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Far from being a static subject, pharmacoeconomics continuously evolves: 
New techniques replace the old ones or offer possibilities that permit more 
precise calculations and estimates.

Starting from this observation, we decided to update this book ten years 
DIWHU�LWV�ÀUVW�SXEOLFDWLRQ�

New updated documents and guidelines are cited and the techniques are 
explained by means of examples gathered from the most recent literature.

In this new version, health technology assessments, due to their growing 
importance in health economics, are discussed. An entire new chapter, i.e., 
“Chapter 1. Principles of Epidemiology”, was added, because we thought that 
a smattering of epidemiology could be helpful for our readership to better un-
derstand one of the basic pillars of pharmacoeconomics. Further techniques 
and models are described, such as multicriteria decision analysis, microsim-
ulation, partitioned survival models, and discretely integrated conditional 
event simulation. In addition, in the last chapter, i.e., “Chapter 7. Data sources 
and accounting for uncertainty”, meta-analyses and network meta-analyses 
DUH�GHVFULEHG�DQG�FODULÀHG�E\�ad hoc�H[DPSOHV��)LQDOO\��FRQÀGHQFH�HOOLSVHV�DQG�
their relationship with cost-effectiveness acceptability curves are treated.

Despite the considerable amount of new topics covered, we think that the 
most relevant step forward of this version is due to an extensive quality as-
VHVVPHQW�PHWKRG�LQ�VFLHQWLÀF�SXEOLVKLQJ��(DFK�FKDSWHU�RI�WKLV������3KDUPD-
FRHFRQRPLFV�ERRN�XQGHUZHQW�SHHU�UHYLHZ��4XDOLÀHG�ZRUNHUV�DQG�UHVHDUFK-
HUV�LQ�WKLV�ÀHOG�FRQWULEXWHG�LQ�HQKDQFLQJ�WKH�UHOLDELOLW\�RI�WKH�WH[W��7R�JLYH�
a proper recognition to their valuable work, their names are declared at the 
beginning of each chapter.
7KH�FRQWHQW�RI�HYHU\�FKDSWHU�LV�QRZ�VXPPDUL]HG�LQ�WKH�UHOHYDQW�DEVWUDFW��

that allows readers to have a general idea of what they are going to read. For 
those who are interested in testing themselves, we put at the end of each 
FKDSWHU�D�VSHFLÀF�4XHVWLRQV�DQG�$QVZHUV�VHFWLRQ�

Despite these integrations and improvements, the book maintains its quick 
reference approach: far from being a complete academic textbook on the vast 
discipline of pharmacoeconomics, it aims at providing practical insight into 
the methodology and the underlying concepts and to foster the interest and 
understanding of the rational bases of health care decision making.
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7KH�DVVHVVPHQW�RI�SKDUPDFHXWLFDOV�KDV��LQ�UHFHQW�\HDUV��H[SDQGHG�EH\RQG�
HIÀFDF\� DQG� VDIHW\� WR� FRYHU� HFRQRPLF� LPSOLFDWLRQV� DQG�RWKHU� FRQVHTXHQF-
HV��7KH�LQFRUSRUDWLRQ�RI�DQ�HFRQRPLF�SHUVSHFWLYH�LQWR�WKH�GHFLVLRQ�PDNLQJ�
process as to which therapies will be reimbursed and made available by re-
spective healthcare systems has aroused much debate and discussion, which 
at times has been quite heated. Newspaper headlines of people having to 
UH�PRUWJDJH�WKHLU�KRXVHV�WR�SD\�IRU�´OLIH�VDYLQJµ�WKHUDSLHV�DQG�PHGLD�IUHQ]\�
when “effective” treatments are denied to desperate patients are becoming 
DOO� WRR�FRPPRQ�RFFXUUHQFHV��7KH� LQWHQWLRQ�RI� WKLV� LQWURGXFWRU\�&KDSWHU� LV�
to explore some of the concepts that underpin the economic assessment of 
pharmaceuticals in order to appreciate the rationale for economic consider-
ations and how the approaches and instruments used in undertaking the eco-
nomic assessments can be applied to everyday decision-making processes.

