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Introduction

On the 15t October 2018, the Australian Government Department of Health (the ‘Department’) engaged
HealthConsult to undertake: ‘a review of the medicines included on the Life Saving Drugs Program (LSDP)’.

1.1 BACKGROUND OF THE REVIEW

The LSDP, administered by the Commonwealth Department of Health, was established in the mid-1990s to
provide people with rare and life-threatening diseases access to expensive medicines that were not
considered to be cost effective for Pharmaceutical Benefits Scheme (PBS) listing. The LSDP currently fully
subsidises 16 life-saving high cost medicines to approximately 400 patients for the treatment of 10 rare
diseases.

In January 2018, following a review of the LSDP, the Australian Government committed to a number of
program improvements, including a review of the medicines currently funded under the LSDP and the
establishment of an Expert Panel (EP) to provide advice to the Commonwealth Chief Medical Officer (CMO).

1.2 PURPOSE OF THE REVIEW

The purpose of the Review of the LSDP (i.e. nine disease-based reviews undertaken in three tranches) is to
develop a better understanding of the real-world use of a medicine by comparing the current use performance
of the medicine against the recommendations and expectations at the time of listing. The Review will assess
the clinical benefits achieved through the use of LSDP medicines, ensure the ongoing viability of the program;
and ensure testing and access requirements for the medicine remain appropriate.

This Review Protocol for Hereditary Tyrosinaemia Type 1 (HT-1) medicine was prepared by HealthConsult. Its
development was informed by consultations (e.g. with the EP, clinicians) as well as a stakeholder forum
(attended by representatives from the Metabolic Dietary Disorders Association (MDDA); pharmaceutical
sponsor companies, EP and a clinician), and a documentation review (e.g. prior reviews of LSDP, registry
publications etc). This final Review Protocol describes the methodology that will be used to address each
Term of Reference (ToR) for the Review of HT-1 disease medicine.

1.3 TERMS OF REFERENCE

The draft ToR for the review of LSDP medicine for HT-1 disease were open to public consultation from 28th
May 2019 to 17t June 2019. The LSDP EP considered the draft ToR, together with comments from
stakeholders at its 28t June 2019 meeting. The ToR were subsequently endorsed by the CMO. The seven
endorsed ToRs for the Review of LSDP medicines for HT-1 disease are:

e ToR 1: Review the prevalence of HT-1 within Australia.

e ToR 2: Review evidence for the management of HT-1 and compare to the LSDP treatment guidelines,
patient eligibility and testing requirements for the use of this medicines on the program (including the
validity of the tests).

« ToR 3: Review clinical effectiveness and safety of the medicine. This will include analysis of LSDP patient
data and international literature to provide evidence of life extension.
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o ToR 4: Review relevant patient-based outcomes that are most important or clinically relevant to patients
with HT-1.

e ToR 5: : Conduct an analysis of the value for money of LSDP nitisinone under current funding
arrangements.

o ToR 6: Review the utilisation of , including the way its stored and dispensed, and evidence of patient
compliance to treatment.

o ToR7: Investigate developing technologies that may impact future funded access.

It is important to note that the order of the endorsed ToRs, research questions and/or data sources included in
this Review Protocol does not reflect their level of importance or the order in which the Review will occur.
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2

ToR 1: Prevalence

This Chapter outlines the methodology to address ToR 1 “Review of the prevalence of HT-1 within Australia”.

The purpose of ToR 1 is to understand the prevalence of HT-1 within Australia and estimate the future impact
of the eligible cohort on the LSDP.

2.1 OVERVIEW OF DATA SOURCES TO INFORM TOR 1

To address ToR 1, an analysis of the prevalence of HT-1 in Australia will need to be undertaken. Prevalence
refers to the “number or proportion (of cases, instances, etc.) present in a population at a given time”.! Table
2.1 presents the research questions to address ToR 1 and the data sources which will be used to answer each
of the research questions. Details on the individual data sources are provided in Appendix A.

Table 2.1: Research questions to address ToR 1

Data sources

ToR 1 research questions Systematu; literature LSDP patient-level data Stakeholfier
review consultation?

. What is the prevalence of HT-1 disease in v v v
Australia?
2. What proportion of patients with HT-1 disease are _ B v
eligible to access treatment under the LSDP?
3. What proportion of eligible HT-1 disease patients B v v

are accessing the LSDP?

4. Has the prevalence of HT-1 disease in Australia
changed since government subsidies on drugs for v v v
treating HT-1 disease became available?

If outcomes of ToR2 indicate a change in eligibility criteria

5. What proportion of HT-1 disease patients would
be eligible for the LSDP if eligibility criteria is - v v
modified?

Abbreviations: LSDP, life saving drugs program; HT-1, Hereditary Tyrosinaemia type 1 disease; ToR, term of reference

a Includes pharmaceutical sponsor

The following sections explain how each of the identified data sources will be used to inform the analysis
undertaken for each of the research questions.

2.2 SYSTEMATIC LITERATURE REVIEW

A systematic literature review will be undertaken that focuses on identifying published data in peer-reviewed
articles on the prevalence of HT-1 disease. Published relevant literature will be searched to estimate current
prevalence numbers. The search will include articles published since 2009. Table 2.2 summarises the literature
search criteria that will be used to address ToR 1. Further detail on the systematic review methodology is
provided in Appendix B.

Table 2.2: Literature search criteria for ToR 1

Eligibility criteria
Search terms Synonyms for HT-1 and an appropriate filter to identify reports relating to the incidence and prevalence of HT-1
disease will guide the search. Details of the terms to be used are provided in Appendix D.
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Databases o EMBASE
o Medline
o Cochrane Library
Other means to o Websites of regulatory agencies: TGA, PBS, FDA, MHRA, EMA
identify relevant e Public health statistics: ABS, AIHW, Orphanet, HealthData.gov (US), ONS (UK), StatCan (Canada)
information « Newborn screening studies
e Manual scan of reference lists
Publication types | e Full text systematic reviews, literature reviews, clinical trials publications, reports and guidelines reporting on

outcome measures for HT-1-specific nitisinone treatment, and data cubes
o Unrestricted search period for published articles
o Conference abstracts published since 2017
o Population: people diagnosed with HT-1 disease
¢ |Intervention: not applicable, this is a review of prevalence
[ )
[ )
[ )

Search period

PICO

Comparator: not applicable, this is a review of prevalence

QOutcomes: not applicable, this is a review of prevalence

Wrong population: Does not include HT-1 disease
o Wrong outcome: Does not investigate prevalence of HT-1 disease
Abbreviations: ABS, Australian Bureau of Statistics; AIHW, Australian Institute of Health and Welfare; ANZDATA, Australia and New Zealand Dialysis and Transplant
Registry; EMA, European Medicines Agency; EMBASE, Excerpta Medica database; MHRA, Medicines & Healthcare products Regulatory Agency; HT-1, Hereditary

Tyrosinaemia Type 1 disease; ONS, Office for National Statistics; PBS, Pharmaceutical Benefits Scheme; TGA, Therapeutic Goods Administration; ToR, Terms of
reference

Exclusions

2.3 LSDP PATIENT-LEVEL DATA

The LSDP patient-level data includes information on patients currently receiving the subsidised medicine for the
treatment of HT-1 disease. However, not all eligible patients may be receiving treatment with medicine available
through the LSDP (refer to 2.6 on Limitations). The patient-level program data is updated through an annual re-
application process. The number of patients approved for the LSDP subsidised medicine will be used to inform
the prevalence of Australians diagnosed with HT-1 disease from when the program commenced data collection
on patient applications/re-applications.

Itis noted that Australian HT-1 disease patients who fail to meet the eligibility criteria set out by LSDP Guidelines
are not registered nor monitored in the LSDP patient-level data. Hence this data source is likely to provide an
underestimate of the actual prevalence. However, the LSDP patient-level data will only be one data source,
albeit an important data source, used as a basis to inform the estimation of prevalence of HT-1 disease in
Australia. The LSDP patient-level data should provide a solid basis for informing the prevalence of HT-1 disease
patients who are receiving subsidised therapy within Australia.

24 STAKEHOLDER CONSULTATION

Expert opinion will be used to supplement information retrieved through other ToR 1 data sources. Expert
opinion, will be sought from clinicians and peak consumer organisations like Australasian Society For Inborn
Errors of Metabolism and Metabolic Dietary Disorders Association, to inform factors affecting: disease
prevalence in Australia; the number of HT-1 patients being treated within and outside the LSDP; the reasons
why individuals are not accessing the LSDP subsidised medicine; if any HT-1 patients are eligible for the program
but elect alternative treatment; and number of patients enrolled in clinical trials.

Expert opinion will be used to supplement other ToR 1 data sources as a means of reducing uncertainty,
particularly with incomplete or outdated sources of information2. Guidance provided in Appendix 1 of the PBAC
Guidelines (v5.0) will inform the approach that will be used to elicit and present expert opinion.
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2.5 SYNTHESIS OF FINDINGS

Attempts will be made to identify specific measures of prevalence relating to:

« total prevalence versus prevalence of patients eligible for treatment with nitisinone under the LSDP
« proportion of eligible patients who are treated under the LSDP
« proportion of patients with HT-1 who were not diagnosed via newborn screening.

These indicators of disease prevalence will be comparatively analysed across different data sources if
possible.

The systematic review will provide an evidence base of secondary sources indicating the prevalence of HT-1
patients in Australia. This evidence base will be used to address research question 1 of ToR 1. HealthConsult
may either directly extract or adapt any in-scope prevalence and/or population statistics from article inclusions.
Any statistical insight into incidence rates and/or mortality rates are likely to influence total count of HT-1 cases
over time and may therefore need to be factored into calculations to determine total disease prevalence.

