jia-octl5.pdf

O https://www.england.nhs.uk/wp-content/uploads/2018/07/Biologic-therapies-for-the-treatment-of-
juvenile-idiopathic-arthritis-Appendix-A.pdf

o Is the pathway of care
well defined? Does it
vary or are there
differences of opinion
between professionals
across the NHS? (Please
state if your experience is
from outside England.)

The pathway to access available interventions is clear in NHSE pathways. However, there are discussions
amongst professionals to change the treatment approach from a stepping up towards achieving remission
to a stepping down following a rapid achievement of remission. At the heart of that is the use early use of
the most appropriate treatment depending on patient phenotype.
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o What impact would the
technology have on the
current pathway of care?

The technology is already part of the pathway. The impact would be achieved if its position in the pathway
was moved, along with Tocilizumab, to a first line intervention.

11. Will the technology be
used (or is it already used) in
the same way as current care

in NHS clinical practice?

The current way of using the intervention in NHS clinical practice is dictated by the existing pathway and
does not reflect the evidence base. Please see previous question for the proposed position of the
intervention in the pathway.

° How does healthcare
resource use differ
between the technology
and current care?

Not significantly. Eventually, patients will receive the intervention. Unfortunately, they would have disease
and steroid related morbidity by the time they have accessed it.

o In what clinical setting
should the technology be
used? (For example,
primary or secondary
care, specialist clinics.)

In specialist clinics and in secondary care where an agreement is in place with a specialist clinic.

° What investment is
needed to introduce the
technology? (For
example, for facilities,
equipment, or training.)

The intervention is already in practice. Moving the position is the pathway would not require additional
investment.

12. Do you expect the

technology to provide clinically

Yes.
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meaningful benefits compared

with current care?

o Do you expect the
technology to increase
length of life more than
current care?

Theoretically yes. No long term data exist to show that effect because its not been available for long
enough and the disease is not usually fatal in the earlier phases.

o Do you expect the
technology to increase
health-related quality of
life more than current
care?

Yes.

13. Are there any groups of
people for whom the
technology would be more or
less effective (or appropriate)

than the general population?

More effective in patients with predominant systemic features and hyperinflammation at presentation. The
intervention is not a first line choice if there is a strong arthritic component with minimal systemic features.

The use of the technology

14. Will the technology be
easier or more difficult to use

for patients or healthcare

The intervention is already in practice. Altering its position does not have any additional resource

implications in my view.
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professionals than current
care? Are there any practical
implications for its use (for
example, any concomitant
treatments needed, additional
clinical requirements, factors
affecting patient acceptability
or ease of use or additional

tests or monitoring needed.)

15. Will any rules (informal or
formal) be used to start or stop
treatment with the technology?
Do these include any

additional testing?

Yes, rules can be set for when the treatment should be started and stopped. These rules are already

existing and therefore do not require any additional testing.

16. Do you consider that the
use of the technology will
result in any substantial health-
related benefits that are

unlikely to be included in the

The use of the technology as a first line treatment will reduce steroid side effects with a significant impact of
the quality of life. | am not an expert in how QALY is calculated and don’t know if this aspect will be

captured in the calculations.
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quality-adjusted life year
(QALY) calculation?

17. Do you consider the
technology to be innovative in
its potential to make a
significant and substantial
impact on health-related
benefits and how might it
improve the way that current

need is met?

By using the Anakinra earlier in the patient pathway we have a chance to influence the outcome during a
window of opportunity when the disease is predominantly driven by the IL-1 pathway. This has now been
demonstrated in a few trials. It has the potential tol result in a considerable step change in outcomes and
has the potential to make a significant and substantial impact on health-related benefits. The published

trials have demonstrated:
i. an earlier remission,
ii. less or no steroid use and

iii.  higher numbers of drug free survival.

o Is the technology a ‘step-
change’ in the
management of the
condition?

Using Anakinra earlier in the treatment pathway would represent a step change in the management of the

condition.

o Does the use of the
technology address any
particular unmet need of
the patient population?

Using Anakinra earlier in the treatment pathway with its potential to achieve early remission and reduction

of disease and steroid morbidity is a significant unmet need in this population.
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18. How do any side effects or
adverse effects of the
technology affect the
management of the condition

and the patient’s quality of life?

The side effect profile is similar, and in some aspects milder, compared to other interventions in the
pathway. It is significantly favourable compared to steroids and methotrexate. Initial injection site reaction is

experience by some but resolves after the first few weeks with regular use of anti-histamines.

Sources of evidence

19. Do the clinical trials on the
technology reflect current UK

clinical practice?

No. Clinical trials are focussing on the early use of Anakinra while current clinical practice in the UK is
limited by the funding pathway and access to Anakinra is late when the the disease pathophysiology has

become more complex.

o If not, how could the
results be extrapolated to
the UK setting?

Anakinra, as well as Tocilizumab, should be available to be use at the same time as Methotrexate. The

access to drugs should be in parallel and not sequential.

o What, in your view, are
the most important
outcomes, and were they
measured in the trials?

The following are most important and have been measured in trials:

1. Resolution of symptoms

2. Normalisation of inflammatory markers (1&2 are incorporated in the definition of clinically inactive

disease)

3. Reduction of steroid burden

Clinical expert statement
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4. Patient assessment of disease activity and overall wellbeing

o If surrogate outcome
measures were used, do
they adequately predict
long-term clinical
outcomes?

Yes

o Are there any adverse
effects that were not
apparent in clinical trials
but have come to light
subsequently?

So far, | am not aware of any additional side effects that have become apparent that are not reported in

trials or cautioned in the summery of product characteristics

20. Are you aware of any
relevant evidence that might
not be found by a systematic

review of the trial evidence?

I am not familiar with the search strategy of your systematic review and therefore can not comment.

21. Are you aware of any new
evidence for tocilizumab since
the publication of NICE

There has been no new evidence for the use of Tocilizumab in AOSD that would significantly alter the NICE
TA238. However, there is evidence to support that AOSD and sJIA are a continuum of one disease

manifesting at different ages.

There has been on open label trial of early vs late use of Tocilizumab in children with sJIA that demonstrated a clear
superiority of early vs late use of Tocilizumab 10.1007/s00296-016-3595-z
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technology appraisal guidance
TA2387?

22. How do data on real-world
experience compare with the

trial data?

Real world experience obtained from registries reflect practice that predates the latest trials results and has

Anakinra and Tocilizumab used later rather than earlier and therefore is not a like for like comparison.

Equality

23a. Are there any potential

equality issues that should be

taken into account when

considering this treatment?

No

23b. Consider whether these
issues are different from issues

with current care and why.

Topic-specific questions

24. Would you say that the
efficacy of anakinra,

tocilizumab and canakinumab

These outcomes have not been compared in clinical research. My personal opinion is:

a. achieving and maintaining remission: Most likely similar.

Clinical expert statement
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for treating both systemic
juvenile idiopathic arthritis
(sJIA) and adult-onset Still's
disease (AOSD) in practice are

similar in terms of:

a. achieving and

maintaining remission
b. adverse events

C. treatment

discontinuation rates?

b.

adverse events: Overall similar. Tocilizumab blocks CRP and fever pathways, even due to infection.

Therefore, patients seen in primary care or local out of hours services risk being severely unwell and not be

recognised. There should be a lower limit to the use of antibiotics. This is not something a generalist would

be expected to be familiar with and has the potential to be fatal if not recognised early.

C.

treatment discontinuation rates? Most likely similar.

NB There is no pathway to access canakinumab within NHSE for this population. Anyone using it is has

been in a trial, had an individual funding request accepted or obtained it via compassionate use from the

drug company. Therefore, the numbers are small in the England and there is no single point of accessing

data on its use.

25. What are the clinical
reasons why either tocilizumab
or anakinra would be chosen

over the other?

There is no published evidence to support the use of one over the other. In my experience and
through discussions with colleagues | consider there to be trends:

1. Predominant systemic features, with minimal or no arthritis, and a hyperinflammtory clinical picture:
Anakinra is likely to be an initial choice

2. Predominant polyarthritis with milder systemic features: Tocilizumab is likely to be an initial choice.

3. Mix of mild-moderate systemic features and milder arthritis: either could be initial choice.

In any of the above, if there is no or suboptimal response, the clinician is likely to, in no particular order, either:

1. Swap from one to the other; or
2. Addin a csDMARD

Clinical expert statement
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3. Re-introduce corticosteroids

26. Of people with sJIA
receiving tocilizumab, what
percentage would you estimate

would receive it:
a. subcutaneously

b. intravenously?

Such data does not exist. Partly because the subcutaneous injections became available later and only recently in
children. There was a drive towards offering patients the choice which then was accelerated and became a necessity
due to COVID and the need to reduce hospital attendances for these patients. Therefore, | suspect that currently the
vast majority are given subcutaneously. However, many colleagues are reporting loss of disease control on switching
to the subcutaneous injection and the need for either more frequent dosing or switching back to the intravenous

infusions.

27. Would all people with
AQOSD receiving tocilizumab

receive it subcutaneously?

Unless there is a patient specific reason why not to or a contraindication, | would presume that to be the case.

28. Are there people with sJIA
who still have sJIA in
adulthood? Are these people
treated in the same way as
children with sJIA or as adults
with AOSD?

The disease is a continuum across the age groups and the treatments in both groups are the same. The
difference might be in the more common use of Tocilizumab subcutaneously rather than intravenously in

adult populations, although this trend is also evolving in paediatric practice as well in the past year.
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Key

messages

29. In up to 5 bullet points, please summarise the key messages of your statement.

Early achievement of disease inactivity followed by drug free remission is possible.
This can be achieved by early use of highly targeted treatments like Anakinra and Tocilizumab.
There is no evidence to support the use of methotrexate in systemic juvenile idiopathic arthritis and adult-onset Still's disease

In addition to poor disease control, there is a significant side morbidity and poor quality of life associated to the prolonged use of
steroids and methotrexate.

The cost implications to the early use of Anakinra and Tocilizumab will exist elsewhere in the health economy if methotrexate and
steroids were used as first lien.

Thank you for your time.

Please log in to your NICE Docs account to upload your completed statement, declaration of interest form and consent form.

