
Acta Poloniae Pharmaceutica ñ Drug Research, Vol. 75 No. 3 pp. 567ñ577, 2018 ISSN 0001-6837
Polish Pharmaceutical Society

Measurement of quality of life is a very useful
tool for assessing the value of diagnostic and thera-
peutic procedures. One of the quality life measure-
ment tools is QALY (quality-adjusted life years) ñ
an average life expectancy adjusted for limitations
caused by disease or disability. QALY is especially
important in the treatment of chronic diseases, pal-
liative care and long-lasting negative consequences
of the disease. The QALY value is obtained by mul-
tiplying the number of years of life gained due to
given medical intervention by the HRQoL (health-
related quality of life) factor ñ quality of life condi-
tioned by health (1).

HRQoL is the source of a number of data of
patients and their functioning in terms of surviving
disease and its impact on the level of life satisfac-
tion. In particular, it enables to study the quality of
life of individual patients or groups of patients in
terms of efficacy of the drugs used and the effec-
tiveness of interventions and therapeutic programs.
By examining the quality of life conditioned by the

state of health, data to assess the overall level of sub-
jective satisfaction with the health status of the
patient is obtained, identifying the share of particu-
lar domain categories and their impact on shaping
the overall quality of life (2). It facilitates the plan-
ning and organization of ad hoc and long-term care
and the stratification of the risk of death or addition-
al hospitalization, which is of great importance in
the treatment of cancer (1). For HRQoL measure-
ment, the most common are generic measures and
CMS (condition specific measures). CMS are usual-
ly more sensitive to minor but significant changes in
health compared to general tools. The most widely
used general tool is the EQ-5D questionnaire (3). It
consists of two parts. The first one, descriptive,
includes HRQOL evaluation in 5 categories: mobil-
ity, self-care, normal activities, pain and discomfort,
anxiety and depression. Health disabilities in each of
these categories are described as three possible le-
vels: lack of problems, minor problems/moderate
severity, inability to perform activities/very serious.
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The second part (the so-called EQ-VAS) is a visual
analogue scale, where the patient evaluates on a
scale of 0 (worst conceivable health condition) to
100 (best conceivable health condition) of his or her
current health (4).

An important parameter in the QALY value
estimation methodology is the utility. It is a numer-
ical expression (usually on a scale of 0 to 1) of the
personís preference, in the inclination to choose a
particular state of health under conditions of uncer-
tainty (5). In order for QALY to be a measure of
utility, the quality of life should be measured as util-
ity, thus using the lottery method. Other methods of
obtaining a health assessment (e.g. valuation scale
or time trading method) lead to obtaining risk-neu-
tral QALY values. QALY usability assessment
allows to quantify the differences between two pro-
cedures, the outcome of which results in quality of
life rather than life expectancy of life and not the
length. QALY is a measure of the quantitative and
qualitative differences between the rated programs.
1 QALY may mean: 1 year of life spent by 1 person
in full health (which utility is equal to 1); 2 years
spent by 5 people whose health utility is 0.1; etc. (4).

METHODS

To identify potential articles to be included in
this publication, the MEDLINE and PBL (Polish
Medical Bibliography) bases were searched for all
abstracted articles from the last ten years. The fol-
lowing subjects were taken into account: Quality-
Adjusted Life Years, Cost-Benefit Analysis, Neo-
plasms. The reference list of the relevant articles for
titles that included the words: QALY, cost-effec-
tiveness analysis and neoplasms was also studied.
The search in the MEDLINE was limited to English
ñ language, humans and full-text publications.

Problems of using QALY in oncology

Regardless of the universality and utility, the
QALY unit has limitations that may be particularly
important during economical assessment of pro-
ceedings methods in oncology (6). In many scientif-
ic publications, experts cite three key issues related
to the use of QALY in the evaluation of oncological
therapies. Firstly, the most commonly used in clini-
cal research for measuring HRQoL, the EQ-5D
(EuroQoL-5 Dimension) questionnaire has been rel-
atively insensitive to changes in health status of
patients with advanced malignancy. Secondly, the
frequently used method of measuring the health sta-
tus (utility) ñ time trading method, based on respon-
dentsí answers from the general population consi-

dering their preferences for specific health conditions
ñ requires assumptions not relevant to the final stage
of life. However, the use of this method is recom-
mended by NICE (National Institute for Health and
Care Excellence), whose recommendations are, to
some extent, a reference for the Polish AOTMiT
(The Agency for Health Technology Assessment
and Tariff System) (3). Thirdly, frequent practice
(also recommended by NICE) to use a sample from
the general population to assess the utility of health
status in different diseases is problematic because
the average healthy person shows misunderstanding
of the actual needs of the patient with advanced can-
cer (7). The quality of life of patients measured with
the EQ-5D questionnaire has a limited ability to cap-
ture small changes in health because of their relative
simplicity with regard to the number of individual
levels in a single dimension. It has been shown that
the problem of low sensitivity is particularly evident
in patients with cancer, who experience a relatively
small effect on the health of the treatment used (8).
Another problem associated with the use of QALY
in the evaluation of antineoplastic treatment is the
risk of overestimation of the ëweightí of a given
health condition connected to cancer, in relation to
other aspects of life, when using methods of deter-
mining the utility of health states based on healthy
respondents (9). The results of the QALY cost-be-
nefit analysis for a given medical technology based
on the usefulness of healthy people in the survey
may be different from the results of the analysis
based on cancer patientsí preferences (10). The key
problem is that the analyses may be misleading if
they reflect the healthy respondentsí misperception
of the true face of the disease and its effects on the
health of the individual (3).

