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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-
infammatory drugs (NSAIDs) or glucocorticoids. It can be used as a monotherapy or in
combination with other anti-inflammatory drugs and DMARDs. 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.
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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 RCTSs, 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]
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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

e 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

e 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

e 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
Copyright 2021 Queen's Printer and Controller of HMSO. All rights reserved. Page 14 of 83



Confidential until published

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

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

The structure of the model allows clinically implausible situations to arise:

O

a patient can remain on an ineffective treatment for the whole model time
horizon

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

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

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

The company has made a number of parameter assumptions and modelling choices
that the ERG considers are inaccurate or implausible:

O

underestimation of the effectiveness of prior treatments in the post-csDMARD
strategy

differential effectiveness of bDMARDs by treatment line was an assumption
and should not have been modelled in the base case

canakinumab should have been a treatment option in the third-line setting and
for patients with unresolved disease

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.?
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.3*

¢ 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.b

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.#”8 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.#7:8

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.'%-17 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 1:1.18
However, the experts also noted that there is some evidence which points to there being more
female than male patients.'®

e 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.'%20 In England, estimated incidence is 55 to 110 cases of AOSD per
year, and prevalence is estimated to be 400 to 800 patients.2! Published literature suggests that
more females than males are affected by AOSD, with women representing up to 70% of
patients.?®22-24 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

e 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),?530 and
increased fatigue which impedes personal and social functioning.3132

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.®

e 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.* 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.3® 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.3 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).36

Well-being issues

¢ A study 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.33

e 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.3® 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.38

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.3940

Economic burden

« No data on economic burden were identified in the SJIA or AOSD populations. However, UK
data*#? 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.*3 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.*>4¢
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.

Anakinra for treating Still's disease [ID1463]

ERG Report
Copyright 2021 Queen's Printer and Controller of HMSO. All rights reserved. Page 20 of 83



Table 2 Summary of licensed indication and dosing for anakinra, tocilizumab and canakinumab

Confidential until published

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 weight of weighing =50kg 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 (TA238) for
(RoActemra) | responded inadequately to previous therapy | yearis 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
AQOSD, 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
(laris)

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 =7.5kg 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

¢ 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.2!.47:48

¢ 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.?'#7 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 c¢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 (TA2384).
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.
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sJIA diagnosis AOSD diagnosis
NSAIDs * corficosteroids 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  Still'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.

¢ Anakinra is the only biologic therapy available for the treatment of Still's disease in children aged
8 months to 2 years old.

e 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'-%3 Early treatment with an IL-1 inhibitor may also reduce the risk of later development of
arthritis.5* 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.50

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 (Nordstrom?®’). 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?0:6366-74 (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%-57 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 RCTs%%%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)

) fever
. physical function
o blood markers (including markers for

inflammation)
. glucocorticoid tapering
. rash
. mortality
. AEs
. HRQoL

The company has presented data, from three RCTs,%557 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 DMARDs 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

i) 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:

o 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**%" 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 four®®%2-462 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
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is no RCT evidence to support using anakinra to treat patients with previously untreated

disease.

Disease previously treated with NSAIDs or systemic corticosteroids

DMARDSs 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 (TA238%) 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%*%7 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 NMA®®
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 NMA?® 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 907%) is used in current studies of JIA. The ERG notes
that only one of the five RCTs%777® synthesised in the NMA® 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.%®
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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 canakinumab in a patient population with SJIA. The company has
not used the results from the NMAS8 in their economic model but the results are presented as
supporting information. The relevance of the NMA® to this appraisal is discussed earlier in
this section of the ERG report (see ‘tocilizumab’) and further details are provided in Section
4.2.3 of this report.

No evidence is presented in the CS for the use of anakinra compared with canakinumab in
patients with AOSD.

3.4 Evidence

The ERG is aware that the company has provided all the available evidence (RCT and non-
RCT) relevant to the use of anakinra and clinical advice to the ERG is that future RCTs of
anakinra are unlikely to be carried out. The company reports (CS, p104) that a phase Ill RCT
(anaStills®) comparing anakinra with placebo in patients with SJIA and AOSD was terminated
in June 2019 due to recruitment problems (the enrolment target of 81 patients was no longer
considered feasible within a reasonable time). The company explains (CS, p107) that
conducting new RCTs in patients with SJIA and AOSD is challenging; first, because of the
small patient populations and second, because biologic drug treatments (anakinra,
canakinumab and tocilizumab) are available, meaning that patients with SJIA or AOSD are
unlikely to choose to participate in a clinical trial that compares a biologic treatment with
placebo or a DMARD.
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3.5 Outcomes

As discussed in Section 3.3, the ERG considers that the available RCT evidence®*® is not
relevant to the decision problem set out in the final scope’ issued by NICE. The ERG also
considers that the small numbers of patients recruited to the trials and the short durations of
patient follow-up render the trial results unreliable. The ERG considers that the results of the
UK registry study2z are unreliable due to the non-randomised design and important differences

in baseline characteristics of the included patients. For information, details of the outcomes

addressed in the CS are provided in Table 4.

Table 4 Outcomes addressed in the CS

Outcome in scope Quartier (2011)%° llowite (2009)% Kearsley-Fleet (2019)? Nordstrom
SJIA SJIA UK registry study (2012)*
SJIA AOSD
Anakinra vs placebo Anakinra vs placebo Anakinra vs Anakinra vs
tocilizumab csDMARD
Disease activity ¢ Response rate e Proportion of e Proportion of e Remission
(including disease according to patients with patients achieving according to
flares and modified ACR disease flares in MDA specific
remission) Pedi 30 the blinded phase | o Proportion of stydy'
Physical function e Proportion of e Changes in SJIA patients achieving criteria,
Blood markers patients with core components clinically inactive including
Fever inactive disease disease body
at Month 6 e Proportion of temperature,
. L CRP, serum
patients achieving ferritin
ﬁacs;Roitsagl 90 normal SJC
ponse or TJC
e Change in active e Response
joint count, limited ratep
joint count, PGA,
PGE, CHAQ, ESR
and JADAS-71
Glucocorticoid Yes No No Yes
tapering
Rash No No No No
Mortality No No No No
AEs Yes Yes Yes Yes
HRQoL No No No SF-36
ACR Pedi 30=American College of Rheumatology Paediatric 30% improvement; ACR Pedi 90=American College of

Rheumatology Paediatric 90% improvement; AE=adverse event; AOSD=adult-onset Still's disease; CHAQ=Childhood Health
Assessment Questionnaire; CRP=C-reactive protein; ESR=erythrocyte sedimentation rate; HRQol=health-related quality of life;
JADAS-71=71-joint juvenile arthritis disease activity score; MDA=minimal disease activity; PGA=physician global assessment;
PGE=patient (or parent) global evaluation of wellbeing; SJC=swollen joint count; SJIA=systemic juvenile idiopathic arthritis; SF-
36=short-form 36; TJC=tender joint count

Source: CS, Section B.2.2

3.6 Economic analysis

As specified in the final scope’ issued by NICE, the cost effectiveness of treatments was
expressed in terms of incremental cost per quality adjusted life year (QALY) gained. Outcomes
were assessed over a 30-year time horizon (considered by the company to be long enough to
reflect all important differences in costs or outcomes between the technologies being

compared). The costs included in the company model are those relevant to the NHS. When
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generating cost effectiveness estimates, the company used list prices for all drugs, except for
tocilizumab which is the only included drug that is available to the NHS at a discounted price
(via a Patient Access Scheme [PAS]). However, details of this PAS are not known to the
company, so the company used an ‘assumed PAS discount’ when carrying out their base case

analysis.

3.7 Subgroups
Within the final scope’ issued by NICE it is stipulated that, if the evidence allows, three
subgroups of patients should be considered, namely patients with SJIA or AOSD, patients with

MAS, and level of disease activity.

All the relevant clinical trials include patients with SJIA or patients with AOSD and, therefore,
in terms of clinical effectiveness, the two populations are considered separately in the CS.
However, the company has provided economic results separately and for a combined
population. The company states (CS, Table 1) that there are no studies that specifically include
patients with MAS. The company has not discussed subgroup analyses based on levels of
disease activity. The ERG considers that given the small numbers of patients in the three

RCTs®-%" it would not be possible to carry out any analyses based on levels of disease activity.

3.8 Other considerations
The ERG considers that 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 PAS agreement in place for tocilizumab.

Clinical advice to the ERG is that patients under 16 years with onset of disease would be
diagnosed with SJIA and they would retain this diagnosis even when older than 16 years and
into adulthood although, at some point between age 16 and 18 years, their care will transition
from Paediatric to Adult Rheumatology. However, there is increasing recognition that SJIA

and AOSD are biologically the same disease with onset at different ages.
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4 CLINICAL EFFECTIVENESS

4.1 Systematic review methods

Full details of the process and methods used by the company to identify and select the clinical
evidence relevant to the technology being appraised are presented in the CS (Appendix D).
The ERG considered whether the review was conducted in accordance with the key criteria
listed in Table 5. Overall, the ERG considers the methods used by the company to conduct

the systematic review of clinical effectiveness evidence were appropriate.

Table 5 ERG appraisal of systematic review methods

Review process ERG response

Was the review question clearly defined in terms of population, Yes

interventions, comparators, outcomes and study designs?

Were appropriate sources searched? The company did not search the
Cochrane library for potential studies
of SJIA

Was the timespan of the searches appropriate? Yes

Were appropriate search terms used? Yes

Were the eligibility criteria appropriate to the decision problem? Yes

Was study selection applied by two or more reviewers independently? | Not explicitly stated

Were data extracted by two or more reviewers independently? Not explicitly stated

Were appropriate criteria used to assess the risk of bias and/or quality | Yes
of the primary studies?

Was the quality assessment conducted by two or more reviewers Not explicitly stated
independently?
Were appropriate methods used for data synthesis? Not applicable

SJIA=systemic juvenile idiopathic arthritis
Source: LRiG checklist

4.1.1 Search strategy

In Appendix D of the CS, the company lists the databases searched for articles relevant to
treatment with anakinra in patients with SJIA and AOSD. To identify articles relevant to SJIA,
the company searched MEDLINE, Embase, BIOSIS Previews, PASCAL, and SciSearch. To
identify articles relevant to AOSD, the company searched MEDLINE, Embase and the
Cochrane Library. The ERG notes that the company did not search the Cochrane Library for
articles relevant to SJIA; however, ERG searches which included a search of the Cochrane

Library did not reveal any additional publications.

4.1.2 Study selection

It is not stated in the CS whether the study selection process was carried out by two
independent reviewers. The ERG notes that the company has excluded one uncontrolled
study by Saccomanno®! on the grounds that it was unobtainable. In addition, the study

publication year is cited in the CS as 2016, however, the actual publication year is 2019. The
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ERG notes that the Saccomanno®' study is an uncontrolled retrospective study of 62 patients
with SJIA who were treated with anakinra in Italy between 2004 and 2017. As there is no
comparator arm in the Saccomanno study,?' the ERG considers that the study adds little to

the clinical effectiveness evidence presented in the CS.

4.1.3 Literature search

The company reports details of two RCTs®% conducted in patients with SJIA. Details relating
to the Quartier® trial that are presented in the CS have been taken from the published paper.5®
Details of the llowite® trial that are presented in the CS have been taken from the published

paper®® and from data held on file by the company.®?

The company reports details of one RCT%” conducted in patients with AOSD. Details relating
to the Nordstrom®’ trial that are presented in the CS have been taken from the published

paper®” and from data held on file by the company.®?

The company has also provided evidence from the following sources:

e apublished UK registry study? of the clinical effectiveness of anakinra and tocilizumab
conducted in patients with SJIA

e a published NMA® assessing the effectiveness of biologic treatments (anakinra,
tocilizumab and canakinumab) in patients with SJIA

¢ 10 uncontrolled studies (reported in 11 papers) of anakinra in SJIA (see Appendix 9.2
of this ERG report)

e 11 uncontrolled studies?*36¢-74 of anakinra in AOSD (see Appendix 9.2 of this ERG
report)

e a meta-analysis” of anakinra in patients with SJIA (CS, Appendix D)

e a meta-analysis’® of anakinra in patients with AOSD (CS, Appendix D)

Details relating to the UK registry study,? the NMA® and the uncontrolled studies??-50:2-34.59-74
(listed in Appendix 9.2 of this ERG report) that were presented in the CS have been taken

from published papers, unless otherwise stated.

The methodology and results of the meta-analyses’>83 of the clinical effectiveness of anakinra
for the treatment of i) SJIA and ii) AOSD are provided in Appendix D of the CS.

