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B.1 Decision problem, description of the technology

and clinical care pathway

B.1.1  Decision problem

This submission covers the full marketing authorisation for targeted-release
formulation (TRF)-budesonide, which is indicated for the treatment of primary
immunoglobulin A nephropathy (IgAN) in adults at risk of rapid disease progression

with a urine protein to creatinine ratio (UPCR) 21.5 g/g (1).

Calliditas is the original developer of TRF-budesonide, STADA have the license to
market the product in Europe, and Britannia Pharmaceuticals (STADA group) is the
United Kingdom (UK) affiliate of STADA responsible for marketing the product in the

UK and the UK marketing authorisation holder.

Table 1 summarises the decision problem addressed by the company submission.
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Table 1: The decision problem

Final scope issued by NICE

Decision problem addressed in the
company submission

Rationale if different from the final NICE
scope

targeted-release budesonide, including
ACE inhibitors and ARBs at the
maximum tolerated licensed doses,
diuretics and dietary and lifestyle
modification, with or without:

e Glucocorticoids
e SGLT2is

Population People with primary IgA nephropathy Adult patients with primary IgAN who: The population addressed in the company
e are on a stable dose of submission is in line with the licence of
maximally-tolerated RAS TRF-budesonide
inhibitor therapy, and
e are at risk of rapid disease
progression with a UPCR
21.5 g/g
Intervention Targeted-release budesonide As per scope
Comparator(s) Established clinical management without | Standard of care: The comparators selected are in line with

¢ Blood pressure management;
maximally tolerated dose of
ACEIi/ARB; lifestyle
modification; and addressing
cardiovascular risk

e SGLT2is are given to patients
with IgAN as part of SoC for
cardiovascular protection (2)

SoC for patients with IgAN (2, 3)

e The KDIGO guideline and UK
clinical expert opinion indicated that
SoC includes lifestyle modification,
blood pressure management, and
maximum-tolerated RAS blockade
(ACEi or ARBs) (2, 3)

e Dapagliflozin has received NICE
approval for the treatment of CKD
(TA775) (4) and is also anticipated
to be used as part of SoC in
patients with IgAN, as indicated by
clinical expert opinion (2)

e The KDIGO guidelines state that
CS and immunosuppressants are
only recommended if a clinical trial
is not accessible and the
risk/benefit profile is considered to
be acceptable (3). UK clinical
experts reported that in practice,
CS are used sparingly/only in
severe patients with kidney disease
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(i.e. patients with nephrotic
syndrome or rapidly progressive
glomerulonephritis) (2)

e MMF is recommended in Chinese
patients only, where it can be used
as a glucocorticoid-sparing agent
(3). In clinical practice in England,
MMF may be administered to
Caucasian as well as Asian
patients with IgAN due to the lack
of other available treatment options
(2). Due to a lack of clinical
evidence showing benefit of MFF in
Caucasians, it is not considered a
relevant comparator for TRF-
budesonide (2)

No UK/NICE guidelines for the
management of IJAN have been published
to date.

Outcomes

The outcome measures to be considered
include:

e proteinuria (for example, change
from baseline in urine protein
creatine ratio)

e disease progression (dialysis
and/or transplant)

e mortality
e adverse effects of treatment
e health-related quality of life

As per scope
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Economic analysis

The reference case stipulates that the
cost effectiveness of treatments should
be expressed in terms of incremental
cost per quality-adjusted life year.

The reference case stipulates that the
time horizon for estimating clinical and
cost effectiveness should be sufficiently
long to reflect any differences in costs or
outcomes between the technologies
being compared.

Costs will be considered from an NHS
and Personal Social Services
perspective.

The availability of any commercial
arrangements for the intervention,
comparator and subsequent treatment
technologies will be taken into account.

As per scope

Abbreviations: ACE, angiotensin converting enzyme; ARB, angiotensin receptor blockers; IgAN, immunoglobulin nephropathy A; CKD, chronic kidney disease; CS,
corticosteroids; KDIGO, Kidney Disease Improving Global Outcomes; MMF, mycophenolate mofetil; NICE, National Institute for Health and Care Excellence; NHS, National
Health Service; RAS, renin-angiotensin system; SGLT2i, sodium-glucose cotransporter-2 inhibitor; SoC, standard of care; UPCR, urine protein to creatinine ratio.
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B.1.2 Description of the technology being evaluated

TRF-budesonide is the first and only approved treatment specifically designed for
patients with IgAN. It has been specifically formulated to release the active
component, budesonide, in the distal ileum where there is a high concentration of
Peyer’s patches (a primary site of galactose-deficient immunoglobulin A [gd-IgA]
production) (5). Here, its anti-inflammatory action is expected to provide a disease-
modifying effect by decreasing the secretion of gd-IgAs, preventing downstream

effects manifesting as kidney inflammation and loss of renal function (5-7).

The summary of product characteristics (SmPC) and UK public assessment report

for TRF-budesonide (1) are presented in Appendix C.
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Table 2: Technology being evaluated

UK approved name and
brand name

Generic name: TRF-budesonide
Brand name: Kinpeygo®

Mechanism of action

The intended action of TRF-budesonide is the suppression of
mucosal B-cells, located in the Peyer’s patches in the ileum, and
inhibition of their proliferation and differentiation into plasma cells
that produce mucosal gd-IgA1 antibodies. Consequently, it is
expected that the occurrence of gd-IgA1 antibodies and formation
of immune complexes in the systemic circulation will be
suppressed, therefore preventing the downstream effects of
glomerular mesangial deposition of immune complexes
containing gd-IgA1, manifesting as glomerulonephritis and loss of
renal function.

Marketing authorisation/CE
mark status

The CHMP recommended the granting of a conditional marketing
authorisation for TRF-budesonide on 19 May 2022 (8).

Marketing authorisation was granted by the European
Commission on the 15" July 2022 (9).

Marketing authorisation by the MHRA on 01 February 2023 (1).

Indications and any
restriction(s) as described in
the summary of product
characteristics (SmPC)

TRF-budesonide is indicated for the treatment of primary IgAN in
adults at risk of rapid disease progression with a UPCR 21.5 g/g.

Method of administration
and dosage

The recommended dose is 16 mg (four 4 mg capsules) once daily
in the morning, at least one hour before a meal, for 9 months.

When treatment is to be discontinued, the dose should be
reduced to 8 mg once daily for 2 weeks of therapy; the dose may
be reduced to 4 mg once daily for an additional 2 weeks, at the
discretion of the treating physician.

Re-treatment may be considered at the discretion of the treating
physician.

Additional tests or
investigations

No additional tests/investigations needed.

List price and average cost
of a course of treatment

List price: -

Patient access scheme (if
applicable)

Abbreviations: CHMP, Committee for Medicinal Products for Human Use; gd-IgA1, galactose-deficient IgA1,
IgAN, immunoglobulin A nephropathy; MHRA, Medicines and Healthcare Products Regulatory Agency; TRF,
targeted-release formulation; UPCR, urine protein to creatinine ratio.

Source: MHRA. TRF-budesonide SmPC. 2023 (1).
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B.1.3  Health condition and position of the technology in the

treatment pathway

Overview of IgAN

IgAN is a progressive chronic kidney disease (CKD) with an orphan designation,
which is estimated to affect 14,372 people in England (10, 11)

The development of IgAN is induced by the accumulation of immunoglobulin A
(IgA)-containing immune complexes in the kidney glomeruli that initiate a
cascade of inflammatory events, causing inflammation and fibrosis which can
lead to a decline in kidney function and CKD (3, 7, 12-14)

Patients with IgAN in England are typically diagnosed at 41 (standard deviation
[SD]: 15) years of age and the maijority of patients progress to end-stage renal
disease (ESRD) within 10-15 years from diagnosis (15)

Within the IgAN population, those with elevated time-average protein to
creatinine ratio have been reported to have a significantly greater risk of
progression to ESRD and death; >50% of patients with UPCR >1.76 g/g
progress to ESRD by 5 years from diagnosis (15)

Patients with IgAN face an average 10-year reduction in life expectancy, a
mortality rate approximately twice that of the general population (16, 17), a high
risk of comorbidities (18), and may suffer from a broad range of symptoms
which can cause physical limitations and restrict daily activities (19-23)

IgAN treatment pathway

There are currently no therapies licensed specifically for patients with IgAN

Treatment guidelines for IgAN focus on optimised supportive care, which
includes lifestyle modification, blood pressure management, maximum-tolerated
renin-angiotensin system (RAS) blockade, and sodium-glucose cotransporter-2
(SGLT2) inhibitors to provide cardiovascular protection (2, 3, 7)

For patients with IgAN who remain at high risk of progressive CKD despite
maximal supportive care, guidelines and UK clinical experts recommend
participation in a clinical trial, if possible (2, 3, 7)
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o If a clinical trial is not accessible, systemic corticosteroid (CS) therapy is
cautiously recommended due to an uncertain benefit-to-risk ratio and
associated significant toxicity (2, 3, 7, 24-26). In clinical practice in
England, the use of CSs in people with IgAN is avoided due to associated
serious adverse events (AEs) and may only be considered in patients with
nephrotic syndrome (2)

e For patients with IJAN who progress to ESRD, treatment options are limited to
dialysis or kidney transplantation, which substantially increase disease burden
and associated treatment costs (3, 7, 20, 27-29)

¢ Due to the risk of disease progression and limited treatment choices, there
remains a high unmet need for safe and effective therapies which target the
underlying mechanisms of IgAN

TRF-budesonide

e TRF-budesonide is the first approved treatment specifically designed for
patients with IgAN; the anticipated indication for TRF-budesonide is for the
treatment of primary IgAN in adults at risk of rapid disease progression with a
UPCR 21.5 g/g

o Formulated to release the active component in the distal ileum, TRF-
budesonide is expected to exert an anti-inflammatory effect at a primary site of
gd-IgA production, the Peyer’s patches (5)

e By reducing the levels of immune complexes circulating in the blood, it is
anticipated that TRF-budesonide will provide a disease-modifying effect by
preventing the downstream effects of their deposition in the kidneys, such as
kidney inflammation, damage, and loss of function (1, 5)
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B.1.3.1 Overview

Immunoglobulin A nephropathy is a progressive, chronic disease of the kidney that
occurs when IgA antibody complexes deposit in the kidney, causing inflammation
and fibrosis, which can lead to kidney failure (7, 13, 14). Disease progression in
patients with IgAN is defined by estimated glomerular filtration rate (eGFR)-based
CKD stages (30).

In line with the indication for TRF-budesonide, this submission focuses on primary

IgAN, in which there is no obvious initiating or underlying cause of disease.

B.1.3.1.1 Aetiology and pathogenesis

The aetiology and pathogenesis of IgJAN are not entirely understood and the
processes that initiate disease activity and underlie disease susceptibility remain an
area of investigation (7, 14). Genetic and environmental factors have been reported
to contribute to dysregulation of the normal physiological process of IgA production
in patients with IgAN (7, 14, 23). Proposed contributing factors include the triggering
of increased production of gd-IgAs due to hereditary causes, or by an initial trauma

such as mucosal infection (e.g. tonsillitis), stress, or exposure to toxins (7, 14).

The steps involved in the pathogenesis of IgAN, illustrated in Figure 1, can be

described by the “four-hit hypothesis,” which includes:

1. Increased levels of circulating gd-lgAs which are produced by IgA1-producing
cells, including those in the Peyer’s patches at the distal ileum, a primary site of
IgA production (5, 7, 31)

2. 1gG and IgA autoantibodies are generated and directed against gd-IgAs (7, 31)

3. Autoantibodies and gd-IgAs form immune complexes (31)

4. The IgA-containing immune complexes deposit in the glomerular mesangium
and initiate inflammatory and fibrotic processes in the kidney which lead to

renal injury (7, 31)
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Figure 1: Pathophysiology of IgAN
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Abbreviations: IgA, immunoglobulin A; IgAN, immunoglobulin A nephropathy; IgG, immunoglobulin G; TLR, Toll-
Like Receptor.
Adapted from Boyd et al. 2012 (32).

B.1.3.1.2 Epidemiology

IgAN is an orphan disease with a worldwide annual incidence of at least 2.5 per
100,000 people (33). In the UK, the incidence of IgAN has been reported to be ||}
per 10,000 people (34). Although IgAN is the most common cause of glomeruli
inflammation, the rates of IgAN diagnosis vary widely between countries, likely due
to differences in screening and biopsy practices which may contribute to an
underestimation of disease burden (7, 23, 35). It is estimated that there are -
people with IgAN in England (11). Literature data relating to the proportion of
patients with IgAN at risk of rapid disease progression is scarce. Although, the UK
National Registry of Rare Kidney Diseases (RaDaR) study (the largest UK study of
people with IgAN [2,299 adults, 140 children]) could not identify whether included
patients were at risk of rapid disease progression, it is estimated that . of patients
(2) would be considered at risk of rapid, based on the estimated proportion of
patients with proteinuria biopsy-proven IgAN and eGFR <60 mL/min/1.73 m? or 24-
hour proteinuria 20.5 g (i.e. with disease severity captured in UK RaDaR). This
assumption was validated by clinical expert opinion (2). UK RaDaR data estimates
that i} of these patients have UPCR 21.5 g/g and |} are CKD 1-3b (36). Based
on these proportions, the number of people estimated to be eligible for treatment
with TRF-budesonide in England is 1,824 (Figure 2) (11).
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IgAN can present at any age; the mean age at diagnosis in the UK has been
reported to be 41 (15) years (15). IgAN is more frequently diagnosed in males than
females, with ratios ranging from less than 2:1 in East Asia to as high as 6:1 in
Northern Europe and the United States (US) (22, 37). Caucasian and Asian
populations are more prone to developing IgAN compared with Black populations
(22).

Figure 2: Patient population covered by the company submission
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Abbreviations: IgA, immunoglobulin A; UPCR, urine protein to creatinine ratio.
Source: Britannia Pharmaceuticals LTD. IgAN epidemiology calculations. Data on file. 2023 (11).

B.1.3.1.3 Diagnosis

The first step towards a diagnosis of IgAN typically includes a urine test to check for
a urine infection and to measure protein levels (38, 39). A blood test to measure
serum creatinine can also be conducted to assess kidney function (38, 39). A
definitive diagnosis of IgAN requires a renal biopsy with immunofluorescence or
immunoperoxidase to detect IgA deposition (3, 7, 40). As IgAN is asymptomatic in
the early stages, a substantial proportion of patients experience delayed diagnosis
(median time from first clinical sign to diagnosis: 5.0 months; interquartile range
[IQR]: 0.9-29.3) (41). Diagnosis is based on the MEST-C score, which includes five
histological features (i.e. mesangial [M] and endocapillary [E] hypercellularity,
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segmental sclerosis [S], interstitial fibrosis/tubular atrophy [T], and crescents [C]) (3).

There are no validated diagnostic serum or urine biomarkers for IgAN (3).

B.1.3.1.4 Disease course and risk factors for progression

IgAN causes a chronic decline in kidney function, the extent of which is defined
based on eGFR levels (Figure 3) (7, 14, 30). Disease progression can lead to kidney
failure (ESRD; CKD stage 5), where patients require renal replacement therapy
(RRT) in the form of a kidney transplant or chronic dialysis (3, 23, 28, 42).

Figure 3: Stages of CKD based on eGFR levels
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advanced CKD

Description eGFR levels (mL/min/1.73 m?)f
1 Kidney damaget with normal or increased eGFR 290
2 Kidney damage* with mildly decreased eGFR 60 to 89
3 Moderate decreased eGFR 30 to 59
4 Severe decreased eGFR 15t0 29
5 Kidney failure (ESRD) <15 or dialysis

Abbreviations: CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; ESRD, end-stage renal
disease.

1 eGFR estimated from serum creatinine using the Modification of Diet in Renal Disease (MDRD) study equation
based on age, gender, race, and calibration for serum creatinine

I For stages 1 and 2, kidney damage was assessed by spot albumin to creatinine ratio >17 mg/g (men) or

>25 mg/g (women) on two measurements

Source: Chronic kidney disease guidelines, 2004 (AJKD) (30).

People with IgAN typically progress to ESRD or death at a substantially earlier age
than patients with CKD, although disease course and rate of progression of IJAN are
variable (15, 43). In a study of patients from the UK RaDaR IgAN cohort

(2,299 adults, 140 children), 50% of patients reached kidney failure or died during
the study period (median [Q1, Q3] follow-up: 5.9 [3.0, 10.5] years) (15). The mean
age at kidney failure/death was 48 years and most patients progressed to kidney
failure within 10-15 years from diagnosis (Figure 4) (15). The median age of kidney
replacement therapy among patients with CKD in the European Renal Association
Registry age was 67.9 years (43).
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Figure 4: Kaplan-Meier survival curves (95% CI) of time to kidney failure/death event
based on age at diagnosis for patients from the UK RaDaR IgAN cohort
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Abbreviations: Cl, confidence interval; IgAN, immunoglobulin A nephropathy; UK RaDaR, United Kingdom
National Registry of Rare Kidney Diseases.
Source: Pitcher et al. 2023 (15).

Disease progression in IgAN is faster in specific patient groups at risk of rapid
progression. Proteinuria (high levels of protein in urine) is a key risk factor predicting
loss of kidney function, progression to ESRD, and mortality, with consistent evidence
demonstrating faster progression in patients with greater proteinuria (7, 14, 23).
Kaplan-Meier survival analyses of the UK RaDaR IgAN cohort categorised by time-
averaged proteinuria showed that patients with time-averaged proteinuria >0.88 g/g
(>100 mg/mmol) were likely to progress to kidney failure or death more quickly than
patients with time-averaged proteinuria <0.88g/g (Figure 2) (15). Patients with low
proteinuria of <0.88 g/g UPCR (n=390) had a median time to ESRD or death of

>15 years <0.88g/g. However, this decreased to approximately 7.5 years in patients
with UPCR 0.88 to <1.76 g/g (n=251), and further decreased to ~3 years in patients
with UPCR 21.76 g/g (n=246) (15).
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Figure 5: Kaplan-Meier survival curves (95% CI) of time to kidney failure/death event
in the UK RaDaR IgAN cohort
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Abbreviations: Cl, confidence interval; IgAN, immunoglobulin A nephropathy; UK RaDaR, United Kingdom
National Registry of Rare Kidney Diseases.
Source: Pitcher et al. 2023 (15).

Low eGFR levels at renal biopsy and decreases in eGFR levels over time are also
associated with an elevated risk of progression to ESRD and an increased risk of
mortality in patients with IgAN (16, 44). In an assessment of the cumulative risk for
progression to ESRD based on eGFR levels at biopsy in patients with IgAN, patients
with low eGFR levels at renal biopsy (eGFR <30 mL/min/1.73 m?) were 3.6 times
more likely to die compared with an age-matched population (standardised mortality
rate [SMR]: 3.6; 95% confidence interval [Cl]: 2.6, 5.0) (16). Similarly, an
international, retrospective, cohort study of patients with IgAN receiving treatment
with RAS blockade and/or immunosuppressives reported a significant association
between low eGFR levels at biopsy and a 5-year risk of 50% reduction in eGFR or
ESRD (hazard ratio [HR]: 0.70; 95% CI: 0.67, 0.74; p<0.001) (44). The majority of
people with IgAN in the UK RaDaR cohort were shown to be at risk of progression to
kidney failure within their expected lifetime, unless a rate of eGFR loss

<1 ml/min/1.73 m?/year could be maintained (15) (Figure 6). A decline in eGFR of
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3 mL/min/1.73 m?/year was predicted to result in 100% of people diagnosed with
IgAN before 40 years of age reaching kidney failure (15). A decline of as little as 1
mL/min/1.73 m?/year would result in ~40% of people diagnosed before 50 years of
age reaching kidney failure (15). This implies that a decline in eGFR of <1

mL/min/year is required to avoid risk of progression ESRD (15).

Figure 6: Scatter plot of eGFR at diagnosis against age at diagnosis for the UK RaDaR

IgAN cohort
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Source: Pitcher et al. 2023 (15).

Lifestyle factors, such as smoking and alcohol consumption, as well as male gender,
an increased serum IgA/C3 ratio (a prognostic marker for IgAN diagnosis), and
comorbidities that damage the kidneys, such as primary hypertension and diabetes

mellitus, are also associated with progression in IgAN (45-48).
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B.1.3.1.5 Cardiovascular risk in patients with IgAN

Proteinuria (3, 49, 50) and low levels of eGFR (51) are also risk factors for
cardiovascular disease (CVD), which is a leading cause of death in patients with
IgAN (16, 52) and CKD (28). In a meta-analysis of cohort studies conducted to
obtain a summary estimate of the association between measures of proteinuria and
coronary risk, individuals with proteinuria were reported to have an approximately
50% greater risk of coronary heart disease compared with those without the
condition: the relative risk (RR) was 1.47 (95% CI: 1.23, 1.74) (49). Similarly, in an
international meta-analysis of 1,234,182 participants with CKD, the risk of
cardiovascular mortality was approximately 2—3 times higher for patients with lower
eGFR levels (eGFR 15 mL/min/1.73 m? vs eGFR 95 mL/min/1.73 m?, HR: 2.66 [95%
Cl: 2.04, 3.46]; eGFR 45 mL/min/1.73 m? vs eGFR 95 mL/min/1.73 m?, HR: 1.99
[95% CI: 1.73, 2.28]) (51).

B.1.3.1.6 Survival and mortality in IgAN

Patients with IgAN face an average 10-year reduction in life expectancy and a
mortality rate approximately twice that of the general population (16, 17). In a UK
study of 797 patients with IgAN, 23% of patients died at a median follow-up of

6.3 years and the mortality risk was reported to be above the national average (53).
The cause of death was not available for all patients but included ischaemic heart
disease, vascular disease, sepsis, and malignancy (53). Cardiovascular disease has

been reported to be a leading cause of death in patients with IgAN (16, 52).

B.1.3.1.7 Clinical burden

The clinical manifestations of IgAN at presentation typically include haematuria
(which may be visible in urine or not visible, and detected on urine testing),
proteinuria (asymptomatic or manifesting as foamy urine or abnormal sediment),
pain in the sides of the back (flank pain), swelling in the ankles, and high blood
pressure (23, 40, 54). A broad range of other clinical manifestations may also
present and can vary as IgAN progresses (7, 23). These can include progressive
CKD and infections leading to acute care events, including hospitalisation or
emergency department visits (7, 23, 55). Patients with IJAN can experience
tiredness and fatigue which limit physical activity and result in low stamina (19). A
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high risk of certain comorbidities has also been reported for patients with IgAN,
including an 86% increased risk of future ischaemic heart disease compared with the

general population (18).

Patients with IJAN who have advanced CKD have a high symptom burden as
outlined in Table 3 and symptoms become more severe as the disease progresses
(20, 28, 56). If left untreated, kidney failure ultimately leads to death (28). Therefore,
RRT is needed for people with kidney failure, either in the form of chronic dialysis or
kidney transplantation (20, 28). However, dialysis is associated with a debilitating
emotional and physical burden (Section B.1.3.1.8) as well as multiple unpleasant
symptoms frequently reported to include fatigue, muscle weakness, itching, and
sleep problems (56-59). Kidney transplantation is associated with a risk of transplant
failure, disease recurrence, iatrogenic infection, and the requirement for lifelong

immunosuppressive therapy (27, 60-62).

Table 3: Symptoms/signs in patients with CKD and ESRD

Symptoms/signs in CKD Symptoms/signs in ESRD
e Bone/joint pain e Trouble with e Progressive e Anaemia
e Muscle weakness memory uraemia e Electrolyte
e Diarrhoea e Abdominal pain e Volume overload abnormalities
e Anxiety e Depression o Mineral and bone e Acidaemia
disorders e Drowsiness
e Dry mouth e Poor
e Sleep disturbance concentration

e QOedema

Symptoms/signs experienced in both CKD and ESRD

e Fatigue e Pain

o Constipation e Muscle cramps

e Restless leg syndrome e Lack of appetite

e  Pruritus (itching) e Sexual dysfunction

e Dyspnoea (shortness of breath)

Abbreviations: CKD, chronic kidney disease; ESRD, end-stage renal disease.
Source: Fletcher et al. 2022 (56); O’Connor 2012 (20); Voskamp et al. 2019 (63).

B.1.3.1.8 Humanistic burden

The symptoms and emotional burden of IgAN and its treatment can have a life-
changing impact on patients’ lives, causing physical limitations and restricting daily
activities at all disease stages (19-21). Debilitating fatigue can prevent patients from
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achieving simple daily tasks and leading a normal life, while dietary restrictions,
recommended in patients with IgAN, can also negatively affect quality of life and
lifestyle (3, 7, 19, 64). Patients with IgAN suffer from anxiety, depression, and fear of
progression to ESRD (19, 21).

The considerable physical and mental health burden of IgAN increases with disease
progression, particularly when dialysis becomes necessary (21). A diagnosis of CKD
often causes trauma and distress, with uncertainty about the future prompting
patients to re-evaluate their lives (65). Late-stage kidney disease is associated with
worse health-related quality of life scores and perceived health scores compared
with early-stage disease and healthy controls (56, 66-69). Dialysis itself has a
substantial impact on patients ability to work, social life, and wellbeing, due to
increased symptom burden and demanding dialysis schedules which entail lengthy
treatment sessions (3—6 hours) multiple times a week (30, 59, 70-73). As a result,
dialysis is associated with lower health-related quality of life scores in both the
physical and mental domains of patients with CKD compared with earlier stages of

disease and with the general population (Figure 7) (66, 72, 74, 75).
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Figure 7: Differences in QoL scores between the general population, patients with
CKD and patients with CKD on dialysis
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Adapted from: Legrand et al. 2020 (66).

The impact of CKD on patients can place a substantial burden on caregivers, due to
pressures relating to performing tasks, managing lifestyle restrictions, and the
debilitating burden of dealing with the patients’ emotional load (19, 65, 76). Carers of
patients with CKD can be impacted by depressive symptoms or anxiety, with some

caregivers reporting battling an unrelenting and debilitating burden (65).

B.1.3.1.9 Healthcare burden

As the most common form of primary glomerulonephritis worldwide and a leading
cause of ESRD in young people, IgAN significantly contributes to the global burden
of CKD and ESRD (40, 77). However, limited published evidence of the economic
and healthcare burden of IgAN is available (21); the majority of data available relates

to the management of patients with CKD and ESRD.
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CKD is a substantial burden for individuals, healthcare systems, and societies, with
overall annual healthcare costs projected to reach up to £13.99 billion in the UK in
2025 (78-81). Costs increase substantially with progression of CKD, even at early
stages (79, 82). Progression from stages 1-2 to stage 3 is associated with a 1.1-1.7
fold increase in costs, and from stage 3 to stages 4-5 with a 1.3—4.2 fold increase in
costs (79). ESRD is the most expensive stage of CKD (79, 82). The largest direct
cost drivers in CKD and ESRD are hospitalisation and medication costs (83-85).
Indirect cost drivers include productivity loss and years lost due to absenteeism or

presenteeism of patients and/or caregivers, and disability/sick leave (79, 83, 86).

Dialysis is associated with the highest cost burden in patients with ESRD, with a 9.4-
fold increase in mean annual costs reported for patients receiving dialysis compared
with patients with CKD stages 4-5 without dialysis in a population-based cohort
study of the Swedish national healthcare system (29). In an analysis of the costs of
different dialysis modalities in one UK nation (Wales), the annual direct cost per
patient ranged from £15,875 for continuous ambulatory peritoneal dialysis to £31,785
for National Health Service (NHS) unit-based haemodialysis (87). Cost drivers for
dialysis relate to the procedure itself, hospitalisations, outpatient care, transportation,
and drug costs (29, 88-92).

B.1.3.2 Clinical pathway of care

B.1.3.2.1 Current pathway of care

There is currently no cure for IgAN, and no guidance for the management of the
condition have been published by the National Institute for Health and Care
Excellence (NICE). Published NICE Guidelines for the assessment and management
of CKD (NG203) (93) do not contain specific information on the treatment of patients
with IgAN.

Clinical experts have reported that in England, the Kidney Disease Improving Global
Outcomes (KDIGO) guidelines (3) are widely used in the management of patients
with IgAN. Hypertension and proteinuria are major risk factors for progression to

ESRD (3). Therefore, the goal of treatment in IgAN is to control blood pressure and
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reduce proteinuria, in order to slow the rate of renal function decline in IgAN, prevent

or delay dialysis, and/or improve cardiovascular risk (3, 23, 28).

Current treatment of IgAN in the UK is focused on optimised supportive care, which
includes lifestyle modification, blood pressure management, and maximum-tolerated
RAS blockade (angiotensin-converting enzyme inhibitors [ACEi] or angiotensin
receptor blockers [ARB]) (Figure 8) (2, 3). In clinical practice in England, patients
with IgAN are also treated with SLGT2 inhibitors as part of standard of care (SoC) to
provide cardiovascular protection (2). For example dapagliflozin, which has received
NICE approval for the treatment of CKD (TA775) (4), is also anticipated to be used in
patients with IgAN (2).

For patients with IgQAN at high risk of progression to ESRD despite optimised
supportive care, available treatment options are limited and indicated for specific
populations only (3). Due to uncertainty relating to the safety and efficacy of existing
immunosuppressive treatment choices, all patients who remain at high risk of
progressive CKD despite maximal supportive care should be offered the opportunity
to take part in a clinical trial (3). If a clinical trial is not accessible, the KDIGO
guidelines cautiously recommend CS therapy for patients who remain at high risk of
progressive CKD despite maximal supportive care due to the uncertain benefit
relative to AE profile, e.g. higher risk of infections (3). The KDIGO guidelines
stipulate that a detailed discussion of the risks and benefits of each drug should be
undertaken with the patient recognising that AEs are more likely in patients with an
eGFR <50 ml/min/1.73 m?(3). In addition, patient risk should be continuously
monitored, as decisions regarding immunosuppression may change (3). In line with
the KDIGO guidelines, clinical experts have also reported that in England, CS are
prescribed sparingly as a result of their uncertain benefit to risk ratio and significant
toxicity (2). Mycophenolate mofetil (MMF) is recommended in Chinese patients only,
where it can be used as a glucocorticoid-sparing agent (3). Experts reported that in
clinical practice in England, MMF may be administered to Caucasian as well as
Asian patients with IgAN as a glucocorticoid-sparing agent due to the lack of other
available treatment options and despite a lack of clinical evidence showing benefit in

Caucasians (2). Clinical experts reported that in England, the use of
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immunosuppressive agents (CS and MMF) is avoided due to associated serious AEs

and may only be considered in patients with nephrotic syndrome (2).

In patients who have progressed to ESRD, the only treatment option is RRT, either

in the form of a kidney transplant or chronic dialysis (3, 28).
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Figure 8: Current treatment pathway for IgAN in England

. No N ific treatment ired.
Primary IgAN Proteinuria >0.5 g/day ° SPEFE;“';EIP?E:U;;TE”"E

Yes

Persistent proteinuria »1 g/day despite 3—6 months of
optimised supportive care

Initial therapy with angiotensin-converting enzyme inhibitor or angiotensin Il receptor
blocker (not both)

BP management

Lifestyle modification

+ Address cardiovascular risk (treatment options include SGLT2 inhibitors and statins)

Specific populations:
= Asian - consider mycophenolate mofetil as
glucocorticoid-sparing agent?

+ Consider enrolment in clinical trial '

1 In England, MMF may also be administered to
Caucasian patients with IgAN due to the lack of
other available treatment options.

Abbreviations: BP, blood pressure; eGFR, estimated glomerular filtration rate; IgAN, Immunoglobulin A nephropathy; MMF, mycophenolate mofetil; SGLT2, sodium-glucose
cotransporter-2.

1 Based on the KDIGO 2021 guidelines (3), high risk of progression in IgAN is currently defined as proteinuria >0.75—-1 g/d despite 290 days of optimised supportive care.
Although CSs are included in the KDIGO 2021 treatment pathway (3), UK clinical experts indicated that the use of CSs in people with IgAN is avoided due to associated
serious adverse events (AEs) and may only be considered in patients with nephrotic syndrome (2). CSs have therefore not been included in the treatment pathway diagram.
Source: KDIGO, 2021 (3) and Britannia Pharmaceuticals TRF-budesonide UK advisory board report 2023 (2).
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B.1.3.2.2 TRF-budesonide: place in the treatment pathway

TRF-budesonide is the first and only approved treatment specifically designed for
patients with IgAN. It has been formulated to release the active component,
budesonide, in the distal ileum where it is expected to exert a disease-modifying anti-
inflammatory effect at a primary site of gd-IgA production, the Peyer’s patches
(Figure 9) (5).

The mechanism of action of TRF-budesonide was investigated in an exploratory
analyses of patient serum samples from the phase 2b Nef-202 study, where
systemic levels of gd-IgA1 and of IgA containing immune complexes were
significantly reduced by treatment with TRF-budesonide in a dose-dependent
manner (94). TRF-budesonide treatment also positively modulated levels of gut-
relevant biomarkers, with decreases in the serum levels of secretory IgA and IgA
specific for casein A and gliadin reported (95). A treatment-related reduction in
serum levels of fatty acid-binding protein 2, a marker of gut permeability, was also
observed (95). In addition, TRF-budesonide treatment was associated with a
decrease in serum PRO-C6, a marker of collagen type VI formation, and increase in
urinary C3M/creatinine, a marker of collagen type Ill degradation, indicating a
positive effect on interstitial fibrosis (96). Levels of serum BAFF and circulating
soluble BCMA and TACI, which are markers of B cell homeostasis, were reported to
be significantly lower following treatment with TRF-budesonide (p<0.05),
representing changes in T cell independent B cell maturation in the gut in response

to treatment (97).

Overall, these effects suggest that TRF-budesonide may contribute to the long-term
preservation of renal function in patients with IJQAN. By reducing the levels of immune
complexes circulating in the blood, it is anticipated that TRF-budesonide will have a
disease-modifying effect, preventing the downstream effects of their deposition in the

kidneys, such as kidney inflammation, damage, and loss of function (1, 5).
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It is anticipated that TRF-budesonide will be used in adult patients with primary IgAN
who (Figure 10):

« are on a stable dose of maximally-tolerated RAS inhibitor therapy

« are at risk of rapid disease progression with a UPCR 21.5 g/g (1)
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Figure 9: The targeted action of TRF-budesonide in IgAN

Immune complexes with
gd-IgAs and autoantibodies
deposit in the kidney,
leading to inflammation
and fibrosis which in some
cases results in kidney
flare

o Patients with IgAN
often have high levels
of gd-IgAs, which are
produced primarily by

TRF-budesonide is an oral,
targeted-release formulation of
P , tches i budesonide which is released at
t;gz:si:;a":uﬁ: (')r; the distal ileum where its anti-

inflammatory action is thought to
the GI tract .
decrease secretion of gd-IgAs

Abbreviations: Gl, gastrointestinal; gd-IgA, galactose-deficient immunoglobulin A IgAN, immunoglobulin A
nephropathy.

Sources: Pattrapornpisut et al. 2021 (7); Suzuki et al. 2011 (13); Del Vecchio et al. 2021 (5); Fellstrom et al. 2017
(6).
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Figure 10: Anticipated place in treatment pathway for TRF-budesonide

) No £ -
Primary IgAN Proteinuria »0.5 g/day Ne SPE:;E;K?;T::;;T\?U"M'

Yes

Persistent proteinuria »1 g/day despite 3—-6 months of
optimised supportive care

blocker (not both)

BP management

Lifestyle modification
Itis a nticipated that TRF-budesonide « Address cardiovascular risk (treatment options include SGLT2 inhibitors and statins)
(16 mg/day for 9 months) will be used in adult
patients with primary IgAN who are:

I = Initial therapy with angiotensin-converting enzyme inhibitor or angiotensin Il receptor

= on a stable dose of maximally-tolerated

RAS inhibitor therapy ) R specific populations:
* Consider enrolment in clinical trial = Asian - consider mycophenolate mofetil as
« atrisk of rapid disease

glucocorticoid-sparing agent*
progression with a UPCR =1.5 g/g
T In England, MMF may also be administered to

Caucasian patients with IZAN due to the lack of
other available treatment options

Abbreviations: BP, blood pressure; eGFR, estimated glomerular filtration rate; IgAN, Immunoglobulin A nephropathy; MMF, mycophenolate mofetil; RAS, renin-angiotensin
system; SGLT2, sodium-glucose cotransporter-2; UPCR, urine protein to creatinine ratio.

1 Based on the KDIGO 2021 guidelines (3), high risk of progression in IgAN is currently defined as proteinuria >0.75—-1 g/d despite 290 days of optimised supportive care.
Although CSs are included in the KDIGO 2021 treatment pathway (3), UK clinical experts indicated that the use of CSs in people with IgAN is avoided due to associated
serious adverse events (AEs) and may only be considered in patients with nephrotic syndrome (2). CSs have therefore not been included in the treatment pathway diagram.
Source: KDIGO, 2021 (3) and Britannia Pharmaceuticals TRF-budesonide UK advisory board report 2023 (2).
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B.1.3.3 Unmet need

Current treatment options for the management of IgAN are limited, with no therapies
licensed specifically for patients with IgAN (27, 98, 99). Therefore, guidelines and
clinical experts recommend that patients with IgJAN who remain at high risk of
progressive CKD despite maximal supportive care should be offered the opportunity
to take part in a clinical trial (2, 3, 7). If a clinical trial is not accessible, systemic CS
therapy is cautiously recommended for patients at high risk of progression despite
maximal supportive care (3, 7). However, CSs are associated with an uncertain
benefit-to-risk ratio and significant toxicity (3, 7, 24-26) and data supporting the
efficacy or reduced toxicity of alternate-day glucocorticoid regimens or dose-reduced

protocols are limited (3).

In the TESTING (26) clinical trial comparing patients with IgAN receiving CSs plus
supportive care with those receiving supportive care alone, CSs were associated
with higher rates of serious adverse events (SAEs; 28 vs 4 events; p=0.001),
particularly serious infections (13 vs 0 events; p<0.001). The increased risk of SAEs
led to modification of the TESTING trial to assess a reduced dose of CS (0.6—

0.8 mg/kg per day reduced to 0.4 mg/kg per day) (26, 100). Although a lower
incidence of serious adverse events was observed in the reduced-dose group after
these changes were made, safety concerns including excess hospitalisations and
serious infections were reported (100). In the STOP-IgAN study of the effect of
immunosuppressive therapy in addition to SoC in people with IgAN, a greater
number of infection events were reported in the immunosuppression plus supportive
care group vs supportive care alone (174 vs 111; p=0.07), of which 25% were
considered by the investigators to be related to the study treatment (24). There was

no significant difference in the annual decline in eGFR between the two groups (24).

Due to the moderate-quality evidence available, clinical guidelines present a weak
and cautious recommendation for use of CSs in patients with IgAN at high risk of
progression to ESRD (3, 7). Clinical experts indicated that in clinical practice in
England, CS use is reserved for people with nephrotic syndrome (2). Additional
immunosuppression has not been reported to convey significant clinical
improvements in patients with IgAN, with the exception of MMF in patients of Asian

descent (99).
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For patients with IJAN who progress to ESRD, treatment options are limited to
dialysis or kidney transplantation, which substantially increase disease burden
(Section B.1.3.1.7 t0 B.1.3.1.9) (3, 7, 20, 27, 28). Dialysis is associated with physical
limitations, reductions in quality of life, and a high economic burden (29, 56-59, 70).
Transplantation is associated with a risk of transplant failure, iatrogenic infection, and

disease recurrence, estimated to occur in ~30% of recipients (27, 60, 61, 101).

Due to the high risk of lifetime progression to ESRD (Section B.1.3.1.4) and limited
treatment choices, there remains a significant unmet need for safe and effective
therapies which target the underlying mechanisms of IJQAN. As a therapeutic option
specifically developed to inhibit the pathogenetic process of IgA nephropathy at its
source, while avoiding the toxicity of systemic glucocorticoids, the introduction of

TRF-budesonide may address this unmet need.

B.1.4  Equality considerations

As presented in Section B.1.3.1.2, IgAN is more frequently diagnosed in males than
females and in Caucasian and Asian populations compared with Black populations
(22, 37). While the epidemiology of IgAN will affect the demographics of patients
eligible for treatment with TRF-budesonide, the use of TRF-budesonide is not

expected to raise any equality issues.
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B.2 Clinical effectiveness

Overview

o NeflgArd Nef-301 is a multinational, randomised, double-blind, placebo-
controlled, multicentre clinical trial (NCT03643965) with a two-part design
comparing oral TRF-budesonide 16 mg/day with placebo in patients with
primary IgAN treated with optimised RAS inhibition therapy:

o Part A evaluated the efficacy and safety of TRF-budesonide, and is
presented in this submission

o Part B completed in February 2023 and evaluated the effect of TRF-
budesonide on long-term renal function preservation (data analyses
expected to be completed in Q3/4 2023)

¢ This submission focuses on adult patients with primary IgAN with a baseline
UPCR 21.5 g/g (a subpopulation of the NeflgArd Nef-301 trial), in line with the
licensed indication of TRF-budesonide (1) and the decision problem defined in
Section B.1.1

Clinical efficacy summary

e The results of the NeflgArd Nef-301 trial confirmed the efficacy of TRF-
budesonide in significantly reducing proteinuria and slowing the decline in eGFR
in patients with primary IgAN and a baseline UPCR 21.5 g/g who were already
receiving optimised and stable RAS blockade

¢ Treatment with TRF-budesonide 16 mg/day provided statistically significant and
clinically-relevant improvements in the primary efficacy endpoint, with a [}
reduction in UPCR after 9 months of treatment compared with placebo (95% CI:

N -

o Published meta-analyses have demonstrated consistent associations
between early reductions in proteinuria and lower risk of kidney function
loss, progression to ESRD and mortality in patients with IgAN and CKD
(102-106)

o Proteinuria continued to improve during 3 months of untreated follow-up,
with a ] reduction in UPCR (95% CI: |[ll; o=l in patients who had
received TRF-budesonide 16 mg/day compared with placebo
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¢ Administration of TRF-budesonide 16 mg/day maintained kidney function during
9 months of treatment (% eGFR decrease from baseline at 9 months;
B L/min/1.73 m2 decrease), whereas patients receiving placebo experienced
a % deterioration in eGFR (JJl] mL/min/1.73 m2 decrease versus baseline;

p=H

o Of note, at 9 months of treatment with TRF-budesonide 16 mg/day, the
absolute change from baseline in eGFR following 9 months was [}
mL/min/1.73 m2 (in comparison to [ for the placebo arm). This further
demonstrates that treatment with TRF-budesonide may slow the
progression to kidney failure

o This eGFR treatment effect was maintained during the 3-month follow-up
period after stopping TRF-budesonide 16 mg/day. A [J% eGFR treatment
benefit (p=]l) vs placebo was observed at 12 months, highlighting a
significant delay in the progression of kidney disease

¢ Results for the subgroup of patients with a baseline UPCR 21.5 g/g were
generally consistent with the full trial population

Clinical safety summary

e The majority of AEs reported by patients who received TRF-budesonide
16 mg/day were mild to moderate ([ [ |} dQ@QNEEII in the TRF-budesonide 16
mg/day group and | in the placebo group experienced a severe
treatment-emergent AE [TEAE]) and were in-line with the known safety profile of
an oral budesonide product

¢ Importantly, no severe infections — which occur frequently during treatment with
the use of systemic CSs (3, 7, 24-26) — were reported during treatment with
TRF-budesonide, and there was no increase in overall infections compared with
placebo (JJ|% patients in the TRF-budesonide group vs % patients in the
placebo group experienced an infection)

e In total, _ in the TRF-budesonide 16 mg group with a baseline
UPCR 21.5 g/g and | in the placebo group discontinued study
treatment due to a TEAE (up until 14 days after the last dose of study
treatment). There were no deaths during the trial
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B.2.1 Identification and selection of relevant studies

A systematic literature review (SLR) was conducted to identify relevant clinical data
assessing the clinical effectiveness and safety of treatments, including TRF-

budesonide and relevant comparators for primary IgAN.

An overview of the methodology, including search strategy, Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram, list of
included studies and list of excluded studies at full paper review is provided in
Appendix D. A total of 51 individual publications were included in the SLR; of these,
two studies were identified which provided relevant information on TRF-budesonide
in patients with IgAN (6, 107, 108).

B.2.2 List of relevant clinical effectiveness evidence

The efficacy and safety of TRF-budesonide is being investigated in an ongoing
clinical development program in patients with IgAN, a summary of which is provided
in Table 4.

Results from Part A of the NeflgArd Nef-301 pivotal phase 3 study provides the
efficacy and safety evidence relevant to the current submission and used to inform
the economic model. Details of the ongoing studies of TRF-budesonide in patients

with IgAN are provided in Section B.2.11.
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Table 4: Clinical effectiveness evidence

Part A evaluated
the efficacy and
safety of TRF-
budesonide

Part B is evaluating TRF-
budesonide for long-term renal

function preservation

single-arm, extension
trial with active
treatment in patients
who completed the
NeflgArd phase 3 trial

Study NeflgArd Nef-301 (NCT03643965) NeflgArd-OLE Nefigan Nef-202 Phase 2a
Part A Part B (NCT04541043) (NCT01738035) (NCT00767221)
Primary sources CSR (107), Barratt et al. 2023 (108) Study protocol (109) Fellstrom et al. 2017 (6) Smerud et al.
2011 (110)
Study design Phase 3, double-blind, RCT Phase 3b open-label, Phase 2b, double-blind, RCT | Open-label,

uncontrolled proof-of-
concept study

Population

e =18 years with biopsy-confirmed primary IgAN

e eGFR 235 and <90 mL/min per 1.73 m?
e Proteinuria 21 g/day or UPCR =0.8 g/g

e Patients who
completed the
NeflgArd phase 3
trial

e >18 years biopsy-
confirmed primary IgAN

e eGFR 245 mL/min per
1-73 m?

e UPCR >0.5 g/g or urine
protein 20.75 g/24-h

e >18 years

e U-albumin
>500 mg/day

e S-creatinine
<200 pymol/L

Intervention(s)

Optimised RASI
therapy plus
TRF-budesonide
16 mg/day

No intervention

Optimised RASI
therapy plus TRF-
budesonide 16
mg/day (all patients)

Optimised RASI therapy plus
TRF-budesonide 16 mg/day
or TRF-budesonide

8 mg/day or placebo (1:1:1
randomisation stratified by

Optimised RASI
therapy plus TRF-
budesonide 8 mg/day

Comparator(s) Optimised RASI baseline UPCR)
therapy plus
placebo
Status Completed Completed February 2023. Ongoing (end date: Completed Completed
Data analyses expected to May 2024)
complete Q3/4 2023.
Indicate if study Yes X Yes Yes Yes X Yes
supports
application for No No No X No No X
marketing
authorisation
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Study NeflgArd Nef-301 (NCT03643965) NeflgArd-OLE Nefigan Nef-202 Phase 2a
Part A Part B (NCT04541043) (NCT01738035) (NCT00767221)

Indicate if study Yes X Yes Yes Yes Yes

used in the

economic model No No X No X No X No X

Rationale if study

Not applicable

Study ongoing — data not

Study ongoing — data

Phase 2 study

Phase 2 study

endpoints at

receiving rescue treatment

e SF-36 at 9 and 24 months

not used in available not available
model
Primary ¢ Ratio of AUC-based endpoint of e Change in UPCR e Mean change from e Change in 24-h
endpoints UPCR at eGFR calculated as a time- and change in baseline in UPCR over the urine albumin
9 months weighted average of eGFR eGFR at 9 months 9-month treatment phase excretion
compared with recordings observed at each following the first
baseline time point over 2years dose of TRF-
(analysis to be performed budesonide
when the last patient compared with
randomised has complete baseline
Visit 17b)
Other reported ¢ Ratio of 2-year eGFR slope ¢ Incidence of TEAEs | ¢ Mean changes from e Changes in serum
outcomes eGFR at9 Time to 30% reduction from from enrolment up baselin_e in UPC'R, eGFR, creatinine, eGFR
and 12 baseline in eGFR to 12 months 24-h urine protein and serum
months ) L excretion, UACR, and 24- concentrations of
compared Time to rescue medication h urine albumin excretion - IgA and IgA
with baseline Ratio of UPCR, UACR, and assessed at various antibodies against
e Ratio of eGFR compared with _ timepoints gliadin
UACR at 9 baseline averaged over time * Presence/absence of « Safety endpoints
months points between 12 and microhaematuria
compared with 24 months, inclusive
baseline Proportion of patients
e Supportive without microhaematuria in
analyses of at least two time points
the above Proportion of patients
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Study

NeflgArd Nef-301 (NCT03643965)

Part A

Part B

NeflgArd-OLE
(NCT04541043)

Nefigan Nef-202
(NCT01738035)

Phase 2a
(NCTO00767221)

time points up
to 12 months

o 1-year eGFR
slope

o Safety
variables

o Exploratory analyses on
blood and urine

Safety variables

Abbreviations: eGFR, estimated glomerular filtration rate; IgAN, immunoglobulin A nephropathy, OLE, open-label extension; RAS, renin-angiotensin system; SF-36, short form

36; TRF, targeted-release formulation; UACR, urine albumin to creatinine ratio; UPCR, urine protein to creatinine ratio.
Note: Outcomes marked in bold have been incorporated into the economic model.

Source: Calliditas Therapeutics AB. Data on file. Clinical study report Nef-301. 2021 (107); Calliditas Therapeutics AB. Data on file. Clinical study report Nef-301-OLE. (109);
Fellstrdm et al. 2017 (6); Smerud et al. 2011 (110).
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B.2.3 Summary of methodology of the relevant clinical

effectiveness evidence: NeflgArd Nef-301

B.2.3.1 Summary of trial methodology

NeflgArd Nef-301 is a multinational, randomised, double-blind, placebo-controlled,
multicentre clinical trial (NCT03643965) with a two-part design (Figure 11) (107). The
aim was to evaluate the efficacy, safety, and tolerability of oral TRF-budesonide

16 mg/day compared with placebo in patients with primary IgAN treated with
optimised RAS inhibition therapy. A placebo comparator was selected due to the

lack of approved treatments for patients with IgAN at risk of progressing to ESRD.

The methodology of NeflgArd Nef-301 Part A, which constitutes the key evidence
supporting this submission, is provided in Table 5. The trial included adult patients
with primary IgAN, however, this submission focuses on adult patients with primary
IgAN with a UPCR 21.5 g/g in line with the licensed indication (1).

Figure 11: NeflgArd Nef-301 phase 3 trial design

| Part A | | Part B ]
‘ Screening | ‘ Treatment | ‘ Follow-up period | | No treatment follow-up period |
4 N T ™~ /7 T ™~ e ~
15to f 9 months of " 2-week 10-week /" 1-year follow-up from Part A based
35 days double-blind tapering follow-up on statistical significance in eGFR
treatment of double- AUC endpoint
blind
treatment No study Study visits every 6 months and telephone
) N F‘WQ contacts 3 months after ach study wvisit
TRF-budesonide | TRF-budesonide administered
16 mg/day | 8 mg/day No study drug administered
g Blinding will
R remain in Blinding will remain in place
, \| place
\‘ Placebo | Placebo If required, rescue tx = SOC
| . / ] Immunosuppressants
. AANG AN N ARG I

| Optimised RAS inhibition |

‘( Proteinuria endpoint J

‘ eGFR AUC-based endpoint J

Abbreviations: AUC, area under the curve; eGFR, estimated glomerular filtration rate; R, randomisation; RAS,
renin-angiotensin system; SoC, standard of care; TRF, targeted-release formulation; tx, treatment.
Source: Adapted form Calliditas Therapeutics AB. Data on file. Clinical study report Nef-301. 2021 (107).
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Table 5: Summary of NeflgArd Nef-301 (NCT03643965) Part A methodology

Study NeflgArd Nef-301 (NCT03643965) Part A

Study objective The primary objective of Part A of NeflgArd Nef-301 was to assess the effect of TRF-budesonide
16 mg/day treatment on urine UPCR over 9 months compared with placebo.

