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1 Introduction

Decision-analytic models within HTA on the one hand require qualitative
(structural) knowledge on the disease under consideration (e.g. spread of a
disease and its influencing factors, which type of costs are incurred by the
disease and where). On the other hand modellers need quantitative data to
define the model parameters.

Examples for the latter are data on the prevalence of a disease in a defined
population at the starting point of the model, infection rates in cases of infec-
tious diseases or costs for treatment. The more precise these data are the
more precise model results will be obtained, because uncertainty is mini-
mised.

The aim of work package 4.2. is to define recommendations on how to pa-
rameterise models on the basis of secondary data including challenges and
possible solutions.

2 Research question

The project group defined the following research questions:

aa

#  What type of data are published in clinical studies on the diseases to
be modelled in IFEDH (especially on infectious diseases) and on
drugs/vaccination?

aa

# For which types of model parameters is it appropriate to do a (sys-
tematic) literature search?

ava

%  What is the recommended strategy to search for literature on model
parameterisation? Is the identification of literature different from
standard search procedures for effectiveness of an intervention within
an HTA?

% Is it possible to obtain data from a clinical study in a less aggregated
way as they are presented in publications (e.g. total number of pa-
tients with improved health status after drug treatment in contrast to
presentation of this group disaggregated according to age or smoking
status)?

aa

# What are the required characteristics for data obtained from pub-
lished literature? For example, should data be presented with their
confidence intervals in contrast to point estimates only?

aa

% To what extent can a literature search be helpful to gain qualitative
knowledge (for issues defined in work package 4.1)? What type of lit-
erature is useful (text books, literature on basic research etc.)?
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Aim

The aim of this report is,

aa
>

aa
>

aa
>

aa
>

ava
>

aa
>

to provide an overview on methodological standards concerning the
utilisation of different data sources for defining model parameters.
The focus will be on data sources from secondary literature (pub-
lished clinical studies or meta-analyses). Other types of secondary
data (e.g. routine data) will only be described briefly for reasons of
completeness because they are addressed in another work package
(WP 5).

to translate the generic standards concerning relevant data sources
from manuals into the case study ‘Human papilloma virus vaccination
modelling’ (HPV-vaccination modelling) including data on screening,
vaccination, history of disease etc. This is to provide information for
work package 8 (proof of concept).

Method

HTA-manuals, country-specific guidelines on economic evaluation and
published methodological standards on modelling are analysed. Rec-
ommendations on possible data sources, on the identification of data
and on issues related to the correct handling of the data are extracted
and summarised.

The information sources used for this part of the report is all the lit-
erature from work package 1.2 (where HTA-manuals have been iden-
tified by electronic and by hand search) as well as the overview on
country-specific health economic evaluation guidelines on the ISPOR-
webpage (www.ispor.org).

We include documents in English or German language that are related
to ,western’ industrialised countries and that contain information on
data sources for modelling that goes beyond a mere listing of data
sources.

The recommendations are contrasted with the data identified in the
,HPV-vaccination literature’. This will be alongside the parameters
that are required for modelling HPV-vaccination. Only parameters
that are defined out of data in published literature are described. Pa-
rameters that are primarily based on further secondary data (routine
data, official national statistics) are not included in the detailed de-
scription.

Data that are found in the literature may not be in the format required for
the model and may need to be adjusted. Several methods exist on how to ad-
just data by modelling. Information on these methods (e.g., methods for in-
corporating estimates of treatment effectiveness from clinical trials into a
model) are addressed in a separate IFEDH report.
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5 Potential data sources

5.1 ldentified literature

Overall 43 references were available (figure 5.2-1). 13 documents were se-
lected for our purpose. One source out of these 13 documents [1] has been
identified in the references of the primary documents and has been included
because it specifically addresses the issue of data sources selection for mod-
elling, although it is not a manual or guideline in its strict sense.

The remaining 30 documents were excluded because they did not contain
enough information for answering our research questions (n=18), they came
from ‘non-western’ countries (n=10) or they were written in a language
other than German or English (n=2).

5.2 Potential data sources for models

In the documents a variety of data sources are mentioned that may be rele-
vant for defining model parameters. These will be classified and described in
more detail in the following chapters including information on their poten-
tials and limitations. Table 5.2-1 summarises the information.

Overall, neither document provides extensive information on the issue in
question. Mostly, information is restricted to listing the different data
sources including a brief description on their advantages and disadvantages.
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Figure 5.2-1: PRISMA Flow Diagram for the selection of literature
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5.2.1  Clinical studies and meta-analyses

Randomised controlled trials (RCTs) and meta-analyses

Experimental clinical studies (RCTs) and their meta-analyses are regarded
as first choice data source for defining parameters related to the efficacy and
effectiveness of a technology. However, their main limitation, which is the
limited external validity and the restricted generalisability of results to the
real world setting, is also recognised. Yet, in the absence of large scale ‘real
world RCTs’ [2], classical RCTs are still the preferred source for effectiveness
data compared to other data sources.

In addition to efficacy/effectiveness information, RCTs may also be used to
obtain information on costs, however two frequent problems in using clini-
cal studies for costing information are mentioned: Firstly, they may not
cover all relevant cost-categories and secondly, the studies may not have
been powered to detect cost differences [3]. Furthermore, in one manual it is
pointed out that the simple currency conversion of values found in the litera-
ture is not accepted [4] which addresses the limitation of transferring inter-
national cost data to one’s own jurisdiction.

Another guideline mentions that the control group of an experimental study
may be used to obtain baseline probabilities on the natural history of disease

[5].

While meta-analyses are explicitly and repeatedly mentioned as important
data source for efficacy/effectiveness issues in those cases, where more than
one study is available, the danger of using low quality meta-analyses (e.g.
those that include studies selectively or those that include heterogeneous
studies) is also pointed out [1, 6].

In one reference, meta-analyses are presented as source for calculating tran-
sitional probabilities and as source for obtaining information on treatment
failure [1]. However, the authors do not explain the method to be applied in
detail.

Further clinical studies

Apart from RCTs and their potential to define the efficacy of an intervention,
a number of further clinical studies are mentioned in the documents as a
valid source for defining model parameters: data for parameters on test ac-
curacy of a diagnostic test may be obtained from test accuracy studies, data
for defining prognostic parameters on morbidity or mortality may be ob-
tained from prognostic studies, data on incidences of future events can be
found in risk-factor studies. Observational (clinical) studies may be a valid
source for safety data, they provide ‘real-world’ data (for effectiveness) and
data on compliance. The disadvantage that has been stated for the latter is
that there is little control over confounding and certain types of bias. Fur-
thermore, observational studies may be of limited use if they lack a control
group [6].

Finally, one manual mentions that data on ‘health state values’ (values for
different health states in the model from 0 to 1 for the calculation of QALYs)
may be derived from different clinical studies, however these should be
treated with utmost caution and only be used if measured with the same in-
strument and in a similar patient population [4].

10
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5.2.2 Epidemiological studies

The terms ‘clinical studies’ and ‘epidemiological studies’ have not been ex-
plicitly defined in the manuals. Hence, it is unclear what the term ‘epidemi-
ological studies’ exactly refers to and if/how it is to be distinguished from
clinical epidemiological studies. Nevertheless, the term ‘epidemiological
studies’ has been mentioned in 3 manuals where they are regarded as a use-
ful source to extrapolate data from clinical trials and for identifying valid
surrogate endpoints for patient relevant endpoints. Additionally, they may
yield information on the current medical practice and they can be used for
natural history data from which baseline probabilities can be obtained [5].

However, they are limited by confounding and certain types of bias which is
why they are not recommended for defining parameters on efficacy or effec-
tiveness. When epidemiological studies are used to define predictive func-
tions, the interpretation of these functions and the validity of transferring
fixed risk functions onto the modelled study population need to be explained
and justified.

5.2.3 Routine data

Eight out of the 13 selected documents explicitly mention several types of
routine data. The terms that are used are ‘claims data’, ‘retrospective data
sets’, ‘databases’, ‘Abrechnungsdaten’, * Prozessdatenbanken’, ‘national data
on healthcare resource groups (HRGs)’, ,Routinedaten’, ‘validated databases’
or ‘administrative and accounting databases’. It is recommended that those
data are assessed for relevance and completeness before they are used for
modelling purposes.

Authors mention as advantage that these sources contain data on large
number of patients and may be appropriate if the relevant target population
in the model is sufficiently depicted in the data (via diagnostic codes). They
are also regarded as helpful for defining treatment paths or obtain informa-
tion on the behaviour of patients. Hence, they are a valuable source to obtain
data on resource use or costs. However, they may as well be problematic in
use if the definition of the model population includes parameters (e.g. clini-
cal results, specific patient characteristics) that are not coded in the data-
base.

5.2.4 Registries

Registries are mentioned in three manuals only [3, 7, 8], although the term
‘observational studies’ that appears in other documents may also refer to
registries. Authors point out that registries represent a real-life situation and
may be helpful for defining predictive functions that describe the association
between clinical event and resource use, quality of care, sick leave etc. Addi-
tionally, disease registries are mentioned in context with defining probabili-
ties of events. Yet, before using registries for defining model parameters, it is
pointed out that the access need to be verified and the relevance of the regis-
try-data for the model parameters in question must be assessed.
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5.2.5 Compiled statistics

Four out of the 13 sources mention compiled statistics, such as data from the
‘Central Statistical Office’ [2], ‘health care system data’ [9] or national and
regional health statistics [7] as a data source for modelling. These data may
contain relevant information on demography, health behaviour or risk fac-
tors and they are the primary source to define all-cause mortality (from life-
tables). Additionally, they may provide information for costs, such as data on
median income to calculate productivity costs. Before the data from those
sources are used they have to be assessed in terms of quality and relevance
for the model and their origin must be transparently stated.

5.2.6 Expert opinions

In the majority of the documents expert opinions are explicitly mentioned as
a legitimised data source, especially in situations where data are missing,
conflicting or insufficient. However, in a number of documents it is clearly
stated that expert opinion is not accepted to define parameters related to ef-
ficacy or safety of a technology. One manual accepts expert opinion to define
effectiveness on the basis of published data on efficacy, if no published data
on effectiveness are available [10]. In the majority of the documents expert
opinions are regarded as appropriate only for defining the model structure
or to obtain qualitative information on the disease or the technology in ques-
tion while such data is regarded as hardly appropriate for defining final in-
put parameters. They may at most be a valid source for defining parameters
that do not affect the results importantly [11].

In any case, there is consensus across all manuals that the use of expert opin-
ions has to be justified and is only accepted as ‘last resort’ if no better data
are available. Furthermore, all documents make clear that the use of expert
opinions has to be described transparently (number of experts asked, selec-
tion process etc.) and opinions should ideally be derived via formal methods
such as ‘Delphi’ or ‘Nominal Group techniques’. If parameters are defined on
the basis of expert opinions they must undergo sensitivity analyses to con-
trol for uncertainty. Not least, it has been stressed that the collection of ex-
pert opinions may be a time-consuming task if done correctly [1].

5.2.7 Further sources

There are number of further data sources that are mentioned in the 13 re-
ports. These, firstly, include textbooks that may yield information on the
doses of drugs, drug prices and reimbursement percentages[1]. Another
source that is mentioned in three documents [1, 4, 6] are medical records
that have the advantage of depicting the ‘real-life situation’ (e.g. for resource
use information), although using them may be time consuming because their
information cannot be entered directly into statistical data processing.

Data from the consumer-price index and on purchasing power parities are
mentioned as valuable source for inflating cost data and converting curren-
cies. Furthermore, official tariffs lists and lists on standard costs are men-
tioned as data source for cost calculation without providing further details
on their characteristics.

12
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‘Finally, the Canadian manual [8] mentions clinical practice guidelines as a
source for obtaining resource use data.
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Standards on how to parameterise models via published literature

Table 5.2-1: Overview of information on how to parameterise models in guidelines and manuals

Weinstein et al. (2003) [11]

Philips et al. (2004)[5]

Nuijten (1998) [1]

Recommended Method for
data identification

Systematic literature search;

Searching should be systematic and efficient (focus on those
parameters that are expected to have the largest influence
on the model results); method of data identification needs
to be transparent;

Not stated

Potential data sources
stated in the documents

as

Lall evidence may be legitimate" (incl. expert opinion);

Clinical studies, epidemiological/observational studies, retro-
spective datasets, expert opinions, health statistics (e.g. life
tables), consumer price index, purchasing power parities;

Clinical studies, meta-analyses, databases?, medi-
cal records, Delphi-methods, others (e.g. text-
books, official tariff lists);

Required data characteristics

Ranges (ie, upper and lower bounds) should accom-
pany basecase estimates of all input parameters for
which sensitivity analyses are performed.