4.1.4 Quality assessment methods
The ERG considers that the company’s quality assessment strategy is appropriate (see Table
6 for details). However, it is not reported in the CS whether the quality assessment exercises
were completed by one reviewer or, independently, by two reviewers. The quality of the two
meta-analyses’>8® and the NMA%® was not assessed by the company.
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Table 6 The company's quality assessment strategy

Trial/Study type Quality assessment method Location in the CS
RCT The criteria specified by the Centre for Reviews and Table 25 and Table 27
Dissemination at the University of York®
UK registry study The Cochrane ROBINS-I tool® Table 26
Uncontrolled studies Modified ROBINS-1 tool8® Appendix D

RCT=randomised controlled trial; ROBINS-I=Risk Of Bias In Non-Randomized Studies of Interventions

4.1.5 Data synthesis

The company identified two RCTs*>*¢ that reported clinical effectiveness outcomes for
anakinra in patients with SJIA and one RCT*’ that reported clinical effectiveness outcomes for
anakinra in patients with AOSD. The company has not conducted any data synthesis of the
clinical effectiveness evidence of anakinra for this single technology appraisal. However, the
company has presented the results of a published NMA?® that compares the clinical efficacy
of anakinra with tocilizumab, canakinumab, and rilonacept in patients with SJIA (CS, Section

B.2.10.1). The comparison with rilonacept is not relevant to the appraisal of anakinra.

The company also provides details of a meta-analysis’ of studies of anakinra in patients with
SJIA and a meta-analysis’8? of studies of anakinra in patients with AOSD. The details of the
meta-analyses’>®3 are presented in Appendix D of the CS. The company states that the meta-
analyses’®8 were conducted in support of the marketing authorisation application to the EMA

and were not updated for this appraisal.

All information presented in this chapter of the ERG report is taken directly from the CS, unless

otherwise stated.

4.2 Studies of anakinra

4.2.1 RCT evidence

Table 7 presents an overview of the three RCTs%% discussed in the CS.
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Quartier (2011)5°

llowite (2009)3¢

Nordstrom (2012)57

Patient population

SJIA

JRA

AOSD

Number of patients

24 (12 anakinra and 12 placebo)

SJIA subgroup=15
Overall JRA trial population=86

22 (12 anakinra and 10 DMARD)

RCT (1 month)
Open-label treatment (11 months)

Setting France USA, Canada, Australia, New Zealand, and Finland, Norway, and Sweden
Costa Rica
Design Two-part trial: Three-part trial: Two-part trial:

Open-label run in (12 weeks)
RCT phase (16 weeks)
Open-label extension (12 months)

Open-label RCT (24 weeks)
Open-label extension (28 weeks)

Primary outcome

The efficacy of treatment with anakinra vs
placebo (measured by modified ACR pedi
30) at 1 month

Safety

Primary efficacy endpoint was proportion of
patients with disease flare at 16 weeks

Remission at 8, 12 and 24 weeks defined as:
afebrile, absence of NSAIDs, CRP and ferritin within
reference limits, normal swollen and tender joint
counts

Inclusion criteria (key)

e Age 2 years to 20 years

o SJIA

e >6 months’ disease duration
o Active systemic disease

e |ntravenous or intra-articular steroids,
immunosuppressive drugs and
DMARDs stopped at least 1 month prior
to study

e Age 2 yearsto 17 years

¢ JRA

e Minimum weight 10kg

e =5 swollen joints due to active arthritis
e 3 joints with limitation of motion

e Stable dose of MTX for 6 weeks before
study entry

¢ No biologic therapy within 4 weeks of trial

e Age 218 years
e AOSD according to Yamaguchi classification

e Corticosteroid and possibly a DMARD for =2
months

¢ Refractory to corticosteroids and DMARD
(defined as active disease in spite of 210mg
prednisolone daily +/- a DMARD)

e Doses of NSAID and oral corticosteroid stable for
>2 weeks before randomisation

e [f using a DMARD, doses stable for 24 weeks
before randomisation

Exclusion criteria
(key)

e Previous treatment with an IL-1 inhibitor

e |Immunosuppressive treatment
contraindicated

¢ Receiving treatment with a DMARD other
than MTX

e Receiving intra-articular or systemic
corticosteroid injections within 4wks of
study entry

e Trial specific laboratory parameters not
met

e Use of corticosteroids below prednisolone
equivalent of 10 mg/day

e Specified laboratory parameters not met

e Use of anti-TNF agents < 4 weeks (etanercept) or
< 8 weeks (infliximab or adalimumab)

Intervention and

Anakinra (2mg/kg/day to 100mg//day, SC)
+NSAIDs+corticosteroids (if needed)

Open-label run-in:
Anakinra (1mg/kg/day to100mg/day, SC)

Anakinra (100mg/day, SC)
+ Prednisolone =210 mg/day (if needed)
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Comparator

Placebo
+NSAIDs+corticosteroids (if needed)

+MTX
+NSAIDs+corticosteroids (if needed)

Randomised phase:

Anakinra (1mg/kg/day to100mg/day)
+ MTX

+NSAIDs+corticosteroids (if needed)

Placebo
+ MTX
+NSAIDs+corticosteroids (if needed)

Open-label extension: anakinra (1mg/kg/day
to 100mg/kg/day)

+ NSAIDs (if needed)

DMARD

MTX (10mg to 25mg weekly, oral, SC or IM)
Azathioprine (1mg/kg/day to 3mg/kg/day, oral)
Leflunomide (20mg/day, oral)

Ciclosporin (2.5mg/kg/day to 5mg/kg/day, oral)
Sulfasalazine (1,000mg to 2000mg per day, oral)
+ Prednisolone 210mg/day

+ NSAIDs (if needed)

Concomitant
treatment

NSAIDs and corticosteroids at a stable
dosage for 1 month prior to and 1 month
after Part 1

No immunosuppressant or DMARDs

MTX dose was kept stable during the open-
label and blinded phases of the trial

If administered, doses for NSAIDs and oral
corticosteroids had to be kept stable for 4
weeks before the first dose of anakinra and
during the course of the trial

Doses of NSAID and oral corticosteroid had to have
been stable for at least 2 weeks, and doses of
¢csDMARD had to be stable for at least 4 weeks, prior
to randomisation

Patients were allowed two intra-articular
corticosteroid injections in 24 weeks

Outcomes used in the
economic model

(For the table of
values see Appendix
9.3)

e Probability of injection site reaction for
treatment with anakinra

e Baseline age of people with SJIA

e None

e Remission rate for treatment with csDMARD

e Remission rate for treatment with anakinra and
tocilizumab (post-csDMARD)

¢ Probability of injection site reaction for treatment
with anakinra

e Baseline age of people with AOSD
¢ Discontinuation rate with csbMARD

ERG comments

e Small patient population (n=24)
e The randomised period of the trial was
short (1 month)

e ACR Pedi 30 is a poor indicator of
response to treatment

e SJIA patient subgroup was small (n=15)
e The trial did not include SJIA as a
stratification factor

e The overall trial population (n=86) was
not large enough to meet the sample size
needed to assess treatment efficacy

¢ Randomised period was short (16wks)

e Small patient population (n=22)
e The numbers of patients recruited to the trial did

not fulfil the required sample size (n=30 in each
group) to assess treatment efficacy

ACRpedi 30 score=American College of Rheumatology Pediatric 30 score; AE=adverse event; AOSD=adult-onset Still’s disease; CRP=c-reactive protein; csDMARD=conventional synthetic disease-
modifying anti-rheumatic drug; DMARD=disease-modifying anti-rheumatic drug; IL-1=interleukin 1; IM=intramuscular; JRA=juvenile rheumatoid arthritis; MTX=methotrexate; NSAID=non-steroidal anti-
inflammatory drug; RCT=randomised controlled trial; SC=subcutaneous; SJIA=systemic juvenile idiopathic arthritis; TNF=tumour necrosis factor. Source: CS, Section B2.2
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Quality assessment

The company assessed the quality of the three RCTs%%7 using the criteria specified by the
Centre for Reviews and Dissemination at the University of York.2* Overall, the ERG agrees

with the company’s assessments of each of the quality criteria (Table 8).

The ERG agrees that the primary outcomes of the Quartier®™® and Nordstrom®’ trials were
assessed using data from all randomised patients and were therefore intention-to-treat (ITT)
analyses. The ERG agrees with the company that the SJIA population of the llowite®® trial was

a subgroup of the overall trial population.

The ERG agrees with the company’s observation (CS, p73 and p92) that the small numbers
of patients recruited to each of the trials means that any differences in baseline characteristics
between trial arms can have a disproportionate effect on the trial results. The ERG notes that
in the Nordstrom® trial, the authors highlight that patients randomised to receive anakinra had
higher serum ferritin levels and received higher prednisolone doses compared with patients
treated with DMARDs.

The ERG notes that llowite®® and Nordstrom®” both report that the trials were insufficiently
powered for reliable statistical conclusions to be drawn. In addition, the SJIA population in the

llowite® trial was small (n=15) and SJIA was not specified as a stratification factor.

Anakinra for treating Still's disease [ID1140]

ERG Report
Copyright 2021 Queen's Printer and Controller of HMSO. All rights reserved. Page 37 of 83



Confidential until published

Table 8 Results of the company's quality assessment exercise (RCTs)

Trial Quartier llowite Nordstrom ERG comment
(2011)%5 (2008)°¢ (2012)57

Was randomisation Yes NR Yes Agree

carried out

appropriately?

Was the concealment Yes NR Unclear Agree

of treatment allocation

adequate?

Were the groups Unclear Unclear Unclear Generally agree

similar at the outset of However, the Nordstrom trial authors

the study in terms of report that serum ferritin levels and

prognostic factors? doses of prednisolone were greater in
the anakinra vs DMARD arm of the trial

Were the care Yes Unclear No Agree

providers, participants

and outcome

assessors blind to

treatment allocation?

Were there any No No No Agree

unexpected

imbalances in drop-

outs between groups?

Is there any evidence No No No Agree

to suggest that the

authors measured

more outcomes than

they reported?

Did the analysis Yes, No, the SJIA | Unclear The primary outcomes of the Quartier>®

include an intention-to- | however, population and Nordstrom®’ trials were assessed

treat analysis? If so, methods to | were a using data from all randomised

was this appropriate account for | subgroup of patients and were therefore intention-

and were appropriate missing the total JIA to-treat (ITT) analyses. SJIA patients in

methods used to data not population the llowite trial were a subgroup of the

account for missing discussed whole trial population

data?

DMARD=disease-modifying anti-rheumatic drug; ITT=intention-to-treat; JIA=juvenile idiopathic arthritis; SJIA=systemic juvenile

idiopathic arthritis

Source: CS Table 25 and Table 27

4.2.2 Non-randomised evidence

UK registry study

The published UK registry study? compares the outcomes of patients with SJIA included in the
UK Biologics for Children with Rheumatic Diseases study who were treated with anakinra
(n=22) or tocilizumab (n=54) between 2010 and 2016. The company has not used the results
reported in the UK registry study? to inform the economic model. The company states (CS,
Table 55) that the study was not randomised and that there are differences in patient baseline
characteristics that may result in biased estimates of treatment effect. Clinical advice to the
ERG is that the between-arm differences in the disease characteristics of patients at baseline

are important.
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The baseline characteristics of patients included in the UK registry study? are shown in Table
9. The company highlights that a greater proportion of patients treated with anakinra had a
history of MAS (37% versus 8%) and states that MAS is directly linked to poor disease control.
The company also reports that a greater proportion of patients treated with anakinra were
biologic naive (86% versus 63%). The ERG notes the substantial differences in measures of
C-reactive protein and erythrocyte sedimentation rate between the anakinra and tocilizumab
arms. The ERG considers that the number of patients (n=22) included in the anakinra arm is
small. The study authors concluded that the treatment outcomes of anakinra and tocilizumab
appeared to be similar, although robust comparisons could not be made due to low patient

numbers.