Trial design Multinational, randomised, double-blind, placebo-controlled, multicentre clinical trial.

Duration of study

Part A of the trial included a screening period (up to 35 days) followed by a 9-month blinded treatment
period, and a 3-month follow-up period (including a 2-week tapering period).

The data cut-off date for Part A was 5 October 2020; the Part A DCO was scheduled to occur once the first
201 randomised patients had had the opportunity to complete their 9-month visit.

Method of randomisation

Patients were randomised 1:1, using an Interactive Response Technology system, to receive:
¢ TRF-budesonide 16 mg (four 4 mg capsules administered orally once daily)
¢ Placebo (four matching capsules administered orally once daily)

Randomisation was stratified according to baseline proteinuria (<2 g/24 hours or >2 g/24 hours); baseline
eGFR (<60 mL/min/1.73 m? or 260 mL/min/1.73 m?2); and geographic region (Europe, North America, South
America, or Asia Pacific).

Method of blinding (care provider, patient,
and outcome assessor)

Double blinded study, i.e. the patients, investigators, and site staff conducting study procedures, evaluating
patients, entering study data, and/or evaluating study data were blinded to treatment assignment

Eligibility criteria for participants

Key inclusion criteria
e 218 years of age
o Diagnosed IgAN with biopsy verification within past 10 years

¢ Receiving a stablet dose of RAS inhibitor therapy (ACEi and/or ARB) at the maximum allowed dose or
MTD according to the 2012 KDIGO guideline for 3 months prior to randomisation (target
SBP<125 mmHg and DBP <75 mmHg recommended)

¢ Proteinuria 21 g/day or UPCR 20.8 g/g (290 mg/mmol) in two consecutive measurements
e eGFR (using CKD-EPI formula) 235 and <90 mL/min/1.73 m?

Key exclusion criteria

e Other causes of mesangial IgA deposition, other glomerulopathies, nephrotic syndrome

¢ Recipients of a kidney transplant
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Study

NeflgArd Nef-301 (NCT03643965) Part A

o Acute/chronic/latent infectious disease, chronic UT], liver cirrhosis, a history of unstable angina, class Il
or IV congestive heart failure, clinically significant arrhythmia, unacceptable blood pressure control,
poorly controlled type 1 or type 2 DM, liver cirrhosis, diagnosed malignancy within past 5 years,
osteoporosis in medium-/high-risk category, glaucoma, cataracts, Gl disorders that could interfere with
release of study drug

e Hypersensitivity to budesonide, previous severe adverse reactions to steroids

e Treated with any systemic CSs within the 3 months before randomisation or treated with any systemic
CSs within the 12 months before randomisation except for a maximum of three periods of 2 weeks with
the equivalent of <0.5 mg/kg/day prednisolone for non-IgAN indications

e Treated with immunosuppressive medications within the 12 months before randomisation
e Taking potent inhibitors of cytochrome P450 3A4

¢ Pregnant, breastfeeding, or unwilling to use highly-effective contraception (women of childbearing
potential)

o Life expectancy <5 years

e Current or prior (within the past 2 years) alcohol or drug abuse, other medical or social reasons for
exclusion at the discretion of the Investigator

Settings and locations where the data were
collected

NeflgArd Nef-301 is being conducted across 155 nephrology clinics in 20 countries: Argentina, Australia,
Belarus, Belgium, Canada, China, Czech Republic, Finland, France, Germany, Greece, Italy, Poland,
South Korea, Sweden, Taiwan, Turkey, Spain, US, UK.

Trial drugs (the interventions for each group
with sufficient details to allow replication,
including how and when they were
administered)

Intervention(s) (n=[x]) and comparator(s)

(n=[x])

Study drugs: Patients were assigned to receive TRF-budesonide 16 mg/day (four 4 mg capsules once
daily), or matching placebo (four matching capsules once daily) administered orally for 9 months during the
treatment period (Part A).

After completing 9 months of study treatment, the daily dose of study drug was reduced from four capsules
once daily (TRF-budesonide 16 mg or placebo) to two capsules once daily (TRF-budesonide 8 mg or
placebo) for 2 weeks to prevent adrenal insufficiency (tapering period in Part A).

Background medication: Optimised supportive care required that patients receive the maximum tolerated
or maximum allowed (country-specific) dose of an angiotensin converting enzyme inhibitor and/or an
angiotensin |l type | receptor blocker for at least 3 months before randomisation. This dose remained stable
throughout the duration of the trial.
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Study NeflgArd Nef-301 (NCT03643965) Part A

Permitted and disallowed concomitant Permitted concomitant medications:

medications e Over the entirety of the study (Parts A and B), patients were allowed up to 3 courses of treatment with
CSs in any 2-year period for non-IgAN indications, provided no treatment course was greater than
2 weeks and the CS dose did not exceed the equivalent of 0.5 mg/kg/day prednisolone

e Topical or inhalation products containing CS or immunosuppressants
Excluded medications:
¢ Systemic immunosuppressive drugs (including CSs), except when used as rescue medications

¢ Herbs for medicinal use, including Chinese herbs and Chinese traditional medicines, with a known effect
on the immune system (e.g. Tripterygium wilfordii) or with a known effect on decreasing proteinuria and
creatinine

¢ Potent inhibitors of cytochrome P450 3A4 - patients were also instructed to avoid grapefruit and
grapefruit juice

o Patients were to avoid starting new medications and making changes to existing medications

Primary outcomes (including scoring Ratio of UPCR (based on 24-hour urine collections) at 9 months following the first dose of study drug
methods and timings of assessments) compared with baseline.

Analyses were also performed after 3, 6, 9, and 12 months to describe the time course of effect.

Other outcomes used in the economic ¢ Ratio of eGFR at 3, 6, 9, and 12 months compared with baseline calculated using the CKD-EPI formula
model/specified in the scope ¢ Ratio of UACR at 3, 6, 9, and 12 months compared with baseline

e 1-year eGFR slope

o Treatment-emergent adverse events assessed at all visits

¢ Adverse events of special interest assessed at all visits

e SF-36 quality of life assessment at 9 months
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Study NeflgArd Nef-301 (NCT03643965) Part A

Pre-planned subgroups The pre-defined subgroups for the Part A primary endpoint and eGFR at 9 months were:
e Age (<45 years, or 245 and <65 years)

e Gender (male or female)

e Region (Europe or North America)
e Baseline proteinuria (<2 g/24 hours or =22 g/24 hours)
e Baseline eGFR (<60 mL/min/1.73 m2 or 260 mL/min/1.73 m?)

¢ Dose of RAS inhibitor therapy (ACEis and/or ARBs) with patients split into three groups: <50%, 250% to
<80% and 280% of the maximum allowed dose

e Subgroup analyses of eGFR according to weight (<85 kg or 285 kg) and baseline UPCR (<1.5 g/g or
=1.5 g/g) were added post hoc.

Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; CKD-EPI, chronic kidney disease epidemiology collaboration equation; DBP,
diastolic blood pressure; DCO, data cut-off; DM, diabetes mellitus; eGFR, estimated glomerular filtration rate; CS, corticosteroid; Gl, gastrointestinal; IgA, immunoglobulin A;
IgAN, immunoglobulin A nephropathy, KDIGO, Kidney Disease: Improving Global Outcomes; MTD, maximum tolerated dose, RAS, renin-angiotensin system; SBP, systolic
blood pressure; SF-36, Short Form 36; TRF, targeted-release formulation; UACR, urine albumin to creatinine ratio; UK, United Kingdom; UPCR, urine protein to creatinine
ratio; US, United States; UTI, urinary tract infection.

1 A stable dose was defined as doses within 25% of the dose at randomisation; patients on a stable dose of RAS inhibitor therapy (ACEis and/or ARBs) below the maximum
allowed dose or MTD according to the 2012 KDIGO guideline were permitted if an attempt to reach the maximum allowed dose or MTD had been performed or if such attempt
was deemed unsafe for the patient by the Investigator.

Source: Calliditas Therapeutics AB. Data on file. Clinical study report Nef-301. 2021 (107).
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B.2.3.2 Appropriateness of the efficacy outcomes assessed

Assessing the efficacy of treatments for IQAN is complicated by the long-term nature
of disease progression in the majority of patients (102, 103). The evaluation of

treatment efficacy therefore relies on the use of surrogate endpoints (3, 102, 106).

Reducing proteinuria (assessed by measuring proteinuria over 24 hours, UPCR,
and/or urine albumin to creatinine ratio [UACR]) slows the progression of CKD and is
accepted as a surrogate endpoint for improved outcomes in IgAN by KDIGO, the
European Medicines Agency, and clinical experts in England (2, 3, 102, 106).
Associations between reduced proteinuria and a lower risk of decline in kidney
function, progression to ESRD, and mortality in patients with IJAN and CKD have
been consistently demonstrated (102, 103, 105, 106, 111). For example, an analysis
of patient level data from two UK registries including patients with IgAN (Leicester
General Hospital) and patients with nephrotic syndrome (UK National Registry of
Rare Kidney Disease) showed that a 30% reduction in proteinuria in patients with
IgAN conferred a 50% lower risk of ESRD, extending the median time to ESRD by
10.7 years (from 12.4 to 23.1 years) and increased the 5-year ESRD-free survival
rate from 78% to 88% (111). Similarly, an individual-patient level meta-analysis
demonstrated that a 50% decline in proteinuria at nine months was associated with a
60% lower risk of doubling of serum creatinine, ESRD or death (103). A study by
Inker et al. 2021 (104) further supports the use of early reduction in proteinuria as a
surrogate endpoint for studies of CKD progression in IgAN. The individual patient
meta-analysis included data from 1,037 patients across 12 trials and demonstrated
that effects on proteinuria at 6 months were predictive of positive treatment effects

on eGFR slope at various later time points (including 2 years) in patients with IgAN.

Glomerular filtration rate is generally considered the most useful overall measure of
kidney function, with CKD stages defined by eGFR levels (2, 106). Decreases in
eGFR levels over time (measured by eGFR slope) are associated with an elevated
risk of progression to ESRD and an increased mortality risk in patients with IgAN (16,
44,112, 113). As a severe reduction in eGFR is defined as kidney failure, by
definition, a decline in eGFR is representative of progression to kidney failure (106).
A reduction in eGFR from baseline over a 2- to 3-year period is considered by

regulatory authorities to be an acceptable surrogate outcome measure for kidney
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failure in clinical trials (3, 106, 114). In addition, in a meta-analysis of 13 IgAN clinical
trials, a treatment effect on 1-year eGFR slope was demonstrated to be a major,
independent predictor of treatment effect on long-term clinical outcomes in IgAN,
supporting its use as a surrogate endpoint (115). The study reported that a sustained
effect on eGFR slope provided a clear indication of a disease-modifying treatment
effect (115).

As UPCR and eGFR are considered to be suitable markers of long term clinical
benefit, it is assumed that the treatment effects in Part A of NeflgArd Nef-301 will not
only translate into improvements in later clinical endpoints, but will also translate into
a statistically significant and clinically meaningful improvement for the Part B primary
endpoint. This has been confirmed, with a statistically significant (p<0.0001) benefit
over placebo in eGFR observed over the 2-year period of 9-months of treatment with
TRF-budesonide or placebo and 15-months of follow-up off drug in initial analyses of
Part B of NeflgArd Nef-301 (116).

B.2.3.3 Baseline characteristics and demographics

The baseline patient demographics, disease, and treatment characteristics for

patients with UPCR 21.5 g/g at baseline are presented in Table 6.

Demographic and disease characteristics were balanced between treatment groups.
The proportion of men (J|%) and women (Jl}%) was consistent with that expected
for a predominately White (Jl|%) 1gAN patient population (117, 118), with half
(Jl2%) of all patients aged <45 years. Median UPCR at baseline was [l o/g; % of
patients had baseline proteinuria of 22 g/day, and kidney function was mildly-to-
moderately impaired overall (median eGFR: - ml/min/1.73 m?). In addition, most

patients (JJf|%) had micro-haematuria at baseline, detected by dipstick.
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Table 6: Baseline characteristics of patients with UPCR 21.5 g/g at baseline in

NeflgArd Nef-301 Part A

Characteristic

TRF-
budesonide
16 mg

=l

Placebo

(=0

Total (n=]l§

Median age (range), years

Age distribution, n (%)

<45 years

245 and <65 years

265 years

Sex, n (%)

Male

Female

Childbearing potential (female only), n

(%)

nt

Yes

No

Race, n (%)

White

Asian

Black or African American

Other

Weight, kg

Median (IQR)

Min, max

BMI, kg/m?

Median (IQR)

Min, max

SBP, mmHg

Median (IQR)

Min, max

DBP, mmHg

Median (IQR)

Min, max

UPCR (g/g), median (IQR)

UACR (g/g), median (IQR)

Proteinuria, g/day, median (IQR)

Proteinuria, n (%)
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Characteristic TRF- Placebo Total (n=]l§
budesonide (n=.)
16 mg
(n=l)
<2 g/day I I I
>2 and <3.5 g/day I I ]
>3.5 g/day ] I ]
eGFR (CKD-EPI), mL/min/1.73 m?
eGFR (CKD-EPI), mL/min/1.73 m?, I I
median (IQR)
Time from IgAN diagnosis to trial entry, years
nt | N i
Median (IQR) I I I
Patients with prior CS or I ] ]
immunosuppressive use, n (%)
Use of any RAS inhibitor therapy, n (%)
Patients on either ACEi or ARB - - -
Patients on ACEi alone - - -
Patients on ARB alone - - -
Patients on both ACEi and ARB [ ] e

Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin Il type | receptor blocker; BMI,
body-mass index; CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration; DBP, diastolic blood pressure;
eGFR, estimated glomerular filtration rate; FAS, full analysis set; CS, corticosteroid; IgAN, immunoglobulin A
nephropathy; IQR, interquartile range; max, maximum; min, minimum; RAS, renin-angiotensin system; SAS,
safety analysis set; SBP, systolic blood pressure; TRF, targeted-release formulation; UACR, urine albumin to
creatinine ratio.

1 Number of participants recorded if different from the full sets for the subgroup.

Baseline was defined as the last measurement prior to the first dose of study drug. Baseline for SBP and DBP
was defined as the arithmetic mean of all measurements prior to the first dose of study drug. Baseline proteinuria
and eGFR, were calculated as the geometric mean of the two consecutive measurements prior to randomisation.
Source: Calliditas Therapeutics AB. Data on file. Additional data from NeflgArd for baseline UPCR 21.5 g/g
subgroup. Table 14.1.3.2d.2022 (119).

B.2.3.4 Expert elicitation/opinion

UK clinical and health economic expert opinion was sought to support the
submission for TRF-budesonide for the treatment of patients with IgAN, with expert
opinion collected at an advisory board meeting in February 2023. Six experts
participated (3 clinicians and 3 health economic experts). The criteria for selecting
suitable experts were expertise and experience of treating IgAN in the UK (clinician)
and specialised technical expertise in economic evaluation and health technology

assessment (HTA; health economic expert).
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Experts were provided with pre-read material prior to the advisory board which
contained an overview of IJAN and the current UK treatment landscape, TRF-
budesonide clinical trial data, and TRF-budesonide health economic model
information. The objective of the advisory board was to discuss the robustness of the
clinical data and assumptions informing economic modelling to ensure the models
and supporting evidence are appropriate for submission to UK HTA agencies. The

goals were as follows:

e Assess the clinical evidence and clinical positioning of TRF-budesonide in the
treatment pathway for IgAN in England (TRF-budesonide clinical evidence and

treatment positioning)

e Validate the cost-effectiveness model, model inputs and test model
assumptions (Cost-effectiveness model validation)
Topics for which further clarification was required were followed-up via email

communication with the relevant attendee.

For full details of the advisory board refer to the relevant Britannia Pharmaceuticals
report (data on file (2)).

B.2.4  Statistical analysis and definition of study groups in the

relevant clinical effectiveness evidence

B.2.4.1 Populations analysed
The following analysis sets were defined for the NeflgArd Nef-301 study Part A:
e The Part A full analysis set (FAS, n=197), which included all patients who had

received at least one dose of study drug, provided an evaluation of efficacy and
safety in a population of patients who had the opportunity to receive the full 9-

month treatment regimen

e The Part A safety analysis set (SAS, n=294), which included all randomised
patients who had received at least one dose of study drug as of the data cut-off

(DCO), was presented for completeness

e The Part A per protocol set included all data from patients in the FAS for whom
no protocol deviations occurred during the study period that were considered to
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have the potential to impact the efficacy evaluation. The Part A Per Protocol

Set was determined through blinded review prior to Part A database lock

The evaluation of the efficacy of TRF-budesonide in patients with a baseline UPCR
of 21.5 g/g was a subgroup analysis in the NeflgArd Nef-301 study. The TRF-
budesonide indication is for the treatment of adult patients with primary IgAN at risk
of rapid disease progression with a UPCR 21.5 g/g (1), the results for this patient
population are presented in the main body of this submission. A summary of the

results for the FAS is presented in Appendix D.
In all efficacy analyses, any data impacted by rescue medication were excluded.

B.2.4.2 Statistical analysis

Based on the NeflgArd NEF-202 study (phase 2b, double-blind, randomised
controlled trial [RCT]), 200 patients in Part A were required to provide >90% power to
demonstrate statistical significance using a 1-sided alpha level of 0.025, assuming a
25% relative reduction in UPCR with TRF-budesonide treatment compared with
placebo and a standard deviation of 0.59 for the change in log (UPCR). Type 1 error
was controlled across Part A of the study using a pre-defined testing hierarchy in
which the Part A primary endpoint was tested at a 1-sided significance level of 0.02.
All p-values were 1-sided; the rationale for this was that this was a superiority study
and testing was only done in the direction favouring TRF-budesonide. As such, the

level of significance was 2.5%.

All statistical analyses were performed in SAS™. All efficacy endpoints, apart from
eGFR 1-year slope, were log-transformed prior to analysis. UPCR and UACR were
analysed using a mixed-effect model for repeated measures, including baseline, 3-,
6-, 9-, and 12-month data. Baseline UPCR was included as a covariate and was
calculated as the geometric mean of the 2 pre-randomisation UPCR measurements
and log-transformed prior to inclusion in the analysis model. The model also included
terms for treatment group, visit, log(baseline)-by-visit, and visit-by-treatment group
interaction. A common unstructured covariance structure was used to model the
within-patient errors. The Kenward-Roger’s degrees of freedom adjustment was

used. Restricted maximum likelihood was used to obtain parameter estimates.
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eGFR analyses at 9 and 12 months were performed using robust regression with
Huber weights and a cut-off value of 2 with sequentially multiply imputed missing
data. The imputation model for eGFR included treatment, baseline eGFR, and the 3,
6, 9, and 12-month eGFR values.

B.2.4.3 Sample size and power calculation

The NeflgArd NEF-202 study gave an estimated standard deviation of 0.59 for the
change in the log of UPCR from baseline after 9 months of treatment. Based on this
assumption, 200 patients in NeflgArd Nef-301 Part A would provide >90% power to
demonstrate statistical significance at a 1-sided alpha level of 0.025 given a true
25% relative reduction in UPCR with TRF-budesonide treatment compared with
placebo (107).

B.2.4.4 Sensitivity analyses and other supportive analyses

Pre-defined sensitivity analyses were performed for the FAS dataset to assess the
robustness of the analysis of UPCR at 9 months; results presented in Appendix M.
No sensitivity analyses were performed for the sub population with a baseline UPCR

=1.5 g/g, which is the focus of this submission.

B.2.4.5 Data management and withdrawals

A distinction was made between patients who prematurely discontinued study
treatment and those who withdrew consent to any follow-up in the study. If a patient
was withdrawn from study treatment, they were still to continue their participation in
the study. The reason for premature discontinuation of study treatment or patient
withdrawal for any follow-up in the study was documented in the electronic case
report form. If a patient withdrew prematurely from the study, study staff were to
make every effort to complete an Early Termination Visit if the patient discontinued
prior to completion of Study Visit 11, or an End of Study Visit if the patient
discontinued after completion of Study Visit 11 but prior to completion of Part B.

For continuous endpoints to be analysed using the Mixed-Effects Model for
Repeated Measures (MMRM), no explicit imputation of missing data was needed, as
the MMRM analysis was performed on observed cases and implicitly imputes
missing data.
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B.2.4.6 Participant flow in the relevant randomised controlled trials

In total, of patients with a baseline UPCR of 21.5 g/g, || treated with TRF-
budesonide and [ treated with placebo completed the 9-month treatment period and

3-month follow-up period. For further details, please refer to Appendix M.

B.2.5 Critical appraisal of the relevant clinical effectiveness
evidence

NeflgArd Nef-301 was performed in accordance with the Declaration of Helsinki and
Good Clinical Practice guidelines, under the auspices of an independent data and

safety monitoring committee (107).

A complete quality assessment of NeflgArd Nef-301 in accordance with the NICE-
recommended checklist for the assessment of bias in RCTs is presented in Table 7.

The risk of bias in the NeflgArd Nef-301 study is confirmed as being low.

Table 7: Quality assessment results for NeflgArd Nef-301

Trial name NeflgArd
Nef-301

Was randomisation carried out appropriately? Yes

Was the concealment of treatment allocation adequate? Unclear

Were the groups similar at the outset of the study in terms of prognostic factors? Yes

Were the care providers, participants and outcome assessors blind to treatment Yes

allocation?

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

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

they reported?

Did the analysis include an intention-to-treat analysis? If so, was this appropriate No

and were appropriate methods used to account for missing data?

Adapted from Systematic reviews: CRD’s guidance for undertaking reviews in health care (University of York
Centre for Reviews and Dissemination).
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B.2.6 Clinical effectiveness results of the relevant studies

B.2.6.1 NeflgArd Nef-301

The indication for TRF-budesonide is for the treatment of adult patients with primary
IgAN at risk of rapid disease progression with a UPCR 21.5 g/g (1). Therefore, the
results for this patient population are presented in the main body of this submission.

A summary of the results for the FAS patient population is presented in Appendix M.

B.2.6.1.1 Change in UPCR from baseline

After 9 months of treatment, the ratio of UPCR compared with baseline was [} for
patients with a baseline UPCR 21.5 g/g treated with TRF-budesonide 16 mg/day and
[l for those who received placebo (Table 8). This equated to a statistically
significant and clinically-relevant []% reduction in UPCR for patients treated with
TRF-budesonide 16 mg/day compared with placebo (95% CI: |l o=l

A reduction of UPCR from baseline with TRF-budesonide 16 mg/day was seen at all
timepoints, including during 3-months of untreated follow-up (Table 9; Figure 12). At
the 12-month timepoint (after 3 months of observational follow-up following the 9-
month treatment period), UPCR was [J% lower with TRF-budesonide 16 mg/day
compared with placebo (95% C!: |lli; o=llll}). The reduction in UPCR compared
with placebo observed following treatment with TRF-budesonide may translate to a
delay in the progression of CKD, as a reduction in proteinuria has been consistently
associated with corresponding beneficial effects on progression to ESRD and
mortality in patients with IgAN (102, 103, 105, 106, 111).
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Table 8: Analysis of the UPCR (g/g) at 9 months compared with baseline in patients
with a baseline UPCR 21.5 g/g in NeflgArd Nef-301 Part A

TRF-budesonide Placebot
16 mg/day?t n=lj]
n=

Ratio of geometric LS mean UPCR at 9 months ] I

compared with baseline (95% Cl)

Corresponding % reduction (95% CI) I I
TRF-budesonide vs placebo

Ratio of geometric LS mean UPCR at 9 months _
compared with baseline (95% ClI)

Corresponding % reduction (95% ClI) I

p value I

Abbreviations: ClI, confidence interval; LS, least squares; RAS, renin-angiotensin system; TRF, targeted-release
formulation; UPCR, urine protein to creatinine ratio.

T Treatment in addition to RAS inhibition.

Source: Calliditas Therapeutics AB. Data on file. Additional data from NeflgArd for baseline UPCR =1.5 g/g
subgroup. Table 2.7.3.3.1a.2022 (119).

Table 9: Analysis of UPCR (g/g) at 3, 6, 9, and 12 months using MMRM for patients
with a baseline UPCR 21.5 g/g in NeflgArd Nef-301 Part A

Timescale | Ratio of geometric LS mean UPCR Comparison of TRF- Corresponding %
compared with baseline (95% CI) budesonide change?
_ 16 mg/day’ vs
TRF'. Placebo (n=li) placebot; ratio of
budesonide

7 geometric LS means
(n=H (95% Cl); p value

smonths | I I B L
émonths | NN I L
omonths | NN I B L
12months | [N N L

Abbreviations: ClI, confidence interval; LS, least squares; MMRM, mixed-effects model for repeated measures;
RAS, renin-angiotensin system; TRF, targeted-release formulation; UPCR, urine protein to creatinine ratio.

T Treatment in addition to RAS inhibition.

I Calculated as (1 — ratio) of LS means * 100.

Source: Calliditas Therapeutics AB. Data on file. Additional data from NeflgArd for baseline UPCR =1.5 g/g
subgroup. Table 2.7.3.3.1a.2022 (119).
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Figure 12: Percentage change in UPCR (g/g) from baseline in patients with a baseline
UPCR 21.5 g/g in NeflgArd Nef-301 Part A

Abbreviations: TRF, targeted-release formulation; UPCR, urine protein to creatinine ratio.
Source: Calliditas Therapeutics AB. Data on file. Additional data from NeflgArd for baseline UPCR =1.5 g/g
subgroup. Figure 2.7.3.3.1a. 2022 (119).
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B.2.6.1.2 Change in UACR compared with baseline

UACR, like UPCR, is a measure of proteinuria - a surrogate endpoint for improved
outcomes in IgAN (2, 3, 102, 106). Consistent with the primary endpoint, after

9 months of treatment, patients with a baseline UPCR 21.5 g/g treated with TRF-
budesonide 16 mg per day showed a statistically significant and clinically-relevant
% reduction in UACR compared with placebo (95% CI: || lli; o=lllll; Table 10;
Figure 12), demonstrating a delay in disease progression. After 3 months of
observational follow-up, a [J% reduction in UACR with TRF-budesonide 16 mg was

observed at 1 year compared with placebo (p=[Jili}; Table 10).

Table 10: Analysis of UACR (g/g) at 3, 6, 9, and 12 months compared with baseline
using MMRM in patients with a baseline UPCR 21.5 g/g in NeflgArd Nef-301 Part A

Ratio of geometric LS mean Comparison of TRF- Corresponding %
UACR at budesonide change?
9 months compared with baseline 16 mg/day' vs

Timescale (95% Cl) placebo'; ratio of

TRF geometric LS means

- 0 .
budesonide Placebo (n=]j) (95% Cl); p value

(n=H
amonths | N N B B
emonths | NN I B B
omonths | I N B B
12months | N | N B B

Abbreviations: ClI, confidence interval; FAS, full analysis set; LS, least squares; MMRM, mixed-effects model for
repeated measures; RAS, renin-angiotensin system; TRF, targeted-release formulation; UACR, urine albumin to
creatinine ratio; UPCR, urine protein to creatinine ratio.

T Treatment in addition to RAS inhibition.

I Calculated as (1 — ratio) of LS means * 100.

Source: Calliditas Therapeutics AB. Data on file. Additional data from NeflgArd for baseline UPCR =1.5 g/g
subgroup. Table 2.7.3.3.5g.2022 (119).

Company evidence submission template for targeted-release budesonide for treating
primary IgA nephropathy

© Britannia (2023). All rights reserved Page 60 of 164




Figure 13: Percentage change in UACR (g/g) from baseline in patients with a baseline
UPCR 21.5 g/g in NeflgArd Nef-301 Part A

Abbreviations: TRF, targeted-release formulation; UACR, urine albumin to creatinine ratio; UPCR, urine protein to
creatinine ratio.

Source: Calliditas Therapeutics AB. Data on file. Additional data from NeflgArd for baseline UPCR 21.5 g/g
subgroup. Figure 14.2.2.5.3f.2022 (119).

B.2.6.1.3 Ratio of eGFR compared with baseline

After 9 months of treatment, a statistically significant and clinically-relevant benefit on
eGFR was observed with TRF-budesonide 16 mg/day compared with placebo for
patients with a baseline UPCR of 21.5 g/g (Table 11). Kidney function changed very
little in patients who received TRF-budesonide 16 mg/day (J% eGFR decrease from
baseline at 9 months; [ mL/min/1.73 m2 decrease), demonstrating a statistically
significant delay in the progression of kidney disease compared with patients who
received placebo (J|% eGFR decrease from baseline at 9 months; | mL/min/1.73

m2 decrease versus baseline; =i}

The eGFR treatment benefit for TRF-budesonide 16 mg/day versus placebo
continued after 3 months of non-treated follow-up; the estimated difference in
absolute change in eGFR from baseline for TRF-budesonide vs placebo was
Il mL/min/1.73 m2at the 12 month timepoint (Table 12; Figure 14).
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Table 11: Analysis of the ratio of eGFR (mL/min/1.73 m?) at 9 months in patients with a
baseline UPCR 21.5 g/g in NeflgArd Nef-301 Part A

TRF-budesonide Placebof
16 mg/day? n=lj]
n=

Ratio of geometric LS mean eGFR at 9 months compared I ]

with baseline (95% Cl)

Corresponding % change (95% Cl) ] I

Estimated absolute change from baseline [ ] [ ]
(mL/min/1.73 m?)

TRF-budesonide vs placebo

Ratio of geometric LS mean eGFR at 9 months compared I
with baseline (95% ClI)

p value ]
Estimated difference in absolute change (mL/min/1.73 m?2) [ |

Abbreviations: ClI, confidence interval; eGFR, estimated glomerular filtration rate; FAS, full analysis set; LS, least
squares; RAS, renin-angiotensin system; TRF, targeted-release formulation.

T Treatment in addition to RAS inhibition.

Source: Calliditas Therapeutics AB. Data on file. Additional data from NeflgArd for baseline UPCR =1.5 g/g
subgroup. Table 2.7.3.3.3h.2022 (119).

Table 12: Analysis of the ratio of eGFR (CKD-EPI) (mL/min/1.73 m?) at 3, 6, 9, and
12 months compared with placebo using robust regression in patients with a baseline
UPCR 21.5 g/g in NeflgArd Nef-301 Part A

Comparison of TRF-budesonide 16 mg/day' vs placebo’
Timepoint | Ratio of geometric LS means | Corresponding | Difference in absolute change
(95% ClI); p value % change¥ (mL/min/1.73 m?)
3 months ] | __
6 months ] B __
9 months ] B __
12 months _ . -

Abbreviations: Cl, confidence interval; CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration; eGFR,
estimated glomerular filtration rate; FAS, full analysis set; LS, least squares; RAS, renin-angiotensin system;
TRF, targeted-release formulation.

T Treatment in addition to RAS inhibition.

I Calculated as (1 — ratio) of LS means * 100.

Source: Calliditas Therapeutics AB. Data on file. Additional data from NeflgArd for baseline UPCR =1.5 g/g
subgroup. Table 2.7.3.3.3h.2022 (119).
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Figure 14: Percentage change in eGFR (CKD-EPI) (mL/min/1.73 m?) from baseline in
patients with a baseline UPCR 21.5 g/g in NeflgArd Nef-301 Part A
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TRF-budescnide 16 mg 35 34 33 31 23

Abbreviations: BL, baseline; CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration; eGFR, estimate

glomerular filtration rate; od, once daily; TRF, targeted-release formulation; UPCR, urine protein to creatinine
ratio.

Note: Baseline was defined as the geometric mean of the two consecutive measurements prior to randomisation.
Mean changes + standard error of eGFR (CKD-EPI) were estimated from robust regression analysis back
transforming log-transformed post-baseline to baseline ratios at 3, 6, 9, and 12 months.

Source: Barratt et al. 2023 (108).

B.2.6.1.4 Decline in eGFR at 1-year eGFR (total slope)

The results of the supportive analysis of 1-year eGFR total slope for patients with
baseline UPCR 21.5 g/g are presented in Table 13. Treatment with TRF-budesonide
16 mg/day provided an improvement in slope of ] mL/min/1.73 m2 per year
compared with placebo (95% CI: |l o=Hlll). This corresponded to a least
squares mean 1-year eGFR slope of J§ mL/min/1.73 m2 per year in the TRF-
budesonide 16 mg/day group and of [l mL/min/1.73 m2 in the placebo group. As
a treatment effect on 1-year eGFR slope has been demonstrated to be a major,
independent predictor of treatment effect on long-term clinical outcomes in IgAN
(115), the results presented indicate that TRF-budesonide provided a disease-
modifying treatment effect.
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Table 13: Supportive analysis of 1-year eGFR (CKD-EPI) (mL/min/1.73 m? per year)
total slope for the of patients with baseline UPCR 21.5 g/g

TRF-budesonide Placebo!

1-year eGFR slope 16 mglday'r n=I
n=

LS mean [ ] [
95% CI LS mean [ [ ]
TRF-budesonide vs placebo
Difference in LS means vs placebo [ |
95% CI difference in LS means vs placebo [
p value vs placebo -

Abbreviations: Cl, confidence interval; CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration; eGFR,
estimated glomerular filtration rate; FAS, full analysis set; LS, least squares; RAS, renin-angiotensin system;
TRF, targeted-release formulation.

T Treatment in addition to RAS inhibition.

Source: Calliditas Therapeutics AB. Data on file. Additional data from NeflgArd for baseline UPCR 21.5 g/g
subgroup. Table 2.7.3.3.7f.2022 (119).

B.2.6.1.5 TRF-budesonide humanistic value

No improvements in health-related quality of life (HRQoL), assessed using the short
form 36 (SF-36) tool, were observed in either the TRF-budesonide or placebo groups
following the 9-month treatment period, when compared with baseline (Table 14).
However, it should be noted that the SF-36 is a generic HRQoL measure without any
domains specific to kidney disease, as opposed to tool specific to people with kidney

disease, which may be more sensitive to potential changes in response to therapy.

As outlined in Section B.1.3.1.8, the humanistic burden of IgAN is typically observed
in late-stage kidney disease (56, 66-69); the physical and mental health burden of
IgAN increases with disease progression, particularly when dialysis becomes
necessary (21). It is anticipated that the clinical benefits of TRF-budesonide in
significantly reducing proteinuria and slowing the decline in eGFR (outlined in the
above sections) would in turn reduce the risk of HRQoL decline associated with

ESRD and dialysis in patients with primary IgAN and a baseline UPCR 21.5 g/g.
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Table 14: Analysis summary of SF-36v2 scores for the of patients with baseline UPCR

21.5g/g
TRF-budesonide Placebot (n=f})
Subscale 16 mg/day' (n=l)
Baseline, mean (SD)
Bodily Pain Month 9, mean (SD)

Change from baseline,
mean (SD)

General Health

Baseline, mean (SD)

Month 9, mean (SD)

Change from baseline,
mean (SD)

Mental Health Summary
Measure

Baseline, mean (SD)

Month 9, mean (SD)

Change from baseline,
mean (SD)

Mental Health Norm-
Based Score

Baseline, mean (SD)

Month 9, mean (SD)

Change from baseline,
mean (SD)

Physical Health
Summary Measure

Baseline, mean (SD)

Month 9, mean (SD)

Change from baseline,
mean (SD)

Physical Function

Baseline, mean (SD)

Month 9, mean (SD)

Change from baseline,
mean (SD)

Role-Emotional

Baseline, mean (SD)

Month 9, mean (SD)

Change from baseline,
mean (SD)

Role-Physical

Baseline, mean (SD)

Month 9, mean (SD)

Change from baseline,
mean (SD)

Social Function

Baseline, mean (SD)

Month 9, mean (SD)

Change from baseline,
mean (SD)

Vitality

Baseline, mean (SD)
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Subscale

TRF-budesonide
16 mg/day’ (n=]j)

Placebot (n=f})

Month 9, mean (SD)

Change from baseline,
mean (SD)

Abbreviations: SD, standard deviation; TRF, targeted-release formulation; UPCR, urine protein to creatinine ratio.
T Treatment in addition to RAS inhibition.
Source: Calliditas Therapeutics AB. Data on file. Additional data from NeflgArd for baseline UPCR 21.5 g/g
subgroup. Table 14.2.1.4.1a.2022 (119).

B.2.7  Subgroup analysis

Subgroup analyses of patients with a baseline UPCR 21.5 g/g were not conducted.

B.2.8 Meta-analysis

No meta-analysis has been conducted as results from only one study (107, 108) are

included in this submission.
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B.2.9 Indirect and mixed treatment comparisons

As outlined in section B.1.1, the comparator considered relevant for this submission
is current SoC for IgAN, which includes: blood pressure management, maximally
tolerated dose of ACEI/ARB, lifestyle modification, and addressing cardiovascular

risk.

Part A of the NeflgArd Nef-301 study compared the efficacy, safety, and tolerability
of oral TRF-budesonide with placebo (i.e. SoC) in patients with primary IgAN treated
with optimised RAS inhibition therapy (107, 108). It provides sufficient comparative
evidence vs SoC; as such, an indirect treatment comparison (ITC) was not deemed

necessary.

As described in the above sections (section B.1.3.2), patients with IgAN may also
receive SLGT2 inhibitors as part of their SoC regimen for cardiovascular protection
(2). Specifically, dapagliflozin, which has received NICE approval for the treatment of
CKD (TA775) (4), is also anticipated to be used in patients with IgAN (2). The
findings of the DAPA-CKD study (120) suggest that dapagliflozin treatment in
patients with IgAN (N=270) did not have a statistically significant impact on eGFR
over 36 months compared with placebo. The least mean squares eGFR slopes from
baseline to end of treatment in the dapagliflozin and placebo groups were -3.5
(standard error [SE], 0.5) and -4.7 (SE, 0.5) mL/min/1.73 m? per year, respectively,
resulting in an insignificant between-group difference of 1.2 mL/min/1.73 m? per year
(95% CI: -0.12, 2.51 mL/min/1.73 m? per year). Based on this, it can be inferred that
the efficacy of SoC is not impacted by the inclusion of SGLT2 inhibitors in this
population; therefore, conducting an ITC of TRF-budesonide vs SoC including

dapagliflozin was not relevant.

Immunosuppressive agents were not considered to be relevant comparators for
TRF-budesonide, and an ITC was not considered to be relevant to this submission.
This was based on clinical expert opinion indicating that in England, the use of
immunosuppressive agents (CSs and MMF) is not advised due to their uncertain
benefit-to-risk ratio (2).
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B.2.10 Adverse reactions

B.2.10.1 Overview of safety in NeflgArd Nef-301

Overall, the 9-month treatment regimen of TRF-budesonide was well tolerated (119).
Of the patients with a baseline UPCR 21.5 g/g, [} of | (ll1%%) patients in the TRF-
budesonide 16 mg/day group and [l] of I (ll|%) patients in the placebo group
reported TEAESs, up until 14 days after the last dose of study treatment (Table 15).
The TEAE incidence rates were slightly lower in the SAS with baseline UPCR

>1.5 g/g; [l of [} (%) patients in the TRF-budesonide 16 mg/day group and [Jj of
B l25) patients in the placebo group reported AEs.

The majority of TEAEs were of mild or moderate severity and reversible (Table 15).
I i the TRF-budesonide 16 mg group and |G in the
placebo group experienced an AE graded severe. The frequencies of TEAESs in
patients with baseline UPCR 21.5 g/g considered likely to be study treatment-related
by the Investigator were higher in the TRF-budesonide 16 mg/day group compared

with the placebo group (N \ith TRF-budesonide 16 mg/day,

H I it placebo).

The most commonly reported TEAEs with a >5% greater incidence were peripheral
oedema, hypertension, headache, muscle spasms, nausea, increased weight,
cushingoid, dermatitis, vomiting and increased white blood cell count. Notably, no
severe infections were reported during treatment with TRF-budesonide and there

was no increased incidence of infections with TRF-budesonide 16 mg/day

(M) <rsus placebo ().

The AE profile of TRF-budesonide was consistent between patients with baseline
UPCR 21.5 g/g and the full trial population (Table 15).

B.2.10.2 Serious AEs in patients with a baseline UPCR 21.5 g/g

Of the patients with a baseline UPCR 21.5 g/g, [l patients reported [} treatment-
emergent SAEs: ]l patients in the TRF-budesonide 16 mg/day group and
I o:ticnts in the placebo group.
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B.2.10.3 Discontinuations and deaths in patients with a baseline UPCR
21.5 g/g

In total, | | I in the TRF-budesonide 16 mg group with a baseline
UPCR 21.5 g/g and | i the placebo group discontinued study
treatment due to a TEAE (up until 14 days after the last dose of study treatment;

Table 15). There were no deaths during the trial.

Adverse events of special interest (AESIs) identified prior to the trial included severe
infection requiring hospitalisation, new onset of diabetes mellitus, confirmed fracture,
new osteonecrosis, gastrointestinal bleeding that required hospitalisation, cataract
formation and onset of glaucoma. During the 9-month treatment period (up until

14 days after the last dose of study treatment), |l patients in the TRF-
budesonide 16 mg group and |l in the placebo group reported an AESI.
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Table 15: Overview of AEs in NeflgArd Nef-301

Adverse events, n (%)

Baseline UPCR 21.5 g/g

Nef-301 full study population

FAS SAS FAS SAS
TRF- Placebo’ TRF- Placebo’ TRF- Placebo’ TRF- Placebo’
budesonide n=l budesonide = budesonide n=100 budesonide n=.
16 mg' 16 mgt 16 mgt 16 mg’

n= n=.q n=97 n=.q
Any TEAE e 84 (86.6) 73 (73.0)
Maximum severity of TEAEs
Mild e 49 (50.5) 46 (46.0)
Moderate e 31 (32.0) 26 (26.0)
Severe [ 4(4.1) 1(1.0)

Maximum severity of study treatment-related TEAEs

study treatment

Mild I I N
Moderate [ e [
Severe I I I
Any AES| [ 2(2.1) 0 (0.0)
Any SAE ] N |
Any study treatment-related TEAE e e ]
Any study treatment-related TESAE [ 2(2.1) 2(2.0)
Any AE leading to death [ 0 (0.0) 0 (0.0)
Any TEAE leading to discontinuation of s 9 (9.3) 1(1.0)

Abbreviations: AE, adverse event; AESI, adverse event of special interest; FAS, full analysis set; RAS, renin-angiotensin system; SAE, serious adverse event; SAS, safety analysis set; TEAE,
treatment-emergent adverse event; TESAE, treatment-emergent serious adverse event; TRF, targeted-release formulation. T Treatment in addition to RAS inhibition.
TEAEs were defined as AEs that occurred for the first time after dosing with study treatment or existed before but worsened in severity or relationship to study treatment after dosing. Study
treatment-related TEAEs were those assessed by the Investigator to have a reasonable possibility that the event may have been caused by the study treatment. If the relationship was missing, then
it was considered as study treatment-related. AEs that started >14 days after the last dose of study treatment were excluded from the summary. The last dose was defined as the last dose the
patient received, including the tapering period, regardless of the duration of treatment.
Source: Calliditas Therapeutics AB. Data on file. Additional data from NeflgArd for baseline UPCR 21.5 g/g subgroup. Table 2.7.3.3.1a. 2022 (119); Barratt et al. 2023 (108).
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B.2.10.4 Additional studies
In addition to the phase 3 Part A trial, the phase 2b study also investigated the safety

of TRF-budesonide in patients with IgAN; results from this are presented in Appendix
F.

B.2.11 Ongoing studies

Part B of the NeflgArd Nef-301 study is a further 12-month observational follow-up
period, during which the study blinding will remain in place, to assess the effect of
treatment on eGFR. The study completed in February 2023 and data analyses are
expected to complete in Q3/4 2023. Preliminary data analyses from Part B of
NeflgArd Nef-301 demonstrate that the UPCR reductions observed during Part A
were durable during the 15-month follow-up period off treatment (116). In addition, a
highly statistically significant benefit in eGFR was observed for TRF-budesonide
compared with placebo (p<0.0001) over the 2-year study period (9-months of
treatment with TRF-budesonide or placebo and 15-months of follow-up off) (116).
Supportive analyses of the 2-year eGFR slope also demonstrated a statistically
significant and clinically-meaningful treatment benefit (116). Of note, the eGFR
benefit was observed across the entire study NeflgArd Nef-301 population,

irrespective of UPCR at baseline (116).

The NeflgArd-OLE open-label extension (OLE) study is an ongoing phase 3b,
multicentre, open-label, single-arm extension trial to evaluate the efficacy and safety
of TRF-budesonide 16 mg/day treatment in patients with IJAN who have completed
the phase 3 NeflgArd Nef-301 trial. All patients will receive TRF-budesonide

16 mg/day for 9 months (including those who received NeflgArd and were previously
treatment naive to TRF-budesonide), as well a stable dose of RAS inhibitor therapy.
The TRF-budesonide dose may be reduced if clinically-relevant AEs develop that the
Investigator considers related to the trial drug and that mandate dose reduction. Trial

completion is due in May 2024.
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B.2.12 Interpretation of clinical effectiveness and safety evidence

B.2.12.1 Principal findings from the clinical evidence highlighting the clinical

benefits and harms of the technology

NeflgArd Nef-301 is the pivotal phase 3 randomised controlled trial confirming the
efficacy of TRF-budesonide, a targeted immunomodulatory medication, in
significantly reducing proteinuria and slowing the decline in eGFR in patients with
primary IgAN with a baseline UPCR 21.5 g/g already receiving optimised and stable
RAS blockade. Results for the FAS support those reported for the indicated

population and are presented in Appendix M.

In the population with a baseline UPCR of 21.5 g/g, the focus of this submission,
patients receiving TRF-budesonide 16 mg/day showed a statistically significant and
clinically-relevant % reduction in UPCR compared with placebo following 9 months
of treatment (95% C!: |ll; p=Illl)). The reduction in UPCR with TRF-budesonide
16 mg/day increased over time compared with placebo; after 3 months of
observational follow-up, a [J% reduction with TRF-budesonide 16 mg/day was
observed compared with placebo (95% CI: | ll; p=llll). A reduction in proteinuria
has been consistently associated with corresponding beneficial effects on
progression to ESRD and mortality in patients with IgAN (Section B.2.3.2) (102, 103,
105, 106, 111). As such, these results support the potential clinical benefit of TRF-
budesonide in delaying the progression of CKD in this population. It is also
anticipated that the use of TRF-budesonide could reduce the risk of HRQoL decline
associated with ESRD and dialysis in patients with primary IgAN and a baseline
UPCR 21.5 g/g (Section B.1.3.1.8).

The secondary efficacy endpoint of eGFR (CKD-EPI), a validated surrogate endpoint
for CKD progression that can be used to demonstrate disease-modifying treatment
effects (Section B.2.3.2) (3, 106, 114, 115), was supportive of the primary efficacy
endpoint. TRF-budesonide 16 mg/day provided a statistically significant and
clinically-relevant % benefit on eGFR (CKD-EPI), compared with placebo
(p=). after 9 months of treatment. The eGFR treatment benefit for TRF-
budesonide 16 mg/day versus placebo was consistent at all time points. After

3 months of observational follow-up, the treatment benefit at 1 year was maintained
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at 1% (p=lll). A supportive analysis of 1-year eGFR slope was statistically
significant (p=-), showing an improvement in total slope of - mL/min/1.73 m?
per year with TRF-budesonide 16 mg/day compared with placebo. Preliminary data
analyses from Part B of NeflgArd Nef-301 demonstrate a statistically significant
benefit in eGFR for TRF-budesonide compared with placebo (p<0.0001) over the 2-
year study period (116). Supportive analyses of the 2-year eGFR slope also
demonstrated a statistically significant and clinically meaningful treatment benefit
(116).

In accordance with the above treatment effects, TRF-budesonide 16 mg/day also
provided a statistically significant and clinically-relevant J|% reduction in UACR,
compared with placebo, after 9 months of treatment (95% C!: || lll; o=Il). After 3
months of observational follow-up, a % reduction in UACR with TRF-budesonide

16 mg/day was observed at 1 year compared with placebo (p=|il).

Importantly, the clinical benefits of TRF-budesonide were achieved safely. The 9-
month treatment regimen of TRF-budesonide was well tolerated in patients with a
baseline UPCR 21.5 g/g; AEs were generally mild or moderate in severity and
reversible. Of the patients with a baseline UPCR 21.5 g/g, [l of [} (lll%) patients in
the TRF-budesonide 16 mg group and [} of |l patients in the placebo group
reported TEAEs. Glucocorticoid-related AEs were as expected for an oral
budesonide treatment and without the serious side effects associated with systemic
glucocorticoids, which can be long-lasting and life-altering (26, 121). In addition,
treatment with TRF-budesonide 16 mg/day over 9 months did not increase the risk of
infection 1% TRF-budesonide vs [J|% placebo), and in particular, no severe
infections were reported. This is in marked contrast to results of recent studies using
systemic glucocorticoids (STOP- IgAN and TESTING) for IgAN (Section B.1.3.3) (24,
26, 100). The safety profile of TRF-budesonide was consistent across the indicated
population, the FAS, and subgroups assessed. The consistency of the safety results
provide reassurance that the incidence rates observed in Part A of NeflgArd Nef-301

are a reliable estimate of the true incidence of a 9-month treatment regimen.

The efficacy and safety results available to date suggest that TRF-budesonide would

have a favourable benefit-risk profile for the treatment of primary IgAN in adults at
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risk of rapid disease progression (UPCR 21.5 g/g) and highlight the potential to
improve the treatment landscape for patients for which no therapies are currently

approved.

B.2.12.2 Strengths and limitations of the clinical evidence base for the

technology

The design of the NeflgArd Nef-301 trial represents a novel approach to study new
treatments for IgAN that originated from a collaboration between the US Food and
Drug Administration and the American Society of Nephrology’s Kidney Health
Initiative (108). The primary endpoint of Part A, proteinuria reduction, is an accepted
surrogate for long-term clinical outcomes in IgAN (3, 102, 106). This approval was
based on the expectation that early benefits in UPCR levels are likely to translate
into a slower decline in eGFR over time. This assumption is supported by published
evidence in IgAN that there is a strong association between treatment effects on
UPCR and subsequent changes in the rate of eGFR decline and the risk of
development of kidney failure (102-104, 122, 123). Based on two meta-analyses
(122, 124), the magnitude of the treatment effects observed on UPCR and eGFR at
1 year in Part A of the NeflgArd Nef-301 trial is highly likely to predict, with >97.5%

confidence, clinical benefit on long-term preservation of kidney function.

The NeflgArd Nef-301 study has been and is continuing to be conducted at high
quality, with oversight by the Data and Safety Monitoring Board. There has been a
low discontinuation rate, high compliance, and a small number of patients for whom
data were excluded from the primary analysis of the FAS due to rescue treatment.
The number of patients with data recorded at 12 months was lower than at 9 months
because not all patients in the Part A FAS had reached the 12-month time point by
the data cut-off, not due to study discontinuations. Data continued to be collected for
any patients who discontinued study treatment early, thus minimising the amount of

missing data.