Healthcare Dilemma

It cannot have escaped the attention of anyone involved in Health Services 
that there is a shortage of more or less everything that is needed to adequate-
O\�SURYLGH�VHUYLFHV��7KH�QDWXUH�RI�WKH�KHDOWKFDUH�GLOHPPD��ZKLFK�FRQIURQWV�
all healthcare systems, is a microcosm of the basic economic problem: that of 
UHFRQFLOLQJ�LQÀQLWH�ZDQWV��QHHGV��DQG�GHPDQGV�ZLWK�ÀQLWH�UHVRXUFH�DYDLODELO-
LW\��LQ�WHUPV�RI�LQFRPH��WLPH��H[SHUWLVH��DQG�VR�RQ��7KH�H[SRQHQWLDO�LQFUHDVH�
in demand for healthcare services has been occurring at the same time as 
pressures on governments and funding agencies to carefully manage the vol-
ume of resources available for healthcare services. It is not simply a lack of 
ÀQDQFH³DOWKRXJK�WKDW�GRHV�IHDWXUH�SURPLQHQWO\³EXW�DV�LQGLYLGXDOV�ZH�DUH�
FRQWLQXDOO\�IDFHG�ZLWK�WKH�FRQVHTXHQFHV�RI�QRW�KDYLQJ�HQRXJK�WLPH�WR�ÀW�LQ�
everything that needs to be done and would very much like to do. In addition, 
1 This chapter, which was originally written by Ceri Phillips, has been updated by Lorenzo Pradelli
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shopping lists far exceed abilities to purchase everything they contain, while 
good intentions to maintain strict exercise routines are often thwarted by the 
ODFN�RI�HQHUJ\�DIWHU�D�EXV\�GD\�DW�WKH�RIÀFH��LQ�WKH�VXUJHU\��RU�LQ�WKH�RSHUDWLQJ�
theatre!
7KH� IXQGDPHQWDO� HFRQRPLF� SUREOHP� LV� WKDW�ZKLOH�ZH� DOO� KDYH� XQOLPLWHG�

wants and desires, we only have limited resources (time, energy, expertise, 
DQG�PRQH\��DW�RXU�GLVSRVDO�WR�VDWLVI\�WKHP��7KLV�VLWXDWLRQ�KDV�EHFRPH�SDU-
ticularly evident in healthcare and has been compounded by factors such as 
increasing expectations of people in relation to what can actually be deliv-
ered by healthcare services, continuing advancements in health technology 
and medical science, and the increasing health needs and demands of an age-
ing population. As individuals we are constantly making choices as to how we 
use our time, into which activities we channel our energies, and on what we 
spend our available funds. Spending time on one activity or purchasing a cer-
tain commodity means that period of time and those funds are not available 
IRU�RWKHU�DFWLYLWLHV�DQG�RWKHU�SXUFKDVHV��7KH�VDPH�LVVXHV�UHODWH�WR�KHDOWK�V\V-
WHPV��:KLFK�SDWLHQWV�WR�WUHDW��ZKHQ��DQG�ZLWK�ZKDW�WKHUDSLHV"�7KH�DQVZHUV�
do not lie in spending more money: How do we know whether any additional 
H[SHQGLWXUH�ZLOO�DFWXDOO\�SURGXFH�DGGLWLRQDO�KHDOWKFDUH�EHQHÀWV"�+HDOWKFDUH�
systems will never be a position to meet everyone’s healthcare needs, let 
DORQH�SHRSOH·V�ZDQWV�DQG�GHVLUHV��7KH�SROLWLFLDQV��PDQDJHUV��DQG�RWKHU�RIÀ-
cials who run the services veer between trying to contain costs and defusing 
the anger of patients, families, and the electorate for the inadequacies in the 
services that are provided. Media focus on the pressures and problems, rather 
than the successes, do little to remedy the situation, while professionals’ frus-
tration and anger with what they see as the inadequacies in the systems and 
their effects on patient care are increasingly apparent.