Table 9 Baseline characteristics of patients in the Kearsley-Fleet UK registry study

Characteristics Anakinra Tocilizumab
N=22 N=54

Female n (%) 15 (68) 28 (52)
First biologic n (%) 19 (86) 34 (63)
Previous biologic n 3 20
1 previous n (%) 2 (67) 12 (60)
2 previous n (%) 1(33) 6 (30)
3 previous n (%) - 2 (10)
Age years, median (IQR) 6 (210 13) 7 (4to011)
Disease duration, years 1 (0to 1) [n=21] 2(1t03)
(median IQR)

Systemic features present n (%) 11 (79) [n=14] 24 (53) [n=45]
MAS history n (%) 7 (37) [n=19] 4 (8) [n=49]
Prior MTX exposure n (%) 19 (86) 53 (98)
Concomitant MTX n (%) 19 (86) 44 (81)
Prior steroid exposure n (%) 22 (100) 53 (98)
Concomitant steroids n (%) 13 (59) 36 (67)
Disease activity median (IQR)

Active joint count 71 joints 5(1to11) [n=17] 4 (1 to 8) [n=48]
Limited joint count 71 joints 3 (0to11) [n=18] 3 (1t07)[n=48]
CHAQrange Oto 3 1.1 (0.5 t0 2.0) [n=13] 0.9 (0.4 t0 1.8) [n=34]
PGA 0-10 cm VAS 2 (210 6) [n=15] 4 (2 to 6) [n=34]
PGE 0-10 cm VAS 4 (1 to 6) [n=16] 4 (2to 7) [n=34]
Pain VAS 0-10 cm VAS 4 (1to 6) [n=14] 4 (1 to 6) [n=32]
ESR (mm/h) 55 (27 to 86) [n=17] 26 (10 to 58) [n=49]
CRP (mm/h) 64 (19 to 95) [n=18] 18 (4 to 63) [n=53]
JADAS-71 20 (11 to 26) [n=22] 19 (6 to 30) [n=11]

CHAQ-=childhood health assessment questionnaire; CRP= C-reactive protein; ESR=erythrocyte sedimentation rate; IQR=
interquartile range; JADAS-71=71-joint juvenile arthritis disease activity score; MAS=macrophage activation syndrome;
mm/h=millimetres per hour; MTX=methotrexate; PGA=physician global assessment of disease; PGE=patient (or parent) global
evaluation of wellbeing; VAS=visual analogue scale

Source: CS Table 17
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Uncontrolled studies

The uncontrolled studies?:%0.5254.59-74 of ganakinra discussed in the CS are listed in Appendix 2
of this ERG report. The total number of patients included in the uncontrolled studies of
anakinra in patients with SJIA is 250 (range: 75! to 46°* patients). Five studies®#53€0.63.65 gre
prospective and five®%54596264 gre retrospective. Patients were followed up over various
intervals with mean/median follow-up ranging from 6.6 months® to 5.8 years.®? The company
states (CS, p106) that four studies®°2°462 (reported in five papers) assessed anakinra as a
first-line treatment. Results from the Pardeo® study of patients with SJIA are used in the
company model to populate the following parameters: proportion of patients with inactive
disease after 6 months and the proportions of patients likely to receive anakinra or tocilizumab
after csDMARDs.

The total number of patients included in the uncontrolled studies of anakinra in AOSD is 250
(range: 6%° to 14072 patients). Three®7:68 of the uncontrolled AOSD studies are prospective
and eight2086.8974 gre retrospective. Patients in the studies were followed up over various
intervals with median/mean follow-up ranging from 6 months®” % to 7 years.®® All of the
uncontrolled studies were in patients with AOSD refractory to treatment with NSAIDs, systemic
corticosteroids, csDMARDs or bDMARDSs other than anakinra. None of the results from the

uncontrolled studies in AOSD are used to inform the company model.

No evidence for anakinra versus any of the comparators outlined in the scope is available from

these uncontrolled studies.

4.2.3 Meta-analyses and network meta-analyses

The company states (CS, p96) that a meta-analysis’® of trials of anakinra in patients with SJIA
and a meta-analysis’>®3 of trials of anakinra in patients with AOSD were submitted to the EMA
in 2016 in support of the marketing authorisation application for anakinra. The ERG notes that
the meta-analysis’® for SJIA includes data from the Quartier® and llowite®® trials, as well as
data from uncontrolled studies. The meta-analysis’®® for AOSD includes data from the
Nordstrom®’ trial, as well as data from uncontrolled studies. The ERG highlights that the meta-
analyses’®8 do not compare treatment with anakinra with any of the comparators listed in the
final scope' issued by NICE for SJIA or AOSD and that none of the results are used to inform

the company model.

The company also identified a published NMA® that was conducted to compare the efficacy
of four biological treatments for the treatment of SJIA. The four treatments are anakinra,
canakinumab, tocilizumab and rilonacept; rilonacept is not relevant to the appraisal of

anakinra. Evidence from five randomised, placebo-controlled trials (one trial of anakinra,®®
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canakinumab’” and tocilizumab® and two trials of rilonacept’®’®) were synthesised in pairwise
meta-analyses and NMAs. The primary efficacy outcome was defined as a 30% improvement
according to the modified ACR Pedi 30,® and the primary safety outcome was serious adverse
event (SAE). Results from the NMA®® are reported in Table 10.

Table 10 Published NMA results: anakinra vs canakinumab and vs tocilizumab in SJIA

Comparison Events/patients (%) Relative, OR (95% Quality of
(anakinra vs) Anakinra ‘ Canakinumab ‘ Tocilizumab Cl) evidence
Modified ACR Pedi 30
Canakinumab 11/12 (92) 35/43 (81) - 0.55 (0.04 to 6.83) Low
Tocilizumab 11/12 (92) - 57/75 (76) 0.69 (0.06 to 8.18) Low
Serious adverse events
Canakinumab 0/12 (0) 2/43 (5) - Not estimable Very low
Tocilizumab 0/12 (0) - 3/75 (4) Not estimable Very low

ACR Pedi 30=American College of Rheumatology 30% improvement; Cl=confidence interval; OR=odds ratio; vs=versus
Source: CS, Table 46 (corrected by the ERG)

The authors of the NMA% concluded that anakinra, canakinumab and tocilizumab appear to
be of comparable efficacy and (to some extent) safety. The authors note the heterogeneity of
the study designs, trial eligibility criteria and modified ACR Pedi 307° criteria across the five

included trials.?%77-79

The results from the NMA®® have not been used to inform the company model (CS, p97). The
company does not consider that response to treatment measured by the modified ACR Pedi
30 is an appropriate measure of remission. Clinical advice to the ERG is that response
according to the modified ACR Pedi 307 is a low threshold. In more recent clinical studies,

the outcome measure used is response according to ACR Pedi 90.7°

The company advises caution (CS Appendix A, p19) when interpreting the results from the

NMAS38 due to differences between the patient populations recruited to the included trials.

The ERG notes that only one of the five RCTs®""7® synthesised in the NMA%® included
anakinra as a treatment (Quartier®®) and that only 12 patients in the Quartier trial®® trial were
treated with anakinra. Therefore, the ERG considers that results from the NMA%® are of little

value to this appraisal.

Anakinra for treating Still's disease [ID1140]

ERG Report
Copyright 2021 Queen's Printer and Controller of HMSO. All rights reserved. Page 41 of 83



Confidential until published

4.3 Adverse events

Adverse event data for patients with SJIA have been derived from the Quartier®® and llowite®®
RCTs, the UK registry study? and from the uncontrolled studies®*52-545%-65 of anakinra (Section
B.2.11 of the CS). Adverse event data for patients with AOSD have been derived from the
Nordstrom®” RCT and from the uncontrolled studies?*6366-74 of anakinra (listed in Appendix 7.2
of this ERG report).

Adverse events in patients with SJIA

Table 11 shows the AEs recorded during the Quartier® trial. The data are from i) the blinded,
randomised phase (1 month) and ii) the open-label phase (11 months). The company reports
(CS, p99) that during the 1-month double-blind phase of the trial there were 14 recorded AEs
in the anakinra arm and 13 recorded AEs in the placebo arm. There were no SAEs in either
arm. The company states (CS, p99) that the 89 AEs recorded during the open-label treatment

period were mainly injection site reactions (ISRs) and infections.

Table 11 Summary of adverse events in the Quartier trial

Randomised phase (Month 1) Open-label phase
(Month 1 to Month 12)
Anakinra Placebo Anakinra
(n=12) (n=12) (n=22)

Number of any AEs? 14 13 89
Number of SAEs 0 0 50
Specific AEs (number of cases):
Post-injection erythemas (patient-years) 3 1 6 (0.40)
Infections (patient-years) 2(2) 2 (2) 44 (2.90)
ENT infections and laryngitis 1 1 20
Bronchitis events 0 0
Gastroenteritis 1 1
Skin infections 0 0
Other infections 0 0 9¢
Vomiting 0 1 9
Other AE¢ (patient-year) 0 (0) 2(2) 10 (0.66)

AE=adverse event; ENT=ear, nose and throat; SAE=serious adverse events

2Disease 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

¢ 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

4 Skin lesions (n=5), haematuria (n=2), back pain (n=2), dental fracture, asthenia, vertigo.

Source: CS, Table 48

The AE data from the llowite®® trial are reported in the CS (Table 47). The company states
(CS, p98) that no conclusions can be drawn about the AEs reported during the blinded phase

of the trial as only three patients with SJIA were included in the placebo group.
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The AE data from the UK registry study? are discussed in the CS (p100). The company reports
that three patients treated with tocilizumab stopped treatment due to rash, neutropenia and
active MAS. Four patients treated with anakinra stopped treatment due to stomach cramps

and diarrhoea, ISR and difficulty with the daily injection (n=2).

Summary safety data from the uncontrolled studies®53545%-6% (listed in Appendix 7.2 of this
ERG report) are presented in Table 49 of the CS.

Adverse events in patients with AOSD

The company reports (CS, p101) that during the randomised phase of the Nordstrom®’ trial,
eight of the 12 patients treated with anakinra experienced an ISR. Three patients (one treated

with anakinra) experienced an SAE (worsening of their AOSD).

Summary safety data from the uncontrolled studies?:636¢-74 are presented in Table 50 of the
Cs.

The company considers (CS, p106) that anakinra has an established and acceptable safety
profile and highlights that (i) anakinra has been approved for treatment for rheumatoid arthritis
since 2002 and (ii) treatment with anakinra is associated with over 15 years of post-marketing
experience in a number of licensed indications. The ERG notes from the SmPC’® for anakinra
that there is no evidence of any difference in the overall safety profile of anakinra in patients
with Still’s disease compared to patients with rheumatoid arthritis, except for the higher risk of

MAS in patients with Still’s disease.

4.4 Health-related quality of life
There are no HRQoL data reported in the CS for patients with SJIA.

Health-related quality of life data relevant to patients with AOSD were collected during the
Nordstrom®’ trial using the Short Form (36) Health Survey (SF-36%7). The company reports
(CS, p91) that, compared with patients treated with csDMARDs, more patients treated with
anakinra achieved improvements in physical health. No between group differences were found
in comparisons of mental health. The ERG notes that the HRQoL data were derived from 24

patients (12 in each arm).

4.5 Conclusions of the clinical effectiveness section

The company has presented data from three small RCTs: two in patients with SJIA (Quartier>®
and llowite®®) and one in patients with AOSD (Nordstrom®’). The company has presented
clinical effectiveness from a UK registry study? (anakinra versus tocilzumab) and from a NMA

that compared anakinra, tocilizumab and canakinumab.’® The ERG considers that the
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company has provided all the available (RCT and non-RCT) evidence that is relevant to the
current appraisal. However, the ERG considers that there is insufficient reliable clinical
effectiveness evidence to inform decision making in this appraisal as:

e all studies®% recruited small numbers of patients who were followed up for short
periods of time

e the three RCT>*®" trial protocols do not match the comparator treatments and
treatment lines specified in the final scope issued by NICE

o the NMAS® outcome measure is not relevant to NHS clinical practice

e patients included in the UK registry study? were not randomised to treatments
(anakinra or tocilizumab) and there were important differences in baseline
characteristics between the two study arms.

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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5 COST EFFECTIVENESS

This section provides a structured critique of the economic evidence submitted by the
company in support of the use of anakinra for the treatment of Still’s disease (SJIA and AOSD).
The two key components of the economic evidence presented in the CS are (i) a systematic
review of the relevant literature and (ii) a report of the company’s de novo economic
evaluation. The company has provided an electronic copy of their economic model, which was

developed in Microsoft Excel.

5.1 Systematic review of cost effectiveness evidence

5.1.1 Objective of the company’s systematic review

The objective of the literature search carried out by the company was to identify previously
published cost effectiveness studies of anakinra for the treatment of Still's disease (defined as
SJIA and/or AOSD).