There has been a debate based of the possibili-
ty of weighting QALYs differently for different
patientsí group. The debate, most recently, has also
contained relative value of QALYs at the end of life
(EoL). Three cross-sectional surveys were conduct-
ed amongst Spanish general population. 1st survey
compared increases in life expectancy for EoL
patients with health gains from temporary health
problems. 2nd survey compared health gains for
temporary health problems with quality of life gains
at the EoL (palliative care). 3rd survey compared
increases in life expectancy with quality of life
gains, both for EoL patients. Preferences were elici-
ted using Person Trade-Off (PTO) and Willingness
to pay (WTP) techniques presenting two different
durations of health benefit (6 and 18 months).
Health benefits, measured in QALYs, were held
constant in all comparisons. In 1st survey mean
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WTP was higher for life extending treatments than
for temporary health problems and the majority of
respondents prioritised life extension over tempo-
rary health problems in response to the PTO ques-
tions. In 2nd survey mean WTP was higher for pal-
liative care than for temporary health problems and
83% prioritized palliative care (for both durations)
in the PTO questions. In 3rd survey WTP values
were higher for palliative care than for life extend-
ing treatments and more than 60% prioritized pallia-
tive care in the PTO questions. These results suggest
that QALYs gained from EoL treatments have a
higher social value than QALYs gained from treat-
ments for temporary health problems. Further, it was
found that people attach greater weight to improve-
ments in quality of life than to life extension at the
end of life (Table 1.) (11).

All these factors undermine the thesis that
QALY values should be interpreted in the same way in
all illnesses, and justify the use of a separate approach
to neoplasia in relation to other conditions (3).

Economic aspects of QALY

Any drug medical technology reimbursed from
public funds is subject to a pharmacoeconomic
assessment (1). The most often used economic

assessment methods are cost-effectiveness assess-
ment (CEA) and cost-utility analysis (CUA). In the
case of CEA, the benefits are expressed in the form
of indirect results (e.g. the cost of a single case of an
averted or cured cancer). Again in CUA benefits are
defined in QALY. CUA results are presented by
means of incremental cost-benefit index (ICER),
which expresses the cost incurred to obtain a one-
year quality-of-life (1 QALY) by particular medical
technology (3).

All around the world, public budgets associa-
ted with medications are gradually increasing, hence
the regulations that increase the supervision over
these expenses. Reimbursement principles concern-
ing medicinal technologies are regulated statutorily.
The criteria include, among others: the height of
costs of obtaining an additional quality-adjusted
year of life, specified as 3 × GDP (gross national
product) per capita. Highly cost-effective technolo-
gies are those in which the QALY < 1 × GDP per
capita. It is said that when QALY ranges from 1 ×
GDP to 3 × GDP per capita, technologies are cost-
-effective, and when QALY > 3 × GDP per capita ñ
they are non-cost-effective (1).

Development of the treatment options for
patients with advanced cancer is primarily related to

Table 1. Scenarios used in the surveys (11).

Without treatment With treatmenta QALY health gainb

Scenario 1. End of life, Life expectancy: 3 months Life expectancy: 9 months 6 months life 
life extending treatment Quality of life: 50% Quality of life: 50% extension at 50% 
(EoL-LE), 6 months. of normal health of normal health (0.25 QALY)

Scenario 2. End of life, Life expectancy: 3 months Life expectancy: 21 months 18 months life 
life extending treatment Quality of life: 50% Quality of life: 50% extension at 50%
(EoL-LE), 18 months. of normal health of normal health (0.75 QALY)

Scenario 3. End of life, Life expectancy: 6 months Life expectancy: 6 months 50% QoL improvement 
palliative care (EoL-QoL), Quality of life of 30% Quality of life: 80% for 6 months 
6 months. of normal health of normal health (0.25 QALY)

Scenario 4. End of life, Life expectancy: 18 months Life expectancy: 18 months 50% QoL improvement
palliative care (EoL-QoL), Quality of life: 30% Quality of life: 80% for 18 months 
18 months of normal health of normal health (0.75 QALY)

Scenario 5. Temporary
Life expectancy: not affected Life expectancy: not affected

health benefit (T-QoL),
Quality of life: 30% of Quality of life: 80% of normal 50% QoL improvement  