Your privacy
The information that you provide on this form will be used to contact you about the topic above.
X Please tick this box if you would like to receive information about other NICE topics.

For more information about how we process your personal data please see our privacy notice.
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Thank you for agreeing to give us your views on this technology and its possible use in the NHS.

You can provide a unique perspective on the technology in the context of current clinical practice that is not typically available from the
published literature.

To help you give your views, please use this questionnaire. You do not have to answer every question — they are prompts to guide you. The
text boxes will expand as you type.

Information on completing this expert statement

¢ Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make the
submission unreadable

¢ We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs.

e Your response should not be longer than 13 pages.

About you

1. Your name Lisa Dunkley

2. Name of organisation Sheffield Teaching Hospitals/ British Society Rheumatology rep to RCP Young Adult
& Adolescent Steering Group

Clinical expert statement
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3. Job title or position

Consultant Rheumatololgist

4. Are you (please tick all that

X[] an employee or representative of a healthcare professional organisation that represents clinicians?
apply): X[] a specialist in the treatment of people with this condition?
] a specialist in the clinical evidence base for this condition or technology?
[]  other (please specify):
5. Do you wish to agree with u yes, | agree with it
your nominating organisation’s [] no, | disagree with it
submission? (We would [] 1agree with some of it, but disagree with some of it
encourage you to complete X[] other (they didn‘t submit one, | don’t know if they submitted one etc.)
this form even if you agree with
your nominating organisation’s
submission)
6. If you wrote the organisation u yes

submission and/ or do not
have anything to add, tick
here. (If you tick this box, the

rest of this form will be deleted

after submission.)
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The aim of treatment for this condition

7. What is the main aim of
treatment? (For example, to
stop progression, to improve
mobility, to cure the condition,
or prevent progression or
disability.)

To switch off inflammation (drug induced remission) and thereby prevent progression to irreversible joint
damage, systemic amyloid & chronic long-term disability & ill health as a result. Keep patients well enough
to remain in paid employment; prevent need for secondary interventions such as joint arthroplasty, long
term renal replacement therapy or cardiac support in secondary amyloid.

8. What do you consider a
clinically significant treatment
response? (For example, a
reduction in tumour size by

x cm, or a reduction in disease

activity by a certain amount.)

Improvement of serological markers (Ferritin, CRP/ ESR, serum amyloid) of at least 25% and/or
accompanied by improvement of clinical features (fever, rash, arthritis, fatigue, quality of life, physician and
patient global VAS).

Where arthritis a prominent feature at baseline — an improvement in joint scores (none validated in AOSD) but
extrapolation from Systemic Onset Juvenile Idiopathic Arthritis (SOJIA) might reasonably use cJADAS (clinical
Juvenile Arthritis Disease Activity Score) & require improvement in all components of score (active joint count/
physician VAS/ patient VAS). NHSe guidance uses DAS score (extrapolated from Rheumatoid Arthritis) but in my
opinion as a physician treating both RA/ JIA and AOSD, DAS is an inadequate and inaccurate tool for this.

9. In your view, is there an
unmet need for patients and
healthcare professionals in this

condition?

Yes. Currently patients have to fail NSAIDs/ steroids/ 2 conventional DMARDs (per NHSe guidance
2018) in order to qualify for treatment with Anakinra or Tocilizumab. This differs from patients <16 with
SOJIA who qualify for biologic therapy (TOCI 15t line unless concurrent macrophage activation
syndrome (MAS); Anakinra 2" line or for MAS) after failure of 1 conventional DMARD. Meaning
adolescents & adults with the same condition have a more protracted treatment pathway than
children, potentially leading to poorer health outcomes.

What is the expected place of the technology in current practice?
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10. How is the condition

currently treated in the NHS?

NSAIDs/ steroids/ conventional DMARDSs/ Biologics (Anakinra/ Tocilizumab) as per NHSe 2018

Are any clinical
guidelines used in the
treatment of the
condition, and if so,
which?

NHS England 2018
https://www.england.nhs.uk/wp-content/uploads/2018/07/1609-anakinra-and-tocilizumab-for-aosd.pdf

Is the pathway of care
well defined? Does it
vary or are there
differences of opinion
between professionals
across the NHS? (Please
state if your experience is
from outside England.)

AOSD is still relatively rare compared with other conditions we treat (RA, psoriatic arthritis, connective
tissue disease etc) — so | suspect an average consultant rheumatologist will have no more than 2 to 3
patients at any one time. So hands-on experience outside a paediatric/ grown-up JIA setting is quite
patchy. | work in an adolescent rheumatology service & closely with my colleagues in paediatric
rheumatology, so have greater experience than some in looking after SOJIA, and by default then often get
referred newly presenting patients with AOSD.

My point here is that yes, I think there is variation in treating these patients. The NHSe policy of 2018 helped.
My experience is within England.

What impact would the
technology have on the
current pathway of care?

The real question here seems to be the timing of Anakinra use, rather than whether it has a role or not (at
all) in AOSD. For many patients, positioning Anakinra after cOMARDs (1 rather than 2) might be
reasonable. However, the very important issue is that if a patient is sick, failing to respond to steroids,
and/or has any features of macrophage activation, a clinician needs to be able to use their own judgement
as to whether in those acute circumstances, Anakinra should be available to induce remission rapidly, with
a view to later maintenance therapy with MTX/ low dose steroids etc. This would better model other
inflammatory conditions where induction of remission utilises potent drugs at presentation, eg
cyclophosphamide in acute vasculitis.

11. Will the technology be

used (or is it already used) in

It is already used
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the same way as current care

in NHS clinical practice?

How does healthcare
resource use differ
between the technology
and current care?

In what clinical setting
should the technology be
used? (For example,
primary or secondary
care, specialist clinics.)

Secondary care Rheumatology

What investment is
needed to introduce the
technology? (For
example, for facilities,
equipment, or training.)

Nil

12. Do you expect the
technology to provide clinically
meaningful benefits compared

with current care?

Do you expect the
technology to increase

In the case of concurrent MAS = yes
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length of life more than
current care?

o Do you expect the
technology to increase
health-related quality of
life more than current
care?

Yes

13. Are there any groups of
people for whom the
technology would be more or
less effective (or appropriate)

than the general population?

No

The use of the technology

14. Will the technology be
easier or more difficult to use
for patients or healthcare
professionals than current
care? Are there any practical
implications for its use (for

example, any concomitant

No

Clinical expert statement

Anakinra for treating Still's disease [ID1463]

6 of 14




N I C National Institute for
Health and Care Excellence

treatments needed, additional
clinical requirements, factors

affecting patient acceptability
or ease of use or additional

tests or monitoring needed.)

15. Will any rules (informal or
formal) be used to start or stop
treatment with the technology?
Do these include any

additional testing?

No

16. Do you consider that the
use of the technology will
result in any substantial health-
related benefits that are
unlikely to be included in the
quality-adjusted life year
(QALY) calculation?

I'm not sure

17. Do you consider the

technology to be innovative in
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its potential to make a
significant and substantial
impact on health-related
benefits and how might it
improve the way that current

need is met?

o Is the technology a ‘step-
change’ in the
management of the
condition?

Potentially — it depends on the final positioning of the drug in the treatment pathway.

o Does the use of the
technology address any
particular unmet need of
the patient population?

18. How do any side effects or
adverse effects of the
technology affect the
management of the condition

and the patient’s quality of life?

Side-effects minimal and comparable/ better than cDMARDSs/ long term steroids

Sources of evidence
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19. Do the clinical trials on the
technology reflect current UK

clinical practice?

Generally, yes.

. If not, how could the
results be extrapolated to
the UK setting?

o What, in your view, are
the most important
outcomes, and were they
measured in the trials?

Please see my comment above about joint scores (DAS 28) not being an appropriate score in AOSD

QoL important and not included in all trials. Also global patient/ physician VAS important.

o If surrogate outcome
measures were used, do
they adequately predict
long-term clinical
outcomes?

o Are there any adverse
effects that were not
apparent in clinical trials
but have come to light
subsequently?

Not to my knowledge

20. Are you aware of any

relevant evidence that might

No
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not be found by a systematic

review of the trial evidence?

21. Are you aware of any new
evidence for tocilizumab since
the publication of NICE
technology appraisal guidance
TA2387?

No

22. How do data on real-world
experience compare with the

trial data?

Equality

23a. Are there any potential

equality issues that should be

taken into account when

considering this treatment?

There are more favourable treatment pathways for those <16 yrs than for those >16. So a newly presenting

16 year old would have less ready access to anakinra for Still’s disease, than a 15 year old peer.

Patients with active inflammatory arthritis in other conditions (RA/ PsA) are not required to have systemic
steroids as part of their treatment before they can qualify for biologic therapy. The arthritis in AOSD has

equal potential to cause erosive disease and joint damage, so this inequity should not exist.
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23b. Consider whether these
issues are different from issues

with current care and why.

Topic-specific questions

24. Would you say that the
efficacy of anakinra,
tocilizumab and canakinumab
for treating both systemic
juvenile idiopathic arthritis
(sJIA) and adult-onset Still's
disease (AOSD) in practice are

similar in terms of:

a. achieving and

maintaining remission
b. adverse events

C. treatment

discontinuation rates?

| would consider Anakinra and Tocilizumab to have equal efficacy in inducing and maintaining remission
overall in a population of patients with AOSD. | have no personal experience using Canakinumab, although
am aware my colleagues in paediatric rheumatology do use it on occasion. At individual patient level, often
one works better than the other — so the ability to sequentially switch remains important. It is also possible
for a patient to require Anakinra for MAS/ systemic predominant disease at presentation, and at a later date

move into a more chronic arthritis phase where Tocilizimab may be the more appropriate long-term drug.
Adverse events — relatively low in both drugs and | would perceive no difference between them.

Treatment discontinuation rates = similar.
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25. What are the clinical
reasons why either tocilizumab
or anakinra would be chosen

over the other?

As above, Anakinra for systemic presentation/ MAS (with or without joint disease). Toci for more arthritis

predominant.

26. Of people with sJIA
receiving tocilizumab, what
percentage would you estimate

would receive it:
a. subcutaneously

b. intravenously?

