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ABSTRACT

Many jurisdictions now request economic evaluations as part of their decision-making
procedures for the pricing and reimbursement of pharmaceuticals and other health
technologies. Decision makers may not have economic evaluations with local data inputs
available, and may wish to use studies already performed in other settings. Furthermore
performing all pharmaco-economic evaluations locally is not always efficient. In the last
decades several methods have been developed for assessing the transferability of economic
evaluations. Data, methods and results are transferable if a potential user can assess their
applicability to their setting and they are applicable to that setting. The aim of this thesis is
to describe issues around transferability of health economic studies, and to test one of the
recently published methods for assessing transferability. For the purpose of testing the
method, whose concept was published by Boulenger (2005) and supplemented in detail by
Nixon (2009), an economic evaluation of (bivalent or quadrivalent) HPV vaccination of
girls only in pre-sexual period alongside cervical cancer screening versus screening alone.
The method evaluates the level of reporting of the items most relevant for transferability,
but does not assess what the ICER value would be in another setting. A systematic
literature search of economic evaluations of HPV vaccination was first performed. The
transferability of a total of thirty economic evaluations was assessed. Studies had in
general moderate quality of reporting items relevant for transferability. Furthermore, the
interpretation and scoring process were considered as subjective, and some items were not
only difficult to interpret but we also had difficulties to apply them on specific case of
HPYV vaccination. The lowest level of reporting was assessed for effectiveness and benefit
measures, while detailed information about discounting and study perspective were better
provided. Basic costs data like currency, included costs, price year etc. were well reported.
On the other hand details about sources of cost values were assessed as insufficient. Based
on our research work we could see that the checklist is not well suited for model-based
studies, as only two items of the checklist applied on the model properties and that further
specification of items in this section would be useful. In future, research of factors
influencing transferability of economic evaluations should be performed, especially their

relative importance should be investigated. Guidelines for transparent and comprehensive



reporting of economic evaluations should be developed, specifically tailored for model-

based and trial-based economic evaluations.



POVZETEK

UvVOD

V zadnjem obdobju se v vse ve¢ drzavah pri odlocanju o financiranju zdravil zahteva
predlozitev farmakoekonomskih Studij. Farmakoeknomske Studije z lokalnimi podatki niso
vselej na voljo, zato je v takih primerih prisotna teznja po uporabi Studij izvedenih v drugih
drzavah. Poleg tega izvedba farmakoekonomskih Studij na lokalni ravni ni vedno
ucinkovita, ne samo iz finan¢nih razlogov, ampak tudi zaradi pomanjkanja podatkov, Casa
in Cloveskih virov. Podatki, metode in rezultati Studije so prenosljivi, kadar posameznik
lahko oceni njihovo aplikativnost na svoje okolje in lahko le-te tja tudi prenese. Stevilni
faktorji, kot so na primer znacilnosti zdravstvenega sistema, stroSki, epidemiologija
bolezni, razpolozljivost virov v zdravstvu, razlicna klinicna praksa, demografske
znacilnosti itd. vplivajo na prenosljivost farmakoekonomskih evalvacij iz enega okolja v
drugo. Nedavno tega je bila v Stevilnih drzavah aktualna odlocCitev o umestitvi cepljenja
proti humanem papiloma virusu v zdravstveni sistem. Humani papiloma virus je
povzroditelj predrakavih in rakavih sprememb na maternicnem vratu. Na svetu vsako leto
zboli za rakom materni¢nega vratu 470.000 in umre 233.000 zensk. Obstaja vec serotipov
humanega papiloma virusa. Trenutno sta na voljo dve cepivi, ki preprecujeta okuzbo s
serotipoma 16 in 18, ki povzrocata 70% vseh primerov raka materni¢nega vratu. Uvedba
omenjenega cepljenja v klini¢no prakso predstavlja velik finan¢ni zalogaj za zdravstvene
sisteme po vsem svetu, zato so odlocitve o uvedbi cepljenja temeljile tudi na njegovi
ekonomski upravicenosti oz. stroSkovni ucinkovitosti. Znatne razlike v epidemiologiji,
klini¢ni praksi in stroskih zdravljenja so povecale potrebe po lokalnih farmakoekonomskih
podatkih in postavile v ospredje vprasanje prenosljivosti ze obstojeCih farmakoekomskih

studij.

NAMEN

Namen diplomske naloge bo predstaviti podrocje prenosljivosti farmakoekonomskih studij

in aplikacija ene izmed objavljenih metod za vrednotenje prenosljivosti (t.i. toCkovnik



EURONHEED) na primeru S$tudij stroskovne ucinkovitosti cepljenja proti humanem

papiloma virusu.

METODE

V zadnjem desetletju so bile objavljene metode oziroma poskusi vrednotenja prenosljivosti
farmakoekonomskih $tudij. V diplomski nalogi smo na prakti¢en primer aplicirali tako
imenovani tockovnik EURONHEED, ki je bil prvi¢ objavljen leta 2005 s strani Boulenger
in sod. ter dopolnjen leta 2009 s strani Nixon in sod. Omenjeni tockovnik z
dvainstiridesetimi vpraSanji ocenjuje prenosljivost metodologije in podatkov, uporabljenih
v farmakoekonomski Studiji, na nacin, da preverja kvaliteto in doslednost porocanja
kljuénih informacij. Avtorji tockovnika so tudi dolocili Sestnajst vprasanj, ki so jih ocenili
kot najbolj pomembne pri ocenjevanju prenosljivosti med posameznimi okolji. Vsako
vprasanje se tockuje z vrednostmi 0, 0,5 ali 1, oziroma se ozna¢i kot neuporabno. Na
koncu se izracuna delez moznih tock. Za izbrani Studijski primer smo na sistematic¢en nacin
v podatkovnih bazah MEDLINE in NHS EED poiskali objavljene farmakoekonomske
Studije, jih selekcionirali na podlagi predhodno dolocenih vkljucitvenih kriterijev ter jih

tockovali.

REZULTATI

Na podlagi iskalnega profila smo identificirali 159 zadetkov, izmed katerih smo glede na
vkljucitvene kriterije v toCkovanje vkljucili 30 Studij. V povpre¢ju so imele Studije
ocenjeno kakovost porocanja na srednjem nivoju. Razpon dosezenih tock (delez vseh
moznih tock) je segal od 23,3% do 79,0%, povprec¢na vrednost je znaSala 61,7%. V
primeru dela tockovnika, ki vsebuje 16 najbolj pomembnih vprasanj o prenosljivosti, je
bilo skupno Stevilo dosezenih tock visje. Povpre¢na vrednost je znaSala 75,3%, razpon pa

je bil od 41,7% do 100%.

Nekatera vpraSanja smo s tezavami interpretirali in tockovali. Aplikacija metode
ocenjevanja prenosljivosti se je izkazala kot relativno subjektiven nacin evaluiranja, poleg

tega so se dolocCena vpraSanja slabo nanaSala na na$ izbrani primer. Najmanj izrpen nivo



porocanja je bil ocenjen za podatke o u¢inkovitosti in mere koristnosti, medtem ko so bili
podatki o diskontni stopnji in vidiku raziskave bolje opisani. Osnovni podatki o stroskih,
kot so valuta, vklju€eni stroski, leto obracunanih stroskov itd. so bili ocenjeni kot dobro

porocani, medtem ko so bili viri stroskov slabse porocani.

ZAKLJUCKI

Na podlagi naSega primera je razvidno, da je toc¢kovnik EURONHEED manj ustrezen za
modelne farmakoekonomske Studije. Le dve izmed 42-ih vprasanj se namre¢ nanasata na
informacije o modelu. Nadaljna specifikacija zlasti tega dela vprasalnika bi bila

dobrodosla.

Izracun doseZenih toCk predstavlja relativno grobo oceno prenosljivosti. ToCkovanje je
subjektivne narave, Se posebno pri vpraSanjih, ki niso dovolj specificno definirana. Ravno
tako je interpretacija koncnega rezultata teZavna, saj avtorji metode ne navajajo kaj
posamezna vrednost to¢k v praksi pomeni (pri kateri vrednosti se Studija smatra kot

prenosljiva).

Potrebno je nadaljno raziskovanje faktorjev, ki vplivajo na prenosljivost, zlasti njihova
relativna pomembnost. Kljuénega pomena je tudi nadaljni razvoj smernic, ki bi dolocale
transparentno in iz¢érpno poro€anje v objavljenih farmakoekonomskih $tudijah, ter
zajemale vse vidike prenosljivosti. Smernice bi bilo smiselno oblikovati loceno za modelne

Studije in za farmakoekonomske raziskave, ki se izvajajo vzporedno s klini¢nimi.
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LIST OF ABBREVATIONS

HTA = Health technology assessment

EUnetHTA = European Network of Health Technology Assessment

INAHTA = International Network of Agencies for Health Technology Assessment

ISPOR = International Society of Pharmacoeconomics and Outcomes Research

QALY = Quality adjusted life year

ICER = Incremental cost-effectiveness ratio

EURONHEED = European Network of Health Economic Evaluation Databases

NHS EED = National Health Service Economic Evaluation Database

MEDLINE = Medical Literature Analysis and Retrieval System Online

HPV = Human papillomavirus

CIN = Cervical Intraepithelial Neoplasia

ICC = Invasive cervical carcinoma

FIGO = the International Federation of Gynecology and Obstetrics

PAP smear test = Papanicolaou smear test

IMF = International Monetary Foundation
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1. INTRODUCTION

Healthcare systems have developed at different speeds and with differing degrees of
complexity throughout the previous decades, reflecting the diverse political and social
conditions in each country. Despite their diversity all systems share a common reason for
their existence, namely the improvement of health for their entire populations. To attain
this goal a healthcare system undertakes a series of functions, most notably the financing
and delivering of healthcare services. Since available resources are limited, delivering
health services involves making decisions. Decisions are required on what interventions
should be offered, the way the health system is organized, and how the interventions
should be provided in order to achieve an optimal health gain with available resources,
while, at the same time, respecting people’s expectations. Decision makers thus need

information about the available options and their potential consequences. (1)

Over the last decade, Health Technology Assessment (HTA) has developed as a field of
scientific research to inform policy and clinical decision making around the introduction

and diffusion of health technologies. (2, 3)

HTA is a multidisciplinary field that systematically evaluates the effects of a technology
on health, on the availability and distribution of resources, and on other aspects of
healthcare system performance, such as equity and responsiveness. HTA addresses
economic, organizational, social, and ethical impacts of a new technology. (1) Health
technology is considered as a broad term that encompasses medicines, medical devices,
diagnostic tests, medical and surgical procedures, and other clinical, public health and

organizational interventions. (2, 3)

The beginning of HTA in Europe can be dated back to the late 1970s, when interest in the
economic aspects of health technologies started to grow, and the first scientific activities in
the evaluation of health interventions in terms of HTA can be identified. (4) Since the
beginning of HTA activities, efforts have been made at international level to share

experiences. Today, networks exist at the European level (European Network of Health

12



Technology Assessment (EUnetHTA)), as well as outside Europe (International Network
of Agencies for Health Technology Assessment (INAHTA)). (2, 3)

1.1. Transferability of economic evaluations

A health economic analysis is an integral part of an HTA assessment. Two or more
alternative treatment strategies are compared in terms of their costs and benefits, and the
result is expressed as an incremental cost-effectiveness ratio (ICER). ICER represents
additional costs that are produced to obtain an additional unit of health. New interventions
with a high ICER value can be denied reimbursement on the grounds of not providing
enough benefit for the additional resources needed to treat a patient with a new

intervention.