Data sources and results should not be rejected solely
because they to not reach generally accepted probabil-
ity thresholds defining ‘statistical significance’ (e. g., p
>.05);

Best available data should be used for every parameter;
clinical trial data should not always be regarded as the gold
standard for modelling; data can be incorporated as point
estimates or as a distribution (will be influenced by how ana-
lysts evaluate parameter uncertainty;

Not stated

Recommendations on the
correct handling of the data

Expert opinion is a legitimate method for assessing pa-
rameters, provided either that these parameters are
shown not to affect the results importantly or that a
sensitivity analysis is reported on these parameters.
Expert opinions need always be made transparent and
should be derived from formal methods such as Delphi
or Nominal Groups techniques;

Quality and relevance of all data must be assessed; using ac-
cepted quality check lists is recommended;

When using retrospective data, completeness of the data set
should be assured including an assessment of the population
covered by the data in comparison to that in the model; ret-
rospective data are a common source of resource utilisation
estimates;

if expert opinions are used, standards include documentation
of the details of the inclusion criteria for experts, sample
size, the types of questions asked, the method for data col-
lection and number of iterations;

Hierarchy of data should be secondary to the identification
of a hierarchy of parameters in the model;

The strengths and weaknesses of each data source should be
described;

Not stated

Advantages of single data
sources

Not stated

Epidemiological/observational studies or the control group
of an experimental study may be used to derive baseline
probabilities on the natural history of a disease;

It is often appropriate to derive relative risks (or odds ratios)
between treatment options in trials and to superimpose
those onto baseline probabilities derived from other sources

Meta-analyses: may be used in the definition of
transitional probabilities (based on efficacy
measures for initial treatment) (e.g. when the
comparator in a pharmacoeconomic analysis is
not the same as the comparator in a clinical
trial); may provide data on treatment failure;

1 refers to ,claims databases and clinical outcome databases”

14
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(which are usually population based);

Databases: may contain a lot of detailed infor-
mation on both, clinical and economic outcomes
for large number of patients; high external valid-
ity;

Delphi Panel technique: appropriate in situations
with missing, insufficient or conflicting data;

Disadvantages of single data
sources

Not stated

Clinical studies: low external validity, limited duration of fol-
low-up;

Clinical studies: low external validity, units of
health care that are used and collected may not
be complete; often not powered to detect cost
differences between groups and short follow-up;

Meta-analyses: as clinical studies + risk of publi-
cation bias and inclusion bias;

databases: rarely sufficient to draw definite con-
clusions about relative effectiveness; format of
information may not fit the structure of the
model (e.g. coding of ICD-10 diagnoses driven by
reimbursement issues);

medical records: information cannot be entered
directly into statistical data processing (time
consuming);

Delphi Panel technique: time-consuming; com-
promise between scientific rigour and need for
structural information;

LBI-HTA | 2012
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Standards on how to parameterise models via published literature

Austrian HTA manual (2011) [7]

IQWIG modelling manual (Germany) (2009)
(3]

NICE (England/Wales) (2008) [12]

KCE (Belgium) (2008) [4]

Recommended method for data
identification

Not stated

Systematic search

For all parameters a systematic considera-
tion of possible sources is required, and
the selection of sources to justify a par-
ticular outcome must be avoided;

Systematic literature search for
identifying clinical studies;

Potential data sources as stated in
the documents

Clinical studies, prognostic studies,
risk factor studies, epidemiological
observational studies, disease regis-
tries, studies on compli-
ance/coherence, claims data, na-
tional and regional health statistics,
expert opinions;

Clinical studies, epidemiological studies, proc-
ess databases (Prozessdatenbanken)?, regis-
tries3,, compiled statistics#, expert opinions;

Sources might include cohort-studies, ran-
domised trials (head-to-head trials in par-
ticular), meta-analyses, non-randomised
trials, cross-sectional surveys, national
data based on healthcare resource groups
(HRG), public price list;

Clinical studies, validated data-
bases, literature (peer-reviewed,
no slides from presentations or
abstracts), prospective observa-
tional studies, databases, patient
charts, reimbursement scheme,
‘FOD Volksgezondheit/SPF Santé
Public’, expert opinions (not ac-
cepted for defining probabilities or
outcomes, if this information is
available from published litera-
ture);

Required data characteristics

Not stated

Depends on model parameter;

For continuous variables mean values
should be presented; for all variables
measures of precision should be detailed;

Data should be presented with
their 95% confidence or credibility
interval;

Recommendations on the correct
handling of the data

Selection of data needs to be justi-
fied; data on efficacy should be
from clinical studies, on test accu-
racy of a diagnostic test from diag-
nostic studies, on prognostic pa-
rameters for morbidity and mortal-
ity from prognostic studies, on inci-
dences of future events from risk
factor studies, on the frequency of
events from epidemiological studies
or disease registries, on therapy ad-
herence/coherence from studies on
coherence/adherence, on resource
utilisation from routine data/claims
data, on demographic parameters
from official health statistics; miss-

Required level of evidence depends on model
parameter (e.g. data on efficacy require high
level of evidence);

Clinical studies: pooled data or meta-analyses
may be used;

Epidemiological studies: interpretation of
predictive functions and validity of transfer-
ring fixed risk functions to the modelled
population need to be explained and justified;

Process databases: relevance of its data for
modelling needs to be assessed;

Registries: access must be gquaranteed and
relevance of registry-data for model must be
assessed;

Compiled statistics: sources need to be stated;

As much detail as possible on the data
used in the analysis should be provided;

Estimates of treatment effects should be
based on the results of the systematic re-
view;

Individual patient data are preferred, if
available, for the estimation of subgroup-
specific parameters;

Models should be based on data
from clinical studies comparing
the study medication and the
comparator, on data from vali-
dated databases and/or data from
literature; use of health state val-
ues from different clinical studies
should be treated with caution
(only if measured with same in-
strument and in similar popula-
tion); use of expert panels is sub-
ject to specific conditions; pref-
erably only as complementary
source (method described in detail
in the manual’s appendix);

Manual refers to ISPOR model-

2 Databases that are derived from routine processes (Abrechnungsdatenbanken)

3 Observational studies that systematically collect (a limited number of) data from a large number of patients who have been treated under routine conditions

4 Health statistics that have been compiled by governments from census or survey data

16
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ing data may be obtained from ex-
perts if controlled for uncertainty in
sensitivity analyses;

quality and relevance needs to be assessed;

Expert opinions: Justification for and descrip-
tion of method used to obtain expert opinions
needs to be stated;

ling-quideline for further quality
issues [11];

Advantages of single data sources

Not stated

Observational studies: appropriate for ex-
trapolation of clinical study-data and for iden-
tification of valid surrogate endpoints for pa-
tient relevant endpoints;

Process data bases: contain data on large
number of patients; appropriate if relevant
target population in model is sufficiently de-
picted in the data (via diagnostic codes); help-
ful for defining treatment paths, behaviour of
patients (for cost calculation);

Registries: represent real-life situation; may
be helpful for defining predictive functions
that describe the association between clinical
event and resource use, quality of care, sick
leave etc.;

Compiled statistics: may contain information
on demography, health behaviour and risk
factors; useful to define all-cause mortality;

Expert opinions: restricted use for defining
the model structure and assumptions;

Not stated

Meta-analyses of clinical trials
may increase the reliability of the
clinical evidence and thereby va-
lidity of the model;

Disadvantages of data

sources

single

Not stated

Clinical studies: for cost estimates only of re-
stricted value (e.g. incomplete information on
issues of care that may be relevant for total
costs, not enough power to detect cost differ-
ences);

Process databases: problematic if the defini-
tion of the model population includes pa-
rameter (e.g. clinical results, specific patient
characteristics) that are not coded in the da-
tabase;

Expert opinion: for defining final input pa-
rameters hardly ever appropriate;

Trial data may not be sufficient to quan-
tify baseline risk;
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Poland Agency for HTA (2009) [13]

CADTH (Canada)(2006) [8]

Recommended method for data
identification

Systematic search for key parameters;

For key parameters: systematic search; non-systematic search needs to be jus-
tified;

Potential data sources as stated in
the documents

Clinical studies, observational studies, routine databases, list of standard costs,
published literature;

RCTs, observational studies, administrative databases, disease registries, ex-
pert opinions, standard cost lists, clinical practice guidelines, systematic re-
views and/or meta-analyses, administrative and accounting data;

Required data characteristics

Not stated

Data can be incorporated as point estimates or as distribution (in case of
probabilistic sensitivity analysis);

Recommendations on the correct
handling of the data

If experts’ opinions are the source of input data, the methods of obtaining the
data should be described;

All data should be reported and their sources identified; details of the data
should be described (e.g. from which data were derived and to which the re-
sults apply); data limitations should be made transparent and the methods for
handling them described;

Manual refers to Philips et al. [5] and Weinstein et al (ISPOR document) [11]
for further quality issues;

Advantages of single data sources

Results of effectiveness obtained from observational studies are better than ex-
perimental results assessed in a systematic review, which should be treated with
utmost care;

Systematic reviews and meta-analyses can produce high quality data for
model parameters, and add to the credibility of economic evaluations; they
also provide useful information for analysing uncertainty surrounding the
relevant estimates;

Disadvantages of single data sources

Not stated

Not stated
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Alves de Silva et al. (Portugal) (1998)
[1o]

Szende et al. (Hungary) (2002) [2]

AMCP (USA) (2009) [14]

PHARMAC (New Zealand) (2007)

Recommended Method for data iden-
tification

Not stated

Systematic search for effectiveness

systematic search for key model pa-
rameters

“All evidence should be obtained system-
atically”

Potential data sources as stated in the
documents

Clinical studies and meta-analyses,
population-based epidemiological stud-
ies, hospital-based epidemiological
studies, expert panels;

Large scale real-life RCTs or sys-
tematic reviews, clinical studies,
non-experimental studies, expert
opinions, data from the Informa-
tion Centre for Healthcare, data
from Central Statistical Office;

RCTs, observational studies, health
care system data, expert opinions;

Effectiveness: published RCTs, meta-
analyses and observational studies; un-
published data from clinical studies; ex-
pert opinions; data from medical records
and case reports;

All-cause mortality: life tables;

Long-term outcomes: observational stud-
ies or other clinical studies;

Costs: Pharmaceutical Schedules, clinical
studies (for doses), Health Information

Service;
Utility values: several databases on

health-related quality of life data;

Required data characteristics

Not stated

Not stated

Not stated

Recommendations on the correct han-
dling of the data

For the epidemiology of a disease:
population-based epidemiological stud-
ies should be used; if such data are un-
available, hospital-based or regional
epidemiological studies may be used;

For effectiveness: RCTs or meta-
analyses on efficacy are to be preferred
(adapted with data on effectiveness —
e.g. from observational studies);

Prospective data are to be preferred in
contrast to retrospective data;

Expert panels should be considered as
last resort and cannot be used to esti-
mate efficacy (only effectiveness on
the basis of real efficacy data or for dis-
eases, syndromes or conditions with a
low prevalence or incidence);

Data on the current medical practice
can be derived from epidemiological
studies or cross-sectional studies;

Ideally, effectiveness data should
be derived from large, randomised,
real-life, cost-effectiveness studies
and their systematic reviews; in
practice, these rarely exist -
>alternative sources are required;

Expert opinion is not substitute for
sound evidence but may help to in-
terpret the outcomes of the stud-
ies, to frame the context and to
predict resource utilisation pat-
terns;

Cost data should be derived from
the ,Information Centre for health
care’, average salary values should
be taken from ‘Central Statistical
Office’;

For efficacy and effectiveness: RCTs,
for safety: RCTs and observational
studies; economic and demographic
parameters: health care system data;
expert opinions are not generally ac-
ceptable, esp. For key effectiveness or
safety variables;

Not stated
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Advantages of single data sources Not stated Not stated Not stated RCTs: external influence minimised -> ef-
fect is attributable to intervention alone;

Meta-analysis: useful when results con-
flict between trials, when inappropriate
comparators are used or when a trial con-
sists of only one treatment arm; single
trial may be insufficiently powered;

Observational studies: high real world
relevance; allow observation of treatment
on compliance and treatment switching
patterns;

Expert opinion: clarification of unreliable,
conflicting or insufficient clinical informa-
tion in the literature;

Case reports and medical records: high
real world relevance;

Disadvantages of single data sources |Not stated Not stated Not stated RCTs: poor external validity; often short
time spans; may be subject to publication
bias;

Meta-analysis: publication and inclusion
bias; may be difficult to assess validity;
incompatible trials may be included;

Observational studies: lack of control
over confounding factors; underlying bi-
ases; lack of control group;

Expert opinion: subject to selection bias;

Case reports and ,medical record™: high
risk of bias; small patient numbers;
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6 Standards for data identification

As outlined in table 5.2-1 the standard method for identifying data in pub-
lished literature is the systematic (in contrast to selective) literature search
which is mentioned in every manual that describes how to obtain data. The
reason behind the systematic search is to minimise (selection) bias as much
as possible.

However, the documents vary in the extent to which various model parame-
ters need to be based on systematic literature search. By referring to re-
source constraints, several manuals limit the requirement for a systematic
search to ‘key model parameters’. While it has usually not been defined
which parameters are to be seen as ‘key parameters’, parameters on efficacy
or effectiveness are mentioned in most of the documents as those for which
data must be obtained via systematic search. Philips et al. [5] define the ‘key
parameters’ as those that are expected to have the largest influence on the
model results.

Furthermore, Philips et al. [5] offer a comprehensive overview on valid data
sources for a variety of parameters (baseline event rates, health-related
quality of life and its valuation, resource use and unit costs, relative treat-
ment effects, other parameters). Moreover, they provide guidance to define
‘searchable questions’ and (in the appendix of their document) they present
search strategies for various parameters from a case-study. The approach is
not different from systematic search techniques known from HTA-manuals.