75% subcut

25% iv

This reflects local practice. Historically more iv was used in paediatrics, so these local data may not be

representative UK wide.

27. Would all people with
AOSD receiving tocilizumab

receive it subcutaneously?

| would estimate 80% sc and 20% iv. There are always patients that prefer to come and have drugs
administered to them, rather than self-inject. Personal preference. There are some where sc TOCI does not
seem to be as effective as iv (we don’t always have an explanation for this — apart perhaps from adherence
which is a huge issue in treating young adults (who preferentially are affected by AOSD)). And then there
are deliberate clinician choices to facilitate ongoing review/ medication adherence in young adults who are

often very sick.

28. Are there people with sJIA

who still have sJIA in

Yes. In our service, we transfer them from paediatric services into our young adult service around the age

of 16. Even as adults >25 years they remain under the care of a specialist team with expertise in treating

Clinical expert statement

Anakinra for treating Still's disease [ID1463]

12 of 14




N I C National Institute for
Health and Care Excellence

adulthood? Are these people
treated in the same way as
children with sJIA or as adults
with AOSD?

JIA. In other rheumatology services they will be looked after in general rheumatology clinics. In our service
we would continue to treat as SOJIA. In other services | suspect they might get re-labelled as AOSD. |

would argue this re-labelling is not the right approach.

Key messages

29. In up to 5 bullet points, please summarise the key messages of your statement.

¢ Anakinra is a well tolerated & established drug in the treatment of adult and paediatric Still’'s disease

e The position of its place in treatment pathway needs to be decided but it must be available at presentation for those patients
presenting with (impending ) MAS = 10% SOJIA & 20% AOSD patients

e There is inequity treating this disease in children vs. (young) adults

e Current outcome measures may not be suitable (disease activity scores/ joint counts)

e |t's use needs to be available at the discretion of treating clinicians for acute/ life-threatening presentations in AOSD (incl. MAS)

Thank you for your time.

Please log in to your NICE Docs account to upload your completed statement, declaration of interest form and consent form.

Your privacy

The information that you provide on this form will be used to contact you about the topic above.

[] Please tick this box if you would like to receive information about other NICE topics.
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Thank you for agreeing to give us your views on this technology and its possible use in the NHS.

You can provide a unique perspective on conditions and their treatment that is not typically available from other sources.
To help you give your views, please use this questionnaire with our guide for patient submissions.

You do not have to answer every question — they are prompts to guide you. The text boxes will expand as you type.
Information on completing this expert statement

e Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make
the submission unreadable

e We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs.

e Your response should not be longer than 10 pages.

About you

1.Your name Amanda Jones

2. Are you (please tick all that X a patient with the condition?

apply): [] a carer of a patient with the condition?
[] a patient organisation employee or volunteer?

Patient expert statement
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[ ] other (please specify):

3. Name of your nominating

organisation

Rare Autoinflammatory Conditions Community — UK (RACC-UK)

4. Did your nominating

X1 vyes, they did
organisation submit a [] no, they didn't
submission? ] | don’t know
5. Do you wish to agree with X1  yes, | agree with it
your nominating organisation’s ] no, | disagree with it
submission? (We would []  1agree with some of it, but disagree with some of it
encourage you to complete []  other (they didn‘t submit one, | don’t know if they submitted one etc.)

this form even if you agree with
your nominating organisation’s

submission)
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6. If you wrote the organisation ] yes

submission and/ or do not

have anything to add, tick

here. (If you tick this box, the

rest of this form will be deleted

after submission.)

7. How did you gather the X | have personal experience of the condition

information included in your [] I have personal experience of the technology being appraised

statement? (please tick all that | ] | have other relevant personal experience. Please specify what other experience:
apply) [] | am drawing on others’ experiences. Please specify how this information was gathered:

Living with the condition

8. What is it like to live with the
condition? What do carers
experience when caring for

someone with the condition?

I was diagnosed with Still's Disease at the time which then started being referred to as sJIA. My main symptoms
were that of arthritis and I had ongoing joint damage and issues into adulthood. I was essentially treated as though I
had RA, but in 2018 I had a sore throat and all over body pain, rashes, fevers/rigors, full body oedema (6kg of it),
skin stretched to splitting point and I became incredibly unwell-was admitted to Acute Respiratory Care Unit, unable
to move or swallow with a CRP of 603. I became unable to move at all and couldn’t even lift my hand to my face.
The only part of me that did not hurt was my teeth. Paracetamol, morphine, tramadol and codeine did not make the

pain bearable. My rash was confused with an allergic reaction to antibiotics as I was being treated as having sepsis. It

Patient expert statement
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was a very scary time. I was incredibly unwell for quite some time, and it wasn’t until the correct medication was

found that I began to feel better.

Current treatment of the condition in the NHS

9. What do patients or carers
think of current treatments and

care available on the NHS?

| was already being treated for RA and was on NSAIDS and various biologics (having been on a whole
range over the years, including hydroxychloroquine, COX Il inhibitors, methotrexate, naproxen, and 4 or 5
different biologics. Before that most recent flare, | was on Cimzia. | was then ‘trialled’ on various
treatments, with huge doses of methyl prednisolone being administered to try and get my condition under
some sort of control. | had IgG therapy, | am currently on prednisolone, sulfasalazine, methotrexate and
Anakinra. Anakinra worked almost straight away for me, with regards to the systemic inflammation, and |
was moved onto Tocilizumab, but the systemic inflammation returned for me.

10. Is there an unmet need for

patients with this condition?

| am still not very well controlled with this condition and although Anakinra has saved my life, and given
me back some of my quality of life, | still have to be controlled with quite a lot of other medication due to
the complexity of the condition.

Advantages of the technology

11. What do patients or carers
think are the advantages of the

technology?

Anakinra saved my life. Without this drug, | was unable to function. On the rare occasions that | have had
to stop the drug, within two days | am admitted to hospital and become unable to function at all. |
personally like the needle and syringe, as | find that the metoject style injection makes me flinch and also
cause bruises, which would be an issue and make my abdomen sore.
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Disadvantages of the technology

12. What do patients or carers
think are the disadvantages of

the technology?

I often have a delicate abdomen and often get gastroenteritis type infections, at which time I find it very difficult to
self-administer this drug.

As a result of hip replacements and infections, I have little muscle mass on my hips so find that I cannot inject there
and have to only use my abdomen, which can get a little sore as I also administer methotrexate there.

I am also unable to self-administer my drug if I am flaring. I also find it difficult accessing this drug, as it is
currently being funded via my hospital. This route means that [ have to make a trip to the hospital monthly to collect
this drug, and also it means that it does not show up on my usual list of medications when I see my GP. I also find it
quite frustrating that very few doctors are familiar with the drug and I always have to explain it to them.

The drug does impact travel and planning, especially as it is taken daily, so any potential overnight stay needs to be
carefully considered and cool bags and fridges accessed.

Patient population

13. Are there any groups of
patients who might benefit
more or less from the
technology than others? If so,
please describe them and

explain why.

Patients can take a long time to be diagnosed and also some patients may not have the correct
diagnosis, potentially not making this drug available to them.

Equality

14. Are there any potential

equality issues that should be

| have only been able to access Anakinra due to my rheumatologist fighting for it for me and the
hospital agreeing to fund it to prevent my continual hospital admission.
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taken into account when
considering this condition and

the technology?

Other issues

15. Are there any other issues
that you would like the

committee to consider?

Key messages

16. In up to 5 bullet points, please summarise the key messages of your statement:

¢ Anakinra saved my life and enables me to function
¢ Anakinra has decreased my systemic inflammation and also enabled me to stop the use of opiods.
e The frequency the drug is taken and the need to refrigerate it requires quite a lot of planning on the part of us as patients.

e Accessing the drug was a huge worry for me, as it was needed to keep me alive, but it was not clear if it would be available to
me/funded

Thank you for your time.

Please log in to your NICE Docs account to upload your completed statement, declaration of interest form and consent form.
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Anakinra for treating Still's disease [ID1463] 6 of 7




N I C National Institute for
Health and Care Excellence

Your privacy
The information that you provide on this form will be used to contact you about the topic above.
[] Please tick this box if you would like to receive information about other NICE topics.

For more information about how we process your personal data please see our privacy notice.
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Thank you for agreeing to give us your views on this technology and its possible use in the NHS.

You can provide a unique perspective on conditions and their treatment that is not typically available from other sources.
To help you give your views, please use this questionnaire with our guide for patient submissions.

You do not have to answer every question — they are prompts to guide you. The text boxes will expand as you type.
Information on completing this expert statement

e Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make
the submission unreadable

e We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs.

e Your response should not be longer than 10 pages.

About you

1.Your name Rachel Rimmer

2. Are you (please tick all that ] a patient with the condition?

apply): [] a carer of a patient with the condition?
v ] a patient organisation employee or volunteer?

Patient expert statement
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L]

other (please specify):

3. Name of your nominating

organisation

Rare Autoinflammatory Conditions Community — UK (RACC-UK)

4. Did your nominating
organisation submit a

submission?

L]
[

v [] vyes,theydid
no, they didn’t
| don’t know

5. Do you wish to agree with
your nominating organisation’s
submission? (We would
encourage you to complete
this form even if you agree with
your nominating organisation’s

submission)

NN

v [] vyes, lagree with it
no, | disagree with it
| agree with some of it, but disagree with some of it
other (they didn‘t submit one, | don’t know if they submitted one etc.)

Patient expert statement
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6. If you wrote the organisation v [ yes
submission and/ or do not
have anything to add, tick

here. (If you tick this box, the

rest of this form will be deleted

after submission.)

7. How did you gather the | have personal experience of the condition

information included in your | have personal experience of the technology being appraised

statement? (please tick all that

apply)

| have other relevant personal experience. Please specify what other experience:

oo

| am drawing on others’ experiences. Please specify how this information was gathered:

Living with the condition

8. What is it like to live with the
condition? What do carers
experience when caring for

someone with the condition?

Patient expert statement
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Current treatment of the condition in the NHS

9. What do patients or carers
think of current treatments and

care available on the NHS?

10. Is there an unmet need for

patients with this condition?

Advantages of the technology

11. What do patients or carers
think are the advantages of the

technology?

