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Abstract

Objectives Cost-effectiveness thresholds (CETs) play a particularly important role in the reimbursement decisions of health
technologies in countries with limited healthcare resources. Our goal is to develop a scientifically solid proposal for a revised
cost-effectiveness threshold, as part of the planned review of the Hungarian health economic guidance.

Methods The Threshold Working Group of the Hungarian Health Economics Association performed a targeted review on
CETs in European countries. International trends on CETs served as a basis for our recommendation, which was discussed
at the Association’s workshop and deliberated at an expert committee meeting with representatives from the national health
technology assessment (HTA) and healthcare payer bodies, and academic HTA centres.

Results The current Hungarian CET is one of the highest among European countries relative to GDP per capita, and even
higher in nominal value than the CET applied by NICE. As opposed to the current, single Hungarian threshold, other Euro-
pean countries apply multiple thresholds. The Working Group recommends that Hungary should also apply multiple CETs
in the range of 1.5-3 times GDP per capita with stratification according to the relative quality-adjusted life-year (QALY)
gain of the new technology. In addition, multiple CETs in the range of 3—10 times GDP per capita is recommended for
technologies in rare diseases.

Conclusions CETs should be aligned with the country’s economic performance and should reflect societal preferences. Our
recommendation may increase the efficiency of healthcare resource allocation in Hungary by strengthening the role of HTA
in the reimbursement decisions and favouring new technologies with higher QALY gain.

Key Points for Decision Makers

Our study provides a comprehensive overview of recent
cost-effectiveness thresholds, and contains information
on Central and Eastern European countries, which are
cited less frequently in the literature.

Cost-effectiveness thresholds in relation to GDP per
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1 Introduction

Policy makers all over the world are struggling with develop-
ing transparent and verifiable approaches to allocate scarce
healthcare resources to the most valuable technologies. Sev-
eral countries have adopted mandatory cost-effectiveness
analysis to inform coverage decisions, where health gains
are expressed as quality-adjusted life-years (QALYSs). Incre-
mental cost-effectiveness ratios without a cost-effectiveness
threshold (CET) cannot determine whether the gain from
a new technology is worth paying for, as decision-makers
need to know the maximum amount of incremental finan-
cial resources that is considered appropriate to pay for one
additional unit of health gain [1].

To manage increasing demands is a particular challenge
in countries with limited financial resources compared
with more affluent countries in Western Europe or North
America. Although Hungary implemented mandatory health
technology assessment (HTA) methodologies starting from
2004, including cost-effectiveness analysis to support pric-
ing and reimbursement decisions of new pharmaceuticals
and later expanded this to medical devices as well [2], the
potential to support efficient resource allocation has not been
fully realised.

In the initial period only an implicit CET was applied
in Hungary, then in the 2011 update of the methodologi-
cal guidelines the conventionally used two to three times
the gross domestic product (GDP) per capita per QALY
gained threshold was published by the Ministry of Human
Resources [3]. From 2017, the lower threshold was
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eliminated from the methodological guidelines, and only
the single CET of three times GDP per capita (44,845 €
in 2019) has been applied [4]. With the economic growth
in Hungary, the actual threshold has grown over the years,
and has even surpassed the constant thresholds in Western
European countries. To put this into context, the National
Institute for Health and Care Excellence (NICE) in England
has used an explicit and constant CET of between 20,000
and £30,000 GBP per QALY gained [5], which has not been
changed with the growth rate of the British economy. The
NICE thresholds correspond to 22,785 € and 34,178 € in
2019 in actual exchange rate, the lower bound is 51% and the
upper bound is 76% of what is used in Hungary for coverage
decisions (see Fig. 1).

This difference between the two countries is particularly
striking when we also take into account that per capita GDP
in Hungary was 40% of that in the UK in average between
2011 and 2019. It is worth noting that the Hungarian pol-
icy-making practice of reducing the number of CETs goes
against the international trends and even the UK practice.
In the UK end-of-life criteria were introduced in 2009 and
the practice has led to the application of a maximum weight
of 2.5 from a starting point of £20,000 per QALY [7, 8]. In
2017 further thresholds were introduced for highly special-
ised technologies (HST), treatments for very rare conditions
and fast-track medicines (£100,000 per QALY—320% of
the GDP per capita), which can be increased up to £300,000
(960% of the GDP per capita) in case of curative therapies
with over 30 QALY gain [9]. A comparison of the Hungar-
ian and UK CETs between 2011 and 2019 is shown in Fig. 2.