Opportunity Cost

It is therefore apparent that in making a choice to use funds and resources 
in one way means that they are not available for other purposes. As a result, 
WKH�EHQHÀWV��ZKLFK�ZRXOG�KDYH�EHHQ�GHULYHG��DUH�VDFULÀFHG��7KHVH�VDFULÀFHV�
are referred to as opportunity cost��7KHLU�YHU\�H[LVWHQFH�SURYLGH�D�UDWLRQDOH�
for economists to take an interest in all resources that are used, whether by 
individuals, governments, Health Services, or societies, regardless of whether 
RU�QRW�PRQH\� LV� SDLG� IRU� WKHP�� LQ� RUGHU� WR� DFKLHYH� WKH�PD[LPXP�EHQHÀW��
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Questions of resource allocation, that is how scarce resources are, could be 
RU�VKRXOG�EH�DOORFDWHG�DPRQJVW�WKH�LQÀQLWH�YDULHW\�RI�FRPSHWLQJ�DFWLYLWLHV��
DUH�WKHUHIRUH�IXQGDPHQWDO�WR�DQ\�VWXG\�RI�HFRQRPLFV��7KH�ZLGH�UDQJH�RI�HFR-
nomic systems, which have existed and evolved over time, have all attempted 
to address the basic economic problem of allocating resources in such a way 
DV�WR�PD[LPL]H�WKH�EHQHÀWV�IRU�VRFLHW\��6LPLODUO\��WKH�YDULHW\�RI�DSSURDFKHV�
HPSOR\HG�WR�IXQG�DQG�ÀQDQFH�KHDOWKFDUH�E\�GLIIHUHQW�FRXQWULHV�DOO�KDYH�WKH�
VDPH�EDVLF�DLP�RI�VHHNLQJ�WR�PD[LPL]H�WKH�KHDOWK�EHQHÀWV�IRU�WKHLU�FLWL]HQV��
JLYHQ� WKH� UHVRXUFHV� WKH\�KDYH� DYDLODEOH� DW� WKDW� SRLQW� RI� WLPH�� 7KH�QDWXUH��
type, and funding of healthcare systems continue to exercise the minds of 
many policy makers and stimulate debate in academic institutions, the me-
dia, and other popular centers of debate and discussion.
,Q�GHYHORSLQJ�D�FRVW�SURÀOH��LW�LV�LPSRUWDQW�WKDW�WKH�UHVRXUFH�LPSOLFDWLRQV�

associated with the particular therapy being appraised in comparison with 
WUHDWPHQWV�WKDW�DUH�FXUUHQWO\�SURYLGHG�VKRXOG�EH�LGHQWLÀHG��PHDVXUHG��DQG�
valued within a relevant context and should include a comment on the va-
lidity of using resource data from other locations, if local data are not avail-
DEOH��7KH�DSSUDLVDO�VKRXOG�SUHVHQW�GLUHFW�KHDOWKFDUH�UHVRXUFH�XVDJH�IRU�WKH�
therapy and its comparator(s) separately and in natural units, such as hos-
SLWDO�GD\V��GRVDJH��DQG�GXUDWLRQ�RI�WUHDWPHQW��ZLWK�GDWD�VRXUFHV�FLWHG��7KHVH�
would constitute the costs to the respective healthcare system. However, pa-
tient resource use in accessing and using treatment should also be included 
ZKHUH�IHOW�WR�EH�VLJQLÀFDQW��SDUWLFXODUO\�ZKHUH�WKHUH�DUH�PDMRU�GLIIHUHQFHV�
between the therapy and its comparator(s). Other resource use may also be 
presented separately where differences arise between the therapeutic agent 
and its comparator(s), e.g., direct non-healthcare resource use, such as those 
by other agencies, while productivity losses attributable to changes in health 
outcomes might also warrant some discussion.