Generally, all documents agree on the standard to present the search for any
model data transparently and to state the sources used. The exclusion of
(appropriate) available and known data sources needs to be explicitly justi-
fied.

Some manuals point out that a systematic search does not guarantee to
avoid all sorts of bias. The main problem arises if studies have been pub-
lished selectively in the first place (publication bias).
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7 Recommendations on the correct
handling of data

While the documents agree on the requirement to use the best available data
for every parameter, some also make clear that not every parameter re-
quires data from highest level in the evidence hierarchy (RCTs or meta-
analyses). As Philips et al. [5] point out, the hierarchy of data should be sec-
ondary to the identification of a hierarchy of parameters in the model. In
other words, clinical trial data should not be regarded as the gold standard
for every single model parameter.

Concerning potential data sources for key model parameters, the following
recommendations can be summarised from the documents (see also table
5.2-1):

ava

%  Firstly, parameters that deal with the efficacy, effectiveness or safety
of a treatment/preventive measure need to be based on data that are
at the highest level of the evidence hierarchy (RCTs or meta-analyses).
However, both safety and effectiveness data may also be obtained
from observational studies/disease registries as they represent the
real-life situation better than clinical trials.

aa

# Secondly, parameters that are related to baseline probabilities and to
the natural history of a disease may be derived from observational
studies/disease registries or from the control group in clinical studies.

aa

% Observational studies are also a potential source to parameterise
long-term effects (for extrapolating data from clinical trials).

aa

# Data on health related quality of life and their valuation are primarily
to be obtained by primary data collection or from existing national
data (e.g. on health state valuation). Two documents provide secon-
dary data sources for those data, however limitations in terms of
transferability have been stressed and caution has been pointed out
when combining health related quality of life data and/or their valua-
tion from various sources.

ava

% Parameters on demographic characteristics (including all-cause mor-
tality) can be derived from national health statistics. For defining all-
cause mortality, life-tables are recommended in various manuals.

aa

# Data on resource use as well as on unit costs need to be context-
specific and will therefore hardly be found in published literature. Ap-
propriate data sources for the former will rather be routine data,
clinical practice guidelines and expert opinions. Published clinical
studies may in some cases be a potential source of information for re-
source use patterns, although severe limitations in terms of transfer-
ability from one jurisdiction to another or from the study-context to
the real-life context need to be taken into account.

ava

** Where data sources on unit costs have been described in the docu-
ments, they are also rather country-specific such as standard price
lists or national data on health care resource groups.

Three documents [5, 11, 12] present details on required data characteristics.
For example Weinstein et al. [11] points out that ranges (ie, upper and lower
bounds) should accompany basecase estimates of all input parameters for
which sensitivity analyses are performed. Similarly, the NICE guideline [12]
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hierarchy of data should
be secondary to
hierarchy of model
parameters

recommendations:

high level of evidence
for efficacy,
effectiveness and safety:
RCT, meta-analysis

Baseline
probabilites/data on
natural history from

observational
studies/registries

quality of life data from
primary research or
(with limitations) from
published clinical studies

demographic data from
national statistics

resource use and cost
data from routine data,
practice guidelines and
expert opinions

data should be
presented with upper
and lower bounds
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Standards on how to parameterise models via published literature

states that for continuous variables mean values should be presented and
that for all variables measures of precision should be detailed. Finally, data
sources and results should not be rejected solely because they to not reach
generally accepted probability thresholds defining ‘statistical significance’ (e.

g, p>.05).

Overall, the methodological guidelines stress that data have to be assessed in
terms of relevance and quality before they are used for defining model pa-
rameters. For quality assessment specific quality checklists that exist for
various types of data (e.g. data from clinical trials, data from cohort studies)
are recommended. In any case, data limitations and how these were dealt
with (e.g. by applying different types of sensitivity analyses) need to be de-
scribed transparently.
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8 Conclusion of literature search

Concerning parameterising decision analytic models, three different subjects
have been addressed in the previous chapters: Firstly, generally available
potential data sources to define model parameters have been identified. Sec-
ondly, standards on how to identify or search for those data have been
summarised and thirdly, recommendations on the correct handling of such
data have been presented.

Data identification and choosing appropriate data considerably contribute to
the overall quality of parameters used in a model. In other words, adhering
to standards in choosing appropriate data sources and in the further proc-
essing of data will greatly improve the quality of model parameters and,
hence, the quality of the model per se.

Generally, it needs to be noted that the terminology used for the different
types of data lacks consistency and due to the absence of clear definitions of
the terms used it has not always been clear what type of data the authors are
exactly referring to. For example clinical studies and observational studies
are mentioned as two different data sources [7]. However, observational
studies may also be defined as a subtype of clinical studies. It has become
clear that in many cases authors use the term ‘clinical studies’ when they
mean randomised controlled clinical trials (that is experimental clinical
studies).

The research questions from chapter 2 can be answered in the following
way:

The primary data sources for model parameters in the literature are RCTs
and meta-analyses for efficacy, effectiveness and safety issues. Various types
of (clinical) epidemiological studies are appropriate for effectiveness and
safety issues, for data on the natural history of disease, for long-term effects
and for epidemiological data (e.g. mortality rates, life-expectancy).

Additionally, a number of further sources of secondary data have been men-
tioned, being routine data and national statistics. Finally, expert opinions
have been addressed throughout all manuals, however, with pointing out
their limitations.

Secondary data from published literature that are used for parameterising
models, should as much as possible be based on systematic literature
searches. Yet, the limitations in resources have been acknowledged and sug-
gestions have been made to restrict the systematic search to efficacy data
and to those data that are used for model parameters that are likely to have
the largest influence on the result. The technique of the literature search
does not differ from standards in literature search in HTA general.

The manuals do not address the issue of using primary data from published
clinical studies, however, there are examples elsewhere, where such data
have been used and pooled for further research purposes such as the ‘Cho-
lesterol Treatment Trialists Collaboration’ [15].

With respect to required data characteristics, the manuals provide very lim-
ited information. Yet, it has been mentioned in several documents that
ranges are required for those data that are later on used for sensitivity
analyses in the model.
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data from literature
should be based on
systematic literature
search

method like in HTA

using primary data from
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possible

limited information on
specific data
characteristics
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published literature not
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open questions will be
dealt in part two of
report
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Standards on how to parameterise models via published literature

The manuals do not address the issue of using published literature for quali-
tative information on the model. Qualitative information has, however been
mentioned in context with expert opinions where qualitative rather than
quantitative information may be obtained.

Questions no. 1 and 4 (type of data that are available from clinical studies;
can data from clinical studies be obtained in a less aggregated way as pre-
sented in the publication) will be addressed in the following chapters.
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9 Applying the methodological standards to

*HPV-vaccination modelling’

In the previous chapters it has been shown that a variety of data sources are
needed to define model parameters appropriately. While many of those in-
clude secondary published literature, several further secondary data sources
(such as routine data) have been mentioned in the manuals.

In the remainder of the report, the information from the previous sections
on potential data sources will be applied to the case of ‘HPV-vaccination
modelling’ for using it later on in work package 8.

The following sections will systematically describe the information catego-
ries that are relevant for the planned modelling exercise. In relation to ap-
propriate data sources from chapter 5, potential data sources for the ‘HVP-
vaccination model’ will be identified and data that are considered as relevant
will be extracted. Data extraction will, however, be restricted to secondary
published literature whereas data that from other secondary data sources
will not be addressed. Readers are referred to work package 5 for further in-
formation on the latter. Finally, the relevance and limitations of the data
identified will be discussed and the overall process and the experience
gained will be contrasted with the methodological standards obtained from
the manuals in the previous chapters.

Where appropriate, literature that has already been identified via literature
search in a 2011 updated ‘HPV-vaccination project’ at the LBI-HTA (see
http://hta.lbg.ac.at/de/projekt_detail.php?iMenulD=66&iProjectID=28) will
be used as source for data. These sources include published studies until July
2011. Only in those cases where additional literature is required, there will
be a separate literature search. For reasons of resource constraints, this will,
however, not be a systematic search but it will rather be restricted to a basic
search for most recently published studies, reviews or meta-analyses in Pub-
Med. This is because the aim of this chapter is to provide examples for the
type of data and their characteristics as they can be found in the literature
rather than a full overview of published secondary data for every single
model parameter. Furthermore, due to resource constraints the studies will
not be assessed for quality.

9.1 General overview on the HPV-modelling
concept for work package 8

HPV-vaccination has been introduced in numerous countries with the aim to
prevent HPV-infection from two to four HPV-types and diseases that are re-
lated to persistent HPV infection.

The aim of the modelling exercise in work package 8 is to update the disease
model on HPV-infection that has been used by the LBI-HTA in 2007 [16] with
the latest epidemiological evidence, with evidence on the efficacy of the vac-
cination and on sexual behaviour. Furthermore, the model will be used to
compare HPV-vaccination with additional screening alternatives and to pre-
dict additional health outcomes and costs.
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The following alternatives will be analysed

ava

%  Screening only ‘status quo’>
Screening only ‘status quo’ + HPV-vaccination of 12-year old girls

% Screening only ‘status quo’ + HPV-vaccination according to Austrian
vaccination recommendations®

% Screening only ‘new’’

%  Screening only ,new’ + HPV-vaccination of 12-year old girls

+  Screening only ,new’ + HPV-vaccination according to Austrian vaccina-
tion recommendations

The following outcome parameters will be analysed

# clinical parameters
cervical carcinoma incidence
cervical carcinoma mortality

precancerous lesions (and the number of conisations that are
linked with them)

life years gained

¥ economic parameters
incremental costs (direct costs only)
incremental cost-effectiveness ratios

budget impact

The model should enable future work to develop an overall appropriate pre-
vention strategy on cervical cancer in Austria considering different preven-
tion alternatives.

Based on the previous work on HPV-vaccination modelling in Austria, a
number of data categories and specific data requirements have been identi-
fied that will be described in the following sub-chapters.

9.2 Demographic data

Demographic data are required for defining the size of the various age co-
horts that are to be vaccinated and screened over the defined time horizon
and for linking the dynamic of the Austrian population with the transmission

5 Status quo is related to current practice in terms of screening interval, opportunistic
screening and diagnostic procedures

6 Vaccination of girls and boys at the age of 9 years, catch-up boys until 15 years and
girls/women until 26 years

7 Increased screening participation based on experience in countries with well-
running organised screening; screening (80%); interval according to guidelines and
experience in countries with organised screening (3 to 5 years); adapted age-group
according to European Advisory Group on Cancer Prevention: 25-65 years and ac-
cording to Austrian ‘Vorsorge Neu document’: 21-69 years; organisation of pap-
smear taking and quality control according to European guideline;
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dynamic of HPV-infection. Furthermore, they are needed for calculating life
years gained based on age-specific mortality in Austria.

Since these data need to be identified in national statistical data rather than
in published literature, they will not be addressed in more detail in this re-
port (for information on the data used in the model in 2007 see the accord-
ing report [16]).

9.3 Epidemiological data

The model addresses the impact of different prevention/screening strategies
on HPV-infection, on precancerous lesions related to cervical carcinoma and
on invasive cervical carcinoma. Hence, data are needed that provide infor-
mation on the characteristics of the diseases under consideration.

9.3.1  Data on the natural history of the disease

First of all, detailed quantitative and qualitative information on the process
of HPV-infection and on the subsequent process of developing persistent in-
fections and finally, precancerous lesions and an invasive carcinoma is re-
quired. This includes various types of information, being the time period be-
tween infection and precancerous lesions or between lesions and invasive
carcinoma, the risk factors for infection and further progression (or regres-
sion) of the disease, the transmission patterns of the virus (virus types, risk
of transmission per sexual contact etc.), the patterns of natural immuno-
genicity and the probabilities for transition and regression between the
various stages of the disease.

According to chapter 7, parameters that are related to the natural history of
a disease may be derived from observational studies/disease registries or
from the control group in clinical studies.

Because of ethical reasons very few studies exist that have observed the
natural history of disease from HPV-infection ->persistent infection -
>precancerous lesion ->invasive carcinoma and the possible regression (e.g.
infection to clearance of infection). Existing studies are from time periods
before screening methods and treatment options became available. For the
same ethical reasons, subjects in RCT-control groups will immediately be
treated if they develop precancerous lesions. Hence, the progression pat-
terns to invasive carcinoma or the regression to less severe stages are un-
known in these women.

Not surprisingly, it became apparent that because of the few and quite out-
dated observational studies that are available the same rare sources are
used in a number of published papers and reports on issues related to HPV
and cervical cancer. For example the suggested regres-
sion/persistence/progression likelihoods of pre-cancerous lesions by Ostor
[17] are cited by the European Commission guideline on cervical cancer
screening [18], by an HTA on Screening [19] or by patient information mate-
rial on screening and vaccination [20, 21].

For efficiency reasons the search for the vast variety of data was restricted to
identifying reliable and evidence based overview documents. One document
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that seems to provide extensive and evidence based information is a descrip-
tion of cervical cancer screening that has been developed for patient infor-
mation purposes and includes data on the natural history of infection and on
the development of cervical cancer [20]. Table 10.3-1 gives an overview on
the data that are presented in this document.

