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This article provides an analysis of current views on the assessment of health technologies at early
stages of their development to create medical products and services that have additional value.
Methods that can be used to assess the commercial effectiveness of medical products and services at
early stages of their development and to compare them with potential competitors are described. The
review may be useful to those who are involved in the development of new medical technologies and

seek to increase the investment attractiveness of their proposals.
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Pannsasa oneHka MeIUIMHCKUX TEXHOJOT UM

O.H. IlInmankuii

Hncmumym sKkoHOMUKU U OpeaHu3ayuu

npomviuiienno2o npouzeoocmea CO PAH

Poccus, 630090, Hosocubupck, np. Akademuxa Jlaepenmoesa, 17

Ipoananuzuposanvl cospemenHble NPeoCmasieuss 0 NPOGeOeHUU PAHHEU OYEHKU CO30a8aeMblX
MeOUYUHCKUX MEXHON02UU C Yeablo pa3padomKu MeOUYUHCKUX NPOOYKMO8 U yciye, 001adaouux
dononHumenvbHol yeHHocmoro. Onucanvl cnocobvl onpeodeneHus Kommepueckol 3@gexmusHocmu
MEOUYUHCKUX NPOOYKINOG U YCILYe HA PAHHUX IMANAX UX PA3PAOOMKU U UCHOIb308AHUSL 0I5l CDABHEHUSL C

nOMEeHYUAIbHbIMU KORKYpeHmMamu. 0630p Modicem OblmMb NoJe3eH Jauyam, 606J1€4eHHbIM epa3pa6om1<y
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HOBblX MeduuuHCKux mexHono2uil u 3aUHmMepeco8aHHbIM 6 HNOBbIUUEHUU UX uH@ecmulxﬂ/lOHHOZZ

npuejiexkamelbHoCcmu.

Kniouesvie cnosa: rauecmeo HCU3HU,

QALY, paunas oyenka MeOUYUHCKUX MEXHOLO02UlL

UHBECMUYUOHHAS NPUBTEeKAMelbHOCNb, pa3pa60mi<a MeduuuHCKux MexXHONI02U.

In developed countries, health systems
function according to the principles of value-
based health care, which means measuring the
cost of medical products and services against the
effectiveness of their impact on the quality of life
of patients.

The world’s largest economies allocate
significant resources to improving the efficiency
of their health systems, including the development
of new medical products and services. An
outstanding trend in this area is the analysis of
prospected products and services at early stages
of their development, which may help improve
their efficiency and reduce investment risks. This
paper presents an analytical review of scientific
research in this area and focuses on the rationales
for creating medical technologies that have the
potential for additional value.

In this paper, health technologies (HTs) are
understood as methods of diagnostics, treatment
and prevention of diseases and the rehabilitation
of patients using vaccines, drugs, and medical
devices, and surgical procedures and technologies
designed to protect and preserve human health.
Health technology assessment (HTA) is acommon
practice worldwide. This area of research has
emerged because it could provide relevant
information for choosing optimal ways to offer
medical care within a limited health budget.

A definition and the general provisions of
HTA can be found in the National Standards for
the Evaluation of Medical Technologies approved
by the Federal Agency for Technical Regulation
and Metrology of the Russian Federation in

2014. “Evaluation of a health technology is

a comprehensive process of summarising
information about a health technology, which
aims at optimising decision-making and
examines short- and long-term medical, social,
economic and ethical aspects of the development,
dissemination and application of a health
technology; it is conducted using open, unbiased,
systematic and sustainable procedures” (Federal
Agency for Technical Regulation..., 2015).
It should be noted that all HTs are subject to
mandatory evaluation prior to registration even
before they enter the market. The key difference
is that a pre-registration evaluation is designed to
assess the clinical efficacy and safety of an HT
compared with a placebo or other drugs, which
may not always reflect the interests of society,
while the purpose of HTA is to estimate the
added value of anew HT compared to the existing
common clinical practice.

Earlier, a common criterion to determine
the value or effect of an HT was the number of
years of life saved. However, most of the present-
day health technologies do not always have a
significant impact on life expectancy but can
dramatically improve life quality, so a notion of
the quality-adjusted life year (QALY) has been
introduced. This indicator appeared in the UK
and is now used in HTA in many countries around
the world. In HTA, a variety of different clinical
and economic indicators are used; among them is
the incremental cost-effectiveness ratio (ICER), a
statistical indicator used in clinical and economic
analysis (CEA) to determine the relative cost-
effectiveness of medical interventions. The ICER

i1s calculated as the ratio of the difference in
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costs between two possible interventions to the
difference in their effects; it shows the average
additional costs that are necessary to obtain
an additional unit of effect (value) during the
intervention (application of an HT).