The majority of patients (JJ|%) in the NeflgArd Nef-301 were Caucasian, which is in
line with the expected characteristics of people with IgAN in England (2). The
positive results observed in NeflgArd Nef-301 require confirmation in diverse patient

populations. Another limitation of this study was that kidney biopsies were not
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performed at or required for entry into the study, preventing association of histologic
features with indications for and/or response to treatment. In addition, the postulated
location of, and mechanism of action of TRF-budesonide, which distinguishes it from
other formulations of budesonide, albeit appealing, is still speculative at this time
(125). However, exploratory biomarker analyses indicate that TRF-budesonide has a
positive effect on the levels of immune complexes involved in the pathogenesis of
IgAN (50, 51), interstitial fibrosis (52), and B cell homeostasis (53) (Section
B.1.3.2.2)A further potential limitation was the use of SF-36 to assess the quality of
life of participants, as opposed to tool specific to people with kidney disease, which

may be more sensitive to potential changes in response to therapy.

Prolonged administration of TRF-budesonide (beyond 9 months) was not tested in
Part A of NeflgArd Nef-301. However, the efficacy of additional treatment cycles and
the effects of long-term exposure to TRF-budesonide have been investigated in Part
B and the ongoing OLE study (Section B.2.11).

B.2.12.3 Overall conclusion

In conclusion, the NeflgArd Nef-301 study, a multinational, randomised, double-blind,
placebo-controlled, multicentre phase 3 clinical trial, has shown that 9 months of
treatment with TRF-budesonide, in addition to optimised and stable RAS blockade,
was well tolerated and resulted in clinically-important improvements in UPCR,
UACR, and eGFR compared with optimised supportive care alone. As changes in
proteinuria (UPCR and UACR) and eGFR can be used as surrogate endpoints for
progression to ESRD and mortality in patients with CKD (3, 16, 44, 102, 103, 105,
106, 111-113), the improvements observed to date in patients treated with TRF-
budesonide in NeflgArd Nef-301 provide support for a disease-modifying treatment
effect which may delay progression to ESRD in patients with IgAN. This is the first
phase 3 randomised controlled trial to show treatment benefits of this magnitude with

a drug that may target the underlying pathophysiology of IgAN.
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B.3 Cost effectiveness

Overview

¢ A cost-utility model was developed to assess the cost-effectiveness of TRF-
budesonide in patients with primary IgAN at risk of rapid disease progression
with a UPCR 21.5 g/g

e The model was a Markov cohort model with health states CKD stages 1, 2, 3a,
3b, 4 and 5 and the need for dialysis or kidney transplant (renal replacement
therapy)

e Baseline characteristics were informed by data from Part A of NeflgArd Nef-301
to reflect the patient population observed in UK clinical practice. Clinical
evidence for the efficacy of TRF-budesonide and SoC were derived directly
from Part A of the NeflgArd Nef-301 study and applied in the cost-effectiveness
model as transition probabilities between CKD 1 to 4 health states and AE
rates. Transitions to the dialysis and transplant health state were informed by
values from the literature. Real-world evidence obtained from UK RaDaR was
used to inform the risk of CKD 5 and mortality

¢ In the absence of utility data from Part A of the NeflgArd Nef-301 study, an
alternative published study in CKD was identified as a source of health state
utility values in the economic model. Clinical event disutility values were also
derived from values in the literature

e The analysis was consistent with the NICE reference case and took a National
Health Service (NHS) and Personal Social Services (PSS) perspective. Costs
and benefits were discounted at a rate of 3.5%, a lifetime time horizon was
adopted, and monthly cycles used

¢ In the deterministic base case economic analysis, treatment with TRF-
budesonide, compared with SoC, was associated with an increase in life years
(+0.102 years), increased quality-adjusted life years (QALYs; |l per patient),
and an incremental cost of - per patient. As a result, TRF-budesonide was
considered cost-effective compared with SoC at a threshold of £20,000 to
£30,000 per QALY, with an incremental cost-effectiveness ratio (ICER) of
£18,643/QALY gained
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e The probabilistic cost-effectiveness analysis results further demonstrated TRF-
budesonide’s cost-effectiveness. The probabilistic sensitivity analysis showed
the probabilities of cost-effectiveness for TRF-budesonide at a willingness-to-
pay thresholds of £20,000/QALY and £30,000/QALY gained were 66.1% and
75.1%

e The key driver of the deterministic sensitivity analysis were the time point from
where no treatment effect for TRF-budesonide is assumed and the health state
utility values

e The scenario analyses also demonstrated the cost-effectiveness analysis to be
robust and TRF-budesonide remained cost-effective in 85% of scenarios. The
scenarios that altered the time from where no treatment effect for TFR-
budesonide is assumed had the largest impact on the ICER

¢ In summary, the cost-effectiveness analysis indicates that TRF-budesonide is a
cost-effective treatment when assessed against the NICE willingness to pay
threshold of £20,000 to £30,000 per QALY

B.3.1 Published cost-effectiveness studies

The economic SLR conducted at initial model development did not identify any UK
cost-effectiveness analyses for IgAN. Therefore, for this submission, it was
necessary to develop a de novo economic model to determine the cost-effectiveness
of TRF-budesonide versus relevant comparators for the treatment of people with
IgAN at risk of rapid disease progression with a UPCR 21.5 g/g from the perspective
of the UK NHS and Personal Social Services (PSS). To inform the model structure,
functionality, assumptions and data sources, previous NICE technology appraisals
for the treatment of CKD were used. In total, 45 HTA submissions were identified in
the non-clinical searches, of which 19 were deemed relevant for further
consideration. Of these, eight were submissions to NICE; seven to the Scottish
Medicines Consortium; one to Haute Autorité de santé; one to Institute for Quality
and Efficiency in Health Care; and 2 to the Pharmaceutical Benefits Scheme. A
summary of key features of the submissions is reported in Table 16. NG203 is not

presented in the table as no economic modelling was undertaken.
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The methods used in the de novo model were validated against a US based cost-
effectiveness model in IgAN that was subsequently published after the initial

development of the de novo economic model (126).
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Table 16: Summary list of previous NICE technology appraisals in CKD

Study Modelling approach Time Cycle length Source of utilities Source of costs
horizon

TA809 — Imlifidase Standard, cohort-simulation, Lifetime 6-months (half- | EQ-5D-3L and EQ-5D-5L data NHS reference costs, eMiT,
for desensitisation Markov model including three | (57 years) | cycle correction | collected from UK-specific study of | BNF, published literature
treatment before health states: Dialysis applied); 114 dialysis and kidney transplant and UK clinical expert
kidney transplant in | (HD/PD), functioning graft, cycles patients (128, 129). opinion
people with CKD and death A systematic review of published
(127) studies reporting health utility

scores.

[No specific utility data were

available for imlifidase or the

specific population considered].
TA807 — Roxadustat | De novo model including Lifetime 3-months EQ-5D-5L data collected from NHS reference costs, BNF,
for treating eight health states to reflect (25 years) Yarnoff et al. 2016 (131) and PSSRU, published literature
symptomatic anaemia status based on mapped to EQ-5D-3L. and UK clinical expert
anaemia in CKD different ranges of Hb levels: A systematic review of published opinion
(associated with Hb <7, Hb 7.00 to 7.99, Hb studies reporting health utility
SMC2461 8.00 to 8.99, Hb 9.00 to 9.99, scores in the relevant patient
submission) (130) Hb 10.00 to 10.99, Hb 11.00 population.

to 11.99, Hb 12.00 to 12.99, . . .
Hb 213.00 Scenario analysis sourced patient

preference data and a DCE was

performed to elicit preferences (to

estimate the utility gains

associated with moving from

subcutaneous injections at home

once every two weeks (reference

case) to alternative modes of

administration.
TA775 - Markov cohort model Lifetime Monthly (304 EQ-5D-5L data collected from the NHS reference costs, eMIT,
Dapagliflozin for including health states based | (data in cycles) DAPA-CKD study and mapped to | PSSRU, and published
treating CKD on CKD stages 1, 2, 3a, 3b, 4 | confidence) EQ-5D-3L. literature

(associated with
SMC2428
submission) (4)

and 5 (defined by eGFR
levels); need for dialysis or
kidney transplant (renal

A systematic review of published
studies reporting health utility
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hyperparathyroidism
in patients with
ESRD on

relation to adverse events
associated with secondary
hyperparathyroidism

Study Modelling approach Time Cycle length Source of utilities Source of costs
horizon
replacement therapy); scores in the relevant patient
hospitalisation for heart population.
failure, acute kidney injury;
adverse events (volume
depletion, major
hypoglycaemic events, bone
fractures, diabetic
ketoacidosis, amputation,
genital infection, urinary tract
infection); and death
TA599 - Sodium Patient level simulation Lifetime Unclear [4- EQ-5D data identified through a Unclear [data in
zirconium model [details in confidence] | [suggested | week cycle in systematic review of published confidence]; scenario
cyclosilicate for changes by | the studies (133). analysis in the emergency
treating the ERG maintenance setting included NHS
hyperkalaemia reduced phase] reference costs
(associated with the time
SMC2288 horizon in
submission) (132) the
emergency
setting to
52 weeks]
TA623 — Patiromer Markov model including CKD | Lifetime 1-month (30.44 | A systematic review of published NHS reference costs,
for treating health states: CKD stage 3 to | (35 years; days) studies reporting health utility PSSRU, BNF, published
hyperkalaemia® (134) | 4 with mild hyperkalaemia, mean life scores in the relevant patient literature and UK clinical
CKD progression to ESRD, span in the population. expert opinion
hyperkalaemia (moderate or | model 7.5
severe), cardiovascular years)
events, and death
TA117 - Cinacalcet Markov (state transition) Unclear Unclear [data in | A systematic review of published NHS reference costs
for the treatment of model including health states | [data in confidence] studies reporting preference-
secondary reflecting patients’ status in confidence] based health state and utility

scores in the relevant patient
population.
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diabetes in adults:
management (136)

using a microsimulation
approach, capturing renal
health states: CKD stages 1,
2, 3A, 3B, 4, and 5 prior to
dialysis, receiving dialysis,
and post renal transplant;
and health states relating to
MI, stroke, hospitalisation for
heart failure and death

studies reporting utility values for
DKD health states and DK-related
cardiovascular events.

Study Modelling approach Time Cycle length Source of utilities Source of costs
horizon

maintenance

dialysis therapy

(135)

NG28 - Type 2 Decision-analytic model 10 years 26-weeks A systematic review of published NHS reference costs, BNF,

PSSRU, and published
literature and UK clinical
expert opinion

Abbreviations: BNF, British National Formulary; CKD, chronic kidney disease; DKD, diabetic kidney disease; ERG, Evidence Review Group; ESRD, end-stage renal disease;
Hb, haemoglobin; HD, haemodialysis; ICER, incremental cost-effectiveness ratio; NHS, National Health Service; PD, peritoneal dialysis; PSSRU, Personal Social Services
Research Unit; QALYs, quality-adjusted life years; UK, United Kingdom.
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B.3.2 Economic analysis

As no published cost-effectiveness studies in IgAN were identified at the time of
initial model development, a de novo economic model was necessary for this

submission.

The objective of the economic evaluation was to assess the cost-effectiveness of
TRF-budesonide in patients with primary IgAN at risk of rapid disease progression
with a UPCR 21.5 g/g.

B.3.2.1  Patient population

The Medicines and Healthcare Products Regulatory Agency (MHRA) license
approved TRF-budesonide for the treatment of primary IgAN in adults at risk of rapid

disease progression with a UPCR 21.5 g/g (1).

This is reflected in the NICE scope and company decision problem, which specify

the following patient population:

e Adults with primary IgAN at risk of rapid disease progression with a UPCR
>1.5g/g

The economic evaluation includes data from NeflgArd Nef-301 Part A study. The
entry criteria for NeflgArd NEF-301 included patients with a UPCR 20.8 g/g or
proteinuria 21 g/day. The results from NeflgArd Nef-301 Part A used in the cost-
effectiveness analysis include subgroup patient characteristics and clinical
effectiveness data for patients with a baseline UPCR 21.5 g/g, the patient population

relevant to this submission.

B.3.2.2 Patient characteristics

Baseline characteristics for patients with IgAN with UPCR =1.5 g/g were derived
from NeflgArd Nef-301 Part A study. Age and sex determined background mortality
rates. An average patient weight was used to determine the weight-based dosing
regimen for the immunosuppressive therapy given to patients following a transplant.
The baseline patient characteristics used in the model are summarised in Table 17.
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Table 17: Baseline patient characteristics used in the economic model

Parameter Mean DSA Source
(Low; high values)

Age ] | NeflgArd Part A

. data from NeflgArd
Proportion female __ I for baseline UgCR
Average weight B I 21.5 g/g subgroup

2022 (119)

Abbreviations: CSR, clinical study report; DSA, deterministic sensitivity analysis.

T Low and high values for age were sourced directly from the NeflgArd Part A study. In the absence of data, low,
high values are calculated as £10% of mean value.

B.3.2.3 Model structure

The cost-effectiveness model (CEM) was developed in Microsoft® Excel (Microsoft,
Washington, USA, 2022), using Visual Basic for Applications functionality to

determine the cost-effectiveness of TRF-budesonide versus relevant comparators.

Due to the lack of published cost-effectiveness analyses specific to IgAN, the relative
strengths of patient-level and cohort-level approaches to the decision problem were
considered. Despite the reduced flexibility, it was agreed that a cohort-level
approach would be optimal as it requires fewer data inputs than a patient-level
simulation approach. Therefore, given the limited IgAN data identified in the SLR, a
cohort-level approach was considered preferential. A cohort-level approach was also
the most commonly used structure in CKD submissions identified in the economic

SLR, which was considered by clinicians to be a good proxy for patients with IgAN.

The chosen CEM structure is captured in Figure 15. Aspects of the model structure
used in the single technology appraisal NICE submission (TA775) (4) were utilised in
the model structure. As per the TA775 submission, the model’s health states are
mostly defined by CKD state; that is, by eGFR levels. Though eGFR was a
secondary endpoint in NeflgArd Nef-301 Part A study and UPCR was the primary
endpoint, the published cost-effectiveness precedent in CKD has linked CKD health
states to patient utility, health resource use, and transition probability data.
Furthermore, there is no such precedent for UPCR-defined states in CKD, and as
noted, no identified published CEM precedent is specific to IJAN. Therefore, defining

health states by eGFR was deemed most appropriate to the economic evaluation.

Company evidence submission template for targeted-release budesonide for treating
primary IgAN.

© Britannia 2023. All rights reserved Page 83 of 164




Figure 15: TRF-budesonide CEM structure schematic

-

CKD 3b
eGFR 30-44

-

CKD 4
eGFR 15-29

All
health
states

Note: The arrows represent the permitted transitions between health states.
Abbreviations: CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate
eGFR measured as 35mL/min/1.73m?).

Within the model there are eight health states and an absorbing mortality state. An
identical cohort enters each treatment arm of the model, distributed across the CKD
health states in a manner that reflects the baseline distribution of CKD states in the
NeflgArd Nef-301 Part A study. The arrows in Figure 15 represent the permitted

transitions between health states.

Reflecting the observed patient movements in the NeflgArd Nef-301 Part A study,
clinician feedback, and given the relatively short monthly CEM time cycle for a
chronic disease, movements between CKD states are assumed to be restricted to
immediate neighbouring states at each cycle, except for movements to CKD 5
(further detail described in Section B.3.3.2). As indicated by Figure 15, the CEM
assumes it is not possible to move from CKD 5 to an improved CKD state. Similarly,
movements between dialysis and transplant health states are assumed to be
possible due to patients experiencing transplant rejection and recurrent disease.
However, transitions to improved states from these states are not possible. This

approach for transitioning to CKD 5 was also adopted in the TA775 model structure

(4).

As indicated by Figure 15, movements to the “Dead” state are possible from each
alive health state, at every cycle. No long-term data was available from the NeflgArd

Nef-301 Part A study and due to the relatively low mortality risk in early CKD stages,
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no mortality data from NeflgArd Nef-301 were available to directly inform the CEM.
Therefore, the CEM relies on real-world evidence from the national registry of rare
kidney diseases (UK RaDaR) to inform the risk of death from all health states (further
described in Section B.3.3.5).

Within this model structure it is possible to capture a predicted benefit for TRF-
budesonide in terms of delaying patient progression through CKD health states,
delaying expected time to CKD 5 and associated dialysis and potential kidney

transplant burden, and ultimately delaying expected time to death.

The model structure presented in Figure 15 was validated by expert opinion
gathered at an advisory board held in February 2023 (2) (Section B.2.3.4).

B.3.2.3.1 Time horizon and cycle length

At the end of each monthly cycle, the distribution of the cohort in each model arm
changes based on state transition probability data (further detail described in
Sections B.3.3.1 and B.3.3.2). The model uses a half-cycle correction to account for

the fact that events and transitions may occur at any point during the cycle.

B.3.2.3.2 Perspective and discounting

The base-case analysis takes the perspective of the NHS and PSS in the UK. An
annual discount rate of 3.5% is applied for both costs and outcomes, as per the

NICE reference case.

B.3.2.3.3 Features of the economic analysis

A summary of the features of the economic analysis is presented in Table 18.

Table 18: Features of the economic analysis

Factor Chosen values Reference in Justification
submission
Time horizon Lifetime horizon Section In concordance with the NICE
(56 years) (Up to B.3.2.3.1 scope which recommends a
70 years) lifetime horizon (137)
Cycle length Monthly (30.4375 Section IgAN is a chronic disease and
days) B.3.2.3.1 therefore a monthly cycle length

is appropriate. Cycle length was
validated by KOLs

Model structure Cohort state-transition | Section B.3.2.3 A cohort state-transition model
model requires fewer data
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Factor

Chosen values

Reference in
submission

Justification

assumptions than a patient-
level approach. Cohort state-
transition model have also been
used in previous CKD
submissions.

Source of efficacy

NeflgArd Nef-301 Part
A trial subgroup data
for UPCR 21.5 g/g

Section B.3.3

In accordance with NICE
guidance

Source of AE rates

NeflgArd Nef-301 Part
A study

Section B.3.3.4

The NeflgArd Nef-301 trial is
the most robust source of
evidence for AEs associated
with TRF-budesonide

Source of utilities

Cooper et al. 2020
(138)

Section B.3.4.2

In the absence of utility data
from the clinical trial, an
alternative published study in
CKD was identified as a source
of HSUVs in the economic
model and subsequently
validated by clinical opinion

Source of TRF-
budesonide
treatment costs

NHS Schedule of
Reference Costs
2021-2022 (139) and
sources from the
literature

Section B.3.5.1

In accordance with NICE
guidance

Source of standard
care treatment cost

eMIT (140) and BNF
(141)

Section B.3.5.1

SoC was applied to both arms
in the NeflgArd Nef-301 trial
and SoC will be given along
with TRF-budesonide

Source of health
state resource
use/unit costs

Kent et al. 2015 (82),
NHS Schedule of
Reference Costs
2021-2022 (139)

Section B.3.5.2

Most recently published and
reliable data source available

Abbreviations: AE, adverse event; CKD, chronic kidney disease; eMIT, electronic market information tool; HSUV,
health state utility values; KOL, key opinion leader; NHS, Nation Health Service; NICE, National Institute of
Health and Care Excellence; SoC, standard of care; TRF, targeted-release formulation; UPCR, urine protein

creatinine ratio.

B.3.2.4

B.3.2.4.1 TRF-budesonide
In line with the NeflgArd Nef-301 Part A study, and the MHRA license wording (1),

the CEM assumes TRF-budesonide is self-administered as four 4 mg tablets once

Intervention technology and comparators

daily for 9 months. Before discontinuation, the dose should be reduced to 8 mg once

daily for 2 weeks (subsequent to the 9-month treatment period). TRF-budesonide is

assumed to be provided to patients as a 120-tablet (30-day) pack, and to be used

alongside current SoC.
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The MHRA license states the TRF-budesonide dose may be reduced to 4 mg once
daily for an additional 2 weeks, at the discretion of the treating physician (1). The
model includes functionality to include treatment tapering but is excluded from the

base case analysis and explored only in scenario analysis.

B.3.2.4.1.1 Retreatment
The MHRA license states that re-treatment may be considered at the discretion of

the treating physician (1), therefore the CEM includes the functionality to explore
cost-effectiveness projections for TRF-budesonide retreatment scenarios. At the
point of assumed retreatment, retreatment-eligible patients are assumed to follow the
same cost, relative clinical effectiveness versus SoC, and patient utility pathways as
used for the starting treatment with TRF-budesonide. When retreatment is allowed,
the time between on-treatment periods is assumed to be 14.75 months. In the
absence of available data to inform the duration between retreatment cycles,

14.75 months was based on the time between completion of 9 months of treatment
in Part A of the NeflgArd Nef-301 trial and the start of the NeflgArd-OLE study. In the
OLE study, eligible patients from both arms enrolled in NeflgArd would receive TRF-
budesonide over a 9-month period, starting at the visit scheduled at approximately
24 months from the NeflgArd Nef-301 Part A baseline. The retreatment scenarios in

the CEM are confined to several assumptions and limitations as follows:

o Eligibility: Only patients in CKD stages 1 to 3b at the time of retreatment are
assumed to be eligible to receive retreatment with TRF-budesonide, as per the
NeflgArd Nef-301 Part A eligibility criteria (eGFR 235 mL/min/1.73m?). Of these
patients, the model assumes only patients that were still on treatment at the
end of their initial treatment period will be retreated. Therefore, the base case
assumes [ of TRF-budesonide patients will undergo retreatment. This
assumption is made to prevent patients that discontinued TRF-budesonide
during the initial treatment period from being retreated with TRF-budesonide

e Transition probabilities: Patients are assumed to follow the 0—12-month TRF-
budesonide transition probabilities in the initial 12 months of any retreatment
round. After this time (until the start of the next retreatment round or indefinitely
if the final treatment round has been completed), the 12+ month TRF-
budesonide CKD stage transition probabilities are applied dependent on the
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selected duration of the TRF-budesonide treatment effect (further details in
Section B.3.3.1.2)

¢ Risk of CKD 5: retreatment is assumed to have the same relative effect upon
the risk of CKD 5 as shown after initial treatment with TRF-budesonide. In
effect, the HR applied to the SoC risk of CKD 5 is applied to all TRF-
budesonide patients undergoing retreatment for the duration of the assumed
treatment effect

e Time to treatment discontinuation (TTD): The proportion of patients on
treatment, as defined by the TTD curve observed in the NeflgArd Nef-301 Part
A trial, is applied to all eligible patients from the start of each retreatment round.
TTD is described further in Section B.3.5.1.1.5

The base case model results include one retreatment round (two rounds of treatment
in total). A range of retreatment scenarios are further explored in more detail in
Section B.3.11.3.13.

B.3.2.4.2 Comparators

The model includes one comparator: SoC. The placebo arm of NeflgArd Nef-301 is
assumed to be a good proxy for SoC in reflecting optimised supportive care, as
described in Chapter 2 of the KDIGO 2021 Clinical Practice Guideline for the
Management of Glomerular Diseases (3). Patients in both treatment arms of
NeflgArd Nef-301 received optimised and stable RAS blockade (108), which is
assumed to represent optimised supportive care. KDIGO 2021 describes optimised
supportive care as: blood pressure management; maximally tolerated dose of

ACEI/ARB; lifestyle modification; and addressing cardiovascular risk (3).

The decision to exclude glucocorticoids as a component of SoC was based on
opinions from clinical experts gathered at an advisory board held in February 2023
(2). The clinical experts confirmed they would not use glucocorticoids in clinical
practice to treat people with IgAN with a UPCR 21.5 g/g due to the poor risk-benefit
profile of glucocorticoids demonstrated in the STOP-IgAN (24, 142) and TESTING
(26) studies and severe toxicity. For this reason, clinical experts choose to limit the

use of glucocorticoids for patients with nephrotic syndrome (2).
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SGLT2 inhibitors were expected by clinical experts to be included as a component of
SoC in clinical practice and as such, the cost of such treatments were included within

SoC costs.

The NeflgArd Nef-301 trial data used to inform the model did not include patients on
SGLT2 inhibitors as at the time of recruitment this was not deemed to be part of
SoC. In the CEM, SoC data from the NeflgArd Nef-301 trial was not adjusted to
account for the inclusion of SGLT2 inhibitors. This is based on the findings of the
DAPA-CKD study (120) which reported that dapagliflozin treatment in patients with
IgAN (N=270) did not have a statistically significant impact on eGFR over 36 months
compared with placebo. The least mean squares eGFR slopes from baseline to end
of treatment in the dapagliflozin and placebo groups were -3.5 (SE 0.5) and 4.7 (SE
0.5) mL/min/1.73 m? per year, respectively, resulting in an insignificant between-
group difference of 1.2 mL/min/1.73 m? per year (95% ClI: -0.12, 2.51 mL/min/1.73
m? per year). Since the transition probability matrices included in the model are
based on changes in eGFR values, the inclusion of SGLT2 inhibitors was deemed

not to improve the clinical impact of the model’s patient population.
B.3.3 Clinical parameters and variables

B.3.3.1 CKD 1-4 health state transition matrices

B.3.3.1.1 Transitions between 0-12 months

Transition probabilities between CKD 1—4 health states were estimated by modelling
the log odds of improvement and worsening in CKD states using the NeflgArd Nef-
301 patient level data and logistic regression within the statistical software R (version
4.1.1)(143). eGFR values were mapped to CKD stages at baseline and after

9 months of treatment. Patients are considered to have ‘transitioned’ if they were in a
different CKD stage after 9 months of treatment compared with baseline, with the
likelihood of transitioning evaluated by treatment arm and baseline CKD stage. To
account for the bias of small changes in eGFR readings around threshold values,

transitions to better health states (observed in the trial) were also incorporated.

The output of the logistic regression produced log odds ratios for each coefficient

(CKD stage at baseline and treatment arm) is presented in Table 19.
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Table 19: NeflgArd Nef-301 logistic regression output

Treatment CKD stage Log odds
Progressed disease

Placebo 3b (reference group) [
Placebo 1 -
Placebo 2 -
Placebo 3a -
TRF-budesonide [
Improved disease

Placebo 3b (reference group) [
Placebo 2 -
Placebo 3a -
TRF-budesonide [

Abbreviations: CKD, chronic kidney disease; TRF, targeted-release formulation.

The log odds in Table 19 were converted to 9-month probabilities as follows:

e(Bo+ Brxy+-+ BnXxn)

P = 11 eBot Bixat—+ Brxn)

Where p is the 9-month probability, S, is the log odds of the intercept (placebo CKD
stage 3b) and B; x4, ..., Bnx, are log odds ratios for each group compared to the

intercept.

The 9-month probabilities were converted to monthly probabilities, to align with the

model cycle length, using the equations below:

In(1-p)
-—r

Where r is the rate, p is the 9-month probability and t is time-period (9 months).
-r
p = 1 — eT
Where r is the rate, p is the monthly probability and t is time-period (30.4375 days).

The resultant transition probabilities are presented in Table 20.
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Table 20: NeflgArd Nef-301-informed cycle transition probabilities (0—12 months)
Treatment CKD 1 CKD 2 CKD 3a CKD 3b CKD 4 Total

TRF-budesonide transition probabilities
CKD 1 [

CKD 2 [ ]
CKD 3a
CKD 3b
CKD 4

SoC transition probabilities

CKD 1 [ [

CKD 2 [ ] [ [ ]
CKD 3a [ ] I
CKD 3b [ ] [ [ ]
CKD 4 - I

Abbreviations: CKD, chronic kidney disease; SoC, standard of care; TRF, targeted-release formulation.

Note: There were no patients with CKD stage 4 at baseline, therefore transitions are assumed equal to CKD
stage 3b.

Patients that discontinue treatment still incur the TRF-budesonide transition
probabilities presented in Table 20. This implicitly assumes that the transition
probabilities from the trial data included patients that discontinued before 9 months
and therefore the transition probabilities also account for the disease progression of

patients that discontinued.

Although the transitions presented in Table 20 were calculated using data up to

9 months, these transitions were assumed to be applicable for up to 12 months. This
is because the treatment effect of TRF-budesonide observed during the 9-month
treatment period was maintained during the 3-month observational follow-up (9—

12 months from baseline) in Part A of the NeflgArd Nef-301 study for this sub-
population. The eGFR data shown in Figure 16 provide evidence to support an
ongoing treatment effect of TRF-budesonide, with the treatment benefit maintained

at 12 months following 3 months of off-treatment observational follow up.
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Figure 16: Ad hoc analysis of NeflgArd Nef-301 Part A percentage change in eGFR
from baseline for patients with baseline UPCR 21.5 g/g

Abbreviations: eGFR, estimated glomerular filtration rate; FAS, full analysis set; UPCR, urine protein creatinine
ratio

Source: Calliditas Therapeutics AB. Data on file. Additional data from NeflgArd for baseline UPCR =1.5 g/g
subgroup. Figure 2.7.3.3.2.1h (119).

B.3.3.1.2 Transitions beyond 12 months
No data from NeflgArd Nef-301 Part A beyond 12 months from baseline were

available at the time of submission. As such, the transition probabilities beyond
12 months in the SoC arm are assumed equivalent to observed transition
probabilities in the NeflgArd Nef-301 SoC arm, as presented in Section B.3.3.1
(107).

The transition probabilities in the NeflgArd Nef-301 TRF-budesonide arm are only
applied up until the treatment effect duration, which in the base case is 1 year, after
which point the beyond 12-month transition probabilities are assumed equivalent to
observed transition probabilities in the NeflgArd Nef-301 SoC arm, as presented in
Section B.3.3.1. This is in line with the NeflgArd Nef-301 Part B where the change in
eGFR of the TRF-budesonide arm from month 12 to month 24 was not significantly
different to that of the placebo arm for the full trial population. Therefore, the model

base case assumes concordant results for the UPCR 21.5 g/g IgAN population.
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B.3.3.2 Risk of CKD 5 (eGFR <15 mL/min/1.73m?)

B.3.3.2.1 SoC arm

As per the model structure in Figure 15, only patients with CKD 4 can transition to
CKD 5. In the model base case, the risk of CKD 5 is informed by real world evidence
from patients with IgAN and UPCR 21.5 g/g collected in the UK RaDaR database
(36). Figure 2 presents the Kaplan-Meier (KM) curve which estimates the probability
of progressing to ESRD or mortality over time. The model assumes ESRD is
equivalent to CKD 5.

Figure 17: UK RaDaR KM curve estimating time to diagnosis of ESRD or mortality

Abbreviations: ESRD, end stage renal disease; KM, Kaplan-Meier; UK RaDaR, United Kingdom National
Registry of Rare Kidney Diseases.
Source: Calliditas Therapeutics. Data on file. UK RaDaR data analyses 2023 (36).

The KM curve presented in Figure 17 was digitalised using Engauge Digitizer 12.1
software (144). Pseudo patient level data (PLD) was generated from the digitised
data using the R packages (145) “MASS” and “splines”. As data were only available
for up to 4 years, parametric survival modelling was fitted to these data to
extrapolate to estimated data completion, using the R packages (145) “survival” and
“flexsurv”. Figure 18 presents the extrapolated and digitalised KM data with seven

parametric extrapolations fitted.
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Figure 18: Digitised UK RaDaR KM data and fitted parametric extrapolations to
estimate time to CKD 5

Abbreviations: CKD, chronic kidney disease; KM, Kaplan-Meier; SoC, standard of care; UK RaDaR, United
Kingdom National Registry of Rare Kidney Diseases.

The Akaike information criterion (AIC) and Bayesian information criterion (BIC) both
rank gamma as the parametric model that best fits the observed data, as presented
in Table 21. The gamma model is used in the base case since it provides the
numerically best fit according to both AIC and BIC statistics. Alternative model

extrapolations are explored in scenario analyses.

Table 21: AIC and BIC statistics for time to CKD 5 models

Model AlC AIC rank BIC BIC rank
Exponential 181.20 4 183.35 3
Generalised gamma 180.18 3 186.61 6
Gompertz 181.39 6 185.67 5
Log-logistic 181.38 5 185.67 4
Log-normal 184.03 7 188.31 7
Weibull 178.37 2 182.66 2
Gamma 178.20 1 182.48 1

Abbreviations: AIC, Akaike information criterion; BIC, Bayesian information criterion; CKD, chronic kidney
disease.
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B.3.3.2.2 TRF-budesonide arm

The risk of CKD 5 in the TRF-budesonide arm is informed by applying a HR to the
risk of CKD 5 in the SoC arm (described in Section B.3.3.2.1).

In the model base case, movements from the CKD 4 health state to the CKD 5
health state in the TRF-budesonide arm are calculated by applying a HR of- to
the extrapolated KM data presented in Figure 18. Published meta-analyses (124)
were used to estimate the reduction in risk of the clinical outcome (HR), and
associated 95% ClI, allowing for the uncertainty in the TRF-budesonide 16 mg
treatment effects on 1-year eGFR slope and the relationship between endpoints. The
observed treatment effect on 1-year eGFR total slope in the sub-population of
patients with baseline UPCR 21.5 g/g of [l mL/min/1.73 m2 per year

(95% CI: ) in Nef-301 predicts a HR of i for the clinical outcome.

Figure 19: Relationship between treatment effect on 1-year eGFR slope and clinical
outcome, with predicted HR for TRF-budesonide 16 mg
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Abbreviations: eGFR, estimated glomerular filtration rate; HR, hazard ratio; TRF, targeted-release.

Source: Adapted from Figure 5 of Inker et al. 2019 (124). The meta-analysis of 47 trials in chronic kidney disease
(Inker et al. 2019 supplement eFigure5) relating treatment effects on 1-year eGFR total slope to long-term clinical
outcomes in IgAN was used to predict the HR associated with the treatment effect on 1-year eGFR total slope for
TRF-budesonide 16 mg versus placebo in Nef-301.
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The equation used to calculate the HR using the coefficients presented in Figure 19
and the observed treatment effect on 1-year eGFR total slope of [ mL/min/1.73 m?

per year is presented below:

HR = e(intercept+[slope><eGFR treatment ef fect])

HR = ¢(-0-24+[-0.13x8.98]) _ |

Figure 20 presents the risk of transitioning to the CKD 5 health state while receiving
TRF-budesonide by applying the HR of |} to the digitised KM data and fitted

survival models in Figure 18.

Figure 20: Digitised UK RaDaR KM data with fitted gamma extrapolation and HR of

B applied.

Abbreviations: CKD, chronic kidney disease; HR, hazard ratio; KM, Kaplan-Meier; SoC, standard of care; UK
RaDaR, United Kingdom National Registry of Rare Kidney Diseases.

The HR of i} is only applied to the SoC curve for as long as TRF-budesonide is
assumed to have a treatment effect within the model. The base case treatment effect
duration is 1-year (further detail in Section B.3.3.1). After this time point, patients in
the TRF-budesonide arm of the model are assumed to experience an equivalent
hazard of transitioning to CKD 5 as those in the SoC arm. The treatment effect is

also assumed to be the same for retreatments.
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B.3.3.3 Transitions from CKD 5, dialysis, and kidney transplant health states

Transitions between CKD 5, dialysis, and transplant health states are sourced from
NICE TA775 (4); specifically, the dapagliflozin arm transition probability matrix from
month 5 onwards. The transitions from CKD 5 reported in TA775 were sourced
directly from the DAPA-CKD trial whereas the transitions from dialysis and transplant
were obtained from a systematic literature review by Sugrue et al. 2019 (146). The
same transition probabilities from CKD 5, dialysis and transplant were applied over
time for both TRF-budesonide and SoC. In this, it was assumed that there is no
difference (i.e., no lasting treatment effect) for TRF-budesonide patients compared
with SoC once patients reach the CKD 5 health state. Table 22 presents the monthly

transition probabilities from CKD 5, dialysis, and transplant used in the model.

Table 22: Transition probabilities from CKD 5, dialysis, and transplant

Health state CKD 5 Dialysis Transplant Total
CKD 5 95.30% 4.50% 0.20% 100%
Dialysis 99.50% 0.50% 100%
Transplant 0.70% 99.30% 100%

Abbreviations: CKD, chronic kidney disease

B.3.3.4 Adverse reactions

The adverse events rates for both the TRF-budesonide and SoC arm were sourced
from the NeflgArdNef-301 CSR Pooled Dataset (Safety Analysis Set) (107). All
treatment-related AEs occurring in 24% of patients in either treatment arm of the
safety analysis set were included in the model. Additionally, treatment-emergent
severe adverse events (TESAEs) occurring in more than one patient were also

included in the analysis. The AEs included in the model are presented in Table 23.

Table 23: Adverse event rates by treatment

Treatment-emergent AE TRF-budesonide 16 mg Placebo (N=JJl}) n (%)
(N=H) n (%)

Acne

Cushingoid

Dyspepsia

Oedema peripheral

Face oedema

Headache
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Treatment-emergent AE TRF-budesonide 16 mg Placebo (N=Jl}) n (%)
(N=H) n (%)

Hirsutism

Hypertension

Mood swings

Upper respiratory tract infection

Weight increase

Treatment emergent SAEs

Pulmonary embolism

Renal impairment

Abbreviations: AE, adverse event; SAEs, serious adverse events; TRF, targeted-release formulation.

TEAESs were defined as AEs that occurred for the first time after dosing with study treatment or existed before but
worsened in severity or relationship to study treatment after dosing. AEs that started >14 days after the last dose
of study treatment were excluded from the summary. The last dose was defined as the last dose the patient
received, including the Tapering Period, regardless of the duration of treatment. AE reported terms were coded
using the Medical Dictionary for Regulatory Activities Version 22.0.

Source: Calliditas Therapeutics AB. Data on file. Clinical study report Nef-301. 2021 (107).

B.3.3.5 Mortality

As no long-term survival data were available from the NeflgArd Nef-301 clinical trial
and due to the relatively low mortality risk in early CKD stages, no NeflgArd Nef-301
mortality data were available to directly inform the CEM. Therefore, the CEM relies

on real-world evidence to inform the risk of death from all health states.

In any instance where the risk of death was greater for the general population
compared with the modelled population using any mortality source described in
Sections B.3.3.5.1 and B.1.1, background mortality was applied. The probability of
death for the general population was age- and sex-adjusted in line with data sourced
from the latest available data from the Office of National Statistics (ONS) life tables
(147).

During retreatment with TRF-budesonide no explicit changes were made to the
mortality data as the risk of death were assumed to only be dependent on disease

progression rather than treatment received.

B.3.3.5.1 Risk of death from CKD 1-5, dialysis, and transplant health states

Data from UK RaDaR was used to inform the risk of mortality from CKD stages 1-5
and dialysis (36). The standardised mortality rates from the UK RaDaR data were
calculated by building a cox regression model with age, sex, and CKD stage as
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factors. The 10-year survival rates were used to calculate the standardised mortality
ratios (SMR). The SMR weights used in the CEM for the CKD stages and dialysis

health states are presented in Table 24.

Table 24: Standard mortality ratios
Health state SMR

CKD 1
CKD 2
CKD 3a
CKD 3b
CKD 4
CKD 5

Renal replacement therapy
(dialysis and transplant)

Abbreviations: CKD, chronic kidney disease; SMR, standardised mortality ratio.
Note: Renal replacement therapy estimate was used for patients in both the dialysis and transplant health states.

B.3.4 Measurement and valuation of health effects

B.3.4.1 Health-related quality-of-life data from clinical trials

No EQ-5D HRQoL data were collected during the NeflgArd Nef-301 trial that could
be incorporated in the model. Although SF-36 data were collected in NeflgArd Nef-
301, this would only inform CKD 1 to CKD 4 health states in the model. Furthermore,
mapping the trial SF-36 data to the EQ-5D would have introduced additional
uncertainty to the model due to the lack of IgAN-specific mapping studies. Therefore,
the model relies on EQ-5D values from the literature to inform patient utility

assumptions.

B.3.4.2 Health-related quality-of-life studies
Given the absence of EQ-5D data from the NeflgArd Nef-301 trial, literature sources

were consulted to inform health state utility values in the model.

No UK-specific EQ-5D studies were identified in the economic SLR for patients with
IgAN. Instead, the references listed in recent CKD submissions to NICE were cross-
checked. Cooper et al. 2020 (138) was included in the TA775 NICE HTA submission
reference list (4). Cooper et al. 2020 (138), report a systematic literature review of
HRQoL utility weights for CKD stages used in economic evaluations. The study
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reported utility values for each CKD stage according to instrument and country in
Table 4 of the publication, with multiple values presented for some of the health
states considered in the CEM. Utility values calculated using the EQ-5D-3L
questionnaire from studies conducted in the UK were selected for use in the CEM.
These values were used to inform the following health states; CKD stages 1, 2, 3a,
3b, 5, haemodialysis, peritoneal dialysis, and transplant. In the CEM, CKD stage 4 is
informed by the EQ-5D-3L analysis of data from the US as no UK value was
available. Utility values derived from the EQ-5D-3L questionnaire were selected for
use in the model. The utility values from Cooper et al. 2020 (138) are presented in
Table 25.

Table 25: Summary of utility values from Cooper et al. 2020 (138)

Health state Utility value Standard error Reference
CKD 1 0.85 0.08

CKD 2 0.85 0.08

CKD 3a 0.80 0.08 Cooper et al. 2020
CKD 3b 0.80 0.08 (138)

CKD 4 0.74 0.06

CKD 5 0.73 0.10

Abbreviations: CKD, chronic kidney disease. Standard error calculated as (1-mean)/(1.96*2).

For patient utility in the dialysis and transplant health states, utility values were also
sourced from Cooper et al. 2020 (138). Patients in the dialysis health state are
assumed to receive either haemodialysis (86.5%) or peritoneal dialysis (13.5%)
based on the distribution reported in the United Kingdom Renal Registry (UKRR) 24t
Annual report (148). As patient utility differs between haemodialysis and peritoneal
dialysis, different patient utilities were assigned based on modality in the CEM
(haemodialysis or peritoneal dialysis), distributed per the proportions reported in the
UKRR 24" Annual report.

Table 26: Summary of utility values for the dialysis and transplant health states from
Cooper et al. 2020 (138).

Health state Utility value Standard error Reference
Haemodialysis 0.44 0.032

Peritoneal dialysis 0.53 0.066 C°°pez f?fga)" 2020
Post transplant 0.71 0.019

Abbreviations: CKD, chronic kidney disease. Standard error calculated as (1-mean)/(1.96*2)
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A key limitation of the approach to patient utility in the model was that Cooper et al.
2020 (138) did not contain data from patient groups with characteristics matched to
NeflgArd Nef-301 patient characteristics. While this is limitation of the evidence
base, the utility values sourced from CKD studies were considered reasonable

proxies to inform the CEM, as determined from expert clinical opinion.

B.3.4.3 Mapping
Not applicable.

B.3.4.4 Adverse reactions

Disutility due to AEs were applied as a one-off utility decrement in the first on-
treatment cycle to all patients in each arm. Assumptions for the duration and disutility
of AEs captured in the CEM were informed by literature sources obtained from a
targeted literature review. Where data were not identified in the literature, a
simplifying assumption of no associated disutility was assumed. Additionally, where
data were not available to inform AE duration, a simplifying assumption of a one-

week duration was made.

The disutility and duration assumptions applied for each AE are presented in Table
27 and Table 28.
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Table 27: Adverse event rates duration

Treatment- Duration Source

emergent AE (days)

Acne 7.00 Assumption

Cushingoid 7.00 Assumption

Dyspepsia 7.00 Assumption

Oedema peripheral 7.00 Assumption

Face oedema 7.00 Assumption

Headache 7.00 Assumption

Hirsutism 7.00 Assumption

Hypertension 7.00 Assumption

Mood swings 7.00 Assumption

Upper respiratory 6.61 NHS ref 17/18: Total HRG's - weighted average non-elective

tract infection length of stay CB02A, CB02B, CB02C, CB02D, CBO02E,
CBO2F (149)

Weight increase 7.00 Assumption

Treatment-emergent SAE

Pulmonary 6.61 NHS ref 17/18: Total HRGs - weighted average non-elective

embolism length of stay DZ09J, DZ09K, DZ09L, DZ09M, DZ09N,

DZz09P, DZ09Q (149)
Renal impairment 6.29 NHS ref 17/18: Total HRGs - weighted average non-elective
length of stay LA09J, LAO9K, LAO9L, LAO9M, LAOSN, LAO9P,

LAO9Q (149)

Abbreviations: AE, adverse event.

Table 28: Adverse event rates disutility value

Treatment-emergent AE Disutility Source

Acne -0.00 Assumption
Cushingoid -0.16 Sullivan et al. (2011) (150)
Dyspepsia -0.04 Sullivan et al. (2011)
Oedema peripheral -0.16 Assumed same as cushingoid
Face oedema -0.16 Assumed same as cushingoid
Headache -0.04 Sullivan et al. (2011) (150)
Hirsutism -0.00 Sullivan et al. (2011) (150)
Hypertension -0.05 Sullivan et al. (2011) (150)
Mood swings -0.13 Sullivan et al. (2011) (150)
Upper respiratory tract infection -0.00 Sullivan et al. 2006 (151)
Weight increase -0.00 Assumption
Treatment-emergent SAE

Pulmonary embolism -0.00 Assumption

Renal impairment -0.00 Assumption

Abbreviations: AE, adverse event; SAE, serious adverse event.
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Data in Table 27 and Table 28 were used to estimate the QALY loss attributed to
each AE. This estimate was then multiplied by the respective AE occurrence rate
data in Table 23, to estimate the total AE-attributable QALYs lost per treatment arm.
These QALY loss estimates, presented in Table 29, were then applied as one-off

QALY decrements in the first model cycle of their respective treatment arm.

Table 29: QALY loss per AE and per treatment arm

Treatment-emergent AE QALY loss per Total QALYs lost per treatment arm
event TRF-budesonide SoC
Acne 0.0000000 ] e
Cushingoid -0.0907646 [ e
Dyspepsia -0.0255127 [ [ ]
Oedema peripheral -0.0907646 [ [ ]
Face oedema -0.0907646 [ [ ]
Headache -0.0255782 ] e
Hirsutism -0.0006961 [ e
Hypertension -0.0268552 [ e
Mood swings -0.0740310 ] [ ]
Upper respiratory tract 0.0000000 ] e
infection
Weight increase 0.0000000 I ]
Treatment-emergent SAE
Pulmonary embolism 0.0000000 I ]
Renal impairment 0.0000000 - -

Abbreviations: AE, adverse event; QALY, quality-adjusted life year; SAE, serious adverse event.

When retreatment with TRF-budesonide is enabled in the CEM, the QALY
decrement associated with AEs is applied in the first model cycle of each retreatment
round as a one-off decrement, for the proportion of TRF-budesonide patients who

are eligible to receive retreatment (i.e. residing in CKD stages 1 to 3b).

B.3.4.5 Age-adjusted general-population mortality

To estimate heath state utilities for the modelled patient populations, age- and sex-
adjusted general population utility were first estimated using the algorithm published
by Ara and Brazier (152). This was performed to ensure that a decrease in utility

over time was incorporated so that utility values were adjusted based on the
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expected utility decrements associated with aging. The linear regression model used

to estimate the general population utility was:
EQ5D = 0.9508566 + 0.0212126 * male — 0.0002587 * age — 0.0000332 * age?

B.3.4.6 Health-related quality-of-life data used in the cost-effectiveness
analysis

In the base case cost-effectiveness analysis, each of the CKD stage health states

and each of the dialysis or transplant health states were associated with a utility

weighting. The proportion of patients residing within each heath state in each cycle

informed the accrual of QALYs over time.

The impact of AEs was captured as one-off utility decrements to the proportion of
patients who experienced the AE, in a multiplicative manner in line with NICE TSD
12.1 (153).

The health state utility values and the clinical event disutilities applied in the base

case cost effectiveness analysis are summarised in Table 30.

Table 30: Summary of utility values applied to the cost-effectiveness model.

Mean utility value | Standard error Reference
Health state utilities
CKD 1 0.85 0.08
CKD 2 0.85 0.08
CKD 3a 0.80 0.08
CKD 3b 0.80 0.08 Cooper et al. 2020 (138)
CKD 4 0.74 0.06
CKD 5 0.73 0.10
Haemodialysis 0.44 0.032
Peritoneal dialysis 0.53 0.066 Cooper et al. 2020 (138)
Post transplant 0.71 0.019
AEs
Acne -0.00 0.00 Assumption
Cushingoid -0.16 0.04 Sullivan et al. (2011) (150)
Dyspepsia -0.04 0.01 Sullivan et al. (2011) (150)
Oedema peripheral -0.16 0.04 Assumed same as cushingoid
Face oedema -0.16 0.04 Assumed same as cushingoid
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Mean utility value | Standard error Reference
Headache -0.04 0.01 Sullivan et al. (2011) (150)
Hirsutism -0.00 0.01 Sullivan et al. (2011)
Hypertension -0.05 0.00 Sullivan et al. (2011)
Mood swings -0.13 0.01 Sullivan et al. (2011) (150)
Upper respiratory tract -0.00 0.00 Sullivan et al. 2006 (151)
infection
Weight increase -0.00 0.00 Assumption
Pulmonary embolism -0.00 0.00 Assumption
Renal impairment -0.00 0.00 Assumption

Abbreviations: AE, adverse event; CKD, chronic kidney disease
Standard error calculated as (1-mean)/(1.96*2)

B.3.5 Cost and healthcare resource use identification,

measurement and valuation

B.3.5.1 Intervention and comparators’ costs and resource use

B.3.5.1.1 TRF-budesonide treatment costs
As described in Section B.3.2.4 and in line with the Part A of NeflgArd Nef-301 study

and MHRA license wording (1), TRF-budesonide is self-administered as four 4 mg
tablets once daily for nine months within the CEM. The cost per pack of TRF-
budesonide used in the model was [JJll. As TRF-budesonide is self-administered

orally, the cost of TRF-budesonide administration is assumed to be zero in the CEM.

B.3.5.1.1.1 Dose reduction and dose tapering
The MHRA license wording outlines that when treatment is to be discontinued, the

dose should be reduced to 8 mg once daily for 2 weeks of therapy (1). The model
functionality applies dose reduction for 2 weeks after 9 months of treatment. The
MHRA license wording also describes an optional dose tapering period of 4 mg once
daily for an additional 2 weeks following the end of the 9-month course and 2 weeks
of reduced therapy. However, in line with expert clinical opinion (data on file (2)),
only the dose reduction period of the first 2 weeks subsequent to the 9-month
treatment period was included in the base case model results, in line with the

NeflgArd Nef-301 study protocol. The tapering period of 4 mg once daily for an
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additional 2 weeks was explored as a scenario analysis. The cost of a reduced dose

of TRF-budesonide was applied in month 10 of the model.

Table 31 presents the monthly treatment costs for TRF-budesonide for a reduced

dose model cycle.
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Table 31: TRF-budesonide cost per cycle, reduced dose

Treatment Reduced Reduced dose Reduced dose Total dose per | Packs per Admin cost Treatment cost
dose frequency frequency per cycle cycle* cycle$ per dose with reduced dose
(days)f per cycle
TRF- 8 mg 2 weeks 14 112.00 0.23 £0 [
budesonide

Abbreviations: TRF, targeted-release formulation.

1 Equal to the model cycle length divided by the reduced dose frequency (7 days / 2 weeks)

I Full-dose frequency equal to model cycle length minus the reduce dose frequency per cycle (30.4375 — 15.20835)
§ Packs per cycle calculated as total dose per cycle divided by table size (4 mg) divided by the pack size (120).
Figures presented in the table are rounded to two significant figures.
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B.3.5.1.1.2 Wastage
The model base case calculates the cost of TRF-budesonide using a cost-per-mg

approach. This approach implicitly assumes the exact dose of TRF-budesonide over
9 months is dispensed and therefore there are no unused tablets left after the
treatment cycle.
|
e
I Therefore, it is assumed there will be no wastage associated with the

treatment of TRF-budesonide. The cost of TRF-budesonide using the cost per mg

approach is presented in Table 32.