Table 9.3-1: Information overview on the natural history of disease based on [20]

Time period between infection and invasive carcinoma

15 to 30 years

Time period between infection and precancerous lesion

10 years

Time period between precancerous lesion and invasive carcinoma

> 10 years

Proportion of infected who develop antibodies

50 % to 60 %

Proportion of simultaneous infection with more than one HPV-type

20 % t0 30 %

Proportion of infections that clear within 2 years

more than 8o %

Proportion of infections that clear within 3 years

more than 9o %

Proportion of women who develop precancerous lesions after persistent
HPV-16 infection after 3 to 5 years

40 %

Risk factors that are associated with precancerous lesions

infection with more than one virus-type,
high  virusload, immunosuppression,
smoking, oral contraceptives

Risk increase in women who take oral contraceptives between age 20 and 30

3.8 t0 4.5 times per 1000 women

Percentage of women with CIN 3 or CIS (carcinoma in situ) who develop in-
vasive carcinoma in 5 to 10 years

20 % t0 30 %

Regression rate for CIN1 to CIN 3 in 18 to 34 year old women

85 %

Regression rate for CIN 1 to CIN 3 in ‘older women’

19 % to 60 %

Additionally, the document presents a table on the regression and progres-
sion across different precancerous lesions that is based on several literature

sources (see table 10.3-2).

Table 9.3-2: Estimated frequency for regression, persistency and progression between dysplasias
without treatment based on different literature sources [20]

Dysplasie- Regression Persistenz Progression zu

grad CIN3/CIS*  invasivem Ca*
CIN1 57% 32% 11% 1%

CIN 2 43% 35% 22% 5%
CIN3-CIS 32% 56% - 12% u. mehr**

ma 11 situ.

70%.37

30

Ca = Karzinom, CIN = zervikale intraepitheliale Neoplasie, CIS = Carcino-

Die Angaben variieren zwischen 12% .2 weniger als 50%™* und 4% bis
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Concerning the HPV transmission patterns, a recent meta-analysis of HPV in-
fection concordance has been identified that may be useful [22]. As for ex-
ample shown in table 10.3-3, the paper presents the expected and observed
HPV concordance (defined as both partners having the HPV outcome of in-
terest).

Table 9.3-3: Expected and observed type-specific HPV concordance [22]

meta-analysis on HPV
infection concordance
may be useful for info

on transmission

patterns

No. of studies  No. of couples HPV prevalence, HPV concordance, OR (95% CI) P

n (%) n (%)
Females Males Expected Observed
HPV 6 5 340 49 (144} 41 (121) 59(1.7 18(5.3)  6.60(092-47.507 65
HPY 11 5 512 32 (6.3) 21(4.1) 1.3 (0.3 T(14) 756 (26321741 0
HPY 16 12 1615 479207 1690105 504 (3.1) 107 (56 342 (225520 0
HPY 18 6 1464 134 (9.2) 28(19) 2602 10(0.7) 7012432573 26

WOTE: The table reports unweighted frequencies and percentages along with odds ratios and 95% Cls from random-effects meta-

analysis. The table includes only the studies that reported the data required for these calculations,
P =006

P < 0001,

P < 0,05,

Apart from quantitative information, qualitative information on the natural
history of disease will be required to better understand the whole disease
process. A useful starting point for this type of information is provided by
Schiffman et al. [23] and by Bosch et al. [24].

Data on the frequency of HPV infection,
precancerous lesions and invasive cervical
carcinoma

9.3.2

Data on the epidemiology of HPV-infection and on the occurrence of precan-
cerous lesions and invasive carcinomas including information on the distri-
bution of HPV genotype in those cases in Austria are needed.

The primary source for this kind of data would be national disease and can-
cer registries, however, they may not hold detailed enough information. For
example, data on the type of precancerous lesion (CIN 1 to CIN 3) or on the
associated virus genotype will be needed for the disease model, but the na-
tional cancer registry only provides data on the number of newly diagnosed
invasive carcinomas and on the number of women who died from cervical
carcinoma per year disaggregated by cervical cancer stage. Hence, additional
published literature needs to be searched for more detailed information.

Possible study types from which this kind of information may be extracted
include prevalence surveys about the HPV type-specific burden of cervical
cancer, population based surveys on the cervical HPV prevalence, specific
observational studies in clinical epidemiology such as cohort studies, case-
control or cross-sectional studies and randomised controlled trials.
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HPV infection

Concerning the prevalence of HPV-infection in females, a meta-analyses on
cervical HPV prevalence in 5 continents [25] and an analysis on the Austrian
HPV 6, 11, 16 and 18-prevalence among women that participated in a vacci-
nation RCT [26] were available.

The data characteristics of these two studies are presented in table 10.3-4.
The Austrian study yields only limited information on the overall prevalence
of 4 HPV types (against which the quadrivalent vaccination has been devel-
oped) in 111 study subjects. The information is further restricted by the fact
that prevalence data are from females in young age (16-24 years) only.

On the contrary, the meta-analysis on the worldwide HPV-prevalance pro-
vides more detailed data on the prevalence of the most frequent HPV-types.
Although studies from Western European countries have been included,
none of them is from Austria. Furthermore, the age-specific data are pre-
sented in a figure without detailed quantitative information on every single
age-group. For the latter the reader is referred to online-tables.

Table 9.3-4: Data characteristics in published studies on genotypes in HPV-infection

Study author/year

Six et al. [26]/2008

Bruni et al. [25]/2010

Countries addressed  |Austria

5 continents

Within Western Europe: Belgium, France, Germany, Switzer-
land, Netherlands

Age groups analysed |16-24 ; mean: 19.9 (SD:1.7) |< 25t0 > 64 years

Race/ethnicity

100% white

Not stated

Genotypes addressed |6, 11,16, 18

Any HPV type

No of subjects studied |11 (Austrian sample of a|1,016,7179 women with normal cytological findings; Western
European multi-centre RCT) |Europe: 77,445

Results 15 (13.5%) were positive of|World HPV-prevalence crude: 7.2% (7.1-7.2); adjustedx: 11.7%
HPV 6, 11,16, or 18

Highest prevalence: HPV-16|Western Europe crude: 7.3% (7.1-7.5); adjusted: 9.0% (8.8 —9.2)
(1.4 %)
HPV-18:3.5 %

(11.6-11.7)

World high-risk crude: 5.5% (5.5-5.6); adjusted: 5.0% (5.0-5.1)
Europe most frequent HPV-types:
16: 4.8%; 31: 2.3%; 18: 0.9%; 39: 0.8%; 33, 66: 0.6%; 6: 0.5%;

45, 52, 51, 58: 0.4; 53, 56, 70, 11: 0.3%; 42, 81, 68, 83, 59, 61, 35:
0.2%; 73, 44, 90, 72, 62, 69, 54: 0.1%;

Decreasing prevalence over time; highest prevalence in < 25
years, then declining until 54 years and again rising in age =55

Comment by study au-|Overall rate of positive|HPV-31 is very common in Europe (2™ rank after HPV-16) but

sample is lower than in
European participants of the
trial (253 %) in women
with normal cytology but
similar in those with ab-
normal cytology

problem

thors HPV-genotype in Austrian|much less in Northern America or Asia;

Heterogeneity caused by different HPV-detection methods and
by the selection and representativeness of the population is a

SD: standard deviation; a: standardised by the world’s geographical structure; adjusted
by geographical region, mean age of women, ending year of study, HPV testing
method, proportion of high-risk HPV-types tested, proportion of low-risk HPV

types tested, and cluster (analysis of mixtures);
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In terms of HPV-infection in males, a cohort-study on the incidence and
clearance of genital HPV infection in men in the USA, Brazil and Mexico [27]
has recently been published. This type of information on HPV-infection in
males has not been available when the LBI-HPV vaccination modelling exer-
cise has been done in 2007.

In the publication, detailed information on the baseline characteristics of the
study group and on the results are provided in two tables (see table 10.3-5
on the study results).

The results on the incidence per 1000 person months, on the 12-months in-
cidence and on the median time to clearance of an infection include the point
estimates as well as the 95% confidence intervals. Further data that are pre-
sented in the result table are on the prevalence (absolute and in %), on inci-
dent infections, on person months, on new infections and on cleared infec-
tions. Furthermore, the study presents 8 Kaplan Meier estimates of the cu-
mulative incidence and time to clearance of any, type 16, oncogenic, and
non-oncogenic HPV infections by age.

The authors point out that the results on incidence cannot be generalised to
all men in the three countries studied whereas the assessment on factors as-
sociated with HPV acquisition and clearance are less prone to bias.

As confirmed by the WHO report on HPV, specific data on the HPV preva-
lence in males in Austria are not available [28].
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Table 9.3-5: Prevalence, incidence and clearance of HPV infection in men [27]

Prevalence Incident  Person Incidence per 12-month Incidence  New Cleared Median time to clearance
(n=1159)  infections months 1000 person {95% 1) infections®  infections (months; 95% €I
months (95%C1)
Ay HPY G84(S0%) 311 B090 384 (34.3-430)  393%(349-424) 1572 1038 75 (6-8-87)
Oncogenic 345(30%) 31 139578 222(19-8-249)  271%(238-302) 693 465 72(67-95)
16 75(6%) 105 23929 44 (3-6-53) 6-2%(4677) 91 43 12-2(7-4-20-2)
18 20(2%) 49 26090 19(1425) 2:4% (1.5-3-4) 44 30 6.3(6-0-127)
3 19(2%) 35 26304 13(0:9-19) 19% (1.1-2-8) 30 2 67 (6-4-15.9)
3 2(=1%) 8 7 087 03 (01-0-6) 0.5%(0-1-0-9) 8 7 6-4 (B-1-NE)
L 21(2%) 27 26337 10(07-15) 1.3%(0-6-1.9) 24 17 16 (8 -6-181)
EL] 4204%) 65 25305 26(2.0-33) 36% (2.4-4-8) 56 Er T4 (6-2-184)
45 13 (1%) 43 26331 16(12-22) 21% (1-2-29) 40 26 65(61-18-2)
51 T2i6%) 108 23753 45 (37-55) 6.4% (4-8-7-9) 96 62 10:3(6.5,13-8)
52 57%) 104 23507 44(36-54) T4% (57 93 68 7-6(6-3-12.0)
56 24(2%) 45 25995 17(13-23) (0-8-2.5) ] 29 6.2(6-0-11.6)
58 7 (2%) 42 25945 16(1222) 2.8% (1538 38 29 67 (6.0-12.0)
2] 62 (5%) a5 24577 39(31-47) 48% (356.2) 69 46 6.2(61-11.3)
&6 58 (5%) 79 24674 32(25-40) 45%(3-2-5-8) 65 43 67 (5-1-16.9)
Mon-oncogenic 445 (38%) 313 11263 7E(248-310)  300%(263-335) &9 573 746 (6-8-9.3)
3 77 7%) 85 3941 36 (2844 48% (3-4-61) 71 54 6.4 (6-1-10-4)
11 16 (1%) 23 26608 09(05-13) 1.0% (0-4-1-6) 17 10 118 (6-0-NE)
26 4 i=1%) £l 27033 03 (0:2-06) 0-5%(0-1-0-9) 9 5 6.3 (5.9-NE)
40 15 (1%) 18 26558 OF (04-1.1) 11% (0-4-17) 18 10 12.3 (6-1-NE}
42 14 (1%) 34 26420 13 (0-9-1.8) 17% (0-3-2.5) 28 14 11-2{7-5-NE)
53 23 (2%) 48 255903 19(14-2.5) 22%(1.3-31) 40 22 120 (6.5-ME)
54 55 (5%) 84 24594 34(27-42) 45%(3-2-5-8) 73 51 F1i(6-0-124)
55 313%) 59 25582 23 (18-30) 3I7%(2.5-4-8) 52 2 1.3 (6-6-17)
61 55 (5%) 65 24754 26(2.0-33) 41% (2-8-5.3) 59 42 6.2(6.0-9.3)
62 85 (7%) 87 2371 37 (29-45) 6.2%(4.6-77) 79 49 12.2 (7.8-17-1)
64 1(=1%) 4 27213 01 {00-0-4) 0-3% (0-0-6) 4 3 6.5 (55-ME)
&7 4(<1%) 22 26957 08 (05-1.2) 0.8% (0-2-1.3) 16 14 6.0 (5-8-11.7)
68 313%) 55 25741 21(1-6-2.8) 25%(1-6-3.5) 43 35 6.3(6-0-7.7)
2] 3 (<1%) 4 27182 01(00-0-4) 0-1% (0-0-0-3) 4 3 58 (5-5-ME)
70 26 (2%) 33 25981 13 (0.9-1.8) 21% (1.2-3.0) 30 18 120 (6-2-ME)
71 13 (1%) 17 26743 046 (04-10) 1:2%(0-5-1-8) 17 11 121 (6-8-ME)
72 14 {1%) kil 26466 12 (0-8-17) 18% (1.0-2.6) I 16 6.2 (61-NE)
73 15 {1%) b2l 26525 08(05-1.2) 12%(0.51.3) 20 15 6.4 (5-1-NE)
&1 42 (4%) 50 25404 2.0(15-26) 3.0% (1.9-4.0) 46 kS| 6.4 (6-2-10.0)
a2 Bi<1%) 16 26827 046 (0:3-1.0) 10% (0-4-17) 12 9 74 (6.2-NE)
&3 34 (3%) 30 26065 12 (0-8-16) 1-8% (1.0-27) 24 21 63 (53-11.5)
84 B8 (8%) 116 3336 5.0 (4-1-50) 67% (51-83) 98 61 112 (6-6-16-6)
CPE108 6 (6%) 28 24160 41(23-49) 53%(28-67) a4 42 12-1(5-0-ME)
1529 5 (<1%) 9 o5y 03 (02-06) 0.3%(0-0-0-6) 8 4 138 (5.9-NE)
Data are num beror number (%), unkss otherwise indicated. NE=not estimable. *Number of new infections was larger than incident infections becavse multiple infections
were judged indbvidual ly in the dearance analysis; new infections detected at a participant’s lastvisit were not analysed for dearance.
Table 2: Prevalence at enrolment, and incidence and clearance of human papillomavirus (HPV) infections in men
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Precancerous lesions and cervical cancer

In addition to national or regional cancer registries, data on the Austrian some published sources
cervical cancer epidemiology can also be identified in published literature. on cancer epidemiology
Although these data are again from cancer registries or from other secon- available

dary sources (e.g. from the WHO database) they may yield additional and
more detailed information that is not directly accessible from registries. One
data source is a WHO report on HPV and cervical cancer in Austria [28].