HTA agencies throughout Europe now request from manufacturers to submit an economic
evaluation when applying for drug reimbursement. As more and more jurisdictions request
economic studies, the burden on health technology manufacturers and researchers
increases, particularly when the various national guidelines insist on the presentation of

local data, or the use of specific methods. (5)

However, performing studies locally is not always feasible. This limitation is particularly
typical for small countries and for low and middle income countries with limited resources
for carrying out economic evaluations. Consequently, decision makers in these countries
may not have economic evaluations with local data inputs available, and may wish to use
studies already performed in other settings. This is time and cost saving compared to

conducting a completely new study for their local environment. (6, 7)

Decision-makers can use economic evaluations from other jurisdictions in two ways: a) by
applying the conclusions directly because the results are either assumed or assessed to be
relevant for their local setting; b) by using the methods and data that are applicable and
substituting local methods and data for those that are not. (8) Namely, studies may be

considered generalizable if they can be applied to a range of jurisdictions without any

13



adjustment needed for interpretation and transferable if they can be adapted to apply them
to other settings. (10)

The published literature reveals that transferability has no explicit and unambiguous
definition, and it is often not clearly distinguished from generalizability. (8, 9) Some
published concepts of transferability issues refer directly to results of the economic
evaluations (study), others to data used in economic evaluations and some even to
methods performed in economic evaluations. Particularly transferability of methods was

addressed in a recently published paper. (10)

However, some of the authors write about the transferability of the studies in a very
general manner, and it might be usually understood that results of the study are addressed.
(11) For example, Spéth et. al. (1999) consider that the results of a study are transferable
if potential users can assess whether the results apply to their settings and adapt them if
necessary. (6) Welte et. al. (2004) do not explicitly define concept of transferability,
although they implicitly refer to it as the capacity to use results of the economic
evaluations obtained in study country to another (decision) country. (9, 12) Drummond et.
al. (2005) consider economic evaluations to be generalizable if the results of an HTA
undertaken in one country are relevant to another. In addition to this statement they state
that studies performed in other setting cannot be applied without adaptation in another
location, and are most of use in the setting where they were performed. (13) Boulenger et
al. (2005) define generalizability as the degree to which results of an economic analysis
hold true in other settings, while transferability is defined as: data, methods and results
are transferable, if a potential user can assess their applicability to their setting and they are
applicable to that setting. They understand transferability as a broader concept comparing
to generalizability. (8) Mason and Mason (2006) concept of generalizability encompass
three elements: technical merit (authors emphasize the meaning of transparent reporting,
use of best methods, best-quality evidence etc.), applicability (to policy context) and
transferability, where the latter denotes capacity to directly use the findings in other
settings in a reliable way. (14) Goeree et al. (2007) interpret transferability in terms of
using data of economic evaluations from one geographic area to another. Transferability is

interpreted as a very geographic concept and is not precisely distinguished to
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generalizability. Several terms such as transferability, generalizability, portability and
extrapolation have been used to describe when data from an economic evaluation done in
one geographic area is transferred to another location or transferred across time. (15)
According to the ISPOR (International Society of Pharmacoeconomics and Outcomes
Research) Task Force’s working definitions are economic evaluations generalizable if
they apply, without adjustment, to other settings. Data are transferable if they can be
adapted to apply to other settings. (10) Barbieri et al. (2010) gives a very similar definition.
Namely, studies may be considered as generalizable if they can be applied to a range of
jurisdictions without any adjustment needed for interpretation. Studies are transferable if
they can be adapted to apply to other settings. (11) The definition published by Boulenger
et. al. (8) seems to be the most explicitly defined and also covers the widest range of
transferability issues concerning data, results and methods used in economic evaluations.
Furthermore, it is in line with recently published ISPOR Good Research Practice Task
Force’s report. (10) Therefore, use of the term transferability in the thesis is based on the
definition by Boulenger et. al.: transferability is defined as: data, methods and results
are transferable, if a potential user can assess their applicability to their setting and they are
applicable to that setting. Also, the method (EURONHEED transferability checklist,
described below) used in our case to assess transferability of studies applies to the same

definition.

1.2. Factors limiting transferability of economic evaluations

In the literature several reasons for limiting transferability are mentioned, which might

vary from location to location. Main factors affecting transferability are shown in Figure 1.
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Figure 1: Factors affecting transferability (adapted from Goeree (15), Drummond (17))

Goeree et al. (2007) summarized and categorized the literature on factors affecting
transferability of economic evaluation data. They developed a classification system which
grouped 77 factors into five broad categories based on the characteristics of the patient,
disease, provider, health care system and methodological interventions. Details about this

classification system are presented in Table I.
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Table I: Classification of factors potentially affecting transferability (15)

Patient characteristics

Disease characteristics

Provider characteristics

Health care system characteristics

Methodological characteristics

Demographics (age, gender,
race), education, socio-
economic status

Epidemiology
(incidence/prevalence, disease
progression, spread)

Clinical practice,
conventions, guidelines,
norms

Absolute or relative prices

Costing methodology,
estimation procedures

Risk factors, medical history,
genetic factors

Disease severity, case mix

Experience, education,
training, skills, learning
curve position

Available resources (staff, facilities,
equipment), programs, services

Study perspective

Lifestyle, genetic factors,
environmental factors

Disease interaction, co-
morbidity, concurrent
medications

Quality of care provided

Organization of delivery system,
structure, level of competition

Study factors (artificial trial
conditions, industry-related
bias)

Attitudes toward treatment,
culture, religion, hygiene,
nutrition

Mortality due to disease

Method of remuneration
(supplier-induced demand)

Level of technological advancement,
innovation and availability

Timing of the economic
evaluation

Life expectancy, mortality
rates

Patient identification

Available treatment options
(comparators)

Clinical outpoints/outcome
measures

Compliance and adherence
rates, ethical standards

Cultural attitudes

Capacity utilization, economies of
scale, technical efficiency

Discount rates

Income, employment rates,
productivity, work loss time,
friction time

Incentives for providers,
liability

Access to programs and services

Exchange rates, purchasing
power parties

Population density,
immigration and emigration
patterns

Market form of suppliers, payment
of suppliers, suppliers incentives

Opportunity cost (foregone
benefits)

Population values

Waiting lists, referral patterns

Affordability (CE thresholds)

Type of insurance coverage,
user fees, co-payments

Regulatory and organizational
infrastructure, licensing of products

Incentive of patients

Availability of generics or
substitutes

Specialization of labour

Incentives for institutions

17




1.3. Development of methods for assessing transferability

Methods to assess transferability and variability in economic evaluation studies have been
discussed extensively in the literature relating to both trial-based and modelling studies. (6)
In the last decades several methods have been developed for assessing the transferability of

economic evaluations.

One of the first general methods developed to decide which studies are transferable is the
model of Welte. Welte’s model is a decision chart method that includes general and
specific knock-out criteria to assess whether the study is transferable, and how the ICER

would change in another setting. (12)

Knock-out criteria can be described as criteria that make the transfer of study results
always impossible or so troublesome that conducting a new study is a better option. (12)
Thus, by using general and specific knock-out criteria it can be determined which studies
can be transferred to the decision country and which not. Detailed scheme of the decision
chart is presented in the Appendix. Three general knock-out criteria are: 1) the evaluated
technology is not comparable to the one that shall be used in decision country, 2) the
comparator is not comparable to the one that is relevant in the decision country (for
example a comparator drug is not licensed in the decision country) and 3) the study does
not possess an acceptable quality. If any of the general knock-out criteria apply then it is
impossible to transfer study results from one country to another. If the study passes these
general knock-out criteria, the specific knock-out criteria are used to determine which parts
of the studies are transferable. Specific knock-out criteria were defined with the help of
transferability factors identified through literature review, and were systematically
grouped. Details about potential transferability factors included in Welte’s model are

presented in Table II.

Factors or specific knock-out criteria in the transferability checklist are used to determine
the correspondence between the study country and the decision country. This is carried out
in three steps. First, the relevance of each transferability factor on the incremental cost-

effectiveness ratio (ICER) in the study country is determined. In the second step, the level
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of correspondence between the study country and the decision country for this
transferability factor is estimated. At last, the expected effect of the factor on the ICER in
the decision country is assessed. When e.g. the factor is relevant and the correspondence
between the study country and decision country is high, the change of the ICER in the
decision country will be small. In the case of a low correspondence, the estimation of the
ICER will be biased, and the correct ICER might be either higher or lower, depending on

the estimated direction of change.

After these three steps, it can be decided which (modelling) adjustments are necessary to
transfer the foreign studies. Modelling adjustments are always necessary when there are
big differences between the study country and the decision country. Namely new resource
utilisation and valuation, or even modifications of the original model structure may need to

be performed. Further details about the decision chart are illustrated in the Appendix.

Table II: Specific knock-out criteria of Welte’s model

Group of transferability factors Potential transferability factors ‘

perspective, discount rate, medical cost approach,

Methodological characteristics productivity cost approach

absolute and relative prices in healthcare, practice
Healthcare system characteristics variation, technology availability

disease incidence/prevalence, case-mix, life
expectancy, health-status preferences, acceptance,
compliance, incentives to patients, productivity and
work-loss time, disease spread

Population characteristics

Welte’s model enables identification of the most needed adjustments. Its advantage is that
it helps to prioritise adjustments by importance and determine what data should be
primarily gathered. Authors concluded that this method also shows that the more complex
the study is, the more effort is required to assess the transferability. They applied their
decision chart to three case studies and predicted they might have missed some specific
issues in transferability. Furthermore, they stated that their approach might be rather
pragmatic than purely scientific as it includes descriptive estimation of the transferability

factors.
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Boulenger et. al. (2005) developed a checklist containing concepts which should be
considered in the economic evaluation studies to ensure their transferability. The objective
of the checklist development was to provide a tool for assessing the level of reporting
transferability information, which is fundamental to any assessment of transferability of

economic evaluations. (8)

The checklist consists of forty-two items related to overall quality of economic evaluation
and helps to assess the level of reporting of transferability information. The full checklist
represents the general quality checklist. The forty-two different questions are divided into
six main sections: subject and key elements of the study (questions Q;-Q,, HT,-HT,, SE;-
SE,,P;, SP;-SP4, M|-M,), characteristics of the methods measuring clinical outcomes
(questions E;-E7), measure of the health benefits used in the economic analysis (questions
Bi-Bs), costs (questions C;-Cy;), discounting (questions D;-D4), and discussion by the
authors (questions S;, Oy). The checklist is provided in Table III.

Table III: Transferability information checklist provided by Boulenger et al. (8)

Transferability information checklist question

Q1 |Is the study question clearly stated?

Q2 | Are the alternative technologies justified by the author(s)?

HT1? | Is the intervention described in sufficient detail?

HT?2? | Is (are) the comparator(s) described in sufficient details?

Did the authors correctly specify the setting in which the study took place (e.g. primary care,

SE1 community)?

