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Abstract Economic evaluation of pharmacological can-
cer treatment is a critical clinical problem currently under
consideration worldwide. We have analysed their main
characteristics in Spain between 1990 and 2010 following a
systematic review of the 29 complete economic analyses
published. The pathology most frequently evaluated was
non-small cell lung cancer (31 %). Cost-effectiveness
analyses (69 %) were the most frequent analyses. A
wide range of incremental cost-effectiveness values (295-
160,667 €/QALY) has been reported, and mostly are
developed from the perspective of the National Health
System (65.5 %). However, none of the studies estimated
the indirect costs. The major conclusion is that the absence
of regulations concerning the application of the efficiency
criterion in decision-making on the subject of price and
financing and, most importantly, the fact that these are not
included in Spanish hospitals forms make it difficult to
analyse the real impact of economic evaluations of cancer
treatments on such decisions.
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Introduction

Cancer is one of the diseases with the biggest health impact
due to its high rates of incidence, prevalence and mortality.
Data on Spain from GLOBOCAN 2008, a World Health
Organization project, estimated an incidence of 196,902
cases for all types of cancer (non-melanoma skin cancers
excepted), with higher rates of prostate, lung and colorectal
cancers in men, and of breast, colorectal and gynecological
tumors in women [1]. The estimates for 2020, while
maintaining the frequency order, do foresee an increase of
23 % in the total number of cases. The mortality rate is also
important, with an estimate of 104,156 deaths in 2008 [1];
however, the global mortality has been progressively
reduced since 2007 [2]; internationally, Spanish mortality
rates are within the average range for men, while below the
average for women [3].

Cancer management involves enormous health resour-
ces. In Spain, Antofanzas et al. [4] estimated that direct
costs associated with colorectal, prostate, breast and cer-
vical cancer rose to 2,154 million € while indirect cost
thereof rose to 3,824 million € (costs related to 2003). The
economic evaluation of new interventions becomes even
more relevant in the oncology area, because the cost of
treatments has increased notably in recent years, mainly
due to the appearance of new oncological drugs such as
monoclonal antibodies, to the advances of pharmacoge-
nomics or individualized therapy, and to the appearance of
less invasive pharmaceutical forms (new oral treatments
instead of injections), together with early diagnosis inter-
ventions and the population ageing factor. Different
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publications [5-8] have analyzed the characteristics of
economic evaluations published in Spain, including cancer
pathologies.

The objective of this work is to review the characteris-
tics of complete economic evaluations which assess the
impact of pharmacological interventions on cancer treat-
ment in Spain.

Methods

We performed a systematic review which describes the
main features of economic evaluation studies of pharma-
cological treatments of cancer in Spain between 1990 and
2010. In the most relevant variables are analyzed timing
differences.

Types of studies

Economic studies are considered, regardless of whether
they were alongside effectiveness studies or were based
upon them and that they meet the eligibility criteria of the
review.

Quality assessment

The effectiveness outcomes were assessed by levels of
evidence described by the Centre for Evidence Based
Medicine [9]. The relevant economic studies were con-
ducted through the checklist of Drummond [10].

Search strategy

A literature search was conducted in the main biblio-
graphical databases: Medline, Embase, Indice Médico Es-
pafiol (IME), red Yriss, NHS EDD, Medicina en Espafiol
(MEDEYS) and Elsevier (before Doyma). The search strat-
egies are presented in Table 1.

Table 1 Search strategies in consulted databases

Inclusion and exclusion criteria

In order for the references to be selected, they had to
comply with the following inclusion criteria: complete
economic evaluations [10] (comparing costs and benefits of
two or more alternatives) of cost-minimization type, cost-
effectiveness, cost—utility or cost-benefit, including only
pharmacological treatment of cancer, corresponding to
studies which assessed their impact in Spain, and published
in local or international magazines between 1990 and 2010.
For the selection of the Spanish geographical environment,
the geographical filter designed by Valderas et al. [11] was
used. No restrictions by reason of language were applied.
Those references associated with editorials, letters to
the editor, reviews and congress communications were
excluded.

Selection of publications

Once the valid references were selected from the corre-
sponding abstracts, the original articles were analyzed,
their bibliography was checked and those articles meeting
the selection criteria were included. In addition—also fol-
lowing the above described process—the tables of contents
of the non-indexed publications in the previously men-
tioned databases were checked, as also in the case of
Pharmacoeconomics—Spanish Research Articles and
Revista Espafiola de Economia de la Salud. Two of the
authors independently checked the references found and
decided by consensus on the final list of articles included in
the analysis.

Studied variables

The main variables were analyzed, taking into account the
recommendations included in the proposed guideline for
the application of economic evaluation to health technol-
ogies [12], shown in Table 2.