6 months.
normal health during health during 6 months; for 6 months (0.25 QALY)

6 months; then normal health then normal health

Scenario 6. Temporary
Life expectancy: not affected Life expectancy: not affected

health benefit (T-QoL), 
Quality of life: 30% of normal Quality of life: 80% of normal 50% QoL improvement 

18 months.
health during 18 months; health during 18 months; for 18 months (0.75 QALY)

then normal health. then normal health.

aFor WTP questions: a 10% probability of treatment success is assumed. bExpected QALY gains in WTP questions are 1/10 of these figu-
res, given the 10% probability of success (Le. 0.025 and 0.075 for 6 months and 18 months duration scenarios, respectively).
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the introduction of new drugs. The cost of new drugs
is usually very high. Conducting cost-effectiveness
analysis of new treatments in oncology and other
fields of medicine is a necessity due to, often a rela-
tively small improvement in the survival time of
patients resulting from the use of very expensive
procedures. Evaluation of the economic aspect of
new treatments in reimbursement decisions has been
introduced the earliest in the countries with high
financial costs for health care. Registration of new
drug should not mean automatic ñ positive ñ refund
decision (12).

The use of QALY in evaluating antineoplastic
therapies is a challenge that is associated with a par-
ticular way of perceiving cancer by society and
emotions that limit rational assessment of risk and
benefits. The use of additional (beyond QALY) cri-
teria in the process of assessing the value of anti-
neoplastic treatment may be more acceptable to the

public. Inclusion of additional indicators in the eco-
nomic assessment as well as other strategies (e.g. the
use of the two-tiered NICE approach) allow for
greater accountability, in the decision-making
process on refunds, social expectations with respect
to the sole and unchanged threshold for the ICER. In
the assessment of many researchers, the use of flex-
ible cost-effectiveness thresholds in reimbursement
decisions may improve social acceptance of the eco-
nomic evaluation of new oncology treatments by
government agencies. The conventional conception
of QALY assumes, that all the years of quality-
adjusted life have the same value for society, allow-
ing the decision-maker to avoid many of the prob-
lems associated with an unjust distribution of
resources. In the light of new research, some of the
QALY restrictions seem fully justified. This has led
to the fact that in recent years QALY unit has
become a subject of debate. Doubts relate to the the-

Table 2. Government requirements for economic data in making reimbursement decisions in selected countries (3, 13).

Major countries Relevant agency
Health economic QALY/cost 

data data

Australia
Pharmaceutical Benefits Advisory 

Committee
Mandatory Optional

Belgium Medicine Reimbursement Committee Mandatory Optional

Canada Common Drug Review Mandatory Optional

Denmark Danish Medicines Agency Optional Optional

UK
National Institute for Health and Clinical 

Excellence, Scottish Medicines Consortium
Mandatory Mandatory*

Finland Pharmaceutical Pricing Board Mandatory Optional

France High Health Authority Optional Not officially considered

Germany
Institute for Quality and Efficiency 

in Health Care
Mandatory Optional

Ireland National Centre for Pharmacoeconomics Mandatory Optional

The Netherlands Health Care Insurance Board Mandatory
Optional, but CUA 

emphasised

Norway Norwegian Medicines Agency Mandatory Optional

Sweden
Dental and Pharmaceutical Benefits 

Agency
Mandatory Optional

Portugal
Instituto Nacional da Farm·cia e 

do Medicamento
Mandatory Optional

Poland
The Agency for Health Technology 

Assessment and Tariff System
Mandatory Mandatory

New Zealand Pharmaceutical Management Agency
Mandatory Optional, but CUA 

emphasised

USA
Centers for Medicare & Not officially Not officially 

Medicaid Services considered considered

*The UK is moving away from direct use of cost/QALY analysis in recommendations for reimbursement decisions (United Kingdom
Department of Health 2010).
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oretical basis of QALY approach because the
method does not take into account all dimensions of
health benefits (3).

It should be also stressed out that there is cur-
rently no alternative to QALY ñ the only common
and universal measure of therapeutic effects in dif-
ferent clinical situations. Interpretation of cost-
-effectiveness of medical procedures based on
QALY cost requires individual approach. A flexible
approach to the QALY cost threshold is needed,
while effectively negotiating the prices of publicly
funded medical technologies. The most restrictive
requirements of ICER (cost/QALY) rating and for-
mal ërigidí cost-effectiveness thresholds apply only
in Great Britain and Poland (Table 2.). It should also
be emphasized that in meeting the expectations of
the public, British government agencies (NICE,
SMC) have defined criteria for the acceptance of
assessed treatments, for which the QALY cost
exceeds the threshold set. Finding the best solutions
for patients, taking into account the results of new
scientific research, is also a challenge for the Polish
public health system (3).