2015 2016 2017 2018 2019

=1 UK NICE upper CET: £ 30 000

= == e Hungary lower CET (used until 2016)

Fig. 1 Actual value of the Hungarian CETs compared to the general UK NICE CETs between 2011 and 2019 in Euro. CET cost-effectiveness
threshold, NICE National Institute For Health and Care Excellence. Source of exchange rates: [6]
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Fig.2 Hungarian and UK NICE CETs between 2011 and 2019 relative to the GDP per capita. CET cost-effectiveness threshold, EoL end-of-life,
HST highly specialised technology, NICE National Institute For Health And Care Excellence. Source of GDP per capita: [10]

Setting the appropriate CET is challenging. If the thresh-
old is set too low, treatments with good value for money
will be rejected, resulting in a loss of health for the society
[1]. On the other hand the very high CET leads both to the
inefficient allocation of resources [11] and to a suboptimal
functioning of HTA in supporting coverage decisions, as
technologies might easily meet the cost-effectiveness cri-
teria but will still not be reimbursed [12] or will be reim-
bursed with hidden restrictions [13, 14] due to unaffordabil-
ity caused by the budget constraints, the primary cause of
patient access limitations [15]. Therefore, CET needs to be
better aligned with the country's financial resources to help
meet the payer's requirement to maximise health from the
budget available for the introduction of new technologies.

The other concern with the Hungarian CET is that the
application of a rigid single threshold does not allow the
use of the HTA framework for adopting highly specialised
technologies (e.g., orphan medicines for treating ultra-rare
diseases), which are very expensive and likely cannot meet
the cost-effectiveness criterion. Consequently, in Hungary
these technologies are reimbursed without any judgement on
the value-based price often on a named patient basis [16].

Due to the expiry of the current guidance at the end of
2020, the College of Healthcare Professionals established
a Guideline Revision Committee (VB, IB, ZK, AZ and
eight other non-author members) to update the “Guideline
for Economic Evaluations in Healthcare in Hungary” [4].
Members were appointed by the College of Healthcare Pro-
fessionals (institution of Health Care State Secretariat of
the Ministry of Human Capacities) representing academia,
National Health Insurance Fund, and the national HTA
agency in Hungary. The head of the national HTA Agency

chaired the Committee. As part of this work, the Committee
asked the Hungarian Health Economics Association (ISPOR
Hungary Chapter) to lay out new recommendations for a
revised CET in Hungary.

The current study is a summary of the work of the Asso-
ciation's Threshold Working Group (SK, BN, DE, AZ and
two other non-author members) to provide a scientifically
sound basis for developing recommendations. The objec-
tive of this work was threefold. The main aim of this work
was to provide recommendations for a new CET to be used
for evaluating cost-effectiveness in the Hungarian health-
care system. In order to develop an informed proposal, it
was necessary to know the practices of other countries in
setting thresholds. Therefore, the second aim of the work
was to collect the explicit values of CETs from the CEA
guidelines in the European countries and assess how these
relate to the countries' GDP per capita, a proxy for economic
constraints on health spending. In this way, we can assess
how the Hungarian threshold compares with thresholds in
other European countries. The other aim was to review what
additional factors were taken into account when assessing
the cost-effectiveness of a technology, represented by the
criteria used to apply multiple CETs.

2 Methods
2.1 Identification of Guidelines
We identified HTA agencies in Europe using a list from

a recently published review [17]. For each HTA agency,
we searched the websites, looking for publicly available
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methodological guidance (in any language), either as guide-
lines or as methodological advisory documents. For coun-
tries where such documents were not available, local experts
were asked to provide references for documents describing
the value of CET. The participants were identified in an
iterative process in which the professional networks of the
Threshold Working Group were used. The main selection
criteria were familiarity with cost-effectiveness thresholds
and HTA in their own country. Overall, nine experts from
the Czech Republic, Denmark, Ireland, Lithuania, Poland,
Romania, Slovenia and Slovakia contributed to the process.