5.1.1 Included and excluded studies

Inclusion and exclusion criteria were identical to those used in the clinical effectiveness review
except that the intervention eligibility criterion was relaxed to include all interventions. In
addition, non-randomised studies, full cost effectiveness studies and economic evaluations (if
incremental cost effectiveness ratios could be calculated from published data) were included.
Studies that measured costs but not health benefits were excluded, except for stand-alone

cost analyses undertaken from the perspective of the UK NHS.

5.1.2 Findings from the company’s cost effectiveness review
The company study selection process is summarised in the PRISMA diagram displayed in

Figure 2.
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Database searches . Duplicates
n=356 ' n=54
NICE Technology Appraisals ‘ Title/abstracts screened
n=3 ‘ n=305

) Excludes
n=298

‘ Excludes n=6

N (Reasons for exclusion: abstract n=6
model-based economic evaluations
[TOC, TNFi/TOC, CAN] only available as
conference abstracts)

Full texts screened
n=7

/

Included studies
(any treatment per criteria)
n=1

(anakinra)

X
Included studies
n=0

Source: CS, Appendix G, Figure 1
Figure 2 Company study selection process

The only relevant study identified by the company’s literature search was the NICE single
technology appraisal TA238;* this appraisal considered the use of tocilizumab to treat SJIA.
However, the company concluded that the relevance of this study was limited as:

e the model structure used to inform the submission did not align with the current NHS
commissioning policy for SJIA (anti-tumour necrosis factor [TNF] drugs are not
recommended for treating SJIA)*

e it was not relevant to patients with AOSD (NHS commissioning policy does not
recommend use of anti-TNF drugs to treat AOSD)>?’

e it did not capture clinically important aspects of SJIA, including the development of
MAS.

5.2 ERG critique of the company’s literature review
The search strategy was comprehensive and included relevant databases: MEDLINE (Ovid)
Embase (Ovid), EconLit (EbscoHost), Cochrane Database of Systematic Reviews, Economic
Evaluations Database and Cochrane Central Register of Clinical Trials (via The Cochrane
Library), NHS Economic Evaluation Database (NHS EED), Database of Abstracts of Reviews
of Effects (DARE), and Health Technology Assessment database (via Centre for Reviews and

Dissemination). The company also searched the NICE website.

The search strategies for the review of economic evaluations were developed by the company
and run in 2019. The ERG notes that no language limits or data limits were applied, and that

relevant index terms and free text words were used.
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Overall, the searches reflect the population and the indication described in the final scope’
issued by NICE. The ERG undertook its own scoping searches and is confident that relevant

studies have not been missed by the company’s searches.

A summary of the ERG’s critique of the company’s cost effectiveness systematic review
methods (provided in Appendix G of the CS) is presented in Table 12.

Table 12 ERG appraisal of systematic review methods (cost effectiveness)

Review process ERG response

Was the review question clearly defined in terms of population, interventions, Yes
comparators, outcomes and study designs?

Were appropriate sources searched? Yes

Was the timespan of the searches appropriate? Yes

Were appropriate search terms used? Yes

Were the eligibility criteria appropriate to the decision problem? Yes

Was study selection applied by two or more reviewers independently? One reviewer
Was data extracted by two or more reviewers independently? One reviewer
Were appropriate criteria used to assess the quality of the primary studies? Yes

Was the quality assessment conducted by two or more reviewers independently? One reviewer
Were any relevant studies identified? One

Source: LRiG checklist

5.3 ERG summary of the company’s submitted economic evaluation

The company developed a de novo economic model to compare the cost effectiveness of per-
label use of anakinra (per-label arm) versus no anakinra (no-anakinra arm) and versus post-
¢csDMARD use of anakinra (post-csDMARD arm) for the treatment of Still's disease. The post-
csDMARD arm in the company model is consistent with NHS England?' recommendation on

the use of anakinra (see Section 2.1.4).

5.3.1 Model structure

The company model structure (a Markov cohort model) is shown in Figure 3 and comprises
13 mutually exclusive health states. Patients enter the model in the NSAIDsz*corticosteroids
health state. At the end of each weekly cycle patients can remain in their current health state,
achieve remission or progress to the next treatment-related health state (i.e., the active
disease health states shown in Figure 3). Patients in remission experience a relapse and
return to their previous treatment-related health state. Treatment-related health states vary by
model arm and by Stil’'s disease subpopulation (Figure 4). For example, the second
csDMARD health state (csDMARD #2) allows entry by the AOSD subpopulation but not by
the SJIA subpopulation. The second biologic health state (Biologic #2) allows entry by the
patients in the anakinra arm but not by patients in the no-anakinra arm. Death is an absorbing

health state from which transitions to other health states are not permitted.
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Remission Active disease

Remission #1

corticosteroids
Remission #2

csDMARD #1

£\

Remission #3 csDMARD #2

N N

Remission #4

Remission #5 Biologic #2

N

Remission #6

£

Unresolved

From all states

Figure 3 Structure of the company model

Red dashed lines- - - - - -=omitted health states in certain treatment arms and subpopulations
Source: adapted from CS, Section B.3.2.3, Figure 9

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

Figure 4 Company model permitted treatment-related health states

csDMARD=conventional synthetic disease-modifying anti-rheumatic drug; NSAID=non-steroidal anti-inflammatory drug
*=treatment-related health states not permitted in patients with SJIA
Source: CS, Section B.3.2.2, Figure 8
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5.3.2 Population

The population reflected in the company model comprises children (SJIA subpopulation) and
adults (AOSD subpopulation) with Still's disease. This population is consistent with the
population in the final scope' issued by NICE. The company has produced cost effectiveness

results for the SJIA and AOSD subpopulations and for the overall Still's disease population.

The company has modelled monocyclic and chronic disease separately. The company
assumes that patients with the monocyclic disease pattern will experience an initial active
disease episode (i.e., flare) followed by life-long remission, whilst patients with chronic disease
will experience an initial active disease episode followed by a continuous loop of remission-

to-relapse-to-remission.

Table 13 Modelled baseline patient characteristics

Parameter Subpopulation Value Source or Justification

SJIA 8.5 years . )

Age Nordstrom (2012),5” Quartier (2011)3
AOSD 39 years

Female 70% | Efthmiou (2006),2* Gerfaud-Valentin
SJIA and AOSD (2014),° Lebrun (2018),2® Ruscitti

Male 30% (2016)22

Monocyclic 25,59

. 5%

disease SJIA and AOSD Grevich (2017)88

Chronic disease 74.5%

SJIA:AOSD split SJIA and AOSD 62.5%:37.5% | NICE final scope'

AOSD=adult-onset Still's disease; SJIA=systemic juvenile idiopathic arthritis
Source: CS, Section B.3.2.5, Table 52

5.3.3 Interventions and comparators

The per-label arm represents treatment with anakinra after a failure to achieve remission with
treatment with NSAIDstsystemic corticosteroids. The no-anakinra arm represents treatment
with csDMARDs after a failure to achieve remission with treatment with NSAIDstsystemic
corticosteroids. The post-csDMARD arm represents treatment with a bDMARD (anakinra or
tocilizumab) after a failure to achieve remission with treatment with csDMARD. A full

description of the treatment pathways is shown in Figure 3.

5.3.4 Perspective, time horizon and discounting

The company states that costs are considered from the perspective of the NHS and Personal
Social Services (PSS). The model cycle length is 1 week, and the time horizon is set at 30
years, which the company considers to be long enough to reflect all important differences
across treatment arms. Relevant costs and outcomes have been discounted at 3.5% per

annum.
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5.3.5 Treatment effectiveness and extrapolation in the base case

The treatment effectiveness parameters in the model are remission rates, treatment
discontinuation rates and relapse rates. The company assumes that all NSAIDstsystemic
corticosteroid combinations are of equivalent effectiveness. The company also assumes that
all treatments within a DMARD class (csDMARDs or bDMARDSs) have the same treatment

effectiveness.

Treatment effectiveness parameters used in the model are primarily based on clinical
assumptions or are estimates reported in Nordstrom,%” Horneff,?° Sota,®® Yamada,®' Grom®

or in a previous technology appraisal (TA238%).

The company uses different remission and treatment discontinuation rates for patients with
monocyclic and chronic Still's disease. The company also links remission rates and treatment
discontinuation rates by assuming that 95% of patients treated with NSAIDstsystemic
corticosteroid or csDMARDs would either have achieved remission or discontinued treatment
at 6 weeks; the company does not make this assumption for treatment with bDMARDs.
Constant treatment effectiveness rates are used throughout the model time horizon. A
summary of the treatment effectiveness rates used in the company model is provided in Table
14 and full details of the methods used by the company to estimate the rates can be found in
the CS (Section B.3.3.1).
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Table 14 Weekly remission probabilities, treatment discontinuation probabilities and relapse probabilities used in the company model

Model arm .
Parameter Value - Source/Justification
Per-label | Post-csDMARD ‘ No-anakinra

Remission
NSAIDs+C 12.56%;MC 0% v'* v'* v Calibrated. MC: 5% on treatment after 6w, 30% in remission. C: 0% in remission
csDMARDs 0.93%;MC 0%° x v v MC: Nordstrém (2012)57: 20% remission after 24w. C: 0% in remission

4.41% v x x Horneff (2018)°: 44.4% remission after 3mth
Anakinra

2.85% x v x Base-case: Nordstrom (2012)%: 50% remission after 24w

4.41% v x x
Tocilizumab Same efficacy assumed for anakinra and tocilizumab

2.85% x v v

Calculation based on assumption - remission only achieved through use of bone marrow
0 v v v
Unresolved 0.02% transplant (all living patients) Grom (2016)%?
Discontinuation
Ve P - - - .
NSAIDs+C 27.31%:;MC 39.30% s s* s* Callprgted. IV_IC;) assume 5% of patients would be on treatment after 6w and 30% in
remission. C: 5% on treatment after 6w
csDMARDs 16.23%;MC 17.07%¢ x % % Calibrated. MC and C: assume 5% of patients would be on treatment after 16w
. o/ -First 0o/ S d

Anakinra 1.14%;™ 2.03%=eeen v v * NICE TA2384¢ company submission (12.6% over 12w) for first biologic used, hazard ratio of
Tocilizumab 1.14%;First 2 039,Second v v v 1.818 applied to this probability for the second biologic used based on Sota (2019)%°
Relapse
All treatments 0.00%MC 0.54% © v v 4 Yamada (2018)°"

C=chronic disease course; csDMARD=conventional synthetic disease-modifying anti-rheumatic drug; MC=monocyclic disease course; mth=month(s); NICE=National Institute for Health and Care Excellence; SA=sensitivity
analysis; TA=technology appraisal; w=week(s)
*=only included if patients are assumed to start at this or an earlier stage within the pathway; F'=discontinuation probability applied for first biologic used; $**"*=discontinuation probability applied for second biologic used
Source: adapted CS, Section B.3.3.1, Table 53
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5.3.6 Health-related quality of life

HRQoL information for the remission health states (in remission) and the active disease health
states (not in remission) are obtained from a previous NICE technology appraisal (TA238).4¢
The company, during TA238,% had converted Childhood Health Assessment Questionnaire
(CHAQ) scores to EQ-5D-3L scores using a mapping algorithm® that had initially be designed
to map Health Assessment Questionnaire (HAQ) scores to EQ-5D-3L scores in adults
(OPTION trial®* and LITHE trial®® participants; N=1800) with rheumatoid arthritis. The company
in this appraisal has assumed that the mapping algorithm used in TA2388 is valid for mapping
CHAQ scores onto EQ-5D-3L scores in patients with Stil’s disease. The company, in the
current appraisal, therefore, used the EQ-5D-3L score for the ‘ACR90’ health state and
‘uncontrolled disease’ from TA238* to represent the EQ-5D-3L score for the remission health

states (remission #1 to remission #6) and active disease health states respectively (Table 15).

Age-adjusted utility decrements were applied to the model health state utility values using
decrement factors obtained from Ara and Brazier (2011),% to account for the expected decline
in utility over time. Utility loss associated with ISR (-0.01) and MAS (-0.468) are also modelled.
The company has assumed that the durations of each episode of these events are 1 day and

14 days respectively.