QALY indicator in selected countries

Great Britain

Health care system in United Kingdom is pri-
marily public and includes various funds and other
institutions providing health care. About 3/4 of UK
National Health Service (NHS) budget is forwarded
to primary care trust (PCT), which is responsible for
providing health care and improving health locally.
In the UK, there are 3 public institutions conducting
medical technology assessments that carry out an
economic assessment at the same time: National
Institute for Health and Care Excellence (NICE);
Scottish Medicines Consortium (SMC), which oper-
ates in Scotland; All Wales Medicines Strategy
Group (AWMSG), which operates in Wales. All use
a standard threshold of 30,000 GBP per QALY and
each defines situations where standard thresholdís
exceeding is acceptable. However, the processes and
methods used by them differ. The most opinion-
-forming is NICE. The medical technology assess-
ment process at NICE includes both cost-effective-
ness analysis developed by NICEís external centers
and the analyzes submitted by the manufacturer (3).
Like AOTMiT in Poland, the British NICE meas-
ures the cost-effectiveness of medical technology in
terms of the ICER indicator for the additional cost
incurred for obtaining 1 QALY. For referential pur-
poses scientific evidence is required to confirm the
beneficial effect of the new drug on HR-QoL and
utility standards developed for the British popula-

tion (3). The new drug is considered to be cost-
-effective if its clinical efficacy (as compared with
available options) justify its additional cost. As a
standard, NICE recommends funding when the
QALY limit value is up to 30,000 GBP (3).

After a long public debate in the UK, NICE has
developed guidelines for its committees, changing
the way in which life-prolonging drugs are evalu-
ated at terminally ill patients (3). The new NICE
guidelines deal with end-of-life therapy methods
(EOL, end-of-life guidance) (14, 15). NICE has no
right to negotiate prices; drug manufacturers, to
improve patient availability for innovative treat-
ments, are increasingly using patient access schemes
(risk-sharing schemes), which is particularly appli-
cable to high-cost methods. Unfortunately, despite
using risk-sharing instruments and special policies
for late-stage treatments, NICE is still not recom-
mending about 30% of expensive anticancer drugs
due to lack of cost-effectiveness (3).

Formally, the SMC does not have a ërigidí
threshold for the cost of obtaining QALY over
which new medical technologies cannot be refund-
ed. In practice, SMC most often considers that the
treatment method is cost effective when the cost of
QALY is less than 20,000 GBP. For medicines for
which the cost of obtaining an additional QALY is
20,000-30,000 GBP, the SMC may accept an appli-
cation in case of significantly higher clinical benefit
compared to the current procedure. SMC may con-
sider other factors and issue a positive opinion on
the cost of obtaining an extra QALY of over 30,000
GBP, which gives the agency some flexibility (3). In
Scotland, the cost of obtaining additional QALY is
only one element of the evaluation of the new drug.
The relatively high cost of obtaining QALY does
not prejudge SMCís negative position as other fac-
tors can compensate for the high cost of QALY (16).
The QALY cost assessed by SMC for each drug is
never the sole basis for the final decision (3).

The third office in UK responsible for assess-
ing medical technology, advising the Government
of Wales and the UK Minister for Health is All
Wales Medicines Strategy Group (AWMSG). The
AWMSG recommendations on drugs play an indi-
rect role in the final NICE recommendations, but
are valid for public payers in Wales. The AWMSG
also conducts an economic evaluation of new
drugs, taking into account the cost effectiveness
threshold set at 30,000 GBP. At the same time, the
AWMSG allows this threshold to be exceeded in
the case of end-of-life drug evaluations, which
offer improvements in life extending (end of life
treatment) (3).
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Poland

In Poland, the obligation to submit a medical
technology assessment report (including economic
analysis, which is a component of the justification
for a refund claim for non-reimbursed medicines) is
regulated by law. According to the statutory regula-
tion, economic analysis should be developed from
the perspective of the payer (NHF, National Health
Fund) and the beneficiaries (3, 17). In Poland one of
the criteria for taking the new drug a refund is the
cost of obtaining QALY for which a ërigidí thresh-
old is established. The threshold is equal to three
times the gross domestic product (GDP) per capita.
President of AOTMiT introduced guidelines for
economic evaluation of medical technologies in
Poland by regulation of 4 January 2010. In Polish
guidelines for evaluation of medical technologies, it
is recommended to use the values of health utility on
the basis of published research data. It is acceptable
to measure the quality of life in a population of
patients or to measure preferences in the general
population provided, that the standards recognized
in the literature are met and a detailed description of
the methods used is maintained. In case of reliance
on published data AOTMiT instructs to assess pos-
sible differences in usefulness values in particular
research (3). Regulations in Poland oblige appli-
cants for reimbursement to carry out a systematic
review of the primary and secondary studies of
usability of health conditions relevant to the disease
model used in the economic analysis (18). AOTMiT
recommends the use of indirect methods of prefer-
ence measurement, i.e. validated questionnaires in
Polish. When measuring preferences using the EQ-
5D questionnaire, AOTMiT recommends using the
Polish set of utility norms obtained using the time
trading method (19). In practice, the estimated cost
of QALY for new antineoplastic drugs, most of
which are molecularly targeted drugs, is assessed by
AOTMiT in most cases exceeds the statutory pre-
dicted ërigidí cost-effectiveness threshold (3).