Medline Embase

Rest

[(“antineoplastic agents” [MeSH Terms] or
oncology [Title/Abstract] or neoplasms
[Title/Abstract] or cancer [Title/Abstract] or
“neoplasms” [MeSH Terms] or cancer [Text
Word]) and (“Cost—Benefit Analysis” [Mesh]
or “cost—benefit” [Title/Abstract] or “cost-
effectiveness” [Title/Abstract] or “cost—
utility” [Title/Abstract] or “cost
minimization” [Title/Abstract]) and (“1990/
01/01” [PDAT]: “2010/12/31”[PDAT])]

[(‘oncology’/exp or ‘neoplasms’/exp or
‘cancer’/exp) and (‘cost effectiveness’/exp
or ‘cost utility’/exp or ‘cost benefit’/exp or
‘cost minimization’/exp or ‘cost’/exp) and
(‘spain’/exp or ‘spanish’ or ‘espana’) and
[embase]/lim and [1990-2010]/py)]

»

“coste Y cancer”, “cost?-eficacia O cost?-
efectividad O econémico? O econémica? O
cost?-utilidad O cost?-beneficio O
farmacoeconomia o farmacoecondémico? O
cost?-eficiencia O cost?-rentabilidad”
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Table 2 Analyzed variables in

the works included in the review Analyzed variables

Expected values

article First author affiliation

Journal
Pathology
Type of analysis

Perspective of the analysis
Drug

Benefit source
Result variables

Type of cost considered
Time frame

Discount rate
Use of models

Analysis of sensitivity

Incremental cost-effectiveness (or utility) ratio

Financing source

Recommendation from the authors

Pharmaceutical industry, National Health System,
University, Consultant or other

National or international and year of publication
Cancer type

Cost-minimization, cost-effectiveness, cost—utility
and cost—benefit

Society, National Health System, hospital, unknown
Evaluated drug and its comparators

Clinical trial, meta-analysis, systematic review,
selection of literature, patients’ database

Objective response, LYG, QALY, progression-free
time, other

Direct, indirect and intangible
Shorter, equal or longer than a year

Applied (%), not applied (horizon shorter than a
year), not applied

Decision trees, Markov models, simulation
of discreet events

Performed—deterministic, probabilistic—or
non-performed

In monetary units for additional benefit
Public, private, non-specified
If they exist, and what they are

Results

Of the initially selected articles, 29 met inclusion/exclusion
criteria [13—41] (Fig. 1). These are included in Appendix 1.
The most-analyzed cancer types correlated with some
cancer types accounting for the highest incidence: non-
small cell lung (31.0 %), breast (20.7 %) and colorectal
(13.8 %) cancers. It was observed that hospitals’ medical
staff had an important participation as authors of the arti-
cles included: they appear as first authors in 65.5 % of the
works. The results of the main analyzed variables are
summarized in Table 3.

Quality of included studies

Of 24 effectiveness studies they have relied, economic
analysis included in the study had an efficiency level of
type 1. The remaining 5 were grouped into levels 4a and
5a, however, were not removed in order to analyze the
actual situation in Spain as described in the objective. The
corresponding economic studies have been discussed in
detail in later sections.

Types of analysis
The cost-effectiveness analysis was the most used

(69.0 %), although the second decade analyzed showed an
increase of cost—utility analyses, which accounted for 45 %

during this subperiod, and was frequently performed
simultaneously with the cost-effectiveness analysis.

Perspective

Most studies were developed from the perspective of the
National Health System (65.5 %). The perspective used
was not mentioned in 10.3 % of the articles.

Comparator used in the analysis

In most cases (75.9 %), the comparator was the alternative
usually used in clinical practice. The medications that were
most frequently taken as reference for economic studies were
cisplatin and docetaxel (both in 5 studies) and the combi-
nation 5-fluorouracil/folinic acid (5-FU/FA) (in 3 studies).

Benefit source

Excluding the cost-minimization analyses, the efficacy data
were mainly obtained from randomized clinical trial results
(37.9 %). In other analyses, those data were pooled from
other study types (17.2 %) or from meta-analyses (6.9 %).

Result variable

In the first decade analyzed, the economic results of cost-
effectiveness analyses were expressed by means of clinical
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Fig. 1 Flow chart 352 references

9 references

(147 in Medline; 205
in Embase)

347 eligible ref. (3in ReES, 4in IME,

2 in PhSpRAr)

12 duplicate 2 duplicate
references references
excluded excluded

284 References excluded after
reading the title and summary
(do not meet criteria)

63 selected
references

34 excluded references in text
Reading (Assessments are not
complete)

variables such as the objective response (defined as the sum
of the complete response—disappearance of the tumor-plus
partial response—reduction of at least 50 % in mean tumor
size, measured as the sum of the products of the largest
perpendicular diameters of the tumor, without evidence of
new lesions), or the survival measures, mainly total sur-
vival (as life-years gained, or progression-free time).