Disadvantages of the technology

12. What do patients or carers
think are the disadvantages of

the technology?

Patient population

13. Are there any groups of

patients who might benefit
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more or less from the
technology than others? If so,
please describe them and

explain why.

Equality

14. Are there any potential

equality issues that should be

taken into account when
considering this condition and

the technology?

Other issues

15. Are there any other issues
that you would like the

committee to consider?

Key messages

16. In up to 5 bullet points, please summarise the key messages of your statement:
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Thank you for your time.

Please log in to your NICE Docs account to upload your completed statement, declaration of interest form and consent form.

Your privacy
The information that you provide on this form will be used to contact you about the topic above.
[] Please tick this box if you would like to receive information about other NICE topics.

For more information about how we process your personal data please see our privacy notice.
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1 SUMMARY

1.1 Scope of the submission

The remit of the Evidence Review Group (ERG) is to comment on the clinical and cost
effectiveness evidence submitted to the National Institute for Health and Care Excellence
(NICE) as part of the single technology appraisal process. Clinical and economic evidence
has been submitted to NICE by Swedish Orphan Biovitrum (SOBI) Ltd in support of the use of
anakinra (Kineret®) as a monotherapy and in combination with other anti-inflammatory drugs
and disease modifying anti-rheumatic drugs (DMARDSs) for the treatment of Stills disease

(systemic juvenile idiopathic arthritis [SJIA] and adult-onset Still's disease [AOSD]).

1.2 Critique of the decision problem in the company submission

1.2.1 Population

The population discussed in the company submission (CS) matches the population described
in the final scope issued by NICE, i.e., patients with Still’s disease (including SJIA and AOSD).
Clinical evidence is only available for the separate populations. The company states that SJIA
and AOSD are generally treated as separate diseases, but that ‘...there is growing acceptance
that SJIA and AOSD are the same disease (i.e., Still's disease) with onset at different ages’.

Clinical advice to the ERG agrees with the company’s statement.

1.2.2 Intervention

The intervention specified in the final scope issued by NICE and discussed in the CS is
anakinra. Anakinra is licensed in Europe for use in adults, adolescents, children and infants
aged 8 months and older with a body weight of 10kg or above for the treatment of Still's
disease, including SJIA and AOSD, with active systemic features of moderate to high disease
activity, or in patients with continued disease activity after treatment with non-steroidal anti-
inflammatory drugs (NSAIDs) or glucocorticoids. It can be used as a monotherapy or in
combination with other anti-inflammatory drugs and DMARDSs. It is available in pre-filled
syringes and administered via subcutaneous injection with dose varying depending on body
weight (1-2 mg/kg/day for patients weighing less than 50kg, and 100mg/day for patients
weighing 50kg or more).

1.2.3 Comparators
The comparators listed in the final scope issued by NICE differ depending on whether disease

has been previously treated and the nature of that previous treatment.

Anakinra for treating Still's disease [ID1463]
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In the three randomised controlled trials (RCTs) (Quartier; llowite; Nordstrom) presented in
the CS, the patients had all received previous treatment with NSAIDs, systemic corticosteroids
and conventional synthetic disease-modifying anti-rheumatic drugs (csDMARDs). There is,
therefore, no comparative evidence to support the use of anakinra to treat patients (with SJIA
or AOSD) who have not received any previous treatment, or patients who have been

previously treated with NSAIDs and systemic corticosteroids.

For patients previously treated with NSAIDs, systemic corticosteroids and DMARDs, the
relevant comparator is biological DMARDs (bDMARDs). However, patients enrolled in the
three RCTs all received concomitant medications as well as a bDMARD (tocilizumab), which,
combined with protocol design limitations, makes the relative effectiveness of anakinra
unclear. Further information at this point in the disease treatment pathway is available for
patients with SJIA from a UK registry study (anakinra versus tocilizumab) and from a network
meta-analysis (NMA) that included anakinra, tocilizumab and canakinumab. There is no
comparative evidence for the clinical effectiveness of anakinra versus canakinumab in patients
with AOSD.

1.2.4 Outcomes

The company has provided, from the three RCTs and the UK registry study, outcome data
relating to disease activity, glucocorticoid tapering, adverse events (AEs) and health-related
quality of life (HRQoL). However, the ERG does not consider that the available RCT evidence
is relevant to the decision problem set out in the final scope issued by NICE. Further, all four
studies included small numbers of patients and, in all studies, the follow-up periods were short,

which render the results unreliable.

1.2.5 Subgroups

The subgroups listed in the final scope issued by NICE are (i) patients with SJIA or AOSD, (ii)
patients with macrophage activation syndrome (MAS), and (iii) level of disease activity. Within
the CS, separate evidence is provided for patients with SJIA and for those with AOSD. None
of the available studies specifically include patients with MAS and the ERG agrees with the
company that, given the small numbers of patients in the RCTs, it is not possible to carry out

any analyses based on levels of disease activity.

1.2.6 Other considerations

The company has (appropriately) not put forward a case for anakinra to be considered under
NICE’s End of Life treatment criteria. Anakinra is not available to the NHS at a discounted
price, however, there is a Patient Access Scheme (PAS) agreement in place for tocilizumab.

The discounted price of tocilizumab is not known to the company.

Anakinra for treating Still's disease [ID1463]
ERG Report
Page 10 of 83



Confidential until published

1.3 Summary of the clinical evidence submitted by the company

RCT evidence

The company has presented data from three small RCTs: two in patients with SJIA (Quartier

and llowite) and one in patients with AOSD (Nordstrom).

Patients recruited to the Quartier trial had previously been treated with glucocorticoids,
DMARDs or bDMARDs. They were randomised to treatment with anakinra (n=12) or placebo
(n=12) for 1 month. Stable doses of NSAIDs and corticosteroids were administered throughout

the trial.

The llowite trial include a subgroup of patients (n=15) with a diagnosis of SJIA. Prior to
randomisation, all patients had been treated with methotrexate; treatment with NSAIDS,
corticosteroids and methotrexate was also permitted throughout the trial. During the initial 12-
week open-label phase all patients received anakinra. The 11 responders in the SJIA
subgroup were then randomised to receive anakinra or placebo and participated in the second,
16-week blinded, phase. The blinded phase (n=10 patients with a diagnosis of SJIA) was
followed by a 12-month open-label extension phase during which all patients received

anakinra.

The patients recruited to the Nordstrom trial had a diagnosis of AOSD which was refractory to
corticosteroids and csDMARDs. Patients were randomised to treatment with anakinra (n=12)
or a csDMARD (n=10) and were permitted to receive NSAIDs and corticosteroids, if required,
throughout the trial. The duration of the trial was 24 weeks. A 28-week open-label extension
(with switching or add-on treatment with the comparator drug) was possible if improvement

did not occur within the initial 24-week period.

Non-RCT evidence

The company has presented clinical effectiveness from a UK registry study, which included
22 patients treated with anakinra and 54 treated with tocilizumab, and from NMA that
compared anakinra, tocilizumab and canakinumab. The company has also provided (CS
appendices) results from 10 uncontrolled studies (reported in 11 papers) in patients with SJIA

and 11 uncontrolled studies in patients with AOSD.

The ERG considers that the company has provided all the available (RCT and non-RCT)
evidence that is relevant to the current appraisal. The company considers, and clinical advice
to the ERG supports the company view, that future RCTs of anakinra are unlikely to be carried

out.
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1.4 Summary of the ERG’s critique of clinical effectiveness evidence
submitted

Direct evidence

RCT evidence. The ERG does not consider that the clinical effectiveness evidence from any

of the three RCTs discussed in the CS is reliable as it is derived from small numbers of patients
who were followed up for short periods of time. Additionally, the trial protocols do not match

the comparator treatments, and treatment lines, specified in the final scope issued by NICE.

Non-RCT evidence. The ERG agrees with the company that the clinical effectiveness derived

from the UK registry study is unreliable. First, because of the study design (i.e., patients were
not randomised to treatments) and second, because of important differences in the baseline
characteristics of the patients who were treated with anakinra, compared with patients who

were treated with tocilizumab.

Indirect evidence

The ERG agrees with the company that the results of the NMA comparing anakinra,
tocilizumab and canakinumab in patients with SJIA are not useful to this appraisal. Aside from
issues associated with small numbers of patients and short periods of follow-up, the main
NMA outcome is the number of patients who respond to treatment using the modified
American College of Rheumatology Paediatric 30 response criteria (ACR Pedi 30 criteria),
which the company considers would not be considered as ‘remission’ in clinical practice.

Clinical advice to the ERG is that ACR Pedi 90 would be a more stringent outcome measure.

1.5 Summary of cost effectiveness evidence submitted by the company
The company developed a de novo Markov cohort model in Microsoft Excel to compare the
cost effectiveness of three strategies for treating Still's disease. These strategies were per-
label use of anakinra, no anakinra and post-csDMARD use of anakinra. The population
considered in the company base case analysis comprised 62.5% of patients with SJIA and
37.5% of patients with ASOD. Subgroup analyses were carried out to generate cost

effectiveness results separately for the two populations.

The model comprised 13 mutually exclusive health states: five active disease health states
based on treatment (NSAIDstsystemic corticosteroids, csDMARD #1 and #2, bDMARD #1
and #2), six remission health states, an unresolved state and death. The model time horizon
was set at 30 years, the cycle length was 1 week, and the perspective was that of the UK
NHS. Outcomes were measured in quality adjusted life years (QALYs) and both costs and

QALYs were discounted at an annual rate of 3.5%, as recommended by NICE.
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The treatment effectiveness (i.e., remission rates, treatment discontinuation rates and relapse
rates) of NSAIDstsystemic corticosteroids, csDMARDs and bDMARDs were based on
information reported in published studies, a previous NICE technology appraisal (TA238) and
clinical assumptions made by the company. Constant treatment effectiveness rates were used
throughout the whole model time horizon. Patients were modelled as having either monocyclic
or chronic disease. Patients with monocyclic disease, who initially had active disease, could
not experience a relapse after entering remission, whilst those with chronic disease could

experience relapse following remission after initial and subsequent active disease episodes.