Germany

In Germany, the drug reimbursement system
has changed significantly, which has contributed to
the limitation of refunds and the implementation of
solutions that rationalize public expenditures related
to financing medical technologies. Since 2011 all
new drugs have been evaluated by the Institut f¸r
Qualit‰t und Wirtschaftlichkeit im Gesundheits-
wesen (IQWiG) for the benefits they bring to the
already available methods. Manufacturers of all new
medicines are obliged to present relative efficacy
data, which, if confirmed by IQWiG, is the basis for

individual price negotiations. The specific exception
is medicines used in rare diseases or end-of-life
drugs, which in the preceding year generated expen-
diture not exceeding 50 million EUR. In assessing
clinical efficacy, IQWiG declares that it is based
solely on proven and credible effects (for example
impact on mortality, morbidity or quality of life). In
Germany, approach to evaluation of technology
conducted by IQWiG has led to the rejection of a
universal, restrictive use of the cost-benefit estima-
tion of additional QALY due to the ethical and
methodological concerns associated with evaluating
the benefits of various diseases treatments that
determine the QALY value (3).

Canada

In Canada, there is no limit to the cost-effec-
tiveness of medical procedures accepted and used by
the Canadian Agency for Drugs and Technology in
Health (CADTH). The analysis of the recommenda-
tion indicates, that the probability of a negative rec-
ommendation increases significantly in case cost of
QALY to over 50,000 Canadian dollars (CAD) and
is almost certain for values above 70,000 CAD.
However, in the case of drugs used in rare diseases
and anticancer drugs, higher values are accepted
(20).

Australia

In Australia, for over 60 years, the Pharmace-
utical Benefits Advisory Committee (PBAC) has
been making recommendations for funding publicly
funded medicines. In the process of formulation of
recommendations both clinical and pharmacoeco-
nomical aspects are taken into account (21).
Although the final decision is made by the Minister
for Health, it cannot be other than PBAC recom-
mendation (especially it is not possible to reimburse
those medical technologies that have been assessed
negatively by PBAC). The Australian PBAC at cost
analysis does not accept or deliver opinions on the
basis of the official and specified cost effectiveness
threshold. Significant in the PBACís view is that
new and cost-effective treatments represent progress
in efficacy or safety, which is a sine qua non for
public funding. The rule of rescue also applies to
costly but effective treatments for the treatment of
rare or lethal diseases for which no other treatment
is available. However, this principle is applied
exceptionally. The rule of rescue applies only to
those medical technologies that would be, due to the
low cost effectiveness, rejected by PBAC (3).

In Australia, there is yet another way to finance
the very expensive and cost-ineffective treatments
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used in rare diseases, The Life Saving Drugs
Program. This method of financing applies only to
treatments whose use decreases mortality and pro-
longs the survival of patients (3).

Social value of a QALY in Spain

The ECO Foundation (La FundaciÛn para la
Excelencia y la Calidad OncolÛgica), promoting the
quality of oncology care, set out to analyse the con-
sensus on the new therapeutic targets inclusion and
the integration of pharmacoeconomics when evalu-
ating their effectiveness. Study about pharmacoeco-
nomic estimations was performed during the first
ECO-Seminar (2010). It was developed using a
modified Delphi method, in four stages. Results
were obtained from surveys completed by 35
experts. Regarding the tolerable annual cost for the
approval of new drugs, 68.8% of the respondents
considered a cost per quality-adjusted life year
(QALY) gained between 30,000 EUR and 100,000
EUR acceptable (34.4% 30,000-60,000 EUR;
34.4% 60,000-100,000 EUR), 21.9% of the respon-
dents found costs between 100000-150000
EUR/QALY and 9.3% of the respondents found
costs above 150,000 EUR/ QALY acceptable. The
costs of new drugs are higher than traditional treat-
ments, making it a priority to identify subgroups of
patients with specific molecular profiles as candi-
dates for higher-efficiency-targeted therapies. The
allocation of the available resources to the most
effective interventions, to achieve the best clinical
outcomes with lower costs and best subjective pro-
file possible, allows expenditure to be rationalised.
Pharmacoeconomic studies are a basic tool for
obtaining better health outcomes, according to the
available resources, while also considering the other
needs of the population (22).