SE2? | Is (are) the country state which the economic study took place clearly specified?

P1* | Did the authors correctly state which perspective they adopted for the economic analysis?

Is the target population of the health technology clearly stated by the authors or when it is not done

SP1* can it be inferred by reading the article?

Are the population characteristics described? (e.g. age, sex, health status, socio-economic status,

SP2 inclusion/exclusion criteria)

Sp3? | Does the article provide sufficient detail about the study sample(s)?

Does the paper provide sufficient information to assess the representativeness of the study sample

SP4 with the respect to the target population?

M1 |Ifamodelisused is it described in detail?

M2 | Are the origins of the parameters used in the model given?

If a single study is used is the study design described (sample selection, study design, allocation,

E1 | follow-up)?

If a single study is used are the methods of data analysis described (ITT/per protocol or

E2 | observational data)?
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If based on a review/synthesis of previous published studies, are review methods described (search

E3 strategy, inclusion criteria, sources, judgment criteria, combination, investigation of differences)?

E4 | If based on opinion, are the methods used to derive estimates described?

E5* | Have the principal estimates of effectiveness measures been reported?

E6 | Are the side effects or adverse effects addressed in the analysis?

E7* | Does the article provide the results of a statistical analysis of the effectiveness results?

B1 | Do the authors specify any summary benefit measure(s) used in the economic analysis?

B2 | Do the authors report the basic method of valuation of health states or interventions?

B3 Do the authors specify the source(s) of health states (e.g. Specific patient population or the general
public)?

B4 | Do the authors specify the valuation tool used?

B5?* |Is the level of reporting of benefit data adequate (incremental analysis, statistical analyses)?

C1? | Are the cost components/items used in the economic analysis presented?

C2 | Are the methods used to measure costs components/items provided?

C3 | Are the sources of resource consumption data provided?

C4 | Are the sources of unit price data provided?

C5* | Are unit prices for resources given?

C6* | Are costs and quantities reported separately?

C7* |Is the price year given?

C8 |Is the time horizon given for each element of the cost analysis?

C9* |Is the currency unit reported?

C10 |Is a currency conversion rate given?

C11 | Does the article provide the results of a statistical analysis of cost results?

D1 | Was the summary benefit measure(s) discounted?

D2 | Were the costs data discounted?

D3 | Do the authors specify the rate(s) used in discounting costs and benefits?

D4 | Were discounted and not discounted results reported?

S1* | Are quantitative and/or descriptive analysis conducted to explore variability from place to place?

01?* | Did the authors discuss caveats regarding the generalizability of their results?

“Items comprising the transferability subchecklist.

Additionally, a subchecklist was suggested, consisting of the some of the above mentioned
items which were considered to be the most important for assessing the transferability. The
full checklist of 42 items represents general quality checklist, when the subchecklist of 16
items represents checklist assessing transferability properties of the study. The thought was
that, whilst a study could have a high score on the overall checklist, it may be deficient in
several important areas. The authors of the method independently selected a subset of
questions they felt were most essential to judge the transferability of a paper. The

subchecklist contains sixteen questions: HT;, HT,, SE,, Py, SP;, SPs, Es, E7, Bs, Cy, Cs, Ce,
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Cy, Co, S| and O;. From the checklist with 42 questions all the items about health
techonolgies, perspective, half of the items about study population and almost half of
questions from cost section were selected as most important items for assessing

transferability of the studies and were therefore included in the subchecklist.

For the scoring purpose, the answers to each question are classified as: 'yes', ‘partially’, 'no
or no information provided' and 'not applicable’. Responses are given the score: 1 for 'yes',
0.5 for 'partially’ and 0 for 'no or no information provided'. When the answer is 'not
applicable’, the question is excluded from the scoring by reducing the denominator in the

summary formula. A summary score is derived using the following formula:
Scores (%) = LZ Six100,
n—-x<"

where i = 1,.., n, n is the number of questions, X is the number of questions for which

response was N/A and S is the score of each question.

The score reflects how thoroughly and consistently key methodological items have been
addressed and how precisely they are reported. Contrary to the method of Welte, this

method does not evaluate how the ICER would change in another setting.

The checklist exists of a large number of items, whereby all of them are equally important.
In addition, the reporting criteria are very loosely specified, which puts the user of the
checklist to uncertainty while determining the values of scores. Therefore, in 2009 Nixon
et al. (20) published guidelines for completing the checklist presented by Boulenger et al
(2004) and called it the EURONHEED transferability information checklist. In their paper
they provided supplementary instructions so that the overall and subchecklist can be more

consistently utilised.

In 2008 Antonanzas et. al. (21) published a comment on existing methods for assessing
transferability, and introduced a new transferability index for published economic

evaluations. They extended principles presented in studies of Boulenger et al. and Welte et
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al. in a way to obtain measurement of the transferability that not only summarises the
results, but also weighs items according to their relative importance, and considers the
possibility of stopping the checking process when some critical factors are identified (as
suggested by Welte et al.). Authors propose the assessment of the General Transferability
Index, which represents a degree of general transferability, where critical and non-critical
objective factors of a given study are determined and weighted. Critical objective factors
are factors leading to initial exclusion of the study if the quality of the study is low or if the
relevant parameters needed to calculate the cost-effectiveness ratio are not provided.
Additionally, the Specific Transferability Index is defined as a degree of specific
transferability, representing the level of difficulty that exists in applying or adapting the
information from the original study to the new setting. Authors applied the method on a set
of economic evaluations of infectious diseases. To gain the weights for non-critical factors
they sent their questionnaire to seven different HTA agencies in Spain. They have shown
that the degree of applicability of the second index depends on the characteristics of the
decision maker and his ability to use the information contained in the original study.
Therefore, the Specific Transferability Index must be tailored to the specific setting where

the original study is to be applied. (21)

Since our research group at Maastricht University has already had experience with the
method of Welte et al. (18) but not others we decided to test the EURONHEED checklist
that was proposed by Boulenger et. al. and further specified by Nixon et. al. The full

checklist as described by Nixon et. al. is provided in the Methods section.

An economic evaluation of Human papilloma virus (HPV) vaccination was chosen as a
study case with regards to the importance of this recent health care topic in Slovenia and
worldwide. Due to the high costs of vaccination, country specific epidemiology of HPV
infections and cervical cancer, and benefits of vaccination occurring in the distant future, a
large number of health economic evaluations was anticipated. In this respect, brief
information about the HPV vaccines, cervical cancer, and models used for evaluating cost-

effectiveness of HPV vaccinations is provided in the following section.
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1.4. Cervical cancer and HPV vaccination

Worldwide, the incidence of cervical cancer is 470,000 new cases and 233,000 deaths per
year; it is the second leading cause of cancer deaths in women, with 80% observed in
developing countries. Around Europe the incidence of cervical cancer is approximately 10-

15 women per 100 000 women yearly. (22)

It has been found that infection with HPV is a necessary, although not sufficient cause of
cervical cancer. (23) HPV is primarily spread through sexual contact and is associated with
a wide range of diseases, including cervical, vaginal, vulvar, anal, penile, head and neck

cancers, as well as anogenital warts and recurrent respiratory papillomatoses. (24)

Persistent infection with cancer-associated HPV (termed oncogenic or high-risk HPV)
cause the majority of squamous cell cervical cancer, the most common type of cervical
cancer, and its precursor lesions, the low-grade cervical dysplasia Cervical Intraepithelial
Neoplasia-1 (CIN1) and moderate-to-high-grade dysplasia (CIN2/3). Multiple HPV strains
cause varying degrees of invasive cervical cancer (ICC) and its CIN precursors. HPV
strains 16 and 18 cause approximately 70% of all cervical cancers and CIN3, 50% of CIN2
cases and 35 to 50% of all CIN1. Low-oncogenic HPV risk types 6 and 11 account for
90% of genital wart cases. (25)

Cervical cancer screening programs, such as the use of routine screening via the
Papanicolaou (PAP) cervical smear, have substantially reduced the incidence and mortality
of ICC in developed countries over the past 50 years. (25, 26) However, there has been a
slowing of these declines in recent years due to poor sensitivity of cervical cytology,
anxiety and morbidity of screening investigations, poor access to and attendance of
screening programs, falling screening coverage, and poor predictive value of

adenocarcinoma, an increasingly common cause of invasive cervical carcinoma (ICC). (26)

Recently, two different HPV vaccines were approved and are already available on the
market - a bivalent vaccine (Cervarix®) which prevents infection with oncogenic types 16

and 18, and a quadrivalent vaccine (Gardasil®) which prevents also infection with types 6
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and 11. Type 6 and 11 are the main cause of genital warts. Both vaccines were proven to
be safe and highly effective against type-specific persistent infection. Phase 3 trials showed
that the bivalent vaccine was 100% effective against HPV types 16 and 18, and the
quadrivalent vaccine was 98% effective. (27, 28) Based on the proportion of CIN lesions
and invasive cancer that is attributable to HPV types 16 and 18, vaccination was assumed
to reduce approximately 35% of CIN 1 lesions, 51% of CIN 2/3 lesions, and 66% of ICC.
(29) HPV vaccines, however, do not offer full protection against cervical cancer, as they
do not protect against all oncogenic HPV strains, such as e.g. strains 31 and 45, which are
also implicated in ICC and cervical dysplasia. In addition, due to the limited follow-up,
long-term efficacy is still uncertain but within 5 years no reduction of efficacy was

observed and HPV type-specific antibody levels remained at high level. (30)

1.5. Modelling cost-effectiveness of the HPV vaccination

There are two types of economic evaluations (31):

a) Clinical trial based economic evaluations: using patient-level data collected

alongside randomized controlled trials (analysis of patient records or charts)

b) Model based economic evaluations: based on secondary analysis of data using

decision analytical modelling

Decision modelling is increasingly used as a tool in economic evaluations, particularly
where there is a specific resource allocation decision to be taken. The value of a formal
analytic framework for decision making is that it offers a means of synthesizing available
evidence from a range of sources rather than relying on a single study. It provides a way of

relating the available evidence to the specific decision problem being posed. (31)

In health economic evaluation, models are typically used in two situations. First, where the
relevant clinical trials have not been conducted or did not capture costs, decision analytic

models are used to synthesize the best available data. Second, where the clinical trials

25



measure intermediate endpoints or have only short-term follow-up, models are used to

extrapolate beyond the trial to final endpoints. (32)

Modelling frameworks include formalised approaches such as decision trees, Markov
models, discrete event simulation and system dynamics. Models vary in complexity and
resources required. The choice of approach depends on the characteristics of the disease,
the impact of the technology, and the availability of data for its assessment. No single

framework is always applicable. (33)

In the case of cervical cancer, simulation models can be used to translate short-term
findings from vaccine trials into predictions of long-term outcomes. Two types of
mathematical models have been used to evaluate the long-term effectiveness of a

vaccination programme: Markov/cohort models and transmission dynamic models.

Cohort models are used to track the costs and outcomes associated with a group of
individuals of identical age over time, whereby individuals transit across different health
states defined in the model. Cohort models concern either a cohort of specific size (e.g.,
1000 females) or unspecific size where the focus is on estimating the changing

probabilities of being in different states.