Research question 3 will be addressed by taking the number of patients observed in the LSDP patient-level
dataset as a proportion of the eligible population, as determined in ToR 1 research question 2. The eligible
population will be determined via:

« estimation by subtracting the number of ineligible patients (such as those enrolled in clinical trials) from total
disease prevalence estimated in research question 1

 advice provided by clinicians consulting on what proportion of their patients with a HT-1 diagnosis they refer
for, or are receiving medicines on the LSDP.

Variations in the annual statistics of HT-1 cases, pre and post introduction of the LSDP subsidised medicine, will
be used to inform research question 4. Additionally, discussion pieces from authors of systematic reviews may
also be incorporated into the analysis to provide context around related data, for instance, discussion on driving
factors behind change in prevalence over time. The data obtained may also assist to better understand the
number of new patients expected to be diagnosed annually.

The discussion will also include the applicability of the results of the trials to the population for whom nitisinone
is available on the LSDP and, also, the population for who nitisinone should be available, if findings from ToR 2
indicate that a change to current eligibility criteria might be warranted.

2.6 LIMITATIONS

Itis noted that some Australian HT-1 patients may not be identified in the LSDP patient-level data. Some patients
may be exclusively registered on international registries if, for instance, they have sought novel treatment
modalities. While publications based on clinical trials data typically identify countries of patient recruitment sites
and/or country of patient cohorts, the data in these articles are often presented at aggregate level where
Australian data is mixed in with international cohorts. Attempts will be made to retrieve Australian data from the
commercial registry which is used for clinical trials. Without this trial data, total Australian disease prevalence
calculations will likely represent an underestimate.

A major limitation faced in ToR 1 will be the availability and completeness of identified datasets. Patient privacy
guidelines will prevent the obtainment of patient-level data which can be cross-referenced to identify individuals
who may be included in multiple datasets to be used in ToR 1. This will impact estimation of the eligible
population. Also there will likely be gaps in the data due to patients who have yet to be screened and those that
qualify for LSDP medicines and do not use it.
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3

ToR 2: Management of HT-1 in comparison to LSDP guidelines

This Chapter outlines the methodology to address ToR 2 “Review evidence for the management of HT-1 and
compare to the LSDP treatment guidelines, patient eligibility and testing requirements for the use of these
medicines on the program (including the validity of the tests).” An overview of the diagnosis and management
of HT-1 (including a clinical algorithm) is in Appendix C.

The purpose of ToR 2 is to:

« understand how the LSDP patient eligibility criteria (including initial and ongoing testing protocols and their
validity) compares against best practice management of HT-1, both domestically and internationally, and

« determine which approach is the most appropriate based on available evidence if there is a variation
between clinical practice and LSDP patient eligibility.

3.1 OVERVIEW OF DATA SOURCES TO INFORM TOR 2

To address ToR 2, a comparative analysis of the evidence on the diagnosis and management of HT-1 both
internationally and locally, will need to be undertaken. This will then need to be compared to how this
evidence aligns with the current LSDP guidelines. Table 3.1 presents the research questions to address ToR
2 and the data sources which will be used to answer each of the research questions. Fundamentally, the
research questions seek to understand how the patient eligibility criteria (including testing protocols and the
validity of those testing protocols) required for access to nitisinone under the LSDP compare with international
clinical guidelines. Details on the individual data sources are provided in Appendix A.

Table 3.1: Research questions to address ToR 2

Data sources

ToR 2 research questions Systematic literature  LSDP patient-level Stakeholder
review data consultation

1. What is the current best practice model for the
diagnosis and management of HT-1? What is the v - v
quality of evidence underpinning this approach?

2. What are the eligibility criteria for initial and ongoing
access to the LSDP medicine? What is the quality of v v v
evidence underpinning these requirements?

3. Are there any inconsistencies between clinical best
practice and the LSDP eligibility criteria and application v v v
requirements? If yes, which is more appropriate based
on evidence?

Abbreviations: LSDP, life saving drugs program; HT-1, hereditary tyrosinaemia type 1 disease; ToR, term of reference

The following sections explain how each of the identified data sources will be used to inform the analysis
undertaken for each of the research questions.

3.2 SYSTEMATIC LITERATURE REVIEW

The systematic literature review will focus on identifying the clinical indications for, and management of HT-1
with the LSDP subsidised medicine. Table 3.2 summarises the literature search criteria that will be used to
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address ToR 2. Ideally, literature will be available to provide insight into international treatment algorithms
and/or similar international programs, national/international guidance documents, testing regimes and
treatment modalities for different HT-1 populations. Further detail on the systematic review methodology is
provided in Appendix B. The relevant PubMed search string can be found in Appendix D (refer to Section
D.2).

Table 3.2: Literature search criteria for ToR 2

Search terms Synonyms for HT-1 and an appropriate filter to identify clinical guidelines will guide the search. Details of
the terms are provided in Section D.2 of Appendix D.

Databases Peer reviewed articles
o EMBASE
e Medline

e Cochrane Library

Clinical guidelines
e Guideline Central (www.guidelinecentral.com)

o Australian Clinical Practice Guidelines Portal (www.clinicalguidelines.gov.au)

e G-I-N (www.g-i-n.net)

NORD (ww.rarediseases.org)

AHRQ (www.ahrg.gov)

SIGN (www.sign.ac.uk)

NICE (www.nice.org.uk)

PBAC PSDs for HT-1 medicine

Product information documents for HT-1 medicine on the ARTG

Other relevant websites (e.g. Rare Voices Australia, Australasian Society For Inborn Errors of
Metabolism and Metabolic Dietary Disorders Association)

Publication types o Australian and international evidence-based clinical practice guidelines on the pharmacological
management of HT-1

Search period e Unrestricted search period for published articles

o Conference abstracts published since 2017

Exclusions o Guidance does not relate to HT-1

Abbreviations: AHRQ, Agency for Healthcare Research and Quality; ARTG, Australian Register of Therapeutic Goods; EMBASE, Excerpta Medica database; G-I-N,
Guideline International Network; NICE, National Institute for Health and Care Excellence; NORD, National Organization for Rare Disorders; PBAC, Pharmaceutical
Benefits Advisory Committee; PSD, Public Summary Document; SIGN, Scottish Intercollegiate Guidelines Network; ToR, Term of Reference

Other means to
identify relevant
information

In addition, as suggested at the stakeholder forum, minutes of meetings post PBAC between Sponsor and
Department will be requested and used as input into the review.

3.3 LSDP PATIENT-LEVEL DATA

The LSDP patient-level data will contain real-world evidence on which medical tests are performed to
determine (a) whether patients are eligible for initiation of treatment and (b) whether patients initiated on
treatment are eligible for continued access to LSDP subsidised HT-1 treatment in Australia. An analysis of the
type and frequency of tests administered for LSDP application/re-application will be undertaken. This data will
be required to describe what tests are currently being undertaken on patients on the LSDP and the adherence
to the annual testing requirements.

3.4 STAKEHOLDER CONSULTATION

The use of expert opinion to address the research questions in the review will follow the methods described in
Appendix A of the PBAC guidelines2. This includes detailing the criteria for selecting experts, number of
stakeholders/experts approached, number of stakeholders/experts who provided information, methods used to
collect responses, questions asked and others.
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Questions asked of stakeholders will be aimed at obtaining information which could not be obtained through
any other source.

Stakeholders, including clinicians and representatives from key consumer organisations, will be approached to
provide comments and insight into:

the current access criteria

the role of the required tests in making clinical decisions and in-patient monitoring
the ongoing access criteria for patients

the impact of LSDP requirements on a clinician’s service.

Any conflicting opinions arising through the consultation process will be managed as per the guidance
provided by the PBAC guidelines2. As multiple sources of opinion may be available, results will be compared
and their concordance (or lack thereof) will be assessed. Consequently, once assessed, a justification for the
choice of data to be used in the review will be provided. As part of the assessment (where possible)
stakeholders’ opinions will be compared to the literature.

3.5 SYNTHESIS OF FINDINGS

The ToR 2 systematic review will seek to identify key recommendations in clinical guidelines (local and
international) for diagnosing a patient with HT-1 and assessing their suitability for nitisinone. The review will
outline the current LSDP eligibility criteria for patients to access nitisinone. Eligibility criteria in terms of
baseline, initial response criteria, continuation criteria and the clinical utility of these tests over time will be
examined. The quality of evidence supporting the clinical recommendations and eligibility criteria will also be
assessed. Consequently, these parameters will be compared, and the more appropriate of the two will be
determined based on the quality of the available evidence. Using qualitative data gathered through
stakeholder consultations together, with secondary data sources, will provide the evidence base to answer all
ToR 2 research questions.

3.6 LIMITATIONS

There is the possibility that there are (a) no formal clinical guidelines for the treatment of HT-1, and (b)
differences in clinical practice by treating physicians. In addition, clinical algorithms and patient management
pathways from international sources may differ to the Australian HT-1 patient pathways due to different patient
demographics or national health policies. For example, treatments used in other countries may not be
available in Australia. These differences will be assessed and discussed. It is also possible that not all patient
tests recommended by the LSDP guidelines are performed on each patient and/or this data is not submitted to
the Department as part of the application processes. Consequently, this could impact on the assessment as
to whether the current recommendations and eligibility for accessing LSDP medications are being met.
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ToR 3: Clinical and comparative effectiveness and safety of
medicines

This Chapter outlines the methodology to address ToR 3 “Review clinical effectiveness and safety of
medicines. This will include analysis of LSDP patient data and international literature to provide evidence of
life extension.”

The purpose of ToR 3 is to review the available evidence investigating the effectiveness and safety of the
current LSDP HT-1 medicine (i.e. nitisinone) and to compare this to the natural history of the disease in the
absence of such treatments and to the initial expectations at the time of listing on the LSDP.