2.2 Document Review and Data Extraction

After identifying the relevant documents, the following data
were extracted for each country: (1) name, year and web-
site location of the guidance document, (2) language of the
document, (4) text related to CETs, (5) text on the criteria
for multiple thresholds, and (6) values and units of CETs.
A data-extraction form was developed and tested by two
authors (SK and AZ) on a sample of documents in English
and Hungarian to check the feasibility of the process and to
ensure that the data collected was suitable and sufficient for
the aim of the study. Members of the Thresholds Working
Group between May and July 2020 then used the revised
extraction form. Two senior reviewers (AZ, SK) then com-
pared the extracted data with the original documents. The
threshold values used in 2019 were converted to Euros based
on the annual exchange rate in 2019. GDPs of the countries
in 2019 were extracted from EUROSTAT and OECD data-
bases. The review of the guidelines was complemented by
a review of scientific articles on CETs in European coun-
tries to gain a deeper understanding of current trends in the
evolution of CETs in this region and an explanation on the
rationale for changes. As our aim was to analyse CETs from
original sources, we present the results of the data obtained
from the guidelines only.

2.3 Development of Recommendations

The development of the proposal for the Hungarian CET was
carried out in four consecutive steps. First, the Threshold
Working Group summarised the findings of the review of
guidance documents, agreed on principles to be considered,
and proposed options for the use of the CETs. Participants
were senior health economists from university centres and
pharmaceutical companies with extensive experience in con-
ducting economic evaluations.

Second, the results of the review and the proposed
options for CETs were presented and discussed in detail
at a public forum of the Hungarian Health Economics
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Association in June 2020. Attendees were voluntary
experts representing multiple stakeholder groups, includ-
ing academia, institutes in the public sector, the healthcare
industry and market access consultants. The presentation
was followed by an open discussion, where participants
made comments and suggestions on what preferences
should be considered when setting the value of CETs.
These were then summarised by the Threshold Working
Group and used to describe the key principles to be con-
sidered when developing alternative options for the new
CETs. The summary document was made publicly acces-
sible on the Association’s website (www.metaweb.hu).

In a third step, the proposed principles and options were
presented to the Guideline Revision Committee, which
held three online meetings between July and Septem-
ber 2020, where members shared their views, suggested
further options, requested additional data analysis, and
made textual recommendations on the content of the text
related to CETs. The trade-offs of the alternative options
were then carefully considered. Reaching consensus was
facilitated by the chair of the Working Group (the presi-
dent of the Hungarian Health Economics Association),
who produced a single working document that reflected
the advantages and disadvantages of each approach. The
working document was presented to the group, iteratively
discussed, and narrowed down to one approach until full
consensus was reached within the group. Historical data
on QALY gains were analysed: the absolute and relative
differences in QALY's were calculated based on all HTA
dossiers at the national HTA agency in the last 12-month
period (i.e., between July 2019 and June 2020) and the
distribution of health gains for those recently assessed
technologies was examined to simulate the impact of intro-
ducing health gains as a criterion for using different levels
of CETs. After evaluating the results of the simulations,
the recommendations for the CETs were further refined by
consensus of the Committee participants.

Fourth, the draft recommendations were then shared
in a report format with the representatives of 12 organi-
zations in November 2020, who were invited based on
their expertise or involvement in HTA processes. These
included HTA and reimbursement decision-makers, phar-
maceutical and medical device manufacturers, healthcare
providers, consulting companies, and patient organiza-
tions. A second public forum was held to clarify stake-
holder questions on the draft recommendations. Ten out
of the 12 major associations of these stakeholders submit-
ted written feedback as part of the public consultation.
These were then evaluated by the Revision Committee and
a decision was made by consensus as to which recom-
mendation should be accepted, accepted with changes, or
rejected. The final responses were provided to each stake-
holder group in written form.
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3 Results
3.1 Review of Guidelines

The search of HTA agencies’ websites and the informa-
tion provided by local experts led to the review of CETs
from 26 countries. No guidelines could be found in six of
the countries examined (Croatia, Denmark, Greece, Malta,
Romania, Spain) and there were eight countries (Austria,
Belgium, Finland, France, Germany, Italy, Portugal, Swit-
zerland), where no explicit values for the CET were given
in the guidelines. In the latter group of countries, CET
is either implicit or they use different approaches to sup-
port reimbursement decisions (e.g., clinical effectiveness,
market price, budgetary impact, etc.). Twelve countries
provided information on the CETs in guidelines for the
economic evaluation of health technologies. These are
summarised in Table 1. More detailed information on the

original sources of CETs can be found in the Electronic
Supplementary Material S1.