England versus France ñ contrasting approaches

for QALY

Within Europe, contrasting approaches have
emerged for rewarding the value added by new
drugs. In Ireland, The Netherlands, Sweden and the
UK, the price of, and access to, a new drug has to be
justified by the health gain it delivers compared with
current therapy, typically expressed in quality-
adjusted life-years (QALYs) gained. By contrast, in
France and Germany, the assessment of added ben-
efit is expressed on an ordinal scale, based on an
assessment of the clinical outcomes as compared
with existing care. This assessment then influences
price negotiations. Drummond et al. reviewed the
technology appraisals performer by the NICE relat-
ing to 49 anticancer drug decisions in the UK from

September 2003 to January 2012. Estimates of the
QALYs gained and incremental cost per QALY
gained were then compared with the assessments of
the AmÈlioration du Service MÈdical Rendu
(ASMR) made by the Haute AutoritÈ de SantÈ
(HAS) in France for the same drugs in the same clin-
ical indications. A qualitative assessment of the two
approaches was undertaken as well, considering the
resources required, timeliness, transparency, stake-
holder engagement, and political acceptability. In
the UK, the estimates of QALYs gained ranged from
0.003 to 1.46 and estimates of incremental cost per
QALY from 3,320 GBP to 458,000 GBP. The esti-
mate of cost per QALY gained was a good predictor
of the level of restriction imposed on the use of the
drug concerned. Patient access schemes, which nor-
mally imply price reductions, were proposed in 45%
of cases. In France, the distribution of ASMRs was
I, 12%; II, 18%; III, 24%; IV, 18%; V, 22%; and
uncategorized/non-reimbursed, 4%. Since ASMRs
of IV and above signify minor or no improvement
over existing therapy, these ratings imply that, in
around 40% of cases, the drugs concerned would
face price controls. Overall, the assessments of
value added in the two jurisdictions were very simi-
lar. A superior ASMR rating was associated with
higher QALYs gained. However, a superior ASMR
was not associated with a lower incremental cost per
QALY. There are substantial differences in respect
of the other attributes considered, but these mainly
reflect the result of institutional choices in the juris-
dictions concerned and it is not possible to conclude
that one approach is universally superior to the
other. The two approaches produce very similar
assessments of added value, but have different
attributes in terms of cost, timeliness, transparency
and political acceptability. How these considera-
tions impact market access and prices is difficult to
assess, because of the lack of transparency concern-
ing prices in both countries and the fact that market
access also depends on a broader range of factors.
There is some evidence of convergence in the
approaches, with the movement in France towards
producing cost-effectiveness estimates and the
movement in the UK towards negotiated prices (23).

QALY in assessing high-priced cancer treatments

Oncologistsí point of view

In Ubel et al. survey of U.S. and Canadian
oncologists suggests that the majority of oncologists
wouldnít balk at high prices for such drugs. When
asked what treatment cost per life-year gained rep-
resented ëgood value for moneyí, about 70% select-
ed an incremental cost-effectiveness ratio (ICER) of
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100,000 USD or less. But when oncologists were
randomly presented with hypothetical new drugs for
metastatic cancer that cost either 50,000 or 125,000
USD more than standard chemotherapy costing
25,000 USD, the median increase in life expectancy
stipulated by oncologists to justify using the 75,000
USD drug was six months, which translates into
100,000 USD per life-year gained. The median sur-
vival benefit oncologists selected to support use of
the more-expensive drug also was six months, but in
this case the cost per life-year gained was 250,000
USD (24). Each is the best-case scenario for cost per
QALY, because if the time is spent in less than per-
fect health, the cost per QALY would be even high-
er (25).

In another Nadler et al. study, oncologists at
Massachusetts General Hospital and the Dana-
Farber Cancer Institute were asked to identify the
minimum survival benefit theyíd need to prescribe a
hypothetical new treatment for metastatic lung can-
cer if the new treatment cost 70,000 USD per year
more than the standard-of-care treatment and if there
was no difference in quality of life between the stan-
dard and the new treatment. The responses ranged
from one day (ICER of 25,6 million USD) to one
year or more (ICER of 70,000 USD), with the medi-
an and mean responses being 280,000 USD and
319,000 USD respectively (26).

Doubts

In the United States, QALYs often are regard-
ed with suspicion, so much so that the Affordable
Care Act forbids the Patient-Centered Outcomes
Research Institute to use the cost per QALY ëor sim-
ilar measure that discounts the value of a life
because of an individualís disability as a threshold
to establish what type of health care is cost effective
or recommendedí (25). Peter Neumann, ScD, pro-
fessor of medicine at Tufts University School of
Medicine and director of Tuftsí Centre for the
Evaluation of Value and Risk in Health, speculates
that the ambiguous language of this passage might
permit ICERs using cost per QALY to be calculated
but not compared with a threshold, but that it might
also be construed as a broader ban on cost-utility
analysis (27). The fact that legislators saw fit to
insert language in the Affordable Care Act to ban
the use of QALYs may seem unfortunate and bizarre
in a nation where thereís so much talk about the high
costs of health care. Whatever the reasoning behind
the legislation, it runs counter to what most oncolo-
gists apparently want. In a national survey of U.S.
oncologists, 80% agreed that more use of cost-effec-
tiveness data is needed in coverage and payment

decisions for cancer drugs, and that more govern-
ment research is needed on the comparative effec-
tiveness of cancer drugs (28). But while the oncolo-
gists said theyíd like to see the government provide
more comparative effectiveness research, only 21%
thought government should determine whether a
drug provides good value ñ and a mere 6% thought
that insurance companies should do so. Instead, they
wanted value determinations to be made by physi-
cians (60%), not-for-profit organizations, (57%) and
patients (37%). Taken together, these studies sug-
gest that, if oncologists want to make value-based
treatment decisions, at least some of them need
guidance in evaluating cost-effectiveness data (25).