In this type of model, each individual can reside in only one health state at any point in
time and transitions occur from one health state to the other at defined intervals of equal
length according to transition probabilities based on population characteristics (age, sexual
risk, HPV type). The process can be repeated until the entire cohort has advanced to the
death state and then survival time and healthcare costs are calculated with the time spent in
each compartment over the lifetime of the cohort. For HPV, the different states are usually
susceptible (have not been infected), infected, CIN and invasive cervical cancer (Figure 2).
Some models may also include screening and treatment compartments that modify the

transition probabilities.

On the other hand, a dynamic model, instead of following a single cohort, tracks a

changing population over time. In a dynamic model, individuals constantly enter the model
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as they are born and exit as they die, which means that, as long as people are being born,
the model does not have a natural stopping point. In this type of model, individuals are
susceptible, infected or immune (immunized individuals who have recovered from an

infection or have been vaccinated), or progress on to CIN and invasive cervical cancer.

The main difference between Markov and dynamic modelling is that the latter accounts for
the HPV vaccination reducing the prevalence of infection in the population over time.
Thus, dynamic modelling has the advantage of properly assessing the impact of “herd
immunity”. Herd immunity means protection of the non-vaccinated individual due to a
reduction in the transmission of infection (to significantly reduce the rate of cervical cancer
in the population as a whole, about 70 % of girls need to be vaccinated to achieve herd
immunity (36)). From the cost-effectiveness perspective, accounting for the herd immunity

leads to lower values of the incremental cost-effectiveness ratio.

Another advantage of dynamic modelling is that it allows more flexibility, such as
accounting for type-specific HPV and individual-based risk factors, permits the risk of
future events to depend on one or more prior events, and allows evaluation of a female-
only versus a male-female vaccination programme. Nevertheless, dynamic transmission
models require more model parameters, which increase the level of model uncertainty. (34,

35) Figure 3 represents an example/a scheme of a dynamic model.
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Medical treatment according to
German guidelines

Figure 2: Schematic diagram of a Markov model used as the German cervical cancer screening model.
(adapted from (37)) A hypothetical cohort of women may acquire a different health state within a lifetime
based on cervical cytology/histology: no cervical lesion (well), benign hysterectomy (Benign hysterectomy),
mild cervical intraepithelial neoplasia (CIN 1), moderate cervical intraepithelial neoplasia (CIN 2), cervical
intraepithelial neoplasia/carcinoma in situ (CIN 3), undiagnosed invasive cervical cancer FIGO states -1V
(Und. FIGO I-1V), diagnosed invasive cervical cancer FIGO states [-IV (Diag. FIGO I-1V), cervical cancer
survivors 5 years after cervical cancer diagnosis and treatment (Cervical Cancer Survivor), death from
cervical cancer (Cervical Cancer Death) and death from other causes (Death). Women may remain in the
same health state, progress or regress to another health state, may die from cervical cancer as a function of

FIGO-specific survival rates or may die from other causes as a function of age and gender.
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Figure 3: Schematic diagram of a dynamic model (adapted from (38)). The entry of new susceptible
individuals into the model is represented by the parameter A (people being born). Individuals exit the model
at the mortality rate E, which can be compartment specific. Parameter B represents the rate at which
susceptible individuals become infected over a small period of time (parameter B changes with time, hence
reducing the prevalence of HPV infection over time means that susceptible individuals are less likely to
become infected because there are fewer persons in the population to infect them with HPV — this indirect
effect of vaccination is called ‘herd immunity effect”). To account for the changing prevalence of HPV
infection in the population, the parameter B is measured as a function of time, age, the number of sexually
active persons in the population who are infected and not infected, the way they form sexual partnerships,
and the transmission probability of HPV infection per partnership. The parameter B thus accounts for the
transmission dynamics of HPV infection over time. Parameters C and D are equivalent to parameters

(probability of progressing to another state of the disease) in a cohort model.
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2. AIM

The objective of the thesis is to describe issues around the transferability of health
economic evaluations, and to test one of the recently published methods for assessing
transferability, the EURONHEED checklist. For the purpose of testing the method, whose
concept was published by Boulenger (2005) and supplemented in detail by Nixon (2009),

an economic evaluation of HPV vaccination was chosen as a study case.
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3. METHODS

First, a systematic search of published economic evaluations of HPV vaccination was
performed. Based on the pre-defined inclusion criteria appropriate studies were selected

and scored using the EURONHEED checklist.

3.1. Systematic literature search

Published studies were searched in two for economic evaluations crucial databases:

MEDLINE and NHS EED databases.

MEDLINE (Medical Literature Analysis and Retrieval System Online) is a bibliographic
database of life sciences and biomedical information. It includes bibliographic information
for articles from academic journals covering medicine, nursing, pharmacy, dentistry,
veterinary medicine, and health care. MEDLINE database is freely available on the internet

and searchable via PubMed (http://www.ncbi.nlm.nih.gov/pubmed/).

The NHS Economic Evaluation Database (NHS EED) is a collection of critical
assessments of published economic evaluations of health care interventions. The purpose
of the database is to assist researchers and decision makers in systematically identifying,
interpreting, appraising the quality of economic evaluations, which are spread over many
databases and paper based resources. NHS EED is available free of charge on the internet

(http://www.york.ac.uk/inst/crd/).

The search was performed in July 2010. In MEDLINE the following keywords or medical
subject headings were used: “costs and cost analysis” [Mesh], “Papillomavirus vaccines”
[Mesh], and “HPV and vaccin*”. The search was limited to non-review studies not older
than ten years, published in the English language, and concerning human only. The search

profile as used in MEDLINE is presented in Table I'V.

In NHS EED database the following searching criteria was used: '"HPV AND economic

evaluation AND vaccine'.
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http://en.wikipedia.org/wiki/Dentistry
http://en.wikipedia.org/wiki/Veterinary_medicine
http://en.wikipedia.org/wiki/Health_care
http://en.wikipedia.org/wiki/Internet

Table I'V: Search profile in MEDLINE

- Search criteria

"Costs and Cost Analysis"[Mesh]
"Papillomavirus Vaccines"[Mesh]

#1 and #2

m #1 and (#2 or (HPV and vaccin*))
E #4 Limits: Humans, English, published in the last 10 years, Field: Publication Type

#5 NOT review [Publication Type] Limits: Humans, English, published in the last 10
years Field: Publication Type

3.2. Inclusion criteria

For a study to be included in the transferability assessment the following inclusion criteria

were determined:

1. Study performed in a country with an advanced economy based on the International
Monetary Foundation (IMF) classification.

2. Study is a full economic evaluation

3. Study assessed HPV vaccine alongside cervical cancer screening versus screening
alone

4. Either bivalent or quadrivalent HPV vaccine was evaluated

5. HPV vaccination of girls only in pre-sexual period

Firstly, we included studies performed in countries on the IMF advanced economies list as
these countries have a comparably developed health care system. Secondly, studies had to
evaluate both costs and health benefits in order to be treated as an economic evaluation.
Thirdly, studies which assessed the introduction of HPV vaccine alongside cervical cancer
screening were selected as this is the way that HPV vaccination is applied in Slovenia and
most of the other countries. Fourthly, since there are both a bivalent and a quadrivalent
vaccine registered in Europe studies evaluating either of them were included. Lastly,
studies evaluating the vaccination of girls in pre-sexual period were selected as this target

group is represents the population that is currently vaccinated.
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3.3. EURONHEED checklist

As mentioned in the introduction, Nixon et al. published a supplemented version of
EURONHEED transferability evaluation checklist (20), which was first time introduced by
Boulenger et al. in 2005.(8) This checklist represents a part of collaborative research
between centres participating in the European Network of Health Economic Evaluation
Databases (EURONHEED) project. It was developed as a method for evaluating the
transferability and generalizability of studies to be considered for inclusion in databases

that comprise the EURONHEED network.

Since the first publication of the checklist the correspondence with researchers has
indicated the need for further clarifications in completing the checklist. Therefore Nixon et
al. provided more details about the each of 42 items so the checklist can be more
consistently completed (Table V). They wanted to ensure more clarity in the interpretation
of what is being assessed in each of the checklist items. The scoring process is, however,

the same as described in the introduction (see page 22).
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Table V: EURONHEED transferability information checklist with Nixon's instructions (items marked with * belong to the transferability subchecklist)

Study question

Q1 | Is the study question clearly stated?

Did the author(s) clearly state the hypothesis/aim/ objective of the study? Did they fully describe what they were trying to demonstrate?

Q2 | Are the alternative technologies justified by the author(s)?

Did the authors clearly explain the reason(s) for their choice of comparator(s)? If they simply stated their choice of comparator(s) the answer should be ‘no’. If
they provided a description of potential comparators and a rationale for their selection, or if they chose current practice, the answer should be ‘yes’.

Health technology

HT1® | Is the intervention described in sufficient detail?

The principal question being addressed is whether or not enough information is provided for a reader to be able to fully understand the health technology studied,
and whether or not it is applicable to other contexts. To provide a ‘yes’ answer the article should provide a full description of the technology studied, which in the
case, for example, of pharmaceuticals includes dosages, relevant intervals, method of administration (for example, orally, subcutaneously), information on how
many times per hour/day/week, for how long, and where and by whom it was administered. If only a general description is given the answer should be “partially’,
or ‘no’ if only the name of the health technology is given.

HT2* | Is (are) the comparator(s) described in sufficient details?

See explanation above for HT1.

Setting

SE1 | Did the authors correctly specify the setting in which the study took place (e.g. primary care, community)?

Give responses according to the five cases possible: correctly specified: answer ‘yes’; misspecified but can be inferred: answer “partially’; misspecified but
cannot be inferred: answer ‘no’; not specified but can be inferred: answer “partially’; not specified but cannot be inferred: answer ‘no’.

SE2° | Is (are) the country state which the economic study took place clearly specified?

Answer either ‘yes’ or ‘no’ as appropriate.

Perspective

P1* | Did the authors correctly state which perspective they adopted for the economic analysis?

This question reflects the plausible scenarios with regard to the economic perspective (stated or not) and whether or not the cost analysis matched the
stated/inferred perspective; for example, if the authors stated a societal perspective but did not include indirect costs (productivity changes), the response should
be ‘partially’. Give responses according to the five cases possible: if correctly specified with all relevant costs included: answer ‘yes’; if misspecified but can be
inferred from the reporting of costs: answer “partially’; if misspecified but cannot be inferred from the reporting of costs: answer ‘no’; if not specified but can be
inferred from the reporting of costs: answer ‘partially’, if not specified and cannot be inferred from the reporting of costs: answer ‘no’.




Study population

SP1* |Is the target population of the health technology clearly stated by the authors or when it is not done can it be inferred by reading the article?

The target population is the entire group a researcher is interested in, the group about which the researcher wishes to draw conclusions. This may differ from the
actual study population and therefore affect the generalizability of the results.

SP2 | Are the population characteristics described? (e.g. age, sex, health status, socio-economic status, inclusion/exclusion criteria)

This question refers to the population from which the sample was drawn. To answer ‘yes’ the author(s) need(s) to have described the demographic profile and
disease status where relevant of the studied population. If only a general description, i.e. a description not or only partially allowing the reader to assess if it is
applicable to the population of interest is given, the answer should be “partially’, or ‘no’ if the study population is not described.