Data reported in TA238 were used to represent the HRQoL in the model. Except for the
unresolved health state, resource use and costs for the model health states were based on
clinical advice to the company. To estimate drug costs, the company applied an ‘assumed
PAS discount’ to the list price of tocilizumab. All other drugs are only available to the NHS at

list prices.

The company’s deterministic base case cost effectiveness results showed that per-label
anakinra was cheaper than no anakinra or post-csDMARDS (by -£56,790 and -£23,026
respectively) and more effective (by +0.666 and +0.313 respectively). Results from the
company’s probabilistic sensitivity analysis are consistent with the company’s base case
(deterministic) analysis results. The company carried out a wide range of deterministic
sensitivity analyses. The most influential parameters were the probability of maintaining or

achieving remission and the probability of discontinuing treatment with a biologic.

1.6 Summary of the ERG’s critique of cost effectiveness evidence
submitted

The ERG considers the most important issue is the lack of relevant and robust clinical
evidence to support an economic model. The second main area of concern is the model
structure; structural flaws lead to clinically implausible situations. See Section 1.8.2 for details

of these two issues.

In addition to the structural issues, the company has also made a number of parameter
assumptions and modelling choices that the ERG considers are inaccurate or implausible.
However, given the model structural flaws these are of minor importance (see Section 1.8.2

for details).
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1.7 End of Life
A treatment may be considered as a NICE End of Life treatment if the following criteria are

satisfied:

(i) the treatment provides an extension to life of more than an average of 3 months

compared to current NHS treatment

(i) treatment is indicated for patients with a short life expectancy, normally a mean life

expectancy of less than 24 months.

The company has not made a case for anakinra to be considered as an End of Life treatment

and the ERG considers that this is appropriate.

1.8 ERG commentary on the robustness of evidence submitted by the
company

1.8.1 Strengths

Clinical evidence

e The company provided a detailed submission that included all available evidence for
the clinical effectiveness of anakinra

o The ERG’s requests for additional information were addressed to a good standard

o The safety profile of anakinra in other diseases is well known and there is over 15
years of post-marketing experience in a number of licensed indications, including
rheumatoid arthritis

Cost effectiveness evidence

o The company has produced a model that is easy to understand, and it is evident that
significant efforts have been made to use the limited clinical effectiveness evidence
that is available

¢ Company model parameter values matched those documented in the CS

1.8.2 Weaknesses and areas of uncertainty

Clinical evidence

e The company has provided all of the available evidence for the clinical effectiveness
of anakinra for patients with SJIA and AOSD. However, the RCT evidence is limited to
two RCTs in patients with SJIA and one RCT in patients with AOSD. The ERG
considers that the data from the three RCTs are unreliable due to very small patient
numbers and short durations of follow-up

o The treatment protocols in the RCTs do not match the comparator treatments and
treatment lines specified in the final scope issued by NICE

e Other evidence for the use of anakinra is derived from studies of patients with SJIA,
i.e., from a UK registry study and a NMA. The company and the ERG consider that,
for methodological reasons, results from the UK registry study and the NMA are of little
value to this appraisal of anakinra

Anakinra for treating Still's disease [ID1463]
ERG Report
Page 14 of 83



Confidential until published

e The company considers, and the ERG agrees, that it is unlikely that any future trials of
anakinra will be conducted due to the small numbers of patients with SJIA and AOSD
and the availability of other biologic treatments.

Cost effectiveness evidence

e The structure of the company model does not sufficiently reflect the complexity of the
natural history of Still's disease. However, there is insufficient relevant robust clinical
evidence with which to populate a model that would reflect the NICE decision problem

e The structure of the model allows clinically implausible situations to arise:

0 a patient can remain on an ineffective treatment for the whole model time
horizon

0 a patient may remain in the following loop, which could happen 26 times a year,
for the whole model time horizon: start a treatment, achieve remission,
experience relapse and return to the same treatment before entering remission
again

o half of patients receiving a bDMARD will remain on that treatment during
remission and, when they relapse, will return to treatment with the same
bDMARD that they were prescribed before remission

o0 over time, the population in each health state becomes more heterogeneous
(due to patients experiencing different numbers of remissions and the lengths
of periods in remission also varying). The ERG, therefore, considers that it is
not appropriate to use invariant disease state transition probabilities for the
whole model time horizon

e The company has made a number of parameter assumptions and modelling choices
that the ERG considers are inaccurate or implausible:

0 underestimation of the effectiveness of prior treatments in the post-csDMARD
strategy

o differential effectiveness of bDMARDSs by treatment line was an assumption
and should not have been modelled in the base case

0 canakinumab should have been a treatment option in the third-line setting and
for patients with unresolved disease

o0 model time horizon was not sufficiently long to allow all costs and benefits to
be captured
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1.9 Summary of exploratory and sensitivity analyses undertaken by the
ERG

The ERG considers that a discrete event simulation model would be needed to model the
complexities of the Still's disease pathway. However, constructing such a model is beyond the

remit of the ERG. Further, robust data to populate such a model are not available.

Whilst it would have been possible for the ERG to generate alternative cost effectiveness
results using ERG preferred parameter assumptions and modelling choices, the model’s
structural flaws mean that such results would be uninformative and potentially misleading. In
the absence of a robust economic model, the ERG has undertaken cost minimisation analyses
(CMAs). Clinical advice to the ERG and the results of a published NMA suggest that treatment
with anakinra, tocilizumab and canakinumab can be assumed to be equally effective and are
associated with the same serious adverse event profiles and discontinuation rates in the third-

line setting.

For patients weighing 25kg, using list prices, weekly treatment with anakinra costs £106.67
less than treatment with tocilizumab (80% receiving IV tocilizumab) and £2,298.34 less than
canakinumab. For patients weighing 50kg, using list prices, weekly treatment with anakinra
costs £129.50 less per week than treatment with tocilizumab (80% receiving IV tocilizumab)
and £4,780.29 less than treatment with canakinumab. For patients with AOSD, using list
prices, weekly treatment with anakinra is £45.54 cheaper than treatment with tocilizumab and
£4,780.29 cheaper than treatment with canakinumab. No conclusions can be drawn on the
cost effectiveness of anakinra in the first-line setting (versus NSAIDs and/or steroids) or in the

second-line setting (versus csDMARDs).

Results from the CMAs generated using the confidential discounted price for tocilizumab are

available in a confidential appendix.
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2 BACKGROUND

2.1 Critique of company’s description of underlying health problem

The company’s description of the underlying health problem is presented in Section B.1.3 of
the company submission (CS). The Evidence Review Group (ERG) considers that the
company’s description is a reasonable summary of the underlying health problem. Key points

made by the company are presented in Box 1.

Still’s disease is a rare inflammatory disease that can present in children as systemic juvenile
idiopathic arthritis (SJIA) and in adults as adult-onset Still's disease (AOSD)." SJIA is a rare
subtype of juvenile idiopathic arthritis (JIA) and is clinically different from other forms of JIA.2
Patients presenting with symptoms of Still’'s disease in their late teens might be diagnosed
with SJIA or AOSD. The company states (CS, p13) that SJIA and AOSD are generally treated
as separate diseases, but that ‘...there is growing acceptance that SJIA and AOSD are the

same disease (i.e., Still's disease) with onset at different ages’.

Box 1 Key points from the company’s description of the underlying health problem

Description of disease

e SJIA and AOSD are characterised by arthritic symptoms (such as joint pain and inflammation,
commonly in the knees, wrists and ankles), spiking fever (defined as 239C and usually peaking in
the late afternoon/early evening), transient pink/salmon coloured rash (usually during the fever
episodes and affecting the chest, thighs, arms, legs and face), muscle pain, and liver and spleen
enlargement. In some cases, there can be inflammation of the membrane surrounding the heart
(pericarditis) or the heart muscle (myocarditis) and the membrane lining the chest cavity can also
become inflamed causing fluid to accumulate around the lungs (pleural effusion).

¢ In both SJIA and AOSD, fever is the most common symptom at initial presentation. While febrile,
other symptoms such as rash or arthritis can worsen and cause significant disturbance to regular
daily activities.®*

e Onset of SJIA typically occurs between 3 and 5 years of age.®

e AOSD is diagnosed when the disease begins in patients over the age of 16 years.* AOSD has a
bimodal age distribution, the first peak between the ages of 15 to 25 years and the second between
the ages of 36 to 46 years.® However, about three-quarters of patients report the onset of disease
between 16 and 35 years of age.®

e Patients with SJIA are treated by paediatric rheumatologists/immunologists and patients with
AOSD are treated by adult rheumatologists/immunologists.

¢ In AOSD, two different phenotypes have been described, systemic and arthritis predominant. In
the systemic form, the disease presents with acute onset characterised by fever, weight loss and
other systemic manifestations.*#”® The disease may be monocyclic or chronic (polycyclic or
persistent).8® The arthritis predominant form of AOSD is characterised by indolent onset mainly
affecting the joints.*78

e The pathogenesis of SJIA and AOSD is still not completely understood but is believed to be of an
autoinflammatory nature. Laboratory and clinical observations suggest an inappropriate activation
of the innate immune system, with hypersecretion of the proinflammatory cytokines IL-1 and IL-6
in both SJIA and AOSD.

Epidemiology

e AOSD and SJIA are rare diseases.

e Published data indicate that the incidence of SJIA in Europe ranges between 0.4 and 0.9 per
100,000 children per year.'®'” The estimated incidence of SJIA in the UK is 0.1 per 10,000 children
per year (equivalent to 100 children diagnosed per year),'” and prevalence in the UK is estimated
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at 1 per 10,000 children (equivalent to 1,000 children affected by SJIA at any one time). Clinical
experts to the company consider that the proportion of males to females with SJIA is 1:1."®
However, the experts also noted that there is some evidence which points to there being more
female than male patients.'®

¢ The estimated incidence of AOSD is 0.14 to 0.40 cases per 100,000 people and prevalence is 1 to
34 cases per million people.’®2° In England, estimated incidence is 55 to 110 cases of AOSD per
year, and prevalence is estimated to be 400 to 800 patients.?' Published literature suggests that
more females than males are affected by AOSD, with women representing up to 70% of
patients.>??-2* However, clinical advice to the company is that the split could more closely resemble
1:1.18

AOSD=adult-onset Still's disease; IL=interleukin; SJIA=systemic juvenile idiopathic arthritis

Source: adapted from CS, Section B1.3

The company describes the burden of disease in Section B.1.3.1.5 of the CS. Key points made
by the company are presented in Box 2. The ERG considers the company’s description

represents a reasonable summary of the burden of disease.