Table 15 Utility values used in the company model

Health state CHAQ (health state Utility value (95% Source
in TA238) confidence interval)

In remission 0.715 TA23848

¢ Remission #1 to Remission #6 0.669 (ACR90) (0.987 t0 0.743)

Not in remission TA23848

¢ NSAID+C

® CSDMARD#1 1.744 (uncontrolled 0.567

* CcSDMARD #2 disease) (0.537 to 0.598)

¢ Biologic #1

¢ Biologic #2

e Unresolved

Injection site reaction Not applicable -0.010 Restelli
(-0.076 to 0.000) (2017)%7

Macrophage activation syndrome Not applicable -0.468 Beauchemin
(0.421 to 0.516) (2016)%8

ACR=American College of Rheumatology; CHAQ=Childhood Health Assessment Questionnaire; csDMARD=conventional
synthetic disease-modifying anti-rheumatic drug; NSAID=non-steroidal anti-inflammatory drug
Source: adapted CS, Section B.3.4.4, Table 56, Table 57 and Table 59
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5.3.7 Adverse events

The company considered that the main AE associated with treatment with anakinra was ISR.
The company notes that ISRs occur within the first week of treatment and that patients who
do not experience an ISR within 4 weeks are unlikely to experience an ISR for the remainder
of their treatment. ISRs also occur in patients treated with tocilizumab, but the company has
made the conservative assumption that the probability of an ISR occurring in patients treated

with tocilizumab is 0% as tocilizumab is administered less frequently than anakinra (Table 16).

Table 16 Injection site reaction rates using in the company model

Treatment Group Dosing frequency Probability of reaction Source / Rationale
(per week) (per administration)
Anakinra SJIA 7.00 0.42% Quartier (2011)%°
AOSD 7.00 0.16% Nordstrom (2012)%7

AOSD=adult-onset Still's disease; SJIA=systemic juvenile idiopathic arthritis
Source: CS, Section B.3.3.4, Table 54

In addition to general population mortality risks, the company also attributes a disease-related
excess mortality of 12.9% (Kumakura [2014]*) to each MAS episode and 12.5% (Silva
[2018]*°) to each bone marrow transplant (BMT) episode. The excess mortality rates are the

same for patients with SJIA and AOSD across the three model arms.

5.3.8 Resources and costs

Drug costs
A PAS discount is available for tocilizumab. However, the PAS discount for tocilizumab is not

known to the company. The company has used an ‘assumed PAS discount’ in their base case
analysis. The dosing schedules and unit costs used in the company model for NSAIDs,
systemic corticosteroids, csDMARDs and bDMARDs are provided in Section 3.5 of the CS
and are summarised in Table 17 of this report. Vial sharing is not assumed in the base case
analysis. For patients with SJIA, the company has assumed that the mean weight and body
surface area (BSA) of the population during the period from 8.5 to 18 years are 25kg and
0.95m? respectively, after which the mean weight and BSA of patients with AOSD
(weight=75kg and BSA=1.87m?) have been assumed. A treatment administration cost of £154
per administration is applied to intravenous (IV) treatment. No treatment administration cost is

applied to oral and subcutaneous (SC) treatments.

There are multiple drugs within each drug category. For instance, patients who are eligible to
receive a systemic corticosteroid can either receive prednisolone or methylprednisolone. The
company has assumed that the market share distribution determines the proportion of patients

who would receive each drug within a particular drug category (see Table 18).
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Drug category . Dosing Cost
Drug Subpopulation - . Source
Dose/ admin Frequency (pack size)
SJIA 3.1mg/kg 2/d £3.58 (56) | BNFc'% and eMIT"!
Naproxen (500mg)
NSAIDs AOSD 375.0mg 2/d BNF'%0 and eMIT10"
SJIA 9.0mg/kg 5/d BNFc'® and eMIT10!
Ibuprofen (200mg) £0.31 (48)
AOSD 300.0mg 3/d BNF'%0 and eM|T10
. SJIA 1.5mg/kg 1/d BNFc'% and eMIT"01
Prednisolone (5mg) £0.26 (28) -
Corticosteroid AOSD 0.9mg/kg 1/d AOSD policy NHS ref:170056P2" and eMIT0!
orticosteroias
Methy|_predniso|one SJIA 200mg/kg 075/d £6 42 (1) BNFC100 and eM|T1O1
(1,000mg) AOSD 1000.0mg 1/d ' Fujii (1997)'°2 and eMIT 0"
o SJIA 2.0mg/kg 1/d Frosch (2008)'% and eMIT'!
Azathioprine (50mg) £1.59 (56) -
AOSD 2.0mg/kg 1/d AOSD policy NHS ref:170056P2' and eMIT 0"
SJIA 2.0mg/k 2/d 100 i - 21
Ciclosporin (25mg) g/kg £11.14 (30) BNF,101 AOSD policy NHS ref:170056P4" and
AOSD 2.0mg/kg 2/d eMIT
csDMARDs
. SJIA 12.5mg 1/d Hayward (2009)'%4 and eMIT 0!
Leflunomide (20mg) £3.57 (30) -
AOSD 15.0mg 1/d AOSD policy NHS ref:170056P2" and eMIT0!
SJIA 12.5mg/m? 1/w BNFc'%
Methotrexate (2.5mg) £0.86 (24) -
AOSD 16.25mg 1/w AOSD policy NHS ref: 170056P2" and eMIT"0"
) SJIA 1.5 mg/kg 1/d BNFc100
Anakinra (100mg/0.67ml) £183.61 (7) -
AOSD 100.0mg 1/d AOSD policy NHS ref:170056P2' and BNF 100
ili . SJIA 12.0mg/k 0.50/w BNFc100
Tocilizumab-IV g/kg £102.40 (1)
(80mg/4mi) AOSD 8.0mg/kg 0.25/w BNF100
bDMARDs
Tocilizumab-SC SJIA 162.0mg 1w BNFc'%
£913.12 (4)
(162mg/0.9ml) AOSD 162.0mg 0.50/w BNF100
i SJIA 4.0mg/k 0.25/w BNFc'%
Canakinumab g/Kg £9,927.80 (1)
(150mg/1ml) AOSD 300.0mg 0.25/w BNF100

Admin=administration; AOSD=adult-onset Still's disease; BNF=British National Formulary; BNFc=British National Formulary for children; d=day; freq=frequency; IV=intravenous; kg=kilogram;
m?=metres squared; mg=milligram; ml=millilitre; NHS=National health service; ref=reference; SC=subcutaneous; subpop=subpopulation; SJIA=systemic juvenile idiopathic arthritis; w=week
Source: adapted from CS, Section B.3.5, Table 60 and Table 62
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Table 18 Summary of market share assumptions used in the company model

Drug category Drug Market share assumptions
Naproxen o First-line: 50%

NSAIDs
Ibuprofen o First-line: 50%

Prednisolone e First-line: 50%

Corticosteroids -
Methylprednisolone | e First-line: 50%

Azathioprine e Not used

Ciclosporin ¢ Second-line: 100% (AOSD only)
csDMARDs

Leflunomide o Not used

Methotrexate o First-line: 100%

o 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
¢csDMARD:s. In the no-anakinra arm, market share is
0% for all patients.

¢ Second-line: used in 100% of patients after
tocilizumab. In the no-anakinra arm, market share is
bDMARDs 0% for all patients.

o First-line: used in 50% of AOSD patients (regardless
of positioning), 0% of SJIA patients if used before

. ¢csDMARDs, and in 100% of SJIA patients if used

Tocilizumab after csDMARDS.

e Second-line: used in 100% of patients after anakinra
(not applicable for the no-anakinra arm).

AOSD=adult-onset Still's disease; bDMARDs=disease-modifying anti-rheumatic drugs; biologic csDMARDs=conventional

synthetic disease-modifying anti-rheumatic drugs; NSAIDs=non-steroidal anti-inflammatory drugs; SJIA=systemic juvenile

idiopathic arthritis

Source: CS, Section B.3.5.2, Table 61

Anakinra

Treatment progression in the model is generally from NSAIDstsystemic corticosteroid to
csDMARDs to bDMARDs; patients in the per-label arm of the model do not receive
csDMARDs. The company considered that some patients receiving csDMARDs or bDMARDs
would continue to receive previous treatment in combination with their current treatment. Only
the costs (not treatment benefits) of concomitant previous treatment were included in the
model. As such, in the company base case analysis, an assumption was that patients
receiving a csDMARD or bDMARD would continue to incur the costs of NSAIDs indefinitely,

and that everyone receiving a csDMARD would also receive concomitant corticosteroids.

Resource use by health state

Patients in all health states were modelled to incur costs for routine health care. Except for the
unresolved health state, the health care resource use of patients in the active disease health
states who received NSAIDstsystemic corticosteroids, csDMARDs and bDMARDs are shown
in Table 19. For the unresolved health state, the company assumed that the cost of this health

state was 6.67 times higher than the cost of the NSAIDs+corticosteroids health state. The

Anakinra for treating Still's disease [ID1463]

ERG Report
Copyright 2021 Queen's Printer and Controller of HMSO. All rights reserved. Page 55 of 83



Confidential until published

company also assumed that 1% of patients in the unresolved health state would undergo BMT

per year (0.0193% per model cycle) at a cost of £96,956 per transplant.

The company considered that patients in remission (i.e., Remission #1 to Remission #6 health
states) required four rheumatology visits and four immunology visits per year. Additionally,
50% of patients who achieved remission whilst receiving a biologic agent (i.e., Remission #4
and Remission #5 health states) would incur the health care costs associated with the health
state in which the remission had occurred. Full details of the health care resource use

estimates used in the economic model are provided in the CS (Section B.3.5.5).

Table 19 Yearly resource use costs used in the company model for active disease health
states

. Resource use per year
Resource Unit cost DM DM | *Biologic

SUA | aosp | VSAID*C | uy | w2 | mawe | REM
Full blood count £2.51 £2.51 18.0 | 18.0| 18.0 18.0 0.0
Liver function test £1.11 £1.11 180 | 18.0| 18.0 18.0 0.0
Erythrocyte sedimentation £2.51 £2.51 180 | 18.0| 18.0 18.0 0.0
rate
C-reactive protein £2.51 £2.51 180 | 18.0| 18.0 18.0 0.0
Urea, electrolytes and £1.11 £1.11 18.0| 18.0| 18.0 18.0 0.0
creatinine
Lipid test £2.51 £2.51 - - - - 0.0
GP appointment £31.00 £31.00 3.5 3.5 3.5 3.5 0.0
Haematology £288.00 | £160.00 20 20 2.0 2.0 0.0
Radiology £192.00 | £145.00 0.4 0.4 0.4 0.4 0.0
Ophthalmology £102.00 £98.00 20 20 20 20 0.0
Rheumatology £245.00 | £146.00 1.5 1.5 1.5 1.5 4.0
Psychology £243.00 | £170.00 0.4 0.4 0.4 0.4 0.0
Clinical Immunology £219.00 | £269.00 1.5 1.5 1.5 1.5 4.0
Occupational therapy £73.00 £73.00 3.5 3.5 3.5 3.5 0.0
Physiotherapy £55.00 £55.00 3.5 3.5 3.5 3.5 0.0
Inpatient stay (days) £339.00 | £339.00 1.7 1.7 1.7 1.7 0.0

AOSD=adult-onset Still's disease; Biologic=biologic disease-modifying anti-rheumatic drug; BNF=British National Formulary;
C=systemic corticosteroid; DM=conventional synthetic disease-modifying anti-rheumatic drug; GP=general practitioner;
NSAID=non-steroidal anti-inflammatory drug; Rem=remission health states; SJIA=systemic juvenile idiopathic arthritis

*=values apply to biologic agents. Additional cost of four lipid tests per year is applied to tocilizumab

Source: adapted from CS, Section B.3.5 (Table 63 and Table 64)
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Other costs
The company estimated that the costs of each episode of MAS were £22,482 and £27,031 for
patients with SJIA and AOSD respectively. Details of the estimation method used by the

company are provided in Table 20.

Table 20 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).195 CCU17
High dependency unit for children and young

Cost per day (ICU) £1,957.81 £1,466.60 people; CCUO1 Non-specific, general adult
critical care patients predominate
NHS Reference Costs (2017/18).195 CCU04
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

Methylprednisolone £14.45 £43.34 Assumed 30mg/kg for 3 days, cost per mg

Ciclosporin £4.46 £13.37 Assumed 4mg/kg for 3 days, cost per mg

Anakinra £36722 | £367.22 | Assumed 100mg/day for 14 days, cost per
injection

VIG £4.050.00 | £12.150.00 Assumed 110659/kg for 2 days, cost per gram
from BNF

R}a;téents requinng 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

AOSD=adult onset Still's disease; BNF=British national formulary; HDU=high dependency unit; ICU=intensive care unit;
IVIG=intravenous immunoglobulin; kg=kilogram; LOS=length of stay; mg=milligram; MAS=macrophage activation syndrome;
MRU=medical resource use; SJIA=systemic juvenile idiopathic arthritis

Note: Drug costs calculated assuming average weights of 25kg (SJIA) and 75kg (AOSD)

Source: adapted from CS, Section B.3.5.8 (Table 65)

5.3.9 Cost effectiveness results

The company base case cost effectiveness results were generated using a mixed population
of patients with SJIA (62.5%) and ASOD (37.5%). Subgroup analyses were carried out to
generate separate results for the two populations (see CS, Section 5.2.13). Total and
incremental costs, life years gained (LYG) and QALYs are shown in Table 21 (pairwise
analysis) and Table 22 (fully incremental analysis) for the company’s three base case
treatment strategies: per-label arm, post-csDMARD arm and no-anakinra arm. In the company
base case, an ‘assumed PAS discount’ was applied to the list price of tocilizumab whilst list
prices were used for other treatments. Company model results show that the per-label arm

dominates the other two arms by being cheaper and delivering more QALYSs.
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The net monetary benefit (NMB) for the comparison of no anakinra versus per-label anakinra
is £70,102. In a fully incremental analysis, no-anakinra dominates both post-csDMARDs and
per-label anakinra. The NMB for the fully incremental analysis is £29,285.