3.2 Threshold Relative to GDP

CETs should be related in some way to the health budget,
whether it is fixed or flexible, and the health budget is mainly
determined by the economic constraints of the country, for
which GDP per capita is a good proxy indicator. CETs in
relation to the GDP per capita were compared to bench-
mark with regard to how much the economic constraints of
the countries differ and to what extent the thresholds follow
these ratios.

While all (5/5) of the higher income countries (i.e., higher
GDP per capita than the EU-28 average in 2019, 28,610 €
[28]) use multiple level thresholds, most (6/7) of the coun-
tries with lower GDP per capita (i.e., lower GDP per capita
than the EU-28 average) tend to use a single CET (except
for Lithuania). In Central and Eastern European (CEE)

Table 1 Thresholds stated in official guidelines (both single and multiple thresholds)

Country ISO country code Levels of thresholds Value as originally CET in EUR (with  GDP per capita Threshold/  Source
stated actual exchange GDP per
rate) capita
Czech Republic CZE Single 1,200,000 CZK 44,843 EUR 18,330 EUR 24 [18]
Hungary HUN Single 3 X per capita GDP 39,540 EUR 13,260 EUR 3.0 [4]
Ireland IRL Low 20,000 EUR 20,000 EUR 60,170 EUR 0.3 [19]
High 45,000 EUR 45,000 EUR 0.7
Latvia LTA Single 3 X per capita GDP 37,530 EUR 12,510 EUR 3.0 [20]
Lithuania LTU Low 1 X per capita GDP 14,010 EUR 14,010 EUR 1.0 [21]
Middle 3 X per capita GDP 42,030 EUR 3.0
High 5 X per capita GDP 70,050 EUR 5.0
Norway NOR Interval low 275,000 NOK 30,730 EUR 69,560 EUR 0.4 [22]
Interval high 825,000 NOK 91,191 EUR 1.3
Poland POL Single 147,024 PLN 33,188 EUR 13,000 EUR 2.6 [23]
Slovakia SVK Interval low 28 times the average 28,364 EUR 15,860 EUR 1.8 [24]
weekly wage
Interval high 41 times the average 41,533 EUR 2.6
weekly wage
Slovenia SVN Single 25,000 EUR 25,000 EUR 20,700 EUR 1.2 [25]
Sweden SWE Low 100,000 SEK 9800 EUR 43,920 EUR 0.2 [26]
High 500,000 SEK 49,000 EUR 1.1
Very high 1,000,000 SEK 98,000 EUR 2.2
The Netherlands NLD Low 20,000 EUR 20,000 EUR 41,870 EUR 0.5 [27]
Middle 50,000 EUR 50,000 EUR 1.2
High 80,000 EUR 80,000 EUR 1.9
UK (NICE) GBR Interval low 20,000 GBP 22,400 EUR 32,910 EUR 0.7 [7, 8]
Interval high 30,000 GBP 33,600 EUR 1.0
End-of-life 50,000 GBP 56,000 EUR 1.7

Note: CET value per GDP per capita was calculated as the ratio of the actual CET and the GDP per capita in 2019. Some countries (e.g.) Poland
have originally set the CET value based on the GDP (three times per capita GDP), but as the GDP of the country increased and the nominal
value of the CET did not change the ratio decreased to 2.6. Source of exchange rates [6]
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Fig.3 Cost-effectiveness thresholds per GDP per capita (including
multiple thresholds) vs. GDP per capita. Note: Black dots represent
either the single CET or the lowest value of CET if multiple thresh-

countries the CET in relation to the GDP per capita tends
to be higher compared with higher income countries (see
Fig. 3).