Incidence

The report contains information on cervical cancer incidence in Austria Austrian incidence data
compared to Europe and the world (see table 10.3-6) as well as comparative
data on the incidence of cervical cancer disaggregated by Austrian cancer
registry (see table 10.3-7). Furthermore, age-standardised rates on cervical
cancer by histological type across the different registries and the annual
number of new cancer cases by age-group are provided in the report (see ta-
ble 10.3-8 and figure 10.3-1). Data on precancerous lesions are not available.

Table 9.3-6: Incidence of cervical cancer in Austria, Western Europe and the world [28]

Indicator Austria Western Europe  World
Crude incidence rate! 11.0 9.7 15.8
Age-standardized incidence rate! 7.8 6.9 15.3
Cumulative risk (%). Ages 0-74 years! 0.7 0.6 1.6
Annual number of new cancer cases 472 9318 529828

Standardized rates have been estimated using the direct method and the World population as the rfersncs.
1 Fates per 100,000 women per year
Diata sources:

3 an 2008,  (Spedfic methodology for Austria:  Mational incidence s (1990-2004) projected to 2002 and applisd to the national population (2008), except
prostate cancer (G610 inddence rates (2000-2004) wers applied to 2008 population. For further detailz refer to httpulglobocaniam.ff DataSoures_and methodsasp and
hitp:fgkabocan iane. i metho d' method .as pPeoumtry=040.)

Table 9.3-7: Incidence of cervical cancer in Austria by cancer registry [28]

Cancer registry Period Ncases' Cruderate? ASR?
National 1998-2002 2644 12.8 8.7
Tyrol 1998-2002 285 16.6 12.0
Vorarlberg 1998-2002 82 9.3 6.8

ASR: Age-standardized rate. Standardized rates have been estimated using the dirsct method and the World population as the refersnce.
i . .
Accumulated number of cases during the pericd
? Raes per 100,000 women per year,
Diata sources:
18 RC, Gancer Incidencs in & Gontinents, Val X
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Table 9.3-8: Age-standardised incidence rates of cervical cancer by histological type and cancer registry in Austria [28]

Carcinoma
Cancer registry Period  Squamous Adeno Other Unspec.
National 1998-2002 6.3 0.9 0.2 0.9
Tyrol 1898-2002 99 13 0.3 0.3
Vorarlberg 1998-2002 46 1.3 0.2 0.5
Standardized rates have been estimated using the dirsct method and the World populstion as the sRrencs.
Ratas per 100,000 womsn peryear.
Data sources:
A RC, Cancer Incidencs in & Gontinents, Vil [X
Western Europe _ Austria _
3.0004
= 2000
B
-
:
;1: 1.000+
2
15—44 yrs 45-54 yr= 55—84 yr=s G5+ yrs
Age group
Diata soumees:
IARC, Globocan 2008, Ags-specific data from GLOBOCAMN 2008 wers obtained from |ARC, personal communication.
For specific estimation methodology refer to htpolglobocandar. i DataSourcs_and_methods.asp.
Figure 9.3-1: Annual number of new cases of cervical cancer by age-group [28]
Mortality
Austrian mortality data The same WHO report contains data on cervical cancer mortality in

Austria, compared to Western Europe and the world and on the num-
ber of cervical cancer deaths by age-group in Austria (see table 10.3-9
and figure 10.3-2).
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Table 9.3-9: Mortality of cervical cancer in Austria, Western Europe and the world

28]
Indicator Austria Western Europe  World
Crude mortality rate! 4.6 4.0 8.2
Age-standardized mortality rate’ 2.3 2.0 7.8
Cumulative risk (%) ages 0-74 years! 0.2 0.2 0.9
Annual number of deaths 195 3794 275128

Standandized rates have bean estimated using the dirsct method and the Workd population as the refersncs,

! Raes per 100,000 wamen psr yar.

Data sources:

IARC, Ghbocan 2008,  (Spedfic methodology for Austia:  Recorded national mortality for 2008 (soumce WHO Mortality Data).  For further detailk refer to
htpighobocan.ian. ff DataScuws_and_methods.asp and hitpe/globaocan.dare fimethodmethod asp Poountry=040.)

Western Europe _ Austria _

2085
2,000+

1,200

1,000

00+

Annual number of deaths ol cenvical cancer

15-44 yrs 45-54 yrs 55-84 yrs G5+ yrs

Age group

Data soumces:
AR, Globocan 2008, Age-specific data from GLOBOCAM 2008 wers obtained from ARG, personal communication.
For specific estimation methodalogy refer to htpafiglbocaniarc.ffDataSource_and_methods.asp.

Figure 9.3-2: Annual number of cervical cancer deaths by age-group [28]
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9.3.3 Data on HPV genotypes in HPV infection,

precancerous lesions and invasive cancer cases

The frequency of HPV genotypes in HPV infection has already been
described in the studies that analysed HPV infection (see chapter
10.3.2). Details are provided by Six et al. [26] for Austria, Bruni et al.
[25] for the world regions and Giulinao et al. [27] for males.

A recent study presents the HPV-type distribution in adenocarcino-
mas in situ that was observed in two phase 3 clinical trials of the
quadrivalent vaccine ‘Gardasil’ [29]. Most of the women in the small
sample analysed were from Europe (77% out of 22 subjects) and of
white ethnicity. The study provides a table on the HPV DNA detected
in AIS (adenocarcinoma in situ) lesions for every study subject ana-
lysed. The authors do, however, not present a summary table or a
written summary on the overall HPV type distribution in AIS lesions.
Only in the discussion, the authors mention that 96% of all AIS lesions
were positive to HPV 16 or 18.

It may be of use for the planned HPV-model that the paper contains a
table on the time to detection of AIS, stratified by day 1 HPV DNA
status and pap smear result.

However, since the data are from a RCT study population, their valid-
ity is limited to persons with the demographic characteristics of the
study population (e.g. mean age of 20.4 years).

Concerning HPV genotype attribution in invasive cervical cancer, a
recent retrospective cross-sectional study on the worldwide HPV
genotype attribution [30] and a meta-analyses on published literature
have been identified [31].

In the former, paraffin-embedded specimens from cases (aged 16-97
years) with cervical cancer were obtained from hospital archives in
38 countries including 10 European countries (with 2058 specimens).
Austria was not part of the study. Table 10.3-10 and table 10.3-11
demonstrate the type of data that are presented in the study. These
include the prevalence of 33 HPV genotypes analysed by region and
histological type of cervical cancer. A third table yields information on
the number and percentage of overall HPV positive cases, single HPV
types and multiple HPV types by region. The authors refer to a web
appendix that contains additional information, for example on the
mean age of diagnosis.
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Table 9.3-10: HPV genotypes in invasive cancer cases by region [30]

Total (n=8977)  Europe (n=2088) NorthAmerica Central South Africa (n=544) Asia (n=2641) Oceania
(n=160) America (n=3404) (n=170)

HPV 6 10{<1%) 3 (<1%) - 3(<1%) - 1 i=1%) 3(2%)

HRY 11 2(=1%) - - 1i=1%) - 1i=1%) -

HRV 16 5439 (61%) 1348 (B6%) 115 72%;) 2015 (559%) 259 (48%) 1597 (B0%) 100 (59%)

HPY 18 913 {10%) 150 (7%) 11 (7% 209 {9%) 122(23%) 295 (11%) 34 020%)

HPV 26 21 (<1%) 3 (<1%) . 17 (<1%) o 11 =1%)

HPY 30 31 (<1%) 5 («1%) B 14 (=1%) 3i<l%) 9 (=1%) -

HPY 31 335 (4%) 63 (3%) 5 (3%) 166 (5%) 1002%) B0 (3%) 1i<1%)

HRY 33 345 (4%} 117 (&%) 5 (3% 119 3%) B{l%) 92 (3%) 3(2%)

HPV 34 6(<1%) 1(<1%) 1 (e1%) 3 (<1%) . 1 (<1%) 2

HFY 35 7o (2%) 46 (2%) - T2(2%) I7 (5%) 27 (1%) 4(2%)

HFYV 39 143 (2%) 7 (1%) 2 (1%) 76 (2%) 3i<1%) 3 (1% I02%)

HPY 35° 3i<1%) 1i=1%) " 1i=1%) Li<l%) " -

HPV 42 3(<1%) 3 (<1%)

HFY 44 1(<1%) 1(1%) - - - - -

HPY 45 528 (6%) 80 (4%) 9(6%) 307 %) 54 (10%) 146 (6%) 9(5%)

HFV 51 114 (1%) 2B (1%) 2i1%) 532%) 13(2%) 19 ¢=1%)

HFY 52 253(3%) 40 {2%) 5 (3%) ol (3%) 14(3%) 100 (4%) 1{<1%)

HFY 53 24 (<1%) 10 (<1%) 1(<1%) Si=l%) " 1i=1%) 3(2%)

HPY 56 75 (<1%) 32 (2%) 1 <1%) 20 (=1%) 4{<1%) 18 (x1%)

HPY 58 203 (2%) 7 (1%) 3(2%) 67 (2%) 4i<l%) 102 (4%)

HRY 59 95 (1%) 15 (=1%) C 42 (1%) 1i<1%) 36 (1%)

HPY 61 1(<1%) - - 1i=1%) - -

HPY 66 7 (<1%) 2(<1%) - 2 i=1%) 2(<1%) 1{<1%)

HPV &7 26 (<1%) 3(=1%) = 13 (=1%) - 10 =1%)

HPV 68 59 (<1%) 13 (<1%) - 20 {=1%) 1i<1%) 25 f1%) 2

HRY 63 3i<l®) 4 (<1%) - 17 (=1%) 1i<1%) 3 i<1%) 6(4%)

HPY 65 7 (=1%) - - G (=1%) 1i«1%)

HRY 70 9(<1%) 1i=1%) E 3i=1%) " 5 (=1%)

HRY 73 43 (<1%) 16 («1%) - 14 {<1%) 1{<1%) 12 (=1%)

HP 743 2{<1%) - " - - 1i=1%)

HPV 82 6(<1%) - . 4i=1%) - 2(<1%)

HRY 91 1(=1%) 1i«1%) - - - -

HPY undetermined 52 (<1'%) 10 {«1%) 0 15 (<1%) 13(2%) 12 (1%) 2(1%)
Data are number (%) and are based onthe vpper estimate attributionof muktiple HPY types. *HPY type 39, 68, or7 3. THPV type A8 or 73. 30ne case in the total attributable
toinfectionwith multiple HPY types, and no casewith exclusively HPY 74.

Table 2: Human papillomavirus (HPV) genotypes in cases of invasive cervical cancer that were positive for HPV DNA, by regicn
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Table 9.3-11: HPV genotypes in invasive cancer cases, by histological diagnosis [30]

Total Squamouscell  Adenocarcinoma  Adencsquamous  Other
(n=B977) carcinoma (n=470} cell carcinoma (n=100)
{n=8252) {n=155)

HPY 6 10 f<1%) 9 (< 1%) 1 (<1%)

HF 11 2 (=1%) 2 (=1%)

HFV 16 5430 {B1%)  5090(62%) 235 (50%) 61(39%) 51i{51%)

HFW 18 13 (10%) BET (B%) 152432%;) 43(32%) 30 (30%)

HPV 26 31 (=1%) 31 (1%)

HFY 30 31 {=1%) 30 {=1%) 11

HFYV 31 335 (4%) 328 (4 %) 3(«1%) 3 (2%) 1(1%)

HFY 33 345 (4%) 338 i4%) 2i<l%) 43%) 11%)

HF 34 6 (=1%:) &= 1%)

HFW 35 175 (2%) 169 (2%) 20=1%) 201%) 2(2%)

HFY 39 143 (2%) 134 (2%) Li=1%) 4 (3%) 3i3%)

HFY 391 3 (1% 3 (=1%)

HF 42 3 (=1%) 3 (=1%)

HFV 44 1(=1%) 1i=1%) i = --

HFV 45 528 iE%) 446 (5%) 56i12%) 18112%) Gi0%)

HPV 51 114 (1%) 108 (1%) I(<1%) 11(=1%) 1(1%)

HPY 52 253 (3%) 252 (3%) . 1(=1%)

HF 53 24 {=1%) 23 {=1%) 1i<1%)

HFY 56 75 (=1%) T2i(=1%) 21 - Ti1%)

HF 58 203 (2% 199 (2%) B 3(2%) 101%)

HF 55 95 (1%) 90 (1% Il 2i1%)

HF 61 1 {=1%:) 1 {=1%)

HPV 66 7 1=1%) & (<1%) . 1(=1%)

HFV 67 26 {=1%) 26 (< 1%)

HPY 68 50 f=1%) 57 (<1%) 1(<1%) 1(=1%)

HFW 684 31 (=1%) 28 (<1%) 2i<1%) 1{=1%)

HFV 69 7 (=1%) 7 1%

HFY 70 9 f=1%) Qi=1%)

HFV T3 43 (=1%) 43 (=1%)

HFV 74 2 {=1%) 2 i=1%)

HPY 82 6 i<1%) £ (<1%)

HPY 91 1 i<1%) 1= 1%)

HPW undetermined L2 =1%) 44 {<1%) 5 (1% 3(2%) 1}
Dataare number (%) *Includes undifferentiated, neurcendocring, not ot herwise specified, basal adenoid, and cystic
adencid carcinomas. THPY type 30, 68, or 73 tHIV type 68 ar73.