SP3* | Does the article provide sufficient detail about the study sample(s)?

To answer ‘yes’ the authors need to have reported all of the following: whether the sample size was determined prior to the selection process and if so, how; the
sample selection process; sample inclusion/exclusion criteria (which may be additional to study population inclusion/exclusion criteria); the percentage of
patients who refused to participate or who were excluded; the number of subjects in each group; the characteristics of the subjects. If only some/none of the above
items are reported, answer ‘partially’ or 'no’. If the clinical data are derived from a literature review, there may be many samples from many studies and this
detail on the samples is unlikely to be reported, in which case the answer should be ‘not applicable’.

SP4 | Does the paper provide sufficient information to assess the representativeness of the study sample with the respect to the target population?

If the subjects in the study sample have characteristics different from those of the target/study population, these differences must be considered to be potential
confounders and may bias the outcome of the study. To answer ‘yes’ the author(s) need(s) to have described the sample in sufficient detail and when and if it
differs from the study population inclusion/exclusion criteria. They may also compare the characteristics, where relevant, of those who refused to be included in
the study with those who participated, and determine if people who dropped out of the study were different in comparison with those who remained (if the study
participants were found to be different from those who were not in the study, the results could be biased because the subjects who were potentially the ‘worst
cases’ were not included in the study). If the authors did only some of the above the answer should be ‘partially’. If the clinical data are derived from a literature
review and there are many samples from many studies, the above guidelines still apply.

Modelling

Ml | If a model is used is it described in detail?

When a model is used, to answer ‘yes’ the authors should have clearly stated the purpose of the model, described the type of model used (e.g. decision tree,
Markov model), the key assumptions of the model, provided details of the software used, and the time horizon the model is examining. ‘Partially’ should be
answered only if some of these requirements ‘yes’ are provided, and ‘no’ if no description is made of the model (stating that a decision tree, for example, is used,
is not enough). If no model is used, or other modelling such as regression analysis is performed, write ‘not applicable’.

M2 | Are the origins of the parameters used in the model given?

To answer ‘yes’ the authors need to have provided detailed descriptions of the sources (e.g. literature, expert opinion, single trial) used to derive the model’s
parameters (point estimates and ranges if appropriate). ‘Partially’ should be the answer if only some of the sources are given. Choose ‘no’ if no sources are given.
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Effectiveness

El | If a single study is used is the study design described (sample selection, study design, allocation, follow-up)?

To answer yes the authors need to have described the method of sample selection, the study design, if the study was single or multicentred, the allocation method,
the duration of follow-up and the loss to follow-up (if relevant). ‘Partially’ should be the answer if any of the requirements for ‘yes’ are not met. ‘No’ should be the
answer if either the type of study, whether or not it was single or multicentred or the duration of follow-up was not mentioned.

E2 | If a single study is used are the methods of data analysis described (ITT/per protocol or observational data)?

Did the authors: state, in the case of an experimental study, if the study was based on intention-to-treat or treatment completers, and in the case of an
observational study, if all patients included in the study were accounted for in the analysis; report the primary health outcomes used in the analysis and any
particular instrument used to measure them; discuss the comparability of the groups. If only some/none of these details were given answer ‘partially’/’no.’

If based on a review/synthesis of previous published studies, are review methods described (search strategy, inclusion criteria, sources, judgment

criteria, combination, investigation of differences)?

There are many important steps in a review. However, it is recommended that to answer ‘yes’ the authors should undertake the following: state the inclusion
and/or exclusion criteria, list the sources searched by (e.g. MEDLINE, unpublished data), specify the methods used to combine the results of the
individual primary studies (if applicable).If only some/none of these details were given answer ‘partially’ or 'no’.

E4 | If based on opinion, are the methods used to derive estimates described?

To answer ‘yes’ the authors should have reported the methods used to derive estimates of effectiveness (model parameters), e.g. consensus, experts’ opinion and
authors’ assumptions.

E5* | Have the principal estimates of effectiveness measures been reported?

To answer ‘yes’ the authors need to have fully provided (in terms of principal effectiveness measures) the results of the clinical trial, the study, the literature review
(or parameters used in the model) or the results based on opinion.

E6 | Are the side effects or adverse effects addressed in the analysis?

To answer ‘yes’ the author(s) should provide quantitative results relating to side-effects or adverse events. However, if the health technology being studied is not
associated with side-effects (although most interventions have some degree of side-effect) the answer should be ‘not applicable’.

E7* | Does the article provide the results of a statistical analysis of the effectiveness results?

Did the authors present the 95% confidence intervals and/or the p values. The responses to this question will normally be ‘yes,” ‘no’ or ‘partially’ depending on the
level of reporting. This item would not normally apply to modelling studies.
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B1 | Do the authors specify any summary benefit measure(s) used in the economic analysis?

Is a measure of benefit used for the economic analysis? For example, lives saved, numbers of life years gained, or quality-adjusted life years (QALY). If a cost-
consequences analysis is performed (e.g. several clinical outcomes are reported as in the case of a surgical intervention) write ‘not applicable’.

B2 | Do the authors report the basic method of valuation of health states or interventions?

This question only applies to cost-utility and cost-benefit analyses. In the case of a cost-effectiveness study (including cost-consequences or cost-minimization

g studies), write ‘not applicable’. To answer ‘yes’ the author(s) should report the method of valuation of health states (using generic or healthspecific valuation
@ | tools), willingness-to-pay, human capital, etc.
£ B3 | Do the authors specify the source(s) of health states (e.g. Specific patient population or the general public)?
% Answer this question only if B2 is relevant. Answer ‘yes’ if the authors indicate whose values were used to assess health states: e.g. authors’ assumption, clinician
S | and patients.
0 B4 | Do the authors specify the valuation tool used?
Answer this question only if you answered ‘yes’ to B2. To answer ‘yes’ the authors need to specify standard gamble, time trade-off, conjoint analysis, etc. If a
standard generic measure is used (e.g. EQ-5D, Health Utility Index (HUI), SF-6D) write ‘not applicable’.
B5" | Is the level of reporting of benefit data adequate (incremental analysis, statistical analyses)?
To answer ‘yes’ the author(s) need to have reported the appropriate results for each study subgroup, presented the incremental results (when applicable), and the
results of any statistical tests. The response should be ‘not applicable’ if the answer to question B1 was ‘no’ or ‘not applicable’.
Cc1’ | Are the cost components/items used in the economic analysis presented?
To answer ‘yes’ the author(s) need(s) to have stated which costs (drug, personnel, etc.) they measured and which costs were included in the final cost figure.
C2 | Are the methods used to measure costs components/items provided?
This question requires an assessment of the way each cost item was calculated. For example, was microcosting conducted or were diagnostic-related group
costing used? Irrespective of the approach used, it should be fully described. Answer ‘yes’ if the methods are fully provided, ‘partially’ if methods are provided for
some costs only or if the methods are not sufficiently described,‘no’ when no information is provided about the method of calculation of the cost items.
C3 | Are the sources of resource consumption data provided?
Answer ‘yes’ if the authors provide full details of sources, which may be: prospective or retrospective study (actual data), a model, a literature review, Health
£ Department data, etc. Answer “partially’ if sources are provided for some costs only.
8 |_C4 | Are the sources of unit price data provided?

Answer ‘yes’ if the author(s) detail where their unit prices come from, e.g. hospital source, published literature, or official prices, Answer ‘partially’ if only some
sources are provided.

C5° | Are unit prices for resources given?

Answer ‘yes’ if the authors give the unit price for each resource consumption item; “partially’ if only some unit prices are provided.

Ce6" | Are costs and quantities reported separately?

Answer ‘yes’ if the author(s) provide, for each resource included, individual costs and their associated quantities used, Answer “partially’ if some costs and
guantities were reported separately.

C7* |Is the price year given?
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Answer ‘yes’ if the cost data are presented (possibly related if resource consumption relates to different years) for a given price year.

C8 | Is the time horizon given for each element of the cost analysis?

Here we want to know the period of time covered by the cost measured (e.g.: (1) the cost of rehabilitation covers a 6-month period, which corresponds to the
length of follow-up, (2) the cost of drugs were measured for the lifetime of a patient). Answer ‘yes’ if the time haorizon for each cost element is known. This is
important as it will enable judgment regarding the need for discounting.

cY? | Is the currency unit reported?

Answer ‘yes’ if the currency is provided.

C10 | Is a currency conversion rate given?

(2]
2 | This question only applies to studies in which the results were converted from one currency to another. Answer ‘yes’ if the results were converted and the
O | conversion rate given. This question is mainly applicable to multicountry studies when the cost figures for each country are converted into a single currency unit
(in which case all conversion rates should be reported). Also applicable to single-country studies when, for example, a French study is published in an American
journal and the cost data (in Euros or in Francs) are converted into American dollars. The method should also be given (e.g. exchange rate or Purchasing Power
Parities, PPP). Answer ‘partially’ if the rate is provided for some countries in the analysis but not for all; answer ‘not applicable’ if no conversion of the results
or data was performed.
C11 | Does the article provide the results of a statistical analysis of cost results?
Answer ‘yes’ if the quantities/cost data were treated stochastically and appropriate measures of precision (e.g. p values) given. Answer ‘partially’ if descriptive
statistics were provided (such as mean and standard deviation), and ‘no’ if treated deterministically (i.e. only point estimates given). If a model is used, answer
‘yes’ if the methods to deal with cost uncertainty, such as sensitivity analyses or probabilistic sensitivity analyses, are provided.
D1 | Was the summary benefit measure(s) discounted?
Answer ‘yes’ if the time horizon warranted discounting and it was undertaken. Answer ‘no’ when the time horizon warranted discounting but it was not
o | undertaken. Answer ‘not applicable” when the time horizon is below 1 year.
E D2 | Were the costs data discounted?
g The same as for D1.
@ | D3 | Do the authors specify the rate(s) used in discounting costs and benefits?
O | Answer ‘yes’ if these data were given and relevant; ‘not applicable’ when the time horizon did not warrant discounting for costs and benefits.
D4 | Were discounted and not discounted results reported?
Answer ‘not applicable’ if discounting for costs and benefits was not relevant.
S1° | Are quantitative and/or descriptive analysis conducted to explore variability from place to place?
< | Answer ‘yes’ if the authors assessed quantitative variability in the data through (for example) sensitivity analysis (e.g. modelling using country-specific data in
2 | multinational studies, or applying country-specific cost data to determine results). Answer “partially’ or "no’ if descriptive or no comments (variations in practice)
§ were given.
-é’ o1° | Did the authors discuss caveats regarding the generalizability of their results?

Answer ‘yes’ if, in the discussion of the paper, the authors undertook an appraisal of how the particular features and methods of their study may limit the
relevance of their findings to other locations or countries.
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While scoring the included studies we realised that the general guidance for assessing
items sometimes allows a too subjective interpretation of the question. Since it was the
purpose to answer questions following the same criteria each time we decided to

additionally specify some of the items.