The current CET in Hungary is not only higher in nom-
inal value than the threshold applied by NICE and SMC
in the UK, but it is one of the highest among European
countries relative to GDP per capita (except for the highest
threshold used in Lithuania, under certain conditions). The
high value of the CETs in most of the CEE countries is espe-
cially noticeable if we depict the lowest levels of the CETs
used in each country (black dots in Fig. 2). Above these
levels, reimbursement is not guaranteed. The assessment of
the cost-effectiveness of a technology is judged against cri-
teria that apply to the use of higher-level CETs (such as in
the Netherlands, Norway, Lithuania, etc.). This suggests that
CEE countries (and Hungary in particular) have set minor
barriers to technologies to meet the requirement of proving
to be cost-effective.

3.3 Use of Multiple Thresholds

Several countries have adopted the idea that it would be
inappropriate to use a single threshold to decide whether
to include new technologies in the reimbursement scheme
[29], incorporating equity considerations in their funding
decision. Therefore, they have proposed the use of multi-
ple-level thresholds or scales of ceilings as references for
the ICER (see Table 2). Main factors considered for using
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olds are used. GBR United Kingdom, HUN Hungary, IRL Ireland,
LTU Lithuania, LTV Latvia, NLD The Netherlands, NOR Norway,
POL Poland, SVK Slovakia, SVN Slovenia, SWE Sweden

higher thresholds were: burden of the disease, expressed as
absolute or proportional shortfall of QALYs; rare disease
designation; and end-of-life treatment status. This means
that some societies' willingness to pay for an additional
QALY is likely higher for direct life-saving treatments
than for interventions that target milder diseases or that
slightly reduce the risk of an otherwise healthy population.
However, definite conclusions on this can only be made
after a thorough investigation of the preferences of the
members of societies.

The lower limits of multilevel thresholds range from
0.3 to 1.8 times the GDP per capita, while the highest
boundaries are between 0.7 and 5.0 times (10.2 for rare
diseases) the GDP per capita. Thresholds higher than 1.8
times the GDP per capita are only used when the relative
(or absolute) health gain is high. Therefore, those who are
more seriously ill are guaranteed a greater share of the
resources.

3.4 Proposal for the Hungarian Cost-Effectiveness
Threshold (CET)

Based on the results presented in Sects. 3.2 and 3.3, the
Threshold Working Group identified two major problems
related to the Hungarian CET, which need to be addressed:
(1) it is too high compared to other European countries, 2)
it does not reflect other healthcare priorities.
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Weights

Factors considered for

prioritization

Threshold/
GDP per
capita

Reference values for cost-effec-

tiveness

Levels

Year Type of scale

Table 2 (continued)

Country
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EUR

National currency

Absolute shortfall Absolute shortfall < 10

34
10.2

112,000 EUR
336,000 EUR

Low 100,000 GBP
300,000 GBP

2020 Interval

UK (NICE rare condi-

tions and fast-track

medicines)

Absolute shortfall > 30

High

3.4.1 Considerations Related to the Level of Hungarian CET

The review revealed that CET in Hungary is not only higher
than that of the UK, but relative to the GDP per capita, it
is higher than explicit CETs in most of the other European
countries. The health expenditure as a share of GDP in Hun-
gary in 2019 is only about 6.4%, far below the EU 27 aver-
age of 8.3% [30]. Given that health expenditure as a share
of GDP is already low in Hungary, a high threshold to the
GDP per capita (i.e., three times the GDP per capita) leads to
an unfair spending structure. This is because although new
technologies might be nominally 'cost-effective' according
to the CET criterion, not every new technology that achieves
this will be affordable, and decisions are ultimately made
based on lobbying by certain interest groups. In order to take
into account the resource constraints, the Revision Commit-
tee concluded that Hungarian CET should be reduced for
the majority of health technologies and therefore suggested
to set the reference CET to 1.5 times the GDP per capita,
which is in nominal value (22,422 EUR) similar to what is
used in Western European countries (see Table 2), hence it
would be difficult to challenge its acceptance by different
stakeholder groups.