Table 3: Human papillomanirus (HPV ) genotypes in cases of invasive cervical cancer that were positive
for HPY DMA, by histolagical diagnosis

...meta analysis of
published studies

40

The meta-analysis [31] includes 243 studies covering a total of 30,848 cases
of invasive cervical cancer. 79 studies with 9,015 cases were from Europe in-
cluding Austria. The data in the publication yield information on the HPV
types (overall, by histological type and by year of publication), on the HPV-
16 prevalence in invasive cervical cancer across strata of regions and on the
ten most frequently detected HPV types from 1990 to 2010 by region. The
latter, however, is presented in figures without detailed numerical informa-
tion. The limitations of the data are that the changing prevalence over time
may also be due to changes in the sensitivity of the detection methods and
the increasing prevalence of multiple infections complicates the estimation
of proportions of cancer that can be attributable to groups of HPV types.
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Additionally, the WHO-report on HPV and related cancers provides summary
information on HPV-genotypes in Austria. However, the data are restricted

some data also in WHO
report

to the distribution of HPV-genotypes in invasive cervical cancer (see table
10.3-12 and figure 10.3-3). Data on the distribution of HPV-genotypes in
precancerous lesions are not available. To a great extent the data in the re-
port are derived from the same sources as mentioned in the earlier para-

graphs.

Table 9.3-12: Prevalence of HPV-16 and HPV-18 by cytology in Austria, Western Europe and the world [28]

Austria Western Europe World

No. HPV 18/18 No, HPV 18/18 No. HPY 16/18

tested Prevalence tested Prevalence tested Prevalence

% (95% Cl) % (95%Cl) Y% {95%01}

Normal cytology® 46795 2.0{1.83-21) 218339 B{3.7-3.9)
Low-grade lesionst® - - - 1276 20.8 (18.6-23.1) 14762 24.3(23.6-25.0)
High-grade lesionst* - “- 2422 50.3(57.3-61.3) 14901 51.1(50.3-51.9)
Cervical cancer 200 78.5(72.2-84.0) 2352 78.7 (77.0-80.3) 22826 70.9(70.3-71.5)

The samples for HPV testing come from cervical spedmens ifresh | fived biopsiss or sufoliated cells).
Abbreviations used:

253 G 95% Confidence |nerval

tLeow-gmads lesions: LSIL or GIN-1

High-grade lesions: GIN-2, CIN-3, GI5 ar HSIL

Data sources:

T Data have bean compiled by the HPV Infarmation Ce e in the Uit of Infctions and Cancer at the Instiut Gatala o Oncologia and have besn publshed as meta-analvsis in: De
Sanjosé 5 Lancet Inkect Dis 2007;7: 453 and Bruni L, 25th IPY Sodety Mesting, Malma, Sweden, 5-14 May 2009 (Manuszrpt in prsparation).
¥ Data have baencompiled by the 1ARG Infection and Cancer Epidemiclogy Group and have been published as a systematic veview and meta-analysis in: Clifford GM, Gancer Epidermicl

Biomarkers Prev 2005; 14: 1157

“ Data have been compiked by the IARC Infection and Cancer Epidemiclogy Group and have been published as a systematic review and meta-anatysis in: Cifford G, Br J Cancer

2003:22:101 | Smith IS Int J Cancer 2007,121:621

2 Nata have been campiled by the [ARGC Infection and Cancer Epldemiclogy Group and have been publshed as a systematic revisw and meta-analysis in: Cifford G, Br J Cancer

200322:63 | Chfford G, Int J Cancer 2008; 122; 1684

Spedfic for Austria: Bachtiary B, Int J Cancer 2002; 102 237 | Widschwendier A, Cancer Latt 2003; 202: 21

For Westerm Eurcpe and the World, refer o specific reports or methods document for complete data sources,
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Figure 9.3-3: Ten most frequent HPV-types among women with and without cervical lesions in Austria

compared to Western Europe and the World [28]
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20038283 | Chfford G, Int J Cancer 2008; 122: 1684

Specific for Austria: Bachtiary B, Int J Gancer 2002; 102: 237 | Widschwendier A, Cancer Lett 2003; 202 231

" Data have besn compiled by the IARG Infection and Cancer Epidemiclogy Group and have been published as a systematic review and meta-analysis in: Cifford G, Br J Cancer
2003:82:101 | Smith JS Int J Cancer 2007;121:621

* Data have besn compiled by the IARG Infection and Cancst Epidemiclogy Group and have been pullished as a sy e review and msta lysis in: Glifford GM, Gancer Epidemic|
Biomarkers Prev 2005; 14: 1157

? Data have besn compiled by the HPY Information Centrs inthe Lnit of Infections and Cancer at the Institut Catala d'Oncolegia and have been published as meta-analysis in: De
Sanjozé 5 Lancet Infect Dis 2007;7: 453 and Bruni L, 28th 1PV Socisty Mesting, Malmo, Sweden, 8-14 May 2000 (Maruscript in preparation].

For Western Europs and the World, refer to specific mports o methods document far comiplete data sources.
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9.4 Data on the interventions compared

9.4.1 Screening

Data on screening can be categorised into data on general Austrian screening
characteristics, data on state of the art of providing the screening (recom-
mended intervals, age groups, quality assurance methods, organisational is-
sues) and data on test accuracy.

Characteristics of Screening in Austria

Information on characteristics of screening (e.g. participation rates) are
available from routine data which are beyond the scope of the report. Addi-
tionally, published data on the Austrian characteristics are available in the
WHO report on HPV [28]. These include main characteristics (screening
ages, intervals etc.) (see table 10.4-1), general coverage (table 10.4-2), and
coverage by age (figure 10.4-1). Furthermore, the report presents coverage
by Austrian regions.

Table 9.4-1: Main characteristics of cervical cancer screening in Austria [28]
Indicator Value

Screening ages (years)

Screening interval {years) or frequency of screens

Lifetime number of recommended smears

Smear taker

Variable sorsening ages and screening intsrvak o frequency of soreans depand on diffsrsnt guidelnes followsd inthe country.
Diata sources:
|ARC Handbocks of Cancer Prevention Val, 10: Genvix Cancer Sereening. IARG Press. Lyan, 2005,

Table 9.4-2: Estimated coverage of cervical cancer screening in Austria [28]

Reference Year Population Ruralor N Women  Age range
studied Urban

Osterreichische

Gesundheitsbe-  2006-2007 Ge ”elret‘.' female Al 9624300 >15

fragung population All 3624300 =15

2008/2007° Al 658 18-89

WHS Austria® 2001-2002 pe:p”fl;‘i'gﬁma'e Urban 475 18-80
Rural 183 18-69

Motes and soumes:
T Rugtrian Heallh Interview. Population-bassd survey of approsimatsly 15000 inhabitants and extrapolation to the population.

screening data: Austrian
characteristics, state of
the art, test accuracy

characteristics of
screening in Austria
from routine data and

Satemeichische Gesundheitebe fragung 20082007 - Austrian Health Interview Survey. Vienna, Austria: Bundesministerium fiir Gesundheit, Familie und Jugend; 2007,

¥ WHO Houssheld Surveys with multistage cluster sampling. Sereening coverage among women agzsd 18-69.
World Health Surveys. Gensva: Workd Haalth Crganization (WHO); 2003,
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Figure 9.4-1: Estimated coverage of cervical cancer screening in Austria, by age and study [28]

State of the art in screening provision (interval, quality

assurance)
EU gquideline for Guidelines have been identified as the primary data source for state of the
information on state of art information on screening programmes. For the state of the art in cervical
the art in screening cancer screening an evidence based supranational guideline by the European

Union has been identified as most relevant [18].

state of the art is Generally, no overall standard exists in terms of screening intervals and
variable, document starting/ending age, while there is a clear recommendation in favour of an
shows impact from organised screening in contrast to an opportunistic screening. The docu-
different strategies ments provide various tables that demonstrate the % reduction in cumula-

tive incidence of cancer depending on different screening intervals, age
groups screened and coverage rates (see table 10.4-3 for an example)
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Table 9.4-3: Reduction in cumulative incidence of squamous cell carcinoma of the
cervix uteri with different screening intervals and coverage rates
(aged 35-64) in comparison to expectations without screening [18]

Screening interval | Proportion of % Reduction in Number of tests

screened cumulative inci- | per woman
dence

1year 20% 19 6

2 year 30% 28 4.5

3 years 40% 37 4

5 years 50% 42

10 years 80% 51 2.4

Additionally, some information on recommendations for Austria can be
found in the document on ‘Vorsorge Neu’ [32].

Test accuracy of the Papanicolaou Test (Pap-test)

According to the recommendations in chapters 5 and 7, the primary sources
for test-accuracy data are RCTs and meta-analyses. A recent HTA report on
HPV-DNA testing in cervical carcinoma screening [33] provides an overview-
table on the sensitivity and specificity of Pap-smears related to CIN 1 to CIN
3 and invasive carcinoma derived from a number of meta-analyses (see table

10.4-4).

Table 9.4-4: Sensitivity and specificity of HPV-DNA and Pap-Screening for CIN 1,

CIN 2, CIN 3 and invasive carcinoma [33]

data on test accuracy

from recent HTA report

Screeningtest Zielgréke Schwellen- | Sensiti- | 95 %-KI Spezi- |95 %Kl |Quelle
wert vitit (%) fitat (%)

HPY (HC2) Keine CIN 1 pg/ml — 91,7 90,3-93.1|%
HPY (HC2) CIN 1 und héher | 1 pg/ml 80,6 763843 | — B
HPV (HC2) CIN 2 und hiher [ 1 pg/ml 98,1 96,8994 | — =
HPY (HC2) CIN 3 und hiher [ 1 pg/ml 58,1 96,8994 | — &
Pap Keine CIN (LSIL+) — — 95,0 945964 | 7=
Pap CIN 1 und hoher | (LSIL+) 47 1 448494 | — &TE
Pap CIN 2 und héher | (LSIL+) 71,8 67.0-762 | — . GES
Pap CIN 3 und héher | (LSIL+) 718 670762 | — e

) . 1 pg/ml und . o ] H
HFY (HC2) + Pap | Keing CIN (ASC-US+) 873 84,2-90.4

. ; - 1 I und ;
HPV (HC2) + Pap | CIN 1 und haher {Apsgg_‘bgi) 81,5 768848 | —

. .. 1 I und :
HPV (HC2) +Pap | CIN 2und hoher | Apsgéf_‘bgz) 99,2 97,4-100,0 | —

. B 1 l'und 5
HPV (HC2) + Pap | CIN 3+ und haher {Apsgér_‘b;i) 99,2 97,4-1000 | —

ASC-US = Atypical sguamous cells of undstermined significance. CIN = Zervikale intraepitheliale Neoplasie. DNA = Desoxyribo-
nukleinsaure. HC = Hybrid Capture. HPY = Humanes Papillomavirus. Kl = Konfidenzintervall. LSIL = Low-grade squamous
intraspithelial lesion. Pap = Test nach Papanicolaou.

Furthermore, the report contains a table derived from another secondary
source on the likelihoods for the Pap-test of obtaining a specific test result
dependent on different health states.
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Table 9.4-5: Likelihood to obtain a specific test result dependent on different health

states [33]

Wabhrer Gesundheitszustand Zytologischer Befund Wahrscheinlichkeit
Keine Lasion ASC-US (Pap Ilw) 0,525
Keine Lasion LSIL (Pap III, 11ID) 0,384
Keine Lasion HSIL (Pap III, D, IV) 0,088
Keine Lé&sion Karzinom (Pap V) 0,0028
CIN 1 ASC-US (Pap Iiw) 0,233
CIN 1 LSIL (Pap I, 11ID) 0,688
CIN 1 HSIL (Pap III, lID, IV) 0,078
CIN 1 Karzinom (Pap V) 0,0015
CIN2,CIN3 ASC-US (Pap Ilw) 0,097
CIN2,CIN3 LSIL (Pap I, 1lID) 0,307
CIN2,CIN3 HSIL (Pap IlI, IID, IV) 0,586
CIN2,CIN 3 Karzinom (Pap V) 0,010
Karzinom (FIGO | bis FIGO IV) ASC-US (Pap llw) 0,116
Karzinom (FIGO | bis FIGO IV) LSIL (Pap IlI, IIID) 0,071
Karzinom (FIGO | bis FIGO IV) HSIL (Pap lII, lID, IV) 0,210
Karzinom (FIGO | bis FIGO V) Karzinom (Pap V) 0,604

ASC-US = Atypical squamous cells of undetermined significance. CIN = Zervikale intraepitheliale Neoplasie. FIGO = Karzinom-
stadium nach Klassifikation der Fédération Internationale de Gynécologie et d'Obstétrique. HSIL = High-grade intraepithelial

lacinn | QI = | Aw.Arada intrasnithalial lacinn

Test accuracy of follow-up diagnostic tests

The HTA on HPV-DNA testing additionally presents results from a meta-
analysis on the sensitivity and specificity of colposcopy, being 96% and 48%
respectively [33].