The costs of an HT (the ICER value) that
the society considers acceptable to pay for
obtaining an additional unit of effect (value) from
this HT application is called the willingness-to-
pay (WTP) threshold. In other words, the WTP
threshold determines the maximum allowable
(threshold) ratio of additional health care costs to
the unit of added medical effect (value). In recent
years, the application of HTA has increased at
the early stages of the development of medical
products, and this practice is called early health
technology assessment (early HTA).

The generally accepted definition of early
HTA as “all methods used to inform industry and
other stakeholders about the potential value of
new medical products in development, including
methods to quantify and manage uncertainty”,
is given by IJzerman et al. (2017). The paper
by Omelyanovsky (2014) contains a definition
expressing the essence of this concept: “It is an
analysis of the investment attractiveness of new
technologies carried out at early stages of their
development that is called early HTA.” Many
studies worldwide are focused on the definition
of the WTP threshold and calculation of QALYs.
Thus, Yagudina et al. (2015) calculated this
indicator for the Russian Federation following the
methodology of the World Health Organisation
with the official US dollar exchange rate set by
the Central Bank and the purchasing power parity
(PPP) of the rouble to the US dollar, as assessed
by the World Bank. The authors concluded that
the WTP threshold determined using the PPP
is a more objective decision-making tool. In the
study by Bezdenezhnykh et al. (2018), the WTP
threshold is considered to be a tool for generating

restrictive lists of HTS. Therefore, the definition

and application of the WTP threshold in HTA will
make it possible to optimise the use of authorised
(registered) HTs.

Since early HTA is designed to determine
the potential value of medical products, the
implementation of the recommendations from the
above authors will undoubtedly help increase the
efficiency of new HTs development. It will be of
particular interest to analyse the ICER values for
one saved QALY and/or one saved year of life for
the HTs that have already received both positive
and negative feedback on inclusion in restrictive
lists in Russia (Bezdenezhnykh et al., 2018).
This indicator may be crucial for the investment
attractiveness analysis of new HTs.

We realise that analyses and calculations for
all large restrictive lists, for example, the list of
vital and essential drugs, will be very costly and
time consuming. Furthermore, the obtained result
will be practically useless in HT development.
When developing a new HT, the ICER calculation
for one saved QALY should be done for the
comparable drugs, those which the new HT will
potentially compete with on the market. Thus,
it is proposed to determine the WTP threshold
for HTs with which the new medical product
will compete. This will allow us to calculate the
potential commercial effectiveness of a developed
HT after its introduction to the market and more
accurately assess the investment attractiveness of
its development.

In Russia, there is no experience with
applying the QALY and the methodology for
calculating this indicator, which complicates the
implementation of CEA. The world practice is
to use quality of life questionnaires validated
for QALYs (they contain a set of utility values
that correspond to health conditions), which
allows researchers to determine the indicator
conducting HTA.
However, no quality of life questionnaire has

of effectiveness when

been validated for use in Russia. This makes
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it difficult to use questionnaires in the Russian
Federation to assess the quality of life and to
carry out CEA. The paper by Makarova (2018)
describes alternative approaches to obtaining
utility values for universal questionnaires using
forecasting (mapping) based on other indicators
of the patient’s health status.

Using the QALY as an efficiency criterion
is generally accepted when determining the cost-
effectiveness ratio of additional costs (ICER) and
comparing them with the WTP threshold during
HTA; however, the QALY often does not take
into account a number of other socially important
factors that are relevant to a patient and the society
as a whole. For example, these factors may include
relevance to the patient’s social group (children,
working-age population, disabled people, etc.)
and other characteristics of an HT (country of
origin, degree of innovation, compliance with
GMP criteria, etc.). A significant portion of new
HTs that have high clinical efficacy and lead to a
significant improvement in medical outcomes cost
more than the WTP threshold. For this reason,
patients will have limited access to desirable and
effective HTs. Therefore, to evaluate the effect
(value) in addition to a CEA, other criteria for
evaluating HTs should be considered.

For this reason, the methodology of
multi-criteria decision analysis (MCDA) has
been introduced. It aggregates heterogeneous,
seemingly unrelated criteria into a single
indicator of HT value, which takes into account

not only the CEA results but also various factors
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