3.4.2 Equity Considerations

The lower level of CET itself does not fully represent the
societal preference of a more equitable distribution of health
and healthcare. Much of the literature suggests that resource
allocation decisions should also take into account the rela-
tive social value of QALYSs in different population groups
[31-34], which implies different threshold values for differ-
ent QALY [35]. A quantitative approach to adjust CETs
to represent social values is equity weighting [36], which
attributes more or less importance to health benefits rela-
tive to others. The factors used for equity weighting (see
Table 2) in other countries were heavily discussed in the
public forums held by the Working Group, and a consensus
was drawn that the Revision Committee should incorporate
two factors of equity distribution in the new proposal of
CETs: severity and rarity of the diseases.

3.4.3 Severity Factor

Life expectancy in Hungary lags several years behind most
EU countries, due to higher death rates from cardiovascular
diseases and cancer [37]. Health gains accrued to worse-off
population groups might be valued more by society [22], the
Revision Committee therefore preferred the concentration of
funding to technologies that provide a relatively higher pro-
portion of health to severely ill patients, in order to narrow
the gap with the EU in this way. Severity is usually defined
in terms of the pre-treatment health state of patients or the
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expected QALY in case of no treatment (i.e., future health
prospect) [35].

As shown by the practice in Lithuania [21], Norway [22],
the Netherlands [27], Slovakia [24] and the UK [5, 7], mul-
tiple thresholds allow for incorporating equity weights into
the reimbursement decision. The Revision Committee there-
fore suggested that Hungary should apply multiple CETs,
where technologies with high relative health gains should
be assessed against the upper bound of CET (i.e., the cur-
rent threshold of three times per capita GDP), while other
technologies with less relative benefits should meet the new,
reduced reference criteria (1.5 times per capita GDP) for
gaining reimbursement.

The review showed that absolute and proportional short-
fall are approaches to obtain weights for adjusting the
ICER threshold. The concept of ‘proportional shortfall’
was commonly referred to as a useful approach to quantify
severity [38—40]. It proposes that priority should be deter-
mined by the proportion of QALY that people lose rela-
tive to their remaining life expectancy due to some illness.
The approach of shortfall (either absolute or proportional)
requires detailed, up-to-date information in age groups on
the potential life-years lost in the country due to the dif-
ferent diseases. This information is currently not available
in Hungary. The Revision Committee acknowledged the
potential benefits of proportional shortfall and proposed a
conceptually similar but simpler equity approach, which can
be calculated from traditional economic evaluations without
any further research or workload.

The Committee suggested setting priorities based on
the incremental relative QALY gains (IRQG), where the
numerator is the effect size (difference in QALY of new and
comparator treatment), and the denominator is the expected
QALY provided by the new treatment:

QALY — QALY

new technology

QALY

comparator

IRQG =

new technology

A large incremental QALY represents meaningful
improvement in health. A relative measure was proposed to
be used for most of the technologies as this way the priority
of end-of-life treatments will not be marginalised. As such
IRQG relies on not only the superiority of a new technol-
ogy to the comparator, but also reflects the magnitude of the
potential improvement relative to the total QALYs, a higher
IRQG can be achieved with smaller incremental QALYs in
diseases with less expected QALYs.

3.4.4 Analysis of Historical Data on QALYs

Cut-off points were set based on the cumulative distribu-
tion of IRQGs in recent HTA dossiers. The quantitative
analysis showed that the median IRQG was 0.25, which

is very low, suggesting that the majority of medicines
are similar or marginally better than the comparator. The
Working Group proposed using the new reference CET
(1.5 x GDP per capita) for technologies with relatively
low marginal health gain (IRQG < 0.25). This means that
ceteris paribus around 50% of the technologies would have
to be assessed against the new reference CET. As only a
small majority of technologies proved to be truly innova-
tive with high relative marginal health gain, the Working
Group suggested using the upper CET (3 x GDP per cap-
ita) for technologies with IRQG > 0.60, which was only
reached by 12% of the technologies in the last 12-month
period. Technologies between the two cut-off points (0.25
and 0.60) were proposed to be assessed against a mid-level
CET (2 x GDP per capita).