Table 21 Base case results, pairwise analysis versus no-anakinra arm

Total Incremental.(versus no- ICER per
Model arm anakinra) QALY
Costs | QALYs | LYG Costs | QALYs | Lyg | 9ained
No-anakinra £258,107 11.304 28.202
Post-csDMARD | £224,343 11.657 28.509 | -£33,764 0.353 0.307 | Dominant
Per-label £201,317 11.970 28.774 | -£56,790 0.666 0.572 Dominant

csDMARD=conventional synthetic disease-modifying anti-rheumatic drug; ICER=incremental cost effectiveness ratio; LYG=life
years gained; QALY=quality adjusted life year
Source: adapted from CS, Table 70

Table 22 Base case results, fully incremental analysis

Total Fully incremental ICER per
Model arm QALY
Costs | QALYs | LYG | Costs | QALYs | LYG | gained
No-anakinra £258.107 | 11.304 | 28.202
Post-csDMARD | £224,343 | 11.657 | 28509 | -£33764 | 0.353 | 0307 | £xtendedly
dominated
Per-label £201317 | 11.970 | 28.774 | £23026 | 0313 | 0265 | Dominant

csDMARD=conventional synthetic disease-modifying anti-rheumatic drug; ICER=incremental cost effectiveness ratio; LYG=life
years gained; QALY=quality adjusted life year
Source: adapted from CS, Table 70

5.3.10 Sensitivity analyses

The company’s deterministic base case results showed that the per-label anakinra strategy
dominated the other two strategies and, therefore, the summary results presented by the
company are NMBs rather than incremental cost effectiveness ratios (ICERs) per QALY

gained.

Deterministic sensitivity analyses

The company identified model parameters that they considered were subject to uncertainty
and ran the model using upper and lower bound values (within a plausible range) for each of
those parameters. The NMB results generated using the values from the ten most influential
parameters are shown in Figure 5 (per-label arm versus no-anakinra arm) and Figure 6 (post-
csDMARD arm versus no-anakinra arm). For both comparisons, the NMB is most sensitive to
the assumptions around the probability of maintaining or achieving remission and

discontinuing treatments. None of the analyses generated a negative NMB.
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Figure 5 Tornado diagram — per-label arm versus no-anakinra arm

C=chronic; DM=(conventional synthetic) disease-modifying anti-rheumatic drug; INMB=incremental net monetary benefit;
MC=monocyclic; trt=treatment
Source: CS, Figure 14
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Figure 6 Tornado diagram — post-csDMARD arm versus no-anakinra arm

c=systemic corticosteroid; C=chronic; DM=conventional synthetic disease-modifying anti-rheumatic drug; INMB=incremental net
monetary benefit; MC=monocyclic; NSAlIDs=non-steroidal anti-inflammatory drugs
Source: CS, Figure 15
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Probabilistic sensitivity analysis

The company undertook a probabilistic sensitivity analysis (PSA) to derive mean costs, QALYs
and LYG. Model parameters were randomly sampled within bounds that the company deemed
plausible and the model was run 1,000 times. The results from the company PSA (Table 23)
are similar to the company’s base case deterministic analysis results. The scatter plot is
provided in Figure 7. The company did not provide a cost effectiveness acceptability curve as
in each of the 1,000 probabilistic scenarios the use of per-label anakinra was shown to be the

cheapest and, in all but approximately 5.5% of iterations, provided the most QALYs.

Table 23 Average results based on the probabilistic sensitivity analysis

Total Incremental
Model arm
Costs QALYs LYG Costs QALYs LYG
No-anakinra £254,330 11.419 28.364
Post-csDMARD £218,425 11.778 28.644 -£35,905 0.359 0.280
Per-label £195,913 12.074 28.865 -£22,512 0.296 0.221

csDMARD=conventional synthetic disease-modifying anti-rheumatic drug; LYG=life years gained; QALY=quality adjusted life
year; ICER=incremental cost effectiveness ratio
Source: CS, Table 71
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Total costs
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Total QALYs

No anakinra  Post-csDMARD = Per-label ® Noanakinra 4 Post-csDMARD ® Per-label

Figure 7 Probabilistic sensitivity analysis scatterplot

csDMARD=conventional synthetic disease-modifying anti-rheumatic drug; QALY=quality adjusted life year
Source: CS, Figure 16

5.3.11 Scenario analyses

The company undertook 48 scenario analyses to explore the impact of changes to key model
parameters on cost effectiveness results. A list and description of all the scenario analyses is
provided in Table 24. Full results are provided in the CS (Tables 73-92) and results from the
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scenarios that led to the highest and lowest costs, QALYs and NMBs are provided in Table
25. For all treatment strategies, the lowest costs and QALYs were achieved when the time
horizon was set to 5 years and the highest costs and QALYs were achieved when the discount
rate for costs and QALYs was set to 0%. Further, the highest and lowest NMBs were also
achieved for these scenarios, except for the comparison of post-csDMARD arm versus no-
anakinra arm when the highest NMB occurred when patients who were no longer in remission

returned to their first treatment.

Table 24 Scenario analyses performed

Scenario Description
Analysis perspective
Time horizon Varied time horizon from 5 to 30 years
Discounting Varied discount rates for costs and QALYs

Patient characteristics

% Female Assume % female per clinical studies of anakinra
Age Vary average age for SJIA and AOSD patients
Weight Vary average weight for SJIA and AOSD patients
Disease course Vary ratio of monocyclic to chronic patients

Treatment pathway

Assume patients return to first treatment or progress to next treatment after

Loss of remission .
loss of remission

For per-label and post-csDMARD arms, vary proportion of patients that first

First biologic ; . o
receive anakinra or tocilizumab

Duration of treatment Assume lifelong use of anakinra and/or tocilizumab

Clinical inputs and assumptions

Anakinra efficacy Use alternative source for remission probability
Utility source Apply different utility equations from TA23848
Age-adjustment Disable age-adjusted utility values

AE disutilities Disable disutility due to ISRs and double its impact
Unresolved utility Vary utility value for patients in ‘unresolved’ state

Macrophage activation syndrome

Baseline risk of MAS Uplift probability of experiencing MAS

Relative risk of MAS Vary relative risk of developing MAS if receiving anakinra
MAS-related death Increase probability MAS is fatal and disutility

Duration of MAS Vary duration over which MAS impacts utility

Costs

Other treatment Vary cost of other treatment used

Tocilizumab PAS Vary volume of assumed simple PAS discount for tocilizumab

AE=adverse event; AOSD=adult-onset Still's disease; csDMARD=conventional synthetic disease-modifying anti-rheumatic drug;
ISR=injection site reaction; MAS=macrophage activation syndrome; PAS=patient access scheme; QALY=quality adjusted life
year; SJIA=systemic juvenile idiopathic arthritis; TA=technology appraisal

Source: CS, Table 72
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Table 25 Highest and lowest result from company scenario analyses

published

Totals Incremental NMBs
No-anakinra Per-label anakinra | Post-csDMARD Per-label versus Post-
csDMARDs
Costs | QALYs | Costs | QALYs | Costs | QALYs No- Post- No-anakinra
(£) (£) (£) anakinra | csDMARDs
Time horizon: 5 years
£41647 | 303 | £33381| 3.4 £35540 | 3.00| £10469 |  £3,280 | £7,189
Discount rate: 1.5%
£345775 | 14.42 | £270,867 | 15.30 | £302,203 | 14.88 | £92601 |  £39,803 | £52,798
Treatment given following loss of remission: return to first treatment
£219,376 | 11.55 | £138,228 | 12.35 | £160,798 | 1204 | £97,179 |  £28,637 | £68,542

csDMARDs=conventional synthetic disease-modifying anti-rheumatic drugs; ICER=incremental cost effectiveness ratio;
ITT=intention to treat; OS=overall survival; NMB=incremental net monetary benefit;PD=progressed disease; PFS=progression-

free survival; QALY=quality adjusted life year
Source: CS, Table 73, Table 74 and Table 79

5.3.12 Subgroup analyses

Subgroup analyses were carried out to generate separate cost effectiveness results for the

SJIA and AOSD subpopulations. Due to age-adjusted utilities being used in the base case,
patients with SJIA gained more QALYs than those with AOSD. In addition, total costs for

patients with SJIA were slightly higher than those for patients with AOSD. The company

explained that for this patient group, slightly higher health care costs (due to the increased

cost of paediatric appointments) offset lower drug costs (due to differences in weight and

dosing).
Table 26 Company’s subgroup analyses, fully incremental analysis
Total Incremental ICER
Treatment versus versus
strategy Costs QALYs LYs Costs | QALYs | LYs Post- no-

csDMARD anakinra

Base case analysis (62.5% patients with SJIA and 37.5% patients with AOSD)

No-anakinra £258,107 11.304 28.202 Dominated -

Post- .

csDMARD £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 patients

No-anakinra £254,071 10.698 27.549 Dominated -

Post- .

csDMARD £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 patients

No-anakinra £260,529 11.668 28.593 Dominated -

Post- .

csDMARD £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

AOSD=adult-onset Still's disease; csDMARD=conventional synthetic disease-modifying anti-rheumatic drug; ICER=incremental

cost effectiveness ratio; LY=life year; QALY=quality-adjusted life year; SJIA=systemic juvenile idiopathic arthritis
Source: CS, Table 93
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5.3.13 Model validation and face validity check

To validate the model, the company carried out internal quality control checks. In addition,

independent quality control checks were conducted by a research consultancy not involved

with model development. The modelling assumptions were presented at two advisory board

meetings. The purpose of the advisory boards was to gain insight into the treatment of Still's

disease within modern UK clinical practice.

5.4 ERG detailed critique of company economic model

5.4.1

NICE Reference Case checklist

Table 27 NICE Reference Case checklist completed by ERG

Attribute

Reference case

Does the de novo economic evaluation
match the reference case?

Decision problem

The scope developed by NICE

Partially. The company’s cost effectiveness
results relate to treatment with anakinra in place
of, or after, treatment with csDMARDs

Comparator(s)

As listed in the scope developed by
NICE

Yes

evaluation

incremental analysis

Perspective costs NHS and PSS Partially. NHS only
Perspective benefits All direct health effects, whether for Yes

patients or, when relevant, carers
Form of economic Cost utility analysis with fully Yes

Time horizon

Long enough to reflect all important
differences in costs or outcomes
between the technologies

No. 30 years is not sufficiently long to reflect the
full differences in costs or outcomes between
the technologies being compared

Synthesis of evidence
on outcomes

Based on systematic review

Not applicable

Outcome measure

Health effects should be expressed in
QALYs

Yes

Health states for
QALY

Standardised and validated
instrument. The EQ-5D is the
preferred measure of health-related
quality of life in adults

Partially. Mean CHAQ scores used in a
previous NICE appraisal (TA238)*¢ were
converted to EQ-5D-3L utility values using a
mapping algorithm

Benefit valuation Reported directly by patients and/or Yes
carers

Source of preference | Representative sample of the UK Yes

data for valuation of population

changes in HRQoL

Discount rate The same annual rate for both costs Yes
and health effects (3.5%)

Equity An additional QALY has the same Yes
weight regardless of the other
characteristics of the individuals
receiving the health benefit

Sensitivity analysis Probabilistic sensitivity analysis Yes

CHAQ=Childhood Health Assessment Questionnaire; csDMARDs=conventional synthetic disease-modifying anti-rheumatic
drugs; EQ-5D-3L=EuroQol-5 Dimensions-3 levels; NMA=network meta-analysis; NSAIDs=non-steroidal anti-inflammatory drugs;
QALY=quality adjusted life year; HRQoL=health-related quality of life; PSS=personal social services; TA=technology appraisal
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Table 28 Critical appraisal checklist for the economic analysis completed by the ERG

study results include all issues of
concern to users?