Table 32: TRF-budesonide cost per mg

Treatment Tablet size Pack size Cost per pack Cost per mg'
TRF- 4 mg 120 N I
budesonide

tCost per mg calculated as the cost per pack divided by the pack size, divided by tablet size ([ GcIHNEIE=zHN)

B.3.5.1.1.3 Relative dose intensity
Relative dose intensity (RDI) was not captured by the CEM. While RDI was recorded

in the Part A of the NeflgArd Nef-301 study, it is anticipated in practice that any dose
reductions or treatment breaks will have no consequence for treatment acquisition
costs. This is because the cost for the full treatment course of TRF-budesonide will

be used in clinical practice.

B.3.5.1.1.4 Retreatment
The proportion of retreatment eligible patients assumed to be on treatment were

applied to the 9-month cost of TRF-budesonide treatment.

B.3.5.1.1.5 Time to treatment discontinuation
As per the MHRA license, which requires a daily dose of 16 mg for 9 months (1), the

model assumes all treatment will stop after 9 months. Prior to 9 months, the number
of patients that continue treatment each month was informed by the TTD data from
Part A of the NeflgArd Nef-301 study. This data was digitalised and is presented in
Figure 21.
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Figure 21: Digitised KM curve of time to discontinuation of study treatment — TRF-
budesonide

Abbreviations: KM, Kaplan-Meier; TRF, targeted-release formulation.

It should be noted that patients were censored at their final follow-up appointment of
the NeflgArd Nef-301 study even if they were continuing treatment. Therefore,
patients that had a follow-up before month 9 were censored despite not
discontinuing their treatment. This explains the sharp decline in the proportion of

patients that are on treatment before month 9.

The data in Figure 21 does not include patients that received a reduced dose for
2 weeks after 9 months of treatment. Therefore, it is assumed that all patients on

treatment at the start of the month 9 will receive a reduced dose.

B.3.5.1.2 Treatment costs for standard of care

In order to account for patients living longer whilst receiving TRF-budesonide, and
therefore receiving SoC for longer, the costs of SoC are applied to all patients
receiving treatment in both the TRF-budesonide and SoC arm in the CEM. As shown
in Table 33, SoC costs comprised of ACEi or ARBs, i.e. treatments that have an
indication in renal disease, including treatments indicated for renal disease in adult

patients with hypertension and type 2 diabetes mellitus. Dapagliflozin was also
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included in the cost of SoC based on feedback received from clinical experts (2). For
each SoC treatment, the number of tablets required per day was calculated by
dividing the maximum daily dose by the tablet size. This was multiplied by the cost
per tablet (calculated as the pack price divided by the number of tablets per pack) to
determine the cost per day. The cost per month per SoC treatment was calculated

by multiplying the cost per day by the model cycle length (30.4375 days).

Company evidence submission template for targeted-release budesonide for treating
primary IgAN.

© Britannia 2023. All rights reserved Page 110 of 164



Table 33: Unit costs associated with the SoC in the economic model

Items Maximum Daily tablets Pack price Cost per | Cost per Cost per Source
daily dose required for tablet day$ monthT
maximum dose’
ACEi
Captopril 12.5 mg tablets/ Pack size 56 12.0 £0.58 £0.01 £0.13 £3.81
Captopril 25 mg tablets / Pack size 56 150 mg 6.0 £0.61 £0.01 £0.07 £1.99
Captopril 50 mg tablets / Pack size 56 3.0 £0.77 £0.01 £0.04 £1.25
Average cost of Captopril £2.35
Lisinopril 10 mg / Hydrochlorothiazide 12.5 4.0 £1.15 £0.04 £0.16 £5.01
mg tablets / Pack size 28
Lisinopril 10 mg tablets / Pack size 28 4.0 £0.38 £0.01 £0.05 £1.67
Lisinopril 2.5 mg tablets / Pack size 28 40 mg 16.0 £0.94 £0.03 £0.53 £16.28
Lisinopril 20 mg / Hydrochlorothiazide 2.0 £2.19 £0.08 £0.16 £4.76 EMC (154-
12.5mg tablets / Pack size 28 156); eMIT
Lisinopril 20 mg tablets / Pack size 28 2.0 £1.09 £0.04 £0.08 £2.37 (140)
Lisinopril 5 mg tablets / Pack size 28 8.0 £0.93 £0.03 £0.27 £8.10
Average cost of Lisinopril £6.37
Ramipril 1.25 mg capsules / Pack size 28 8.0 £0.41 £0.01 £0.12 £3.58
Ramipril 10 mg capsules / Pack size 28 10 mg 1.0 £0.39 £0.01 £0.01 £0.43
Ramipril 2.5 mg capsules / Pack size 28 4.0 £0.42 £0.01 £0.06 £1.82
Ramipril 5 mg capsules / Pack size 28 2.0 £0.33 £0.01 £0.02 £0.72
Average cost of Ramipril £1.64
Average cost of ACEi £3.45
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Items Maximum Daily tablets Pack price Cost per | Cost per Cost per Source
daily dose required for tablet day$ monthT
maximum dose’
ARB
Irbesartan 150 mg / Hydrochlorothiazide 2.0 £6.30 £0.22 £0.45 £13.69
12.5 mg tablets (Co-aprovel or eqv) / Pack
size 28
Irbesartan 150 mg tablets / Pack size 28 2.0 £0.99 £0.04 £0.07 £2.15
Irbesartan 300 mg / Hydrochlorothiazide 1.0 £6.11 £0.22 £0.22 £6.65
12.5 mg tablets (Co-aprovel or eqv) / Pack
size 28 300 mg EMC (157);
Irbesartan 300 mg / Hydrochlorothiazide 1.0 £4.40 £0.16 £0.16 £4.78 eMIT (140)
25 mg tablets (Co-aprovel or eqv) / Pack
size 28
Irbesartan 300 mg tablets / Pack size 28 1.0 £1.51 £0.05 £0.05 £1.64
Irbesartan 75 mg tablets / Pack size 28 4.0 £0.58 £0.02 £0.08 £2.53
Average cost of Irbesartan £5.24
Losartan 100 mg tablets / Pack size 28 1.5 £1.55 £0.06 £0.08 £2.54 EMC (158);
- 150 mg eMIT (140)
Losartan 25 mg tablets / Pack size 28 6.0 £0.85 £0.03 £0.18 £5.53
Average cost of Losartan £4.03
Average cost of ARB £4.64
Dapagliflozin
Forxiga 5 mg tablets / Pack size 28 2.0 £36.59 £1.31 £2.61 £79.55 BNF (141);
) ) 10 mg EMC (159)
Forxiga 10 mg tablets / Pack size 28 1.0 £36.59 £1.31 £1.31 £39.78
Average cost of dapagliflozin £59.66

Abbreviations: ACEi, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker.

1 Calculated as the maximum daily dose divided by the tablet size; £ Calculate as the pack price divided by the pack size; § Calculated as the cost per tablet multiplied by the

number of daily tables required for maximum dose; [ Calculated as the cost per day multiplied by 30.4375 days.
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The average monthly cost of each SoC treatment class was weighted by the proportion of patients that receive each treatment

class to produce a total SoC monthly cost of £63.71, as shown in Table 34.

Table 34: Weighted average monthly cost of SoC

Treatment Weighting Monthly cost Weighted average cost
ACEi 50% £3.45 £1.73
ARB 50% £4.64 £2.32
SGLT2i 100% £59.66 £59.66
Weighted average cost of SoC £63.71

Abbreviations: ACEi, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker; SGLT2i, sodium-glucose cotransporter-.
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B.3.5.1.3 Treatment costs used in the economic model

Table 35 presents the unit cost associated with a full 16 mg dose for TRF-

budesonide and SoC.

Table 35: Unit costs associated with the TRF-budesonide and SoC in the economic
model

Items TRF- Source SoC Source
budesonide
Cost per pack e N/A
Data on file
Administration cost £0.00 £0.00
Total cost per ' .
monthly CyC|e - Data on f||e £6371 Assumphon
Total cost per Assumes 8 mg per day for
reduced dose [ 2-weeks after 9 months of N/A
monthly cycle treatment

Abbreviations: N/A, not applicable; SoC, standard of care; TRF, targeted-release formulation.
SoC, standard of care multiplied by the cost per pack (£4,838.58) to calculate the total cost per monthly cycle

The total monthly cycle cost for TRF-budesonide was calculated by multiplying the
daily dose of 16 mg by 30.4375 to determine the monthly dose. This was then used

to calculate the number of packs required each month.

B.3.5.2 Health-state unit costs and resource use

A cycle cost for medical resource use (MRU) was assumed for each health state in
the CEM. For CKD stages 1 to 5, the cost of MRU was sourced from Kent et al. 2015
(82), a study exploring the impact of CKD stage and cardiovascular disease on the
annual cost of hospital care in moderate to severe kidney disease. The study
reported the cost of secondary care, including inpatient admissions, day cases and
outpatient attendances. Kent et al. 2015 (82) costs were inflated to 2021 costs using

Personal Social Services Research Unit (PSSRU) inflation indices (160).

As Kent et al. 2015 (82) reports costs by health state for secondary costs, the CEM
also included the cost of primary care. Primary care costs in the CEM comprise GP
appointments and blood tests. The cost of a GP appointment was sourced from the
PSSRU (160), with the cost of blood tests obtained from the NHS National Cost
Collection 2021/22 (139). The model assumes GP appointments and blood tests
occur twice a year for CKD stages 1 to 3b and quarterly throughout the year for CKD

4 and CKD 5.
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MRU unit costs for dialysis were sourced from the NHS National Cost Collection
2021/22 (139). Patients in the dialysis health state are assumed to receive either
haemodialysis (86.5%) or peritoneal dialysis (13.5%) based on the proportions
reported in the UKRR 24" Annual report (148). Patients receiving haemodialysis
were then further distributed by the modalities: hospital haemodialysis (35.4%),
satellite haemodialysis (58.9%) and home haemodialysis (5.7%), also sourced from
the UKRR 24" Annual report (148). The unit costs for haemodialysis were calculated
as weighted averages of the healthcare resource groups (HRG) codes outlined in
Table 36.

Patients receiving hospital and satellite haemodialysis were also assigned a
transportation cost sourced from Liu et al. 2015 (81), comprising of hospital-provided
car, hospital-arranged taxi or hospital transport vehicle, with the transport type
frequency sourced from the National Kidney Care Audit, Patient Transport survey
2010.

The CEM applies the costs of nephrologist outpatient appointments, blood tests and
hospitalisations to patients receiving dialysis. In the model base case, nephrology
appointments and blood tests were assumed to occur quarterly, with one
hospitalisation per year for 50% of all dialysis patients also assumed and validated

by clinical opinion.

MRU cost assumptions for the transplant health state were split into procedural and
maintenance costs. Procedural costs included pre-assessment, transplant
procedure, and post-transplant assessment and are applied upon transition to the
transplant health state. For patients remaining in the transplant health state, a per
cycle maintenance cost is applied, comprising equal costs to patients with CKD
stage 3b, with additional nephrologist outpatient appointments, blood tests and
immunosuppressive therapy. Following transplant, patients are expected to receive
immunosuppressive maintenance therapy, as recommended in NICE TA481 (161).
The guidance in TA481 suggests that in practice, patients may require a combination
of immunosuppressive therapy (161). However, as this is considered on a case-by-
case basis, the CEM utilised a conservative assumption that immunosuppressive

therapy is received in the form of tacrolimus monotherapy only. As such,
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immunosuppressive therapy was assumed to apply for all patients following
transplant and comprised of tacrolimus administered at 0.25 mg/kg (the average of
0.2 and 0.3 mg/kg as described in TA481 (161)) daily in the CEM. In the model base
case, nephrology appointments and blood tests were assumed to occur twice
annually, in addition to two GP appointments and two blood tests as per patients in
CKD 3b. Hospitalisations can also be considered for transplant patients. The unit
cost for hospitalisation was calculated as the weighted average of HRG codes
obtained from the NHS National Cost Collection 2021/22 (139) as presented in Table
36. Hospitalisations were assumed to occur once annually for 50% of patients in the

transplant health state, as validated by clinical expert opinion.

The MRU unit costs assumed in the model and their respective sources are
summarised in Table 36. The sources for the frequency of each MRU type per health

state are summarised in Table 37.

Table 36: MRU unit costs

Resource use Unit cost Source

GP appointment £28.00 PSSRU: Unit Costs of Health and Social Care 2021 .
General Practitioner. Cost per surgery consultation lasting
9.22 minutes, excluding direct medical costs, without
qualification costs (160).

Blood tests £2.96 National Schedule of NHS costs — Year 2021-22 — NHS
trust and NHS foundation trusts. Total HRGs — DAPSO05:
Haematology (139)

Nephrologist visits £196.88 | National Schedule of NHS costs — Year 2021-22 — NHS
trust and NHS foundation trusts. Total Outpatient
Attendance — Service code 361 (139)

Hospital £187.86 National Schedule of NHS costs — Year 2021-22: Total

haemodialysis HRG’s — weighted average LDO1A, LD02A, LDO3A, LD0O4A
(139)

Satellite £163.51 National Schedule of NHS costs — Year 2021-22 — NHS

haemodialysis trust and NHS foundation trusts. Total HRGs — weighted

average LDO1A, LDO2A, LDO3A, LDO4A (139)

Home haemodialysis £218.76 National Schedule of NHS costs — Year 2021-22 — NHS
trust and NHS foundation trusts. Total HRGs — weighted
average LDO5A, LDO6A, LDO7A, LDO8A (139)

Haemodialysis £12.94 National Schedule of NHS costs — Year 2021-22 — NHS

transport trust and NHS foundation trusts. Total HRGs — weighted
average LD0O9A, LD10A (139)

Peritoneal dialysis £82.83 National Schedule of NHS costs — Year 2021-22 — NHS

trust and NHS foundation trusts. Total HRGs — weighted
average LD11A, LD12A, LD13A (139)
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Resource use Unit cost Source

Transplantation pre- £414.76 National Schedule of NHS costs — Year 2021-22 — NHS

assessment trust and NHS foundation trusts. Total HRGs — weighted
average LA11Z, LA12A (139)

Transplantation £17,838.14 | National Schedule of NHS costs — Year 2021-22 — NHS

procedure cost trust and NHS foundation trusts. Total HRGs — weighted

average LAO1A, LAO2A, LAO3A (139)
Transplantation post- £290.94 National Schedule of NHS costs — Year 2021-22 — NHS

transplant assessment trust and NHS foundation trusts. Total HRGs — weighted
average LA13A, LA14Z (139)

Tacrolimus £42.92 BNF: Adaport 0.5mg capsule, pack size 50 (162)

Hospitalisation £775.55 National Schedule of NHS costs — Year 2021-22 — NHS

trust and NHS foundation trusts. Non elective short stay —
weighted average LA08G, LAO8H, LA08J, LAO8K, LAOSL,
LAO8M, LAO8N, LAO8P (139)

Abbreviations: BNF, British National Formulary; GP, general practitioner; HRG, healthcare resource groups;
NHS, Nation Health Service

Table 37: Frequency of MRU annually, by health state

Annual CKD CKD 4 & HD PD Transplant Source
frequency of stages 1 CKD 5

MRU to 3a

GP 2 4 0 0 2

appointment

Blood tests 2 4 4 4 4 Assumption
Nephrologist

visits

Hospital - - 156t - -

haemodialysis

Satellite - - 1567 - - NHS website
haemodialysis (73)
Home - - 156t - -

haemodialysis

Haemodialysis - - 156+ - - NHS survey
transport (163)
Peritoneal - - - 365.25 - NHS website
dialysis (73)
Hospitalisation - - 11 11 18 Assumption

Abbreviations: CKD, chronic kidney disease; ESRD, end-stage renal disease; GP, general practitioner; HD,
haemodialysis; MRU, medical resource use; PD, peritoneal dialysis.

T Patients assigned haemodialysis are distributed according to the probability of each type of dialysis.

¥ Haemodialysis transport costs are applied to hospital and satellite haemodialysis only.

§ Hospitalisation is assumed for 50% of transplant patients.

9] A single hospitalisation is assumed for 50% of all dialysis patients.
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Table 38 presents the total costs applied per cycle for each health state, in addition

to the one-off costs of transplantation.

Table 38: MRU costs per cycle by health state

Health state Total cost per health state
CKD 1 £110.86
CKD 2 £110.86
CKD 3a £110.86
CKD 3b £110.86
CKD 4 £380.41
CKD 5 £1,307.94
Dialysis £2,547.29
Transplant (Transplantation maintenance) £1,366.27
One-off transplantation cost

Transplantation procedural costs £18,543.841

Abbreviations: CKD, chronic kidney disease; ESRD, end-stage renal disease; MRU, medical resource use.
1 Transplantation procedural costs are applied only upon the transition to the transplant health state.

B.3.5.3 End of life costs

End of life care costs were sourced from Kerr et al. 2017 (85), a large-scale study
that used Hospital Episode Statistics data and ONS mortality data to explore end-of-
life care for people with CKD. Kerr et al. 2017 (85) evaluated the cause and place of
death and cost of hospital care in the final 3 years before death, reporting the cost of
hospital care by periods to death of 30 days, 3 months, and 12 months. The 30-day
value is chosen to inform the CEM base case in order to avoid potential double-
counting with MRU costs. The Kerr et al. 2017 (85) cost for hospital care from

30 days to death was inflated to 2021 prices using PSSRU inflation indices (160).
The inflated end of life cost implemented in the CEM is £3,222.10, which is applied
upon transition to the death state prices using PSSRU inflation indices (160). The
inflated end of life cost implemented in the CEM is £3,222.10, which is applied upon
transition to the death state.

B.3.5.4 Adverse reaction unit costs and resource use

Costs associated with the resolution of AEs are sourced from the NHS national cost
collection 2021/22 (139). The cost per AE was calculated as the weighted average of
HRG codes presented in Costs associated with the resolution of AEs are sourced
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from the NHS national cost collection 2021/22 (139). The cost per AE was calculated

as the weighted average of HRG codes presented in Table 39.

Table 39: List of adverse reactions and summary of costs in the economic model

Treatment-emergent AE Cost Source

Acne £0.00 Assumption

Cushingoid £197.59 NHS ref 21/22: Total Outpatient Attendance -

Service code 302, Endocrinology (139)
Dyspepsia £148.93 NHS ref 21/22: Total Outpatient Attendance -
Service code 301, Gastroenterology (139)

Oedema peripheral £0.00 Assumption

Face oedema £0.00 Assumption

Headache £0.19 eMIT: Paracetamol 500mg tablets, pack size 16
(140)

Hirsutism £0.00 Assumption

Hypertension £196.88 NHS ref 21/22: Total Outpatient Attendance -

Service code 361, Nephrology (139)

Mood swings £0.00 Assumption

Upper respiratory tract £1,273.39 NHS ref 21/22 : Total HRG's - weighted average

infection CBO02A, CB02B, CB02C, CB02D, CB02E, CBO2F
(139)

Weight increase £0.00 Assumption

Treatment emergent SAE

Pulmonary embolism £1,905.92 NHS ref 21/22: Total HRGs - weighted average
DZ09J, DZ09K, DZ09L, DZ09M, DZO09N, DZ09P,
DZ09Q (139)

Renal impairment £1,757.91 NHS ref 21/22: Total HRGs - weighted average
LA09J, LAO9K, LAQ9L, LAO9M, LAOSN, LAQ9P,
LA09Q (139)

Abbreviations: AE, adverse event NHS, National Health Service; SAE, serious adverse event.

The cost of AE resolution for patients undergoing retreatment are applied in the first

cycle of each retreatment round for those at risk of incurring an AE.

B.3.5.5 Miscellaneous unit costs and resource use

There are no additional costs that have not been covered elsewhere in the

submission.

B.3.6  Severity
Not applicable.
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B.3.7  Uncertainty

Whilst all practical measures have been taken to minimise uncertainty in the
analysis, there are still several key areas of uncertainty. These are described in the

following section along with explanations of how they have been addressed.

B.3.7.1  Uncertainty in clinical inputs

The rare nature of IgQAN places substantial limitations on the ability to collect efficacy
data, as the only available phase 3 data for patients with UPCR 21.5 g/g comes from
the NeflgArd Nef-301 trial. The small sample size of this trial is a key source of
uncertainty, particularly as there was only one patient with CKD 1 at baseline.
Furthermore, at the time of submission, there was only data available for patients
with UPCR =1.5 g/g up to 9 months of treatment which meant assumptions regarding
TRF-budesonide’s treatment effect beyond 9 months had to be made. Whilst there is
evidence to suggest TRF-budesonide’s effect lasts up to 12 months (as described in
Section B.3.3.1.1), there is less evidence to support the assumption that TRF-
budesonide’s treatment effect extends beyond 12 months. Therefore, the model
makes the conservative assumption that treatment effect stops after 1-year in all
patients. The model structure is flexible to capture the impact of varying the duration

of treatment effect has on the economic output.

The rarity of IJAN and the lack of published cost-effectiveness studies in IJAN made
it difficult to identify suitable additional inputs for the economic model. The decision
to define the model’s health state based on eGFR levels allowed data from the
published cost-effectiveness analyses in CKD to inform CKD health states to patient
utility, health resource use, and transition probability data. However, there is still
uncertainty regarding whether CKD data inputs are representative of patients with
IgAN. Due to the lack of published IgAN specific literature and no identified published
CEM precedent in IgAN, this was considered the best available approach for the

economic evaluation.

B.3.7.2 Uncertainty in clinical practice

The model base case assumes patients receive 1 additional round of treatment with
TRF-budesonide after the first 9-month treatment cycle. However, the MHRA license

wording indicates that retreatment may be considered at the discretion of the treating
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physician (1). Although the model has the functionality to include retreatment with
TRF-budesonide, the safety and efficacy of treatment with subsequent courses of
TRF-budesonide have not been established. As such, assumptions regarding the
efficacy of retreatment have been made which increase the level of uncertainty

regarding retreatment.

There is also uncertainty regarding the extent to which patients will receive a tapered
daily dose of 4 mg for 2 weeks after they have completed a full 9-month course of
16 mg once daily dose and a reduced dose of 8 mg for 2 weeks. The MHRA license
wording indicates that dose tapering may be considered at the discretion of the
treating physician (1). Although tapering was excluded from the model base case
based on clinician feedback (2), the impact tapering would have on the ICER is

explored in the scenario analysis.

B.3.8 Managed access proposal

Not applicable.
B.3.9 Summary of base-case analysis inputs and assumptions

B.3.9.1 Summary of base-case analysis inputs

The base-case inputs for the economic model are summarised in Table 40.

Table 40: Summary of variables applied in the economic model

Variable Value Measurement Reference to
of uncertainty section in
(distribution) submission

Model setup parameters

Time horizon 56 years Fixed Section B.3.2.3

Cycle length 1 month Fixed

Discount rate - Costs 3.5% Fixed

Discount rate - QALYs 3.5% Fixed

Discount rate - LYs 3.5% Fixed

Patient characteristics

Age at baseline [ | Normal Section B.3.2.2

Proportion female [ ] Beta

Average weight ] Normal
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Variable

Value

Measurement
of uncertainty
(distribution)

Reference to
section in
submission

Distribution across CKD stages at baseline

CKD 1 [ | Dirichlet Section B.3.2.2
CKD 2 [ ] Dirichlet

CKD 3a [ ] Dirichlet

CKD 3b [ ] Dirichlet

CKD 4 [ | Dirichlet

TRF-budesonide treatment effect

I;R applied to SoC risk of CKD | Log-normal Sestion B33
Time point from yvhere no 1 year Normal

treatment effect is assumed

Health utility values

CKD 1 0.85 Beta Section B.3.4
CKD 2 0.85 Beta

CKD 3a 0.80 Beta

CKD 3b 0.80 Beta

CKD 4 0.74 Beta

CKD 5 0.73 Beta

Haemodialysis 0.44 Beta

Peritoneal dialysis 0.53 Beta

Post transplant 0.71 Beta

Adverse event disutilities

Acne 0.00 Beta Section B.3.4.4
Cushingoid 0.05 Beta

Dyspepsia 0.05 Beta

Oedema peripheral 0.1 Beta

Face oedema 0.00 Beta

Headache 0.03 Beta

Hirsutism 0.05 Beta

Hypertension 0.03 Beta

Mood swings 0.02 Beta

Upper respiratory tract infection 0.00 Beta

Weight increase 0.00 Beta

Pulmonary embolism 0.00 Beta

Renal impairment 0.00 Beta

Adverse event rate duration (days)
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Variable Value Measurement Reference to
of uncertainty section in
(distribution) submission

Acne 7.00 Normal Section B.3.4.4

Cushingoid 7.00 Normal

Dyspepsia 7.00 Normal

Oedema peripheral 7.00 Normal

Face oedema 7.00 Normal

Headache 7.00 Normal

Hirsutism 7.00 Normal

Hypertension 7.00 Normal

Mood swings 7.00 Normal

Upper respiratory tract infection 3.48 Normal

Weight increase 7.00 Normal

Pulmonary embolism 6.61 Normal

Renal impairment 6.29 Normal

Adverse event rates — TRF-budesonide

Acne e Normal Section B.3.3.4

Cushingoid I Normal

Dyspepsia - Normal

Oedema peripheral - Normal

Face oedema - Normal

Headache I Normal

Hirsutism I Normal

Hypertension I Normal

Mood swings I Normal

Upper respiratory tract infection I Normal

Weight increase I Normal

Pulmonary embolism I Normal

Renal impairment I Normal

Adverse event rates — SoC

Acne I Normal Section B.3.3.4

Cushingoid I Normal

Dyspepsia I Normal

Oedema peripheral I Normal

Face oedema I Normal

Headache I Normal

Hirsutism I Normal
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Variable

Value

Measurement

Reference to

of uncertainty section in
(distribution) submission

Hypertension - Normal

Mood swings - Normal

Upper respiratory tract infection - Normal

Weight increase - Normal

Pulmonary embolism - Normal

Renal impairment - Normal

TRF-budesonide treatment costs

Full dose monthly cost - Normalf Section B.3.5.1.3

Reduce dose 2-weekly cost - Normalf

Administration cost per dose £0.00 Normalf

SoC treatment cost

Monthly treatment cost £63.71 Normalf Section B.3.5.1.3

Monthly administration cost £0.00 Normalf

Resource use costs

GP appointment £28.00 Normalf Section B.3.5.2

Blood tests £2.96 Normalt

Nephrologist visits £196.88 Normalf

Hospital haemodialysis £187.86 Normalf

Satellite haemodialysis £163.51 Normalf

Home haemodialysis £218.76 Normalf

Haemodialysis transport £12.94 Normalf

Peritoneal dialysis £82.83 Normalf

Transplantation pre-assessment £414.76 Normalf

Transplantation procedure cost £17,838.14 Normalf

Transplantation post-transplant £290.94 Normalf

assessment

Tacrolimus £42.92 Normalf

Hospitalisation £775.55 Normalf

End of life costs

Hospital care — 30 days to death £3,222.10 Normalf Section B.3.5.3

Abbreviations: CKD, chronic kidney disease; GP, general practitioner; LY, life year; QALY, quality-adjusted life

year

1 The individual components that are used to calculate the value in the table are normally distributed in the PSA

Company evidence submission template for targeted-release budesonide for treating

primary IgAN.

© Britannia 2023. All rights reserved

Page 124 of 164



B.3.9.2

Assumptions

The main assumptions of the economic model alongside supporting justifications are

presented in Table 41.

Table 41: Key assumptions of the analysis

Model input and
cross reference

Source / assumption

Justification

Time horizon

Lifetime (up to 70 years from

Duration is sufficient to capture all benefits

(B.3.2.3.1) baseline) assuming a mean and costs of treatments for a chronic
starting age of 43. disease such as IgAN, as per NICE
reference case (137).
Perspective The perspective is that of the Preference specified in NICE reference
(B.3.2.3.2) NHS in England and Wales, case (137).

and PSS.

Patient population
(B.3.2.2)

The experience of NeflgArd
patients is assumed to be
representative of the TRF-
budesonide-eligible patient
experience in routine practice,
across jurisdictions.

A similar assumption is routinely accepted
in HTA, unless there is strong reason to
believe the pivotal trial patients, care or
setting is meaningfully different to the that
in the jurisdiction at hand, with implication
for clinical effectiveness conclusions and
cost-effectiveness estimates.

Standard of care
(B.3.2.4.2)

The placebo arm of NeflgArd is
assumed to be a good proxy
for SoC in reflecting optimised
supportive care.

Patients in both NeflgArd Nef-301 trial
arms were maintained on optimised and
stable RAS blockade (108), which is
assumed to represent optimised
supportive care. KDIGO 2021 describes
optimised supportive care as: blood
pressure management; maximally
tolerated dose of ACEi/ARB; lifestyle
modification; and addressing
cardiovascular risk (3).

Comparators
(B.3.2.4.2)

The decision problem is
assumed to be addressed by a
comparison to optimised
supportive care only.

The KDIGO 2021 guideline recommends
“that patients who remain at high risk of
progressive CKD despite maximal
supportive care be considered for a 6-
month course of glucocorticoid therapy”
(Recommendation 2.3.11) (3). As such,
there is some overlap in the expected
2022 MHRA licensed population for TRF-
budesonide, and those who may be
considered for a 6-month course of
glucocorticoid therapy in practice.
Concomitant glucocorticoid therapy was
not permitted in NeflgArd Nef-301, and no
head-to-head trial evidence exists for
TRF-budesonide versus a 6-month course
of currently available glucocorticoid
treatment.

Inclusion of
SGLT2is within SoC
(B.3.2.4.2)

SGLT2is are included as part
of the SoC for all patients
within the model, but do not

Assumption is based on expert clinical
feedback who anticipated that SGLT2is
would form part of standard treatment for
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Model input and
cross reference

Source / assumption

Justification

have any impact on efficacy
versus that seen in the placebo
arm of the NeflgArd Nef-301
trial.

all patients defined as part of this decision
problem.

SGLT2is have been shown to have an
insignificant impact on eGFR decline in
IgAN patients (120).

Furthermore, the mechanism of action of
SGLT2is is expected to be compatible
with TRF-budesonide and is not expected
preclude TRF-budesonide’s treatment
effect.

Exclusion of
glucocorticoids from
SoC (B.3.2.4.2)

Glucocorticoids were not
included as part of the SoC for
patients within the model.

Assumption is based on expert clinical
feedback who confirmed that
glucocorticoids are not widely used in
clinical practice for IgAN patients due to
their poor risk-benefit profile demonstrated
in the STOP-IgAN and TESTING studies.

Data from outside

Data from outside of NeflgArd,

Assumptions of generalisability are

retreatment cycles.

of Part A of the or NeflgArd data projected required when relying on data from
NeflgArd Nef-301 beyond the limits of observed patients and in settings not directly
study (B.3.4 & data, are assumed to be applicable to the decision problem. The
B.3.5) representative of likely patient most appropriate data available has been
and health service sought, and use of external data is all but
experiences, for inevitable in cost-effectiveness modelling
« Patient risks of CKD 5, for HTA, though assumptions in the
dialysis and kidney delivered CEM have been made in
transplant absence of validation by relevant clinical
e Patient risk of death experts.
Pat UK RaDaR data was used to inform
* Patient HRQol « Patient risk of CKD 5
e Health service resource use , .
and cost ¢ Patient risk of death
Retreatment Only patients in CKD stages 1- | Data from the NeflgArd-OLE study which
eligibility 3b at the time of retreatment includes patients that are potentially
(B.3.2.4.1.1) are assumed to be eligible to eligible for retreatment with TRF-
receive retreatment with TRF- budesonide is not currently available.
budesonide. Furthermore, it is Therefore, the retreatment eligibility
assumed only a proportion of criteria aligns with Part A of the NeflgArd
eligible patients will receive eligibility criteria (eGFR
retreatment. 235 mL/min/1.73m?). Since patients that
discontinue TRF-budesonide are unlikely
to be retreated with TRF-budesonide, the
model assumes patients that remained on
treatment by month 8 would receive
another round of treatment if they still
remained in CKD 1 to CKD3b health
states.
Retreatment It is assumed that TRF- While the MHRA licence wording states
efficacy budesonide’s treatment effect retreatment may be considered at the
(B.3.2.4.1.1) does not diminish with discretion of the treating physician, there

is no available safety or efficacy data
regarding subsequent treatment courses
of TRF-budesonide. As such, it was
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Model input and
cross reference

Source / assumption

Justification

assumed the safety and efficacy data for
retreatment with TRF-budesonide was
equivalent to the safety and efficacy data
for the initial treatment of TRF-
budesonide.

This strategy is in line with treatment
guidelines from KDIGO 2021 (3) in which
similar treatment patterns are advised for
those who relapse. For example, patients
with membranous nephropathy may be
retreated with rituximab, or frequently
relapsing patients with minimal change
disease may be retreated with
glucocorticoids.

Adverse events
(B.3.4.4)

Only TESAEs that occur in
more than one patient are
included in the model.

Only TEAEs that would likely incur costs
from the model’s perspective are included.
TESAEs were restricted to AEs that
occurred in more than one patient to avoid
the inclusion of anomaly adverse events
and to ensure a manageable list to model.

Transitions between
CKD health states

(B.3.3)

Patients can only transition to
CKD health states that
neighbour the patients current
CKD state.

Reflecting the observed patient
movements in Part A of the NeflgArd Nef-
301 study, and given the short CEM time
cycle, movements between CKD states
are assumed to be restricted to immediate
neighbour states at each cycle, except for
movements to CKD 5. This assumption
was also validated by clinical experts.

Transitions to CKD
5(B.3.3.2)

Risk of progression to CKD 5 is
only possible from CKD 4
health state.

Assumption validated by clinical experts.

Abbreviations: CEM, cost-effectiveness model; CKD, chronic kidney disease; EMA, European Medicines Agency;
HTA, health technology assessment; KDIGO, Kidney Disease Improving Global Outcomes; MHRA, Medicines
and Healthcare products Regulatory Agency; OLE, open label extension; TESAE, treatment-emergent serious

adverse even
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B.3.10 Base-case results

B.3.10.1 Base-case incremental cost-effectiveness analysis results

Table 42: Base-case results

Technologies Total costs Total LYG Total QALYs Incremental Incremental Incremental ICER versus ICER
(£) costs (£) LYG QALYs baseline incremental
(E/QALY) (E/QALY)
TRF- [ 16.060 [ ) ) ) ) )
budesonide
SoC [ 15.958 [ ] [ 0.102 [ ] £18,643 £18,643

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.

Table 43: Net health benefit

Technologies Total costs (£) Total QALYs Incremental costs Incremental NHB at £20,000 NHB at £30,000
(£) QALYs

TRF-budesonide [ [ - - - -

SoC N I I I £509 £4,257

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; NHB, net health benefit; QALYs, quality-adjusted life years; SoC, standard of care; TRF,
targeted-release formulation.

Disaggregated results of the base-case incremental cost-effectiveness analysis are presented in Appendix J.
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B.3.11 Exploring uncertainty

B.3.11.1 Probabilistic sensitivity analysis

A probabilistic sensitivity analysis (PSA) was performed by assigning probability
distributions to certain variables in the model and repeatedly sampling values from
these distributions to capture the overall uncertainty in model parameters and the
resulting uncertainty in model results. For this PSA, 10,000 simulations were

performed.
Different probability distributions were selected depending on the parameter:

e Probabilities, proportions, and utilities range from 0 to 1, and were

therefore sampled from Beta distributions

e Costs, doses, and resource use parameters take positive values and are
likely to be right skewed, they were therefore sampled from Gamma

distributions

¢ Relative risks and ratios have an additive relationship on the log scale and

were therefore sampled from log-normal distributions

e Distribution across the CKD health states at baseline are correlated with
each other as they must always sum to 1 and must be sampled together.

Therefore, they were sample from Dirichlet distribution

The variance-covariance matrix used to vary the transition probabilities in the PSA is
specific to patients with primary IgAN with UPCR 21.5 g/g. However, it is noted that
there was only one patient with CKD 1 at the start of the trial from which the
transitions were calculated. Therefore, in the PSA the transition probability from CKD
1 to CKD 2 was amended to ensure illogical transitions (i.e. transition values below
0% and above 100%) were set to 0% and 100%, respectively. The result of this was
a large spread of outcomes across iterations due to the high levels of uncertainty
associated with the CKD 1 to CKD 2 transition.

The PSA results are presented in Table 44. Cost-effectiveness acceptability curves
are presented in Figure 24.
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Table 44: Base-case probabilistic incremental cost-effectiveness results

Technologies Total costs Total Total Incremental Incremental Incremental ICER versus ICER
(£) LYG QALYs costs (£) LYG QALYs baseline incremental
(E£/QALY) (E/QALY)
TRF-budesonide I 16.569 [ ] - - - - -
SoC I 16.166 [ ] [ 0.403 [ ] Dominant Dominant

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.

Figure 22: Cost-effectiveness acceptability curve
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Disaggregated mean results of the probabilistic incremental cost-effectiveness analysis are presented in Appendix J.

The transition between CKD 1 to CKD 2 in the TRF-budesonide arm is informed by data from || l] in Part A of the NeflgArd
Nef-301 study. Therefore, when this transition is varied in the PSA, it often takes extreme values of either 0% or 100% which has a

significant impact on the ICER produced in the PSA. Therefore, a PSA that excluded this transition was also run. The results of this

PSA are presented in Table 45 and the cost-effectiveness acceptability cure is presented in Figure 23.

Table 45: Probabilistic incremental cost-effectiveness results excluding the CKD 1 to CKD 2 transition uncertainty

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide B | 6127 [ ] - - - - -
SoC Bl | 150988 [ [ ] 0.139 [ £24,361 £24,361

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.
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Figure 23: Cost-effectiveness acceptability curve when the CKD 1 to CKD 2 transition in the TRF-budesonide arm is excluded
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B.3.11.2 Deterministic sensitivity analysis

Deterministic sensitivity analysis (DSA) is designed to handle uncertainty of

parameters included in the model. The DSA was programmed to identify the main

parameters and assumptions which have the greatest impact on results. Upper and

lower values of model inputs (e.g. resource use, unit costs, utilities) were estimated

by varying the base value by 10% and were tested in the model one by one while

comparing the obtained results.

A list of the included variables is presented in Table 46. A tornado diagram showing

the top ten parameters that have the greatest impact on the NMB (at a willingness to

pay threshold of £30,000/QALY) is presented in Figure 24.

Table 46: DSA inputs used

Variable Low NMB High NMB Change in
estimate estimate NMB
Time point from where no treatment effect is - - £8,454
assumed
Cooper et al. 2020 - Utility: CKD 2 [ [ £2,492
Cooper et al. 2020 - Utility: CKD 3b [ [ £1,903
Utility: Haemodialysis [ [ £1,719
Age (years) [ ] [ ] £1,636
Cooper et al. 2020 - Utility: CKD 3a [ [ £1,512
Utility: Post-transplant [ [ £1,391
HR: Kinpeygo vs. SoC - Applied to risk of CKD 5 [ [ £1,274
LDOBA unit cost [ [ £1,220
Average weight [ [ £978

Abbreviations: CKD, chronic kidney disease; DSA, deterministic sensitivity analysis; NMB, net monetary benefit.

Company evidence submission template for targeted-release budesonide for treating

primary IgAN.
© Britannia 2023. All rights reserved

Page 133 of 164



Figure 24: Tornado diagram
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Abbreviations: CKD, chronic kidney disease; HR, hazard ratio: SoC, standard of care; NMB, net monetary

benefit.

B.3.11.3 Scenario analyses

A summary of the scenario analyses conducted is presented in Table 47.

Table 47: Scenario analyses

Variable Base case Scenario analysis Justification
Time horizon 56 years 10 years To explore the impact of

20 alternative time horizons on the

years model results

30 years

40 years

50 years
Distribution of Part A NeflgArd To assess the impact of using
patients across CKD Nef-301 trial UK RaDaR data real world data has compared to
states at baseline subgroup data clinical trial data has when

for UPCR UK RaDaR data - informing baseline distribution
>1.5gl/g apportioned to across CKD stages.
exclude CKD 4
Parametric Gamma Exponential To explore the uncertainty
extrapolations to G lised associated with parametric
estimate time to eneralised gamma survival model fitted to
CKD 5 Gompertz extrapolate the risk of CKD 5
— data
Log-logistic
Log-normal
Weibull
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Mortality source

UK RaDaR data

Hastings et al. 2018
(17)

Variable Base case Scenario analysis Justification
UK RaDaR data -
ACEi and ARB T | ity i th
patients 0 explore uncertainty In the
Risk of ESRD UK RI’IaDa:_R dtata method for estimation of risk of
- all patients Leicester General CKD 5 in the SoC arm
Hospital data with
HR applied
SoC acquisition To assess the impact of SoC
costs q £63.71 £0 costs associated with improved
life expectancy
1.5 year To explore uncertainty in the
Time point from 2 years timepo.int at which TRF-
where no treatment 1 year budesonide no longer has a
effect is assumed 2.5 years treatment effect
5 years
Greene et al. 2019 To assess the impact of using
(164) different sources of mortality

rates

utilities

CKOD stage utility Cooper et al. Gorodetskaya et al. To assess the impact of using

source 2020 (138) 2005 (165) different utility values to estimate
the total QALYs in each arm

Age-adjusted Included Excluded To determine the impact age-

adjusted utilities have on the
ICER

Treatment stopping
approach

All patients stop
treatment after

Use the TTD curve
from the CSRs

To explore the impact using TTD
curves has on the model results

9 months
Excluded To explore the impact excluding
TRF-budesonide Included a reduce dose of 4 mg for the
dose reduction final two weeks of treatment has
on the model results
Included To explore the impact the
. inclusion of a reduce dose of 4
;Rz;iandeZ(r)igfe Excluded mg for the two weeks after
P gp treatment discontinuation has on
the model results
3 rounds of
treatment
4 rounds of .
TRF-budesonide 2 rounds of treatment To explore the uncertainty
retreatment treatment associated with retreating
5 rounds of patients with TRF-budesonide
treatment
6 rounds of
treatment
Societal costs Excluded Included To determine the impact societal

costs have on the model results

Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blockers; CKD, chronic
kidney disease; CSR, clinical study report; ESRD, end-stage renal disease; ICER, incremental cost-effectiveness
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ratio; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation; TTD, time to
discontinuation; UK RaDaR, United Kingdom National Registry of Rare Kidney Diseases.
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B.3.11.3.1: Time horizon scenarios

Table 48: Scenario analysis results - Time horizon decreased from 56 years to 10 years
Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 8.27 [ | - - - - -
SoC [ 8.22 [ | [ 0.04 [ | £36,627 £36,627
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.

Table 49: Scenario analysis results - Time horizon decreased from 56 years to 20 years
Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide Bl | 315 [ ] - - - - -
SoC I 13.07 [ | [ 0.09 [ | £16,995 £16,995
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.

Table 50: Scenario analysis results - Time horizon decreased from 56 years to 30 years
Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (£/QALY)
TRF-budesonide I 15.44 [ | - - - - -
SoC I 15.34 [ | [ 0.10 [ | £18,189 £18,189
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation
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Table 51: Scenario analysis results - Time horizon decreased from 56 years to 40 years

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 16.03 [ ] - - - - -
SoC I 15.93 [ | [ 0.10 [ | £18,617 £18,617

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.

Table 52: Scenario analysis results - Time horizon decreased from 56 years to 50 years

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 16.06 [ ] - - - - -
SoC I 15.96 [ | [ 0.10 [ | £18,643 £18,643

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.

B.3.11.3.2: Baseline distribution across CKD states at baseline scenario

Table 53: Scenario analysis results — UK RaDaR data (ACEi & ARB patients) to inform the baseline distribution across CKD states

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (£/QALY)
TRF-budesonide I 15.84 [ | - - - - -
SoC I 15.81 [ | [ 0.02 [ | Dominant Dominant

Abbreviations: ACEi, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker; CKD, chronic kidney disease; ICER, incremental cost-effectiveness ratio;
LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation; UK RaDaR; United Kingdom National Registry of Rare

Kidney Diseases.
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Table 54: Scenario analysis results — UK RaDaR data apportioned to exclude CKD 4 to inform the baseline distribution across CKD

states
Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 16.04 [ | - - - - -
SoC I 15.94 [ | [ 0.10 [ | £15,257 £15,257

Abbreviations: CKD, chronic kidney disease; ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care;
TRF, targeted-release formulation; UK RaDaR; United Kingdom National Registry of Rare Kidney Diseases.

B.3.11.3.3: Parametric extrapolations to estimate time to CKD 5 scenarios

Table 55: Scenario analysis results — Exponential extrapolation

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 16.12 [ | - - - - -
SoC I 16.02 [ | [ 0.10 [ | £14,777 £14,777

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.

Table 56: Scenario analysis results — Generalised gamma extrapolation

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(£/QALY) (E/QALY)
TRF-budesonide I 16.08 [ ] - - - - -
SoC I 15.97 [ | [ 0.10 [ | £17,527 £17,527

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.
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Table 57: Scenario analysis results — Gompertz extrapolation

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 15.87 [ ] - - - - -
SoC I 15.75 [ | [ 0.12 [ | £34,791 £34,791

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.

Table 58: Scenario analysis results — Log-logistic extrapolation

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 15.80 [ ] - - - - -
SoC I 15.68 [ | [ 0.12 [ | £41,287 £41,287

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.

Table 59: Scenario analysis results — Log-normal extrapolation

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 15.78 [ ] - - - - -
SoC I 15.66 [ | [ 0.12 [ | £43,661 £43,661

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.
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Table 60: Scenario analysis results — Weibull extrapolation

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 16.03 [ ] - - - - -
SoC I 15.93 [ | [ 0.10 [ | £21,011 £21,011

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.

B.3.11.3.4: Risk of ESRD scenarios

Table 61: Scenario analysis results — Risk informed by UK RaDaR data (ACEi and ARB patients)

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide Bl | 617 [ ] - - - - -
SoC I 16.06 [ | [ 0.11 [ | £18,839 £18,839

Abbreviations: ACEi, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker; ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs,
quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation; UK RaDaR; United Kingdom National Registry of Rare Kidney Diseases.

Table 62: Scenario analysis results — Leicester General Hospital data with HR applied

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(£/QALY) (E/QALY)
TRF-budesonide I 16.17 [ | - - - - -
SoC I 16.06 [ | | 0.11 [ | £20,898 £20,898

Abbreviations: HR, hazard ratio; ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-

release formulation.
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B.3.11.3.5: SoC acquisition cost

Table 63: Scenario analysis results — £0 SoC acquisition cost

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 16.06 [ ]
SoC I 15.96 [ | [ 0.10 [ | £16,100 £16,100

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.

B.3.11.3.6: Time point from where no treatment effect is assumed

Table 64: Scenario analysis results — 1.5 years

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 16.12 [ ] - - - - -
SoC I 15.96 [ | [ 0.17 [ | Dominant Dominant

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.

Table 65: Scenario analysis results — 2 years

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E£/QALY) (£/QALY)
TRF-budesonide I 16.20 [ ] - - - - -
SoC I 15.96 [ | I 0.24 [ | Dominant Dominant

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.
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Table 66: Scenario analysis results — 2.5 years

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 16.20 [ ] - - - - -
SoC I 15.96 [ | I 0.24 [ | Dominant Dominant

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.

Table 67: Scenario analysis results — 5 years

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 16.28 [ ] - - - - -
SoC I 15.96 [ | I 0.32 [ | Dominant Dominant

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALY's, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.

Table 68: Scenario analysis results — Treatment effect continues over entire time horizon

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 18.15 [ ] - - - - -
SoC I 15.96 [ | e 2.19 [ | Dominant Dominant

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.
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B.3.11.3.7 : Mortality source scenario

Table 69: Scenario analysis results — Greene et al. 2019 (164)

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 14.87 [ | - - - - -
SoC I 14.74 [ | [ 0.13 [ | £29,553 £29,553

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.

Table 70: Scenario analysis results — Hastings et al. 2018 (17)

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide B | 287 [ ] - - - - -
SoC I 14.78 [ | [ 0.09 [ | £21,169 £21,169

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.

B.3.11.3.8: CKD stage utility source scenario
Table 71: Scenario analysis results — Gorodetskaya et al. 2005 (165)

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 16.06 [ ] - - - - -
SoC I 15.96 [ ] [ 0.10 [ | £15,730 £15,730

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life year; SoC, standard of care; TRF, targeted-release formulation.
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B.3.11.3.9: Age-adjusted utilities scenario

Table 72: Scenario analysis results — age-adjusted utilities excluded

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 16.06 [ ] - - - - -
SoC I 15.96 [ ] [ 0.10 [ | £18,126 £18,126

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.

B.3.11.3.10: Treatment stopping approach scenario

Table 73: Scenario analysis results — TTD curve from the NeflgArd Nef-301 Part A CSR (107)

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 16.06 [ ] - - - - -
SoC I 15.96 [ | [ 0.10 [ | £18,711 £18,711

Abbreviations: CSR, clinical study report ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF,

targeted-release formulation; TTD, time to treatment discontinuation.

B.3.11.3.11: TRF-budesonide dose reduction scenario

Table 74: Scenario analysis results — Dose reduction excluded

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 16.06 [ ] - - - - -
SoC I 15.96 [ | [ 0.10 [ | £15,011 £15,011

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.
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B.3.11.3.12: TRF-budesonide tapering period scenario

Table 75 presents the monthly treatment costs for TRF-budesonide for a tapered dose model cycle.

Table 75: TRF-budesonide cost per cycle, tapered dose

Treatment Dose per Tapered dose | Tapered dose frequency Total dose per Packs per Admin cost Treatment cost
admin frequency per cycle (days)? cycle cyclef per dose per cycle
TRF- 4 mg 2 weeks 14.00 56.00 0.12 £0 £293.99
budesonide
Abbreviations: TRF, targeted-release formulation.
1 Equal to the model cycle length divided by the reduced dose frequency (7 days * 2 weeks).
I Packs per cycle calculated as total dose per cycle divided by table size (4 mg) divided by the pack size (120).
Figures presented in the table are rounded to two significant figures.
Table 76: Scenario analysis results — Tapering included
Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E£/QALY)
TRF-budesonide I 16.06 [ ] - - - - -
SoC I 15.96 [ | [ 0.10 [ | £19,184 £19,184

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.

B.3.11.3.13: TRF-budesonide retreatment scenarios

Table 77: Scenario analysis results — 1 rounds of treatment

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 16.01 [ | - - - - -
SoC I 15.96 [ | [ 0.05 [ | £36,372 £36,372

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.
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Table 78: Scenario analysis results — 3 rounds of treatment

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 16.09 [ ] - - - - -
SoC I 15.96 [ | [ 0.13 [ | £12,047 £12,047

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.

Table 79: Scenario analysis results — 4 rounds of treatment

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 15.24 [ | - - - - -
SoC I 15.96 [ | [ 0.16 [ | £11,703 £11,703

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.

Table 80: Scenario analysis results — 5 rounds of treatment

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 16.15 [ ] - - - - -
SoC I 15.96 [ | [ 0.19 [ | £12,653 £12,653

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALY's, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.
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Table 81: Scenario analysis results — 6 rounds of treatment

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide I 16.16 [ ] - - - - -
SoC I 15.96 [ | [ 0.20 [ | £13,054 £13,054

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.