3.4.5 Rarity Factor

The literature demonstrates that some countries assess the
value of new drugs for rare diseases differently from tech-
nologies for more common diseases, due to unmet need,
the emotional nature of neglected diseases, and higher
patient expectations [41-44]. The Revision Committee
recognised that drugs developed for rare patient popula-
tions require a different approach for HTA and concluded
that a separate, higher threshold range should be set for
orphan medicines, and the CET threshold should be pro-
portional to the absolute health gain, similar to the practice
by NICE. The increased threshold positively discriminates
patients with rare diseases, and orphan medicines can be
included in the positive drug list after proper HTA instead
of the current reimbursement method based on the named
patient basis, which creates a significant administrative
burden for healthcare professionals, patients and the
national healthcare payer.

For orphan medicines with EMA designation the Work-
ing Group suggested using the absolute incremental QALY
gain (difference in the expected QALY's of the new and com-
parator therapy), as this indicator directly reflects hope for
improved longevity of life or quality of life (QoL) gain for
the families of paediatric patients with rare diseases, which
is a priority area in the light of forthcoming medical technol-
ogies (e.g., advanced therapy medicinal products (ATMPs)
in spinal muscular atrophy (SMA)). The Revision Commit-
tee concluded that for incremental discounted QALY gains
of 0.5 or less, the threshold should be three times GDP per
capita (equal to the upper level of CETs for other technolo-
gies). For incremental discounted QALY gains above 0.5
and below 20, the threshold should range proportionally
between three times and ten times GDP per capita. For 20
or more incremental discounted QALY gains, the threshold
should be ten times GDP per capita.
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4 Discussion

The role of CET is somewhat different in the reviewed
countries. In some countries, it is actually a hard rule on
the reimbursement of new technologies, while in other
countries it is used as a soft tool to inform the decision
maker and support negotiation about the actual price of
new technologies. Other factors can also be considered
when deciding whether to adopt a technology into the
reimbursement system. However, without considering
cost-effectiveness, it is difficult to improve the allocative
efficiency of scarce financial resources.

The WHO-CHOICE [45] has suggested thresholds
between one and three times GDP per capita for a year of
perfect health gained to guide policymakers on value for
money [45]. However, recently WHO researchers have also
stated that WHO had not recommended that three times
GDP for a year of perfect health gained be considered
‘relatively’ cost effective [46]. A recent brief report dem-
onstrated growing use and misuse of 1-3 times GDP per
capita CETs in low- and middle-income countries without
examining the criteria in a local context and encouraged
practitioners to develop CETs reflecting local priorities
[47]. Several studies [12, 48—51] have called for develop-
ing consensus on the estimation and use of CETs.

The value of the CET in the countries examined is in
the range of 1-3 times the per capita GDP. CEE countries
are in the upper range and their CETs are linked to the
GDP per capita (or similar economic indicator, such as the
average wage in Slovakia). Some more affluent Western
European countries tend to use CET in the lower range,
and their thresholds are not linked to economic indicators,
in other words CETs are not increased automatically if the
economy grows (which was the case in recent years before
the COVID pandemic). In the European countries CETs
have been increasing in fairly rapidly growing economies
in CEEs in recent years, CETs in CEE countries have
been overtaking CETs in Western European countries not
even relatively to the GDP per capita, but even in absolute
terms. The CETs in Hungary, Poland and Czech Republic
are € 39,540, € 33,188 and € 44,834 respectively, while in
the UK it is only € 22,400—€ 33,600, whilst GDP per cap-
ita in Hungary, Poland and Czech Republic is 40%, 39%
and 55% of GDP in the UK, respectively. An important
consequence of a high CET is the ineffective price control
mechanism of new health technologies. Data show that
prices paid in Poland for certain pharmaceuticals appear
to be higher than the mean values for the European Union
[51, 52].