. Critical

Question appraisal ERG comment

Was a well-defined question posed in Yes

answerable form?

Was a comprehensive description of the | Yes

competing alternatives given?

Was the effectiveness of the programme | No Published evidence for the effectiveness of

or services established? treatments was only established over a maximum
follow-up period of 24 weeks in small numbers of
patients who were not relevant to the decision
problem described in the final scope’ issued by
NICE

Were all the important and relevant costs | Yes

and consequences for each alternative

identified?

Were costs and consequences Yes

measured accurately in appropriate

physical units?

Were the cost and consequences valued | No The ERG has concerns about the reliability of the

credibly? algorithm that was used to map CHAQ mean
scores onto EQ-5D-3L mean scores

Were costs and consequences adjusted Yes

for differential timing?

Was an incremental analysis of costs Yes

and consequences of alternatives

performed?

Was allowance made for uncertainty in Yes

the estimates of costs and

consequences?

Did the presentation and discussion of Partly The company has provided extensive scenario and

sensitivity analysis; however, discussion of results
was limited

CHAQ=Childhood Health Assessment Questionnaire; EQ-5D-3L=EuroQol-5 Dimensions-3 levels
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5.4.3 Overview

The ERG commends the company for attempting to produce an economic model that
addresses the complex decision problem set out in the final scope’ issued by NICE. The ERG
confirms that the model parameters accurately reflect the parameter values described in the
Cs.

The ERG considers that the cost effectiveness results generated by the company model are
of limited use to decision makers. This is primarily due to the absence of relevant robust clinical
effectiveness evidence (see Section 4.5). However, even if relevant and robust clinical
effectiveness evidence were available, the ERG considers that inherent structural flaws mean

that the company model cannot be used to generate meaningful cost effectiveness results.

5.4.4 Structural limitations of the company model

Within the model, treatment switching is set at a fixed probability per weekly cycle for patients
who have not achieved remission. This means that it is possible for patients to remain on a
treatment that is achieving remission for the whole of the model time horizon. For example, as
only 1.12% of patients receiving their first bDMARD treatment are assumed to stop treatment
during each cycle, after 1 year, if the treatment has not resulted in remission, over 55.7% of
these patients will still be receiving this treatment. Further, after 2 years, 33.0% of these
patients will still be receiving their first bDMARD treatment despite no remission. The ERG

considers that this is unrealistic.

The company model also allows patients to remain in the following pathway loop for the whole
model time horizon: start a treatment, achieve remission, experience relapse and return to the
same treatment before entering remission again. Whilst this loop is clinically plausible for
patients who are in remission for prolonged periods, there is nothing in the model to stop this
loop happening 26 times per year for the whole model time horizon. Clinical advice to the ERG

is that this latter scenario is implausible.

In addition, in the company model, it is assumed that 50% of patients who are prescribed a
bDMARD will remain on that treatment during remission. However, when these patients
relapse, it is assumed that they will return to treatment with the same bDMARD that they were
taking prior to relapse and that they will have the same probability of achieving remission as
they had prior to the relapse. This assumption is illogical given that these patients had been
receiving the treatment continuously whilst in remission and had relapsed whilst on that

treatment.
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The patient pathway loop previously described also means that, over time, patients in specific
health states become increasingly heterogeneous. However, the model health state transition
probabilities are invariant to the changing nature of the health state populations. This means
that the extent to which health state transition probabilities reflect the transition probabilities
for the health state population decrease over time. For example, during the early model cycles,
patients in the remission states will, predominantly, be those who have achieved remission for
the first time. However, during later model cycles, patients in these states are a mix of patients
who maintained remission after initial treatment and patients with a history of a high, or low,

number of relapses.

The structural issues mean that no robust ICERs per QALY gained can be generated by the
company model for any treatment comparison. The solution would be to greatly increase the
number of health states or, more appropriately, given the complexity of the disease course, to
model the disease using a patient level simulation model. Developing a patient level simulation
model is beyond the remit of the ERG and, even if it were within the ERG’s remit, there is

insufficient relevant robust clinical evidence to populate such a model.

5.4.5 Other model issues

In addition to the structural issues described in Section 5.4.4, the company has made a
number of parameter assumptions and modelling choices that the ERG considers are
inaccurate or implausible. Whilst it would be possible to generate revised ICERs per QALY
gained using accurate and/or more plausible data, making these changes to the current
company model would, potentially, lead to misleading results as the impact of these changes
in an appropriately structured model is not known. The ERG has described the non-structural
issues to highlight the additional uncertainty associated with the ICERs per QALY gained
presented in the CS.

Underestimation of the effectiveness of prior treatments in the post-csDMARD arm

The company has obtained the remission rate for patients with monocyclic Still's disease who
are treated with csDMARDs from the Nordstrom®” publication. The company has calculated
this rate to be 0.93% and has assumed that the equivalent probability for patients with chronic
Still's disease is 0%. However, in the publication by Nordstrom,% it is not stated whether
patients in the trial had monocyclic, polycyclic or chronic disease. Since patients with
monocyclic Still’s disease represent only 25% of the Still's disease population, the company’s
assumption means that treatment with csDMARDSs is completely ineffective in 75% of patients

with Still's disease. Clinical advice to the ERG suggests that this assumption is implausible.
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Differences in effectiveness of bDMARDS in the second- and third-line setting

Treatment with csDMARDs and bDMARDs leads to remission in some patients. If the
availability of either of these treatments is limited then this leads to an increase in the rate at
which patients run out of available efficacious treatments, which is the definition provided in
the CS for unresolved Stil's disease (CS, p111). So, removing either csDMARDs or
bDMARDSs as a treatment option from the model results in an increase in the proportion of
patients in the unresolved health state. However, at every point in the model, the proportion
of patients in the unresolved health state is lower in the per-label arm (where csDMARD is
removed) than in the post-csDMARD arm (where no treatment is removed). Thus, the removal
of a potentially efficacious treatment (csDMARD) from the pathway leads to an increase in the
proportion of patients having prolonged remission. The ERG notes that this can only be the
case if earlier treatment with bDMARDSs results in higher remission rates (4.4% in the model)
than later treatment (2.9%). Given that the evidence presented by the company to support this
assumption is not robust, the ERG considers that the differential effectiveness of bDMARDs
by treatment line should not have been modelled in the base case, rather it should have been

explored using a scenario analysis.

Canakinumab as a treatment option in the third-line setting and for patients with
unresolved disease

The company’s base case analysis does not include canakinumab as a treatment option in
the third-line setting, or as an option for patients with unresolved disease. The company’s
justification is that canakinumab is not recommended in current NHS Clinical Commissioning
policies for treating SJIA or AOSD.?'#” The ERG notes that the final scope’ issued by NICE
includes canakinumab as a comparator in the third-line setting, therefore, treatment with
canakinumab should have been considered by the company. Clinical advice to the ERG is

that canakinumab would be considered once all other treatment options had been exhausted.

Appropriateness of the model time horizon

The ERG considers that the 30-year model time horizon is not long enough to reflect all the
important differences in costs and outcomes. The ERG notes that 89% and 78% of patients
with SJIA and AOSD respectively are alive at the end of the 30-year time horizon. The health
state occupancy of patients who are still alive at 30 years varies across the model arms (for
the SJIA and AOSD subpopulations), so the accrued costs and QALY's across the model arms

would also vary if the time horizon were extended beyond 30 years.
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5.5 Impact on the ICER of additional clinical and economic analyses
undertaken by the ERG

In the company base case analysis, the per-label arm is estimated to dominate the post-
csDMARD arm by generating an additional 0.313 QALYs and leading to a cost saving of
£23,026. The ERG, however, considers that the weaknesses of the available clinical evidence
and model structural issues mean that company’s cost effectiveness results are not a suitable

basis for decision making.

As it is beyond the remit of the ERG to address the structural issues, and as any changes to
the model to resolve areas of inaccuracy or implausibility would, potentially, lead to misleading
results, the ERG has not undertaken any additional or exploratory analyses using the company
model. However, the ERG has undertaken cost minimisation analyses (CMAs) comparing
treatment of SJIA and AOSD with anakinra versus tocilizumab and versus canakinumab in the
third-line setting. The ERG has used an approach that is similar to that used to generate results
for consideration as part of the Scottish Medicines Consortium'® assessment of anakinra for
treating Still's disease. The ERG considers that there is insufficient evidence to undertake a

CMA of anakinra in the first- or second-line settings.

5.5.1 Cost minimisation analysis for the use of anakinra versus
tocilizumab and canakinumab in the third-line setting

To undertake a CMA of the bDMARDSs, the following assumptions of equivalence between the
three treatments (anakinra, tocilizumab and canakinumab) are necessary:

o effectiveness in achieving and maintaining remission

e AE rates

e treatment discontinuation rates.

Evidence for SIJA
Tarp®® carried out a NMA to investigate the efficacy (measured using ACR Pedi 307°) and
safety (SAEs) of bDMARDSs for treating JIA (see Table 10). The ERG considers the Tarp®®

findings to be limited due to differences in trial methods, the outcome reported is not a relevant

measure of remission and sample sizes were small (see Section 4.2.3). The ERG does not
consider that the authors’ conclusions i.e., that their study showed that the three bDMARDs
were equivalent in efficacy and safety) are robust. However, clinical advice to the ERG is that
experience of using bDMARDs in the NHS is that it is likely that the efficacy, SAE and

discontinuation rates associated with the three treatment are very similar.
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Table 29 Results of the Tarp NMA: anakinra versus tocilizumab and canakinumab

Comparison Events/patients (%) Relative, OR Quality of
(ELELATE Anakinra Tocilizumab | Canakinumab (95% Cl) trial
versus)

Modified ACR Pedi 30
Canakinumab 11/12 (92) - 35/43 (81) 0.55 (0.04 t0 6.83) Low
Tocilizumab 11/12 (92) 57/75 (76) - 0.69 (0.06 to 8.18) Low
Serious adverse events
Canakinumab 0/12 (0) - 2/43 (5) Not estimable Very low
Tocilizumab 0/12 (0) 3/75 (4) - Not estimable Very low

ACR Pedi 30=American College of Rheumatology 30% improvement; Cl=confidence interval; OR=odds ratio
Source: CS, Table 46 (corrected by the ERG)

Evidence for AOSD

There is no published evidence for relative efficacy, SAEs or discontinuation rates for the

comparison of the effectiveness of anakinra versus tocilizumab or anakinra versus
canakinumab for patients with AOSD. Clinical advice to the ERG is the same as the advice
given for SJIA, i.e., that there is unlikely to be any difference in efficacy, SAEs or

discontinuation rates between anakinra, tocilizumab and canakinumab.

Company’s assumptions that apply to both SJIA and AOSD

The company has assumed that treatment with anakinra, tocilizumab and canakinumab are
equivalent in terms of efficacy, SAE and discontinuation rates (CS, Section B.3.3.1.3, Section
B.3.3.1.4, Table 53 and Table 55). Assuming equivalence in efficacy, SAE rates and
discontinuation rates for anakinra, tocilizumab and canakinumab means that, for the CMA, the
only costs that need to be considered for each treatment are drug related costs (purchase,
administration and monitoring). In the company model, the administration costs for SC and IV
treatments are £0 and £154 per administration respectively (CS, Section B.3.5.4). In terms of
monitoring costs, the company assumed that the only difference between the three treatments
was that patients receiving tocilizumab require lipid tests (at a cost of £2.51%%) 18 times per
year. Clinical advice to the ERG is that this is a reasonable assumption for some patients,
however, the frequency of lipid tests for the average patient is likely to be lower than 18 times

per year.

Costs of drugs for treating SJIA

Anakinra and canakinumab are administered subcutaneously, whilst tocilizumab can be
administered by either SC injection or via IV infusion. Clinical advice to the ERG suggests that
80% of SJIA patients who are prescribed tocilizumab will receive IV tocilizumab, whilst the
remaining 20% will receive tocilizumab via SC injection. The cost of SC administration was
estimated to be zero and £154 for IV administration (patients with SJIA patients receiving 1V

tocilizumab).
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The SmPC'? for treatment with anakinra specifies a different dosing regimen for patients with
SJIA weighing less than 50kg (1-2mg/kg subcutaneous injection every day) and for those
weighing 50kg or more (100mg subcutaneous injection every day). The SmPC'® for
tocilizumab specifies different dosing regimens for patients with SJIA weighing less than 30kg
(162mg SC injection every 2 weeks or 12mg/kg IV infusion every 2 weeks) and for those
weighing 30kg or more (162mg SC injection every week or 8mg/kg IV infusion every 2 weeks).
The ERG has, therefore, undertaken two CMAs for patients with SJIA, one for patients
weighing 25kg and one for patients weighing 50kg. Each analysis has been undertaken
assuming that, in line with the instructions in the SmPCs,'""'% unused medication left in a

syringe is wasted.