41 OVERVIEW OF DATA SOURCES TO INFORM TOR 3

To address ToR 3, the current LSDP subsidised treatment, nitisinone will be compared to standard treatment
of care in the absence of the LSDP medicine. Comparisons based on alternate dosing schedules will also be
investigated (if relevant) as will any evidence on the stabilisation of disease progression and/or extension of
survival due to the HT-1 medicine. Table 4.1 presents the research questions to address ToR 3 and the data
sources which will be used to answer each of the research questions. Details on the individual data sources
are provided in Appendix A.

Table 4.1: Research questions to address ToR 3

Data sources
ToR 3 research questions Systematic LSDP patient-level LSDP dispensing

literature review data data

Clinical effectiveness and safety
1.

How does the effectiveness and safety of nitisinone compare v v
to when it was listed on the LSDP?2

Life extension

2. s there evidence that the HT-1 medicines have stabilised v v v
disease progression and/or extended survival? 2
3. Are the age-adjusted rates of mortality different between v v v

nitisinone treated patients and natural disease history? 2

If outcomes of ToR2 indicate a change in eligibility criteria
4. What s the effectiveness and safety of nitisinone in v v v
alternate populations?

Abbreviations: HTA, Health Technology Assessment; LSDP, Life Saving Drugs Program; HT-1, hereditary tyrosinaemia type 1 disease; ToR, Term of Reference
a Search will be restricted to capture original pivotal trials that informed the medicines inclusion on the LSDP are required to inform clinical effectiveness and safety
research questions.

The primary population of interest, patients with HT-1, is defined by the current LSDP eligibility guidelines.
The guidelines state that the diagnosis of HT-1 must be confirmed by the presence of succinylacetone in the
blood and/or urine with the assay performed in a NATA accredited laboratory. For patients currently treated
with nitisinone in combination with dietary restriction of phenylalanine and tyrosine, a recent succinylacetone
blood and/or urine test and a recent copy of prescription for nitisinone must be provided to the LSDP.

Table 4.2 presents the draft PICO. Outcomes for all the primary endpoints and the key secondary and
exploratory endpoints assessed in the studies will be presented. At a minimum, key efficacy and safety
outcomes presented in the original submissions seeking reimbursement will again be presented. However
additional outcomes may be presented if the findings from ToR 4 indicate that other outcomes are important

Department of Health Page 9
Review of Life Saving Drug Program medicines
Final Review Protocol - HT-1 disease medicines



HealthConsult

from a clinical or patient perspective. Also, if outcomes of ToR 2 indicate that a change in eligibility criteria
may be warranted, outcomes in alternate populations will also be presented.

Table 4.2: PICO supporting ToR 3

Criteria Description

Population Patients with a HT-1 diagnosis

Intervention Nitisinone with dietary restriction of phenylalanine and tyrosine

Comparator Standard care which is defined as without nitisinone (i.e. diet alone)

Outcomes o Results for primary endpoints assessed by the retrieved studies will be presented

o Results for key secondary and exploratory endpoints assessed by the studies will be presented

o Ata minimum (and to the extent that they are available), results for the following outcomes (if possible) will be
reported:

>

YVVVYVYVVY

« In addition, outcomes for other endpoints that may be of interest given the findings from ToR 2 will be presented.
(to the extent that they are available).

incidence of and time to occurrence of acute liver failure, renal dysfunction, liver cirrhosis, hepatocellular
carcinoma (HCC)

reduction in the number of, or avoidance of liver transplant

concentration and time to normalisation of succinylacetone levels in blood and/or urine

hospitalisation events due to acute complications of HT-1

quality of life

overall survival/ extension of life

safety and adverse events related to nitisinone treatment (e.g. eye disorders, haematological events)

Other SLR o No study size limits will apply
considerations | e Subgroup analysis: by dose (e.g. doses consistent with TGA listing, as well as experimental dosing regimens)

Abbreviations: LSDP, Life Saving Drugs Program; HT-1, hereditary tyrosinaemia type 1 disease; SLR; systematic literature review; TGA, Therapeutic Goods

Administration

Table 4.3 summarises the literature search criteria that will be used to address ToR 3. Further detail on the
systematic review methodology, potential search terms for PubMed and other data sources are provided in

Appendix D.

Limit
Search termsa

Table 4.3: Literature search criteria for ToR 3

Eligibility criteria
Synonyms for HT-1 and an appropriate filter to identify articles on clinical effectiveness and safety will guide
the search. Details of the terms are provided in Section D.3 of Appendix D.

review literature

Databases of peer-

EMBASE (Embase.com)e

o Medline (via PubMed)d

Cochrane Library Databases (Cochrane Database of Systematic Reviews, Cochrane Central Register of
Controlled Trials)e

Other means to
identify relevant
information

ClinicalTrials.govf

International Clinical Trials Registry Platforme

Australian Clinical Trials Registryh

Internal registries (Original PBAC funding application pivotal trials that informed the medicines inclusion on
the LSDP)

e Other (Hand-searching of primary articles to identify additional studies; Database of Adverse Events

Notifications Data from ARTG; PBAC PSD for nitisinone; Product information documents for nitisinone on the
ARTG; AIHW National Death Index data and Cause of Death data)

Publication types

o Studies in humans
o Studies published in English and articles not published in English
o Exclude: editorials, letters, non-clinical studies

Search period

o Evidence from the initial LSDP listing trials will be included
o Unrestricted search period as evidence has not previously been seen by LSDP EP

Conference abstracts published since 2017

Department of Health
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Limit Eligibility criteria

Study exclusion Duplicate data

criteria® e Wrong study type: Not a randomised controlled trial, systematic review or non-randomised study. Case
studies, case series and narrative reviews will be excluded.

o Wrong population: Does not include patients with HT-1
Wrong intervention: Not nitisinone with diet restriction of phenylalanine and tyrosine
Wrong comparator: Not compared to the relevant comparator (placebo or standard therapy in absence of
placebo)

Abbreviations AIHW, Australian Institute of Health and Welfare; ARTG, Australian Register of Therapeutic Goods; LSDP, Life Saving Drugs Program; MeSH, medical
subject headings; HT-1, hereditary tyrosinaemia type 1 disease; PBAC, Pharmaceutical Benefits Advisory Committee; PSD, Public Summary Document; RCTs,
Randomised Controlled Trials

a Potential search terms are located in Appendix D

b Selection process will be adapted when relying on an indirect comparison of randomised trials or nonrandomised evidence

¢ https://lwww.embase.com

d https://www.ncbi.nlm.nih.gov/pubmed

e hitps://www.cochranelibrary.com

f https:/iclinicaltrials.gov

g https://www.who.int/ictrp

h http://iwww.anzctr.org.au/

i Search will be restricted to capture original pivotal trials that informed the medicines inclusion on the LSDP are required to inform clinical effectiveness and safety
research questions

4.2 SYSTEMATIC LITERATURE REVIEW

A systematic literature review will be conducted to address ToR 3. From this literature, the effectiveness and
safety of nitisinone will be assessed. The primary objective of the systematic literature review is to identify all
RCTs in the proposed population to allow a comparison of the effectiveness and safety of nitisinone with
dietary restriction in the trial setting with effectiveness and safety of the medicine as observed in practice in
LSDP patients.

The systematic literature review will be conducted in accordance with PBAC Guidelines (v 5.0). If necessary
(e.g. if data for a key patient relevant endpoint are not captured by RCTs), data from RCTs will be
supplemented with data from non-randomised studies (e.g. cohort studies, case-control studies and quasi-
experimental studies). Outcomes will be directly related to the quality and/or length of a patient’s life and will
constitute the best available clinical evidence to support the effectiveness and safety of the LSDP medicine.
The study selection process for each search will be presented in a PRISMA flowchart (see Appendix B,
Section B.4). A list of included trials and excluded trials and reasons for exclusion will be provided. If an
indirect comparison is required, a network diagram will be provided to show common reference links.
Heterogeneity and potential for bias within and across trials will be assessed. Important differences in quality
of methods of trials, differences in patient characteristics, differences in circumstances of use of treatment and
the potential for such differences to confound results will be discussed. In addition, the appropriateness of the
endpoints assessed in the trials and methods of statistical analysis of those endpoints will also be assessed.

Original PBAC funding application pivotal trials that informed the medicines inclusion on the LSDP will be
identified in a separate systematic literature review search. In addition to the published evidence, the medicine
sponsor will be invited to provide unpublished clinical study reports (CSRs) relating to any potentially relevant
trials.

4.3 LSDP PATIENT-LEVEL DATA

Treating clinicians who wish to apply for their patients to receive the LSDP subsidised medicine are required to
declare that their patient meets the criteria for initial and ongoing eligibility to access subsidised treatment. As
part of the LSDP re-application process, clinicians must demonstrate clinical improvement in their patients or
stabilisation of the patient’s condition to support ongoing eligibility for the treatment of HT-1. Hence, this
information is captured in the LSDP patient-level dataset.
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To inform research question 1 (clinical effectiveness and safety in trials versus outcomes observed in patients
on the LSDP), an analysis of the LSDP patient-level data will be undertaken to assess the impact of the
medicine on the outcomes over time. The results of these analyses will be compared against the pivotal trial
estimates that informed the LSDP listing of nitisinone (if possible). Individual patient trajectories and dose
response curves to LSDP medication will also be generated. Rates of adverse events will be compared and
contrasted across dose, age, date of diagnosis, alternative treatment regimens and again compared to original
pivotal trial results. The limitations to this analysis are discussed in Section 4.6.