B.3.11.3.14: Societal cost scenarios

Table 82: Scenario analysis results — Societal costs included

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide Bl | 606 [ - - - - -
SoC I 15.96 [ | [ 0.10 [ | £14,453 £14,453

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.
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B.3.12 Subgroup analysis

No subgroup analyses were performed.

B.3.13 Benefits not captured in the QALY calculation

B.3.14 Validation

B.3.14.1 Validation of cost-effectiveness analysis

B.3.14.1.1Internal validation

The model was subjected to an internal validation process in line with The
Professional Society for Health Economics and Outcomes (ISPOR) best practices
guidance. The validation consisted of an adapted form of the TECH-VER internal
validity checklist (166, 167).

B.3.14.1.2 External validation

Health economic experts were consulted to assist in the validation of the economic
model (2).

B.3.15 Interpretation and conclusions of economic evidence

The economic SLR (described in further detail in Appendix G) did not identify any UK
cost-effectiveness analyses for IgAN and it was therefore necessary to develop a de
novo economic model for this submission. The economic analysis estimates the
cost-effectiveness of TRF-budesonide versus SoC for the treatment of people with

IgAN at risk of rapid disease progression with a UPCR 21.5 g/g.

B.3.15.1 Relevance of the patient population

TRF-budesonide is indicated for adults with primary IgAN at risk of rapid disease
progression with a UPCR of 21.5 g/g (1). The economic analysis utilises data from
Part A of the NeflgArd Nef-301 study, the primary phase 3 study for TRF-budesonide
in this indication (108), specifically the subgroup of patients with a baseline UPCR
=1.5 g/g, in line with the TRF-budesonide licence and decision problem outlined in
the earlier sections. Patients in both treatment arms of NeflgArd Nef-301 were

maintained on optimised and stable RAS blockade but the trial did not include
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patients on SGLT2 inhibitors. However, findings from the DAPA-CKD (120) study
report that dapagliflozin did not have a statistically significant impact on eGFR over
36 months compared with placebo in patients with IgAN, therefore suggesting that
data from the NeflgArd Nef-301 Part A study is relevant to the model’s patient

population.

B.3.15.2 Generalisability to clinical practice in England

Expert opinion indicated that the SoC arm included in the model is reflective of
clinical practice in England (data on file (2)). The experts confirmed the placebo arm
of NeflgArd Nef-301 Part A is assumed to be a good proxy for SoC in reflecting
optimised supportive care. They also confirmed that they would expect SGLT2
inhibitors to be a component of SoC in clinical practice (data on file (2)). The
assumption that glucocorticoids would not be a component of SoC for patients with

IgAN in clinical practice was also validated by clinical experts (data on file (2)).

Some uncertainty regarding the retreatment of patients with TRF-budesonide in
clinical practice may exist. The MHRA license wording indicates that retreatment
may be considered at the discretion of the treating physician (1); however, there is
no currently available data regarding the safety and efficacy of treatment with
subsequent courses of TRF-budesonide. Therefore, variation across centres is
anticipated regarding the number of treatment rounds with TRF-budesonide. To
address the uncertainty regarding the number of retreatment cycles required and the
safety and efficacy of subsequent treatment courses of TRF-budesonide,
assumptions have been made. Despite this limitation, the model functionality allows

for this uncertainty to be explored.

B.3.15.3 Strengths and limitations

The economic analysis utilises a Markov model cohort structure that was validated
by experts and deemed representative of patients with IJQAN. The analysis also
incorporates clinical efficacy and safety data from the Part A of the NeflgArd Nef-301
trial, a multinational, randomised, double-blind, placebo-controlled, multicentre phase
3 clinical trial (NCT03643965), presenting the key evidence for TRF-budesonide in
this indication. The model also includes real-world evidence from patients with IgAN
and a UPCR 21.5 g/g obtained from UK RaDaR (36).
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The main limitation of the model concerns the retreatment of patients with TRF-
budesonide. Since the NeflgArd Part A study did not include retreatment of TRF-
budesonide, the lack of available data meant assumptions regarding the safety and
efficacy of retreatment were made which increase the level of uncertainty regarding
retreatment. Similarly, the rarity of IJAN and the lack of published cost-effectiveness
studies in IgAN made it challenging to identify suitable additional inputs for the
economic model. The model’s health states are defined by eGFR levels to allow for
data from the published cost-effectiveness precedent in CKD to inform the CKD
health states utility, health resource use and transition probability inputs. However,
there is still uncertainty regarding whether CKD data inputs are representative of
patients with IgAN. Due to the lack of published IgAN-specific literature and no
identified published CEM precedent in IgAN, this was considered the best available

approach to the economic evaluation.

B.3.15.4 Conclusions

The results of this cost-effectiveness analysis indicate that TRF-budesonide is a
cost-effective treatment when assessed against the NICE willingness to pay
threshold of £20,000 - £30,000 per QALY. It can be considered a cost-effective
option versus SoC for the treatment of people with IgAN at risk of rapid disease
progression with a UPCR 21.5 g/g from the perspective of the UK NHS and PSS.

This conclusion was consistent across the PSA and 85% of the scenario analyses.

Company evidence submission template for targeted-release budesonide for treating
primary IgAN.

© Britannia 2023. All rights reserved Page 151 of 164



References

1.

10.

11.

12.

13.

14.

15.

MHRA. Summary of product cahracteristics. Kinpeygo 4 mg modified-release
hard capsules. Available from:
https://mhraproducts4853.blob.core.windows.net/docs/5786115e5bd3d69956
ba1c04b8c28ee84414fbf9 Accessed April 2023.

Britannia Pharmaceuticals LTD. Data on file. UK Advisory Board Report: UK
HTA Submission Support for TRF-budesonide in IgA nephropathy. 2023.
KDIGO. KDIGO 2021 Clinical Practice Guideline for the Management of
Glomerular Diseases. Kidney Int. 2021;100(4s):S1-s276.

NICE. Dapagliflozin for treating chronic kidney disease Technology appraisal
guidance [TA775] Available from: https://www.nice.org.uk/quidance/ta775
Accessed March 2023. 2022.

Vecchio LD, Rimoldi C, Pozzi C. Nefecon (targeted-release formulation-
budesonide) for the treatment of IgA nephropathy. Future Rare Diseases.
2021;1(4):FRD18.

Fellstrom BC, Barratt J, Cook H, Coppo R, Feehally J, de Fijter JW, et al.
Targeted-release budesonide versus placebo in patients with IgA nephropathy
(NEFIGAN): a double-blind, randomised, placebo-controlled phase 2b trial.
Lancet. 2017;389(10084):2117-27.

Pattrapornpisut P, Avila-Casado C, Reich HN. IgA Nephropathy: Core
Curriculum 2021. American Journal of Kidney Diseases. 2021;78(3):429-41.
Calliditas Therapeutics AB. Calliditas receives positive CHMP opinion in IgA
nephropathy. Available at: https://news.cision.com/calliditas-
therapeutics/r/calliditas-receives-positive-chmp-opinion-in-iga-
nephropathy,c3570820. Accessed November 2022. 2022.

EMA. Kinpeygo Authorisation details. Available from:
https://www.ema.europa.eu/en/medicines/human/EPAR/kinpeygo Accessed
November 2022.

EMA. EU/3/16/1778: Orphan designation for the treatment of primary IgA
nephropathy. Available from:
https://www.ema.europa.eu/en/medicines/human/orphan-
designations/eu3161778. Accessed November 2022.

Britannia Pharmaceuticals LTD. Data on file. IgAN epidemiology in England
calculations. 2023.

Sanchez-Russo L, Rajasekaran A, Bin S, Faith J, Cravedi P. The Gut and
Kidney Crosstalk in Immunoglobulin A Nephropathy. Kidney360.
2022;3(9):1630-9.

Suzuki H, Kiryluk K, Novak J, Moldoveanu Z, Herr AB, Renfrow MB, et al. The
pathophysiology of IgA nephropathy. Journal of the American Society of
Nephrology : JASN. 2011;22(10):1795-803.

Lafayette RA, Kelepouris E. Immunoglobulin A Nephropathy: Advances in
Understanding of Pathogenesis and Treatment. American journal of
nephrology. 2018;47 Suppl 1:43-52.

Pitcher D, Braddon F, Hendry B, Mercer A, Osmaston K, Saleem MA, et al.
Long-Term Outcomes in IgA Nephropathy. Clinical Journal of the American
Society of Nephrology. 2023:10.2215/CJN.0000000000000135.

Company evidence submission template for targeted-release budesonide for treating
primary IgAN.

© Britannia 2023. All rights reserved Page 152 of 164


https://mhraproducts4853.blob.core.windows.net/docs/5786115e5bd3d69956ba1c04b8c28ee84414fbf9
https://mhraproducts4853.blob.core.windows.net/docs/5786115e5bd3d69956ba1c04b8c28ee84414fbf9
https://www.nice.org.uk/guidance/ta775
https://news.cision.com/calliditas-therapeutics/r/calliditas-receives-positive-chmp-opinion-in-iga-nephropathy,c3570820
https://news.cision.com/calliditas-therapeutics/r/calliditas-receives-positive-chmp-opinion-in-iga-nephropathy,c3570820
https://news.cision.com/calliditas-therapeutics/r/calliditas-receives-positive-chmp-opinion-in-iga-nephropathy,c3570820
https://www.ema.europa.eu/en/medicines/human/EPAR/kinpeygo
https://www.ema.europa.eu/en/medicines/human/orphan-designations/eu3161778
https://www.ema.europa.eu/en/medicines/human/orphan-designations/eu3161778

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Knoop T, Vikse BE, Svarstad E, Leh S, Reiseeter AV, Bjarneklett R. Mortality
in patients with IgA nephropathy. American journal of kidney diseases : the
official journal of the National Kidney Foundation. 2013;62(5):883-90.
Hastings MC, Bursac Z, Julian BA, Villa Baca E, Featherston J, Woodford SY,
et al. Life Expectancy for Patients From the Southeastern United States With
IgA Nephropathy. Kidney international reports. 2018;3(1):99-104.

Jarrick S, Lundberg S, Sundstrom J, Symreng A, Warnqvist A, Ludvigsson JF.
Immunoglobulin A nephropathy and ischemic heart disease: a nationwide
population-based cohort study. BMC Nephrology. 2021;22(1):165.

Tyagi N, Aasaithambi S, Chauhan J, George A, Zaour N. Patient insights from
immunoglobulin A nephropathy (IgAN) using social media listening. Value in
Health. 2019;22:S919.

O'Connor NR, Corcoran AM. End-stage renal disease: symptom management
and advance care planning. American family physician. 2012;85(7):705-10.
Kwon CS, Daniele P, Forsythe A, Ngai C. A Systematic Literature Review of
the Epidemiology, Health-Related Quality of Life Impact, and Economic
Burden of Immunoglobulin A Nephropathy. Journal of health economics and
outcomes research. 2021;8(2):36-45.

Donadio JV, Grande JP. IgA nephropathy. The New England journal of
medicine. 2002;347(10):738-48.

Rodrigues JC, Haas M, Reich HN. IgA Nephropathy. Clinical journal of the
American Society of Nephrology : CJASN. 2017;12(4):677-86.

Rauen T, Eitner F, Fitzner C, Sommerer C, Zeier M, Otte B, et al. Intensive
Supportive Care plus Immunosuppression in IgA Nephropathy. New England
Journal of Medicine. 2015;373(23):2225-36.

Tesar V, Troyanov S, Bellur S, Verhave JC, Cook HT, Feehally J, et al.
Corticosteroids in IgA Nephropathy: A Retrospective Analysis from the
VALIGA Study. Journal of the American Society of Nephrology : JASN.
2015;26(9):2248-58.

Lv J, Zhang H, Wong MG, Jardine MJ, Hladunewich M, Jha V, et al. Effect of
Oral Methylprednisolone on Clinical Outcomes in Patients With IgA
Nephropathy: The TESTING Randomized Clinical Trial. JAMA.
2017;318(5):432-42.

Lai KN, Tang SC, Schena FP, Novak J, Tomino Y, Fogo AB, et al. IgA
nephropathy. Nature reviews Disease primers. 2016;2:16001.
Kalantar-Zadeh K, Jafar TH, Nitsch D, Neuen BL, Perkovic V. Chronic kidney
disease. The Lancet. 2021;398(10302):786-802.

Eriksson JK, Neovius M, Jacobson SH, Elinder CG, Hylander B. Healthcare
costs in chronic kidney disease and renal replacement therapy: a population-
based cohort study in Sweden. BMJ Open. 2016;6(10):e012062.

National Kidney Foundation |. Guideline 1: goals of antihypertensive therapy
in CKD. American Journal of Kidney Diseases. 2004;43:65-230.
Selvaskandan H, Shi S, Twaij S, Cheung CK, Barratt J. Monitoring Immune
Responses in IgA Nephropathy: Biomarkers to Guide Management. Frontiers
in immunology. 2020;11:572754.

Boyd JK, Cheung CK, Molyneux K, Feehally J, Barratt J. An update on the
pathogenesis and treatment of IgA nephropathy. Kidney Int. 2012;81(9):833-
43.

Company evidence submission template for targeted-release budesonide for treating
primary IgAN.

© Britannia 2023. All rights reserved Page 153 of 164



33. McGrogan A, Franssen CF, de Vries CS. The incidence of primary
glomerulonephritis worldwide: a systematic review of the literature.
Nephrology, dialysis, transplantation : official publication of the European
Dialysis and Transplant Association - European Renal Association.
2011;26(2):414-30.

34. Calliditas Therapeutics AB. Data on file. IgA Nephropathy prevalence study
report. 2016.

35.  Wyatt RJ, Julian BA. IgA Nephropathy. New England Journal of Medicine.
2013;368(25):2402-14.

36. STADA. Data on file. UK RaDaR data analyses. 2023.

37. Deng W, Tan X, Zhou Q, Ai Z, Liu W, Chen W, et al. Gender-related
differences in clinicopathological characteristics and renal outcomes of
Chinese patients with IgA nephropathy. BMC Nephrology. 2018;19(1):31.

38. Kidney Care UK. IgA Nephropathy. Available from:
https://www.kidneycareuk.org/about-kidney-health/conditions/iga-
nephropathy/ Accessed March 2023.

39. Kidney Research UK. IgA Nephropathy. Available from:
https://www.kidneyresearchuk.org/conditions-symptoms/iga-nephropathy/
Accesses March 2023.

40. Penfold RS, Prendecki M, McAdoo S, Tam FW. Primary IgA nephropathy:
current challenges and future prospects. International journal of nephrology
and renovascular disease. 2018;11:137-48.

41. Perkins R, Swallow E, Wang W, Gao E, Olson S, Sung J, et al. The patient
journey for immunoglobulin A nephropathy: diagnostic delay and change in
kidney function from first clinical sign. Kidney international reports. 2022;7(6,
Supplement):S459-S60.

42. NHS. Treatment -Chronic kidney disease. Available from:
https://www.nhs.uk/conditions/kidney-disease/treatment/ Accessed February
2022. 2019.

43. Carriazo S, Ortiz A. The last pre-pandemic ERA Registry report: age at start
of kidney replacement therapy in Europe. Clinical kidney journal. 2021;15.

44. Barbour SJ, Coppo R, Zhang H, Liu Z-H, Suzuki Y, Matsuzaki K, et al.
Evaluating a New International Risk-Prediction Tool in IgA Nephropathy.
JAMA Internal Medicine. 2019;179(7):942-52.

45. Maixnerova D, Reily C, Bian Q, Neprasova M, Novak J, Tesar V. Markers for
the progression of IgA nephropathy. Journal of nephrology. 2016;29(4):535-
41.

46. Stefan G, Stancu S, Boitan B, Zugravu A, Petre N, Mircescu G. Is There a
Role for IgA/C3 Ratio in IgA Nephropathy Prognosis? An Outcome Analysis
on An European Population. Iranian journal of kidney diseases.
2020;14(6):470-7.

47. Floege J, Amann K. Primary glomerulonephritides. Lancet (London, England).
2016;387.

48. Huang PP, Shu DH, Su Z, Luo SN, Xu FF, Lin F. Association between
lifestyle, gender and risk for developing end-stage renal failure in IgA
nephropathy: a case-control study within 10 years. Renal failure.
2019;41(1):914-20.

Company evidence submission template for targeted-release budesonide for treating
primary IgAN.

© Britannia 2023. All rights reserved Page 154 of 164


https://www.kidneycareuk.org/about-kidney-health/conditions/iga-nephropathy/
https://www.kidneycareuk.org/about-kidney-health/conditions/iga-nephropathy/
https://www.kidneyresearchuk.org/conditions-symptoms/iga-nephropathy/
https://www.nhs.uk/conditions/kidney-disease/treatment/

49. Perkovic V, Verdon C, Ninomiya T, Barzi F, Cass A, Patel A, et al. The
relationship between proteinuria and coronary risk: a systematic review and
meta-analysis. PLoS medicine. 2008;5(10):e207.

50. Currie G, Delles C. Proteinuria and its relation to cardiovascular disease.
International journal of nephrology and renovascular disease. 2013;7:13-24.

51.  Matsushita K, van der Velde M, Astor BC, Woodward M, Levey AS, de Jong
PE, et al. Association of estimated glomerular filtration rate and albuminuria
with all-cause and cardiovascular mortality in general population cohorts: a
collaborative meta-analysis. Lancet. 2010;375(9731):2073-81.

52. Jarrick S, Lundberg S, Welander A, Carrero JJ, Héijer J, Bottai M, et al.
Mortality in IgA Nephropathy: A Nationwide Population-Based Cohort Study.
Journal of the American Society of Nephrology : JASN. 2019;30(5):866-76.

53.  McQuarrie EP, Mackinnon B, Bell S, Fleming S, McNeice V, Stewart G, et al.
Multiple socioeconomic deprivation and impact on survival in patients with
primary glomerulonephritis. Clinical kidney journal. 2017;10(1):49-54.

54. NORD. Rare Disease Database. IgA Nephropathy. Available from:
https://rarediseases.org/rare-diseases/iga-nephropathy/ Accessed November
2022.

55.  Glenn DA, Henderson CD, O'Shaughnessy M, Hu Y, Bomback A, Gibson K,
et al. Infection-Related Acute Care Events among Patients with Glomerular
Disease. Clinical journal of the American Society of Nephrology : CJASN.
2020;15(12):1749-61.

56. Fletcher BR, Damery S, Aiyegbusi OL, Anderson N, Calvert M, Cockwell P, et
al. Symptom burden and health-related quality of life in chronic kidney
disease: A global systematic review and meta-analysis. PLoS medicine.
2022;19(4):e1003954.

57.  Amro A, Waldum B, Dammen T, Miaskowski C, Os |. Symptom clusters in
patients on dialysis and their association with quality-of-life outcomes. Journal
of renal care. 2014;40(1):23-33.

58. Amro A, Waldum-Grevbo B, von der Lippe N, Brekke FB, Miaskowski C, Os |I.
Symptom Clusters From Dialysis to Renal Transplantation: A Five-Year
Longitudinal Study. Journal of pain and symptom management.
2016;51(3):512-9.

59. Damery S, Brown C, Sein K, Nicholas J, Baharani J, Combes G. The
prevalence of mild-to-moderate distress in patients with end-stage renal
disease: results from a patient survey using the emotion thermometers in four
hospital Trusts in the West Midlands, UK. BMJ Open. 2019;9(5):e027982.

60. Moroni G, Gallelli B, Quaglini S, Leoni A, Banfi G, Passerini P, et al. Long-
term outcome of renal transplantation in patients with idiopathic membranous
glomerulonephritis (MN). Nephrology, dialysis, transplantation : official
publication of the European Dialysis and Transplant Association - European
Renal Association. 2010;25(10):3408-15.

61. Maixnerova D, Hruba P, Neprasova M, Bednarova K, Slatinska J, Suchanek
M, et al. Outcome of 313 Czech Patients With IgA Nephropathy After Renal
Transplantation. Frontiers in immunology. 2021;12:726215.

62. Nevins TE, Nickerson PW, Dew MA. Understanding Medication
Nonadherence after Kidney Transplant. Journal of the American Society of
Nephrology : JASN. 2017;28(8):2290-301.

Company evidence submission template for targeted-release budesonide for treating
primary IgAN.

© Britannia 2023. All rights reserved Page 155 of 164


https://rarediseases.org/rare-diseases/iga-nephropathy/

63. Voskamp PWM, van Diepen M, Evans M, Caskey FJ, Torino C, Postorino M,
et al. The impact of symptoms on health-related quality of life in elderly pre-
dialysis patients: effect and importance in the EQUAL study. Nephrology,
dialysis, transplantation : official publication of the European Dialysis and
Transplant Association - European Renal Association. 2019;34(10):1707-15.

64. Libdrio AB, Santos JP, Minete NF, Diégenes Cde A, Soares AP, Queiroz AL,
et al. Proteinuria is associated with quality of life and depression in adults with
primary glomerulopathy and preserved renal function. PloS one.
2012;7(5):e37763.

65. Gonzalez AM, Gutman T, Lopez-Vargas P, Anumudu S, Arce CM, Craig JC,
et al. Patient and Caregiver Priorities for Outcomes in CKD: A Multinational
Nominal Group Technique Study. American journal of kidney diseases : the
official journal of the National Kidney Foundation. 2020;76(5):679-89.

66. Legrand K, Speyer E, Stengel B, Frimat L, Ngueyon Sime W, Massy ZA, et al.
Perceived Health and Quality of Life in Patients With CKD, Including Those
With Kidney Failure: Findings From National Surveys in France. American
journal of kidney diseases : the official journal of the National Kidney
Foundation. 2020;75(6):868-78.

67. Pagels AA, Soderkvist BK, Medin C, Hylander B, Heiwe S. Health-related
quality of life in different stages of chronic kidney disease and at initiation of
dialysis treatment. Health and quality of life outcomes. 2012;10:71.

68. Stengel B, Metzger M, Combe C, Jacquelinet C, Briangon S, Ayav C, et al.
Risk profile, quality of life and care of patients with moderate and advanced
CKD: The French CKD-REIN Cohort Study. Nephrology, dialysis,
transplantation : official publication of the European Dialysis and Transplant
Association - European Renal Association. 2019;34(2):277-86.

69. Faulhaber L, Herget-Rosenthal S, Jacobs H, Hoffmann F. Health-Related
Quality of Life according to Renal Function: Results from a Nationwide Health
Interview and Examination Survey. Kidney & blood pressure research.
2022;47(1):13-22.

70. Dagbrowska-Bender M, Dykowska G, Zuk W, Milewska M, Staniszewska A.
The impact on quality of life of dialysis patients with renal insufficiency. Patient
preference and adherence. 2018;12:577-83.

71.  Axelsson L, Klang B, Lundh Hagelin C, Jacobson SH, Gleissman SA. End of
life of patients treated with haemodialysis as narrated by their close relatives.
Scandinavian journal of caring sciences. 2015;29(4):776-84.

72.  Stavrianou K, Pallikarakis N. Quality of life of end-stage renal disease patients
and study on the implementation of nocturnal home hemodialysis in Greece.
Hemodialysis international International Symposium on Home Hemodialysis.
2007;11(2):204-9.

73.  NHS. Overview Dialysis. Page last reviewed 21 September 2021. Available
from https://www.nhs.uk/conditions/dialysis/ Accessed January 2023.

74. Krishnan A, Teixeira-Pinto A, Lim WH, Howard K, Chapman JR, Castells A, et
al. Health-Related Quality of Life in People Across the Spectrum of CKD.
Kidney international reports. 2020;5(12):2264-74.

75. Ikonomou M, Skapinakis P, Balafa O, Eleftheroudi M, Damigos D,
Siamopoulos KC. THE IMPACT OF SOCIOECONOMIC FACTORS ON
QUALITY OF LIFE OF PATIENTS WITH CHRONIC KIDNEY DISEASE IN
GREECE. Journal of renal care. 2015;41(4):239-46.

Company evidence submission template for targeted-release budesonide for treating
primary IgAN.

© Britannia 2023. All rights reserved Page 156 of 164



https://www.nhs.uk/conditions/dialysis/

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

Low J, Myers J, Smith G, Higgs P, Burns A, Hopkins K, et al. The experiences
of close persons caring for people with chronic kidney disease stage 5 on
conservative kidney management: contested discourses of ageing. Health
(London, England : 1997). 2014;18(6):613-30.

Coppo R. IgA Nephropathy: A European Perspective in the Corticosteroid
Treatment. Kidney Diseases. 2018;4(2):58-64.

Abdul Sultan A, Arnlév J, Cabrera C, Card-Gowers J, De Nicola L, Garcia
Sanchez JJ, et al. MO494INSIDE CKD: MODELLING THE ECONOMIC
BURDEN OF CHRONIC KIDNEY DISEASE IN EUROPE USING PATIENT-
LEVEL MICROSIMULATION. Nephrology Dialysis Transplantation.
2021;36(Supplement_1).

Elshahat S, Cockwell P, Maxwell AP, Griffin M, O'Brien T, O'Neill C. The
impact of chronic kidney disease on developed countries from a health
economics perspective: A systematic scoping review. PloS one.
2020;15(3):e0230512.

Nguyen NTQ, Cockwell P, Maxwell AP, Griffin M, O'Brien T, O'Neill C.
Chronic kidney disease, health-related quality of life and their associated
economic burden among a nationally representative sample of community
dwelling adults in England. PloS one. 2018;13(11):e0207960.

Liu FX, Treharne C, Arici M, Crowe L, Culleton B. High-dose hemodialysis
versus conventional in-center hemodialysis: a cost-utility analysis from a UK
payer perspective. Value in health : the journal of the International Society for
Pharmacoeconomics and Outcomes Research. 2015;18(1):17-24.

Kent S, Schlackow |, Lozano-Kihne J, Reith C, Emberson J, Haynes R, et al.
What is the impact of chronic kidney disease stage and cardiovascular
disease on the annual cost of hospital care in moderate-to-severe kidney
disease? BMC nephrology. 2015;16:65.

Escobar C, Palacios B, Aranda U, Capel M, Sicras A, Sicras A, et al. Costs
and healthcare utilisation of patients with chronic kidney disease in Spain.
BMC Health Services Research. 2021;21(1):536.

Turchetti G, Bellelli S, Amato M, Bianchi S, Conti P, Cupisti A, et al. The
social cost of chronic kidney disease in Italy. The European journal of health
economics : HEPAC : health economics in prevention and care.
2017;18(7):847-58.

Kerr M, Matthews B, Medcalf JF, O'Donoghue D. End-of-life care for people
with chronic kidney disease: cause of death, place of death and hospital
costs. Nephrology, dialysis, transplantation : official publication of the
European Dialysis and Transplant Association - European Renal Association.
2017;32(9):1504-9.

Bikbov B, Purcell CA, Levey AS, Smith M, Abdoli A, Abebe M, et al. Global,
regional, and national burden of chronic kidney disease, 1990&#x2013;2017:
a systematic analysis for the Global Burden of Disease Study 2017. The
Lancet. 2020;395(10225):709-33.

Roberts G, Holmes J, Williams G, Chess J, Hartfiel N, Charles JM, et al.
Current costs of dialysis modalities: A comprehensive analysis within the
United Kingdom. Peritoneal Dialysis International. 2022;42(6):578-84.
Mohnen SM, van Oosten MJM, Los J, Leegte MJH, Jager KJ, Hemmelder
MH, et al. Healthcare costs of patients on different renal replacement

Company evidence submission template for targeted-release budesonide for treating
primary IgAN.

© Britannia 2023. All rights reserved Page 157 of 164



modalities - Analysis of Dutch health insurance claims data. PloS one.
2019;14(8):e0220800.

89. Baboolal K, McEwan P, Sondhi S, Spiewanowski P, Wechowski J, Wilson K.
The cost of renal dialysis in a UK setting--a multicentre study. Nephrology,
dialysis, transplantation : official publication of the European Dialysis and
Transplant Association - European Renal Association. 2008;23(6):1982-9.

90. Dratwa M, Bogaert, A.M., Bouman, K., Warling, X., Hombrouckx, R.,
Schurgers, M., Dupont, P., Vereerstraeten, A., Van Roost, G., Caekelbergh,
K., Lamotte, M., Laplante, S. The Economic Burden of Dialysis Patients in
Belgium: a Comparison Between Haemo and Peritoneal Dialysis, Outcomes
Assessment in End - Stage Kidney Disease - Measurements and Applications
in Clinical Practice (2013) 1: 208.
https://doi.org/10.2174/9781608057351113010016. 2013.

91. Sanchez-Escuredo A, Alsina A, Diekmann F, Revuelta |, Esforzado N, Ricart
MJ, et al. Economic analysis of the treatment of end-stage renal disease
treatment: living-donor kidney transplantation versus hemodialysis.
Transplantation proceedings. 2015;47(1):30-3.

92. Beby AT, Cornelis T, Zinck R, Liu FX. Cost-Effectiveness of High Dose
Hemodialysis in Comparison to Conventional In-Center Hemodialysis in the
Netherlands. Advances in therapy. 2016;33(11):2032-48.

93. NICE. Chronic kidney disease: assessment and management NICE guideline
Published: 25 August 2021 www.nice.org.uk/guidance/ng203 Accessed
November 2022. 2021.

94. Bhachu JS SK, Muto M, Molyneux K, Barratt J. Targeted release-budesonide
(NEFECON) modifies circulating IGA-IGG immune complex levels and levels
of poorly O-Galactosylated IgA in IgAN. Kidney diseases, 2018, 4(3), 121-
122. 15th International Symposium on IgA Nephropathy — [IgANN 2018,
Buenos Aires, September 27-29, 2018: Abstracts. Kidney Diseases.
2018;4(3):107-44.

95. Muto M BJ, Brown J, Molyneux K, Coppo R, Barratt J. Targeted release-
budesonide (Nefecon) Modifies Mucosal IgA Responses and Possibly Gut
Permeability in IgA Nephropathy. Kidney diseases, 2018, 4(3), 138-139. 15th
International Symposium on IgA Nephropathy — lIgANN 2018, Buenos Aires,
September 27-29, 2018: Abstracts. Kidney Diseases. 2018;4(3):107-44.

96. Maixnerova D HZ, Genovese F, Rasmussen DGK, Karsdal MA, Stone A,
Tesar V. TRF-budesonide (Nefecon) positively impacts serum and urinary
biomarkers involved in interstitial fibrosis in patients with IgAN: analysis from
the Phase 2 NEFIGAN ftrial. Kidney diseases, 2021, 7(SUPPL 1), 68.
Proceedings of 16th International Symposium on IgA Nephropathy. Kidney
Diseases. 2021;7(suppl 1)(1):1-83.

97. Molyneux K, Wimbury D, Barratt J. P0344 NEFECON® (budesonide)
selectively reduces circulating levels of BAFF (BLyS) and soluble BCMA and
TACI in IgA nephropathy. Nephrology Dialysis Transplantation. 2020;35.

98. Maixnerova D, El Mehdi D, Rizk DV, Zhang H, Tesar V. New Treatment
Strategies for IgA Nephropathy: Targeting Plasma Cells as the Main Source
of Pathogenic Antibodies. Journal of clinical medicine. 2022;11(10).

99. Floege J, Rauen T, Tang SCW. Current treatment of IgA nephropathy.
Seminars in immunopathology. 2021;43(5):717-28.

Company evidence submission template for targeted-release budesonide for treating
primary IgAN.

© Britannia 2023. All rights reserved Page 158 of 164


https://doi.org/10.2174/9781608057351113010016
file:///C:/Users/RebeccaSullivan/Downloads/www.nice.org.uk/guidance/ng203

100. LvJ, Wong MG, Hladunewich MA, Jha V, Hooi LS, Monaghan H, et al. Effect
of Oral Methylprednisolone on Decline in Kidney Function or Kidney Failure in
Patients With IgA Nephropathy: The TESTING Randomized Clinical Trial.
JAMA. 2022;327(19):1888-98.

101.  Moroni G, Belingheri M, Frontini G, Tamborini F, Messa P. Immunoglobulin A
Nephropathy. Recurrence After Renal Transplantation. Frontiers in
immunology. 2019;10:1332.

102. Thompson A, Carroll K, L Al, Floege J, Perkovic V, Boyer-Suavet S, et al.
Proteinuria Reduction as a Surrogate End Point in Trials of IgA Nephropathy.
Clinical journal of the American Society of Nephrology : CJASN.
2019;14(3):469-81.

103. Inker LA, Mondal H, Greene T, Masaschi T, Locatelli F, Schena FP, et al.
Early Change in Urine Protein as a Surrogate End Point in Studies of IgA
Nephropathy: An Individual-Patient Meta-analysis. American journal of kidney
diseases : the official journal of the National Kidney Foundation.
2016;68(3):392-401.

104. Inker LA, Heerspink HJL, Tighiouart H, Chaudhari J, Miao S, Diva U, et al.
Association of Treatment Effects on Early Change in Urine Protein and
Treatment Effects on GFR Slope in IgA Nephropathy: An Individual
Participant Meta-analysis. American journal of kidney diseases : the official
journal of the National Kidney Foundation. 2021;78(3):340-9.e1.

105. Reich HN, Troyanov S, Scholey JW, Cattran DC. Remission of proteinuria
improves prognosis in IgA nephropathy. Journal of the American Society of
Nephrology : JASN. 2007;18(12):3177-83.

106. Levey AS, Gansevoort RT, Coresh J, Inker LA, Heerspink HL, Grams ME, et
al. Change in Albuminuria and GFR as End Points for Clinical Trials in Early
Stages of CKD: A Scientific Workshop Sponsored by the National Kidney
Foundation in Collaboration With the US Food and Drug Administration and
European Medicines Agency. American journal of kidney diseases : the
official journal of the National Kidney Foundation. 2020;75(1):84-104.

107. Calliditas Therapeutics AB. Data on file. Clinical study report Nef-301. A
Randomized, Double-Blind, Placebo Controlled Study to Evaluate Efficacy
and Safety of Nefecon in Patients With Primary IgA Nephropathy at Risk of
Progressing to End-Stage Renal Disease (NeflgArd) (Data cutoff date of 05
October 2020 for Part A analysis). Version 1.0. 2021.

108. Barratt J, Lafayette R, Kristensen J, Stone A, Cattran D, Floege J, et al.
Results from part A of the multi-center, double-blind, randomized, placebo-
controlled NeflgArd trial, which evaluated targeted-release formulation of
budesonide for the treatment of primary immunoglobulin A nephropathy.
Kidney Int. 2023;103(2):391-402.

109. Calliditas Therapeutics AB. Clinical study protocol. An open-label extension
(OLE) study to evaluate the efficacy and safety of nefecon treatment in
patients with IGA nephropathy who have completed study NEF-201. Version
1.0. 06 August 2020.

110. Smerud HK, Barany P, Lindstrom K, Fernstrdm A, Sandell A, Pahlsson P, et
al. New treatment for IgA nephropathy: enteric budesonide targeted to the
ileocecal region ameliorates proteinuria. Nephrology, dialysis, transplantation :
official publication of the European Dialysis and Transplant Association -
European Renal Association. 2011;26(10):3237-42.

Company evidence submission template for targeted-release budesonide for treating
primary IgAN.

© Britannia 2023. All rights reserved Page 159 of 164



111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

Carroll K, Conley L, Mercer A, Saleem MA, Barratt J. MO246 Estimating delay
in time to ESKD for treatment effects on proteinuria in IGA nephropathy and
FSGS. Nephrology Dialysis Transplantation. 2021;36(Supplement_1).

Go AS, Chertow GM, Fan D, McCulloch CE, Hsu CY. Chronic kidney disease
and the risks of death, cardiovascular events, and hospitalization. The New
England journal of medicine. 2004;351(13):1296-305.

Levy AR, Perkins RM, Johnston KM, Sullivan SD, Sood VC, Agnese W, et al.
An epidemiologic model to project the impact of changes in glomerular
filtration rate on quality of life and survival among persons with chronic kidney
disease. International journal of nephrology and renovascular disease.
2014;7:271-80.

EMA. Clinical investigation of medicinal products to prevent development/slow
progression of chronic renal insufficiency - Scientific guideline Available from:
https://www.ema.europa.eu/en/clinical-investigation-medicinal-products-
prevent-development-slow-progression-chronic-renal Accessed December
2022. 2016.

Lafayette RA, Reich HN, Stone AM, Barratt J. One-Year estimated GFR
Slope Independently Predicts Clinical Benefit in Immunoglobulin A
Nephropathy. Kidney international reports. 2022;7(12):2730-3.

Calliditas Therapeutics AB. Calliditas Announces Primary Endpoint
Successfully Met in Phase 3 NeflgArd Trial Evaluating Nefecon[®] in IgA
Nephropathy Available from: https://www.calliditas.se/en/calliditas-announces-
primary-endpoint-successfully-met-in-phase-3-nefigard-trial-evaluating-
nefecon-in-iga-nephropathy/ Accessed March 2023. 2023.

Schena FP. A retrospective analysis of the natural history of primary IgA
nephropathy worldwide. Am J Med. 1990;89(2):209-15.

Yeo SC, Goh SM, Barratt J. Is immunoglobulin A nephropathy different in
different ethnic populations? Nephrology (Carlton, Vic). 2019;24(9):885-95.
Calliditas Therapeutics AB. Data on file. Additional data from NeflgArd NEF-
301 for baseline UPCR 21.5 g/g subgroup. 2022.

Wheeler DC, Toto RD, Stefansson BV, Jongs N, Chertow GM, Greene T, et
al. A pre-specified analysis of the DAPA-CKD trial demonstrates the effects of
dapagliflozin on major adverse kidney events in patients with IgA
nephropathy. Kidney International. 2021;100(1):215-24.

National Kidney Foundation I. IgA Nephropathy Foundation of America. The
voice of the patient. Externally led patient-focused drug development meeting
on IgA nephropathy. National Kidney Foundation. Available from:
https://igan.org/wp-content/uploads/2021/01/VOP_IgAN_12-7-20 _ FNL.pdf
Accessed April 2023. 2020.

Heerspink HJL, Greene T, Tighiouart H, Gansevoort RT, Coresh J, Simon AL,
et al. Change in albuminuria as a surrogate endpoint for progression of kidney
disease: a meta-analysis of treatment effects in randomised clinical trials. The
lancet Diabetes & endocrinology. 2019;7(2):128-39.

Levey AS, Inker LA, Matsushita K, Greene T, Willis K, Lewis E, et al. GFR
decline as an end point for clinical trials in CKD: a scientific workshop
sponsored by the National Kidney Foundation and the US Food and Drug
Administration. American journal of kidney diseases : the official journal of the
National Kidney Foundation. 2014;64(6):821-35.

Company evidence submission template for targeted-release budesonide for treating
primary IgAN.

© Britannia 2023. All rights reserved Page 160 of 164


https://www.ema.europa.eu/en/clinical-investigation-medicinal-products-prevent-development-slow-progression-chronic-renal
https://www.ema.europa.eu/en/clinical-investigation-medicinal-products-prevent-development-slow-progression-chronic-renal
https://www.calliditas.se/en/calliditas-announces-primary-endpoint-successfully-met-in-phase-3-nefigard-trial-evaluating-nefecon-in-iga-nephropathy/
https://www.calliditas.se/en/calliditas-announces-primary-endpoint-successfully-met-in-phase-3-nefigard-trial-evaluating-nefecon-in-iga-nephropathy/
https://www.calliditas.se/en/calliditas-announces-primary-endpoint-successfully-met-in-phase-3-nefigard-trial-evaluating-nefecon-in-iga-nephropathy/
https://igan.org/wp-content/uploads/2021/01/VOP_IgAN_12-7-20__FNL.pdf

124. Inker LA, Heerspink HJL, Tighiouart H, Levey AS, Coresh J, Gansevoort RT,
et al. GFR Slope as a Surrogate End Point for Kidney Disease Progression in
Clinical Trials: A Meta-Analysis of Treatment Effects of Randomized
Controlled Trials. Journal of the American Society of Nephrology : JASN.
2019;30(9):1735-45.

125. Barratt J, Rovin BH, Cattran D, Floege J, Lafayette R, Tesar V, et al. Why
Target the Gut to Treat IgA Nephropathy? Kidney international reports.
2020;5(10):1620-4.

126. Ramjee L, Vurgun N, Ngai C, Patel M, Tremblay G. Cost-Effectiveness
Analysis of Nefecon versus Best Supportive Care for People with
Immunoglobulin A Nephropathy (IgAN) in the United States.
ClinicoEconomics and outcomes research : CEOR. 2023;15:213-26.

127. NICE. Imlifidase for desensitisation treatment before kidney transplant in
people with chronic kidney disease [TA809]. 2022. Available from:
https://www.nice.org.uk/quidance/ta809. Accessed on: 7 March 2023

128. Liem YS, Bosch JL, Hunink MG. Preference-based quality of life of patients
on renal replacement therapy: a systematic review and meta-analysis. Value
in health : the journal of the International Society for Pharmacoeconomics and
Outcomes Research. 2008;11(4):733-41.

129. Li B, Cairns JA, Draper H, Dudley C, Forsythe JL, Johnson RJ, et al.
Estimating Health-State Utility Values in Kidney Transplant Recipients and
Waiting-List Patients Using the EQ-5D-5L. Value in health : the journal of the
International Society for Pharmacoeconomics and Outcomes Research.
2017;20(7):976-84.

130. NICE. Roxadustat for treating symptomatic anaemia in chronic kidney disease
[TA807]. 2022. Available from: https://www.nice.org.uk/quidance/ta807.
Accessed on: 7 March 2023

131. Yarnoff BO, Hoerger TJ, Simpson SA, Pavkov ME, Burrows NR, Shrestha SS,
et al. The Cost-Effectiveness of Anemia Treatment for Persons with Chronic
Kidney Disease. PloS one. 2016;11(7):e0157323.

132. NICE. Sodium zirconium cyclosilicate for treating hyperkalaemia [TA599].
2022. Available from: https://www.nice.org.uk/guidance/ta599. Accessed on: 7
March 2023

133. Eriksson D, Goldsmith D, Teitsson S, Jackson J, van Nooten F. Cross-
sectional survey in CKD patients across Europe describing the association
between quality of life and anaemia. BMC Nephrol. 2016;17(1):97.

134. NICE. Patiromer for treating hyperkalaemia [TA623]. 2020. Available from:
https://www.nice.org.uk/quidance/ta623. Accessed on: 7 March 2023

135. NICE. Cinacalcet for the treatment of secondary hyperparathyroidism in
patients with end-stage renal disease on maintenance dialysis therapy
[TA117]. 2007. Available from: https://www.nice.org.uk/quidance/ta117.
Accessed on: 7 March 2023

136. NICE. Type 2 diabetes in adults: management [NG28]. 2022. Available from:
https://www.nice.org.uk/quidance/ng28. Accessed on: 7 March 2023

137. NICE. Guide to the methods of technology appraisal 2013. Available from:
https://www.nice.org.uk/process/pmg9/chapter/the-reference-
case#measuring-and-valuing-health-effects. Accesseed March 2023.

138. Cooper JT, Lloyd A, Sanchez JJG, Sorstadius E, Briggs A, McFarlane P.
Health related quality of life utility weights for economic evaluation through

Company evidence submission template for targeted-release budesonide for treating
primary IgAN.

© Britannia 2023. All rights reserved Page 161 of 164


https://www.nice.org.uk/guidance/ta809
https://www.nice.org.uk/guidance/ta807
https://www.nice.org.uk/guidance/ta599
https://www.nice.org.uk/guidance/ta623
https://www.nice.org.uk/guidance/ta117
https://www.nice.org.uk/guidance/ng28
https://www.nice.org.uk/process/pmg9/chapter/the-reference-case#measuring-and-valuing-health-effects
https://www.nice.org.uk/process/pmg9/chapter/the-reference-case#measuring-and-valuing-health-effects

different stages of chronic kidney disease: a systematic literature review.
Health and quality of life outcomes. 2020;18(1):310.

139. NHS England. National Cost Collection for the NHS. 2021/22 Available from:
https://www.england.nhs.uk/costing-in-the-nhs/national-cost-collection/
Accessed April 2023.

140. Gov.UK. Drugs and pharmaceutical electronic market information tool (eMIT).
2023. Available from: https://www.gov.uk/government/publications/drugs-and-
pharmaceutical-electronic-market-information-emit. Accessed: April 2023.

141. British National Formulary. Dapagliflozin Medicinal forms. 2022. Available
from: https://bnf.nice.org.uk/drugs/dapagliflozin/medicinal-forms/. Accessed:
April 2023.

142. Rauen T, Wied S, Fitzner C, Eitner F, Sommerer C, Zeier M, et al. After ten
years of follow-up, no difference between supportive care plus
immunosuppression and supportive care alone in IgA nephropathy. Kidney
International. 2020;98(4):1044-52.

143. R. The R Project for Statistical Computing. 2022 Available from:
https://www.r-project.org/. Accessed March 2023.

144. Engauge digitizer 12.1. Available at:
https://markummitchell.github.io/engauge-digitizer/ Accessed March 2023.

145. R Studio. Available at: https://www.r-studio.com/ Accessed March 2023.

146. Sugrue DM, Ward T, Rai S, McEwan P, van Haalen HGM. Economic
Modelling of Chronic Kidney Disease: A Systematic Literature Review to
Inform Conceptual Model Design. PharmacoEconomics. 2019;37(12):1451-
68.

147. Office for National Statistics. National life tables: UK. Release date: 23
September 2021. 2022 Available from:
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarri
ages/lifeexpectancies/datasets/nationallifetablesunitedkingdomreferencetable
s. Accessed 5 May 2022.

148. UK Renal Registry. UK Renal Registry 24th Annual Report — data to
31/12/20122, Bristol, UK. 222 Available from:
https://www.renalreg.org/publications-reports/ Accessed 5 November 2022.

149. The National Archives. Archived Reference Costs: 2017/18 reference costs
and guidance Available from:
https://webarchive.nationalarchives.gov.uk/ukgwa/20200501111106/https://im
provement.nhs.uk/resources/reference-costs/ Accessed April 2023.

150. Sullivan PW, Slejko JF, Sculpher MJ, Ghushchyan V. Catalogue of EQ-5D
scores for the United Kingdom. Medical decision making : an international
journal of the Society for Medical Decision Making. 2011;31(6):800-4.

151. Sullivan PW, Ghushchyan V. Preference-Based EQ-5D index scores for
chronic conditions in the United States. Medical decision making : an
international journal of the Society for Medical Decision Making.
2006;26(4):410-20.

152. Ara R, Brazier JE. Populating an economic model with health state utility
values: moving toward better practice. Value in health : the journal of the
International Society for Pharmacoeconomics and Outcomes Research.
2010;13(5):509-18.

153. Ara R AW. NICE DSU Technical Support Document 12: The Use of Health
State Utility Values in Decision Models. Available at:

Company evidence submission template for targeted-release budesonide for treating
primary IgAN.

© Britannia 2023. All rights reserved Page 162 of 164


https://www.england.nhs.uk/costing-in-the-nhs/national-cost-collection/
https://www.gov.uk/government/publications/drugs-and-pharmaceutical-electronic-market-information-emit
https://www.gov.uk/government/publications/drugs-and-pharmaceutical-electronic-market-information-emit
https://bnf.nice.org.uk/drugs/dapagliflozin/medicinal-forms/
https://www.r-project.org/
https://markummitchell.github.io/engauge-digitizer/
https://www.r-studio.com/
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/lifeexpectancies/datasets/nationallifetablesunitedkingdomreferencetables
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/lifeexpectancies/datasets/nationallifetablesunitedkingdomreferencetables
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/lifeexpectancies/datasets/nationallifetablesunitedkingdomreferencetables
https://www.renalreg.org/publications-reports/
https://webarchive.nationalarchives.gov.uk/ukgwa/20200501111106/https:/improvement.nhs.uk/resources/reference-costs/
https://webarchive.nationalarchives.gov.uk/ukgwa/20200501111106/https:/improvement.nhs.uk/resources/reference-costs/

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

http://nicedsu.org.uk/wpcontent/uploads/2016/03/TSD12-Utilities-in-modelling-
FINAL.pdf Accessed April 2023.

EMC. Ramipril 5 mg capsules. 2021. Available from:
https://www.medicines.org.uk/emc/product/7104/smpc#gref. Accessed: April
2023.

EMC. Lisinopril 20mg Tablets. 2020. Available from:
https://www.medicines.org.uk/emc/product/7144/smpc#gref. Accessed: April
2023.

EMC. Captopril 25 mg/5 ml Oral Solution. 2022. Available from:
https://www.medicines.org.uk/emc/product/10963/smpc#gref. Accessed April
2023.

EMC. Irbesartan 150 mg tablets. 2022. Available from:
https://www.medicines.org.uk/emc/product/11834/smpc#gref. Accessed: April
2023.

EMC. Losartan potassium 50 mg film-coated tablets. 2021. Available from:
https://www.medicines.org.uk/emc/product/7061/smpc#gref. Accessed: April
2023.

EMC. Forxiga 10 mg film-coated tablets. 2022. Available from:
https://www.medicines.org.uk/emc/product/7607/smpc#gref. Accessed: April
2023.

University of Kent Personal Social Sciences Research Unit. Unit Costs of
Health and Social Care 2020. 2022 [Accessed 15 February 2023]; Available
from: https://www.pssru.ac.uk/pub/uc/uc2021/sourcesofinformation.pdf.
NICE. Immunosuppressive therapy for kidney transplant in adults: Technology
appraisal guidance [TA481]. 2017 [Accessed: 26 May 2022]; Available from:
https://www.nice.org.uk/quidance/ta481.

British National Formulary. Tacrolimus Medicinal forms. 2023. Available from:
https://bnf.nice.org.uk/drugs/tacrolimus/medicinal-forms/. Accessed on: March
2023.

NHS Digital. National Kidney Care Audit, Patient Transport Survey - 2010.
2022 [Accessed 5 May 2022]; Available from: https://digital.nhs.uk/data-and-
information/publications/statistical/national-kidney-care-audit-patient-
transport-survey/national-kidney-care-audit-patient-transport-survey-2010.
Greene T, Ying J, Vonesh EF, Tighiouart H, Levey AS, Coresh J, et al.
Performance of GFR Slope as a Surrogate End Point for Kidney Disease
Progression in Clinical Trials: A Statistical Simulation. Journal of the American
Society of Nephrology : JASN. 2019;30(9):1756-69.

Gorodetskaya |, Zenios S, McCulloch CE, Bostrom A, Hsu CY, Bindman AB,
et al. Health-related quality of life and estimates of utility in chronic kidney
disease. Kidney Int. 2005;68(6):2801-8.

Eddy DM, Hollingworth W, Caro JJ, Tsevat J, McDonald KM, Wong JB. Model
transparency and validation: a report of the ISPOR-SMDM Modeling Good
Research Practices Task Force-7. Medical decision making : an international
journal of the Society for Medical Decision Making. 2012;32(5):733-43.
Blyukkaramikli NC, Rutten-van Moélken M, Severens JL, Al M. TECH-VER: A
Verification Checklist to Reduce Errors in Models and Improve Their
Credibility. PharmacoEconomics. 2019;37(11):1391-408.

Company evidence submission template for targeted-release budesonide for treating
primary IgAN.