From the perspective of pharmaceutical com-
panies, an objection to QALYs is that overreliance
on them could stifle innovation. According to this
argument, some drugs ñ especially first-in-class
agents ñ merit a high price and a high cost per
QALY in order to spur further research (25).

Principles of new anticancer drugs value evalua-

tion in Poland ñ proposals

The rapid development of new medical tech-
nologies and the lack of possibility to fully finance
them by public payers make it necessary to seek
solutions that point to the most valuable methods.
This issue is particularly relevant for anti-cancer
drugs. In Poland, competent authorities (Ministry of
Health, National Health Fund, Agency for Health
Technology Assessment and Tariff System) most
often use expert opinions in the decision-making
process. In order to make the assessment process
objective the Polish Society of Clinical Oncology
and the Polish Oncological Society have developed
an algorithm, based on the one UK and Switzerland
use, that comprehensively addresses the key aspects
of effectiveness, safety, quality of evidence and
cost-effectiveness. Based on this assessment, the
new cancer drug is eligible for one of five categories
ñ A, B, C, D or E, according to the amount of
offered value added against the currently refunded
standard of treatment (29).

In proposed quantitative assessment algorithm
the improvement of overall survival (OS) and
improvement of disease progression-free survival
(PFS) are specified. For the minimal clinically rele-
vant and resulting in points awarding therapeutic
benefit, is considered increasing median PFS and
median OS for 2 months with the corresponding OS
values scored on PFS doubly. Qualitative scores are
awarded for improving the HR-QoL obtained by the
drug being evaluated. In case of deterioration of
HR-QoL, due to the use of the evaluated drug, neg-
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ative points are awarded. The quantitative assess-
ment of the safety profile consists in the allocation
of positive or negative points in case of a corre-
spondingly lower or higher toxicity to the currently
refunded standard of conduct. In order to take into
account the cost-effectiveness of a drug, the addi-
tional cost that would be incurred for obtaining
QALY relative to the current standard of care is
evaluated. The QALY incremental cost is only
included if it has been accepted by AOTMiT. The
range of individual ranges for QALY values has
been established taking into account the data of the
Central Statistical Office of Poland (GUS) concern-
ing national accounts in 2013. The assumed cost-
effectiveness threshold is in line with the recom-
mendations of the World Health Organization
(WHO) (no cost-effectiveness for more than 3
times the value of gross domestic product ñ GDP
per capita). The highest score is awarded when
QALY (in relation to the reimbursed standard) does
not exceed 120,000 PLN (approximately 3 times
the GDP per capita of Poland). Due to the numerous
evidence pointing to the frequent methodological
limitations of QALY estimation in the case of can-
cer of drugs for which the cost is somewhat higher

than the cost effectiveness threshold (4 times GDP
per capita ñ range 121,000-170,000 PLN), 1 point is
granted. For drugs for which the above cost is in the
range of 171,000-220,000 PLN, points are not
granted. In the following ranges corresponding to
GDP multiples per capita of Poland, one point
(221,000-270,000 PLN) or 2 points (271,000 PLN)
is subtracted. If the QALY value verified by
AOTMiT is not available, the quantitative assess-
ment is subject to the average cost of treatment of the
drug evaluated in the requested indication. The cost-
ing calculation should be based on the cost of the
medicinal product borne by the healthcare provider
and include the mean duration of treatment.
Additional points are awarded for lower costs rela-
tive to the currently reimbursed standard and higher
or ëno worseí performance. As part of the quantita-
tive assessment of the therapeutic benefits of the new
drug, higher-level scientific evidence is associated
with a higher point value. These proofs, in the form
of full-text reports and conferencing messages,
should be included in the application for financing of
antineoplastic treatment in the early access mecha-
nism, which will quickly verify the criteria under
which the quantitative assessment is performed (29).

Table 3. Common arguments against using QALYs in end-of-life situations (25).