9.4.2 HPV vaccination

Efficacy

According to the standards in the manuals (chapter 5 and 7), vaccine efficacy
data need to be based on high-level evidence, namely RCTs or meta-analyses.

Starting already in 1998, a number of RCTs have been undertaken for both,
the bivalent and quadrivalent vaccine. Publications are available for different
study endpoints (e.g. immunogenicity, persistent genotype-specific HPV in-
fection, HPV-genotype specific precancerous lesions) and target populations
(e.g. 15-24 year old females, 18-45 year old females, 16-26 year old males).
So far, younger age groups from 9 to 14 years that are the primary target
group for the vaccine have not been included in RCTs that analysed the rele-
vant endpoints (such as precancerous lesions or HPV infection).

RCTs on the efficacy and safety of the vaccines against cervical HPV infection
and diseases among females have been published by Koutsky et al. [34], Mao
et al. [35], Harper et al. [36, 37], Villa et al. [38, 39], by the 'FUTURE I Study
Group’ and the ‘FUTURE II study group’ on the quadrivalent vaccine (Gar-
land et al. [40], Brown et al. [41], Wheeler et al. [42], Future II Study group
[43]), by the ‘PATRICIA-trial group’ on the bivalent vaccine (Paavonen et al.
[44, 45]), by Munoz et al. [46], by De Carvalho et al. [47] and by Castellsague
etal. [48].

The data that are typically provided in the studies include vaccine efficacy
against 6/12-months persistent infection and against cervical intraepithelial
neoplasia (CIN) grade 1, 2 or more (CIN 2+, CIN 3+) that are associated with
HPV types 16 and 18. The studies usually distinguish between sero- or DNA-
negative females and those that had already been infected. Additionally, in-
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tention-to-treat and/or per-protocol-analysis study results are presented
(see table 10.4-6for data example). Usually, data on the cumulative incidence
of certain outcome parameters are included in the papers. Finally, safety
outcomes are presented.

Table 9.4-6: End-of-study efficacy against the combined incidence of vaccine type-
related infection of 6 months duration, CIN or EGL [48]

HPYV 6/11/16/18-related outcomes HPVY [6/18-related outcomes

n(m) n(m)
Observed Observed
Analysis population end point qHPV Placebo efficacy ?5% CI qHPY Placebo efficacy 95% CI
Per-protocol efficacy population (PPE)
Owverall persistent infection, CIMN, or EGL 10 (< 86 (41) 88.7 (78.1, 94.8) 8 (4 51 (23) 84.7 (67.5, 93.7)
24— 34-year-olds 5(2) 56 (24) F1.3 (784, 97.3) 5(2) 35 (13) 86.0 (64.0, 95.7)
35— 45-year-olds 5(2) 30 (17) 838 (579, 95.1) 3 (2 16 (10) 818 (363, 96.6)
By end point
Persistent infection (L) 85 (39) 89.6 (79.3, 95.4) 72 50 (21) 86.2 (69.4, 94.7)
CIN (any grade) (D] 17(9) 941 (62.5, 99.9) ] 13 (7) 924 (49.1, 99.8)
CIN 2/3 or worse D] 6 {4) 833 (—37.6,996) ] & (4 834 (367, 99.6)
EGL (0 74 100 (30.8, 100) [sN{9)] (D) MNA NA
Condyloma Q) 7% 100 (30.8, 100) [aN(9)] Q@ MNA NA
WVIN 23 or ValN 2/3 a () [N (0)] MNA INA [a (0] (@ MNA NA
HPV-naive to the relevant type population (NRT)
Owverall persistent infection, CIMN, or EGL 27 (20) 130 (77) 799 (624, 87.3) 19 (14) 85 (48) 783 (64.0, 87.5)
24 34-year-olds 15 (1) 90 (54) 837 717, 91.3) 13 (%) &0 (33) 787 (60.7, 89.2)
35— 45-year-olds 12 (%) 40 (23) T3 (44.1, 863) & (5) 25 (15) 780 (42,6, 92.3)
By end point
Persistent infection 26 (19) 129 (78) 80.4 (69.9, 87.7) 18 (13) 84 (47) 791 (64.9, 88.2)
CIN (any grade) 3(3 27 (l8) 89.0 (64.1, 97.9) 33 21 (12) 85.9 (52.7,97.3)
CIN 2/3 or worse 3(3) 8 {4) 62.7 (—555, 936) 3(3) 8 (4 62.9 {546, 93.7)
EGL 2(1) I8 813 (172 28.1) (4D Q{0 MNA NA
Condyloma ()] 11 {8) 91.0 (37.9, 99.8) [aN()] [N ()] MNA NA
WVIN 23 or ValN 2/3 a () [N (0)] NA INA 0 (@) Q (@) MNA NA
Intention-to-treat population (ITT)
Owerall persistent infection, CIMN, or EGL 116 (108) 214 (154) 47.2 (335, 582) 95 (20) 160 (115) 4.6 (24.3, 55.2)
24 34-year-olds 75 (7 134 (94) 44.1 (25.3, 585) &0 (57) 100 (70) 394 (160, 56.9)
35— 45-year-olds 41 (37) 80 (60) 512 (28.0, 67.3) 35 (33) &0 (45) 439 (134, 64.1)
By end point
Persistent infection 110 (102) 211 (I51) 49.0 (35.5, 59.9) 21 (88) 157 (112) 418 (255, 56.3)
CIN (any grade) 29 (25) 55 (41) 475 (163 67.7) 28 (24) 48 (36) 419 (5.6, 64.9)
CIN 2/3 or worse 21 {19 27 (21) 224 (425, 583) 21 (19) 27 (21) 224 (425, 58.3)
EGL (=) 12(9) 85 (—126.6, 634) 32 Q@ MNA NA
Condyloma 7 (&) 12(9) 41.8 (—60.3, 808&) 0@ [N ()] MNA NA
WVIN 23 or ValN 2/3 21 [N (0)] A NA 21 (D) MNA NA

Abbreviations: Cl = confidence interval; CIN = cervical intraepithelial neoplasia; EGL = external genital lesion; MNA = not applicable; gqHPY = quadrivalent human papillomasirus
(types 6, | 1, 16, 18) recombinant vaccine; VallN; = vaginal intracpithelial neoplasia; VIN = vulvar intraepithelial necplasia. n = number of cases at the end of study (mean follow-
up time per subject of 3.8 years); m = number of cases in original report (mean follow-up time per subject of 2.2 years). Subjects are counted once in each applicable end point
category. A subject may appear in more than one category.

Recently, an RCT on the efficacy of the quadrivalent vaccine in males has
been published [49]. Among other information, the study presents results on
persistent infection and on DNA detection for HPV types 6, 11, 16 and 18

(see table 10.4-7).
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Table 9.4-7: Efficacy against persistent infection with HPV types 6, 11, 16, or 18 and against detection of HPV DNA in the intention-to-treat-population* [49]

Variable Quadrivalent HPV Vaccine (N=1817) Placebo (N=1815) Observed Efficacy
No. of Person-Yr No. of Person-Yr
Subjects Cases at Risk Rate Subjects Cases at Risk Rate %6 (95% Cl)
no. /100 person-yr no./100 person-yr
no. at risk no. at risk
Persistent infection
HPV type
Type 6, 11, 16, or 18 1817 148 40943 361 1815 273 3942.6 6.92 47.8 (36.0 to 57.6)
Type 6 1817 63 42138 1.50 1815 112 4139.4 271 44.7 (24.1 to 60.1)
Type 11 1817 16 42846 0.37 1815 39 42387 0.92 59.4 (25.7 to 78.8)
Type 16 1817 71 4199.5 1.69 1815 131 4112.7 3.19 46.9 (28.6 to 60.8)
Type 18 1817 25 4267.0 0.59 1815 56 4210.1 1.33 56.0 (28.2to0 73.7)
Sexual orientation
Heterosexual males 1542 96 37237 2.58 1541 187 3596.8 5.20 50.4 (36.2 to 61.6)
Males who had sex with male partners 275 52 370.6 14.03 274 36 345.8 24.87 43.6 (19.5 to 60.8)
DMA detection
HPV type
Type 6, 11, 16, or 18 1817 384 3851.1 9.97 1815 511 3736.5 13.68 27.1 (16.6 to 36.3)
Type 6 1817 158 4123 .4 3.83 1815 239 4047.5 5.90 35.1 (20.3 to 47.3)
Type 11 1817 50 4254.0 1.18 1815 &7 4202.6 2.07 43.2 (18.7 to 60.7)
Type 16 1817 189 4070.9 4.64 1815 259 4014.2 6.45 28.0(12.9 to 40.7)
Type 18 1817 80 4205.4 2.12 1815 133 4151.5 3.20 33.9 (13.0 to 50.1)
Sexual orientation
Heterosexual males 1542 2638 3516.2 7.62 1541 379 3416.8 11.09 31.3 (19.4 to 41.5)
Males who had sex with male partners 275 116 334.9 34.64 274 132 319.7 41.29 16.1 (-8.5 to 35.2)

* Data are shown for subjects who had at least one follow-up visit after day 1. HPV denotes human papillomavirus.

7 Persistent infection was defined as detection of the same HPV type (6, 11, 16, or 18) in anogenital swab or biopsy specimens collected on two or more consecutive visits, with an inter-
val of at least 6 months (1 month) between the visits. Subjects in whom DNA for HPV type 6, 11, 16, or 18 was detected at one or maore visits were counted as cases for the DNA de-
tection end point.

LBI-HTA | 2012



Specific subgroup analyses from quadrivalent vaccine trial data have been
conducted on the efficacy against cervical disease in subjects with prior HPV
infection [50] and on the impact of the vaccine on all HPV-associated genital
disease in women [51]. In the former case, the information in the study may
be relevant for model information that is related to natural protection after
HPV infection. The latter provides information on the impact of the vaccina-
tion on diseases irrespective of the HPV-type (see table 10.4-8 for the type of
information provided). However, both studies retrospectively analysed data
from trials that have not originally been designed to analyse the issues in
question.

Table 9.4-8: Reductions in any cervical intraepithelial neoplasia (CIN) and any
external genital lesion irrespective of causal human papillomavirus (HVP) type*

[51]

Subgroup analysis also
available: subjects with
prior infection, impact
on all HPV-associated
genital diseases

Vaccine group

Placebo group

No. of women

Endpoint and population No. of women with a lesion

No. of women
Ratet No.of women with a lesion

% Reduction
Ratet (95% ClI)

Negative to 14 HPV types

population#

Any CIN1T or worse irrespective of 4616 272 1.7 4680 390
causal HPV type

Any CINZ or worse irrespective of 4616 77 0.5 4680 136

causal HPV type
By lesion severity

CIN1 4616 241 1.5 4880 346
CINZ 4616 57 0.3 4680 101
CINS 4616 36 0.2 4880 64
AlS 4616 0 0 4880 3

Any genital wart irrespective of 4689 29 0.2 4735 169
causal HPV type

Any VINT or ValN1 irrespective of 4689 25 0.2 4735 56
causal HPV type

Any VINZ-3 or ValN2-3 irrespective 4689 7 <01 4735 N

of causal HPV type
ITT population§

Any CIN1T or worse irrespective of 8562 975 3.4 8598 1199
causal HPV type

Any CINZ or worse irrespective of 8562 421 1.4 8598 520
causal HPV type

By lesion severity
CIN1 8562 778 2.7 8598 984
CINZ 8562 296 1.0 8598 367
CINS 8562 237 0.8 8598 284
AlS 8562 6 <0.1 8598 16

Any genital wart irrespective of 8689 134 0.4 8702 351
causal HPV type

Any VINT or ValN1 irrespective of 8689 89 03 8702 127
causal HPV type

Any VINZ2-3 or ValN2-32 irrespective 8689 30 0.1 8702 61

of causal HPV type

2.4 297 (17.7 10 40.0)
0.8 42.7(23.7 10 57.3)
2.1 297 (16.9 to 40.8)
0.6 42.9(20.2 to 59.5)
0.4 43 {13.0 to 83.2)
=0.1 100 (<0 to 100)
1.0 82.81(7431088.8)
0.3 54.8(26.4 to 73.0)

0.2 77.11(47.1 t0 91.5)

4.2 191011910 25.7)
1.8 19.0 (7.7 to 28.9)
2.4 203012410275
1.2 193 (5.7 10 31.0)
1.0 164 (0.4 to 30.0)
0.1 62.5 (<0 to 88.0)
1.2 62.0 (53.51069.1)
0.4 297 (7.21047.0)

0.2 507 (22,5 t0 69.3)

*

A subject is counted only once within each applicable row. There were no cases of cervical cancer. There was one case of vulvar cancer in the negative to 14

HPV types population {vaccine arm) diagnosed 18 months post-dose 3 that is not included in this table. The lesion was negative to all tastad HPV types, as
described previously (7,10). AlS = adenocarcinoma in situ; Cl = confidence interval; ITT = intention to treat; WalN = vaginal intraepithelial neoplasia; VIN = vulvar

intraspithelial necplasia

-+

Women with an endpoint per 100 person-years at risk.