© Britannia 2023. All rights reserved Page 163 of 164


http://nicedsu.org.uk/wpcontent/uploads/2016/03/TSD12-Utilities-in-modelling-FINAL.pdf
http://nicedsu.org.uk/wpcontent/uploads/2016/03/TSD12-Utilities-in-modelling-FINAL.pdf
https://www.medicines.org.uk/emc/product/7104/smpc#gref
https://www.medicines.org.uk/emc/product/7144/smpc#gref
https://www.medicines.org.uk/emc/product/10963/smpc#gref
https://www.medicines.org.uk/emc/product/11834/smpc#gref
https://www.medicines.org.uk/emc/product/7061/smpc#gref
https://www.medicines.org.uk/emc/product/7607/smpc#gref
https://www.pssru.ac.uk/pub/uc/uc2021/sourcesofinformation.pdf
https://www.nice.org.uk/guidance/ta481
https://bnf.nice.org.uk/drugs/tacrolimus/medicinal-forms/
https://digital.nhs.uk/data-and-information/publications/statistical/national-kidney-care-audit-patient-transport-survey/national-kidney-care-audit-patient-transport-survey-2010
https://digital.nhs.uk/data-and-information/publications/statistical/national-kidney-care-audit-patient-transport-survey/national-kidney-care-audit-patient-transport-survey-2010
https://digital.nhs.uk/data-and-information/publications/statistical/national-kidney-care-audit-patient-transport-survey/national-kidney-care-audit-patient-transport-survey-2010

Appendices

Appendix C: Summary of product characteristics (SmPC) and UK public assessment
report (EPAR)

Appendix D: Identification, selection and synthesis of clinical evidence

Appendix E: Subgroup analyses

Appendix F: Adverse reactions

Appendix G: Published cost-effectiveness studies

Appendix H: Health-related quality-of-life studies

Appendix I: Cost and healthcare resource identification, measurement and valuation

Appendix J: Clinical outcomes and disaggregated results from the model

Appendix K: Price details of treatments included in the submission

Appendix L: Checklist of confidential information

Appendix M: Results for the NeflgArd Nef-301 Part A trial Full Analysis Set

Company evidence submission template for targeted-release budesonide for treating
primary IgAN.

© Britannia 2023. All rights reserved Page 164 of 164



NATIONAL INSTITUTE FOR HEALTH AND

CARE EXCELLENCE

Single technology appraisal

Targeted-release budesonide for treating

primary IgA nephropathy [ID1434]

Summary of Information for Patients (SIP)

April 2023
File name Version Contains Date
confidential
information
ID1434_TRF- 3.0 No 10 May 2023
budesonide for
IgAN_SIP_100523




Summary of Information for Patients (SIP):

The pharmaceutical company perspective

What is the SIP?

The Summary of Information for Patients (SIP) is written by the company who is seeking
approval from NICE for their treatment to be sold to the NHS for use in England. It is a plain
English summary of their submission written for patients participating in the evaluation. It is
not independently checked, although members of the public involvement team at NICE will
have read it to double-check for marketing and promotional content before it is sent to you.

The Summary of Information for Patients template has been adapted for use at NICE
from the Health Technology Assessment International — Patient & Citizens Involvement
Group (HTAIi PCIG). Information about the development is available in an open-access

I[JTAHC journal article

SECTION 1: Submission summary

1a) Name of the medicine (generic and brand name):

Targeted-release formulation (TRF)-budesonide (Kinpeygo®)

1b) Population this treatment will be used by. Please outline the main patient population
that is being appraised by NICE:

The population considered in the appraisal is adults with primary immunoglobulin A
nephropathy (IgAN) at risk of rapid disease progression with a urine protein to creatinine
ratio (UPCR), a measurement that can be used to assess kidney function, of 21.5 g/g.

1c) Authorisation: Please provide marketing authorisation information, date of approval and
link to the regulatory agency approval. If the marketing authorisation is pending, please state
this, and reference the section of the company submission with the anticipated dates for
approval.

The Committee for Medicinal Products for Human Use granted conditional marketing
authorisation for TRF-budesonide in the treatment of IJAN on 19 May 2022 (1).

Marketing authorisation for this indication was granted by the European Commission on
the 15 July 2022 (2). The Summary of Product Characteristics can be found here
https://mhraproducts4853.blob.core.windows.net/docs/5786115e5bd3d69956ba1c04b8c2
8ee84414bf9

Marketing authorisation for this indication was granted by the Medicines and Healthcare
Products Regulatory Agency on 01 February 2023 (3).

The approved indication is: TRF-budesonide is indicated for the treatment of primary IgAN
in adults at risk of rapid disease progression with a UPCR 21.5 g/g.



https://htai.org/interest-groups/pcig/
https://htai.org/interest-groups/pcig/
https://www.cambridge.org/core/journals/international-journal-of-technology-assessment-in-health-care/article/development-of-an-international-template-to-support-patient-submissions-in-health-technology-assessments/2A17586DB584E6A83EA29E3756C37A14
https://mhraproducts4853.blob.core.windows.net/docs/5786115e5bd3d69956ba1c04b8c28ee84414fbf9
https://mhraproducts4853.blob.core.windows.net/docs/5786115e5bd3d69956ba1c04b8c28ee84414fbf9

1d) Disclosures. Please be transparent about any existing collaborations (or broader
conflicts of interest) between the pharmaceutical company and patient groups relevant to the
medicine. Please outline the reason and purpose for the engagement/activity and any
financial support provided:

RESPONSE

Not applicable.

SECTION 2: Current landscape

2a) The condition - clinical presentation and impact

Please provide a few sentences to describe the condition that is being assessed by NICE and the
number of people who are currently living with this condition in England.

Please outline in general terms how the condition affects the quality of life of patients and their
families/caregivers. Please highlight any mortality/morbidity data relating to the condition if
available. If the company is making a case for the impact of the treatment on carers this should be
clearly stated and explained.

IgAN is a rare, progressive, chronic disease that occurs when IgA antibodies, proteins that
normally help the body fight infection, deposit in the kidney (4-6). The build-up of IgA
antibodies in the kidneys causes inflammation and scarring, which can lead to a loss of
kidney function and kidney failure (4-6).

The mean age at diagnosis in the UK has been reported to be 41 (15) years and the
majority of patients progress to end-stage renal disease (ESRD) within 10-15 years from
diagnosis (7). People with IgAN who have an elevated UPCR are at risk of rapid disease
progression; >50% of people with UPCR >1.76 g/g progress to ESRD within 5 years from
diagnosis (7). The treatment options for people who have progressed to ESRD are limited
to either a kidney transplant or chronic dialysis, which substantially increase disease
burden (Section B.1.3.1.7 to B.1.3.1.9) (4, 8-11).

In England, it is estimated that 1,824 people with IgAN are at risk of rapid disease
progression, have UPCR 21.5 g/g, and are at CKD 1-3b stage (Section B.1.3.1.2 of the
NICE submission).

People with IgAN experience a broad range of symptoms, including blood and/or protein
in the urine, loin pain, high blood pressure (12-14), and tiredness and fatigue which can
cause physical limitations and restrict daily activities (11, 14-17). People with IgAN face an
average 10-year reduction in life expectancy (18, 19) and have a high risk of certain other
conditions, such as cardiovascular disease (20).




2b) Diagnosis of the condition (in relation to the medicine being evaluated)

Please briefly explain how the condition is currently diagnosed and how this impacts patients. Are
there any additional diagnostic tests required with the new treatment?

As many people with IgAN do not have symptoms in the early stages, a substantial
proportion of people experience delayed diagnosis (median time from first clinical sign to
diagnosis: 5.0 months; interquartile range: 0.9-29.3) (21). The first step towards a
diagnosis of IgAN typically includes a urine test to check for a urine infection and to
measure protein levels (22, 23). A blood test to measure serum creatinine can also be
conducted to assess kidney function (22, 23). A definitive diagnosis of IgAN requires a
kidney biopsy to detect the build-up of IgA protein (4, 9, 13, 22, 23).

There are no additional diagnostic tests required for TRF-budesonide.

2c) Current treatment options:

The purpose of this section is to set the scene on how the condition is currently managed:

e What s the treatment pathway for this condition and where in this pathway the medicine is
likely to be used? Please use diagrams to accompany text where possible. Please give
emphasis to the specific setting and condition being considered by NICE in this review. For
example, by referencing current treatment guidelines. It may be relevant to show the
treatments people may have before and after the treatment under consideration in this SIP.

e Please also consider:

o if there are multiple treatment options, and data suggest that some are more
commonly used than others in the setting and condition being considered in this
SIP, please report these data.

o are there any drug—drug interactions and/or contraindications that commonly cause
challenges for patient populations? If so, please explain what these are.

Overview of current clinical practice

There are currently no therapies licensed specifically for the treatment of IgAN. In clinical
practice in England, the treatment of IgAN is focused on optimised supportive care, which
includes lifestyle modification, blood pressure management, maximum-tolerated treatment
with renin-angiotensin system (RAS) inhibitors, and treatment with sodium-glucose
cotransporter-2 (SGLT2) inhibitors to provide cardiovascular protection (Figure 1) (9, 24).
For people with IgAN who remain at high risk of progressive chronic kidney disease (CKD)
despite maximal supportive care, guidelines and clinical experts recommend participation
in a clinical trial, if possible (9, 24). If a clinical trial is not accessible, systemic
corticosteroid therapy is cautiously recommended due to an uncertain benefit-to-risk ratio
and associated significant toxicity (9, 25-27). Mycophenolate mofetil (MMF) may be
administered to people with IgAN in England as a glucocorticoid-sparing agent due to the
lack of other available treatment options, despite clinical evidence showing benefit in only
in Asian populations (2). However, in clinical practice in England, the use of
immunosuppressive agents (corticosteroids and MMF) is avoided due to associated
serious adverse events (24).

For people with IgAN who progress to ESRD, treatment options are limited to dialysis or
kidney transplantation, which substantially increase disease burden and associated
treatment costs (4, 8-11, 28).




Figure 1: Current treatment pathway for IgAN in England
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Abbreviations: BP, blood pressure; eGFR, estimated glomerular filtration rate; IgAN, Immunoglobulin A
nephropathy; MMF, mycophenolate mofetil; SGLT2, sodium-glucose cotransporter-2.

1 Based on the KDIGO 2021 guidelines (9), high risk of progression in IgAN is currently defined as proteinuria
>0.75—-1 g/d despite 290 days of optimised supportive care. Although CSs are included in the KDIGO 2021
treatment pathway (9), UK clinical experts indicated that the use of CSs in people with IgAN is avoided due to
associated serious adverse events (AEs) and may only be considered in patients with nephrotic syndrome
(24). CSs have therefore not been included in the treatment pathway diagram. Source: KDIGO, 2021 (9) and
Britannia Pharmaceuticals TRF-budesonide UK advisory board report 2023 (24).

TRF-budesonide for the treatment of IgAN

If approved, TRF-budesonide can provide a novel treatment option in UK clinical practice
for people with IgAN at risk of rapid disease progression with a UPCR =1.5 g/g (Figure 2).

Figure 2: Anticipated place in treatment pathway for TRF-budesonide
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nephropathy; MMF, mycophenolate mofetil; RAS, renin-angiotensin system; SGLT2, sodium-glucose
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T Although CSs are included in the KDIGO 2021 treatment pathway (9), UK clinical experts indicated that the
use of CSs in people with IgAN is avoided due to associated serious adverse events (AEs) and may only be
considered in patients with nephrotic syndrome (24). CSs have therefore not been included in the treatment
pathway diagram. Note:Based on the KDIGO 2021 guidelines (9), high risk of progression in IgAN is currently
defined as proteinuria >0.75-1 g/d despite 290 days of optimised supportive care. Source: KDIGO, 2021 (9)
and Britannia Pharmaceuticals TRF-budesonide UK advisory board report 2023 (24).




2d) Patient-based evidence (PBE) about living with the condition

Context:

o Patient-based evidence (PBE) is when patients input into scientific research, specifically
to provide experiences of their symptoms, needs, perceptions, quality of life issues or
experiences of the medicine they are currently taking. PBE might also include carer burden
and outputs from patient preference studies, when conducted in order to show what
matters most to patients and carers and where their greatest needs are. Such research can
inform the selection of patient-relevant endpoints in clinical trials.

In this section, please provide a summary of any PBE that has been collected or published to
demonstrate what is understood about patient needs and disease experiences. Please include
the methods used for collecting this evidence. Any such evidence included in the SIP should be
formally referenced wherever possible and references included.

Few studies reporting the experience of patients living with IJAN have been identified in
the literature. A retrospective social media listening study by Tyagi et al. 2019 (15)
gathered data from 1,336 relevant posts of patients with IgAN and caregivers in the UK
and US. Patients reported symptoms of IgAN to include pain in the kidney area, pelvic
pain, back pain, body aches (15). Episodes of tiredness and loss of energy resulted in
limiting physical activity, exhaustion, and low stamina. Patients with IgAN also reported
feelings of anxiety, fear of disease progression, and sadness (15).

A systematic review of the HRQoL impact of IgAN which included 8 studies reported that
the considerable physical and mental health burden of IgAN increases with disease
progression, particularly when dialysis becomes necessary (16). In one study of the
priorities for outcomes in CKD (nominal group technique) including adult patients with
CKD (all stages) and caregivers in the US, Australia, and UK, a diagnosis of CKD was
reported to often cause trauma and distress, with uncertainty about the future prompting
patients to re-evaluate their lives (29). Furthermore, people who care for patients with
CKD can also be impacted by depressive symptoms or anxiety, with some caregivers
mentioning battling unrelenting and debilitating burden (29). In studies of the HRQoL of
people with CKD, late-stage kidney disease has been reported to be associated with
worse health-related quality of life (HRQoL) scores and perceived health scores compared
with early-stage disease and healthy controls (30-34).

Dialysis itself has a substantial impact on patients; a UK, retrospective, interview-based
study by Bristowe et al. 2015 (35) of 20 patients receiving haemodialysis showed that
patients were struggling to come to terms with the need for dialysis, with associated
feelings of denial, numbness, disbelief, fear, grief, intense sadness and anger at the loss
of their health at first exposure to the haemodialysis unit. Regular dialysis requirements
can result in patients leaving their jobs and/or missing work frequently. In the Greek study
by Stavrianou et al. 2007 (36) in patients with ESRD receiving haemodialysis (n=146),
77% of patients said that they were either on sick leave or received a disability pension,
with only 23% of patients maintaining employment. Reasons given for being unable to
work included disease-specific symptoms, diminished physical working capacity, inability
to continue fulltime employment and difficulties in coping with family responsibilities and
social lives alongside working (36).




SECTION 3: The treatment

3a) How does the new treatment work?

What are the important features of this treatment?

Please outline as clearly as possible important details that you consider relevant to patients relating
to the mechanism of action and how the medicine interacts with the body

Where possible, please describe how you feel the medicine is innovative or novel, and how this
might be important to patients and their communities.

If there are relevant documents which have been produced to support your regulatory submission
such as a summary of product characteristics or patient information leaflet, please provide a link to
these.

TRF-budesonide is the first and only approved treatment specifically designed for people
with IgAN. It has been formulated to release the active component, budesonide, in a
segment of the small bowel called the distal ileum (37). Here, TRF-budesonide is
expected to have an anti-inflammatory effect at a primary site of IgA antibody production
called the Peyer’s patches (37) (Figure 3). By reducing the levels of IgA antibodies
circulating in the blood, TRF-budesonide may prevent the effects of their build-up in the
kidneys, such as kidney inflammation, damage, and loss of function (3, 37), providing a
disease-modifying effect.

Figure 3: The targeted action of TRF-budesonide in IgAN
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inflammatory action is thought to
decrease secretion of gd-IgAs

Abbreviations: Gl, gastrointestinal; gd-IgA, galactose-deficient immunoglobulin A IgAN, immunoglobulin A
nephropathy.
Sources: Pattrapornpisut et al. 2021 (4); Del Vecchio et al. 2021 (37); Fellstrom et al. 2017 (38).




3b) Combinations with other medicines

Is the medicine intended to be used in combination with any other medicines?

e Yes/No

If yes, please explain why and how the medicines work together. Please outline the mechanism of
action of those other medicines so it is clear to patients why they are used together.

If yes, please also provide information on the availability of the other medicine(s) as well as the
main side effects.

If this submission is for a combination treatment, please ensure the sections on efficacy
(3e), quality of life (3f) and safety/side effects (3g) focus on data that relate to the
combination, rather than the individual treatments.

No, TRF-budesonide is not intended to be used in combination with other medicines
except those used as part of standard of care for people with IgAN. Current standard of
care includes lifestyle modification, blood pressure management, and maximum-tolerated
RAS blockade (9, 24).

In clinical practice in England, patients with IgAN are also treated with SLGT2 inhibitors as
part of standard of care to provide cardiovascular protection (24). Although not evaluated,
clinical experts have indicated that the safety and efficacy of TRF-budesonide should not
be impacted by the combination with SGLT2 inhibitors (24).

3c¢) Administration and dosing

How and where is the treatment given or taken? Please include the dose, how often the treatment
should be given/taken, and how long the treatment should be given/taken for.

How will this administration method or dosing potentially affect patients and caregivers? How does
this differ to existing treatments?

The recommended dose of TRF-budesonide is 16 mg (four 4 mg capsules) taken orally
once daily in the morning, at least one hour before a meal, for 9 months (3).

When treatment is to be discontinued, the dose should be reduced to 8 mg once daily for
2 weeks of therapy; the dose may be reduced to 4 mg once daily for an additional
2 weeks, at the discretion of the treating physician (3).




3d) Current clinical trials

Please provide a list of completed or ongoing clinical trials for the treatment. Please provide a brief
top-level summary for each trial, such as title/name, location, population, patient group size,
comparators, key inclusion and exclusion criteria and completion dates etc. Please provide
references to further information about the trials or publications from the trials.

The key study investigating the efficacy and safety of TRF-budesonide is NeflgArd NEF-
301, a multinational, randomised, double-blind, placebo-controlled, multicentre clinical trial
(NCT03643965) (39). The trial consisted of two parts; data from Part A are presented in
this document.

Part A of the NeflgArd NEF-301 study assessed the efficacy and safety of TRF-
budesonide. Adults with primary IgAN were randomised 1:1 to receive either oral TRF-
budesonide 16 mg/day (n=97) or placebo (n=102) for 9 months in addition to standard of
care including optimised RAS inhibition therapy. The 9-month treatment period was
followed by a 3 month follow-up period during which no study drug was administered.

Part B of the NeflgArd NEF-301 study involved a further 12-month observational follow-up
period of the patients included in Part A during which no study drug was administered.
Study blinding remained in place during Part B to assess the effect of treatment on
estimated glomerular filtration rate (eGFR) as a measure of kidney function. The study
completed in February 2023 and preliminary positive findings have been published in a
press release for the full trial population (40); full data analyses are expected to complete
in Q3/4 2023.

The NeflgArd-OLE open-label extension study is an ongoing phase 3b, multicentre, open-
label, single-arm extension trial to evaluate the efficacy and safety of TRF-budesonide

16 mg/day treatment in people with IgAN who have completed the phase 3 NeflgArd trial.
All participants will receive TRF-budesonide 16 mg/day for 9 months (including those who
received NeflgArd and were previously treatment naive to TRF-budesonide), as well a
stable dose of RAS inhibitor therapy. Trial completion is due in May 2024.




3e) Efficacy

Efficacy is the measure of how well a treatment works in treating a specific condition.

In this section, please summarise all data that demonstrate how effective the treatment is
compared with current treatments at treating the condition outlined in section 2a. Are any of the
outcomes more important to patients than others and why? Are there any limitations to the data
which may affect how to interpret the results? Please do not include academic or commercial in
confidence information but where necessary reference the section of the company submission
where this can be found.

In the NeflgArd Nef-301 trial, TRF-budesonide significantly reduced proteinuria and
slowed the decline in eGFR in people with primary IgAN who were already receiving
optimised and stable RAS blockade (39). Changes in proteinuria (UPCR) and eGFR
provide an indication of kidney function and disease progression in patients with kidney
disease (9, 18, 41-48). Therefore, the improvements observed in people treated with TRF-
budesonide in NeflgArd NEF-301 provide support for a disease-modifying treatment effect
which may improve kidney function outcomes in people with IgAN.

After 9 months of treatment, TRF-budesonide 16 mg/day provided statistically significant
and clinically-relevant improvements in the primary efficacy endpoint. A 27% reduction in
UPCR was observed after 9 months of treatment with TRF-budesonide 16 mg/day
compared with placebo in the full trial population (95% CI: 13, 39; p=0.0003). In addition,
treatment with TRF-budesonide 16 mg/day maintained kidney function during the

9 months of treatment (0% eGFR decrease from baseline at 9 months; —0.17 mL/min/1.73
m? decrease), whereas participants receiving placebo experienced a 7% deterioration in
eGFR (—4.04 mL/min/1.73 m? decrease versus baseline; p=0.0014). These treatment
effects were maintained during 3 months of untreated follow-up.

The results presented for the full trial population were consistent with those obtained in the
licensed population (people at risk of rapid disease progression with UPCR =1.5 g/g), in
whom the efficacy benefits of TRF-budesonide 16 mg/day were more pronounced.

Preliminary data analyses from Part B of NeflgArd Nef-301 demonstrate that the UPCR
reductions observed during Part A were durable during the 15-month follow-up period off
treatment (40). In addition, a highly statistically significant benefit in eGFR was observed
for TRF-budesonide compared with placebo (p<0.0001) over the 2-year study period (9-
months of treatment with TRF-budesonide or placebo and 15-months of follow-up off)
(40).

3f) Quality of life impact of the medicine and patient preference information

What is the clinical evidence for a potential impact of this medicine on the quality of life of patients
and their families/caregivers? What quality of life instrument was used? If the EuroQol-5D (EQ-5D)
was used does it sufficiently capture quality of life for this condition? Are there other disease
specific quality of life measures that should also be considered as supplementary information?

Please outline in plain language any quality of life related data such as patient reported
outcomes (PROs).

Please include any patient preference information (PPI) relating to the drug profile, for instance
research to understand willingness to accept the risk of side effects given the added benefit of
treatment. Please include all references as required.

RESPONSE

No improvements in HRQoL, assessed using the short-form 36 (SF-36) tool, were
observed in either the TRF-budesonide or placebo groups of in NeflgArd NEF-301
following the 9-month treatment period, when compared with baseline. However, it should
be noted that the SF-36 is a generic HRQoL measure without any domains specific to
kidney disease.

The humanistic burden of IgAN is typically observed in late-stage kidney disease (30-34);
the physical and mental health burden of IgAN increases with disease progression,
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particularly when dialysis becomes necessary (16). It is anticipated that the clinical

benefits of TRF-budesonide in significantly reducing proteinuria and slowing the decline in

eGFR would in turn reduce the risk of HRQoL decline associated with ESRD and dialysis
in patients with primary IgAN.
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3g) Safety of the medicine and side effects

When NICE appraises a treatment, it will pay close attention to the balance of the benefits of the
treatment in relation to its potential risks and any side effects. Therefore, please outline the main
side effects (as opposed to a complete list) of this treatment and include details of a benefit/risk
assessment where possible. This will support patient reviewers to consider the potential overall
benefits and side effects that the medicine can offer.

Based on available data, please outline the most common side effects, how frequently they happen
compared with standard treatment, how they could potentially be managed and how many people
had treatment adjustments or stopped treatment. Where it will add value or context for patient
readers, please include references to the Summary of Product Characteristics from regulatory
agencies etc.

Like all medicines, TRF-budesonide is associated with side effects and adverse events;
however, these are considered manageable, mild to moderate in severity, and in line with
the known safety profile of an oral budesonide product.

In the NeflgArd Nef-301 trial (39), the 9-month treatment regimen of TRF-budesonide was
well tolerated. In total, 86.6% of participants in the TRF-budesonide 16 mg/day group and
73.0% of participants in the placebo group in the full trial population reported treatment-
emergent adverse events (TEAEs). The majority of TEAEs were of mild or moderate
severity and reversible.

The most commonly reported TEAEs with a >5% greater incidence were swelling, high
blood pressure, headache, muscle spasms, nausea, increased weight, cushingoid, skin
irritation, vomiting, and increased white blood cell count. No severe infections were
reported during treatment and there was no increased incidence of infections with TRF-
budesonide 16 mg/day (26.4%) versus placebo (41.2%). This is notable as severe
infections occur frequently during treatment with the use of systemic corticosteroids which
can be used to treat people with IgAN (4, 9, 25-27).

There were no deaths during the trial.

The results presented for the full trial population were consistent with those obtained in the
licensed population (people at risk of rapid disease progression with UPCR 21.5 g/g).

3h) Summary of key benefits of treatment for patients
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Issues to consider in your response:

o Please outline what you feel are the key benefits of the treatment for patients, caregivers
and their communities when compared with current treatments.

e Please include benefits related to the mode of action, effectiveness, safety and mode of
administration

Mechanism of action

TRF-budesonide has been specifically designed to reduce inflammation within the small
intestine where the majority of IgA antibodies are produced, leading to the development of
IgAN (4, 37, 49). By reducing the levels of IgA antibodies circulating in the blood, it is
anticipated that TRF-budesonide will prevent the downstream effects of their deposition in
the kidneys, such as kidney inflammation, damage, and loss of function (3, 37), providing
a disease-modifying effect.

Effectiveness and Safety

The clinical benefits of TRF-budesonide versus placebo have been demonstrated in Part
A of the NeflgArd Nef-301 trial (39, 50, 51). In the trial, 9 months of treatment with TRF-
budesonide 16 mg/day, in addition to optimised and stable RAS blockade, resulted in
clinically-important improvements in UPCR and stabilisation of eGFR (i.e. a delay in
disease progression) compared with optimised supportive care alone (39).

Treatment with TRF-budesonide 16 mg/day was also well tolerated, with an acceptable
safety profile in line with that expected for an oral budesonide product. Of note, no severe
infections — which occur frequently during treatment with the use of systemic
corticosteroids (4, 9, 25-27) — were reported during treatment with TRF-budesonide, and
there was no increase in overall infections compared with placebo (39).

These results support the potential clinical benefit in delaying the progression of CKD
associated with the use of TRF-budesonide in this population. They also suggest that
TRF-budesonide has the potential to improve the treatment landscape for people for
which no therapies are currently approved.

3i) Summary of key disadvantages of treatment for patients

Issues to consider in your response:

o Please outline what you feel are the key disadvantages of the treatment for patients,
caregivers and their communities when compared with current treatments. Which
disadvantages are most important to patients and carers?

e Please include disadvantages related to the mode of action, effectiveness, side effects and
mode of administration

e What is the impact of any disadvantages highlighted compared with current treatments

TRF-budesonide was generally well tolerated. Adverse events reported in Part A of the
NeflgArd Nef-301 trial (39) were generally considered to be manageable and in line with
the known safety profile of an oral budesonide product. The most commonly reported
TEAESs (occurring in >5% of patients) reported in Part A of the NeflgArd Nef-301 trial were
swelling, high blood pressure, headache, muscle spasms, nausea, increased weight,
cushingoid, skin irritation, vomiting, and increased white blood cell count (39).

The efficacy and safety of TRF-budesonide were only studied for a total of 12 months in
Part A of the NeflgArd Nef-301 trial. Full analyses of the Part B of the NeflgArd Nef-301
trial, investigating the treatment benefit of TRF-budesonide beyond 12 months, are
pending (40).

3i) Value and economic considerations

‘ Introduction for patients:
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Health services want to get the most value from their budget and therefore need to decide whether
a new treatment provides good value compared with other treatments. To do this they consider the
costs of treating patients and how patients’ health will improve, from feeling better and/or living
longer, compared with the treatments already in use. The drug manufacturer provides this
information, often presented using a health economic model.

In completing your input to the NICE appraisal process for the medicine, you may wish to reflect on:

e The extent to which you agree/disagree with the value arguments presented below (e.g.,
whether you feel these are the relevant health outcomes, addressing the unmet needs and
issues faced by patients; were any improvements that would be important to you missed
out, not tested or not proven?)

e If you feel the benefits or side effects of the medicine, including how and when it is given or
taken, would have positive or negative financial implications for patients or their families
(e.g., travel costs, time-off work)?

e How the condition, taking the new treatment compared with current treatments affects your
quality of life.

How the model reflects the condition

¢ An economic model is used to determine the cost-effectiveness of TRF-budesonide
compared with standard of care for the treatment of people with IgAN at rapid risk of
disease progression with a UPCR 21.5 g/g. The model simulates IgAN by modelling
‘health states’, which are mutually exclusive states which patients occupy and can
move between over time. Figure 4 presents the health states modelled

Figure 4: Modelled health states
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e The health states used are:

- CKD 1

- CKD2

- CKD3

- CKD4

- CKD5

- Dialysis

- Transplant

- Death

e Though eGFR was a secondary endpoint in NeflgArd Nef-301 Part A study and UPCR
was the primary endpoint, the published cost-effectiveness precedent in CKD has
linked CKD health states to patient utility, health resource use, and transition probability
data. Furthermore, there is no such precedent for UPCR-defined states in CKD, and as
noted, no identified published CEM precedent is specific to IJAN. Therefore, defining
health states by eGFR was deemed most appropriate to the economic evaluation

e The probability of a patient moving between these health states depends on their
response to treatment. Patients will experience different quality of life depending on
which health state they are in
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Modelling how much a treatment extends life

¢ Treatment with TRF-budesonide extends life by delaying disease progression, in
particular, delaying the expected time taken to reach the CKD 5 health state. The
model uses eGFR outcomes reported in Part A of the NeflgArd Nef-301 trial as well as
outcomes data sourced from other published studies

Modelling how much a treatment improves quality of life

¢ The model considers quality of life to be mainly driven by the health state patients
occupy, rather than the treatment they are on. TRF-budesonide is assumed to improve
the quality of life of patients as they spend, on average, more time in less severe CKD
health states

— The model also considers that patients may experience adverse events (for
example, face oedema), which may negatively impact quality of life; the likelihood of
experiencing these events can vary across treatments

— The benefit of treatment with TRF-budesonide is estimated based both on patient’s
quality of life and the number of years they live for, expressed as a total number of
quality-adjusted life years (QALYs)

¢ No EQ-5D HRQoL data were collected in the NeflgArd Nef-301 trial which could be
incorporated in the model. Therefore, the model relies on EQ-5D values from the
literature to inform patient utility assumptions

Modelling how the costs of treatment differ with the new treatment

o TRF-budesonide is administered orally alongside standard of care. Standard of care
costs are applied monthly to all patients in the CKD 1 to 5 health states in the model.
The cost of TRF-budesonide is calculated as a monthly cost and applied over the 9-
month course of treatment

— After a 9-month treatment course is completed, the MHRA licence states
retreatment may be considered at the discretion of the treating physician (3).
Patients eligible for retreatment are assumed to follow the same cost, relative clinical
effectiveness versus SoC, and patient quality of life pathways as used for the
starting treatment with TRF-budesonide. The time between on-treatment periods is
assumed to be 14.75 months

¢ With the exception of potential differences in TEAESs, the management of patients with
IgAN at risk of rapid disease progression and UPCR 21.5 g/g is expected to be similar
regardless of the treatment received

Uncertainty

e Uncertainty exists in the modelling of the cost-effectiveness of TRF-budesonide, as the
rare nature of IJAN means that the only available phase 3 data comes from the
NeflgArd Nef-301 trial in a limited number of patients. The small sample size is a major
source of uncertainty, particularly given the heterogeneity within the patient population,
including different treatment histories

¢ Data from published cost-effectiveness precedent in CKD were used to inform patient
utility, health resource use, and transition probability data. However, there is still
uncertainty regarding whether CKD data inputs are representative of patients with IgAN

— Due to the lack of published IgAN-specific literature data and no identified published
CEM precedent in IgAN, this was considered the best available approach to the
economic evaluation

e The MHRA license wording indicates that retreatment may be considered at the
discretion of the treating physician (3). However, the safety and efficacy of treatment
with subsequent courses of TRF-budesonide have not been established. As such,
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assumptions regarding the efficacy of retreatment have been made in the model which
increase the level of uncertainty regarding retreatment

Cost effectiveness results

o The results of this cost-effectiveness analysis indicate that TRF-budesonide is
associated with an increase in life years, a gain in QALYs, and greater costs' than
standard of care for the treatment of people with IgAN at risk of rapid disease
progression with a UPCR 21.5 g/g from the perspective of the UK National Health
Service (NHS) and Personal Social Services (PSS)

— This conclusion was consistent across the sensitivity and scenario analyses that
were performed on the model

o For full details on the modelled benefit in overall survival, QALYs gained, and the
incremental cost-effectiveness ratio, see the company NICE Submission Document B
Section B.3.10

3j) Innovation

NICE considers how innovative a new treatment is when making its recommendations.

If the company considers the new treatment to be innovative please explain how it represents a
‘step change’ in treatment and/ or effectiveness compared with current treatments. Are there any
QALY benefits that have not been captured in the economic model that also need to be considered
(see section 3f)

TRF-budesonide is the first and only approved treatment specifically designed for people
with IgAN. It has been formulated to release the active component, budesonide, in a
segment of the small bowel called the distal ileum (37). Here, TRF-budesonide is
expected to have an anti-inflammatory effect at a primary site of IgA antibody production
called the Peyer’s patches (37). By reducing the levels of immune complexes circulating in
the blood, it is anticipated that TRF-budesonide will have a disease-modifying effect,
preventing the downstream effects of their deposition in the kidneys, such as kidney
inflammation, damage, and loss of function (3, 37).

TRF-budesonide has the potential to improve the treatment landscape for people with
IgAN, for whom no therapies are currently approved.

3k) Equalities

Are there any potential equality issues that should be taken into account when considering
this condition and this treatment? Please explain if you think any groups of people with this
condition are particularly disadvantaged.

Equality legislation includes people of a particular age, disability, gender reassignment, marriage
and civil partnership, pregnancy and maternity, race, religion or belief, sex, and sexual orientation
or people with any other shared characteristics

More information on how NICE deals with equalities issues can be found in the NICE equality
scheme

Find more general information about the Equality Act and equalities issues here

No equality issues associated with the use of TRF-budesonide in this indication have been
identified or are foreseen.

! The model decision-making results and incremental cost-effectiveness ratios (ICERs) considered by the
committee may be different to the results described here.
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SECTION 4: Further information, glossary and references

4a) Further information

Feedback suggests that patients would appreciate links to other information sources and tools that
can help them easily locate relevant background information and facilitate their effective
contribution to the NICE assessment process. Therefore, please provide links to any relevant
online information that would be useful, for example, published clinical trial data, factual web
content, educational materials etc.

Where possible, please provide open access materials or provide copies that patients can access.

Further information on IgAN:
e https://ukkidney.org/rare-renal/clinician/iga-nephropathy

e https://www.kidneyresearchuk.org/conditions-symptoms/iga-nephropathy/

Further information on NICE and the role of patients:

e Public Involvement at NICE Public involvement | NICE and the public | NICE
Communities | About | NICE

e NICE’s guides and templates for patient involvement in HTAs Guides to developing our
guidance | Help us develop guidance | Support for voluntary and community sector
(VCS) organisations | Public involvement | NICE and the public | NICE Communities |
About | NICE

o EUPATI guidance on patient involvement in NICE: https://www.eupati.eu/guidance-
patient-involvement/

o EFPIA — Working together with patient groups:
https://www.efpia.eu/media/288492/working-together-with-patient-groups-23102017.pdf

¢ National Health Council Value Initiative. https://nationalhealthcouncil.org/issue/value/
o INAHTA: http://www.inahta.org/

e European Observatory on Health Systems and Policies. Health technology assessment
- an introduction to objectives, role of evidence, and structure in Europe:
http://www.inahta.org/wp-
content/themes/inahta/img/AboutHTA_Policy brief_on_HTA_Introduction_to_Objective
s_Role_of Evidence Structure_in_Europe.pdf

4b) Glossary of terms

RESPONSE
¢ Biopsy: a medical procedure that involves taking a small sample of body tissue so it
can be examined under a microscope.

¢ Urine protein to creatinine ratio (UPCR): a measurement of the ratio of urine protein
and creatinine which can be used to assess kidney function

o Estimated glomerular filtration rate (eGFR), a measurement of how well the kidneys
filter blood which is used as a key indicator kidney function

e Immunoglobulin A (IgA): an antibody that plays a part of the immune system

e Chronic kidney disease (CKD): a long-term condition where the kidneys don't work as
well as they should

¢ End-stage renal disease (ESRD): the last stage of CKD where the kidneys can no
longer support the needs of the body

¢ Renin-angiotensin system (RAS) blockade/inhibitor therapy: treatment with
angiotensin-converting enzyme (ACE) inhibitors and angiotensin Il receptor blockers
(ARBs); agents that work by blocking different stages of the renin-angiotensin system
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SGLT2 inhibitor: treatments that reduce blood glucose (sugar) levels

Treatment-emergent adverse events (TEAEs): undesirable events not present prior to
medical treatment, or an already present event that worsens either in intensity or
frequency following the treatment

4c)
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Notes for company
Highlighting in the template

Square brackets and grey highlighting are used in this template to indicate text that
should be replaced with your own text or deleted. These are set up as form fields,
so to replace the prompt text in [grey highlighting] with your own text, click
anywhere within the highlighted text and type. Your text will overwrite the

highlighted section.

To delete grey highlighted text, click anywhere within the text and press
DELETE.

Section A: Clarification on effectiveness data

Literature searches

A 1. Priority question: Please confirm whether any additional searches, other
than those reported in Appendix D section D.1, were conducted to retrieve
information regarding adverse events (AEs) for targeted-release
formulation (TRF)-budesonide and, if so, provide full details including date,

resource names and search strategies used.

No additional specific search was conducted to identify studies reporting adverse
events (AEs). AEs were included as outcomes of interest in the search for clinical

evidence reported in company submission (CS) appendix D section D1.

A 2. There appears to be a disparity in the numbers of hits reported for the Medline
search for clinical effectiveness between the PRISMA flowchart reported in
Section D.1.5 (n=6,499) and the strategies listed in Section D.1.3 (n=499). Please
confirm if this was a typographical error and that the PRISMA chart should have
read 499.
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This was a typographical error and should read n=499.

A 3. Sections D.1.4 and G.1.1.2 report a number of supplementary searches, please

see the table below for a full list of resources.

a) Please provide full details, including the search strategies or search terms

used, date searched, and hits retrieved per resource.

Please see Table 1, which provides details of the handsearching methods and

results.
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Table 1: Handsearching methodology and results (for all component SLRs)

Source Date Search details Search terms No. | No. Comments
searched hits | downloaded
Conferences
ASN 14/11/2022 Nephropath 835 | 2 Conference
2022 - hitps://www.asn- | N . Tsa o o
online.org/education/kidneyweek/archives/KW22Abstracts.pdf Immunoglobulin 86 0 Embase
NA NA NA (Kidney week
2021 - https://www.asn- 2021-2020)
online.org/education/kidneyweek/archives/KW21Abstracts.pdf
NA NA | NA
2020 - https://www.asn-
online.org/education/kidneyweek/archives/KW20Abstracts.pdf
ERA NA NA NA | NA Conference
NA indexed in
Embase
(ERA-EDTA
Congress)
2022-2019)
IIGANN 14/11/2022 NA NA | NA
2022 — no conference
Neph th 393 | 0
2021 — https://www.karger.com/Article/Abstract/519532 lgi‘?\j fepaty o8 10
Immunoglobulin |39 |0
NA NA | NA
2020 — no conference
NA NA | NA
2019 - no conference
Nati | 14/11/2022 The ind. / NA | O
Kiadlnoer;la 2022 - https://cme.kidney.org/spa/courses/resource/2022-spring- cor?tg}nsg ony
Foundation clinical-meetings/event/home/posters title/author
information;
searched
sequentially
through full
poster abstracts
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https://www.asn-online.org/education/kidneyweek/archives/KW22Abstracts.pdf
https://www.asn-online.org/education/kidneyweek/archives/KW22Abstracts.pdf
https://www.asn-online.org/education/kidneyweek/archives/KW21Abstracts.pdf
https://www.asn-online.org/education/kidneyweek/archives/KW21Abstracts.pdf
https://www.asn-online.org/education/kidneyweek/archives/KW20Abstracts.pdf
https://www.asn-online.org/education/kidneyweek/archives/KW20Abstracts.pdf
https://www.karger.com/Article/Abstract/519532
https://cme.kidney.org/spa/courses/resource/2022-spring-clinical-meetings/event/home/posters
https://cme.kidney.org/spa/courses/resource/2022-spring-clinical-meetings/event/home/posters

Source

Date
searched

Search details

Search terms

No.
hits

No.
downloaded

Comments

(excluding case
reports)

2021 - https://cme.kidney.org/spa/courses/resource/spring-

clinical-meetings-21/event/home/posters

The index only
contained
title/author
information;
searched
sequentially
through full
poster abstracts
(excluding case
reports)

NA

2020 - https://cme.kidney.org/spa/courses/resource/2020-spring-

clinical-meetings/event/home/posters

The index only
contained
title/author
information;
searched
sequentially
through full
poster abstracts
(excluding case
reports)

NA

World
Congress of
Nephrology

14/11/2022

2022 - https://www.kireports.org/issue/S2468-0249(22)X0004-1

NA

NA

NA

2021 - https://www.kireports.org/issue/S2468-0249(21)X0004-6

Searched
sequentially
through titles

832

2020 — no conference

NA

NA

NA

2019 - https://www.kireports.org/issue/S2468-0249(19)X0002-9

NA

NA

NA

Conferences
indexed in
Embase
(2022 and
2019)

HTA agencies

NICE

14/11/2022

https://www.nice.org.uk/

IGAN

Nephropathy

10

CKD

168

Technology
appraisal
guidance;
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https://cme.kidney.org/spa/courses/resource/spring-clinical-meetings-21/event/home/posters
https://cme.kidney.org/spa/courses/resource/spring-clinical-meetings-21/event/home/posters
https://cme.kidney.org/spa/courses/resource/2020-spring-clinical-meetings/event/home/posters
https://cme.kidney.org/spa/courses/resource/2020-spring-clinical-meetings/event/home/posters
https://www.kireports.org/issue/S2468-0249(22)X0004-1
https://www.kireports.org/issue/S2468-0249(21)X0004-6
https://www.kireports.org/issue/S2468-0249(19)X0002-9
https://www.nice.org.uk/

Source Date Search details Search terms No. | No. Comments
searched hits | downloaded

ESKD 2 0 under
Kidney disease 51 0 development
Immunoglobulin {64 [0

SMC 14/11/2022 | https://www.scottishmedicines.org.uk IgAN 0 0
Nephropathy 3 0
CKD 14 14
ESKD 0 0
Kidney disease 51 0
Immunoglobulin | 8 0

CADTH 14/11/2022 | https://www.cadth.ca/ IgAN 0 0

including Nephropathy 58 |0

pCODR CKD 67 |1
ESKD 10 |0
Kidney disease 390 | O
Immunoglobulin 174 | 0

PBAC 14/11/2022 | https://www.pbs.gov.au/pbs/home IgAN 0 0
Nephropathy 2 0
CKD 63 |2
ESKD 0 0
Kidney disease 84 0
Immunoglobulin {22 [0

AEMPS 14/11/2022 | https://www.aemps.gob.es/ IgAN 30 0
Nephropathy 7 0
Enfermedad de 7 0
los rifiones
(kidney disease)

AIFA 14/11/2022 | https://www.aifa.gov.it/ IgAN 1 0
Nephropathy 41 0
CKD 62 |0
ESKD 1 0
Kidney disease 7 0

HAS 14/11/2022 | https://www.has-sante.fr/ IgAN 0 0
Nephropathy 22 0
CKD 49 |1
ESKD 4 0
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https://www.scottishmedicines.org.uk/
https://www.cadth.ca/
https://www.pbs.gov.au/pbs/home
https://www.aemps.gob.es/
https://www.aifa.gov.it/
https://www.has-sante.fr/

Source Date Search details Search terms No. | No. Comments
searched hits | downloaded
Kidney disease 9% |0
IQWIG 14/11/2022 | https://www.igwig.de/ IgAN 1 0
Nephropathy 53 0
CKD 74 |2
ESRD 27 |0
FDA 14/11/2022 | https://www.fda.gov/ IgAN 0 0
Nephropathy 33 1
CKD 0 0
ESRD 2 0
EMA 14/11/2022 | https://www.ema.europa.eu/en IgAN 38 |0
IgA Nephropathy | 207 | O
CKD 281 |0
ESRD 330 | O
FinCCHTA 14/11/2022 | https://oys.fiffincchta/ IgAN 0 0
Nephropathy 0 0
CKD 0 0
ESRD 0 0
DEFACTUM 14/11/2022 | http://www.defactum.net IgAN 0 0
Nephropathy 0 0
CKD 0 0
ESRD 0 0
NIPH 14/11/2022 | hitp://www.fhi.no IgAN 0 0
Nephropathy 5 0
CKD 2 0
ESRD 1 0
SBU 14/11/2022 | https://www.sbu.se/en/ IgAN 0 0
Nephropathy 0 0
CKD 0 0
ESRD 0 0
TLV 14/11/2022 | hitps://www.tlv.se IgAN 0 0
Nephropathy 0 0
CKD 2 0
ESRD 0 0

Trial Registers

| 23/1/2023 | https:/clinicaltrials.gov

IgA nephropathy | 158 | 158
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https://www.iqwig.de/
https://www.fda.gov/
https://www.ema.europa.eu/en
https://oys.fi/fincchta/
http://www.defactum.net/
http://www.fhi.no/
https://www.sbu.se/en/
https://www.tlv.se/
https://clinicaltrials.gov/

Source Date Search details Search terms No. | No. Comments
searched hits | downloaded

US NIH

registry &

results

database

WHO ICTRP | 2/2/2022 http://apps.who.int/trialsearch/ IgA nephropathy | 230 | 230

registry

Other sources

EuroQolL 14/11/2022 | https://euroqol.org/ IgAN 0 0

website Nephropathy 0 0
CKD 1 0

ScHARRHUD | 14/11/2022 | https://www.scharrhud.org/ IgAN 0 0

database Nephropathy 2 0
CKD 4 0
ESRD 1 0

RePEc 14/11/2022 | https://econpapers.repec.org/ IgAN 118 | 0

website CKD 394 | 2

(EconPapers) ESRD 155 | 0

INAHTA 14/11/2022 | https://database.inahta.org/ IgAN 0 0
Nephropathy 18 |0
CKD 19 |0
ESKD 0 0
ESRD 12 |0

NIHR 14/11/2022 | https://www.nihr.ac.uk/ IgAN 0 0
Nephropathy 1 0
CKD 1 0
ESRD 0 0

ENCEPP 14/11/2022 | https://www.encepp.eu/ IgAN 0 0
Nephropathy 0 0
CKD 0 0
ESRD 0 0

Abbreviations: AEMPS, Agencia Espafiola de Medicamentos y Productos Sanitarios; AIFA, Agenzia ltaliana del Farmaco; ASN, American Society of Nephrology; CADTH, Canadian Agency for Drugs and Technologies in
Health; EMA, European Medicines Agency; ENCEPP, European Network of Centres for Pharmacoepidemiology and Pharmacovigilance; ERA, European Renal Association; FDA, Food and drug Administration; FinCCHTA,
Finnish Coordinating Centre for Heath Technology Assessment; HAS, Haute Autorité de Santé; HTA, health technology assessment; IIGANN, International Symposium on IgA Nephropathy; INAHTA, International Network of
Agencies for Health Technology Assessment; IQWIG, Institute for Quality and Efficiency in Health Care; NA, not applicable; NICE, National Institute for Health and Care Excellence; NIHR, National Institutes of Health
Research; NIPH, Norwegian Institute of Public Health; PBAC, Pharmaceutical Benefits Advisory Committee; pCODR, pan-Canadian Oncology Drugs Review; SBU, Swedish Agency for Health Technology Assessment and
Assessment of Social Services; SMC, Scottish Medicines Consortium; TLV, Dental and Pharmaceutical Benefits Agency; WHO, World Health Organisation.
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https://econpapers.repec.org/
https://database.inahta.org/
https://www.nihr.ac.uk/
https://www.encepp.eu/

b) Please confirm that these additional searches with the exception of economic
specific resources were conducted as a single set of searches and used to
inform all sections of the submission (clinical and economic). Please also
confirm that the economics-specific searches were used to inform all
economics sections including cost effectiveness studies (Appendix G), health-
related quality-of-life studies (Appendix H) and cost and healthcare resource

identification, measurement and valuation (Appendix I).

Resource Clinical Effectiveness SLR Economics SLR
Conference proceedings ASN ASN
ERA ERA
IIGANN IIGANN
National Kidney Foundation National Kidney Foundation
ISN WCN ISN WCN
HTA Global bodies NICE NICE
SMC SMC
CADTH CADTH
pCODR pCODR
PBS PBS
AEMPS AEMPS
AIFA AIFA
HAS HAS
IQWIG IQWIG
ICER ICER
FDA FDA
EMA EMA
FinCCHTA FinCCHTA
DEFACTUM DEFACTUM
NIPH NIPH
SBU SBU
TLV TLV
Trial Registries Clinicaltrials.gov Clinicaltrials.gov
WHO ICTRP WHO ICTRP
Health Economics Resources EuroQolL
ScHARRHUD
CEA Registry
RePEc
INAHTA
NIHR
ENCEPP

The supplementary searches undertaken were conducted to cover both the clinical
and economic sections of the submission, and the specific economic resources were
searched to inform all economic sections of the submission i.e. cost-effectiveness,
health related quality of life and cost and health care resource identification,

measurement and valuation.
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Decision problem

A 4. Priority question: The comparison in the National Institute for Health and
Care Excellence (NICE) scope is framed as budesonide as intervention
versus established clinical management without targeted-release
budesonide as comparator, described as standard of care (SoC) in the
decision problem. In addition, in section B.2.9 of the company submission
(CS), the company states that “Part A of the NeflgArd Nef-301 study ...
provides sufficient comparative evidence vs SoC”. However, the trial
evaluates budesonide plus standard of care versus standard of care, which
is very different comparison. It is difficult to envisage how effects for

budesonide versus SoC can be inferred from the trial comparison.

a) Please clarify whether the decision problem should be re-expressed as

budesonide plus SoC versus SoC.

b) If the decision problem is not re-expressed and the comparison is

between budesonide and SoC then:

i. please explain the rationale for including SoC alongside

budesonide in the trial.

ii. please explain how effects for budesonide versus SoC, as
requested by the NICE scope and as defined in the decision
problem, can be yielded from the budesonide plus SoC versus
SoC data in the trial.

The current standard of care (SoC) for immunoglobulin A nephropathy (IgAN) in the
United Kingdom (UK) is focused on optimised supportive care, which includes
lifestyle modification, blood pressure management, maximum-tolerated renin-
angiotensin system (RAS) blockade (angiotensin-converting enzyme inhibitors
[ACEI] or angiotensin receptor blockers [ARB]), and addressing cardiovascular risk
(1, 2).
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Targeted-release formulation (TRF)-budesonide is intended to be used in addition to
SoC, as outlined above, in patients with IgAN in line with its marketing authorisation,
which specifies that its use is intended for patients on a stable dose of maximally-
tolerated RAS inhibitor therapy (3).

In the NeflgArd Nef-301 study, TRF-budesonide was administered in addition to SoC
in order to align with current clinical practice and the proposed positioning/indication
of TRF-budesonide. A stable dose of RAS blockade was defined as being within
25% of the dose at trial randomisation, and patients remained on their regimen of
RAS inhibitors for the whole duration of the study (details of concomitant medications
were collated at each study visit). Of note, patients who could not tolerate RAS
blockade therapy were considered in the study. It was recommended that patients
achieve a target systolic blood pressure <125 mmHg and target diastolic blood
pressure <75 mmHg, in accordance with the 2012 KDIGO guideline; the use of
additional antihypertensive therapy was permitted as needed. Patients were
informed at screening of potentially beneficial lifestyle choices including weight
normalisation, smoking cessation, physical activity, and diet (low salt and low

protein).