Box 2 Key points from the company’s description of the burden of disease

Disease-specific issues

¢ Patients typically live with impaired function due to joint swelling, pain and stiffness (e.g., problems
dressing and grooming, arising, eating, walking, hygiene, reach, grip and activities),?>3° and
increased fatigue which impedes personal and social functioning.3'32

e The disease course is generally progressive and leads to significant pain, joint destruction and
functional decline.® Patients are likely to need to make frequent visits to their GP, hospital, and
therapists to manage the disease.®

¢ Patients may also experience different complications affecting their clinical picture, management
and prognosis; for example, macrophage activation syndrome.33

Treatment-related issues

¢ Available treatments for SJIA and AOSD aim to improve patient well-being while minimising side
effects. First-line treatments for the control of inflammation are usually NSAIDs and intra-articular
glucocorticoid injections.3* However, high doses of corticosteroids, particularly over a prolonged
period of time, are associated with changes in appearance including a “moon-face”, weight gain,
centripetal redistribution of fat, muscle wasting, acne, bruising, thinning of the skin, and stretch
marks.®® High doses can also precipitate or exacerbate existing diabetes mellitus and cause
hypertension. Prolonged use may impair the physiological process of bone mass accrual and the
attainment of peak bone mass leading to an increased risk of osteoporosis and causing the
suppression of growth that is crucial for paediatric age.®® Long-term use of high-dose
corticosteroids can also lead to steroid dependency in both children and adults.?®

e Second-line treatments usually include csDMARDs, such as methotrexate or ciclosporin. These
are often needed to achieve adequate control of the disease and reduce the dose of corticosteroids.
However, the efficacy of these drugs in the control of disease activity is variable, and in some
cases, they are associated with side-effects (e.g., csDMARDs may also be toxic to the liver or bone
marrow and cause rashes and stomach disturbances).*®

Well-being issues

o Astudy by Shenoi®” in patients with SJIA (n=61), reported mean Child Health Questionnaire Parent-
Form 50 physical, and psychosocial summary scores to be substantially lower for SJIA patients
than for the normative population (physical 40.0 [SD18.2} versus 53.0 [SD]8.8 and psychosocial
46.6 [SD11.3] versus 51.2 [SD9.1]). The study®” also found that over a period of 2 months, patients
with SJIA missed 2.9 school days due to SJIA (10% yearly loss). The company considers that it is
reasonable to assume that HRQoL is substantially lower in patients with AOSD compared with the
general population, and may be poorer than that of the SJIA population given the increased severity
of the AOSD population.3?

¢ Given the severity of AOSD it is reasonable to assume that the impact of AOSD on HRQoL may
be similar to that of rheumatoid arthritis, or worse depending on the severity of symptoms. In adults
with rheumatoid arthritis, limitations in physical function as well as increased pain and fatigue have
been shown to affect patients' attendance at paid work, work performance within and outside the
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home, and participation in family, social, and leisure activities.3® Additional paid or unpaid support,
as well as increased flexibility and job modifications from employers, are often required so that
patients can meet their role obligations.® Disease-related reductions in productivity are not just
due to the physical limitations posed by rheumatoid arthritis; mental/emotional limitations also play
a key role in reducing HRQoL and productivity.*®

Families and carers

e SJIA and AOSD can also impose a substantial health burden on caregivers and families. A
caregiver role can affect work productivity on several levels, including quitting the workforce,
missed work time (absenteeism) and decreased productivity while at work.3%4°

Economic burden

« No data on economic burden were identified in the SJIA or AOSD populations. However, UK
data*#2 from patients with JIA (mean age 21.4 years) were indicative of an economic burden on
society due to the substantial costs associated with healthcare resource utilisation. The study
estimated direct health care costs comprising 46% of total costs, direct non-health care costs
amounting to 26.4%, and productivity losses comprising 27.6%. The largest expenditures on
average were accounted for by early retirement (27.0%), followed by informal care (24.1%),
medications (21.1%), outpatient and primary care visits (13.2%) and diagnostic tests (7.9%). Costs
for JIA patients in need of caregiver assistance were 43% higher than those for patients not in need

of assistance.**
AOSD=adult-onset Still's disease; csDMARD=conventional synthetic disease-modifying anti-rheumatic drug; HRQoL=health-
related quality of life; JIA=juvenile idiopathic arthritis; NSAID=non-steroidal anti-inflammatory drug; SJIA=systemic juvenile
idiopathic arthritis; SD=standard deviation

Source: CS Section B1.3

2.1.1 Macrophage activation syndrome

The company (CS, p26) describes macrophage activation syndrome (MAS) as the most
frequent life-threatening complication of Still's disease in both paediatric and adult patients.
The ERG notes that MAS (also known as haemophagocytic lymphohistiocytosis [HLH] or
haemophagocytic syndrome secondary to autoimmune disease) is a rare immune disorder
characterised by the body reacting inappropriately to a trigger, usually an infection.*?
Specialist white blood cells (T cells and macrophages) are over-activated causing severe
inflammation and damage to tissues including the liver, spleen and bone marrow.*> MAS can
precipitate multiple organ failure (CS, p26). It is difficult to diagnose MAS as symptoms are
similar to severe infections and other conditions.*®> The company states (CS, p26) that
approximately 10% of patients with SJIA and AOSD will develop MAS and that between 30%
and 40% of patients with AOSD and SJIA have subclinical MAS. It is stated in the CS (p27)
that MAS is the most significant cause of mortality in patients with SJIA. The company’s clinical
experts suggested that the most reliable estimate of mortality in patients with AOSD who
develop MAS is 12.9%.% However, the ERG notes that this estimate is from a study that
includes some patients with underlying diseases other than AOSD and that the mortality rate
for the subgroup of patients with underlying AOSD in this study who developed MAS was
9.7%. In SJIA and AOSD, common causes of MAS are infection, drugs and disease flare.*%46
Treatments for MAS include steroids, ciclosporin, anakinra and intravenous immunoglobulin
(CS, p27).
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2.1.2 Diagnosis

The company states (CS, p21) that diagnosing SJIA and AOSD is problematic. First, because
clinical presentations of the disease vary between patients and second, because there are no
disease-specific tests or laboratory parameters. Diagnosis is based on clinical evaluation,
patient history and the exclusion of other diseases (for example, other autoimmune diseases).
The company states (CS, p22) that misdiagnosis and length of time before diagnosis are

significant sources of stress and suffering for patients.

The company presents the diagnostic criteria for SJIA and for AOSD in Table 3 and Table 4
respectively of the CS (reproduced in Appendix 1 of this ERG report). Clinical advice to the
ERG is that these criteria are used in the NHS as a guide to the diagnosis of SJIA and AOSD.

2.1.3 Disease course

The company describes (CS, p23) three disease courses associated with SJIA and AOSD
(see Table 1) and states that polycyclic and persistent disease are considered ‘chronic’
disease. The ERG highlights that the disease course of an individual patient can only be
identified retrospectively. The ERG also notes that, for approximately 50% of patients with

SJIA, the disease is resolved before adulthood.!

Table 1 Company description of disease course

Disease course Estimated proportion of SJIA Estimated proportion of AOSD
population population

Monocyclic disease 11% to 40% 33%

Polycyclic disease 2.3% to 34% 33%

Persistent disease 51% to 66% 33%

Source: CS, p23

2.1.4 Company’s overview of current service provision

The company’s overview of current service provision is presented in Section B.1.3 of the CS.
The ERG considers that the company’s overview presents an accurate summary of current
service provision and key points made by the company are provided in Box 2. For clarity, the
ERG highlights that two different types of disease-modifying anti-rheumatic drugs (DMARDSs)
are used to treat SJIA and AOSD, namely conventional synthetic DMARDs (csDMARDs) and
biologic DMARDs (bDMARDSs). Table 2 provides a summary of the licensed indications and
dosing schedules for the bDMARDs relevant to this appraisal (anakinra, tocilizumab and

canakinumab).

Clinical advice to the ERG is that canakinumab is not routinely used in the NHS to treat
patients with SJIA or AOSD.
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with NSAIDs and systemic corticosteroids.

Tocilizumab can be given as monotherapy
(in case of intolerance to MTX or where
treatment with MTX is inappropriate) or with
MTX.

162mg once every 2 weeks in patients weighing <30kg.
Patients must have a minimum body weight of 10kg when
receiving SC tocilizumab.

IV administration. The recommended posology in patients 2+
years is 8mg/kg once every 2 weeks in patients weighing
>30kg or 12mg/kg once every 2 weeks in patients weighing
<30kg. The dose should be calculated based on the patient's
body weight at each administration. A change in dose should
only be based on a consistent change in the patient's body
weight over time.

The safety and efficacy of IV tocilizumab in children <2 years
has not been established.

bDMARD Licensed indication Administration and dosing ERG comment
Anakinra Adults, adolescents, children and infants Pre-filled syringe. The recommended dose for patients Anakinra is currently being appraised by NICE.
(Kineret) aged 8+ months with a body Welght of Welghlng 250kg is 100mg/day by SC injeCtion. Patients Anakinra is recommended for use by NHS
10kg+ for the treatment of Still's disease, weighing <50kg should be dosed by body weight with a England*’ in patients with SJIA who have failed
(inc. SJIA and AOSD), with active systemic starting dose of 1 to 2mg/kg/day. treatment with MTX or patients with SJIA who have
features of moderate to high disease Response to treatment should be evaluated after 1 month: in severe or steroid resistant MAS.
activity, or in patients with continued disease | case of persistent systemic manifestations dose may be Anakinra is recommended for use by NHS
activity after treatment with NSAIDs or adjusted in children or continued treatment should be England?' in patients with AOSD who fail to respond
glucocorticoids. reconsidered by the treating physician. to, or are intolerant of, standard immunosuppressive
Anakinra can be given as monotherapy or therapy, including at least two of the following
with other anti-inflammatory drugs and agents: MTX, ciclosporin, azathioprine, leflunomide,
DMARDs. cyclophosphamide and mycophenolate or where
standard therapies are contraindicated.
Tocilizumab Active SJIA in patients 1+ year, who have Pre-filled syringe. The recommended posology in patients 1+ | Tocilizumab is recommended by NICE (TA23848) for
(RoActemra) responded inadequately to previous therapy | year is 162mg once every week in patients weighing 230kg+ or | the treatment of SJIA in children and young people

aged 2+ years whose disease has responded
inadequately to NSAIDs, systemic corticosteroids
and MTX if the manufacturer makes tocilizumab
available with the discount agreed as part of the
PAS.