Argument against QALY Counterargument

Because it includes a time element, a QALY An intervention can enhance life (i.e., generate a gain in QALYs) 
is inappropriate if an intervention provides 
no survival benefit

In comparison with other dimensions of There's no reason non-health domains can't be incorporated in  
quality of life, health status diminishes QALYs, if it is decided that they should be incorporated
in importance at the end of life The (not-so-simple) solution is finding out what is important to 

people at the end of life and measuring it

Patients' preferences for health states aren't Instability of preferences becomes a problem only when patients' 
reliable at the end of life because their preferences are used, so a practical solution is to use the preferences
preferences change over time of the general public

When death is imminent, death is an invalid Problem diminishes when the general public is used instead of 
anchor point for preference-based measures patients as the source of preferences for health states
of health status However, this argument does have merit

People value life differently at the end of life This is the argument behind NICE's decision to allow exceptions 
in comparison with other life stages for end-of-life treatments that exceed the established 

cost-effectiveness threshold but meet certain criteria
It has not yet been demonstrated that individuals and society value 
end-of-life time greater than time at other stages of life

Reliance on QALYs leads to rejection, on Phenomenon is not unique to end-of-life care
cost-effectiveness grounds, of some Since thresholds are political determinations, thresholds are 
interventions that are acceptable to patients subject to political modification
and the public
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Categories A and B show the greatest thera-
peutic benefits and justify the financing of the drug.
Category C is a medium added value of the drug,
which justifies considering the use of a risk-sharing
instrument. Category D achieves low value-added
drugs whose financing can only be considered when
the manufacturer offers a cost-effective risk sharing
tool to the cost effective threshold in force in Poland.
Category E corresponds to insignificant added value
and means that funding is not justified. It should be
emphasized that the assignment of a drug to a partic-
ular category is not final and may be modified in the
event of new scientific evidence indicating a greater
or lesser therapeutic benefit to the initial assessment.
A drug rated in different indications can be assigned
to different categories (29).

This tool should find use in the early access
mechanism, shortening the waiting time for patients
with the highest added value, and facilitate decision-
making regarding the reimbursement of these drugs
in the assessment process by the AOTMiT, with
transparency, objectivity and repetition of the assess-
ment process (29).

Arguments and counterarguments for using

QALY in end-of-life situations

There are many arguments for and against
using QALY in the end of life period (Table 3).
Despite numerous arguments against it, currently
there is no other cost-effective way of measuring
health benefits for making decisions on reimburse-
ment. These arguments are, as well, insufficient to
provide an alternative for QALY. Any other sugges-
tion would have to have many QALYís attributes.
Given arguments, however, point at the need of
improvement of quality of life measuring methods
using QALY.

It should be emphasised that QALY is the best
possible indicator combining, in its essence, both
patientís interest and possibilities of health care
system. In our opinion it is the only indicator that
can be helpful in ethical, moral evaluation, also in
economical dimension of systemic solutions,
regardless institutional (NICE) or political profile.
In discussions about the quality of life in end of life
period there are often ethical-moral arguments, not
infrequently with very different attitudes (from
euthanasia to natural death). Maybe in developing
European societies economical dimension of
QALY will be enriched with non-financial aspects,
but in real time it is dependent on size of costs of
health care system, economical and political condi-
tions of the country, population and demographic
factors.

SUMMARY

QALY quality of life measurement is a very
useful tool for evaluating and comparing the value
of different medical procedures. Any medical tech-
nology that costs are to be reimbursed from public
funds is a subject to pharmacoeconomic assessment,
and QALY belongs to its elements. The QALY indi-
cator is particularly important in the treatment of
cancer, palliative care and long-term negative con-
sequences of the disease (1). QALY may, in the case
of some methods of treatment, make it impossible to
properly evaluate the acquired and relevant health
values of the patientsí prospective. This particularly
applies to medical technologies used in advanced
cancer. The use of the QALY unit in evaluating anti-
cancer methods of treatment is a challenge that is
associated with a particular way in which cancer is
perceived by the public and emotions that limit the
rational assessment of risk and benefits. The use of
additional criteria (in addition to QALY) in the
process of assessing the value of antineoplastic
treatment may be more acceptable to the public (3).
Within Europe and the world contrasting approach-
es have emerged for rewarding the value added by
new drugs. In many countries, for example: Ireland,
the Netherlands, Sweden UK and Poland, the price
of, and access to, a new drug has to be justified by
the health gain it delivers compared with current
therapy, typically expressed in QALYs. By contrast,
in France and Germany, the assessment of added
benefit is expressed on an ordinal scale, based on an
assessment of the clinical outcomes as compared
with existing care. This assessment then influences
price negotiations (23). The most restrictive require-
ments of ICER (cost/QALY) rating and formal
ërigidí cost-effectiveness thresholds apply only in
Great Britain and Poland (3). In the United States,
QALYs often are regarded with suspicion, so much
so that the Affordable Care Act forbids the Patient-
Centered Outcomes Research Institute to use the
cost per QALY ëor similar measure that discounts
the value of a life because of an individualís disabil-
ity as a threshold to establish what type of health
care is cost effective or recommendedí (25).

By reading the results of epidemiological stud-
ies and reviewing pharmacoeconomic analyses and
medical technology assessment reports, it can be
concluded that QALY is to a large extent the domi-
nant measure of the impact on the health of the pop-
ulation (30). At the same time, it must be empha-
sized that there is currently no alternative to QALY
ñ the only common and universal measure of thera-
peutic effects in different clinical situations (3).
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