As shown in Tables 1 and 2, multiple CETs have been
introduced in several countries to overcome the disadvan-
tages and limitations of using a single CET. While ICERs
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are certainly informative in assessing value for money,
they need to be considered alongside affordability, fair-
ness, feasibility and other criteria deemed important in
the local context. Prioritization decisions in practice often
include other considerations than just efficiency. The
assumption that all units of health gain have equal social
value, also referred to as ‘a QALY is a QALY is a QALY’
[53], has already been debated heavily in the health eco-
nomics literature [31, 34, 35, 40, 54-56]. Society may be
willing to pay more for treating life-threatening diseases
such as cancer [57, 58], than for treating a self-limiting or
chronic disease that does not seriously compromise daily
living. To provide a more quantifiable framework for pri-
oritization, multiple thresholds are being introduced.

There are three main approaches to determine CETs [44]:
the willingness-to-pay (WTP) method for a unit of outcome;
the opportunity cost method, which links the threshold to
the volume of health displaced by new technologies when
budget constraints are taken into account; and the precedent
method based on the value of a technology already funded
[59-61]. In the absence of such recent studies in Hungary,
the Threshold Working Group decided to benchmark Hun-
gary with other countries where a well-established HTA
system exists. The Working Group concluded that a more
restrictive application of the CET and the prioritization for
higher relative QALY gains and rare diseases may be needed
in Hungary. The use of the IRQG as an equity weight has
been tested only on historical data, and it is difficult to fore-
see how its use will influence the chosen economic evalu-
ation methods by pharmaceutical companies in the HTA
dossier. Consequently, the Committee recommends moni-
toring the comparison of IRQGs in past and future economic
evaluations in HTA dossiers and revising the methodology
if necessary.

The results of the present study are in line with recom-
mendations of recent publications [44, 47] that countries
should make individual efforts to propose a threshold based
on the local context. To this end, social preferences, eco-
nomic constraints of the country, observed trends in other
countries in the region, and the maturity of the HTA system
need to be taken into account.

The strength of our paper is that we have managed to
extract information on CETs in CEE countries (e.g., Lat-
via, Lithuania), in addition to those which are regularly
included in the literature. This way we could provide a
more comprehensive picture on CEE countries. The pro-
posal presented in this paper might have some important
policy implications in Hungary. We believe that introduc-
ing lower CETs for medicines in common diseases with
less relative health gain will lead to more appropriate pric-
ing of new technologies and will increase the efficiency
of budget allocation. The use of IRQG to determine the
value of the CET is anticipated to prioritise the adoption of
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technologies that produce higher relative health benefits.
Access to orphan medicines on the positive drug list is
likely to improve, as technologies that are accessible only
on a named patient basis can be officially listed. The role
of the HTA is expected to be strengthened in terms of
serving as a primary filter for selecting technologies that
are worth funding. Applying the new CETs also creates a
stronger negotiating position and might increase bargain-
ing power of the payer. Pharmaceutical companies that can
bring cost-effective technologies to market are less likely
to face budgetary constraint because the less cost-effective
technologies will not use up the available budget.

A limitation of our proposal is that the CETs have not
been derived empirically, as no information was available
on the ICERs of past decisions or on the willingness-to-
pay, and no underlying data were accessible to estimate the
opportunity costs. Therefore, the best available approach
was to draw conclusions from the practices of other coun-
tries and develop recommendations by involving a wide
group of HTA experts. The proposal has been endorsed by
the Ministry of Human Capacities in November 2021 [62].
It is highly recommended to review the initial experiences
in the first years, and amend the CETs, if needed. In addi-
tion, in the absence of any studies explicitly investigating
the preferences of the population, the appropriateness of
adjusting the CET in relation to the relative health gain
remains an assumption.

We are aware of the methodological weaknesses of
cost-effectiveness analyses and also want to emphasise
that considering the cost-effectiveness of a technology is
necessary, but it is not the sole basis for decision-making.
We advocate making as much data as possible on cost-
effectiveness results publicly available, taking uncertain-
ties into account, and making reimbursement decisions
more transparent and accountable.

5 Conclusion

Threshold values in relation to the GDP per capita vary
widely between countries. Multi-level thresholds can be
set to reflect different preferences of resource allocation
in healthcare funds providing selective advantage for spe-
cialised technologies. CETs should be aligned with the
country’s economic performance and should reflect soci-
etal preferences. Our recommendation may increase the
efficiency and equity of healthcare resource allocation in
Hungary by strengthening the role of HTA in the reim-
bursement decisions of new technologies.
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