To inform research questions 2 and 3 (stabilised disease progression and/or life extension), an analysis of
LSDP patient-level data will be used to describe the demographic profile (including age) of patients. Together
with data on the date of commencement and cessation, profiles of the effect of the medicine on stabilising
disease progression and/or life extension and mortality in the Australian population accessing LSDP medicine
for HT-1 will be generated. This data will be compared to the natural history of the disease, mortality and the
stabilised disease progression and/or life extension effects of nitisinone identified in the systematic literature
review (if possible).

4.4 LSDP DISPENSING DATA

LSDP patient-level data linked to LSDP dispensing data will allow analysis to assess the impact of variations
around recommended dose regimens on the clinical effectiveness over time as well as the impact of age on
outcomes. These analyses will inform research questions 1 to 3. The analysis will include descriptive
statistics on date of dispensing, number of days between dispensing and dispensed amount, supplemented by
analysis of clinical notes (where appropriate). Together this information will inform whether there are any
clinical trends with variations in dose and/or age. Additional analysis will be presented comparing
consistencies in nitisinone dosing against recommended doses in the original pivotal trials and the TGA
recommended dose in the product information (PI).

4.5 SYNTHESIS OF FINDINGS

Research question 1 will be informed by an analysis of the totality of the available published evidence (and
any relevant unpublished evidence that may be provided by sponsors). Additional evidence that has been
generated since the PBAC’s consideration of the products listed on the LSDP will also be analysed. Research
question 1 will also be informed by the outcomes in the LSDP patient level dataset. All analyses will be
supplemented by evidence identified in the systematic literature review relating to clinical effectiveness and
safety generated at the time of PBAC’s consideration of the products listed on the LSDP compared to post
2016.

Research question 3 will require additional analysis to include a comparative analysis of the effectiveness and
safety of the medicine listed on the LSDP based on the published evidence (and unpublished evidence
provided by sponsor, if any) and based on analysis of patient-level data from the LSDP program. Also, LSDP
dispensing data will be used to analyse trends (by descriptive statistics on date of dispensing, days between
dispenses and amount) to confirm consistency in efficacy against original trials and as well as exploring the
impact of patient compliance to treatment (note that compliance will be further explored in ToR 6). Finally, we
will compare the current doses to the dosing used in the original trials to the recommended dose in the TGA
approved product information.

Research questions 2 and 3 will be informed by the systematic literature review on the natural history of HT-1
and stabilised disease progression and/or mortality/survival, analysis of LSDP patient-level data and LSDP
medication duration. To gain a comprehensive understanding on the effects of the LSDP medicine on patient
longevity and age-adjusted survival, an analysis of AIHW National Death Index data and Cause of Death data
to LSDP patient-level data will be sought.
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The information gathered for ToR 3 will be presented in accordance with the guidance provided in Section 2 of
the PBAC guidelines 5.0. For example, the information in the publications identified by the systematic
literature review will include assessment of internal validity; a presentation of the interventions(s) and
comparators assessed by the trials, patient characteristics in the trials, endpoints assessed by the trial and the
methods of statistical analysis, efficacy and safety outcomes of the trials. Any relevant subgroup analyses or
meta-analysis will also be presented. Finally, treatment effect variation that is related to differences between
the trial setting and the Australian setting will be discussed. The discussion will also include the applicability of
the results of the trials to the population for whom nitisinone is available on the LSDP and, also, the population
for who nitisinone should be available, if findings from ToR 2 indicate that a change to current eligibility criteria
might be warranted.

4.6 LIMITATIONS

The quality of LSDP patient-level data is likely to represent a major limitation in the evaluation of effectiveness.
Factors that may cause bias in the LSDP patient-level data include:

« loss to follow up (patients that discontinue treatment due to disease progression, mortality or adverse
events; overseas relocation; personal choice; participation in a clinical trial)

« missing/inconsistent outcome data

 deviations from recommended dose regimen

 variations in time on treatment

« age of initiation of treatment

o severity of disease

o small number of patients on the LSDP.

Sensitivity analysis available will be conducted to test the robustness of certain assumptions from the patient-
level program data and separate results on particular outcomes if the data is available.

Other limitations include the absence of a patient control group. Data is only collected on patients who qualify
for LSDP funded medicine.

Overall, it is likely that only descriptive statistics of patient level program data will be possible.
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5

ToR 4: Relevant patient-based outcomes

This Chapter outlines the methodology to address ToR 4 “Review relevant patient-based outcomes that are
most important or clinically relevant to patients with HT-1.”

The purpose of ToR 4 is to identify the treatment outcomes that are highly valued by patients with HT-1 and
their clinicians.

5.1 OVERVIEW OF DATA SOURCES TO INFORM TOR 4

To address ToR 4, an analysis of patient-based outcomes for patients receiving the LSDP subsidised
medicine will need to be undertaken. ‘Patient-based outcomes’ are also known as ‘patient-centred outcomes’
or ‘patient-reported outcomes’ (PRO) and refer to “how health services and interventions have, over time,
affected a patient’s quality of life, daily functioning, symptom severity, and other dimensions of health which
only patients can know”.3 Table 5.1 presents the research questions to address ToR 4 and the data sources
which will be used to answer each of the research questions. Details on the individual data sources are
provided in Appendix A.

Table 5.1: Research questions to address ToR 4

Data sources

ToR 4 research questions
* Systematic literature review Stakeholder consultation

. What outcomes are most important to patients and parents
with HT-1, and their clinicians, who are being treated with 4 v
the LSDP medicine?
2. How can administration of the LSDP be improved to help _ v
patients with HT-1 and their clinicians?

Abbreviations: LSDP, life saving drugs program; HT-1, hereditary tyrosinaemia type 1 disease; ToR, term of reference

The following sections explain how each of the identified data sources will be used to inform the analysis
undertaken for each of the research questions.

5.2 SYSTEMATIC LITERATURE REVIEW

The systematic review will focus on identifying HT-1 PROs related to nitisinone. Table 5.2 summarises the
literature search criteria that will be used to address ToR 4. Further detail on the systematic review
methodology is provided in Appendix B. The purpose of the literature review will largely be for the purpose of
setting the context for the stakeholder interview/focus groups in regards to what is published in the literature
about the outcomes most important to consumers.
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Table 5.2: Literature search criteria for ToR 4

Limit Eligibility criteria
Search terms Synonyms for HT-1 and an appropriate filter to identify reports relating to the incidence and prevalence of HT-

1 will guide the search. Details of the terms to be used are provided in Section D.4 of Appendix D.
Databases of o EMBASE

peer-review e Medline

literature e Cochrane Library

Other means to Clinical trial articles included for analysis in ToR 3
identify evidence Clinician input

Scan for relevant grey literature, including reports from HT-1 patient organisations and/or peak bodies
Scan of authoritative social media, blogs, and self-help websites for PROs and PRO-like patient concerns
regarding their treatment experience

o Patient-centred outcomes research online resources such as:

» PCORI (www.pcori.org)

> ISPOR (www.ispor.org)
> The Hastings Center (www.thehastingscenter.org)

» PROMIS (www.healthmeasures.net)

» COMET (www.comet-initiative.org)

Publication types | e Full text reviews, clinical trials, reports, and guidelines reporting on patient-centred outcome measures for
the treatment HT-1.

o English language and reputable trials not published in English (translated by an external provider)

Search period e Unrestricted search period for published articles

o Conference abstracts published since 2017

Study exclusion o Does not relate to patients with HT-1.

criteria o Does not relate to patient-centred outcomes.

o A patient questionnaire or outcome measurement tool without reporting on results.

Abbreviations: CAG, Clinical Advisory Group; COMET, Core Outcome Measures in Effectiveness Trials; EMBASE, Excerpta Medica database;; ISPOR, International
Society for Pharmacoeconomics and Outcomes Research; LSDP, Life Saving Drugs Program; HT-1, hereditary tyrosinaemia type 1 disease; PCORI, Patient-Centred
Outcomes Research Institute; PRO, patient reported outcome; ToR, Term of Reference

5.3 STAKEHOLDER CONSULTATION

HealthConsult intend to consult with (i) consumers (most likely parents of) and/or consumer advocacy groups
(e.g. Australasian Society For Inborn Errors of Metabolism and Metabolic Dietary Disorders Association), (ii)
clinicians and (iii) the sponsor. Input from consumers is crucial in addressing all ToR 4 research questions.
The collection and reporting of expert opinion from patients, clinicians and the sponsor will be conducted in
accordance with guidance provided in Appendix 1 of the PBAC Guidelines v.5.02.

The stakeholder consultation process will be designed to gather data to address ToR 4 research questions.
The gathering of stakeholder input will include a consumer focus group (held face-to-face or via video-
conference, whichever is suited to the peak organisation assisting with recruitment), an online consumer
survey, and/or one-on-one interviews (by telephone, face-to-face and/or via videoconference). Prior to the
stakeholder consultations, all invited individuals will be provided with a stakeholder interview/forum protocol
(except those providing input by online survey). The protocol will explain the purpose of the interviews/forums
as well as include a list of open-ended questions which will be used to facilitate discussions. The online
survey will begin by setting the context through a brief presentation of information prior to commencement of
the survey.

Stakeholder consultations will begin with a presentation of patient reported outcomes identified in the literature
review. The forum and/or interviews will then open to a facilitated group discussion where participants are
given the opportunity to describe their experience with the LSDP medicine and what outcomes are most
important to them.
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5.4 SYNTHESIS OF FINDINGS

In addressing the research questions, attempts will be made to stratify patients (where appropriate and possible)
by: age, gender, and/or severity/disease progression (if possible).

Thematic analysis of stakeholder input gathered against each question will be undertaken to identify the most
valued patient-relevant outcomes by stakeholder group. This analysis will inform research questions 1 and 2.