The quality-adjusted survival measures, such as the
quality-adjusted life years (QALY), were used in the cost—
utility analyses performed exclusively during the last dec-
ade studied. The exact procedure to obtain utilities was
specified in 55.5 % of the cost-utility analyses, EQ-5D
being the usually used instrument. In some other cases, the
bibliographic reference was cited, whereas the methodol-
ogy used was not.

Types of costs considered

Even if all the studies incorporated direct costs associated
with the evaluated treatment (medication procurement and
administration costs), 20.7 % of those studies did not
incorporate other relevant direct costs, such as those
derived from the management of observed adverse effects.
None of the assessed studies considered indirect costs.

Time frame

In just over half of the cases (55.1 %), the study comprised
a time span longer than a year, the time until the patients’
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28 references in the
review

death being the temporal horizon in 17.2 % of the analyses.
Such horizon was not specified in 13.8 % of the analyses.

Discount rate

No discount was applied in studies with temporal horizon
shorter than a year, as was to be expected. Nevertheless, in
an additional 24.1 % of cases, no discount was applied,
although it would have been necessary because the study
was performed in a temporal horizon longer than a year;
the temporal horizon was not described in the other cases.
In cases where it was applied, the initial discount rate was
6 %, 3.5 % between 2001 and 2008 and 3 % thereafter,
applied both to costs and benefits.

Use of models

In the first half of the analyzed period, there is only one
study which uses the Markov model. However, 60 % of the
studies performed in the second decade used such meth-
odology. With respect to health condition, the structure of
the model used is quite similar in all cases with inclusion of
a progression-free state, another one of disease progression,
and one of death; in some cases, the model is designed in a
more complex way, incorporating some additional states
which describe associated complications, such as throm-
boembolism, myocardial infarction, acute cerebrovascular
stroke, etc.
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Table 3 Main characteristics of analyzed economic evaluations

Variable Number % over the
total EE (29)
Type of analysis
Cost minimization 7 24.1
Cost-effectiveness 20 69.0
Cost-utility 9 31.0
Cost—benefit 0 0.0
Perspective
Society 0 0
National Health System 19 65.5
Hospital 7 24.1
Unknown 3 10.3
Benefit source
Clinical trial 17 58.6
Meta-analysis 2 6.9
Systemic revision 4 13.8
Selection of literature 5 17.2
Patients’ database 1 34
Result variable
Objective response 6 20.7
Life years gained 13 44.8
Progression-free time 5 17.2
Quality-adjusted life years 9 31.0
Type of costs
Direct 29 100.0
Direct and indirect 0 0.0
Use of models
Decision trees 0 0.0
Markov models 12 41.4
Simulation of discreet events 0 0.0
Analysis of sensitivity
Yes 25 86.2
No 4 13.8
Recommendations by authors
Yes 28 96.6
No 1 34

Sensitivity analysis

The economic evaluations analyzed the robustness of the
results obtained through sensitivity analysis in most of the
cases (86.2 %). Since 2008, probabilistic sensitivity anal-
yses are usually used, together with deterministic ones.

Incremental cost-effectiveness (or utility) ratio
The efficiency-result indicators used in the cost-effective-

ness analyses were estimated as cost per unit of additional
effectiveness (range 4,090-197,926 €/progression-free

month) and cost per life-year gained (range 190-1,601,312
€/life-year gained). In the case of cost—utility analyses, the
result indicator was expressed as Euros/additional QALY
(range 295-160,667).

When the results were discussed, the existing limita-
tions, according to the authors, were described in 86.2 % of
the studies. During the first decade, the most frequently
mentioned limitation was the small sample size of the
studies. In the second decade, more emphasis is put on the
absence of indirect costs and the presentation of results
without taking into consideration health-related quality of
life. Likewise, the uncertainty resulting from following
indications from expert panels to determine the use of
health resources as well as the use of decision models is
pointed out as a consequence of the absence of direct
comparative studies and/or the extrapolation of results
towards temporal horizons greater than those determined in
the corresponding clinical trials.

Finally, the authors recommended the treatment evalu-
ated in 75.9 % of the studies based on its comparison to
other health technologies accepted in the national health
system; in an additional 17.2 % of the studies, the rec-
ommendation was based on efficiency thresholds accepted
in usual practice.

Discussion

Economic evaluations analyzing the impact of oncology
pharmacological treatments and published in the last
20 years (1990-2010) were reviewed. Even if a great
number of studies were not detected initially, this number
increases progressively as time goes by, as an indication of
the greater interest in these analyses in our country—as is
currently happening internationally [42-48]—although
their utility in the decision-making process in our country
seems limited so far.