As such, the decision problem should be re-expressed as TRF-budesonide in
addition to SoC versus SoC, where SoC is defined as: lifestyle modification, blood
pressure management, maximum-tolerated RAS blockade and addressing

cardiovascular risk.

A 5. Priority question: The SoC provided to both arms in the trial is unclear.
Although it is clear that maximally-tolerated renin-angiotensin system
inhibitor (RAS inhibitor) therapy is used in both arms, it is unclear which
other aspects of SoC are provided (if any). Since the trial was a double
blinded randomised controlled trial (RCT), the dosages and type of any SoC
treatment (including RAS inhibitor therapy) should theoretically be similar
in both the intervention and comparator arms (where the only difference
between arms was the use of budesonide or placebo). However, the small

sample size of 78 in the presented evidence makes it probable that there
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could be chance differences in the SoC treatments across arms, leading to
a possible reduction in internal validity. It is therefore important to know the
precise SoC treatments used in each arm, so that an assessment can be
made about potential threats to internal validity. The lack of clarity on SoC
also influences the assessment of external validity, as without a clear idea
of the SoC used in the trial it is not possible to gauge the representativeness
of trial results to the target population (who will tend to have a particular
SoC). In addition, the fact that the 78 people in the presented evidence
(restricted to those with urine protein to creatinine ratio (UPCR) > 1.5 g/qg)
were based on post-hoc sub-grouping increases the possibility of threats to

internal and external validity.

a) Please provide details of the SoC provided to each arm of the trial, in
terms of the numbers receiving angiotensin receptor blockers (ARBSs),
the numbers receiving angiotensin converting enzyme (ACE) inhibitors,
the mean doses of these, the numbers receiving specific Sodium-
glucose cotransporter-2 inhibitors (SGLT2i), corticosteroids or any
other drugs, the numbers receiving lifestyle modification, and the

number receiving blood pressure management.

b) Please provide data on the typical SoC used in the United Kingdom (UK)
target population (proportions that would receive each of the types of

treatment listed in part a).

a) In NeflgArd Nef-301, the SoC provided to both treatment arms consisted of a
stable dose of RAS inhibitor therapy (ACEls and/or ARBs) at the maximum allowed
dose or maximum tolerated dose according to the 2012 KDIGO guideline, lifestyle
modification (weight normalisation; smoking cessation; physical activity; and diet [low
salt and low protein]), blood pressure management, and addressing cardiovascular
risk. Systemic immunosuppressive drugs (including corticosteroids), except when
used as rescue medications, were prohibited during the study. Of note, patients who
could not tolerate RAS blockade therapy were considered in the study, in line with

anticipated clinical practice.
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Details of the concomitant medications received by >10% of total patients by
anatomical therapeutic chemical class and the numbers receiving lifestyle
modification for patients with a baseline urine protein to creatinine ratio (UPCR)
>1.5 g/g in Part A of the NeflgArd Nef-301 are provided in Table 2. Other than ARBs
and ACEls, the overall most common classes of concomitant medications were the

following:

e Hydroxy-3-methyl-glutaryl-coenzyme A reductase inhibitors (- of patients
in the TRF-budesonide 16 mg/day group and ] of patients in the placebo

group);

e Dihydropyridine derivatives (- of patients in the TRF-budesonide
16 mg/day group and [ of patients in the placebo group); and

e Preparations inhibiting uric acid production (- of patients in the TRF-
budesonide 16 mg/day group and [l of patients in the placebo group).

There were no clinically relevant differences in concomitant medication use across
treatment groups. Overall, the concomitant medications were as expected,

considering the comorbidities present in patients with IgAN.

Table 2: Concomitant medications (>10% of total patients) by ATC class — NeflgArd
Nef-301 Part A baseline UPCR 21.5 g/g

ATC Class TRF-budesonide Placebo (N=])
16 mg/day (N=]) n (%)
n (%)

Patients who took any concomitant
medications

ACE inhibitors, plain®

ARBs, plain®

HMG CoA reductase inhibitors

Dihydropyridine derivatives

Preparations inhibiting uric acid
production

Vitamin D and analogues

Beta blocking agents, selective

Clarification questions Page 13 of 88



ATC Class TRF-budesonide Placebo (N=]}})
16 mg/day (N=Jl}) n (%)
n (%)

Proton pump inhibitors

Glucocorticoids

Sulphonamides, plain

Other antihistamines for systemic use

Alpha-adrenoreceptor antagonists

Other lipid modifying agents

Imidazoline receptor agonists

Thiazides, plain

Corticosteroids*

Lifestyle choices according to protocol
recommended to the patient

Concomitant medications were defined as medications that were taken on or after the first dose day of study
treatment. Medication reported terms were coded using the WHO Drug Dictionary (Version March 2019G B3).

T These ATC classes were defined based on whether they were taken during treatment. These ATC classes are
not inclusive of all RAS inhibitor therapy.

I Corticosteroids have been included in the table as per request in question 5a.

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin Il type | receptor blocker; ATC,
Anatomical Therapeutic Chemical; HMG CoA, 3-hydroxy-3-methyl-glutaryl-coenzyme A; WHO, World Health
Organization.

Source: Calliditas Therapeutics AB. Data on file. Additional data from NeflgArd for baseline UPCR 21.5 g/g
subgroup. 2022 (4). Calliditas Therapeutics AB. Data on file. Concomitant medications for patients with baseline
UPCR 21.5 g/g. Table ir036. 2023 (5)

b) Clinicians have indicated that IgAN patients, including those with a UPCR
=1.5 g/g, would receive optimised supportive care, i.e. lifestyle modification, blood
pressure management, maximum-tolerated RAS blockade, and treatment for
cardiovascular risk (1, 2). Data relating to the proportion of patients receiving

different treatments as part of SoC in the UK are not currently available.

A 6. Priority question: The decision problem states for the population that
patients “are on a stable dose of maximally-tolerated RAS inhibitor therapy”,
but the CS does not specify or justify this criterion.
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a) Please verify that the patients not on maximally-tolerated RAS inhibitor

therapy should not be considered in this appraisal.
i. If so, please justify this
b) If they are included, then please provide:

i. An estimate with evidence of the proportion of patients in UK
clinical practice that would not be on a stable dose of maximally-
tolerated RAS inhibitor therapy and who would be eligible for

budesonide

ii. The precise clinical criteria by which these patients would be

identified in UK clinical practice
iii. The nature of SoC for these patients

iv. An estimate of the effectiveness of budesonide plus SoC versus

SoC, where SoC is as expressed in answer to part iii.

Current treatment of IgAN in the UK is focused on optimised supportive care, which
includes lifestyle modification, blood pressure management, and maximum-tolerated
RAS blockade (ACEi or ARB), and addressing cardiovascular risk (1, 2).

The licensed indication for TRF-budesonide is for adult patients with primary IgAN
who are receiving a stable dose of maximally-tolerated RAS inhibitor therapy and are
at risk of rapid disease progression with a UPCR 21.5 g/g (3). In accordance, in
order to be eligible for randomisation in NeflgArd Nef-301 (6) — the pivotal Phase 3
trial in support of TRF-budesonide in the treatment of primary IgAN and primary
source of evidence in the CS — patients were required to be receiving a stable dose
of RAS inhibitor therapy (ACEls and/or ARBs) at the maximum allowed dose or
maximum tolerated dose, according to the 2012 KDIGO guideline, for at least

3 months prior to randomisation. A stable dose was defined as being within 25% of
the dose at randomisation. Patients were to continue receiving their regimen of RAS
inhibitors for the whole duration of the study (Part A and Part B) and study details of
any concomitant medications received were collated at each study visit.
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Of note, patients who could not tolerate RAS blockade therapy were considered in
the NeflgArd Nef-301 study. In the Safety Analysis Set (SAS), there were 4 patients
randomised to TRF-budesonide and 2 patients randomised to placebo who were not
receiving RAS inhibitor therapy (ACEls and/or ARBs) at baseline. In the TRF-
budesonide group, one patient was receiving a combination product that included
perindopril (an ACEI), and 1 patient was allergic to RAS blockade. The reason was
not documented for the remaining 2 patients. In the placebo group, 1 patient was
receiving a combination product that included telmisartan (an ARB), and 1 patient

could not tolerate RAS therapy.

As TRF-budesonide is intended to be administered in addition to SoC for patients
with primary IgAN with a UPCR 21.5 g/g, which includes maximum-tolerated RAS
blockade, in line with its marketing authorisation (3), patients not receiving
maximally-tolerated RAS inhibitor therapy should not be considered in this appraisal.
However, patients who cannot tolerate RAS blockade therapy can be considered for

treatment with TRF-budesonide, in line with anticipated use in clinical practice.

A 7. Priority question: The care pathway in Figure 8 states that mycophenolate
mofetil (MMF) might be considered for Asian patients, but also Caucasian
patients “...due to the lack of other available treatment options.”. However,
the company have excluded it as a comparator due to “...lack of clinical
evidence showing benefit of MMF in Caucasians...”, citing a reference to an

advisory board meeting.

a) Please clarify whether MMF would be given to some Asian and some
Caucasian patients and, if so, according to precisely which criteria in

patients with immunoglobulin A (IgA) nephropathy.

b) Please clarify if patients fulfilling these criteria would be eligible for
budesonide. If not then please clarify that these patients should be

excluded from the decision problem.

c) If patients who might be eligible for MMF are not excluded, then please

include MMF as a comparator or, if MMF would be part of SoC, then as
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part of a comparator for the subgroup of patients eligible for MMF.
Please then conduct a systematic literature review (SLR) to estimate the
effectiveness of budesonide plus SoC versus MMF plus SoC, where SoC
resembles that in the NeflgArd Nef-301 study (as in answer to A5a) for
the subgroup of patients eligible for MMF. This could be achieved by an

indirect treatment comparison (ITC), ideally one which is anchored.

The KDIGO guidelines recommend the use of mycophenolate mofetil (MMF) in
Chinese patients with primary IgAN who remain at high risk for progression after
maximal supportive care as a glucocorticoid-sparing agent, only if a clinical trial is
not accessible and the risk/benefit profile is considered to be acceptable (1). The
KDIGO guidelines note that there is insufficient evidence to support the use of MMF
in non-Chinese patients with primary IgAN (1). In the randomised controlled trials
(RCT) of MMF in non-Chinese patients with IgAN, there was no evidence for efficacy
of MMF (7).

UK clinical experts confirmed that in UK clinical practice (2), due to the lack of other
available treatments and the high disease burden particularly in patients with severe
disease, MMF could be used for the treatment of IgAN in both Asian and Caucasian
patients as a last resort, steroid-sparing treatment, despite the lack of clinical
evidence, only if a clinical trial is not accessible and the risk/benefit profile may be
considered acceptable. However, the clinical experts reiterated that MMF is rarely

used in UK clinical practice (2).

TRF-budesonide has an established efficacy and acceptable risk to benefit profile

and would provide a treatment-option for patients with primary IgAN.

A 8. Priority question: Table 1 states that the Kidney Disease Improving Global
Outcomes (KDIGO) guidelines recommend corticosteroids, which are in the
NICE scope, and immunosuppressants, although only “...if a clinical trial is
not accessible and the risk/benefit profile is considered to be acceptable...”.
However, the company have excluded these as comparators due to clinical

experts stating that they are used “...sparingly/only in severe patients with
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kidney disease (i.e. patients with nephrotic syndrome or rapidly progressive

glomerulonephritis)”.

a)

b)

Please provide the precise clinical criteria for the use of corticosteroids

and immunosuppressants in patients with IgA nephropathy (IgAN).

Please clarify if patients fulfilling these criteria would be eligible for
budesonide. If not, then please clarify that these patients should be

excluded from the decision problem.

If such patients are eligible for budesonide, then please include
corticosteroids and immunosuppressants as comparators, or if they
would be part of SoC, then as part of a comparator for the subgroup of
patients who would receive either of these two types of therapy. Please
then conduct an SLR estimate of the effectiveness of budesonide plus
SoC vs. corticosteroids or immunosuppressants plus SoC, where SoC
resembles that in the NeflgArd Nef-301 study (as in answer to A5a) for
the subgroup of patients eligible for either of these two types of therapy.

This could be achieved by an ITC, ideally one which is anchored.

The KDIGO criteria for the use of corticosteroids and immunosuppressants in

patients with IgAN are as follows (1):

Immunosuppressive drugs should be considered only in patients with IgAN
who remain at high risk of progressive chronic kidney disease (CKD; defined
as proteinuria >0.75-1 g/d despite 290 days of optimised supportive care)

despite maximal supportive care

o Inall patients in whom immunosuppression is being considered, a
detailed discussion of the risks and benefits of each drug should be
undertaken with the patient recognising that adverse treatment effects
are more likely in patients with an estimated glomerular filtration rate
(eGFR) <50 mL/min/1.73 m?
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e Patients who remain at high risk of progressive CKD despite maximal
supportive care should be considered for a 6-month course of glucocorticoid
therapy. The important risk of treatment-emergent toxicity must be discussed

with patients, particularly those who have an eGFR <50 mL/min/1.73 m?

o The clinical benefit of glucocorticoids in IgAN is not established and
treatment should be given with extreme caution or avoided entirely in

certain situations (e.g. eGFR <30 mL/min/1.73 m?, diabetes, obesity)

In line with the KDIGO guidelines, in clinical practice, clinicians refrain from using
corticosteroids and immunosuppressants due to their adverse event profile.
Corticosteroids and immunosuppressants may only be used in patients with severe
kidney disease (i.e. patients with nephrotic syndrome or rapidly progressive
glomerulonephritis), in whom the poor risk-benefit profile is considered to be

justifiable and only when a clinical trial is not available (2).

Data from the STOP-IgAN (8, 9) and TESTING (10) studies showed that
immunosuppressive therapy and corticosteroids were associated with significantly
higher rates of adverse events, particularly infection events, compared with SoC in
patients with IgAN. In addition, in STOP-IgAN, which investigated the impact of
treatment with corticosteroids in a large European IgAN cohort (32 nephrology
centres in Germany), there was no significant difference in the annual decline in
eGFR between the immunosuppressive therapy and placebo treatment groups over
the 3-year study phase (8). Information specifically relating to the efficacy of
immunosuppressants or corticosteroids in patients with primary IgAN with nephrotic

syndrome or rapidly progressive glomerulonephritis has not been identified.

Patients fulfilling the KDIGO criteria for immunosuppressants or corticosteroids
would be eligible for TRF-budesonide. However, given the caution surrounding use
of immunosuppressants and corticosteroids, their limited use in clinical practice, and
the lack of evidence available for their use patients with severe disease or patients
specifically with a UPCR 21.5 g/g, immunosuppressants and corticosteroids were not

considered to be relevant comparators for TRF-budesonide in the CS.
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A 9. Priority question: Despite corticosteroids being excluded as comparators
effectively because of an unacceptable risk/benefit profile, the intervention
budesonide is itself listed under the heading of ‘corticosteroids’ in the
British National Formulary (BNF).

a) Please explain how budesonide can be included when other

corticosteroids are not.

b) Are there other corticosteroids, like budesonide, that could have been

included as comparators? If so, then please include in all analyses.

TRF-budesonide is an oral, modified-release capsule formulation of budesonide that
provides a two-step release by combining a delayed capsule disintegration with a
sustained/prolonged release of the active substance, budesonide, in the ileum (6).
By directing release of budesonide to the ileum where it is expected to exert an anti-
inflammatory effect at a primary site of galactose-deficient immunoglobulin A (gd-
IgA) production, the Peyer’s patches (11), the targeted release profile of TRF-
budesonide is considered to drive the disease-modifying effect observed in the

clinical trial while also enabling TRF-budesonide to be well tolerated.

As a result of its targeted-release formulation, the systemic exposure of budesonide
following administration of TRF-budesonide is limited, thus reducing the risk of
immunosuppressive activity and serious side effects associated with systemic
corticosteroids. This was verified in the NeflgArd Nef-301 study; the majority of
adverse events (AEs) reported by patients who received TRF-budesonide 16 mg/day
(in addition to optimised SoC) were mild to moderate ([ [ | | j )QdBNEEEE ir the TRF-
budesonide 16 mg/day group and ||}l in the placebo group experienced
a severe treatment-emergent AE [TEAE]) and were in-line with the known safety
profile of an oral budesonide product. Importantly, no severe infections — which occur
frequently during treatment with the use of systemic corticosteroids (1, 8, 10, 12, 13)
— were reported during treatment with TRF-budesonide, and there was no increase
in overall infections compared with placebo (JJlij patients in the TRF-budesonide
group vs - patients in the placebo group experienced an infection). In contrast, in

STOP-IgAN, which investigated the impact of treatment with corticosteroids in a
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large European IgAN cohort (32 nephrology centres in Germany), the addition of

immunosuppressive therapy to optimised supportive care in patients with IJAN was
associated with a greater number of infection events vs supportive care alone (174
vs 111; p=0.07), of which 25% were considered by the investigators to be related to

the study treatment (8).

No other therapies with a similar release profile or similar risk-benefit profile to TRF-

budesonide exist to our knowledge.

Systematic review

A 10. There is no confirmation that the eligibility criteria (protocol) were formulated
before any data collection had been carried out. There is also no record of the
number of amendments (if any) made to the protocol after the searches had been
commenced. If the protocol is not developed pre-hoc, or subject to significant
changes after initiation of the search, there is a high risk of bias. Please confirm
the status of the reported protocol in terms of when it was produced, and how

many amendments were made after searches had commenced.

The protocol (eligibility criteria) was developed prior to commencement of searches
and was registered with PROSPERO: CRD42022382841.

The following protocol amendments were made:

e 01/12/2022: inclusion/exclusion criteria altered to include all randomised
interventions of interest (i.e. not limited to budesonide) and not limit inclusion
by comparator. Criteria was also adapted to highlight studies of primary
interest; studies assessing ACEIs/ARBs as standard care (patients were
previously receiving ACEIs/ARBs prior to study commencement). This was
not a stipulation for inclusion/exclusion but forms the basis of focus for the
clinical SLR report since this is reflective of current clinical practice
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e 3/02/2023: searches of HTA bodies were altered to change PBAC
(Pharmaceutical Benefits Advisory Committee) to PBS (Pharmaceutical

Benefits Scheme)

A 11. The company states that, “The final list of included studies for extraction was
agreed with Britannia Pharmaceuticals Ltd.” (Appendix D.1.5). It is unclear
whether this statement reflects an additional criterion for selection that supersedes
the pre-hoc criteria for inclusion outlined in the protocol of the review. Please
describe how the company influenced the ‘final list of included studies’, and

whether this contravened the protocol.

The vendor conducting the SLRs provided the full list of included studies to the
Company (Britannia Pharmaceuticals Ltd.) for review prior to data extraction to
ensure all relevant studies were captured in accordance with the predefined eligibility
criteria. There were no additional criteria for selection and Britannia Pharmaceuticals

Ltd. did not influence the selection of studies.

A 12. There appear to be two tools used for quality appraisal of included studies: ‘the
8-domain tool recommended by NICE’ (p10 of Appendix D), and the ‘7-criteria
checklist’ (p22 of Appendix D).

a) Please provide clarification on the quality evaluation tools used in the SLR

b) If more than one tool was used, please justify this.

The NICE risk of bias tool checklist was used for quality appraisal of clinical studies
(14):

e NICE. Single technology appraisal and highly specialised technologies

evaluation: User guide for company evidence submission template. Process
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and methods [PMG24] Published: 08 January 2015 Last updated: 10
February 2022

The full 8-domain quality assessment of the TRF-budesonide studies identified

during the SLR results are listed in Table 3.

Table 3. Quality assessment of the TRF-budesonide clinical trials identified in the SLR

Study NEFIGAN (15) NefigArd (16) Roy Chaudhary 2022 (17)
Publication type FP FP CA

1. Was randomisation v v ~

adequate?

2. Was allocation v ~ ~

adequately concealed?

3. Were baseline v v v

characteristics similar
between groups?
4. Was the trial blinded?

5. Were there
unexpected imbalances
in dropouts between
groups? If so, were they
explained and adjusted
for?

6. Were any outcomes x x X
measured but not
reported?

7. Was an ITT analysis x x ~
used? If so, was this
appropriate?

8. Did the authors of the v v v
study declare their
conflicts of interest?

ANAN
x
x

Clinical effectiveness evidence

A 13. Priority question: The CS refers to four relevant budesonide trials in
Table 4 of the CS (a: NeflgArd Nef-301, b: NeflgArd-OLE, c: Nefigan Nef-202,
and d: NCT00767221) but only data from NeflgArd Nef-301 have been
included in the CS. NeflgArd-OLE is still ongoing, and so its non-inclusion
is understandable (but please see question A18). Likewise, NCT00767221 is
a single arm study using a low dose of budesonide, and so its non-inclusion
is also probably appropriate. However, the rationale for the non-inclusion of

Nefigan Nef-202 is more difficult to explain.

a) Please explain fully why this double-blind RCT was not included.

Clarification questions Page 23 of 88



b) Please include Nefigan Nef-202 (Fellstrom, 2017) in the analysis of

clinical efficacy if appropriate

a) Nefigan Nef-202 (NCT01738035) was a Phase 2b, double-blind RCT comparing
optimised RAS inhibitor therapy plus TRF-budesonide 16 mg/day, TRF-budesonide
8 mg/day, and placebo (1:1:1 randomisation stratified by baseline UPCR) in 149
patients with IgAN (15). The results of Nefigan Nef-202 were in line with those of the
Phase 3 NeflgArd Nef-301 study.

As such, the more robust and up to date data from NeflgArd Nef-301 were used to
inform the company submission and relevant economic model, and data from
Nefigan Nef-202 were not reported in Document B or used to inform the economic
model. However, the Nefigan Nef-202 clinical study report (18) and relevant
publication However, the Nefigan Nef-202 clinical study report (18) and relevant

publication (15) are included in the CS reference pack.

b) The efficacy and safety results from the TRF-budesonide 16 mg/day group in the
Nefigan Nef-202 Phase 2 trial (15, 18) were consistent with those from the NeflgArd
Nef-301 Part A Phase 3 trial (6). The primary endpoint of mean change from
baseline in UPCR over the 9-month treatment phase was met in a prespecified
interim analysis triggered when 90 patients completed 9 months’ treatment. At

9 months, geometric least squares (LS) mean UPCR was reduced from baseline by
27.3% (LS mean: 0.727; 95% confidence interval [CI]: 0.585, 0.903) in the 48
patients who received TRF-budesonide 16 mg/day. Geometric LS mean UPCR
increased by approximately 3% (LS mean: 1.027; 95% CI: 0.842, 1.253) in the
placebo group, and the difference between TRF-budesonide 16 mg/day and
placebo-treated patients was statistically significant (p=0.0092). Analysis of the
reduction in UPCR at 9 months versus baseline showed that TRF-budesonide had a
consistent effect on the relative change in UPCR, irrespective of baseline UPCR
levels. At 12 months from baseline (3 months untreated follow-up), geometric LS
mean UPCR was reduced from baseline by 32% (LS mean: 0.680; 95% CI: 0.568,
0.815) in patients treated with TRF-budesonide 16 mg/day and increase by 0.5% (LS
mean: 1.005; 95% CI: 0.857, 1.178) in placebo-treated patients. The difference

between TRF-budesonide 16 mg/day and placebo-treated patients at 12 months was
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statistically significant (p=0.0005), indicating that the treatment effect of TRF-

budesonide 16 mg/day was sustained throughout follow-up.

The change in urine albumin to creatinine ratio (UACR) from baseline at 9 months
was consistent with the change in UPCR, with a significant difference between the
16 mg/day TRF-budesonide group versus placebo. The geometric LS mean UACR
at 9 months compared with baseline was 0.715 (95% CI: 0.573, 0.892) in the TRF-
budesonide 16 mg/day group and 1.057 (95% CI: 0.865, 1.291) in the placebo group
(p=0.0053). Similarly, at 12 months, the geometric LS mean UACR compared with
baseline was 0.624 (95% CI: 0.508, 0.768) in the TRF-budesonide 16 mg/day group
and 1.003 (95% CI: 0.838, 1.202) in the placebo group (p=0.0004).

Estimated GFR levels remained stable in the TRF-budesonide 16 mg/day group after
9 months’ treatment and were sustained throughout the 3 months’ untreated follow-
up but decreased in the placebo-treated group at 9 and 12 months. The geometric
LS mean eGFR at 9 months compared with baseline was 1.006 (95% CI: 0.946,
1.070) in the TRF-budesonide 16 mg/day arm and 0.902 (95% CI: 0.850, 0.956) in
the placebo arm. At 12 months, the geometric LS mean eGFR compared with
baseline was 0.993 (95% CI: 0.921, 1.069) and 0.892 (95%CI: 0.823. 0.954) in the
TRF-budesonide 16 mg/day and placebo arms, respectively. Comparisons for TRF-
budesonide 16 mg/day with placebo showed statistical significance at both 9
(difference: 1.12, 95% CI 1.034. 1.205; p=0.0026) and 12 months (difference: 1.11;
1.013, 1.225; p=0.0134).

In total, 133 (88.7%) patients in Nefigan Nef-202 experienced TEAEs. There was no
dose relationship for the frequencies of patients with at least 1 TEAE and the total
incidence of TEAEs was similar across treatment groups. There were higher
frequencies for TEAEs considered drug-related in both TRF-budesonide groups
compared with placebo (TRF-budesonide 16 mg/day: 11 [22.4%]; TRF-budesonide
8 mg/day: 9 [17.6]; placebo: 2 [4.0]). The incidence of TEAEs leading to withdrawal
was greater for the TRF-budesonide 16 mg/day group (11 [22.4]) compared with the
TRF-budesonide 8 mg/day (5 [9.8]) and placebo (2 [4.0]) groups. Serious AEs were
reported at low numbers (2—14%) across treatment groups with no clear dose

relationship and there were no deaths.
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A 14. Priority question: Another seemingly relevant budesonide study was
identified by the literature review in Appendix D (Roy-Chaudhary, 2022).
However, this study is not mentioned in Table 4 of the CS as part of the
clinical effectiveness evidence, and no data from this study are included in
the CS.

a) Please provide a rationale for this omission.

b) Please include Roy-Chaudhary (2022) in the analysis of clinical efficacy

if appropriate.

As Roy-Chaudhary (2022) (17) is published only as an abstract, limited information
was reported about the study methodology and outcomes. Quality assessment of the
study using the NICE risk of bias tool checklist revealed some methodological
concerns and potential bias (Table 4). Of note, the trial results suggest a

~10.6 mL/min/1.73 m? increase in eGFR from baseline following the 9-month
treatment with TRF-budesonide, an improvement that is unlikely to be clinically
possible and thus also pointing to methodological and bias concerns. In addition, the
study included a solely Indian patient population, which may not be comparable (and

thus not relevant) to the target primary IgAN population in the UK.

As such, due to the limited information provided in the abstract, the patient
population, and questions pertaining to the methodological concerns and potential
bias, Roy-Chaudhary (2022) was not included in the CS.
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Table 4: Quality assessment of Roy Chaudhary 2022

Study Roy Chaudhary 2022 (17)
1. Was randomisation adequate? ~
2. Was allocation adequately ~
concealed?

3. Were baseline characteristics similar v
between groups?

4. Was the trial blinded? x
5. Were there unexpected imbalances

in dropouts between groups? If so, x
were they explained and adjusted for?

6. Were any outcomes measured but x
not reported?

7. Was an ITT analysis used? If so, ~
was this appropriate?

8. Did the authors of the study declare v
their conflicts of interest?

A 15. NCT00767221 (Smerud et al. 2011) was identified as a potentially relevant trial
in Table 4 of the CS, but this was not generated by the literature review (it is not

in the included studies list in Appendix D of the CS).
a) Please explain why and how this study was sourced.

b) Why was this single arm study included in Table 4 of the CS if it is not relevant?

NCT00767221 (Smerud et al. 2011 (19)) was an early pilot study (open-label, single
arm) that investigated TRF-budesonide 8 mg/day in IgAN patients. Although it was
identified by the SLR, it was not included in the final list of studies as it is a single-
arm study (the SLR only considered RCTs for inclusion). NCT00767221 was
included in Table 4 of the CS to provide complete information relating to the clinical

trial profile of TRF-budesonide.

In the NCT00767221 pilot study (19), TRF-budesonide 8 mg/day treatment
(treatment was given for 6 months, followed by a 3-month follow-up period) had a
significant effect on urine albumin excretion, accompanied by a reduction of serum

creatinine and (6%; interquartile range: -0.12 to -0.02; p=0.003), and an increase of
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eGFR (assessed by Modification of Diet in Renal Disease, ~8% increase
[interquartile range: 0.02-0.16, p=0.003]).

A 16. Priority question: Only 73 out of 306 randomised participants were
included in the data presented in the CS. This is partly because the sample
was appropriately restricted to those people who had a UPCR of >1.5 g/g, in
line with the decision problem. However, the sample was also restricted to
those who had received the full 9 months of treatment. The restriction to
participants who had completed treatment impairs internal validity (as it
makes the risk of attrition bias very serious through likely loss of the worse
responders). This certainly suggests that the company’s risk of bias
assessment as ‘low’ requires revision. In addition, this restriction limits
external validity (because in the real world many patients do not complete

treatment).

a) Please provide the numbers (per arm) of patients with a UPCR of >1.5 g/g
who were excluded from the dataset of 73 participants, due to not having

completed treatment (or other protocol deviations).

b) For all outcomes, please present analyses for all participants who had a
UPCR of >1.5 g/g, including those who did not receive the full 9 months

of treatment, or those who had any other protocol deviations.

The results presented in the CS are for a subgroup of patients from the pre-planned
NeflgArd Part A analysis set who had a baseline UPCR of 21.5 g/g. The pre-planned
NeflgArd Part A analysis, with a data cut-off (DCO) date of 05 October 2020, was
scheduled to occur once the first 201 patients randomised to NeflgArd Nef-301 had
had the opportunity to complete their 9-month visit. The dataset extracted from the
database, and cleaned for analysis, included all safety data from all patients dosed
by the DCO date (05 October 2020) and all efficacy data up to and including the 12-
month visit from all patients randomised at the DCO date. The sample was not
restricted to patients who had received the full 9 months of treatment.
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A 17. The detailed data in part A of NeflgArd Nef-301 are limited to short-
term (9 months) effects. Part B of NeflgArd Nef-301 contains longer-term effects
that would greatly enhance the committee’s ability to evaluate budesonide, but
these are not yet fully published. A brief summary of longer-term results from part
B is made in section B.2.11 of the CS, and a reference is made to a webpage
(https://www.calliditas.se/en/calliditas-announces-primary-endpoint-successfully-
met-in-phase-3-nefigard-trial-evaluating-nefecon-in-iga-nephropathy/) which
provides further information. However, these data are seriously limited in scope,
only providing details for estimated glomerular filtration rate (eGFR). Where
possible, please provide more detailed data from the part B study, particularly for
health-related quality of life (HRQoL) and UPCR/ urine albumin to creatinine
ratio (UACR).

Although Part B of NeflgArd Nef-301 completed in February 2023, data analyses are
expected to be completed in Q3/4 2023. No data, other than those published within

the webpage (https://www.calliditas.se/en/calliditas-announces-primary-endpoint-

successfully-met-in-phase-3-nefigard-trial-evaluating-nefecon-in-iga-nephropathyy/),

is currently available from Part B.

As UPCR and eGFR are considered to be suitable markers of long-term clinical
benefit, it is assumed that the treatment effects in Part A of NeflgArd Nef-301 will not
only translate into improvements in later clinical endpoints but will also translate into
a statistically significant and clinically meaningful improvement for the Part B primary
endpoint. This has been verified in the preliminary results of Part B of NeflgArd Nef-
301 (20), with a statistically significant (p<0.0001) benefit over placebo in eGFR
observed over the 2-year period (9-months of treatment with TRF-budesonide or

placebo and 15-months of follow-up off drug).

A 18. Priority question: It is important to know if the characteristics of
participants in the trial match the characteristics of the UK target population.

It is also important to know how any differences in characteristics may affect
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outcome, so that an evaluation of the representativeness of trial results to

the target population can be made. Therefore:

a) Please provide relevant characteristics of the UK target population, such
as mean age, gender ratios, baseline levels of proteinuria and eGFR, and
the mean dose of RAS inhibitor.

b) Please conduct sub-group analyses of the trial study sample (including
those who did not complete 9 months of treatment) for the

characteristics listed above.

a) The baseline characteristics of patients with UPCR =1.5 g/g at baseline in the
NeflgArd Nef-301 Part A trial, the pivotal study in support of TRF-budesonide in this
indication, are presented in Table 6 of the CS. The demographic and disease
characteristics of the trial population broadly reflect the characteristics of the UK

target population, as confirmed by UK clinical expert opinion (2).

In the UPCR 2=1.5 g/g subpopulation of the NeflgArd Nef-301 Part A trial, the
proportion of men (J|%) and women (Jl|%) was consistent with that expected for a
predominately White (Jl|%) 1gAN patient population (21, 22), with half (Jl§%) of all
patients aged <45 years. Median UPCR at baseline was [} g/g; [|% of patients had
baseline proteinuria of 22 g/day, and kidney function was mildly-to-moderately
impaired overall (median eGFR: ] mL/min/1.73 m2). In addition, most patients
(Jl°5) had micro-haematuria at baseline, detected by dipstick. The majority of
patients (JJ|%) were receiving 280% of the maximum allowable dose of RAS
blockade; % of patients were receiving 50-80% of the maximum allowable dose
of RAS blockade and 23.6% were receiving <[Jl}% of the maximum allowable dose of
RAS blockade at baseline (4). Data on the mean dose of RAS inhibitor received by
patients in the NeflgArd Nef-301 trial are not currently available; the company has
actioned the collation of the relevant information, which will be submitted separate to

this response document.

The NeflgArd Nef-301 Part A population broadly matches the IgAN population
included in the UK RaDaR study, the largest cohort UK study of IJAN patients
(n=2,439) plus proteinuria >0.5 g/d or eGFR <60 mL/min per 1.73 m? at any time in
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the history of their disease (23). The male population within the RaDaR study was
larger than the female population (71% vs 29%), with the majority of patients being
White (77%). For the full population (proteinuria >0.5 g/d or eGFR <60 mL/min per
1.73 m? at any time in the history of their disease) included in the RaDaR study, the
median age at diagnosis was 41 years (31, 52); the median UPCR at diagnosis was
1.51 g/g (0.66, 3.09) with 7% of patients having nephrotic range proteinuria (>2.64
g/g); the median eGFR at diagnosis was 48 mL/min/1.73 m? (32, 75) (23).

b) Subgroup analyses of the heterogeneity of treatment effect was performed for
UPCR and eGFR at 9 months for the full analysis set (FAS), patients with baseline
UPCR 21.5 g/g, and across pre-defined subgroups (based on age, gender, region,
baseline proteinuria, baseline eGFR and RAS inhibitor dose). The treatment effect of
TRF-budesonide on UPCR was consistent between patients with baseline UPCR
21.5 g/g, the FAS, and across pre-defined subgroups. No differential treatment effect
was observed on eGFR (chronic kidney disease epidemiology collaboration equation
[CKD-EPI]) at 9 months, with the exception of gender, for which there was an

apparent difference in the eGFR treatment effect between males and females

(=l

No statistical analyses were performed on baseline characteristics (in the FAS

population or in the subpopulation with UPCR 21.5 g/g at baseline

A 19. The company effectively dismisses the non-significant SF-36v2 findings, on the
basis that SF-36v2 is not a disease-specific tool. However, SF-36v2 was the
outcome chosen pre-hoc by the company. Please explain why SF-36v2, and not
a disease-specific tool, was measured in the trial if this was not deemed

appropriate.

The impact of IgAN on patient quality of life (QoL) has been reported to increase with
disease progression, particularly when dialysis becomes necessary (24). A wide
range of health-related quality of life (HRQoL) instruments, including short-form 36
(SF-36), have been used in assessments of the QoL of people with kidney disease

(25) and IgAN (24). However, QoL has not been included as a primary outcome in
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clinical trials in IgAN (8, 10, 26) and, to our knowledge, there is no precedent for the

use of a particular disease-specific assessment tool.

QoL assessment using the SF-36 was included as a secondary outcome in the
NeflgArd NEF-301 trial, and its use aimed to assess the impact of TRF-budesonide

treatment on QoL and safety.

It is anticipated that the clinical benefits of TRF-budesonide in significantly reducing
proteinuria and slowing the decline in eGFR would in turn reduce the risk of HRQoL
decline associated with end-stage renal disease (ESRD) and dialysis in patients with
primary IgAN and a baseline UPCR 21.5 g/g. Since Part A of NeflgArd Nef-301 only
assessed 12 months of data, it was not expected that a substantial proportion of
patients would reach ESRD or require dialysis; therefore, the lack of difference in
QoL between treatment arms is not surprising. In addition, the lack of significance in
the SF-36 results demonstrates minimal impact of adverse events associated with
TRF-budesonide on patients’ QoL and further supports its good safety profile. TRF-
budesonide is a well-tolerated treatment associated with mild or moderate TEAEs
and no severe infections — which occur frequently during treatment with the use of

systemic corticosteroids (8, 10, 27).

A 20. In the description of the clinical efficacy results, the company claims ‘clinical
relevance’ for the results of the outcomes UPCR, UACR and eGFR. However, no
evidence is provided to back up this claim. Please provide evidence of the
literature-based ‘minimum important differences’ (or similar) in these outcomes to

justify the statement that results were clinically relevant.

Reducing proteinuria (assessed by measuring proteinuria over 24 hours, UPCR,
and/or UACR) slows the progression of CKD and is accepted as a surrogate
endpoint for improved outcomes in IgAN by KDIGO, the European Medicines
Agency, and clinical experts in England (1, 2, 23, 28, 29). Associations between
reduced proteinuria and a lower risk of decline in kidney function, progression to
ESRD, and mortality in patients with IJAN and CKD have been consistently

demonstrated (23, 28-32). For example, an analysis of patient level data from two
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UK registries including patients with IgQAN (Leicester General Hospital, LGH) and
patients with nephrotic syndrome (UK National Registry of Rare Kidney Disease)
showed that a 30% reduction in proteinuria in patients with IgAN conferred a 50%
lower risk of ESRD, extending the median time to ESRD by 10.7 years (from 12.4 to
23.1 years) and increased the 5-year ESRD-free survival rate from 78% to 88% (31).

Additional examples are presented in further detail in Section B2.3.2 of the CS.

A percentage decline in proteinuria or albuminuria of >30% has been shown to be
predictive of protection from progression to kidney failure (33), endorsed by the 2021
KDIGO guidelines (1) and the workshop sponsored by the National Kidney
Foundation in collaboration with the FDA and EMA (29, 34). After 9 months of
treatment in Part A of the NeflgArd NEF-301 trial, a statistically significant [J|%
reduction in UPCR was reported for patients treated with TRF-budesonide

16 mg/day and % reduction in UACR, compared with placebo (95% C!: | ll;
p=Jl and 95% CI: ; o=, respectively), demonstrating a clinically-
relevant benefit. After 3 months of observational follow-up, UPCR was % lower
with TRF-budesonide 16 mg/day compared with placebo (95% C!: || i, o=l
and UACR was % lower compared with placebo (p=-), also demonstrating a
clinically-relevant benefit. The reduction in UPCR compared with placebo observed
following treatment with TRF-budesonide may translate to a delay in the progression
of CKD, as a reduction in proteinuria has been consistently associated with
corresponding beneficial effects on progression to ESRD and mortality in patients
with IgAN (28-32).

In addition, reductions in eGFR are considered by regulatory authorities and clinical
experts in England to be an acceptable surrogate outcome measure for kidney
failure in clinical trials (1, 2, 29, 35). It is suggested that, based on eGFR and age at
diagnosis, almost all patients are at risk of progression to kidney failure within their
expected lifetime unless a rate of eGFR loss <1 mL/min/1.73 m?/year can be
maintained (23). The findings of Part A of the NeflgArd Nef-301 trial indicate a

Il L/min/1.73 m2absolute change in eGFR from baseline following the 9-month
treatment with TRF-budesonide (vs -_mL/min/1 .73 m?in the placebo arm), further

indicating a reduction in the risk of progression to kidney failure.

Clarification questions Page 33 of 88



A 21. The company states that the arms of the trial were comparable at baseline.
However, there were noticeable differences in age, with the placebo group tending
to be younger. In addition, more people in the placebo group had severely
elevated baseline proteinemia. Time from diagnosis to inclusion was also longer
in the placebo group. Finally, usage of ACE inhibitors (ACE inhibitor) and ARBs
differed between groups. Whilst these differences do not all imply an advantage
to budesonide (for example, the direction of effect of differences in RAS inhibitor
drugs is unclear, and the budesonide group may have been disadvantaged by
their older age), the budesonide group may have been advantaged by better
baseline proteinemia, and a shorter time to inclusion. Overall, then, it is possible
that baseline differences may have influenced the effects in the trial. In the light of

this, please justify the statement that the arms of the trial were comparable.

Clinical expert opinion indicated that the baseline characteristics of patients with
IgAN with UPCR 21.5 g/g at baseline in NeflgArd Nef-301 are reflective of a typical
UK IgAN population (2). In general, there were minimal differences between
treatment arms in the baseline characteristics and those reported are likely a result
of random variation that can take place in small sample sizes. Feedback from the
experts suggested that the differences in age and time from diagnosis observed

between the two groups are unlikely to have influenced the effects in the trial.

In addition, although there were some small imbalances in the percentages of
patients on ACEIs or ARBs between treatment groups, overall RAS inhibition was
similar, with the majority of patients receiving at least 50% of the maximum allowed
dose (Jf|% in the TRF-budesonide group vs % in the placebo group) (4). In
addition, the blood pressure control was similar between the two groups further
indicating that any differences in the usage of RAS inhibitors is unlikely to have

influenced the effects in the trial.

A 22. The clinical evidence does not include the outcome of ‘disease progression’.
Please justify why this outcome has been omitted, or provide data for this

outcome.
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Assessing the efficacy of treatments for IgAN is complicated by the long-term nature
of disease progression in the majority of patients (28, 30). The evaluation of
treatment efficacy therefore relies on the use of surrogate endpoints (1, 28, 29). In
NeflgArd Nef-301, data for proteinuria (UPCR and UACR) as well as eGFR were

collated as surrogate endpoints for disease progression (6, 36).

Reductions in proteinuria (assessed by measuring proteinuria over 24 hours, UPCR,
and/or UACR) are accepted as a surrogate endpoint for improved outcomes in IgAN
by KDIGO, the European Medicines Agency, and clinical experts in England (1, 2,
28, 29). Associations between reduced proteinuria and a lower risk of decline in
kidney function, progression to ESRD, and mortality in patients with IJAN and CKD
have been consistently demonstrated (28), and are discussed in further detail in
Section B2.3.2 of the CS.

Similarly, reductions in eGFR from baseline over a 2- to 3-year period is considered
by regulatory authorities and clinical experts in England to be an acceptable
surrogate outcome measure for kidney failure in clinical trials (1, 2, 29, 35), also
discussed in further detail in Section B2.3.2 of the CS. A further meta-analysis of 13
IgAN clinical trials found a treatment effect on 1-year eGFR slope to be a major,
independent predictor of treatment effect on long-term clinical outcomes in IgAN,
supporting its use as a surrogate endpoint (37). The study reported that a sustained
effect on eGFR slope provided a clear indication of a disease-modifying treatment
effect (37).

The NeflgArd Nef-301 Part A study has shown that 9 months of treatment with TRF-
budesonide, in addition to optimised and stable RAS blockade, was well tolerated
and resulted in clinically-important improvements in UPCR, UACR, and eGFR,
compared with optimised supportive care alone (for the full data, please refer to
Section 2.6.1 of the CS). As changes in proteinuria (UPCR and UACR) and eGFR
can be used as surrogate endpoints for progression to ESRD and mortality in
patients with CKD (1, 28-32, 38-41), the improvements observed to date in patients
treated with TRF-budesonide provide support for a disease-modifying treatment

effect which may delay progression to ESRD in patients with IgAN. In addition,
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preliminary data analyses from Part B of NeflgArd Nef-301 demonstrate a
statistically significant benefit in eGFR for TRF-budesonide compared with placebo
(p<0.0001) over the 2-year study period (20). Supportive analyses of the 2-year
eGFR slope also demonstrated a statistically significant and clinically meaningful
treatment benefit (20).

A 23. One inclusion criterion for the trial was receiving a stable dose of RAS inhibitor
therapy (ACE inhibitor and/or ARB) at the maximum allowed dose or the maximum
tolerated dose for 3 months prior to randomisation. However, in Table 6 of the CS,
it appears that not all relevant participants in the trial were on RAS inhibitor therapy
(only 70/78 were reported as being on ‘either ACE inhibitor or ARB’). Please clarify
this.

In the NeflgArd Nef-301 study, TRF-budesonide was administered in addition to SoC
in order to align with current clinical practice and the proposed positioning/indication
of TRF-budesonide (1-3). Of note, patients who could not tolerate RAS blockade

therapy were considered in the study, in line with anticipated use in clinical practice.

In the SAS, which included patients with UPCR 21.5 g/g at baseline, there were 4
patients randomised to TRF-budesonide 16 mg/day and two patients randomised to
placebo who were not on RAS inhibitor therapy (ACEls and/or ARBs) at baseline. In
the TRF-budesonide 16 mg/day arm, 1 patient was on a combination product that
included perindopril (an ACEI), and 1 patient was allergic to ACEls and ARBs. The
reason was not documented for the remaining 2 patients. In the placebo group, 1
patient was on a combination product that included telmisartan (an ARB), and 1

patient could not tolerate RAS therapy.

With regard to the NeflgArd Nef-301 Part A study population with UPCR 21.5 g/g at
baseline, a total of 3 of 73 patients (1 patient in the TRF-budesonide 16 mg/day arm
and 2 patients in the placebo arm) were reported to not be receiving either ACEi or
ARB at baseline. No summary of the reasons for this is available specifically for
patients with a baseline UPCR 2=1.5 g/g.
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A 24. People with an eGFR of <35 mL/min/1.73 m? were excluded from the trial. An
eGFR of 30-44 mL/min/1.73 m? is generally regarded as ‘moderate kidney
function’, and although a value of 15-29 mL/min/1.73 m? indicates severe kidney
damage, the patient might not necessarily be at a stage where participation in a
trial would be contraindicated. If a patient group is excluded from the evidence,

this makes it difficult to extend any recommendations to that excluded group.
a) Please explain the rationale for this exclusion criterion.

b) What is the proportion of people with IJAN (and an UPCR of >1.5 g/g) that will
have an eGFR of <35 mL/min/1.73 m? at the point where treatment with

budesonide is considered?

c) Please suggest the treatment pathway that will be available to those with an
eGFR of <35 mL/min/1.73 mZ.

a) The KDIGO 2021 guidelines indicate that severe loss of kidney function (to an
eGFR <20-30 mL/min per 1.73 m?), referred to as a ‘point of no return’, may be
accompanied by such extensive and irreversible kidney injury (primarily interstitial
fibrosis and tubular atrophy, and/or bilateral renal atrophy) that any therapeutic
strategy being tested cannot reasonably be expected to alter the natural history of
progressive deterioration in kidney function (therapeutic futility) (1). The presumption
is that such patients should be excluded from clinical trials since they are expected
to be “non-responders,” and therefore may dilute any treatment effect and adversely
affect the power of the study (1). Furthermore, these subjects with reduced kidney
function may be at higher risk of adverse effects of the therapies being tested (1). Of
note, the KDIGO 2021 guidelines highlight that there is no clear definition for this
‘point of no return’ and recommend maximal supportive care among patients with an
eGFR of <30 mL/min/1.73 m?, directed at avoidance of non-kidney complications

such as coronary artery disease, stroke, and congestive heart failure (1).
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As such, patients with an eGFR of <35 mL/min/1.73 m? were not considered for
inclusion in the NeflgArd Nef-301 trial to prevent diluting any treatment effect and

adversely affecting the power of the study.

b) The findings of the UK RaDaR study, the largest IgAN retrospective cohort study
(which enrolled patients with a biopsy-proven diagnosis of IJAN, plus proteinuria
>0.5 g/day or eGFR <60 mL/min/1.73 m?) suggest that ~21.4% of patients have an
eGFR <30 mL/min/1.73 m? (CKD stages 4 and 5 at diagnosis) (23). In a subgroup
analysis of patients with a UPCR of >1.5 g/g within the RaDaR cohort, 1% (Il
of patients had an eGFR <30 mL/min/1.73 m? (CKD stages 4 and 5 at diagnosis)
(42).

c) In line with current treatment guidelines, patients with IJAN with an eGFR of
<30 mL/min/1.73 m? should be offered maximal supportive care. Patients who
remain at high risk of progressive CKD despite maximal supportive care should be

offered the opportunity to participate in a clinical trial (1).

Indirect treatment comparison (ITC)

A 25. Priority question: The company argue that an ITC versus SGLT2is is
unnecessary because “the DAPA-CKD study (120) suggest [ed] that
dapagliflozin treatment in patients with IgAN (N=270) did not have a
statistically significant impact on eGFR over 36 months compared with
placebo”. However, this is despite there being a numerical advantage to
dapagliflozin in least mean squared eGFR, and a significant benefit in terms
of the composite endpoint of sustained >50% decline in eGFR. Also, no other
outcomes from this trial were presented and no systematic review to obtain

evidence relating to SGLT2i effectiveness was conducted.

a) Please provide the precise clinical criteria for the use of SGLT2i in
patients with IgAN.
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b)

d)

Please clarify if patients fulfilling these criteria would be eligible for
budesonide. If not, then please clarify that these patients should be

excluded from the decision problem.

If patients who might be eligible for an SGLT2i are not excluded, then
please perform a SLR to collect all relevant evidence on the
effectiveness of any SGLT2is that might be used in UK clinical practice,
either as a comparator or, if part of SoC, then to facilitate a comparison
between budesonide plus SoC and SGLT2i plus SoC, where SoC
resembles that in the NeflgArd Nef-301 study (as in answer to A5a) for
the subgroup of patients eligible for and SGLT2i.

Please perform an ITC of budesonide versus any SGLT2i or, if part of
SoC, then an ITC of budesonide plus SoC vs. any appropriate SGLT2i
plus SoC for the subgroup of patients eligible for an SGLT2i. Ideally the

ITC should be one which is anchored.

a), b)There is as yet no clinical guidance for the use of sodium-glucose

cotransporter-2 inhibitor (SGLT2is) specific to patients with IgAN by NICE. However,
dapagliflozin has received NICE approval for the treatment of CKD (TA775) (43) and

is also anticipated to be used as part of SoC for the management of cardiovascular

risk in patients with IgAN, as indicated by clinical expert opinion (2). As such,

dapagliflozin is not considered to be a comparator for TRF-budesonide; it is

anticipated that it will be administered in combination with TRF-budesonide as part of
SoC.

c) The clinical SLR conducted for the CS included SGLT2i as a randomised

intervention of interest, due to it being part of SoC for IgAN.

d) The findings of the DAPA-CKD study suggest that dapagliflozin treatment in

patients with IgAN (N=270) did not have a statistically significant impact on eGFR

over 36 months compared with placebo (26). The least mean squares eGFR slopes

from baseline to end of treatment in the dapagliflozin and placebo groups were -3.5

(standard error [SE], 0.5) and -4.7 (SE, 0.5) mL/min/1.73 m? per year, respectively,

resulting in an insignificant between-group difference of 1.2 mL/min/1.73 m? per year
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(95% CI: -0.12, 2.51 mL/min/1.73 m? per year). Based on this, it can be inferred that
the efficacy of SoC is not impacted by the inclusion of SGLT2 inhibitors in this
population (26).