5.5 LIMITATIONS

Development and/or refinement of PROs and PRO measures (PROMSs) is a highly specialised area of
research. It typically involves rigorous needs analysis, conceptualisation, testing, and validation % (i.e. beyond
the activities to be undertaken in ToR 4). Therefore, further study may be required to test the validity of ToR 4
PROs identified as being important to LSDP patients, for instance, assessing if PROs are indeed a direct
result of taking the HT-1 medicine funded under the LSDP.

Being a rare disease, HT-1 patient populations are inherently small. As such, PROM tools to measure HT-1-
specific PROs are unlikely to have been developed.

It is unlikely that requested clinician data will be obtainable at the patient level therefore any analysis will be
restricted by the format in which it is provided.
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ToR 5: Value for money of LSDP treatment for HT-1

This Chapter outlines the methodology to address ToR 5 “Conduct an analysis of the value for money of LSDP
nitisinone under current funding arrangements”.

The purpose of ToR 5 is to conduct an economic analysis assessing the cost of the medicine funded under the
LSDP relative to the benefits they provide.

6.1 OVERVIEW OF DATA SOURCES TO INFORM TOR 5

To address ToR 5 an economic analysis of the HT-1 medicine funded under current LSDP arrangements will
be undertaken. Consistent with all Government investments, an economic model will be developed, to provide
Government with a standard output of value for money (e.g. QALY or ICER). Also, to ensure the ongoing
sustainability of the LSDP program funded by the Australian Government an economic model will be required
to investigate whether the actual costs are consistent with predicted costs as included in the initial LSDP
listing. The type of economic model developed to address ToR 5 will take into consideration the availability of
evidence, as identified through the review process. Table 6.1 presents the research questions to address ToR
5 and the data sources which will be used to answer each of the research questions. Details on the individual
data sources are provided in Appendix A.

Table 6.1: Research questions to address ToR 5

Data sources
Systemati LSDP LSDP MBS, | Stakeholder

ToR 5 research questions LSDP pricing PBAC

¢ literature patient-level| dispensing data submissions PBS, AR- consultatio
review? data data DRGs nP

What is the total annual cost of treating a HT-1
patient with the LSDP medicine®? Is this
different to what was expected at the time the - v v v v - v
medicine was included on the LSDP (e.g.
actual vs predicted)?

2. What difference in quality of life is estimated
for treated and untreated patients with HT-1?
Is this different to what was expected at the v v - - v - -
time the medicine was included on the LSDP
(e.g. actual vs predicted)?

3. What difference in survival is estimated for
treated and untreated patients with HT-1? Is
this different to what was expected at the time v v - - v - -
the medicine was included on the LSDP (e.g.
actual vs predicted)?

4. How do the costs and outcomes associated
with nitisinone® compare with the costs and v v v v v v v
outcomes of standard of care?

Abbreviations: AR-DRGS, Australian Refined — Diagnosis Related Groups; LSDP, Life Saving Drugs Program; MBS, Medicare Benefits Schedule; HT-1, hereditary
tyrosinaemia type 1 disease; PBS, Pharmaceutical Benefits Schedule; PBAC, Pharmaceutical Benefits Advisory Committee; ToR, term of reference
% Only Nitisinone (Orfadin®) is in-scope of the review
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The following sections explain how each of the identified data sources will be used to inform the analysis
undertaken for each of the research questions.

6.2 SYSTEMATIC LITERATURE REVIEW

Two systematic literature reviews (described under Table 6.2) will be conducted to source information for ToOR
5. These systematic literature reviews will focus on economic evaluations and quality of life. Table 6.2
summarises the literature search criteria that will be used to address ToR 5. The search strings to be used in
the literature search are based on Canadian Agency for Drugs and Technologies in Health’s (CADTH)
Database Search Filters.6 The relevant PubMed search string can be found in Appendix D (refer to Section
D.5). Further detail on the systematic review methodology is provided in Appendix B.

Table 6.2: Literature search criteria for ToR 5

Search terms e Synonyms for HT-1 and an appropriate filter to identify economic evaluations and quality of life measures will
guide the search. Details of the terms are provided in Section D.5 of Appendix D.

EMBASE

Medline

Tufts Medical Centre CEA Registry

University of York Centre for Reviews and Dissemination

Health Economic Evaluations Database (HEED)

Websites of HTA and reimbursement agencies: NICE, CADTH, SMC

Manual scan of reference lists of included articles

Databases

Other means to

identify relevant

information

Publication types |e Full text systematic reviews, literature reviews, clinical trial publications, economic evaluation reports, and
reimbursement application reports

e Available in English

o Unrestricted search period as evidence has not previously been seen by LSDP EP

o Conference abstracts published since 2017

]

(]

Search period

Study exclusion
criteria

Does not relate to patients with HT-1
For the search of economic evaluations: Does not include an economic model
o For the search on quality of life: Does not include quality of life scores
Abbreviations: CADTH, Canadian Agency for Drugs and Technologies in Health; CEA, Cost-Effectiveness Analysis; HEED, Health Economic Evaluations Database;

HTA, Health Technology Assessment; HT-1, hereditary tyrosinaemia type 1 disease; NICE, National Institute for Health and Care Excellence; SMC, Scottish Medicines
Consortium, ToR, Term of Reference

(1) An economic evaluation requires articulation of health states that reflect the key possible clinical
presentations of HT-1. The first search of peer-reviewed literature, including EMBASE, Medline, Tufts
Medical Centre CEA Registry, the University of York Centre for Reviews and Dissemination and the
Health Economic Evaluations Database (HEED) will be conducted in order to identify published
economic evaluations on HT-1.

To supplement these database searches, the HTA agency websites of the National Institute for Health
and Care Excellence (NICE), the CADTH, and the Scottish Medicines Consortium (SMC) will be
searched for relevant economic evaluations. Past submissions to the PBAC and LSDP for HT-1 will
also be reviewed. The purpose of these searches is to use existing published work to inform the
development of the economic evaluation for this review, including the health states of the model, and
structural variables such as cycle length and time horizon.

Any models sourced from the literature will be assessed based on their relevance to the funding of the
in-scope LSDP medicine. In particular the health states employed in the economic evaluation should be
consistent with the major clinical complications of HT-1. If none of the models identified are appropriate
for the review, health states and outcomes will be identified from the clinical literature and an economic
evaluation will be constructed which is consistent with PBAC guidelines. The results of this literature
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review will address research question 1 of this ToR and will subsequently be used in the development of
the economic model for research question 4.

(2)  The second search will seek to identify information on mortality and quality of life for patients with HT-1.
A systematic literature review on the impact of LSDP treatment on mortality and quality of life is being
undertaken to address ToR 3. Therefore, those results will be considered prior to any additional search
being undertaken for ToR 5. This search will inform research questions 2, 3 and 4.

If possible, quality of life outcomes will be modelled by using peer-reviewed literature to assign utility
values to the health states of the model.

6.3 LSDP PATIENT-LEVEL DATA

The LSDP patient-level data will be analysed to inform what non-LSDP medicines are used in the treatment of
HT-1. The use of medicines unrelated to HT-1 will be distinguished from those that are related by consulting
with clinicians regarding which non-LSDP medicines they use to manage the symptoms and complications of
the disease. Medicines not related to the treatment of HT-1 will be excluded from the modelled economic
evaluation.

The list of concomitant medicines for each HT-1 patient will be used to calculate the amount of drug use for
the average patient on treatment with LSDP medicines. This resource will be used to address research
question 1 of ToR 5 and subsequently in research question 4.

6.4 LSDP DISPENSING DATA

The LSDP dispensing data will be used to calculate how much of the drug was dispensed to each patient in
order to calculate the cost of treating a patient for a year. This will be used to address research question 1
and to construct the economic evaluation for research question 4.

6.5 LSDP PRICING DATA

The unit costs obtained from the LSDP pricing data will be used to calculate the total cost of LSDP medicine
per patient which will be used to inform research questions 1 and 4.

6.6 PBAC SUBMISSIONS

The approach to the economic evaluation taken in previous submissions to the PBAC or LSDP will be
considered in the development of the economic evaluation. This will include the type of economic evaluation
(e.g. cost-effectiveness or cost-utility), computational methods (e.g. Markov process, microsimulation, decision
tree), time horizon, and any other relevant parameters. Any issues the PBAC had with the economic
evaluations presented will also be considered.

6.7 MBS, PBS, AR-DRG COST WEIGHTS AND NATIONAL EFFICIENT PRICE DATA

Unit costs for resources used in the management of HT-1 will be sourced in accordance with guidance
contained in the Manual of resource items and their associated unit costs’. For example, the MBS schedule
will be used to source unit costs for medical services, the PBS schedule will be used to source unit costs for
medicines, and AR-DRG cost weights and the national efficient price will be used to source unit costs for
episodes of hospitalisation. Unit costs will be used to address research questions 1 and 4.
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6.8 STAKEHOLDER CONSULTATION (IF REQUIRED)

If values for inputs to the economic evaluation cannot be sourced from higher levels of evidence according to
the hierarchy of evidence (as described in Sections 6.2 to 6.7), expert opinion will be sought. The collection
and reporting of expert opinion from patients and clinicians will be conducted in accordance with guidance
provided in Appendix 1 of the PBAC Guidelines v.5.02. Expert opinion may include data obtained through
surveys that collect clinician time data.

6.9 SYNTHESIS OF FINDINGS

The economic evaluation will be constructed and reported in accordance with the guidance provided in the
PBAC guidelines2, which specify the elements of the full economic model to be presented including:

« the type of economic evaluation, computational methods, and health states
« the costs associated with the treatment options, and
« the quality of life for patients with HT-1.

Research question 4 will be addressed by integrating information assembled in addressing the previous
research questions. Costs and outcomes for LSDP-eligible patients treated with nitisinone (on Orfadin® only),
and for standard of care (i.e. without nitisinone - diet alone) will be reported.