-

This population was restricted to subjects who received at least one injection of HPVE/11/16/18 vaccine or placebo and had follow-up, and, at enrollment, were

seronegative and DNA negative to HPVE, 11, 16, and 18; were DNA negative to all 10 nonvaccine HPV types, including HPV31, 33, 35, 39, 45, 51, 52, 56, 58, and

59; and had a normal Papanicolaou test result.

un

presence of HPV infection or HPV-related disease at enrcllment.

In the meantime, the results from the single trials have been summarised in
systematic reviews or meta-analyses. These include a meta-analysis of the
efficacy and safety of prophylactic vaccines (bivalent and quadrivalent)
against cervical HPV infection and diseases among women [52], a systematic
review on long-term protection against cervical infection [53] and a review
of the bivalent vaccine-impact on premalignet cervical lesions [54].
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The meta-analysis [52] provides pooled data for the vaccine efficacy on per-
sistent infection and on precancerous lesions by HPV type (16, or 18) and by
type of precancerous lesion (CIN1+, CIN2+). Furthermore, pooled data on
cross-protection against HPV 31/33/45/52/58 in terms of infection and
precancerous lesions are presented. The systematic review [53] may be
relevant for additional information on the comparative antibody levels in
various age-groups of the bivalent and quadrivalent vaccine. The review of
bivalent vaccine studies [54] summarises evidence from phase II and phase
[1I studies. Its additional value may be that long-term data of up to 8.4 years
concerning the efficacy of the bivalent vaccine on persistent HPV infection
are presented.

Safety

Data on the vaccines’ safety are provided in various different types of stud-
ies: They can be obtained from the single RCTs cited earlier, from pooled
analyses of RCTs (e.g. analysis on the risk of miscarriage by Wacholder et al.
[55]), from the meta-analysis on RCTs [52], from reports by public health
institutes (e.g. Centre for disease control and prevention [56], Paul-Ehrlich
Institut [57]) or from separate adverse event reporting studies (e.g. Van Ko-
oster et al. [58] for the Netherlands) and from analyses of adverse events re-
porting systems (e.g. Slade et al. [59]). Due to the different study designs the
data provided differ in their characteristics (see table 10.4-9 for an example
ondata from an analysis of an adverse events reporting system).

Table 9.4-9: Most common and other selected quadrivalent HPV adverse events
following immunisation in the United States, reported to VAERS June
1, 2006, through December 31, 2008 [59]

Neo. {%)
I Serious I
Adverse Nonserous qHPV Total, Reporting

AEFI2 Events Events Alonab No. Rate®
Syncops, syncops vasovagal &3 (5) 1803 (05) 1365 T4) 1806 8.2
Local reacticnd 41 (2) 1700 (28) 1338 T7) 1741 756
Dizziness 95 (5) 1476 (94) 1147 73 1672 (=53
Mausea 119 (10) 1045 (&) Q08 (T8) 1164 5.0
Haadachs 150 (16) TET B4 GBEE (73) T 4.1
Hypersensitivity reaction® 47 (5) GTE (04d) 682 B0) 726 3
Urticaria 22 (4) B0 (DE) 501 B2) B2 26
“anous thromboambolic awvant 20 (5 17 (31) &5 (CE) 15 0.2
Avtoimmune disordar 10 (37) 32 (63 45 BE) &1 0.2
Guiliain-Barrsé syndrome 21074 11 {26) 25 ([B0) 42 0.2
Anaphy s B =) 200(71) 18 (54) 28 0.1
Diesath 32 (100) 0 23 72) 32 0.1
Transvarss myalitis 10 (100} 0 10 (100 10 004
Pancraatitis D100 0 O 100 o 0,04
Motor neuron disease 2 (100) 0 2 (100 2 0.0

Abbreviatiora: AEF|, adversa svent folowing immunization; gHPY, quadrivalent humen pspilomsivirus recombinant vac-
cire; VAERS, Vaocire Adveras Event Reporting Systsm.

Blaing MedDRA terms. More than 1 code may b= assigned to a single repart.
Mo ottear vaccine was cosdmiristarsd.

SReporta per 100000 doess distributad,
Local injection aite reaction MedCRA codea includs injection site abscsas, injection site abaceas sterile, injecticn site
strophy, imjsction aita cyst, injection aite desquarnation, injction site hemomhage, injection aits by psrasraitivity, in-
jection 2ite imflammation, injection site mass, injpction site necrosia, injection aite nodule, injpction site edama, ard
nijsction eita pain.

B Hyparssnsitivity reaction MaedDRA codas includs anaphylactic reaction, anaphdactic ahock, snaphyvlsctoid reaction,
Cras-sanaitdty resction, darmoaraphiam, hypsressreitivity, urticarna, urtizana themmal, and urticana weaicular.
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Duration of protection

The longest follow-up data are available for a monovalent vaccine (against
HPV-16) that has been developed prior to the licensed bivalent and
quadrivalent vaccines. The study observed immunogenicity for 8 years [60].
De Carvalho et al. [47] report efficacy and immunogenicity of the bivalent
vaccine up to 7.3 years. In their tables the authors present the total number
of women in the intervention and placebo group and the number of women
reporting 21 event. Immunogenicity is described in figures only without de-
tailed numerical data.

HPV-vaccination schedule and coverage

The WHO report on HPV provides information on the licensure status of the
bivalent and quadrivalent HPV-vaccine.

Information on the country recommendations concerning primary target
groups, catch-up groups and the vaccination of males as well as on the deliv-
ery strategy can be obtained from the document published by the advisory
board for the ministry of health (Oberster Sanitatsrat) [61].

Since the HPV-vaccination has not been publicly funded so far, figures on the
current proportion of coverage are not available for Austria. Consequently,
figures on the proportion of coverage for a publicly funded HPV-vaccination
programme need always be based on assumptions. Published data source to
obtain estimates for these assumptions are published proportions in other
publicly funded vaccination programmes. Such figures have been published
in the WHO report on HPV [28] Figure 10.4-2 and figure 10.4-3 demonstrate
examples for diphteria, tetanus and pertussis and for measles.
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9.5 Data on sexual activity

The WHO report from 2010 states that no Austrian data are available on
sexual behaviour (e.g. onset of sexual intercourse, high-risk sexual behav-
iour). Some data are provided on reproductive health behaviour in Austria
(e.g. on the use of contraception, age of marriage) that are themselves ex-
tracted from published secondary sources such as reports from the World
Bank or the United Nations [28].

9.6 Data on resource utilisation

According to the ,2007 report on HPV vaccination modelling’ [16] the follow-

ing resource categories need to be taken into account for calculating the di-
rect costs

Routine screening using pap smear
Diagnostic follow-up in women with positive pap smears

Management/treatment of precancerous lesions (especially CIN 3)
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As summarised in chapter 7, appropriate data sources for resource use pat-
terns are routine data, clinical practice guidelines and expert opinions. For
the purpose of this report, clinical practice guidelines are the only published
secondary data source that is relevant.

Currently, there exists one published guideline on the diagnostic and treat-
ment of precancerous lesions [62] and one on the treatment of invasive cer-
vical carcinoma [63].

From both guidelines, information on the types of diagnostic procedures
used and on the treatment methods applied can be obtained. Hence, they are
helpful for identifying relevant resource categories and technologies that
need to be taken into account in the model and for which information on unit
costs need to be collected.

The guidelines do not provide information on the number of women that are
diagnosed with precancerous lesions or on the number of women with inva-
sive carcinoma nor do they provide information on which proportion of
women receives which type of treatment in the case of alternative options.
Finally, no information can be obtained from the two guidelines on the po-
tential discrepancies between the recommendations in the guidelines and
the real world practice patterns.

9.7 Data on unit costs

According to the information from the chapter 7, data on unit costs need to
be country-specific and, thus, they will hardly be found in published litera-
ture.

In the case of HPV-vaccination no appropriate published document that pro-
vides information on relevant unit costs for HPV-vaccination modelling has
existed prior to the HTA-report from 2007. Hence, the primary data sources
for Austrian-specific unit costs will be databases on tariffs (Honorarord-
nungsdatenbank) and routine data (e. g. to obtain information on hospital
charges). As it has been stated in the method section, these data sources will
not be described in this report.

In the case of HPV-vaccination modelling, both, a report [16] and a paper
[64] have been published that provide detailed information on unit costs in
the appendix of the report and in table 2 of the paper.
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10 Discussion

In chapter 10, the guidance on possible relevant data sources that has been
summarised in the first part of this report has been applied to the case of
‘HPV vaccination modelling’.

Generally, the guidance was of help in identifying the starting point for the
data search and in getting an idea on what type of data sources may be used
for what type of model parameters. In particular, the summary showed for
what model parameters secondary published literature may be the preferred
first choice (e.g. for parameters dealing with efficacy) and for which types of
parameters other secondary data will likely be appropriate (e.g. for parame-
ters on costs).

Yet, because none of the manuals provided detailed information on the
strengths and weaknesses of those data, the guidance may not be of enough
support for persons that are little acquainted with the subjects involved such
as clinical epidemiology.

Moreover, some limitations appeared when it came to the specific applica-
tion in a modelling exercise. For example for data on the natural history of
the disease, manuals recommend observational studies/disease registries.
Due to the nature of the disease and the available treatment options such
studies are hardly available in the case of cervical cancer and the few studies
that exist are more than 20 years old and may not be transferable to the cur-
rent female population. Hence, the recommendations in the manuals will not
be applicable to every single case.

Furthermore, some data that are presented in the published documents are
conflicting. For example the data on cervical carcinoma incidence and mor-
tality from the WHO document [28] in chapter 10.3.2 are different from
those presented by the ‘Statistik Austria’ [65] where mortality and incidence
rates are lower than in the WHO document. The manuals provide only lim-
ited information on how to deal with conflicting data although the issue was
briefly mentioned in context with expert opinions that may be useful in such
situations.

Although a number of data have been identified in published papers and re-
ports, these data my not be detailed enough for parameterising the ‘HPV
vaccination’ model. For example, one document on cervical cancer [20]
states that the time period between infection and precancerous lesions is
approximately 10 years without further details on risk differences that may
depend on the HPV genotype. One may therefore at least need to check the
references cited in this document for further information or more detailed
data. Another example are the data from clinical studies. They are usually
presented in an aggregated way while information would often be needed on
specific subgroups or patient characteristics (e.g. smoking status, age).

Additionally, before using data that have been presented in chapter 10 in the
modelling exercise, the context where they have been extracted from needs
to be taken into account carefully. For example, modellers need to check
thoroughly on what type of analysis vaccine-efficacy data are based on (e.g.
per protocol analysis, intention-to-treat analysis).

For a number of issues (such as the process of HPV transmission), data are
generally missing. For other data categories, specific Austrian data are miss-

LBI-HTA | 2012

guidelines are helpful as
starting point but...

...researchers with little
experienced will need
more info

case study showed
limitations of guidance

how to deal with
conflicting data from
more than one source?

data may not be
detailed enough

thorough check of data
context required before
using them

some data are missing at
all

55



published literature only
one piece of
information, further
processing requires
experts

limitations of report:
literature not based on
systematic search, no
quality check of data

56

Standards on how to parameterise models via published literature

ing (such as prevalence or incidence of precancerous lesions) and, finally, in
many cases data may not be in the format that is needed for the model.

Hence, published literature can only provide one piece of a jigsaw in addition
to further sources of information. Additionally, the methods from chapter 8
on how to further process the data may be useful, however they need to be
applied in cooperation with the relevant experts to guarantee high modelling
standards.

Finally, the limitations of this report need to be taken into account when us-
ing the information for the ongoing modelling exercise. Firstly, the literature
cited is not based on a systematic literature search for every single informa-
tion category. Secondly, the studies have not been subject to a quality check.
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11 Conclusion

This report summarises the current modelling guidelines that are used
within the context of HTA in terms of how to identify data for parameterising
models, in terms of possible relevant types of data and in terms of further
data processing methods.

While the report is not to be regarded as exhaustive, it is intended to provide
a starting point for developers of models to ensure a structured and meth-
odological sound approach to building decision-analytical models for HTA.

Since the correct handling of the different types of data requires many dif-
ferent experts from various disciplines, this report cannot replace a continu-
ous process of knowledge exchange between experts from HTA, epidemiolo-
gists and modelling specialists in Austria during a modelling project.

One part of such a dialogue may be the cooperation between the information
specialist in an HTA unit and the model developer. Another part of coopera-
tion may be between the model-developer and statisticians that are familiar
with clinical epidemiology.

Hence, the data that are provided for the HPV-vaccination model exercise in
chapter 10 need now to be handled further by the model developers in an it-
erative process with the other partners involved.
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