It is also noted that in clinical practice, TRF-budesonide would be administered in
addition to a SoC regimen that may include an SGLTZ2i, i.e. dapagliflozin (2). As
such, any potential benefits that may be observed from the addition of dapagliflozin
to SoC, are anticipated to be additive to the TRF-budesonide treatment effect,
especially since there is no crossover between their mechanisms of action (as

indicated by clinical expert opinion (2)).

Adverse events

A 26. Priority question: Please provide a comprehensive list of all adverse
events identified throughout the study along with the corresponding number

of patients who had each one.

A comprehensive list of all adverse events identified in patients with a baseline
UPCR 21.5 g/g in Part A of NeflgArd Nef-301 study is presented in Table 27 in
Appendix 1. Equivalent data for the FAS are reported in the clinical study report
(CSR) provided as part of the CS reference pack (6).
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Section B: Clarification on cost-effectiveness data

Please note that after considering the EAG's clarification question B11 we have
identified an error in the model that impacts the base case results. We would like to
thank the EAG for bringing this to our attention. Full details are provided in our

response to B11.

Correcting this error results in an increase to the base case deterministic incremental
cost-effectiveness ratio (ICER) from £18,643 to £21,872. Given the impact this
correction has, we have provided the scenarios requested by the EAG throughout
section B of this document using this updated version of the model. Hence, the base
case ICER referred to throughout is £21,872.

Model, population, and comparators

B 1. Priority question: The model allows patients in chronic kidney
disease (CKD) 1-4 to transition to improved neighbouring health states
(except for movements from CKD 5). On page 89, the CS states that “to
account for the bias of small changes in eGFR readings around threshold
values, transitions to better health states (observed in the trial) were also
incorporated”. Please explain if the assumption around patient transitioning
to better health states was only incorporated to avoid bias around threshold
values as indicated in the previous sentence or would this assumption
reflect reality in clinical practice. In case of the later, please provide
supporting evidence showing that patients between CKD1-4 health states

can improve.

As noted in Document B, the assumption that patients in CKD 1-4 health states
could transition to improved neighbouring health states was to account for the bias of
small changes in eGFR readings around the threshold values. However, to validate
this assumption, the model schematic, which displays these transitions to improved

health states, was presented to clinical experts at an advisory board. None of the
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clinical experts disagreed with this assumption. Furthermore, an assumption that
patients could transition to improved health states was also included in the economic
model used in TA775 (dapagliflozin for treating chronic kidney disease) (43), which
was deemed acceptable for decision making purposes by the ERG and NICE

committee.

B 2. Priority question: The NICE scope defines the treatment to be relevant for
people with primary IgAN, whereas the decision problem and cost
effectiveness analysis is limited to adult patients with primary IgAN who are
on a stable dose of maximally-tolerated RAS inhibitor therapy focussing on
the NeflgArd Nef-301 trial population (see question A6). In accordance with
question A6, if some patients who would be eligible for budesonide would
not be on a stable dose of maximally-tolerated RAS inhibitor therapy then
please include a comparison with what would be SoC for these patients and

update the cost effectiveness (CE) section (inputs and results) accordingly.

Please refer to our response to clarification question A6 which explains why patients
not receiving maximally-tolerated RAS inhibitor therapy should not be considered in

this appraisal. We have therefore made no changes to the cost-effectiveness model.

B 3. Priority question: As per NICE scope the comparator should be SoC,
including ACE inhibitors and ARBs at the maximum tolerated licensed
doses, diuretics and dietary and lifestyle modification, with or without
1) glucocorticoids and 2) SGLT2s.

a) The CS states that SoC can also include MMF as this treatment might be
considered for Asian and Caucasian. However, the company have
excluded MMF as a comparator (see question A7). As also indicated in
question A7, if MMF would be part of SoC, then an ITC may be required.

Please update the CE section (inputs and results) accordingly.
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b) The CS states that corticosteroids may still be recommended for
patients at high risk of progression despite the toxicity concerns and the
uncertain health benefits. However, the model does not account for
corticosteroids in the SoC (see question A8). As explained in question
A8, if IgA patients eligible for corticosteroids and immunosuppressants
are also eligible for budesonide, then please include corticosteroids and
immunosuppressants as part of SoC in the cost-effectiveness analysis.

Please update the CE section (inputs and results) accordingly.

c) As indicated in the CS, SGLT2 inhibitors were also expected by clinical
experts to be included as a component of SoC based on UK clinical
practice. However, the model only accounts for the cost of such
treatments, while the SoC data from the NeflgArd Nef-301 trial was not
adjusted to account for the inclusion of SGLT2is. The justification was
based on the DAPA-CKD study showing that patients with IgAN (N=270)
did not present a statistically significant impact on eGFR over 36 months
compared with placebo following treatment with dapagliflozin. However,
the DAPA-CKD study showed that dapagliflozin patients presented an
improvement in least mean squared eGFR, and a significant benefit in
terms of the composite endpoint of sustained >50% decline in eGFR (see
question A25). As per question A25, if patients eligible for an SGLT2is
are not excluded, which seems to be the case considering SGLT2is
costs are already considered in the cost calculations of SoC, then please
conduct an ITC to appropriately incorporate treatment effectiveness of

SGLT2is and update cost-effectiveness analyses accordingly.

Please refer to our response to clarification question A7 which explains why patients

receiving MMF should not be considered in this appraisal.

Please refer to our response to clarification question A8, which explains why patients
receiving immunosuppressants or corticosteroids should not be considered in this

appraisal.
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Clinical experts confirmed that SGLT2is are considered a component of SoC for
patients with primary IgAN at risk of rapid disease progression with a UPCR

=1.5 g/g. Therefore, patients receiving SGLT2is as part of their SoC are eligible for
treatment with TRF-budesonide in the model. In the cost-effectiveness model (CEM),
SoC data from the NeflgArd Nef-301 trial was not adjusted to account for the
inclusion of SGLT2 inhibitors. This was based on the findings of the DAPA-CKD
study (26) which reported that dapagliflozin treatment in patients with IgAN (N=270)
did not have a statistically significant impact on eGFR over 36 months, compared
with placebo. Furthermore, the DAPA-CKD study showed that dapagliflozin patients
presented an improvement in least mean squares eGFR, this improvement was
statistically insignificant (26). However, the DAPA-CKD study did demonstrate a
significant benefit in terms of the composite primary endpoint defined as a sustained
>50% decline in eGFR, onset of end-stage kidney disease, kidney transplantation, or
eGFR <15 mL/min per 1.73m?, compared to placebo (26). However, the model
health states were defined by eGFR values and the insignificant change in eGFR
over 36 months compared with placebo was considered more relevant than the

significant change in the composite primary endpoint compared with placebo.

B 4. The MHRA license states the TRF-budesonide dose may be reduced to 4 mg
once daily for an additional 2 weeks following the end of the 9-month treatment
course and the 2-week reduced therapy course. The electronic model includes
functionality to include treatment tapering in the calculations, but this option is
excluded from the base case analysis and only explored in scenario analysis.
Please report the percentage of patients in the trial that used the tapering option.
Furthermore, please indicate how many patients are expected to use this option

in clinical practice (%).

B i~ Part A of the NeflgArd Nef-301 study received a tapered dose of 4 mg
TRF-budesonide 2-weeks after discontinuing treatment.

Clinical experts at the Britannia advisory board recommended not to include the

optional dose tapering (4 mg once daily for an additional 2 weeks) described in the
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TRF-budesonide licence in the model base case as it may not be expected to form
standard practice for most patients. The model therefore excludes treatment tapering

in the base case and instead explores it in a scenario analysis.

Transition Probabilities

B 5. Priority question: Patients that discontinued the TRF-budesonide
treatment before 9 months were assumed to incur the same transition
probabilities (between CKD1-4 health states) as those remaining in full
treatment (presented in Table 20 of the CS). Please provide further details
on the number of patients that discontinued treatment and the reason
behind treatment discontinuation. Please re-estimate the transition
probabilities in Table 20 using the trial data while accounting for patients
discontinuing treatment. Please run a scenario analysis using this new set

of transition probabilities.

Table 5 presents the reasons for treatment discontinuation for patients with a
baseline urine protein to creatinine ratio (UPCR) >1.5 g/g in Part A of the NeflgArd
Nef-301 trial, derived from the CSR (44).

Table 5: Reasons for treatment discontinuation for patients with a baseline urine
protein to creatinine ratio (UPCR) >1.5 g/g in Part A of the NeflgArd Nef-301

Reason for discontinuation TRF-budesonide 16 mg Placebo (N=38) n (%)
(N=35) n (%)

Adverse event

Informed consent withdrawn

Pregnancy

Other reason

Abbreviations: UPCR, urine protein creatinine ratio.

The transition probabilities to inform patient movement between the CKD1—4 health
states were directly informed from the observed NeflgArd Nef-301 trial data.
Specifically, the FAS was used, which included all patients who had received at least
one dose of the study drug and who had the opportunity to receive the full 9-month
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treatment regimen. Therefore, because the trial data captured the period over which

patients could have received treatment (9 months), the patient outcomes, and

resulting transition probabilities, inherently capture the impact of treatment

discontinuation. In essence, the observed outcomes reflect a mixture of patients who

continue the full course of treatment and patients who discontinue treatment early

(see response to question A16 for additional information).

Given the trial follow-up covers the treatment duration of TRF-budesonide, as

demonstrated by the complete time to discontinuation Kaplan-Meier (KM) in Figure

21 of Document B, incorporating the impact of treatment discontinuation separately

was not necessary.

B 6. Priority question: Transition probabilities from CKD4 to CKD5 are informed

from the UK RaDaR database. The probabilities were estimated using the
digitised patient-level data based on Figure 17 of the CS. The CS further

states that Figure 17 presents the Kaplan-Meier (KM) curves for the

probability of progressing to end-stage renal disease (ESRD) or mortality

over time (page 93 of the CS).

a)

b)

Please clarify if Figure 17 is based on patients transitioning from CKD4

to CKD5 or from patients in all stages to CKD5.

Please clarify what is t=0 for patients in Figure 17. Would this be time of
CKD diagnosis at any stage or time of CKD4 diagnosis or something

else?

The label of the x axis in Figure 17 states that the data show the patient
probability from diagnosis to ESRD or death. However, these curves
have been used to inform transition probabilities from CKD4 to CKDS5,
with CKD5 being assumed to be equivalent to ESRD. Please explain how
the two different events (ESRD or death) were distinguished while using
data from Figure 17 in the CS (or if any other approach was used, please
explain). If there are additional data used for the estimation of these

transition probabilities apart from those in Figure 17, please provide this
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further evidence. If the events in Figure 17 (ESRD or death) are not
distinguishable in the calculations, please discuss the limitations and
potential implications of using this data to estimate transitions from
CKD4 to CKD5 in the model.

d) To fit the observed data different parametric models were estimated. The
CS states that the gamma model is used in the base case since it
provides the best fit according to both AIC and BIC statistics. As per
NICE DSU guidance on parametric modeling, the AIC and BIC values are
not the only criteria used for appropriate model selection. Please report
if external validity was considered in the model selection process.
Please comment on the clinical plausibility of the alternative parametric

models.

The UK RaDaR database was used to assess the time to ESRD or death from
different CKD stages. As expected, this showed that the probability of ESRD or
death increased with the higher CKD stages. In the model, real world data from UK
RaDaR was used to inform the transition from CKD 4 to CKD 5.

It is confirmed that the KM curve in Figure 17 of the CS illustrates progression of
CKD 4 patients only to ESRD or death.

In Figure 17, t=0 represents time from CKD 4 diagnosis.

The events in Figure 17 include both ESRD and death and no distinction was made
between these events. UK RaDaR data that assesses the time to ESRD from CKD in
patients with IgAN and UPCR =1.5 g/g has since been attained, as presented in
Figure 1.
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Figure 1: UK RaDaR KM curve estimating time from CKD 4 diagnosis to ESRD or
mortality budesonide in patients with IgAN, UPCR 21.5 g/g

Abbreviations: CKD, chronic kidney disease; ESRD, end stage renal disease; PCR, protein creatinine ratio.

However, in this analysis, patients that died were censored if they did not reach
ESRD before their time of death. Due to this censoring, the number of ESRD events
are inflated as they are based on a smaller sample of patients. As it seemed less
clinically plausible that the risk of ESRD was greater than the risk of ESRD or
mortality, UK RaDaR data that considered either ESRD or mortality as an event was

used in the model base case.

A scenario analysis that explored the impact of using UK RaDaR data on the time to
ESRD to inform the risk of transitioning to CKD 5 was explored. The KM curve,
which shows time from CKD 4 to ESRD was digitalised using Engauge Digitizer 12.1
software (44). The R packages “MASS” and “splines” (45) were used on the digitised
data to generate pseudo patient level data (PLD). As data were only available for up
to 5 years, parametric survival modelling was performed to extrapolate beyond the
observed period, using the R packages “survival” and “flexsurv” (45). The Akaike
information criterion (AIC) and Bayesian information criterion (BIC) rankings
presented in Table 6 demonstrated that exponential was the best fit parametric

model. The results of this scenario analysis are presented in Table 7.
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Table 6: AIC and BIC statistics for time to CKD 5 models

Model AlC AIC rank BIC BIC rank
Exponential 82.63 1 83.89 1
Generalised gamma 85.88 6 89.66 6
Gompertz 83.94 2 86.46 2
Log-logistic 85.62 5 88.14 5
Log-normal 87.86 7 90.38 7
Weibull 84.01 3 86.52 3
Gamma 84.13 4 86.65 4

Abbreviations: AIC, Akaike information criterion; BIC, Bayesian information criterion; CKD, chronic kidney
disease.

Table 7: Scenario analysis results

. . Base case .
Scenario analysis ICER ICER Difference
Risk of ESRD: UK RADAR data - All patients
(ESRD only) (exponential parametric distribution) £21,872 £26,143 £4,271

Abbreviations: ACEi, Angiotensin-converting enzyme inhibitors; ARBs, Angiotensin receptor blockers; CKD,
chronic kidney disease; SoC, standard of care.

In the base case submitted model, the choice of parametric model to inform the CKD
4 to CKD 5 transition was further validated by experts at the advisory board using
visual inspection(2). On visual inspection of the extrapolated curves, the log-logistic
and log-normal models do not provide a good fit to the tail of the KM and appear to
overestimate time to ESRD. Additionally, the Gompertz model results in a curve that
plateaus, suggesting that a proportion of patients (~5%) do not transition to ESRD.
This was not considered to be clinically plausible given the progressive nature of the
disease. Therefore, the statistical fit was used to determine the best fitting model out

of those that were considered to be clinically and visually plausible.

B 7. Transitioning from CKD4 to CKD5 in the TRF-budesonide arm is informed by
applying a hazard ratio (HR) to the risk of CKD5 in the SoC arm.

a) Please clarify if there were no trial data in either arm that could be used in to
inform these transitions in the TRF-budesonide or SoC arms.
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b) In the probabilistic sensitivity analysis (PSA), please modify the model to use
the standard error as implied by the combination of the standard errors of
slope, intercept and 1-year treatment effects, rather than using a standard

error that is 10% of the mean.

c) Two scenario analyses were done, where other sources of data (UK RaDaR
data — ACE inhibitor and ARB patients and Leicester General Hospital data
with HR applied) were used to inform the transition to CKD5. However, no
information was provided in the CS about these data and the curve fitting
procedure. Please explain why these two scenarios are considered relevant,
and please provide detailed information, in line with the way the base case

was presented in the CS.

The model transition probabilities for 0—12 months were calculated using baseline
and 9-month data. Since the inclusion criteria for Part A of the NeflgArd Nef-301 trial
did not allow patients with CKD 4 to enter the trial, there were insufficient data

available from the trial to inform the transitions from CKD 4 to CKD 5.

As described in the CS, the hazard ratio of ] was calculated using an intercept
and slope coefficient identified from a published meta-analysis (46), and the
treatment effect on 1-year eGFR total slope in the sub-population of patients with
baseline UPCR 21.5 g/g of L mL/min/1.73 m2 per year that was observed in Part A
of the NeflgArd Nef-301 trial.

Within the submitted model, this hazard ratio was hard coded and therefore, in the
PSA, the standard error applied to the hazard ratio was assumed to be 10% of the
mean (JJl). The model has been updated so that the hazard ratio is calculated
within the model using the intercept, slope, and 1-year treatment effect as inputs; the
PSA now varies these coefficients rather than the hazard ratio itself. This is done

within their corresponding upper and lower values, as presented in Figure 2.
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Figure 2: Relationship between treatment effect on 1-year eGFR slope and clinical
outcome, with predicted HR for TRF-budesonide 16 mg
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Abbreviations: eGFR, estimated glomerular filtration rate; HR, hazard ratio; TRF, targeted-release.

Source: Adapted from Figure 5 of Inker et al. 2019 (46). The meta-analysis of 47 trials in chronic kidney disease
(Inker et al. 2019 supplement eFigure5) relating treatment effects on 1-year eGFR total slope to long-term clinical
outcomes in IgAN was used to predict the HR associated with the treatment effect on 1-year eGFR total slope for
TRF-budesonide 16 mg versus placebo in Nef-301.

Table 8 and Table 9 present the updated PSA results for this analysis.
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Table 8: Base-case probabilistic incremental cost-effectiveness results (including CKD 1 to CKD 2 transition)

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs (£) LYG QALYs costs (£) QALYs baseline incremental
(E/QALY) (E/QALY)
TRF-budesonide Bl | 65% [ ]
SoC B | 6.181 [ ] [ 0.414 [ ] Dominant Dominant

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYSs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.

Table 9: Base-case probabilistic incremental cost-effectiveness results (excluding CKD 1 to CKD 2 transition)

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs LYG QALYs costs (£) QALYs baseline incremental
(£) (E/QALY) (E/QALY)
TRF-budesonide Bl | 6205 [ ]
SoC Bl | 6053 [ ] [ 0.153 [ ] £20,177 £20,177

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years; SoC, standard of care; TRF, targeted-release formulation.
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A scenario analysis was run which explored using UK RaDaR data from patients with
IgAN, UPCR 21.5 g/g, and on ACEI and/or ARBs at baseline to inform the risk of
transitioning to CKD 5. This patient population was considered relevant because the
use of ACEI and/or ARBs is reflective of the current UK SoC for IgAN patients. As
shown in Table 10, the sample size decreases when the UK RaDaR database is
restricted to only include patients with IJAN, UPCR 21.5 g/g, and ACEls and ARBs
at baseline. However, as discussed in our response to clarification question A6,
although patients not receiving maximally-tolerated RAS inhibitor therapy should not
be considered in this appraisal, for some patients ‘maximally-tolerated’ RAS inhibitor
therapy would be no use of ACEI and/or ARBs as they may not be able to tolerate
RAS inhibitors, in line with anticipated clinical practice. Therefore, UK RaDaR data
for patients with IgAN and UPCR 21.5 g/g was used to inform the transition between
CKD 4 and CKD 5 in the model base case.

Table 10: Number of patients with CKD 4 at risk of CKD 5 over time (UK RaDaR)
UK RaDaR patient population

Years from diagnosis of CKD 4 to ESRD or mortality

0 2 4 6
Patients with IgAN and UPCR 21.5 g/g [ | [ | [ | |
Patients with IgAN, UPCR 21.5 g/g, and [ | [ | | |
on ACEi and/or ARBs at baseline

Abbreviations: CKD, chronic kidney disease; ESRD, end stage renal disease; IgAN, Immunoglobulin A
Nephropathy; UPCR, Urine Protein Creatinine Ratio

The KM curve, presented in Figure 3, estimates the probability of patients with IgAN,
UPCR 21.5 g/g, and on ACEI and/or ARBs at baseline progressing to ESRD or
mortality over time, and was digitalised using Engauge Digitizer 12.1 software (44).
The R packages (45) “MASS” and “splines” used the digitised data to generate
pseudo PLD. As data were only available for up to 5 years, parametric survival
modelling was performed to extrapolate beyond the observed period, using the R

packages “survival” and “flexsurv” (45).
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Figure 3: UK RaDaR KM curve estimating time from CKD 4 diagnosis to ESRD or
mortality budesonide in patients with IgAN, UPCR 21.5 g/g, and on ACEi and/or ARBs
at baseline

Abbreviations: ACEi, Angiotensin-converting enzyme inhibitors; ARBs, Angiotensin receptor blockers; CKD,
chronic kidney disease; ESRD, end stage renal disease; IgAN, Immunoglobulin A Nephropathy; UPCR, Urine
Protein Creatinine Ratio

Figure 4 presents the extrapolated and digitalised KM data with the standard

parametric models fitted.

Figure 4: Digitised UK RaDaR — ACEi and ARB KM data and fitted parametric

extrapolations to estimate time to CKD 5

Abbreviations: ACEi, Angiotensin-converting enzyme inhibitors; ARBs, Angiotensin receptor blockers; CKD,
chronic kidney disease; SoC, standard of care
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As presented in Table 11, both the AIC and BIC criterion rank exponential as the
parametric model that provides the best statistical fit to the observed data. When
comparing the exponential model to the KM, this also appears to provide a good

visual fit.

Table 11: AIC and BIC statistics for time to CKD 5 models

Model AlC AIC rank BIC BIC rank
Exponential 81.74 1 83.00 1
Generalised gamma 84.20 5 87.97 6
Gompertz 82.21 2 84.73 2
Log-logistic 84.84 6 87.36 5
Log-normal 86.98 7 89.49 7
Weibull 82.72 3 85.23 3
Gamma 82.97 4 85.48 4

Abbreviations: AIC, Akaike information criterion; BIC, Bayesian information criterion; CKD, chronic kidney
disease.

The results of the scenario analysis using UK RaDaR data from patients with IgAN,
UPCR 21.5 g/g, and on ACEi and/or ARBs at baseline, with an exponential

parametric model applied, are presented in Table 12.

Table 12: Scenario analysis results

Scenario analysis SEEDEED ICER Difference
ICER

Rigk of ESRD: UK .RADAR dat_a - ACEi a.nd ARB £21,872 £25.921 £4.049

patients (exponential parametric distribution)

Abbreviations: ACEi, Angiotensin-converting enzyme inhibitors; ARBs, Angiotensin receptor blockers; CKD,
chronic kidney disease; SoC, standard of care

The second scenario analysis that informed the risk of CKD 5 was run using a
published KM curve derived from real-world registry data from patients at Leicester
General Hospital (LGH) in the UK between 1992 to 2020. The KM curve was
obtained from a report presenting the median time to the clinical outcome (the
earliest of the doubling of serum creatinine from baseline, eGFR < 15 mL/min/1.73m?
or ESRD) for an untreated reference group. LGH registry patients were included in
the modelling only if they would have been eligible for the NeflgArd Nef-301 study
and matched a NeflgArd Nef-301 patient, which required a baseline eGFR (CKD-
EPI) between 35 and 90 mL/min/1.73m? inclusive and either proteinuria 21 g per day

or UPCR 20.8 g/g. The patient population was then further refined to only consider
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patients with UPCR 21.5 g/g in the analysis. For each NeflgArd Nef-301 patient, a
maximum of five LGH registry patients were selected where both UPCR was within
25% and eGFR was within 5 mL/min/1.73 m? of the baseline values for that Nef-301
patient (5:1 matching). Where LGH registry patients were identified as a match more
than once at different timepoints, the timepoint at which the match was closest to the
baseline values for that NeflgArd Nef-301 patient was used based on the following

distance formula:

(In[UPCR39;] — In[UPCR g])? (In[eGFR3y;] — In[eGFRg])?
SD(In[UPCR ;91])2 SD(In[eGFR ;g1])?

distance =

A total of 804 patients were recruited into the LGH registry; of which, 236 would have
been eligible for the NeflgArd Nef-301 study and had further follow-up data available.
In the analysis based on 5:1 matching in the sub-population with baseline UPCR =
1.5 g/g, a total of 294 matched records were derived from these patients and used in
the analysis to estimate the untreated reference group median time to clinical
outcome. Of the 294 LGH matched patient records included in the analysis, 114 had
an event (confirmed doubling of serum creatinine, confirmed eGFR

<15 mL/min/1.73m? or ESRD), with a median follow-up of 3.66 years in censored
patients and a maximum follow-up of 13.96 years. The red line in Figure 5

represents the KM curve estimating the time to CKD 5 for the SoC arm.
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Figure 5: Time to clinical outcome/CKD 5 estimated from digitised LGH registry data
and extrapolated over a lifetime horizon

Abbreviations: CKD, chronic kidney disease; LGH, Leicester General Hospital
Source: Calliditas Therapeutics AB. NEF-301 CSR. Data on file. 2021 (6).

The KM in Figure 5 is based on patients with CKD 1 — 4; however, the model
structure only allows patients to transition to CKD 5 from CKD 4. To make the KM
representative of CKD 4 patients, a hazard ratio (HR) was applied. The HR was
derived by digitalising the KM curves from Hastings et al (47) (in the supplementary
table), which presented the time to death from biopsy by CKD stages. The probability
of death in the final time point was used to calculate the instant hazard rate for
patients with CKD 4 and all patients (CKD 1-5). The exponential of the instant hazard
rate multiplied by the model time horizon was taken away from 1 to determine the
probability of death per cycle. The probability of death in CKD 4 was divided by the
probability of death for all patients to derive a HR of 3.12. A potentially large
assumption of this approach is that the increased risk of death for patients in CKD 4
is assumed equal to the increased risk of transitioning to CKD 5. Due to this
assumption, the LGH registry was not considered appropriate for the model base

case.

The KM data in Figure 5 was digitalised using Engauge Digitizer 12.1 software (44).
Pseudo patient level data was generated from the digitised data using the R

packages “MASS” and “splines” (45). Figure 6 presents the parametric survival
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models that were fitted to these data using the R packages “survival” and “flexsurv”
(45).

Figure 6: Digitised Figure 5 KM data and fitted survival models - Time to CKD 5 - SoC

Abbreviations: CKD, chronic kidney disease; KM, Kaplan Meier; SoC, standard of care

As presented in Table 13, both the average of the AIC and BIC criterion rank
exponential as the parametric model that provides the best statistical fit to the

observed data.

Table 13: AIC and BIC statistics for time to CKD 5 models

Model AlC AIC rank BIC BIC rank
Exponential 805.56 1 812.93 2
Generalised gamma 807.17 5 810.86 1
Gompertz 805.98 2 813.35 3
Log-logistic 806.93 4 817.98 7
Log-normal 808.74 7 816.11 6
Weibull 807.67 6 815.04 5
Gamma 806.49 3 813.85 4

Abbreviations: AIC, Akaike information criterion; BIC, Bayesian information criterion; CKD, chronic kidney
disease.
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Following the long-term extrapolation of the LGH data, the HR derived from Hastings
et al. 2018 was applied in order to ensure the curve was representative of the risk of

CKD 4 patients progressing to CKD 5.

The results of the scenario analysis using LGH data with an applied HR and an

exponential parametric model applied are presented in Table 14.

Table 14: Scenario analysis results

. . Base case .
Scenario analysis ICER ICER Difference
Risk of E_SRD: Leicest_er General Il-Ioslpith dgta with £21,872 £27.429 £5 557
HR applied (exponential parametric distribution)

Abbreviations: ESRD, end stage renal disease; ICER, incremental cost-effectiveness ratio; HR, hazard ratio

The additional assumptions required to make the LGH data better reflect the risk of
transitioning to CKD 5 for patients with CKD 4 adds more uncertainty into the model,
therefore, due to this added uncertainty it was only considered as a scenario

analysis and not as the base case.

B 8. The studies of Greene et al. 2019 and Hastings et al. 2018 were used in the
scenario analyses to assess the impact of using alternative mortality rates in the
calculations (Table 47 of the CS). Nonetheless, these studies were not presented
or discussed in the CS. Please explain why these two sources were considered
appropriate to inform mortality rates and how do they compare to the respective
UK RaDaR data. Were these studies identified through an SLR?

Hastings et al. 2019 (47) was used to inform the risk of mortality from CKD stages 1-
5 and dialysis in a scenario analysis. The paper was identified in the list of
references from a US SLR that analysed published evidence on IgAN which was
identified by the SLR. Hastings et al. was considered an appropriate alternative
source of mortality as it reports life expectancy estimates for patients with IgAN in
the form of OS KM pilots, split by CKD stage. The study aimed to examine outcomes
of progression to ESRD and age at death in 251 adult patients with IgAN from the
south-eastern US, diagnosed between 1976 and 2005. The National Death Index
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was used to establish the date of death. The OS KM curves for each CKD stage
were digitised to calculate the probability of death per monthly cycle and converted
to standardised mortality ratios (SMRs) to be applied to background mortality in the
CEM.

Table 15 presents the Hastings et al. SMR weights used in the CEM for each of the
CKD stages and dialysis health states.

Table 15: Hastings et al. 2019 (47) standard mortality ratios

Health state SMR
CKD 1 1.00
CKD 2 2.38
CKD 3a 3.23
CKD 3b 3.23
CKD 4 7.42
CKD 5 7.24
Dialysis 7.24

Abbreviations: CKD, chronic kidney disease; SMR, standardised mortality ratio

However, a limitation of the SMRs in the Hastings et al. study (47) is that results are
not specific to IgAN patients with a UPCR 21.5 g/g, and the results are based on
data from US patients who were diagnosed between 1976 and 2005. In addition, the
SMRs based on the UK RaDaR data are lower than the SMRs reported in Hastings
et al. This is in line with discussions held with clinical experts who have highlighted
that the mortality from CKD is liable to be greater in the US than the UK. As such,

UK RaDaR data was used to inform the model base case.

Data from Greene et al. 2019 (48) were used to inform the risk of mortality in a
separate scenario analysis. Since this study is not specific to IgAN patients, it was
not identified in the SLR but was identified in a targeted literature review. Greene et
al estimate the annual rate of death per CKD stage by assuming a linear relationship
between the mortality hazard rate and a patients’ underlying eGFR level, with higher

death rates occurring at lower eGFR levels:

death rate = 0.03375 + (—0.000253 * eGFR)
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The CEM estimates the annual risk of death for each CKD stage by inputting the

mid-point eGFR for each CKD health state into the equation above. The annual rates

of death are then converted to monthly probabilities to align with the model cycle

length. The monthly probabilities of death available in the CEM, taken from the

Greene et al. 2019 study, are presented in Table 16.

Table 16: Greene et al. 2019 (48) monthly probability of death

Health state Average eGFR Death rate Death probability per
cycle
CKD 1 95 0.009715 0.000813
CKD 2 74.5 0.014902 0.001250
CKD 3a 52 0.020594 0.001733
CKD 3b 37 0.024389 0.002055
CKD 4 22 0.028184 0.002380
CKD 5 12 0.030714 0.002596
Dialysis 12 0.030714 0.002596

Abbreviations: CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate.

Despite not being specific to patients with IgAN, the health states in the model are

based on eGFR and therefore the death rates estimated by Greene et al. 2019 may

be considered an appropriate mortality source to explore in the scenario analysis.

However, the authors did not provide detail regarding the methods used to obtain the

equation above, other than to state that the rate of death was assumed to be

exponentially distributed over six-month intervals. Therefore, applying death rates

estimated by Greene et al. 2019 adds additional uncertainty to the model. This

uncertainty was validated with clinical input.

The use of an average eGFR for each CKD health state may also over or

underestimate the risk of death in each CKD health state. Further to this, upper and

lower bounds for CKD stage 1 and CKD 5 had to be defined to use the equation,

with an upper bound of 100 mL/min/1.73m2 for CKD 1 and a lower bound of
5mL/min/1.73m2 for CKD 5 assumed in the CEM, in absence of data. Therefore,

with these limitations to the data and methods, this data is only explored in a

scenario analysis.
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B 9. Data from the UK RaDaR database were used to inform the mortality rates from
CKD stages 1-5 and dialysis by fitting cox-regression models. Please provide

further details on this data (e.g. number of death cases per health state).

Table 17 presents the 10-year survival probability and the frequency count by CKD

stage.

Table 17: 10-year survival probability

Health state Frequency count 10-Year survival
CKD Stage 1 B [ ]
CKD Stage 2 B [ ]
CKD Stage 3a ] I
CKD Stage 3b B [ ]
CKD Stage 4 B [ ]
CKD Stage 5 [ | I
Renal Replacement . -

Abbreviations: CKD, chronic kidney disease.

The 10-year survival probability values were converted into a probability of mortality
by taking away each value from 1. These values were then used to estimate an
instant hazard rate and probability of mortality per model cycle for each health state.
The probability of mortality per cycle per health state was divided by the referent

(probability of mortality for CKD 1) to calculate the standardized mortality ratios.

B 10. The transitions from CKD 5 to dialysis and transplantation were sourced directly
from the DAPA-CKD Data as reported in TA775. The estimated monthly
probability of patients in CKD 5 to dialysis is 4.5%. This results in a probability of
still being in CKD 5 without dialysis after 1 year of >50%. Please clarify if experts
have been consulted to consider the face validity of this transition probability for

the current population, and please provide a justification for using this estimate.

No IgAN-specific data was available to inform the transition probability between CKD
5 and dialysis due to the inclusion criteria of the NeflgArd Nef-301 trial limiting
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recruitment to patients classified as CKD 1-3b only. Therefore, as the model health
states are based on eGFR values, data from the DAPA-CKD trial was considered
appropriate to inform this transition. Although the face validity of this transition
probability was not assessed in the Advisory Board, the same transition is applied to
both the TRF-budesonide and SoC arm of the model. Additionally, previous
engagements with clinicians have indicated that, as CKD 5 is distinct from ESRD
and does not always require renal replacement therapies (i.e. dialysis), patients with

CKD 5 can experience long durations without requiring such therapies.

Nonetheless, an additional scenario analysis was included in the model which
demonstrated that increasing the transition probability such that the majority of
patients with CKD 5 will receive dialysis after 1 year causes the ICER to decrease
(Table 18). Therefore, the transition probability in DAPA-CKD is considered a

conservative and appropriate data source given the lack of alternative data sources.

Table 18: Scenario analysis results

Scenario analysis Base case ICER Difference
ICER

Monthly transition probability from CKD 5 to dialysis
- 6%

Abbreviations: CKD, chronic kidney disease; ICER, incremental cost-effectiveness ratio.

£21,872 £20,899 -£973

B 11. Priority question: The company acknowledges throughout the CS that
there is a lot of uncertainty regarding the retreatment of patients with TRF-
budesonide in clinical practice. The base-case analysis accounts for 2
rounds of treatment, and the scenario analyses explores the impact of using
no retreatment option or a higher number of retreatment rounds. However,
the number of patients allowed for retreatment and the interval time between

retreatments can also be varied in the model.

a) The proportion of patients allowed to receive retreatment in the
model (currently set at 88%) and the interval time between two rounds
of treatment (currently set at 14.75) have been informed from the
NeflgArd Nef-301 trial data. However, as stated in the CS, the retreatment
option is at the discretion of the treating physician, implying high
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uncertainty. Please explain how realistic the currently used values are
for these two parameters based on expectations from clinical practice
and if there has been any validity exercise performed for these two

parameters.

b) Please specify what alternative values could be used to inform the
proportion of patients that is allowed to receive retreatment in the model
and the interval time between the first and second treatment rounds.
Please run different scenarios by changing these two parameters to the

alternative (potentially realistic) specified values.

c) In the electronic model, when lowering the proportion of patients
allowed to receive retreatment (current value 88%), the incremental cost-
effectiveness ratio (ICER) lowers substantially. On the other hand, the
ICER is relative insensitive to changes in the % of patients receiving
retreatment when the treatment effect for retreatment is not taken into
consideration. Considering that a higher number of retreated patients
would be expected to lead to more health gains it may be
counterintuitive to see that the ICER decreases with a lower number of
retreated patients, especially when seeing that the ICER is relatively
insensitive to this parameter once the treatment effect is disregarded
and when considering the treatment benefit of the first treatment round

lasts for 1 year. Please provide an explanation for these results.

At the Britannia advisory board, clinical experts were uncertain about the specific
time between retreatment rounds; as such, the time between the completion of 9
months of treatment in Part A of the NeflgArd Nef-301 trial and the start of the
NeflgArd-OLE study (14.75 months) was considered appropriate given the lack of
available evidence. Clinicians also stated that 14.75 months would be the initial
minimum time between treatment cycles since this aligns with the open label
extension trial (NeflgArd-OLE study). Therefore, scenario analyses that increase the
time between retreatment by 6 months were added to the model. The results of

these scenarios are presented in Table 19.
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Table 19: Scenario analysis results

Scenario analysis Base case ICER Difference
ICER

Time between retreatment cycles - 20.75 months £18,221 -£3,651

Time between retreatment cycles - 26.75 months £21,872 £15,361 -£6,511

Time between retreatment cycles - 32.75 months £13,294 -£8,578

Abbreviations: ICER, incremental cost-effectiveness ratio.

Clinical experts also stated that not all patients would require retreatment but were

unable to provide an estimate of a feasible proportion. Therefore, given the lack of

evidence to inform this, an assumption was made that only patients who completed
the full 9 months of treatment in Part A of the NeflgArd Nef-301 trial would be eligible
for retreatment; this was | Consistent with the eligibility criteria for Part A of the
NeflgArd Nef-301 (eGFR 235 mL/min/1.73m?), only patients in CKD stages 1 to 3b at

the time of retreatment are assumed to be eligible to receive retreatment with TRF-

budesonide; therefore, this - was applied to the proportion of patients meeting

this criterion, resulting in roughly - of patients receiving the second round of

treatment. Scenario analyses that explore the impact of varying the proportion of

patients eligible for retreatment has on the model outcomes were explored. Since

patients that discontinued treatment would not be retreated with TRF-budesonide,

I vas considered the maximum proportion of patients eligible for retreatment.

The results of the scenario analyses are presented in Table 20.

Table 20: Scenario analysis results

Scenario analysis Base case ICER Difference
ICER

Patients eligible for retreatment - 25% 01872 £26,993 £5,121

Patients eligible for retreatment - 50% ' £23,755 £1,883

Abbreviations: ICER, incremental cost-effectiveness ratio.

Thank you for highlighting the discrepancies between the model results and

expectations. On further investigation errors have been identified and corrected in

the model calculations. A summary of the identified errors, and subsequent fixes, are

explored in more detail below:

1. Column AW in the “PFlow — Kinpeygo” worksheet
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a. The formulae were incorrectly resetting the transition probabilities back
to the transition probabilities used at the start of the model time
horizon with each new retreatment round. As such, the risk of
transitioning to CKD 5 in the TRF-budesonide arm was being

underestimated.

b. A correction has been made to the formulae to ensure the risk of
progressing to CKD 5 is taken directly from the estimated probability of
transition calculated on the “Risk_of CKD5” worksheet
(‘Risk_of CKD5 ‘1X97:X3749).

2. Risk_of CKD5 S97:53749

a. Treatment effect on CKD 4 to CKD 5 transitions for those receiving a
retreatment was incorrectly being applied to all patients in the model
instead of only the proportion who were identified as being eligible for
retreatment (i.e. .

b. A weighted average probability of transitioning to CKD 5 is now used
in the model (‘Risk_of CKD5 ‘1X97:X3749) depending on the
proportion of patients who are retreated, and those who are not

retreated.
3. Risk_of CKD5 R97:R3749

a. TRF-budesonide treatment effect calculations were incorrectly
implemented in the formula. This resulted in risk of transition to CKD 5
for patients receiving four or more Kinpeygo treatment rounds being
higher than in the SOC arm.

b. The offending calculations were changed accordingly:
i. Old calculations: R96-(097*$R$94)

ii. New calculations: R96*(1-$097)"$R$94
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Where R96 represents % in CKD 4 in the previous model cycle. 097 is the SOC
probability of transitioning to CKD 5. R94 represents the HR applied to the SOC arm

to reflect the treatment benefit of TRF-budesonide.

After correcting for these discrepancies in calculations, the base case ICER has

subsequently been updated. A summary of the changes can be found in Table 21.

Table 21: Scenario analysis results

Scenario analysis Old model New model Difference
version version
Base case ICER £18,643 £21,872 £3,229

Abbreviations: ICER, incremental cost-effectiveness ratio

As these changes have impacted the base case results in the model, this new base

case has been reflected in the scenarios throughout this document.

B 12. Priority question: In the base case analysis, the transition probabilities for
patients in the retreatment round are assumed to follow the 0-12 month
TRF-budesonide transition probabilities in the initial 12 months of treatment,
so assuming the same treatment benefit for the retreated patients. Please
confirm this is correct. As in absence of data, there seems to be a lot of
uncertainty around this assumption, please explore the impact of alternative
scenarios that allow for a reduced benefit of TRF-budesonide for the
retreated patients. If possible, please make the required model changes to
allow for (at least) an additional parameter that accounts for a lower

treatment effect in the TRF-budesonide retreated patient population.

It is confirmed that the model base case applied the 0-12-month TRF-budesonide
transition probabilities in retreatment cycles as it is assumed the treatment effect will

be the same when patients are retreated with TRF-budesonide.

As requested, the model has subsequently been updated with an additional
parameter (Controls!K87), which allows the user to include a reduced treatment

effect in the TRF-budesonide arm for retreatment cycles. The use of this parameter
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weights the transition probabilities applied to the TRF-budesonide arm during

retreatment by assuming the % selected by the user have transition probabilities
equivalent to the TRF-budesonide arm of the NeflgArd Nef-301 trial, whilst the

complement of the % selected by the user is assumed to use transition probabilities

equivalent to the placebo arm of the NeflgArd Nef-301 trial.

Adverse Events

B 13. Priority question: In the CS it is stated that the adverse events included in

the model comprised of all treatment-emergent AEs (TEAEs) occurring in

24% of patients in either treatment arm and of all treatment-emergent severe

adverse events (TESAEs) occurring in 21 patient in either treatment group.

However, Table 23 also presents TEAEs occurring in <4% of patients in

either treatment arm. Moreover, Table 41 of the CS presenting the key

assumptions of the analysis, indicates that only TESAEs that occur in more

than one patient are included in the model.

a)

b)

Please clarify if indeed all treatment-related AEs occurring in 24% of
patients in either treatment arm is also included in the model and if a
different cut-off value has been used instead of 4% (e.g. occurring in
21 patient in either treatment group). In case of an error, please edit the

text in the CS accordingly.

Please confirm if the full analysis set (FAS) data have been used to
define the cut-off value for TEAEs (4%), while safety analysis set (SAS)
data are used to define AE incidence in the model. If this is correct,
please justify why was this approach is taken instead of using one set
of data to define the cut-off value and the same set to define AE
incidence used in the model. Please comment accordingly on the
approach taken for TESAEs and discuss potential implications and

impact on the results.

Costs related to the TESAEs pulmonary embolism and renal impairment

have been included in the model, whereas loss in quality of life related
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to these two TEAEs is assumed to be zero. Please explain this approach,
explain if another alternative value for quality-of-life deterioration could
be used for these two TESAESs and, in that case, run a scenario analysis
using alternative disutility values for these two TEAEs. As these two
TESAESs can also entail long-term deterioration in quality of life, please
also reconsider and comment on the duration the loss in quality of life

should be applied.

The list of TEAES to include in the model was defined as all TEAEs occurring in 24%
of patients in either treatment arm of Part A of the FAS in the NeflgArd Nef-301 trial.
However, the adverse event rates used in the model were sourced from the SAS;
this was because the SAS contained a larger sample of patients. Our use of the FAS
to apply the 24% criterion to, rather than the SAS, explains why Table 23 presents
TEAESs occurring in <4% of patients in either treatment arm. Limiting the TEAEsS to all
TEAEs occurring in 24% of patients in either treatment arm of Part A SAS would
have reduced the number of TEAESs included and therefore it was more

conservative, and comprehensive, to define the TEAE list using the FAS.

The list of TESAEs included in the model was defined as all TESAEs occurring in =1
patient in either treatment group of the SAS. Data from the Part A SAS also informed
the rates of TESAEs.

The initial targeted literature review did not yield disutility values or length of duration
for pulmonary embolism or renal impairment. Further targeted literature reviews have
since been conducted which yielded disutility values, as presented in Table 22. The
targeted literature review also identified a disutility duration for pulmonary embolism
of 1 month however a specific disutility duration was not identified renal impairment.
Therefore, the scenario analysis assumes a disutility duration of 1 month for renal

impairment.

Table 23 presents the results of these scenario analyses.
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Table 22: Treatment-emergent severe adverse event disutility and duration

TESAE Disutility Duration
Pulmonary embolism 0.018 (49) 1 month (49)
Renal impairment 0.0603 (50) 1 month

Abbreviations: TESAE, treatment emergent severe adverse event.

Table 23: Scenario analysis results

Scenario analysis Base case ICER Difference
ICER
Pulmonary disutility of 0.018 and duration of 1 £21,929 £57
month
: : — : £21,872
Renal impairment disutility of 0.0603 and duration £22.064 £192

of 1 month

Abbreviations: ICER, incremental cost-effectiveness ratio.

Quality of life

B 14. Priority question: In the CS it is stated although short form-36 (SF-36) data
were collected in NeflgArd Nef-301 and could be used to inform CKD1 to
CKD4 health states in the model, those have not been used. As per question
A19, the company seems to be dismissing the non-significant SF-36v2

outcomes. Please run a scenario analysis using the SF-36 trial data.

Although SF-36 data were collected in Part A of the NeflgArd Nef-301, these data
were not used to generate utility values given the perceived limitations. Generating
these is not possible within the timelines to respond to the EAG’s clarification

questions.

Patients with IgAN do not experience substantial changes in QoL until they reach
ESRD, where dialysis or a transplant is required. Patients in Part A of NeflgArd Nef-
301 were observed for up to 12 months and no patients progressed to ESRD;
therefore, the observed patient reported outcome data, in the form of the SF-36,
would only be available to inform quality of life estimates in the CKD 1—4 health
states. Although the follow-up period in Part B of NeflgArd Nef-301 will be 2 years, it
is not expected that a substantial proportion of patients will reach ESRD within this
timeframe. Therefore, for consistency, using one source to inform the utility values in

the CKD 1-5 health states was deemed most appropriate.
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As the SF-36 data appeared to demonstrate minimal differences in QoL across
health states CKD 1—4, additional scenario analyses assuming the utility values for
CKD 1-4 and CKD 1-3b are equivalent have been tested. The scenarios assume
that the health states are associated with the same utility value as CKD 1 (0.85) (51).

Table 24 presents the results of these scenario analyses.

Table 24: Scenario analysis results

Scenario analysis Base case ICER Difference
ICER

The same utility value for CKD 1 — 4 health states £21.872 £19,979 -£1,893

The same utility value for CKD 1 — 3b health states ' £19,964 -£1,908

Abbreviations: CKD, chronic kidney disease; ICER, incremental cost-effectiveness ratio.

B 15. Cooper et al. 2020 is used to source quality of life inputs for the different health
states. For CKD4 the CS states that data from the US based on Cooper et al. 2020
are used as no UK values are available. However, the values presented in the
Cooper et al. 2020 table 4 (and consequently in this CS) are the same values as
the values in table 3 of the Jesky et al. 2016 study, which is a UK study. Please
clarify if this is an error in the Cooper et al. 2020 study or if indeed another source
from the US has been used in the CS for CKD 4 quality of life input.

As stated in the CS, no UK-specific EQ-5D studies were identified in the economic
SLR for patients with IJAN. Cooper et al. 2020 (51) was identified as a source of
QoL inputs from the reference list included in TA775 (43). Jesky et al. 2016 (52),
referenced within the Cooper et al. 2020 publication, is a UK study exploring the
relationship between pre-dialysis CKD and HRQoL outcomes using the Euroqol EQ-
5D-3L. Table 4 in Cooper et al. references Jesky et al. 2016 (52) for the CKD 4 utility
value; however, it does appear this is incorrectly labelled as a USA study. Since the
utility value for CKD 4 listed in Cooper et al. does in fact appear to be a UK-specific
value; it can be confirmed that no alternative sources were used to inform the utilities

associated with CKD 1-5 health states in the model base case.
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B 16. Priority question: Cooper et al. 2020 is used to source quality of life inputs
for the different health states and was identified through cross-checking of
the references listed in recent CKD submissions to NICE. Given that the
utility values for CKD1 to CKD 5 in Cooper are essentially based on the study
by Jesky et al. 2016, which was not specific to IgAN, it appears that the
company considers the population of patients with CKD an appropriate
proxy in absence of utility values specific to IgAN patients. Thus, please
clarify if an additional systematic literature search was performed to identify
newer UK-specific EQ-5D studies for patients with CKD given such studies
for patients with IgAN were not identified. Please justify the selection of
Cooper et al. 2020 compared to other (and maybe more recent) identified

studies.

No additional SLR searches were undertaken to identify EQ-5D data for CKD.
Cooper et al. 2020 (51) was identified from additional searching of more recent CKD
HTA submissions rather than conducting a full broad review of CKD studies. The
Jesky et al. 2016 (52) study was also identified as a reference used in the NICE
TA775 CKD submission documents.

Costs and resource use

B 17. The CS states that because TRF-budesonide is self-administered orally, the
cost of TRF-budesonide administration is assumed to be zero in the cost
effectiveness model. However, oral treatments may still subject to dispensing fees.
Please comment on whether treatment dispensing fees are relevant for the model

computations.

An additional scenario analysis has been included in the model which considers the
impact a monthly dispensing fee of £10.60 has on the model outcomes. The
dispensing fee was assumed to be equal to the cost of 12 minutes of a Band 6

Pharmacist time. The hourly rate of a hospital-based Band 6 Pharmacist (£53) was
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obtained from the PSSRU unit costs 2022 (53). The dispensing fee was applied to
both the TRF-budesonide and SoC arms. Table 25 presents the results of the model

base case and the scenario analysis.

Table 25: Scenario analysis results

Scenario analysis Base case ICER Difference
ICER
Including a monthly dispensing fee of £10.60 £21,872 £22,277 £405

Abbreviations: ICER, incremental cost-effectiveness ratio

B 18. The company states that while relative dose intensity (RDI) was recorded in the
NeflgArd Nef-301 study, this was not taken into account in the model as it is
anticipated that any dose reductions or treatment breaks will have no
consequence for treatment acquisition costs. Please comment on the RDI data
from the trial and run a scenario analysis including RDI in model computations as

per the trial data.

The CSR indicates that the compliance rate in the FAS of Part A of the NeflgArd Nef-
301 trial was i} in patients receiving TRF-budesonide. This was calculated as

100 x total number of actual capsules taken / total number of expected capsules.

While RDI was not considered in the submitted model base case, a scenario
analysis that explores this has been included. When RDI is included in the model,
the compliance rate of [} is only applied to the full dose per cycle and reduced
per cycle. It is not applied to the tapered dose per cycle since the CSR states that
the tapering period was not included in the compliance calculations. Table 26

presents the results of the model base case and the scenario analysis that explores

including RDI.
Table 26: Scenario analysis results
Scenario analysis Base case ICER Difference
ICER
Include relative dose intensity £21,872 £17,887 -£3,985

Abbreviations: ICER, incremental cost-effectiveness ratio.

Clarification questions Page 73 of 88



B 19. Priority question: To inform treatment costs for the TRF-budesonide arm,
the number of patients that continue treatment each month prior to 9 months
was informed by the time to treatment discontinuation (TTD) data from the
NeflgArd Nef-301 study.

a) Please reproduce Figure 21 (TTD data) with numbers at risk included in

the plot.

b) While the model assumes the same treatment benefit for patients
discont