Tocilizumab is not licensed for the treatment of
AOSD, but is recommended for use by NHS
England?! in patients with AOSD who fail to respond
to, or are intolerant of, standard immunosuppressive
therapy, including at least two of the following:
methotrexate, ciclosporin, azathioprine, leflunomide,
cyclophosphamide and mycophenolate or where
standard therapies are contraindicated.

Canakinumab
(Naris)

Active Still's disease (inc. AOSD and SJIA)
in patients aged 2+ years who have
responded inadequately to previous therapy
NSAIDs and systemic corticosteroids.
Canakinumab can be given as monotherapy
or with MTX.

The recommended dose of canakinumab for patients with
Still's disease (AOSD and SJIA) with body weight 27.5kg is
4mg/kg (up to a maximum of 300mg) administered every 4
weeks via SC injection. Continued treatment with canakinumab
in patients without clinical improvement should be
reconsidered by the treating physician.

The safety and efficacy of canakinumab in SJIA patients under
2 years of age have not been established.

NICE was unable to make a recommendation about
the use of canakinumab in the NHS as the company
responsible for the technology did not provide an
evidence submission to NICE (TA30249).

Canakinumab is not recommended by NHS England
for the treatment of SJIA or AOSD.

AOSD=adult-onset Still's disease; bDMARD=biologic DMARD; DMARD=disease-modifying anti-rheumatic drug; ERG=Evidence Review Group; inc=including; IV=intravenous; MAS=macrophage
activation syndrome; MTX=methotrexate; NSAID=non-steroidal anti-inflammatory drug; PAS=Patient Access Scheme; SC=subcutaneous; SJIA=systemic juvenile idiopathic arthritis
Source: Table developed by the ERG
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Box 2 Key points from the company’s overview of current service provision

Treatment aims
The aim of treatment is to achieve remission of symptoms by controlling pain, fever and inflammation
and to minimise joint damage.

Treatment options

e In the UK, the current clinical pathway for the pharmacological treatment of SJIA and AOSD
includes sequential NSAIDs, corticosteroids (intra-articular, intravenous or oral) and csDMARDs,
specifically methotrexate.?'4748

¢ Patients are typically first treated with NSAIDs and corticosteroids; steroids are also useful in the
diagnostic work-up. After failing to achieve remission with NSAIDs and corticosteroids, patients
progress to csDMARDs such as methotrexate.

e csDMARDSs are considered when patients are non-responsive to NSAIDs or present with predictive
factors for steroid-dependence, or at the first signs of steroid-dependence.?'#” In accordance with
NHS commissioning policy?' for AOSD, following methotrexate, AOSD patients are required to be
treated with a second csDMARD (likely ciclosporin) before biologic treatment may be considered.
Patients with SJIA, however, typically only receive treatment with one csDMARD (e.g.,
methotrexate) prior to the use of bDMARDs.#”

¢ Patients with AOSD may receive anakinra or tocilizumab first, based on clinician preference.
Patients with SJIA currently receive tocilizumab first, based on current NICE guidance (TA238%).
Traditionally, the choice between tocilizumab and anakinra was informed by arthritis involvement;
however, baseline arthritis rates are relatively low in practice and some patients may present with
symptoms associated with MAS. The NHS policy for SJIA states that where MAS is severe or
steroid resistant, treatment with anakinra may be life-saving and should not be delayed.*’
Canakinumab is not recommended for the routine treatment of Still’s disease in the NHS in England,
but may be used if refractory to other recommended treatments.*®

AOSD=adult-onset Still's disease; bDMARD=biologic disease-modifying anti-rheumatic drug; csDMARD=conventional synthetic

disease-modifying anti-rheumatic drug; MAS=macrophage activation syndrome; NSAID=non-steroidal anti-inflammatory drug;

SJIA=systemic juvenile idiopathic arthritis

Source: adapted from CS, Section B1.3

The current treatment pathway described in the CS for patients with SJIA and AOSD is
presented in Figure 1. The company correctly states (CS, p29 and Figure 1) that the NHS
England Commissioning Policy?! is that anakinra will only be commissioned for patients with
AOSD who have failed to respond to (or are intolerant to) at least two csDMARDs. Clinical
advice to the ERG is that, in the NHS, most patients with AOSD are treated with a bDMARD
after failing to respond to one csDMARD (usually methotrexate). However, clinical advice
provided to the company was that the NHS England Commissioning Policy reflects current

practice for adult patients with AOSD who will receive two DMARDS before biologics.

The ERG notes (Table 2) that tocilizumab is not licensed in Europe for the treatment of AOSD
and, therefore, has not been appraised by NICE as a treatment for this condition. However,
tocilizumab is recommended for use by NHS England?' for disease that is refractory to non-

steroidal anti-inflammatory drugs (NSAIDs), corticosteroids and two csDMARDs.

Anakinra for treating Still's disease [ID1463]
ERG Report
Page 22 of 83



Confidential until published

sJIA diagnosis AOSD diagnosis
NSAIDs + corticosteroids NSAIDs + corficosteroids
csDMARD #1 csDMARD #1
(£ NSAIDs and corticosteroids) (£ NSAIDs and corticosteroids)
csDMARD #2

(£ NSAIDs and corticosteroids)

|

Biologic #1 (tocilizumab) Biologic #1 (anakinra or tocilizumab)
(£ csDMARDs, NSAIDs and corticosteroids) (£ csDMARDs, NSAIDs and corticosteroids)
Biologic #2 (anakinra)? Biologic #2 (anakinra or tocilizumab)®
(£ csDMARDs, NSAIDs and corticosteroids) (£ csDMARDs, NSAIDs and corticosteroids)
Unresolved Unresolved
(extensive medical resource + further treatment required) (extensive medical resource + further treatment required)

AOSD=adult-onset Stil's disease; csDMARDs=conventional synthetic disease-modifying anti-rheumatic  drugs;
MAS=macrophage activation syndrome; NSAIDs=non-steroidal anti-inflammatory drugs; SJIA=systemic juvenile idiopathic
arthritis

@ Anakinra is recommended for SJIA that does not respond to tocilizumab and for patients with MAS-associated symptoms

® Anakinra or tocilizumab in refractory polyarticular or systemic AOSD

Source: CS, Figure 1 (NICE TA238;* NHS England?")

Figure 1 Company depiction of the current clinical pathway for patients with SJIA and AOSD

2.1.5 Proposed positioning of anakinra in the treatment pathway

The company’s proposed positioning of anakinra is as a treatment following failure to achieve
remission after treatment with NSAIDs and corticosteroids (CS, p30). The company states that
the benefits of using anakinra earlier in the treatment pathway are two-fold: i) so that patients
can achieve disease remission earlier and ii) to potentially reduce the number of patients who
fail to achieve disease remission with all possible recommended treatment options
(unresolved disease).
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2.1.6 Innovation

The company has set out the case for anakinra as an innovative treatment (Box 3).

Box 3 Key points from the company’s case for anakinra as an innovative treatment

¢ Biologic treatments that specifically inhibit IL-1 have improved the clinical outcomes for many
patients with Still’s disease and have confirmed the pathogenic role of this cytokine in the disease
process. Clinical studies focusing on the effect of IL-1 inhibition with anakinra support the
conclusion that anakinra is an effective treatment to reduce clinical signs and symptoms of SJIA
and AOSD, including normalisation of laboratory parameters, and allowing a clinically meaningful
tapering of glucocorticoids in many patients.

e Anakinra is the only biologic therapy available for the treatment of Still's disease in children aged
8 months to 2 years old.

¢ In all age groups there is a medical need for IL-1 inhibitor treatment, particularly early during the
disease course.®® In addition, it has been suggested that the use of IL-1 blockade early in the
treatment pathway (post NSAIDs and/or corticosteroids), may take advantage of a “window of
opportunity” in which disease pathophysiology can be altered to prevent the occurrence of chronic
arthritis.>"-5® Early treatment with an IL-1 inhibitor may also reduce the risk of later development of
arthritis.>* and enables withdrawal or tapering of glucocorticoids, therefore avoiding the risk of
dependency and the associated risks of infections, osteoporosis, hypertension, growth
disturbances and diabetes particularly in paediatric patients.>

AOSD=adult-onset Still's disease; IL-1=interleukin-1; NSAID=non-steroidal anti-inflammatory drug; SJIA=systemic juvenile
idiopathic arthritis
Source: CS, p104

2.1.7 Number of patients eligible for treatment with anakinra

In Document A of the CS (Table 10), the company estimates that, in England, between 190
and 235 patients with Still's disease would be eligible for treatment with anakinra annually.
The company’s estimate of 235 patients includes 179 patients with SJIA and 56 patients with

AOSD. Clinical advice to the ERG is that the range estimated by the company is reasonable.
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3 CRITIQUE OF COMPANY’S DEFINITION OF DECISION
PROBLEM

A summary of the ERG’s comparison of the decision problem outlined in the final scope’
issued by NICE and that addressed within the CS is presented in Table 3. Each parameter is

discussed in more detail in the text following the table (Section 3.1 to Section 3.8).

The company has presented evidence from two randomised controlled trials (RCTSs)
conducted in patients with SJIA (Quartier®® and llowite®®) and one RCT conducted in patients
with AOSD (Nordstrom5”). The company has also provided evidence, from a UK registry study?
and a network meta-analysis® (NMA), of the effectiveness of anakinra as a treatment for
patients with SJIA. Evidence is also presented from several uncontrolled studies carried out
in patients with SJIA50.52-54.59-65 gnd AQOSD?20-63.66-74 (see Appendix 2 of this ERG report for a list

of these studies).