Overall, the methodology is comparable to the one
observed in other countries [49]; likewise, a clear
improvement is observed among the studies published
during the last period analyzed. Currently, the appropriate
description of the evaluation (type of intervention, alter-
natives to be compared and population) as well as the
presentation of results using QALY gained are the almost
unchanging practice, even if it would be desirable to
describe explicitly and in detail the way utilities are
obtained. In the same line, recent years have witnessed an
increase in the use of probabilistic methods to perform
sensitivity analyses. The use of models is also increasing
[50]. One aspect to point out is the relatively small pro-
portion of studies including the funding sources, in spite of
the distrust (it/such practice) may generate [51, 52]. For
these reasons, the quality of the current methodology of
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pharmacoeconomic studies in Spain is good and can serve
as reference for future studies in this field.

The mere cost estimate cannot assume the acceptance or
rejection criteria of a drug. It is necessary to relate the cost
incurred with the health outcome obtained to estimate the
level of efficiency, which is made with respect to a
threshold. In Spain, notwithstanding the absence of an
officially accepted efficiency limit, it has been suggested
that 30,000 € per life-year gained could be considered an
acceptable figure [53]. In this review, it has been observed
that many of the evaluated interventions exceed such limit,
a fact that may indicate that, as in other countries, the cost-
effectiveness limit implicitly accepted for cancer treat-
ments is above that of other pathologies.

For example, the British NICE [54] has adopted, for
cancer and other terminal diseases, a criterion other than
the one usually used with other pathologies, and five cri-
teria have been included to classify life-extending, end-of-
life treatment interventions: the treatment has to be indi-
cated for patients with a reduced life expectancy, normally
of <24 months; there has to be sufficient evidence to
indicate that the treatment contributes to extend life
expectancy for at least three additional months with respect
to the current management at the NHS; likewise, there
should not be an alternative offering comparable benefits
available in the NHS. Also, the treatment has to be indi-
cated for the treatment of very low-incidence pathologies.
In this way, the incremental cost-effectiveness ratio per
QALY and the thresholds generally admitted by the NICE
cease to be applied in cancer treatments which comply with
these four conditions. NICE now has a way for recom-
mending those interventions which benefit terminal
patients for whom there are no therapies, even if the cost
for QALY is very high.

Several works have analyzed interventions’ cost-effec-
tiveness in the oncology area in Spain [8, 55]. Although the
number of analyses included varies because of the appli-
cation of different inclusion criteria, the consistency of
results stands out, especially with respect to the study-
number increase over the years, which is probably derived
from the fact that cost-effectiveness analysis is more fre-
quently used in decision-making about treatment inclusion
in hospital forms.

A study by Oliva et al. [6] has reviewed the economic
evaluations of health interventions between 1990 and
2000; later, Catala-Lopez and Garcia-Altes [7] analyzed
the 1983-2008 period, showing the relative importance of
oncology studies, which represented 13.2 % of the total
analyzed articles. In other countries, Earle et al. reviewed
the cost—utility analyses performed worldwide in oncol-
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ogy between 1975 and 1997, indicating their progres-
sive incorporation into the group of general economic
evaluations [42]. Recently, Greenberg et al. [47] have
extended Oliva et al. review until 2007, suggesting that
the studies should be more adapted to existing recom-
mendations. Finally, Rodriguez et al. [56] have evaluated
the methodological characteristics of studies performed in
Spain in which life-year gained was the effectiveness
indicator.

Our study has certain limitations. First, the heteroge-
neity of the methodology, especially with respect to the
result indicator used, limits the comparability of studies
and their application in the setting of priorities. Second, the
number of studies found is not large enough, which is not
surprising considering that the research was circumscribed
to Spain; a recent review of all oncological cost—utility
analyses published worldwide between 1976 and 2007 only
found 242 studies [47]. Finally, the non-existence of an
officially recognized efficiency threshold in Spain makes it
difficult to determine the actual practical use of these
analyses.

In conclusion, a progressive increase has been observed
in the number of publications about complete economic
evaluations which assess the impact of pharmacological
interventions on cancer treatment in Spain. With regard to
the applied methodology, there are three tendencies which
stand out positively: (1) the increase of cost—utility studies
that allow comparison of the efficiency among different
treatments; (2) the increasing use of models which allow
extrapolation of relatively short-duration tests results in
longer periods and therefore, more relevant for the eco-
nomic evaluation studies; (3) the use of probabilistic
approaches that reflect in a more appropriate way than
deterministic ones the uncertainty of results as a limitation
for decision making. The absence of regulations for the
application of the efficiency criterion about price, financing
and, above all, inclusion in Spanish hospital forms makes
the analysis of the actual impact of economic evaluations
on such decisions difficult. Finally, the results of this
review reinforce the idea that the limited use of economic
evaluation studies in decision making in Spain is not
caused by the lack of ability to perform quality studies, but
by the lack of willingness on the part of managing orga-
nizations and by the lack of regulations intended for their
application.
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