For answering the question HT1 with 'yes' coverage rate of girls participating vaccination
programme and the age of vaccinated girls had to be reported (the vaccination schedule
was the same for every setting, i.e. applying 3 vaccine doses). To answer 'yes' on question
HT2 authors had to provide the following data about PAP smear screening: which age
group participates screening, how frequently is screening performed, screening pattern
(clinical practice after a positive result of the screening), sensitivity and specificity of the
test, and screening coverage rate. If only some of information was provided, the answer
was 'partially’. To answer with 'yes' on item SP; (study population) we expected the age of
the girls vaccinated to be reported, since we did not have a clinical trial population sample

in our case but model based studies where scenario of the population was simulated.
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4. RESULTS

4.1. Results of search and literature review

The search criteria resulted in 129 and 30 hits in MEDLINE and NHSEED databases,
respectively. Based on the review of authors and titles 18 studies were excluded due to
duplication. The remaining 141 abstracts were reviewed to check if the study met the
inclusion criteria. As soon as one of the inclusion criteria was not fulfilled the study was
excluded. Sometimes more than one inclusion criterion was not met. Most of the studies
(107) were excluded after reading the abstract. Additional 4 studies were excluded after

reading the full text.

A total number of articles excluded according to each inclusion criterion are presented in
Table VI. Most of excluded articles were not fulfilling the criterion of being a full
economic evaluation. These articles were either reviews, experts’ opinions or
commentaries. In the end, 30 of the 159 studies found were scored. A summary of the
included studies is presented in Table VII. According to inclusion criteria all identified

studies included into scoring were model-based studies.

Table VI: Excluded studies based on reviewing the abstract or full text.

Reason for not including the study No. of studies
Study was not performed for the developed country (IMF classification) 18
Study was not economic evaluation 71

Evaluated technologies were not HPV vaccine alongside screening versus screening alone

Study was not assessing cost and effects of vaccination only of girls in pre-sexual period

40



Table VII: Summary of studies included for scoring.

No. | Author (year) Country Ref. Perspective Type of model
1. | Annemans (2009) | Belgium (39) | Belgian health care payer Markov model
Two perspectives: direct health care
2. | Bergeron (2008) | France (40) | cost perspective (payer and patients) | Markov model
and health care payer perspective
3. | Boot (2007) Netherlands | (41) | Not specified Markov model
4. | Brisson (2007) Canada (42) g/(l)lsrtlstry of health (direct medical Markov model
5. | Chesson (2008) | USA (43) | Social perspective and direct Markov model
medical costs
6. | Coupe (2009) Netherlands | (44) | Not specified Markov model
7. | Dasbach (2008) | Taiwan (45) | Health care system perspective Dynamic model
8. |deKook (2009) |Netherlands | (46) |Socictal perspective (indirect costs o do e
of vacc. and screening are included)
9. | Elbasha (2007) USA (47) | US health care system Dynamic model
10. | Ginsberg (2009) | Multiregional | (48) | Not specified Markov model
11. | Ginsberg (2007) | Israel (49) | Health care system perspective Markov model
Goldahaber- . . Microsimulation
12. Fiebert (2008) USA (50) | Societal perspective model
13. | Goldie (2004) USA (51) | Societal perspective Markov model
14. | Jit (2008) UK (52) | Health care provider perspective Dynamic model
Societal perspective, but only direct
15. | Kim (2008) USA (53) | medical and non-medical costs Dynamic model
included
16. él(l)l(;l;;ngam Australia (54) | Government perspective Markov model
Kulasingam .
17. (2003) USA (55) | Not specified Markov model
18. | Mennini (2008) | Italy (56) | Health care provider perspective Markov model
Simplified economic
. calculation base on
19. | Oddsson (2009) | Iceland (57) | Not specified CIN and ICC
reduction
20. | Rogoza (2009) Netherlands | (58) | Not clearly specified Markov model
21. | Sanders (2003) USA (59) | Not specified Markov model
22. | Szucs (2008) Switzerland | (60) | Direct health care cost perspective Markov model
23. | Thiry (2009) Belgium (61) | Belgian health care payer Markov model
24. | Usher (2008) Ireland (62) | Health care payer Dynamic model
Zechmeister . Health care payer and social .
25. (2009) Austria (63) perspective Dynamic model
26. | Dasbach (2008) | Norway (64) | Norwegian health care system Dynamic model
27. él(l)l(;l;;ngam UK (65) | Health system perspective Markov model
28. | Rogoza (2008) Multiregional | (66) Health care payer and socictal Markov model
perspective
29. | Suarez (2008) Multiregional | (67) | Health care payer Markov model
30. | Taira (2004) USA (68) | Not specified Dynamic model
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4.2. Results of scoring

Scores for each study and item are shown in Table VIII (table spans across two pages). At

the bottom of each column the final score represents the percentage of the maximum score.

The minimal score calculated in the checklist was 23.3 (subchecklist 41.7) and the
maximal score 79.0 (subchecklist 100.0). The average score was 61.7 (subchecklist 75.3),
and the median 63.5 (subchecklist 79.2). The standard deviation was 12.6 (subchecklist
29.4).

Figure 4 shows the distribution of total scores across different ranges for the checklist and
the subchecklist separately. Most of the studies (40%) achieved 60-70% of the maximum
score. Scores were higher if only items forming the subchecklist were selected, in which

most (40%) studies having 80-90% of the maximum score.

The correlation between results of the checklist and subchecklist is presented in Figure 5.

The correlation was strong, with a Pearson coefficient R* equal to 0.74.
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Table VIII: Results of scoring of 42 checklist items for each study. At the bottom scores of checklist and subchecklist are summarized using the formula presented in
Methods.

Checklist Sequential number of the study included in scoring
items 123|456 7|8 |9 10|11 |12]13|14|15]|16| 17|18 |19 |20 |21 [22|23 |24 | 2526|2728 ]|29]30
Ql 101005101010 |10]10|10[10]|10[10]10|10[10]|10[10]10|10]10|10[10][10|10][10]10][10]1.0]|1.0]1.0
Q2 10ltof{os5|10]10]|10fto|{10|10][10]|10[10]10|00[10|10[10][10|10]10|10|[10][10|10][10]10][10]10]10]00
HT1? i0(10|05|05}10|10(|10|10|10|05(10|10|10|10|10|10|10|10|10(|10|10|10|10|10 (1010|1010 1.0 1.0
HT2* 10 1.0/05(00 |00 | 1.0 |00|10]05|10|1.0|1.0|1.0]|00]10]|10|1.0/[05|00]|05]|10]|1.0]05|1.0|05]|05]|10]|10]10]0.0
SE1 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
SE2* 10 (1.0 (1.0 10|10 [ 10| 1.0 | 1.0 [ 1.0 | 1.0 [ 1.0 | 1.0 [ 1.0 | 1.0 | 1.0 [ 1.0 | 1.0 [ 1.0 1.0 | 1.0 | 1.0 | 1.0 [ 1.0 [ 1.0 | 1.0 | 1.0 | 1.0 | 1.0 | 1.0 | 1.0
P1* 1.0 (1.0 (00| 1.0 1.0 [ 00| 1.0 |1.0|1.0 |00 |1.0]1.0|1.0|1.0|05|1.0|05|1.0|1.0| 10|05 1010|1010 1.0 10| 1.0 1.0 0.0
SP1* 10 (1.0 (1.0 1.0 1.0 [ 10| 1.0 | 1.0 1.0 | 1.0 [ 1.0 | 1.0 [ 1.0 | 1.0 | 1.0 [ 1.0 | 1.0 [ 1.0 | 1.0 | 1.0 | 1.0 | 1.0 [ 1.0 [ 1.0 | 1.0 | 1.0 | 1.0 | 1.0 | 1.0 | 1.0
SP2 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
SP3* N|N|N|[N|N|N|N|N|N|[N|N|N|[N|N|[N|[N|N|N|N|[N|[N|N|N|N|N|N|N|N|NJN
SP4 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
Ml 10100000 10]|10|05(10|10][00]|10[05][10|05[10]|10[05]05|10]05|10[10][05|10][10]05][10]05]05]10
M2 1.0(10[00|05]10]10[00({05|10[00]|10[00][10/00[10]|10[05][10|10]00]|10[10][05|10]10]10][10]10]10]00
El 00]00[00[00|00| N [00[00][00|00][05]|00]00][00]00][00]00][00]00]00][{00]|00][00]00]00][00]|00]00]00]o00
E2 00]00[00[00|00| N |[00[00][00]00][00]00[00][00]00][00]00][00]00]00][00]00][00]00]00][00]00]00]00]|0.0
E3 N N N 00| N |00| N N N N N N N N N N N N N N N N N N N N N N N N
E4 N N N 00| N N N N N N N N N N N N N N N N N N N N N N N N N N
E5" 0.0 0.0 [00[00/|00]|00]00|00][00]00]|1000/00|00]00]|10|10[00]00]0.0]00|00]10]|10/0.0]00]|710]0.0]0.0]|0.0
E6 0.0]00[00[00|00][00]00[00][00]00][00]00][00][00]00[00]00[00][00[00|N|[00[00]00]00]00]00]00]00]|0.0
E7* N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
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C?fecnlsls'St Sequential number of the study included in scoring
Bl 1.0 [1.0]00[1.0]1.0[1.0]1.0[1.0]05][10] 10 |10|10|10]10[10]10[10]10]10|10]10]10[10]10]10]10]|10]10]10
B2 1.0 1.0 00| 1.0|00[00]|00][00]|00|N]/|o00]|00[00][05]|00]00|00][00]|00][00]|10]00][05|N/|N/|10][00]00]|00]00
B3 1.0 1.0 00| 1.0|00[00]|00][00]|00| N/ o00]|10[00]05]|00]00|00][]00]|00][00][05|00][00|N/|N/|10[00]00]|00]00
B4 00loo0| N[ N|N|[N|IN|IN|IN|IN|N|N|N|[NJoo|[N]Joo|N|N|[NJoo|N]Jo|N|[N]o0]|N][o0][o00]N
B5° 10 (10|00 |10 |10 10|10 0000|0510 |10|10]00][00]00|10]10][00]00|10]10]05]00]|10]10]10]|10]|10]| 10
c1® 1010101000 |10|10 1000|1010 10| 10| 10| 10| 1.0 10| 10|10 | 1.0 | 10| 1.0 | 1.0 | 1.0 | 1.0 | 1.0 | 1.0 | 1.0 | 1.0 | 0.0
c2 0.0 ]00]00[00]|00]00]|00/|00]00]00]00]00]|00][10]00][00]00]|1.0][00]00]10]10]00]00]|00]00]00]00]0.0]|0.0
c3 1.0 00|00 |00|00][00]|00[00]00|10]10]00]00]00/|00][o00]|10[00]00][00][05/|00]00]|10[00]o00]10]00]|00]o00
c4 1.0 1.0[00]05|00/[05]|00[05]00[00]|10]|05[10][10|05][10[05][10]00[00][10|10]05|10[10]10]|10]10]1.0]00
cs* 10 (1.0 {00 [ 1.0 |00 | 1.0 |00 | 1.0 [ 00 | 1.0 | 1.0 [ 1.0 | 1.0 [ 1.0 |05 | 1.0 | 1.0 | 1.0 [ 1.0 | 1.0 [ 1.0 | 1.0 | 1.0 | 1.0 | 1.0 | 1.0 | 1.0 | 1.0 | 1.0 | 0.0
ceé* N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
cr 10 (1.0 {00 | 1.0 {00 |10 10|00 |10 10| 1.0 |10 1.0 |10 | 1.0 |1.0| 10 |00 |10 | 1.0 | 10| 00|10 | 10| 1.0 10| 10| 1.0 1.0 | 0.0
C8 N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
C9* 1.0 (10 (10 |10 | 10| 1.0 | 1.0 | 1.0 | 1.0 | 1.0 1.0 10,1010 }|10 |10 |10 | 10|10 |10 |10 |10 |10 | 1.0 | 1.0 | 1.0 | 1.0 | 1.0 | 1.0 | 1.0
C10 N N N N N N N N N 0.0 1.0 N N N N N N N N N N N N N N 1.0 N 00| 0.0 N
Cl1 1.0 1.0 00[05]1.0[00]1.0[05]05[00]05|10[10[]10]00[05[10[10]00]05|10[10]05]05]|10]05]|10]10]00]|00
DI 1010|1010 |10[10|10[10|10|10] 10 |10|10]10|10][10]|10[10]00|1.0] 00|10/ 10|10[10]|00]|1.0]| 10| 1.0] 0.0
D2 1.0(10[00(10|10[10|10[10|10|10]10|10|10]10|10][10|10[10]10|[10]10|10] 10|10 10| 10| 1.0]| 10| 1.0] 0.0
D3 1.0(10[00(10|10[10|10[10]10|10] 10 |10|10]10|10][10]|10][10]00|10] 05|10 10|10[ 10| 10| 1.0]| 10| 1.0] 0.0
D4 1.0 10[00]00|10[10|10[10]10][00] 05|00 |00]|10|00][10[00][10]00[10]10|10]10|05][10]00]|1.0]|05]|10]00
s1® N|N|N|N|N|N|[N|N|N|1O|]N|N|N|N|N|N|[N|N|N|N|N|N|N|N|N|N|NJo0/ |00]|N
o1’ 0.0 000000 00|10]|00|10][00|10/10]00|00]00]|00]00]|00]/00]00]|00]05]|00]00]|00] 00]00]00]10][10]|T10