Table 3 Comparison between final scope issued by NICE and company decision problem

Final scope issued by NICE
Parameter and specification

ERG summary of a comparison between the decision
problem stated in the final scope issued by NICE and
addressed in the company submission

Population

People with Still’s disease (including SJIA and
AOSD)

Two populations are discussed separately in the CS: patients
with active SJIA and patients with active AOSD

Intervention

Anakinra as monotherapy or in combination
with other anti-inflammatory drugs and
DMARDs

The evidence presented in the CS is for the use of anakinra in
combination with anti-inflammatory drugs and/or DMARDs

Comparator
For previously untreated disease
e NSAIDS and systemic corticosteroids

For disease previously treated with NSAIDS
or systemic corticosteroids

e DMARDs

For disease previously treated with
DMARDs

e Tocilizumab (only for SJIA that has
responded inadequately to methotrexate)

e Canakinumab

For previously untreated disease

There is no randomised evidence to support the use of
anakinra in patients with previously untreated disease

All patients included in the three RCTs%-%7 discussed in the CS
had received previous treatment(s)

For disease previously treated with NSAIDS or systemic
corticosteroids

There is no randomised evidence to support the use of
anakinra to treat patients with disease previously treated only
with NSAIDs or systemic corticosteroids

All patients included in the three RCTs5%%7 discussed in the CS
had received previous treatment(s) with NSAIDs, systemic
corticosteroids and with DMARDs

For disease previously treated with DMARDs
Tocilizumab (only for SJIA that has responded inadequately to

methotrexate)

For the comparison of anakinra versus tocilizumab in patients
with SJIA that has responded inadequately to methotrexate,
the company has cited evidence from a UK registry study? that
compares anakinra with tocilizumab

The company has also presented evidence from a network
meta-analysis®® of anakinra, canakinumab and tocilizumab in
patients with SJIA
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Canakinumab

The company has presented evidence from a network meta-
analysis®® of anakinra, canakinumab and tocilizumab in
patients with SJIA

No evidence is presented for the comparison of anakinra with
tocilizumab or canakinumab in patients with AOSD

Outcomes

. disease activity (including disease flares
and remission)

o fever
. physical function
. blood markers (including markers for

inflammation)
. glucocorticoid tapering
. rash
. mortality
. AEs
. HRQoL

The company has presented data, from three RCTs,55-% for
most of the listed outcomes. However, the ERG queries the
usefulness of these results as:

i) the data were derived from patients who were pre-treated
with NSAIDs, corticosteroids and DMARDSs prior to
entering the trial(s). The patient populations in the trials
are, therefore, not relevant to any of the populations
specified in the scope

ii) no reliable conclusions can be drawn from the data due to
small patient populations and the limited length of trial
follow-up

Economic analysis

The cost effectiveness of treatments should be
expressed in terms of ICER per QALY gained

The time horizon should be sufficiently long to
reflect any differences in costs or outcomes
between the technologies being compared.

Costs should be considered from an NHS and
Personal Social Services perspective.

The availability of any PAS for the intervention
or comparator technologies will be taken into
account

Results are presented as ICERs per QALY gained

The model time horizon is 30 years. The ERG considers that
30 years is not sufficiently long to reflect all differences in costs
or outcomes between the technologies being compared

Costs have been calculated from an NHS perspective

In the company base case, the company uses an ‘assumed
PAS’ for tocilizumab. None of the other drugs included in the
company cost effectiveness analyses are available to the NHS
at discounted prices

Other considerations

Where the evidence allows, the following
subgroups will be considered:

e People with SJIA or AOSD
e People with MAS
o Level of disease activity

Guidance will only be issued in accordance
with the marketing authorisation. Where the
wording of the therapeutic indication does not
include specific treatment combinations,
guidance will be issued only in the context of
the evidence that has underpinned the
marketing authorisation granted by the
regulator

There are no clinical trials that have recruited a combined
population of patients with SJIA and patients with AOSD.
Hence, the company has presented the clinical effectiveness
evidence separately for patients with SJIA and for patients with
AOSD. The company has presented cost effectiveness
evidence for patients with SJIA and AOSD separately, and in
combination

No evidence is presented for patients with MAS. The company
states (CS, Table 1) that there are no trials with MAS as an
inclusion criterion and that MAS is generally treated as an AE
rather than as a patient subgroup

The company has not presented outcomes for patients based
on levels of disease activity. The ERG considers that subgroup
analyses based on level of disease activity is not possible
given the very small numbers of patients recruited to the trials
and because disease activity can only be retrospectively
assigned

AE=adverse event; AOSD=adult-onset Still's disease; CS=company submission; DMARD=disease modifying anti-rheumatic
drug; HRQoL=health-related quality of life; ICER=incremental cost effectiveness ratio; MAS=macrophage activation syndrome;

NSAIDs=non-steroidal anti-inflammatory drugs;

PAS=Patient

Access Scheme; QALY=quality adjusted life year;

RCT=randomised controlled trial; SJIA=systemic juvenile idiopathic arthritis

Source: CS, adapted from Table 1
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3.1 Population

Two populations are discussed in the CS, patients with SJIA and patients with AOSD. All of
the available trials were conducted in patients with either SJIA (Quartier®® and llowite®®) or
AOSD (Nordstrom®”). The Quartier®® trial recruited 24 patients with SJIA and outcomes were
reported at 1 month. The llowite® trial recruited 82 patients with JIA, including a subgroup of
15 patients with a diagnosis of SJIA and reported outcomes at 4 months. The Nordstrom®? trial
recruited 22 patients with AOSD and outcomes were reported at 6 months. The ERG
considers the results of the RCTs are unreliable as they are based on small numbers of

patients who were followed-up for short durations.

3.2 Intervention

The intervention specified in the final scope' issued by NICE and discussed in the CS, is
anakinra. Anakinra is a recombinant antagonist of the interleukin-1 (IL-1) receptor and inhibits
the binding of pro-inflammatory cytokines IL-1a and IL-1R. See Table 2 of this ERG report for
details of the European Medicines Agency (EMA)”™> marketing authorisation for anakinra.
Anakinra is also licensed in Europe for the treatment of rheumatoid arthritis in adults and for
the treatment of cryopyrin-associated periodic syndromes in adults, adolescents, children and

infants aged 8 months and older.”®

3.3 Comparators

The comparators listed in the final scope' issued by NICE depend on whether disease has
been previously treated and the nature of that previous treatment. The company states (CS,
p108) that the populations recruited to the three RCTs*%7 were patients who had not
responded to prior treatment including glucocorticoids, methotrexate, or other csDMARDSs. In
Document A of the CS (p18) the company highlights that they did not identify any evidence for
the use of anakinra in patients with AOSD who had not been treated with systemic
corticosteroids, csDMARDs, or other bDMARDs and that only four5%52-5462 yncontrolled
studies (reported in five papers) provide information about the use of anakinra to treat patients
with SJIA who have not been previously treated with corticosteroids, csDMARDs or other
bDMARDS.

Previously untreated disease

NSAIDs and systemic corticosteroids are the comparators listed in the final scope’ issued by
NICE for previously untreated disease. However, the patients in all three RCTs®-%" had

previously been treated with NSAIDs, systemic corticosteroids and DMARDs; therefore, there

Anakinra for treating Still's disease [ID1463]
ERG Report
Page 27 of 83



Confidential until published

is no RCT evidence to support using anakinra to treat patients with previously untreated

disease.

Disease previously treated with NSAIDs or systemic corticosteroids

DMARDs are the comparators listed in the final scope’ issued by NICE for disease previously
treated with NSAIDs or systemic corticosteroids. All patients in the three RCTs®-%" had
received previous treatment with NSAIDs, systemic corticosteroids and DMARDs; therefore,
there is no RCT evidence of the comparative effectiveness of anakinra in this patient

population.

Disease previously treated with DMARDs

Two comparators are listed in the final scope' issued by NICE for treating disease previously
treated with DMARDS: tocilizumab and canakinumab (both bDMARDS).

Tocilizumab

Tocilizumab is recommended by NICE (TA2384) for the treatment of SJIA in children and
young people aged 2+ years whose disease has responded inadequately to NSAIDs, systemic
corticosteroids and methotrexate. None of the three RCTs®-%" discussed in the CS include
tocilizumab as a comparator. However, the company has presented relevant evidence from a
published UK registry study.? The company decided not to use the results from the UK registry
study? to inform their economic model as they considered that the patient baseline
characteristics were too different between treatment arms. Clinical advice to the ERG is that
the differences in patient baseline characteristics between the treatment arms are important
and would likely result in biased estimates of treatment effect. See Section 4.2.2 of this ERG

report for a discussion of this UK registry study.?

The company has also presented results from a published NMA% that compares the clinical
effectiveness of anakinra, tocilizumab and canakinumab in patients with SJIA. The NMA58
results are not used in the company model but are presented in the CS as supporting
information. The company considers (CS, Appendix A, p20) that: i) the outcome reported in
the NMA (modified [American College of Rheumatology Paediatric 30 response criteria] ACR
Pedi 307%) is not a useful measure of remission and ii) the results from the NMA38 should be
treated with caution due to methodological differences between the included trials. Clinical
advice to the ERG is that ACR Pedi 307¢ is considered a low threshold and that a more
stringent outcome measure (ACR Pedi 9076) is used in current studies of JIA. The ERG notes
that only one of the five RCTs%77-7° synthesised in the NMA58 included anakinra as a trial
treatment (Quartier®®). Furthermore, only 12 patients in the Quartier®® trial were treated with

anakinra. See Section 4.2.3 of this report for further discussion of the NMA.5%8
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The ERG notes that tocilizumab is not licensed in Europe for the treatment of AOSD and has,
therefore, not been appraised by NICE as a treatment for AOSD. However, NHS England?'
recommends tocilizumab for the treatment of AOSD that is refractory to NSAIDs,
corticosteroids and two DMARDs.

No evidence is presented in the CS for the use of anakinra compared with tocilizumab in
patients with AOSD.

Canakinumab

None of the three RCTs%% include canakinumab as a comparator. However, the company
has presented results from a published NMA% that compares the clinical effectiveness of
anakinra, tocilizumab and canakinu