Using list prices for anakinra, tocilizumab and canakinumab, the results presented in Table 30
show that weekly treatment with anakinra costs £106.67 less than treatment with tocilizumab
(80% receiving IV tocilizumab) and £2,298.34 less than treatment with canakinumab in
patients weighing 25kg. 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 in patients weighing 50kg.
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Table 30 Mean drug cost per week for patients with SJIA, using list prices for anakinra, tocilizumab and canakinumab

Anakinra (SC) Tocilizumab (IV) Tocilizumab (SC) Canakinumab (SC)

Vials/syringes per pack 7 1 4 1

Cost per pack £183.61 (100mg/vial) £256.00 (200mg/vial) £913.12 (162mg/ syringe) £9,927.80 (150mg/vial)
Unit costs Cost per vial/syringe £26.23 £256.00 £228.28 £9,927.80

Cost of administration - £154.46 - -

Cost of lipid test - £2.51 £2.51 -

Administrations per week 7.0 (once per day) 0.5 (once every 14 days) 0.5 (once every 14 days) | 0.25 (once every 28 days)

Units per administration 1.5mg per kg 12.0mg per kg 162.0mg fixed dose 4.0mg per kg
('?A:gigg ﬁ?jztzkg) (<50kg) (<30kg) (<30kg) (up to 300mg max)

Vials/syringes per administration 1.00 2.00 1.00 1.00

Cost per week £183.61 £256.00 £114.14 £2,481.95

Administrations per week

7.0 (once per day)

0.5 (once every 14 days)

1.0 (once every 7 days)

0.25 (once every 28 days)

of patients receive IV tocilizumab

Units per administration 100mg fixed dose 8.0mg per kg 162.0mg fixed dose 4.0mg per kg
(I?/\:g%ﬁto:;%kg) (50kg+) (30kg+) (30kg+) (up to 300mg max)
Vials/syringes per administration 1.00 2.00 1.00 2.00
Cost per week £183.61 £256.00 £228.28 £4,963.90
Administration % incurring cost - 100.0% - -
costs Cost per week £0.00 £77.23 £0.00 £0.00
Lipid tests per year - 18.00 18.00 -
Monitoring costs Lipid tests per week - 0.34 0.34 -
Cost per week - £0.87 £0.87 -
Total cost per week (weight=25kg) £183.61 £334.10 £115.01 £2,481.95
Total cost per week (weight=50kg) £183.61 £334.10 £229.15 £4,963.90
T e L
Total cost per week (weight=50kg): assuming 80% £183.61 £313.11 £4,963.90

IV=intravenous; kg=kilogram; mg=milligram; SC=subcutaneous
Note: intravenous tocilizumab is available as 80mg/4ml syringe at £102.40, 200mg/10ml syringe at £256.00 and 400mg/20ml syringe at £512.00; subcutaneous tocilizumab is available as 4 syringes
0f162mg/0.9ml at £913.12 (BNF).100 Clinical advice to the ERG suggests that, although some patients may require up to 18 lipid tests per year, the average number of tests per patient is less than
18; Source: ERG calculations
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Cost of drugs for treating AOSD

To calculate the mean drug cost of treatment with anakinra, tocilizumab and canakinumab,

the ERG has assumed, in line with the SmPC for each treatment,'’-'%° that the remaining
contents of used syringes are discarded after each treatment administration. Patient weight
only affects the dose of canakinumab; patients should be treated with 4.0mg/kg, up to a
maximum of 300mg (the dose for a 75kg patient), every 4 weeks. As vials cannot be stored or
shared, any adult weighing over 37.5kg will require two vials and no patient will require more
than two vials. The ERG has, therefore, assumed that all patients will require two vials of

canakinumab per administration regardless of their weight.

Anakinra and canakinumab are only administered subcutaneously and whilst tocilizumab may
be administered by either SC injection or via IV infusion, clinical advice to the ERG is that all
patients with AOSD will receive SC tocilizumab. As a consequence, the cost of drug

administration has been set to zero for all treatments.

Using list prices for anakinra, tocilizumab and canakinumab, the results presented in Table 31
show that weekly treatment costs with anakinra are £45.54 less than treatment with

tocilizumab and £4,780.29 less than treatment with canakinumab.

Table 31 Mean drug cost per week for patients with AOSD, using list prices for anakinra,
tocilizumab and canakinumab

Anakinra (SC) Tocilizumab (SC) | Canakinumab (SC)
Syringes per pack 7 1 1
Cost per pack £183.61 (100mg fixed | £913.12 (162mg £9,927.80 (150mg
Unit costs dose per syringe) per syringe) per syringe)
Cost per syringe £26.23 £228.28 £9,927.80
Cost of lipid test - £2.51 -
Administrations per week 7.0 (i.e., once per 1.0 (i.e., once 0.25 (i.e., once every
day) every 7 days) 28 days)
Units per administration 100mg fixed dose 162mg fixed dose 4.0mg per kg
Drug costs (50kg+) (30kg+) (up to 300mg max)
Vials/syringes per 1.00 1.00 2.00
administration
Cost per week £183.61 £228.28 £4,963.90
o Lipid tests per year - 18.00 -
Monitoring Lipid tests per week - 0.34 -
costs
Cost per week - £0.87 -
Total cost per week (weight=75kg) £183.61 £229.15 £4,963.90

AOSD=adult onset Still's disease; kg=kilogram; mg=milligram; SC=subcutaneous

Note: clinical advice to the ERG suggests that, although some patients may require up to 18 lipid tests per year, the average
number of tests per patient is less than 18

Source: ERG calculations
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5.6 Conclusions of the cost effectiveness section

The ERG commends the company for producing a model that is easy to understand and
acknowledges that the company has made significant efforts to use the limited clinical
effectiveness evidence available. However, the available clinical effectiveness evidence is not
only wealk, it also does not directly relate to any of the treatment comparisons specified in the
final scope' issued by NICE. Furthermore, the ERG identified a number of structural
assumptions that render modelled treatment pathways implausible and considers that a
number of parameter assumptions and modelling choices made by the company are
inaccurate or implausible. 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 structural flaws mean that such results would, at best, be

uninformative and, at worst, misleading.

The ERG considers that company model results cannot be used to inform decisions on the
cost effectiveness of treatment with anakinra in the first-, second- or third-line settings. A
discrete event simulation model would be needed to model the complexities of the Still's
disease pathway but data to populate such a model are not available. In the absence of a
robust economic model, the ERG has undertaken CMAs. Clinical advice to the ERG suggests
that treatment with anakinra, tocilizumab or canakinumab can be assumed to be equally
effective and be associated with the same SAE profiles and discontinuation rates in the third-
line setting. Results from the ERG’s CMAs show that, using list prices, treatment with anakinra
is cheaper than treatment with tocilizumab and 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).
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7 APPENDICES

7.1 Appendix 1
Classification criteria for SJIA and AOSD

Table 32 Classification criteria for the diagnosis of SJIA

Confidential until published

Inclusion
criteria

Arthritis in 1 or more joints

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

Hepatomegaly and/or splenomegaly

e  Serositis

Exclusion |
criteria o

Psoriasis or history of psoriasis in the patient or first-degree relative

Arthritis in the HLA-B27-positive male beginning after 6th birthday

e 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

HLA-B27=human leucocyte antigen B27; IgM=immunoglobulin M; SJIA=systemic juvenile idiopathic arthritis

Source: CS, Table 3

Table 33 Classification criteria for the diagnosis of AOSD

Cush 1987

Yamaguchi 1992

Fautrel 2002

Probable AOSD: 10 points during
12 weeks observation

Definite AOSD: 10 points during 6
months of observation

5 criteria at least 2 major
Exclusion criteria: infections,
malignancies, rheumatic diseases

4 major criteria or 3 major and 2
minor

2 points each:

e  Quotidian fever >39°C

e Transient rash

e WBC >12,000/mL and ESR
>40 mm/h

e Negative ANA/RF

e  Carpal ankylosis

Major criteria:

. Fever >39°C (intermittent, 1

week or longer)

Arthralgia >2 weeks

e Typical rash

e WBC >10,000/mL(>80%
neutrophil granulocytes)

Major criteria:

Spiking fever >39°C
Arthralgia

Transient rash

Neutrophil granulocytes >80%
Glycosylated ferritin <20%

1 point each:
Onset age >35 years
Arthritis
Sore throat
RES involvement or liver
abnormalities

e  Serositis

e  Cervical or tarsal ankylosis

Minor criteria:

e  Sore throat

e Lymphadenopathy and/or
splenomegaly

e Liver abnormalities

e  Negative ANA/RF

Minor criteria:
e  Maculopapular rash
e WBC >10,000/mL

ANA=antinuclear antibody; AOSD=adult-onset Stil's disease; ESR=erythrocyte sedimentation rate; RF=rheumatoid factor;

WBC=white blood cell count
Source: CS, Table 4
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7.2 Appendix 2
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Uncontrolled studies reported in the CS

Table 34 Uncontrolled studies in SJIA

Primary study Study design N doiZ?rt:;;:ay Used i;sg:lnomic
Gattorno 20086° Prospective 22 1 (100) No?
Irigoyen 20065 Retrospective 14 NR No?
Lequerre 2008%4° | Prospective 20 1 to 2 (100) No2
Marvillet 201162 Retrospective 22 3 (100) No2
Nigrovic 201154 Retrospective 46 Median starting dose 1.5 No2

(IQR 1.1 t0 2.0)
Ohlsson 20086 Retrospective 7 1 to 2 (100) No?
Pardeo 2015% Retrospective 25 Median starting dose 2.0 Yes
(IQR1.3t02.0);upto 5
Pascual 2005% Prospective 9 2 (100) No?
Vastert 201453 ¢ Prospective 20 2 (100) No2
Ter Haar 2019%2 ¢ | Prospective 42 2 (100) No?
Zeft 2009%° Retrospective 33 Median 1.6 (0.8 to 9.1) No?

IQR=interquartile range; NR=not reported; SJIA=systemic juvenile idiopathic arthritis
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 [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: CS, Table 8

Table 35 Uncontrolled studies in AOSD

Primary study Study design N doﬁ:,a::;;:ay eggﬁger:\?c
Cavalli 20157 Retrospective 20 100 No
Colafrancesco 201773 Retrospective 140 100 No
Dall’Ara 201672 Retrospective 13 NR No
Gerfaud-Valentin 201420 Retrospective 6 NR No
Giampietro 20137° Retrospective 28 100 No
Giampietro 20107" Retrospective 19 100 No
lliou 201369 Retrospective 10 100 No
Laskari 201168 Prospective 25 100 No
Lequerre 2008 a Prospective 15 100 No
Naumann 201087 Prospective 8 NR No
Ortiz-Sanjuan 2015 Retrospective 41 100 No

AOSD=adult-onset Still's desease; NR=not reported; N=number of patients
@ The study also described 20 patients with SJIA treated with anakinra

Source: CS, Table 10
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7.3 Appendix 3

Table 36 Values derived from RCTs and used in the company economic model

Trial Outcome Value in
economic model

Quartier®® Probability of injection site reaction for treatment with 0.42% per
anakinra in people with SJIA (CS, Table 54) administration
Baseline age of people with SJIA 8.5 years

Nordstrom®” Baseline age of people with AOSD 39 years

Nordstrom®” Remission rate for treatment with csDMARD 0.93% per week
Treatment discontinuation rate with csDMARD: assuming | 16.23% per week
95% of patients would have achieved remission or
discontinued treatment at 16 weeks

Nordstrom®” Remission rate for treatment with anakinra and 2.85% per week
tocilizumab (post-csDMARD)

Nordstrom®” Probability of injection site reaction for treatment with 0.16% per
anakinra in people with AOSD (CS, Table 54) administration

llowite5® none Not applicable

AOSD=adult onset Still's disease; csDMARD=conventional synthetic disease-modifying anti-rheumatic drug;
SJIA=systemic juvenile idiopathic arthritis
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