ggffek;:;;) 774742233563 53.3) 672 55.061.7] 51.7]| 56.7] 79.0 | 633 66.7 ) 61.7] 53.2 ] 68.3 | 64.5] 66.7] 46.7| 55.0] 75.0 | 70.0 | 62.9| 71.4| 73.2] 64.1| 76.7] 63.6 | 62.1 | 30.0

subchecklist

score o) | 333|833 | 417|708 | 500 83.3) 667 | 75.0 | 54.2] 769 [ 100.0 [ 83.3 ] 83.3 | 6.7 | 66.7 | 83.3 | 875 70.8 | 66.7 | 70.8 | 83.3 | 75.0| 833 [ 83.3 79.2| 79.2 | 91.7 | 84.6 | 846 | 50.0

# this item forms the transferability subchecklist

N —'not applicable'.
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Figure 5: Correlation between subchecklist scoring and scoring with complete checklist.
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Figure 6 illustrates how particular items were scored across all studies, shown as a
percentage of the maximum score possible. Only items that were applicable in at least one
study are shown. Items SE;, SP,.4, E7, Cg, and Cg were not applicable as all studies were
model-based economic evaluations. The extent to which different items were applicable

for our 30 studies is shown in Figure 7.

Figure 8 is similar to Figure 6 but it shows how a particular group of items scored across

studies. Percentages of the total score for items forming the same group were averaged out.

Figure 7: Applicability of items across all studies.
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Figure 8: Percentage of scores achieved inside of each group of items. Q — Study question, HT - Health
technology, SE - Setting, P - Perspective, SP — Study population, M — Modelling , E - Effectiveness, B —
Benefit measure, C - Costs, D - Discounting, S — sensitivity analysis exploring variability from place to

place, O — authors’ opinion about generalizability of results.
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S. DISCUSSION

In our research work we have tested the performance of a recently published checklist for
assessing the transferability of economic studies which is called the EURONHEED
checklist. As a case study economic evaluations of HPV vaccination of girls only in pre-
sexual period alongside cervical cancer screening versus screening alone were chosen. In
the following paragraphs the method used and the results obtained are first discussed. This
is followed by comparison to other methods and discussion about how to improve the

transferability of economic evaluations.

5.1. Comment on method used for scoring

All studies were model-based studies. The methodology of model-based economic studies
is different from economic evaluations performed alongside clinical trials, which means
that the usefulness of the checklist may be different for these two different study types. We
have experienced that additional instructions for scoring 42 items of the checklist
(published by Nixon et. al.) were helpful only to some extend and still allow quite
subjective interpretation of the questions. As a result, scoring results might thus be
dependent on the assessor. To avoid this deficiency of the method we additionally

specified some of the items (HT;, HT, and SP,) as described in the Methods section.

The section of the checklist Health technologies (questions HT;.;) was one of the most
difficult to assess due to the nature of our interventions compared — HPV vaccination with
screening versus screening alone. Instructions how to assess items HT;_, are more suitable
for intervention in health care such as oral pharmaceuticals administration. Therefore, the
questions about dosages, methods of administration, relevant intervals etc. were not well
applicable in our case. We decided to define our own criteria, which we asssumed to be the
most important for decision makers to be reported. Since the vaccination schedule is
always the same, we were interested to know what kind of coverage rate for the
vaccination authors predicted in their setting and the age of girls being vaccinated. We
expected that the description of the clinical practice of screening will provide the following
data: age group of those who participate in the screening, screening coverage rate, the
frequency of screening, screening pattern (clinical practice after a positive result of the

screening) and sensitivity and specificity of the test. If only some of information was
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provided, the answer was 'partially' and only a score of 0.5 was given. We decided to
specify these criteria as we expected that these factors influence the final result of the cost-

effectiveness of the study and consequently the transferability of the study.

Item SE; asks about reporting the setting of the study (primary care, secondary care, etc.).
We did not count this item as applicable for our example of vaccination, although this

scoring option is not specifically mentioned in the instructions for scoring.

The section about Study population (SP,.4) refers primarily to clinical trial based economic
evaluations, where a sample from the population is taken and the data about the sample
(size, selection process, exclusion/inclusion of patients) need to be reported. In our case we
expected that the age of the girls vaccinated was reported for item SP; as the most relevant
characteristic of targeted population and it was shown to be stated in every published
article. The rest of the items, referring to specific characteristics of study population and

study sample were assessed as ‘not applicable’.

The section about modelling surprisingly contains only two questions. This gives small
relative weight to this section compared to other sections. It was noticed while scoring that
the level of reporting details about modelling varied a lot among studies, although owing
to loosely specified criteria the scores given were similar. It happened that two compared
studies both gained same value of scores for M, item, but one provided much more details
than another. According to the definition of transferability by the authors of the
EURONHEED checklist (8), which stated that “data, methods and results are transferable
if a potential user can assess their applicability to their setting and they are applicable to
that setting”, potential user needs to be well-informed about the performed method
described in a study and needs to be provided with the detailed information about the

method, input data, and how the results were gained.

The effectiveness section consists of seven items where the first four (E;4) items relate to
the sources of the effectiveness data (single study, review or opinion). In the case of single
studies it is expected that the authors also report details about the study design and the
analysis of the data acquired. In case that effectiveness data were acquired from a review

of previously published studies, review methods (search strategy, inclusion criteria etc.)
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need to be reported. All these questions are supposed to be applicable to model-based
economic evaluations but in our case none of the authors provided such detailed
information in their publication. Therefore, this section was scored very low. Most of the
authors reported the references of the effectiveness data only or reported a value of the
effectiveness they assumed but this was considered insufficient according to the
instructions of the checklist. For item Es authors need to adequately report results of the
effectiveness in principal measures of effectiveness (with confidence intervals), which was
stated in only few cases. Item Eq addresses adverse effects reported in the economic
evaluation analysis. None of the authors reported any side-effects included in the analysis
(or commented why they did not do that). E; is not applicable for model based studies, as
stated in the checklist. In general, the effectiveness section of the checklist lowered the
average transferability score to a relatively large extent. The reason is that guidelines
dictate quite detailed reporting criteria for reporting which might exceed the expectation of

the level of reporting for model-based studies.

The benefit measures (B;) were in general well reported (95% of full scores). However, in
most cases authors did not report the basic method of valuation of the health states (B,),
and whose values were taken into account (B3). Therefore, on average the scores for these
two items were 22%. None of the studies specified the valuation tool used (B4), i.e. which
method was used to obtained utilities. In most of the cases only reference of the study

valuing benefit measures was stated.

Costs data are known as one of the most country specific data in economic evaluations.
Eleven items of the checklist assess reporting of cost data, which gives this section a great
meaning. The following items were very well reported: costs included in the final
calculation (C;), sources of unit price data (C4), unit prices for resources (Cs), price year
(C7) and currency of costs (Cy). However, only a minority of the articles reported methods
used to measure components of the costs (e.g. microcosting) (C,), sources of resource
consumption data (Cs) and statistical analysis of the cost data (C;;). The item about the
time horizon of each element of the cost analysis (Cs), and the item about separately
reporting costs and quantities (Ce) were not applicable, because we had costs data reported

directly per cancer patient. The item about currency conversion rate (Cjo) is applicable
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only when the data about costs are taken from the setting with another currency. This

question was applicable in only five studies and was reported only in two cases.

Discounting of the costs and benefits were very well reported (D;.3). Authors pointed out

the comparison between discounted and undiscounted results to a lesser extend (Dy).

In item S; the analysis of variability from place to place was assessed. This item we
understood as only applicable for multinational studies. Only in one study variability from

place to place was analysed and taken into account.

The last item (O;) of the checklist inquires if the authors of the study discussed any caveats
regarding the generalizability of their results. This way a potential user can get the
information (or at least opinion) about the relevance of the study at first hand. Only a

quarter of scored studies contained this kind of information.

As already mentioned, the biggest disadvantage of the EURONHEED checklists appeared
that that the interpretation and scoring process are very subjective. In addition, some items
might be difficult to be applied in some health care interventions. Another point is that the
items are not specifically weighted, which means that every item is equally important,
although the authors of the method pointed out that number of items on certain topic
already reflects some weighting (11 items in costs section, 7 questions about effectiveness

etc.).

5.2. Comment on the scoring results

The general observation is that the total scores were higher for the subchecklist compared
to the full checklist. This means that studies performed better on items most critical for
transferability. Namely, the subchecklist was originally formed by selecting items that
were deemed most important for transferability. None of the studies, however, scored all
points on the full checklist and only one reached all points in the subchecklist. The highest
score was 79 and 100 for the full checklist and the subchecklist, respectively. The variation
of the total score among studies was high. Studies with lowest reporting quality had as low

as 23 points and 42 points for the full checklist and the subchecklist, respectively. It can
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thus be concluded that studies had in general a moderate quality of reporting items relevant

for transferability.