Validation will be performed as per the PBAC guidelines?. Internal validation will be performed using traces to
examine the flow of patients through the model, and by checking changes in the final results that result from
changing model parameters to ensure that the logic of the model is correct. External validation will be
performed by comparing the model traces and results with empirical data and by comparing the model to other
valid modelled economic evaluations (if available). Inclusion of indirect costs in economic models and societal
perspective economic evaluations are not accepted by PBAC. However this review will seek to gather
narrative on these issues through the stakeholder consultations so that they can be included in the discussion
of value for money in the Review Report.

6.10 LIMITATIONS

The most significant limitation in ToR 5 is that the clinical evidence may not be sufficient to produce a high-
quality economic evaluation or to allow for meaningful external validation. The validity of any economic
evaluation depends on the quality of the evidence. In the case of HT-1, it is likely that relatively few clinical
studies exist, and the ones that have been conducted are likely to have recruited low numbers of patients (i.e.
due to it being a rare disease). An additional issue is that modelling of surrogate outcomes to patient-relevant
outcomes such as mortality and quality of life may be required. Such modelling may decrease confidence in
the results of the economic evaluation. These limitations may impact important elements of the economic
evaluation, such as the outcome to be modelled, which cannot be decided on until the clinical evidence is
reviewed. These decisions will be based on the quality of the evidence uncovered during the review and
through discussion with the LSDP EP.
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ToR 6: Utilisation of the LSDP HT-1 medicine

This Chapter outlines the methodology to address ToR 6 “Review the utilisation of nitisinone, including the way
its stored and dispensed, and evidence of patient compliance to treatment”,

The purpose of ToR 6 is to review how the LSDP funded medicine (i.e. Orfadin®) is used to ensure quality use
of medicine. This includes analysing patient doses, duration of treatment and patient compliance.

7.1 OVERVIEW OF DATA SOURCES TO INFORM TOR 6

To address ToR 6, a review of the utilisation of the LSDP HT-1 medicine, including the way they are stored
and dispensed, and evidence of patient compliance to treatment, will need to be undertaken. Table 7.1
presents the research questions to address ToR 6 and the data sources which will be used to answer each of
the research questions. Details on the individual data sources are provided in Appendix A.

Table 7.1: Research questions to address ToR 6

Data sources

ToR 6 research questions Systematlc .LSDP . LSDP. LSDP PBAC Stakeholder
literature | patient-level dispensing . . . .
. pricing data | submissions | consultation
review? data data
Utilisation |
1. How many patients (by year and in total) have
been treated under the LSDP? How does this _ v v ) v _
compare with expectations at the time the
medicine was included on the LSDP?
2. How many units (by year and in total) have
been dispensed under the LSDP? How does _ v v ) v _

this compare with expectations at the time the
medicine was included on the LSDP?

3. What is the expenditure (by year and in total)?
How does this compare with expectations at the - v v v v -
time the medicine was included on the LSDP?°

4. What is the rate of change in patient numbers,
units, and expenditure year on year and

7. What is the average duration (and distribution
around duration) of treatment?

v

v

overall? How does this compare with - v v v v -
expectations at the time the medicine was
included on the LSDP?

5. Has there been utilisation beyond the eligibility v v v _ v v
criteria?

6. What quantity and value of LSDP medicine is _ _ v v _ _

wasted? Has this changed over time?
Compliance |

v

8. What is the average dose (and distribution
around average dose)? How does this compare
to the approved® use of the medicine?

4

v

v

4

v

9. What s the average dose frequency (and
distribution around this dose frequency)? How
does this compare to the approved use of the
medicine?

10. Have patients had treatment breaks? If so, what
proportion of patients and why?
Drug storage
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Data sources
Systematic LSDP LSDP

LSDP PBAC Stakeholder
pricing data | submissions | consultation

116309 DRI R B literature | patient-level dispensing

review? data data

11. Is there variation in storage and dispensing
processes by drug custodians (e.g. pharmacies v - v - - v
or patients)?

Abbreviations: LSDP, Life Saving Drugs Program; HT-1, Hereditary Tyrosinaemia type 1 disease; PBAC, Pharmaceutical Benefits Advisory Committee

a Includes Product Information

b Including the application of PBS like pricing policies

¢ Regulatory (such as TGA) and LSDP approved doses

As part of addressing the research questions above, the analysis will examine trends on compliance by age
for each question. The following sections explain how each of the identified data sources will be used to

inform the analysis undertaken for each of the research questions.

7.2 SYSTEMATIC LITERATURE AND DOCUMENTATION REVIEW

A systematic literature review will be conducted to inform patient compliance with HT-1 medicines. Information
sought will be on appropriate dosage schedules and usage outside of guidelines. Table 7.2 presents the search
strategy. The relevant PubMed search string can be found in Appendix D (refer to Section D.6). Further detail
on the systematic review methodology is provided in Appendix B.

Table 7.2: Literature search criteria for ToR 6

Search terms e Synonyms for HT-1 and an appropriate filter to identify publications on treatment compliance will guide the
search. Details of the terms are provided in Section D.6 of Appendix D.

Databases e EMBASE

Medline

Cochrane library

PBAC PSDs

Manual scan of reference lists of included articles

Medicine Product Information (TGA)

LSDP documents (Australian Government Department of Health)

o Full text systematic reviews, literature reviews, clinical trial publications, and reimbursement application reports
e Available in English
[ ]
[ ]

Other means to
identify relevant
information

Publication types

Search period Unrestricted search period for published articles

Conference abstracts published since 2017

Study exclusion | e Does not relate to patients with HT-1
criteria

Abbreviations: EMBASE, Excerpta Medica database; HT-1, Hereditary Tyrosinaemia type 1 disease; PBAC, Pharmaceutical Benefits Advisory Committee; PSD; Public
Summary Document; TGA, Therapeutic Goods Administration

In addition to the systematic literature review, Pl for the in-scope LSDP subsidised HT-1 medicine will be
obtained from the TGA website. Dosage information from the PI will be compared against the real-world use
of medicines available in the LSDP dispensing dataset (refer to Section 7.4). This comparison will enable an
analysis of how compliant LSDP patients are to treatment to inform research questions 8 and 9 as well as
identification of treatment breaks to inform research question 10. Information from the LSDP eligibility criteria
for HT-1 will be used to address research question 5. Finally, information from the Presentation and Storage
Conditions section of the Pl will be used to describe the intended way the medication should be stored by
medicine custodians and will inform research question 11.

7.3 LSDP PATIENT-LEVEL DATA

The LSDP patient-level dataset and dispensing dataset will be linked by a unique identifier for each patient.
This will allow the examination of any relationship between changes in clinical variables and dosing. LSDP
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patient-level data will be used to understand reasons for any change in the use of the medicine. Reasons
which may be identified through the analysis of the LSDP patient-level data may include disease progression,
reduction in the clinical effectiveness of treatment, and adverse events. The levels of succinylacetone, and
clinical indicators of disease severity may be included in clinical notes. Any additional information included in
clinical notes will be analysed to address research questions 1to 5 and 7 to 10 concerning patient compliance
and utilisation (including beyond progression).

Due to the small number of patients, only descriptive statistics will likely be presented.

7.4 LSDP DISPENSING DATA
Two variables in the LSDP dispensing dataset will be used to inform the research questions in ToR 6:

(1) The number of days between dispensing will be used to inform research question 9. A mean, standard
deviation, median, and inter-quartile range will be calculated to provide detail on the variability of the
interval between dosing across the entire LSDP.

To inform research question 10, the interval between dosing will be compared with the dosage regimen
from the literature.

(2)  The dispensed amount will be calculated using the strength and the number of tablets, capsules or
bottles of suspension dispensed on each occasion. Summary statistics will be produced for the
dispensed amount. This will be compared with the prescribed dose, as well as product information to
assess whether the actual use of the medicine complies with the approved use. This will also allow
identification of any medication wastage and a breakdown of annual wastage costs. ldentifying the
amount of medicine patients receive, including whether patients are on treatment at all, will be used to
address all ToR 6 research questions.

7.5 LSDP PRICING DATA

The unit costs from the LSDP pricing data will be used to calculate the cost of LSDP medicine dispensed over
the period of funding. This will be compared to the financial projections at the time of listing to address
research question 3 and the rate of change will be calculated to address research question 4. To calculate the
amount of wastage and address research question 6, the total cost of the program will be compared with the
amount which would be spent if exact quantities of the medicine could be dispensed. These wastage
calculations will supplement the value for money calculations in ToR 5.

7.6 PBAC SUBMISSIONS

The estimated number of patients that will use the medicine, the unit costs, and the total cost of funding over
five years will be extracted from the financial estimates in Section 4 of the relevant PBAC submissions. The
number of patients and total cost of providing the medicine will be compared between the real-world costs
(based on LSDP dispensing and pricing data) and the initial projections. It will be determined whether the
difference between the two is due to a discrepancy in the total number of patients, the number of units of the
medicine dispensed, or unit cost of the medicine. Other than for direct comparison to the projections at the
time of funding, the PBAC submissions may also give insight into the process of deciding upon criteria such as
eligibility and maximum dosing. This data will be used to address research questions 1 to 5, and 8.

7.7 STAKEHOLDER CONSULTATION

Stakeholders may be approached to fill any information gaps identified within the utilisation assessment. This
consultation may occur by approaching specific stakeholders directly or through administration of an online
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survey. Again, the use of expert opinion to address the research questions in the review will follow the methods
described in Appendix A of the PBAC guidelines. The content of these questions will focus on the reasons for
the utilisation behaviour observed in the dispensing data and any issues with compliance.