As shown in Figure 8, reporting was weakest for effectiveness (E), benefit measures (B),
and an item focusing on how the researchers addressed the issues of generalizability of
results (O). Although the score was low also for the question relating to the quantitative
and/or descriptive analysis conducted to explore variability from place to place (S), the
question was applicable only in 3 studies. In case of effectiveness data (E), studies mostly
reported references from which the data were obtained or the effectiveness that was
assumed in calculations. However, the checklist addresses the reporting of effectiveness
with more scrutiny and requires details of e.g. search strategy, inclusion criteria for clinical
studies to be reported. Hence, the scores for this section were low. On the other hand,
some other questions of the checklist are not specific enough for modelling studies (as
mention above), especially the section relating to modelling (M). Namely, studies could
score similarly for this section but there were clearly big differences in the details

provided.

Moreover, it is difficult to interpret the total score and differences between studies. There
are no instructions given by the authors of the checklist on what scores can be considered
as high, moderate, or low, and what is the cut-off point to decide whether the economic
evaluation is transferable or not. It is also not known whether the score is a valid summary
measure. It may be that the study which scores fewer points is easier to transfer to other
settings than some study with a higher score. It is also not known what the properties of
the score scale are. For example, a total score of 80 does probably not indicate that the

study is twice better transferable than a study with a score of 40.

We consider that the summary index represents a relatively rough measure of
transferability. The scoring is subjective, especially with questions that are not specific

enough, and the interpretation of the total score is undefined.
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5.3. Comparison of EURONHEED checklist to other methods

None of the published methods for assessing transferability of economic evaluations has
been widely tested so far. Furthermore, we made no direct comparison between the
different methods for assessing transferability. However looking at the published studies

we can draw some initial conclusions.

Welte’s method was tested by Knies et. al.. (18) They applied the model of Welte for
testing the transferability of foreign cost-effectiveness evaluations to the Netherlands.
Using Welte’s model they achieved better results for the cost prediction than when the
foreign results would be applied straightforward in the decision country, but the
effectiveness prediction was less accurate. They pointed out that only methodological
characteristics could be assessed without using extra information outside the articles, and
that judging health care and population characteristics seemed to be very complex. They
criticized the third general knock-out criterion which states that the study should possess
an acceptable quality as there is no clear definition how the quality should be assessed.
Further, they exposed the overlapping of some factors and the lack of attention for the
transferability of effects. Another deficiency of the method is the fact that Welte’s model is
focused on the idea to assess the transferability of whole studies, and in case that the study
as a whole is not transferable it is not possible to assess whether a section of the study

could be transferred. (12, 18)

Compared to the EURONHEED checklist Welte’s method considers possible
transferability factors less detailed and only provides an estimation of the transferability
factors in a descriptive way. In both methods factors assessing transferability are
overlapping. On the other hand, Welte’s chart method provides decision maker
information which study should be transferred and which not, while the EURONHEED
checklist gives us only the scoring value which does not have a clear-cut meaning whether

the study is transferable or not, making the interpretation of the scores unclear.

In both methods authors give an instruction, that potential user should only take into
account published studies possessing an acceptable quality. However, in both cases the
authors do not specify what an acceptable quality of the published study is, or how it

should be assessed.
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Last but not least, Welte’s method is designed to assess the direction of the change of
ICER in another setting, while EURONHEED checklist does not provide this kind of

information and focuses only on the level of reporting in the study.

One of the most important disadvantages of EURONHEED checklist is that the items are
not specifically weighted, meaning that every item is equally important. Antonanzas et. al.
suggested a method where the approach for assessing the transferability of studies is
theoretically a combination of Welte’s method and Nixon’s method (EURONHEED
checklist). In the method both, the principal of general knock-out criteria and scoring
system were adopted. Additionally, the issue of assigning weights to the items is
addressed. The questionnaire was sent to seven different HTA agencies and in this way
weights of the items were determined, based on opinion of the experts. Although they
applied values of weights into calculation of the General Transferability Index, the final
results were comparable to the calculation performed without weighted factors.
Antonanzas et. al. reported difficulties with interpreting various factors and pointed out
need to develop guidance to help understanding each factor. They did not set threshold
value above which a given study would be recognized as transferable. An interesting
argument for that was that a fixed threshold value would not be acceptable and useful.
Namely, a specific transferability index is specific to a setting. That means, that study
might be very well transferable in one setting (achieving high value of scores), but would
not be universally acceptable and useful in other settings. However, this method indicates
the direction of further development, because it merges approaches of already published
methods. We did not decide to apply this method on our case, as we did not have an option

to gain setting specific assessments of weights.

5.4. Improving transferability of economic studies

Transferability issues can be taken into account either when performing or when
interpreting economic evaluations (Figure 9). At the level of performing an economic
assessment, transferability is affected at the designing, analysing, and reporting stage.
(13) At the designing level, the selection of the comparator therapy or perspective of the
study, for example, has a major influence on applicability of the study to different settings.
However, at this stage the researchers are focused on their own setting and try to design a

study to approximate their local setting as much as possible. It is not likely that researchers
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will e.g. include or be requested to include additional comparators in the analysis that are
not relevant in their local setting just for the sake of making their study more transferable.
However, transferability could be improved if different local guidelines for conducting
health economic evaluations were more aligned. This could be achieved at least for some
of the more general topics, such as perspective considered (societal, payer), discount rate
for costs and outcomes, appropriate methods to measure utilities. Currently, there is high

discrepancy between the national pharmacoeconomic guidelines. (69)

The stage where the researchers should definitely consider transferability is the reporting
stage. Information from economic evaluations should be reported in a transparent and
comprehensive way. We believe it would be beneficial to have guidelines on quality and
explicit reporting developed, specifically tailored to maximise transferability. The
development of the guidelines should be based on international collaboration of experts,
because this way specifities of different health systems would be easier identified and
taken into account. Moreover, separate guidelines could be developed for reporting model-
based health economic studies and reporting economic evaluations conducted alongside
clinical trials. A similar task has already been done in the field of quality reporting of
different types of clinical trials. Standards for reporting were developed separately for
randomised controlled trials (CONSORT statement), systematic reviews and meta-
analyses (PRISMA statement), observational studies in epidemiology (STROBE
statement), meta-analyses of observational studies in epidemiology (MOOSE statement),

and nonrandomised public health interventions (TREND statement). (70-74)

Based on our research work we could see that the EURONHEED checklist, which can be
used also as a guideline for maximising transferability when reporting the health economic
study, is not well suited for model-based studies. It addresses the main items to consider
but it should be more specific in some questions. A modelling section (M) should include
questions like whether the model was graphically presented, whether all pathways and
possible transitions between health states were clearly stated, whether all input parameters
were provided, how parameters were obtained (literature review, experts opinion), how
rates from trials were converted into probabilities, whether all assumptions were listed.
Although it might be considered by some people that manuscripts would become too
detailed, data could be efficiently presented in an additional electronic file which can be

downloaded from the journal’s web site, which is already usual practice for some journals.
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Transferability of the studies could be explored and assessed in details only if models used
in economic evaluation would be freely available. Consequently, a potential user could

easily apply specific data to his setting.

The reporting level is very much linked to the stage of interpretation of economic
evaluations, where diagnosing and adaption play the main role before the policy decision
is made. In the diagnosing stage, different elements of an economic evaluation are assessed
on their transferability. The diagnosing stage is very important for decision makers as they
have to consider whether or not data, method used and/or results of the economic
evaluation can be easily applicable to their jurisdiction. When not, the study has to be

adapted according to specific characteristics of the jurisdiction.
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Figure 9: Transferability issues in different stages (adapted from (7, 13))

Finally, to increase transferability authors of the studies should explore the transferability
of their results through performing sensitivity analyses of their results. (12) This would
help to recognize the influence of certain parameters on final results. With comprehensive
sensitivity analyses a potential user is provided with information how a specific parameter
in the economic evaluation (which might be different between compared settings)

influences the results and has to be replaced with the setting specific data. Authors should
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therefore report details about the sensitivity analyses performed and provide the reader
with information like what kind of analyses was performed (one-way, probablistic), which
parameters were varied, which ranges were used in the analyses, potentially report the
results of sensitivity analyses graphically, and most importantly, point out the most

sensitive parameters and discuss them.

Welte et al. (12) recommended that for determination of the most essential adjustments of
model parameters a univariate sensitivity analysis should be performed. If not all relevant
study parameters can be substituted with country-specific ones, multivariate or
probabilistic sensitivity analysis seems to be a promising way to quantify the uncertainty
associated with a transfer. If study results cannot be transferred, the transfer of study
models or designs should be investigated as this can significantly save time when

conducting a new study.
5.5. Implications for decision makers

Demand for economic evaluations of health care technologies has been growing in recent
decades. Studies performed at local setting are not always available therefore transferring
studies performed in other setting can be the only option available. Above all, transferring
data of published economic evaluation is not only time and resource saving, but sometimes

the only option, when the study cannot be performed locally.

Economic evaluations cannot be transferred easily due to the differences between
jurisdictions, especially between different healthcare systems. Decision makers need to be
aware of the factors hindering transferability and able to assess which parameters of the
evaluations are potentially relevant for their jurisdiction. This critical assessment is not
needed only for costs and effectiveness data, but all critical factors that influence local
value of the ICER need to be identified. Results of recent research activities in the field of
transferability showed that also other elements of economic evaluations like valuing of
productivity loss and utilities of health benefits differ among jurisdictions to the extents
which cannot be negligible. (7) Applying values of the most important parameters without
adaptation can be misleading and causing predictions of the ICER which do not hold true
for the setting. Value of ICER can be either underestimated or overestimated; -both

scenarios can lead to making the wrong decision.
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Utilisation of the foreign published data does not mean direct adoption of the economic
evaluation results, but critical insight into the evaluated health care technology and
adequate adaptation of the data must be performed. Decision makers need to assess which
foreign data is relevant to their setting. A recently published review of international
pharmacoeconomic guidelines found that across 27 sets of guidelines, baseline risk and
unit costs were uniformly considered to be of low transferability, while treatment effect
was classified as highly transferable. Results are more variable for resource use and
utilities, which were considered to have low transferability in 63% and 45% of cases,

respectively (Figure 10). (11)

Baseline risk

Treatment effect

E High transferability
B Low transferability
O Not stated

Health utilities

Resource use

Unit costs

0 5 10 15 20 25 30
Number of Guidelines with Recommendation

Figure 10: Transferability of different types of data according to pharmacoeconomic guidelines.

Recently published methods presented in this thesis help to assess the transferability of
studies. It is important to be aware that published methods do not help to adapt the data but
point out elements of economic evaluations which we should pay attention to, when
applying them to our setting. Using the published methods decreases the possibility that
important elements of the evaluation would be overlooked and help to recognize whether

the data should be adapted to the new setting or potentially new data need to be collected.
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6. CONCLUSIONS

e Summary index calculated with the help of the EURONHEED checklist represents

a relatively rough measure of transferability.

e Scoring is subjective, especially with questions that are not specific enough, and

the interpretation of the total score is undefined.

e Jtems of EURONHEED checklist should be more specified, especially for model

based studies.

e Additional research of factors influencing the transferability of economic
evaluations should be performed, especially their relative importance should be

investigated.

e QGuidelines for transparent and comprehensive reporting of economic evaluations
should be developed, specifically tailored for model-based and trial-based

economic evaluations.

e Future research should focus on assessing transferability of different types of data

across jurisdictions (health states utilities).
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8. APPENDIX

Figure 11: Welte’s decision chart
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