7.8 SYNTHESIS OF FINDINGS

To address the research questions related to utilisation (research questions 1 to 6), LSDP dispensing data and
LSDP pricing data will be used to create a budget impact analysis calculating the number of patients on the
LSDP medicine, the amount of medicine used in each year, the unit cost of each dose, and the total cost to the
LSDP for each year. Actual costs using LSDP data will be compared to projected costs from the historical
PBAC submissions. To address research question 5, LSDP patient-level data and dispensing data will be
interrogated to identify patients whose disease has progressed to the point where nitisinone is no longer a
suitable treatment. Stakeholder input will be sought if the LSDP datasets are not sufficient for this purpose.
The criteria which define whether a patient is no longer suitable for nitisinone will be based on the exclusion
criteria from the HT-1 guidelines®. For research question 6 (wastage), real-world utilisation will be compared
with the modelled situation where it is possible to dispense the exact required dosages.

To address the research questions related to compliance (research questions 7 to 10), LSDP dispensing data
will be analysed to assess the duration of treatment, average dose and dose frequency (including breaks from
treatment). This will be compared to the Pl document in order to assess whether practice is compliant with the
approved use of the medicine. The systematic literature review will be used to inform the findings on patient
compliance to treatment and supplemented by qualitative data gathered through stakeholder consultation
process. Analysis of stakeholder input will be used to inform the reasons for any dosing deviations.

To address drug storage, stakeholder input will be sought to determine how LSDP medicines are stored at
various points between reception at the pharmacy and administration. Thematic analysis of the stakeholder
input will be compared with directions on storage and handling from the PI. This will inform research question
11 by determining whether users are handling the medicine appropriately.

7.9 LIMITATIONS

The most significant limitation in ToR 6 is the quality of the LSDP datasets. ToR 6 involves in-depth analysis
of the LSDP patient-level and dispensing datasets to identify information which addresses the research
questions. Any gaps in the data will impact the ability to inform and/or validate the data against each of the
research questions. For research question 5 (utilisation of medicines beyond the eligibility criteria) for
example, it may not be possible to identify when disease progression has occurred from the LSDP patient
level or dispensing data. Itis also important to place suitable parameters to define treatment breaks in the
analysis of patient compliance. Where analyses are unable to be conducted or if there is a lack of confidence
in the validity of the results due to data quality issues, this will be noted, and suggestions will be made
regarding how to address these issues at the system-level in the future.
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8

ToR 7: Developing technologies that may impact future access

This Chapter outlines the methodology to address ToR 7 “Investigate developing technologies that may impact
future funded access”.

The purpose of ToR 7 is to identify what treatments and/or testing methodologies, if any, are emerging for HT-
1 and what impact (if any) this could have on the administration of the program going forward.

8.1 OVERVIEW OF DATA SOURCES TO INFORM TOR 7

To address ToR 7, a horizon scan of developing technologies and innovations that may impact future access
(i.e. within the next five years) to the LSDP subsidised HT-1 medicine will be undertaken. For the purpose of
the scan, technologies are defined as emerging treatments and testing methodologies. Table 8.1 presents the
research questions to address ToR 7 and the data sources which will be used to answer each of the research
questions.

Table 8.1: Research questions to address ToR 7

Data sources

Peer- Early HTA/
Clinical trials Other

ToR 7 research questions reviewed | assessment research  Regulatory
literature and alert  organisation  agencies registries sources?
databases systems s

News

1. What new treatments are
emerging and how are they to v 4 v v v v v
be used?

2. What new patient testing
methodologies are being v v v v v v v
developed / adopted /
promoted?

3. What is the potential impact of
developing technologies on v v v v v v v
the LSDP?

Abbreviations: LSDP, life saving drugs program; HT-1, hereditary tyrosinaemia type 1 disease; ToR, term of reference
a Includes Australasian Society For Inborn Errors of Metabolism and Metabolic Dietary Disorders Association

Horizon scans are implemented to detect emerging healthcare technologies and innovations and inform
stakeholders. ldentified technologies and innovations undergo rapid assessment and are prioritised based on
their potential impact for patients and the healthcare system. Consequently, these could impact on future
access. Furthermore, identified technologies and innovations could have the ability to impact the
administration of the LSDP. This could be due to the identification of extra patients, see more usage, thus,
increasing government expenditure. Potentially significant technologies and innovations will be assessed in
terms of their effectiveness, cost, safety, impact to the health system and ethical considerations.

The following sections explain how each of the identified data sources will be used to inform the analysis
undertaken for each of the research questions.
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8.2 PEER-REVIEWED LITERATURE
A search of the literature for new and emerging pharmaceuticals and testing methodologies relevant to HT-1 will
be conducted using:

(1)  Peer-reviewed databases: Cochrane, PubMed, and Embase.com. The PubMed search terms are
provided in Table 8.2. The databases will be searched using Boolean logic and the syntax unique to
each database.

(2)  The selected sources given in Appendix E will also be reviewed for new medicines or molecules for rare
diseases and conditions. Further detail on the systematic review methodology is in Appendix B.

Table 8.2: Literature search criteria for ToR 7

Parameter ‘ Search terms and limits

Search terms ¢ Synonyms for HT-1 and an appropriate filter to identify clinical guidelines will guide the search. Details of
the terms are provided in Appendix D.

Limits e English and reputable trials not published in English AND humans

Search period o Articles published from 2015 so as to only identify new and current treatment modalities

o Conference abstracts published since 20172

Abbreviations: HT-1, Hereditary tyrosinaemia type 1 disease
a Conference abstracts/posters subject to a two-year restriction to allow for manuscript publication of current evidence

The sources shown in Table E-1 located in Appendix E (also summarised in Sections 8.3-8.8), will be
searched using the same terms. However, searches will be varied using single terms, phrases, or
combinations of these due to the search limitations that each source allows. A simpler approach is likely
required for sources that use a search engine platform, although advanced searches will be used if the option
is available. The horizon scan seeks to determine the impact of technologies and innovations that are likely to
emerge within the next three to five years. Given the lag time in regulatory submissions between Europe,
American and Australia, the horizon scan will search for papers from 2015 (or abstracts from 2017) to account
for this.

8.3 EARLY ASSESSMENT AND ALERT SYSTEMS

Three different sources that specialise in scanning for future treatments will be utilised as described in
Appendix E. By using these sources, incoming technologies can be detected and analysed for their potential
impact on future access and usage of HT-1 treatments. By using three different sources it is believed that
information will likely be corroborated or further supported, allowing for better analysis. Additionally, by using
multiple sources, exclusive findings and publications can also be detected.

8.4 HTA/INDEPENDENT RESEARCH ORGANISATIONS

Several different HTA agencies and research organisations will also be sourced to determine the impact of
impending technologies on future access as described in Appendix E. Given the nature of these organisations,
emerging technologies will have gone through an assessment with their impact assessed for a foreign healthcare
system. However, the benefits of novel technologies are likely to be identified and communicated in their
publications. These findings will also be used in assessing for the impact of developing technologies on future
access of HT-1 treatments.

Department of Health Page 26
Review of Life Saving Drug Program Medicines
Final Review Protocol - HT-1 disease medicines




HealthConsult

In addition, as suggested at the stakeholder forum, minutes of meetings post PBAC between Sponsor and
Department will be requested and used as input into the review.

8.5 REGULATORY AGENCIES

Three main agencies (EMA, FDA and TGA) will also be reviewed. By researching these agencies,
technologies that are likely to be commercially available in Australia within the next three to five years can also
be identified. From the reports obtained, information such as efficacy and safety data can also be presented
to inform the impact of developing technologies on future access for HT-1 patients.

8.6 NEWS

News websites specialising in healthcare, pharmaceutical and testing technologies will be researched for any
developing innovations as described in Appendix E. Furthermore, other commercially available products that
could impact HT-1 patients but may not necessarily go through the traditional regulatory and HTA route can
also be identified. The potential impact of new innovations on HT-1 patient numbers, usage of medications
and government expenditure will also be analysed. Lastly, news websites can also be used to corroborate on
findings from other data sources but also report on exclusive news.

8.7 CLINICAL TRIAL DATABASES

Four main clinical trial registries will be reviewed to identify developing technologies that could impact future
access for HT-1 patients as described in Appendix E. These databases will be used to identify biomedical
advancements in diagnostics, prognostics, and therapeutic agents that may be submitted to a regulatory
agency as well as an HTA agency. Clinical trial databases will also identify developing technologies from
Phase I to IV but also provide a synopsis on the type of technology used (e.g. chaperone/gene/substrate
reduction therapy).

8.8 OTHER

Other resources, as described in Appendix E, will also be investigated. This is not only corroborate findings
from the other five major sources but also to identify any other missing pieces of information that could impact
on the assessment of developing technologies on future access of HT-1 treatments.

Also, stakeholders consulted as part of other ToRs will be asked whether they are aware of any new
treatments and/or patient testing methodologies, and what impact if any, they believe they will have on the
LSDP over the next five years.

8.9 SYNTHESIS OF FINDINGS

|dentified developing health technologies will be presented according to their category (e.g. treatment or test).
Categories of findings will be discussed, with detail provided for new technologies. Where possible, the
likelihood of emergence of the new technology in the near future will be assessed. Particular types of new and
emerging technologies will be reviewed briefly in which the following will be included:

¢ Introduction (Brief background)
e Intervention (What is the technology? How does it work?)
e Comparators (What other options are available?)
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o Where will the intervention fit in the management algorithm for HT-1?

e What are the characteristics of the population in whom it is being studied?
o Effectiveness (How well does the technology reach its outcomes?)

o Safety

e Costimpact

e Ethical cultural or religious considerations

o List of studies/references

In addition to these criteria, a summary sheet will be completed (Appendix E, Table E-2). The goal of the
summary sheet is to provide a synopsis of the identified technology, in addition to its clinical and regulatory
progress to date. The table will also address the other criteria listed above where possible.

By addressing these topics, the identified technology’s impact on: a patient’s life expectancy; quality of life;
whether alternative treatments are available; and the Australian health system can be reviewed. Technologies
to emerge within the next three to five years will be presented and discussed. Any medicines that are not
expected to emerge within this time frame (e.g. medicines for which only animal studies are available) will not
be reviewed.
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APPENDIX A: DESCRIPTION OF DATA SOURCES

A1 LSDP PATIENT-LEVEL DATA

LSDP patient-level data is collected annually for all patients on the LSDP through the initial and annual
reapplication for LSDP subsidised treatment for HT-1.

Through the LSDP, the Australian Government provides subsidised access for eligible patients to expensive
lifesaving medicines. Treating physicians with relevant specialist registration who wish to apply for their
patients to receive access to Australian Government subsidised treatment for HT-1 through the LSDP are
required to complete criteria for general, initial and ongoing eligibility to access subsidised treatment.

The treating physician must submit the reapplication form to the LSDP by 1 May every year if they wish their
patients to continue to receive subsidised treatment through the LSDP.

The reapplication form must demonstrate clinical improvement in the patient or stabilisation of the patient's
condition, and evidence to support ongoing eligibility for the treatment of HT-1 must be provided.

The treating physician must declare that the patient continues to meet the eligibility criteria to receive
subsidised treatment through the LSDP in accordance with the guidelines.

For HT-1, a patient must:
(1)  satisfy the initial and ongoing eligibility criteria as detailed below;

(2) participate in the evaluation of effectiveness of the drug by periodic assessment, as directed by these
Guidelines, or have an acceptable reason not to participate;

(3)  not be suffering from any other medical condition, including complications or sequelae of HT-1, that
might compromise the effectiveness of the drug treatment; and

(4)  be an Australian citizen or permanent Australian resident who qualifies for Medicare?.

LSDP patient-level data collected annually for patients on the LSDP receiving HT-1 treatment nitisinone is
presented in Table A-1.

Table A-1: LSDP data collected annually from HT-1 patients

Patient Level Program Data

Observations

Height

Weight

Succinylacetone (SA) (Urine and/or blood)

Blood tests

Full blood count
Liver function tests

o-fetoprotein (AFP)
History of other iliness, co-morbidities, diagnoses

Current medication

Source: Australian Government Department of Health. Accessed 2019. Life Saving Drugs Program (LSDP) guidelines for initial and annual reapplication for
subsidised treatment for HT-1.
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A2 LSDP DISPENSING DATA

LSDP dispensing data is collected continuously throughout the year for all patients on the LSDP receiving
subsidised access to medications.

A pharmacist who is nominated by the treating physician to receive and dispense LSDP medications is
designated as an ‘Authorised Person’ and has a range of responsibilities regarding the LSDP stock. These
responsibilities include receiving the stock, confirming that it is in good condition, ensuring that the stock is
handled in accordance with the TGA-approved product information, checking the expiry date, and notifying the
Department if the patient is enrolled in a clinical trial or has ceased treatment.

A major responsibility is that pharmacists are required to maintain a dispensing record for each patient. This
record is based on a template provided by the Department and if a dispensing record is not provided when
requested, the Department is unable to place an order for that particular patient. The Department audits these
details approximately every three months to review patient compliance and determine future supply
requirements.

The information expected to be included in these dispensing records for patients on the LSDP receiving HT-1
treatment nitisinone is presented in Table A-2.

Table A-2: LSDP dispensing data collected from HT-1 patients

LSDP Dispensing Data
Identifying information

Patient identifier (e.g. X01)

Date of birth

Age

Month on the program
Year on the program
Date of first dose

Weight
Dispensing information

Date of dispensing

Number of days between dispensing
Prescribed dose

Dispensed amount (mg)

Quantity of vials dispensed

Amount discarded (mg)

Cost of discarded amount
Dispensing pharmacy

Comments

Cost Information

Unit Cost

Cost per mg

Gross Cost

Total Cost of Dose ($ Ex GST)

Annual cost

Number of dispensing in a year

Treatment year (1 = full year of treatment in a given year)

Cost of wastage

Average dose prescribed

Source: Australian Government Department of Health. Accessed 2019. Life Saving Drugs Program (LSDP) HT-1 dispensing records.
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A3  LSDP PRICING DATA

The LSDP pricing data is expected to include details on the arrangement between the Department and the
pharmaceutical company (Menarini) that own the in-scope medication for HT-1. The data collected regarding
the pricing of LSDP medications is presented in Table A-3.

Table A-3: LSDP pricing data for HT-1 treatment

LSDP Pricing Data
General information
Medicine (i.e. nitisinone)
Date of funding
Sponsor
Deed expiry date
Number of patients
Average patient age
Average dose
Number of new applications in a given year
Number of doctors
Pricing
Price per tablet/capsule/bottle (suspension) (GST ex)
Price per tablet/capsule/bottle (suspension) after 1 May 2019

Annual average cost per patient per year
Source: Australian Government Department of Health Life. Accessed 2019. Life Saving Drugs Program (LSDP) Attachment A (1) Drug Overview of nitisinone on the
LSDP.

A4  PBAC SUBMISSIONS

All medicines on the LSDP have undergone assessment by the PBAC, but been rejected because of failure to
meet the required cost-effectiveness criteria. These submissions may include both clinical effectiveness and
safety clinical evaluation. The economic information, includes:

« type of economic evaluation

e comparator

« estimated number of patients with the disease

o estimated number of patients that will take the medicine

A5 STAKEHOLDERS: PEAK ORGANISATIONS Australasian Society For Inborn Errors Of
Metabolism (ASIEM)

ASIEM is a special interest group of the Human Genetics Society of Australasia (HGSA) comprising of
laboratory scientists, metabolic physicians, nurses, and dieticians that are involved in the diagnosis and
treatment of inborn errors of metabolism. This group supports education and research on inborn errors of
metabolism by:

o developing dietary handbooks;
« distributing rare samples to biochemical genetic laboratories;

« providing grants for travel associated with attending scientific meetings, small projects for the
advancement of screening, diagnosis, and management of inborn of metabolism and education grants for
HGSA members to gain qualifications or experience in specialised areas.

https://www.hgsa.org.au/asiem
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A.5.2 Metabolic Dietary Disorders Association (MDDA)

MDDA is a non profit organisation formed by parents of those suffering from a range of rare genetic disorders
known collectively as inborn errors of metabolism (IEM), including HT-1. MDDA represents and supports
families and individuals affected by a genetic IEM through the provision of various services such as:

« Distributing paper and online newsletters which include information on support services, invitations to
events and surveys, research studies, government discussion papers and consultation forums;

« Telephone and one on one support services for emotional support, resource provision and advice;

« A peer mentoring program that provides psychosocial support to targeted groups (e.g. adolescents,
parents of newly diagnosed children, etc.) that are vulnerable to compliance issues due to the nature of
their circumstances;

« National and social events to encourage networking, education, and information exchange.
https://www.mdda.org.au/
https://www.facebook.com/metabolicdietarydisordersassociation/

A.5.3 The Network of Tyrosinemia Advocates (NOTA)

NOTA is a world-wide non-profit organisation formed by those affected by tyrosinaemia and their family and
friends. They advocate for:

« treatment for all affected individuals;

o support for parents of those affected;

e new born screening that is efficient and specific.

http://notacares.org/

https://www.facebook.com/pg/tyrosonemiagroup/about/?ref=page_internal

Patient representation is critical in the Review of the LSDP. Input from ASIEM and MDDA will be sought
where data source “Stakeholder Consultation” is included in a ToR.
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APPENDIX B: SYSTEMATIC LITERATURE REVIEW METHODOLOGY

B.1  SYSTEMATIC LITERATURE SEARCH

A systematic literature review is a rigorous and highly methodical appraisal and synthesis of research articles.®
HealthConsult will conduct systematic reviews in three steps:

(1) Identification of relevant evidence — The identification of evidence relevant to all ToR will rely on a
systematic literature review. The search strategies will encompass both the peer-reviewed literature
and any additional evidence (such as, published international registry data and public summary
documents or unpublished PBAC pivotal trial data) provided by key stakeholders.

The Medline, EMBASE and Cochrane Library databases will be searched for eligible peer-reviewed
articles. These will include clinical studies that consider the medicine nitisinone for the treatment of HT-
1. No restrictions will be placed on the time period searched as HT-1 has not previously been
included/considered by the LSDP EP. The reference lists of relevant papers will also be scanned for
other studies potentially missed in the database searches.

All eligible articles will be downloaded into EndNote (X 9). Two reviewers from the evidence review
team will independently screen titles and abstracts (where available) for all citations retrieved by the
literature search. All citations listed for inclusion for full text review will be independently assessed by
the two independent reviewers. Any disagreements will be resolved by a third reviewer to reach
consensus.

The ‘a priori’ inclusion criteria will be determined from the PICO criteria that form the basis of the
research question. Studies reporting at least one primary outcome will be eligible for inclusion if they
satisfied the correct population, intervention and comparator criteria. Outcomes of interest to be
reported are relevant life extension, primary efficacy and safety outcomes. Exclusion criteria include
literature identified as opinion pieces, editorials or other papers without a clear study design or
description of methods or results or low powered statistical results.

Eligibility criteria will be applied to the titles and abstracts of included citations; full articles will be
retrieved for further assessment where the citation appears to meet the eligibility criteria. The same
criteria will be applied to the full articles. Full articles that initially met the eligibility criteria but which
were later excluded will be documented, with reasons for exclusion reported. Study eligibility will be
assessed by two reviewers from the evidence review team who will screen titles and abstracts (where
available) for all citations retrieved by the literature search. All citations listed for inclusion for full text
review will be assessed by the same independent reviewers. Any disagreements will 