(IĆFLHQF\�DQG�(TXLW\

7KH�WHUP�HIÀFLHQF\ is used by economists to consider the extent to which 
GHFLVLRQV�UHODWLQJ�WR�WKH�DOORFDWLRQ�RI� OLPLWHG�UHVRXUFHV�PD[LPL]H�WKH�EHQ-
HÀWV�IRU�VRFLHW\��7KH�FRQFHSW�RI�HIÀFLHQF\�HPEUDFHV�LQSXWV��FRVWV��DQG�RXW-
SXWV�DQG�RU�RXWFRPHV��EHQHÀWV��DQG�WKH�UHODWLRQVKLS�EHWZHHQ�WKHP��ZLWK�D�
VRFLHW\�EHLQJ�MXGJHG�LQ�HIÀFLHQF\�WHUPV�E\�WKH�H[WHQW�WR�ZKLFK�LW�PD[LPL]HV�
WKH�EHQHÀWV� IRU� LWV�SRSXODWLRQ�JLYHQ�WKH�UHVRXUFHV�DW� LWV�GLVSRVDO��7KH�VLP-
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SOHVW�QRWLRQ�RI�HIÀFLHQF\�LV�WKH�RQH�V\QRQ\PRXV�ZLWK�HFRQRP\��DQG�LV�RIWHQ�
referred to as HIÀFLHQF\�VDYLQJV, where output is expected to be maintained, 
while at the same time making cost reductions, or where additional output is 
JHQHUDWHG�ZLWK�WKH�VDPH�OHYHO�RI�LQSXWV��7KLV�W\SH�RI�HIÀFLHQF\�KDV�DOVR�EHHQ�
referred to as FRVW�HIIHFWLYHQHVV. It is applied where a choice needs to be 
made between alternatives, which seek to achieve the same goal, and exists 
ZKHQ�RXWSXW�LV�PD[LPL]HG�IRU�D�JLYHQ�FRVW�RU�ZKHUH�WKH�FRVWV�RI�SURGXFLQJ�D�
JLYHQ�RXWSXW�DUH�PLQLPL]HG��,W�LV�ZLGHO\�XVHG�LQ�WKH�FRQWH[W�ZKHUH�QHZ�WKHUD-
pies are compared against existing treatments and authorities have to decide 
ZKHWKHU�LW�LV�ZRUWK�SD\LQJ�PRUH�IRU�WKH�SRWHQWLDO�DGGLWLRQDO�EHQHÀWV�ZKLFK�
the new therapy offers.
+RZHYHU�� FRVW�HIIHFWLYHQHVV� LV� QRW� VXIÀFLHQW� LQ� RUGHU� WR� HVWDEOLVK� SULRUL-

ties, both within healthcare systems, and when comparing the provision of 
healthcare with other publicly funded services. In order to determine wheth-
er and how much of certain services should be provided and in order to estab-
OLVK�SULRULWLHV��DOORFDWLYH�HIÀFLHQF\�PXVW�EH�XVHG��7KLV�W\SH�RI�HIÀFLHQF\�H[LVWV�
when it is impossible to make one person better off without at the same time 
making someone else worse off. It represents a situation where no input and 
no output can be transferred so as to make someone better off without at the 
same time making someone else worse off.
+RZHYHU��LW�LV�LPSRVVLEOH�WR�VHSDUDWH�WKH�GULYH�WRZDUGV�DQ�HIÀFLHQW�DOORFD-

tion of resources from its impact on income distribution. A move towards 
HIÀFLHQF\�PD\�ZHOO�UHVXOW�LQ�D�UHGLVWULEXWLRQ�RI�LQFRPH�LQ�IDYRXU�RI�WKH�ZHOO�
off, which may not be acceptable on grounds of fairness and equity. Virtually 
DOO�KHDOWKFDUH�V\VWHPV�HPSOR\�D�PL[�RI�OLEHUWDULDQ�DQG�HJDOLWDULDQ�YDOXHV��7KH�
notion of equity is inextricably linked with notions of fairness and justice, but 
it is important to distinguish it from the concept of equality. Policies designed 
WR�DFKLHYH�HTXDOLW\�RI�RSSRUWXQLW\��RU�DFFHVV��RU�XWLOL]DWLRQ�RU�RXWFRPH�PD\�
well be desirous but they need not necessarily be equitable.
7KH�H[WHQW�RI�KHDOWK�LQHTXDOLWLHV�ZLWKLQ�FRXQWULHV�DQG�DFURVV�LQWHUQDWLRQDO�

boundaries continues to ensure that equity remains high on the list of health 
SROLF\� REMHFWLYHV��0DQ\� LQÁXHQWLDO� QDWLRQDO� DQG� LQWHUQDWLRQDO� SROLF\�GRFX-
ments highlight the importance of equity as a goal of policy and the on-going 
need to implement remedial measures to reduce inequalities both between 
and within populations, which remain frustratingly large. It is widely ac-
knowledged that people’s environment, social status, educational achieve-
ments, ethnic origin, age, gender, etc. affect their state of health, and equally 
that their conditions and characteristics result in some being better able to 
respond to treatments and enjoy longer life expectancy.
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$Q� LVVXH�ZKLFK� KDV� UHDOO\� SRODUL]HG� RSLQLRQ�� ERWK�ZLWKLQ� WKH� KHDOWKFDUH�
professions and among decision-makers, for example, is whether people who 
NQRZLQJO\�HQJDJH�LQ�KHDOWK�GDPDJLQJ�EHKDYLRU�VKRXOG�UHFHLYH�WUHDWPHQW³LV�
it fair and equitable that limited healthcare resources are allocated to these 
people, while others, who have attempted to live healthy lives, have to wait 
IRU�WUHDWPHQW�RU�DFFHVV�WKH�VHUYLFHV�RI�WKH�SULYDWH�VHFWRU"�7KH�YHU\�IDFW�WKDW�
service provision is limited makes it inevitable that some people will not re-
FHLYH�DOO�WKDW�LV�ZDQWHG�RU�HYHQ�UHTXLUHG��7KH�GHFLVLRQ�PDNLQJ�SURFHVV�DV�WR�
who should receive services, treatments, and interventions is littered with 
casualties, who can lay legitimate claim to claiming that such decisions are 
unfair and inequitable. In addition, there is a lack of consensus on how to deal 
ZLWK�SROLFLHV�WKDW� LPSURYH�HIÀFLHQF\�ZKLOH� LQFUHDVLQJ�LQHTXDOLWLHV�RU�WKRVH�
WKDW�LPSURYH�IDLUQHVV�ZKLOH�GHFUHDVLQJ�HIÀFLHQF\�

It is therefore very evident that in setting the economic objectives of 
KHDOWKFDUH�V\VWHPV��ERWK�HIÀFLHQF\�DQG�HTXLW\�FRQVLGHUDWLRQV�DUH�YLWDO�FRP-
ponents and must be given serious consideration. However, it is inevitable 
that in seeking to achieve a more equitable allocation of resources, a level of 
HIÀFLHQF\�ZLOO�KDYH�WR�EH�VDFULÀFHG��RU��LQ�DWWHPSWLQJ�WR�PRYH�WR�D�PRUH�HI-
ÀFLHQW�KHDOWKFDUH�V\VWHP��LQHTXDOLWLHV�LQ�SURYLVLRQ�RU�DFFHVV�WR�VHUYLFHV�PD\�
have to be compromised.

HTA and Pharmacoeconomics

7KH�FRQWDLQPHQW�RI�SXEOLF�VSHQGLQJ�PHDQV�WKDW�PRUH�DWWHQWLRQ�LV�UHTXLUHG�
in the allocation of resources to health technologies (drugs, medical devices, 
SURFHGXUHV��RUJDQL]DWLRQDO��DQG�PDQDJHPHQW�PRGHOV��
7KH�+HDOWK�6HUYLFHV�FKDOOHQJH�LV�WR�UHVSRQG�WR�WKH�VWDEOH�LQFUHDVH�LQ�QHHGV�

and demands faster than the available resources.
7KH�LQFUHDVH�LQ�QHHGV�FDQ�EH�DWWULEXWHG�WR�YDULRXV�FDXVHV��)LUVW�RI�DOO��WKH�

aging of the population involves the management of diseases which, thanks 
WR�VFLHQWLÀF�SURJUHVV��KDYH�EHFRPH�FKURQLF�

However, the increase in needs is also associated with the introduction of 
new technologies. For instance, in the context of a previously incurable or 
under-treated pathology, the introduction of a novel effective intervention 
inevitably results in the onset of new needs.
7KH�+HDOWK�6HUYLFHV�IXQGHUV�FDQ�FRQWURO�WKH�LQFUHDVH�LQ�QHHGV�LQ�D�UHODWLYH�

PDQQHU��E\�LQÁXHQFLQJ��DERYH�DOO��WKH�FDUHIXO�PDQDJHPHQW�RI�QHZ�WHFKQROR-
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gies while promoting the abandonment of the most obsolete and redundant 
ones, thus ensuring the maximum value from the resources invested.
7R�SURPRWH�WKH�HQWU\�RI�D�WHFKQRORJ\�RQ�WKH�PDUNHW��LW�LV�HVVHQWLDO�WR�GHP-

RQVWUDWH�DQ�DGHTXDWH�FRVW�EHQHÀW�UDWLR� WR� MXVWLI\�DQG�SURPRWH�WKH�VXVWDLQ-
ability of current and future innovative technologies.
7KH�+HDOWK�7HFKQRORJ\�$VVHVVPHQW��+7$��LV�D�PXOWLGLPHQVLRQDO�DQG�PXOWL-

disciplinary approach which is useful for evaluating the effectiveness, safety, 
FRVWV��DQG�LPSDFW�RI�D�QHZ�WHFKQRORJ\��)RU�WKLV�UHDVRQ��WKH�+7$�FDQ�VXSSRUW�
the decisions of payers and health professionals in making informed deci-
sions about the adoption or rejection of a technology.
7KHUHIRUH�� LW� LV� FRQÀJXUHG� DV� D� EULGJH� EHWZHHQ� WKH� WHFKQLFDO�VFLHQWLÀF�

world and that of decision makers.
It also promotes the development of safe, effective, and patient-focused 

health policies by answering questions such as:
 x Should this health technology be reimbursed by Health Services?
 x :KLFK�SDWLHQWV�ZRXOG�EHQHÀW�IURP�LW"
 x How long should they use it?
7KUHH�OHYHOV�FDQ�EH�GLVWLQJXLVKHG�LQ�ZKLFK�+7$�DFWLYLWLHV�FDQ�EH�FDUULHG�RXW�
1. Macro: health policy decisions at national or international level. Nation-

al governments evaluate how much funds should be allocated to health-
care and how these should be distributed among the different Regions, 
taking into account the different needs and requirements.

��� Meso: political and operational decisions at regional or Health Authority 
level.

3. Micro: strictly related to operational decisions of the single department/
area/healthcare professional.

7KH�YDULRXV�VLWXDWLRQV�KDYH�GLIIHUHQW�QHHGV��WKXV�DQ�+7$�HYDOXDWLRQ�KDV�WR�
answer to questions regarding different problems.

Depending on the objective and the type of health technology to be evalu-
ated, full reports or rapid reports may be created.
7KH�FKRLFH�RI�WKH�DVVHVVPHQW�W\SH�WR�EH�FRQGXFWHG�LV�GLFWDWHG�E\�WKH�́ SROLF\�

question” (question to be answered by decision makers), by the “research 
TXHVWLRQµ��GHÀQLWLRQ�RI�WKH�VXUYH\�GLPHQVLRQV�DQG�H[SHFWHG�UHVXOWV��DV�ZHOO�
as by the economic and human resources available.

In the case of a very broad policy question, such as the positioning of a 
technology within the National Health System (NHS), the full report is appro-
SULDWH��,W�KDV�WR�LQYHVWLJDWH�GLIIHUHQW�GLPHQVLRQV³GRPDLQV³DQG�WR�DUUDQJH�
WKH�UHVXOWV�LQ�FOLQLFDO�SUDFWLFH�E\�EULQJLQJ�RXW�WKH�VFLHQWLÀF�HYLGHQFH��PDUNHW�
analysis, and economic impact.



9

On the other hand, when there is a need to express a recommendation 
quickly (for example, a new technology just released on the market), the rap-
id report is more suitable as it addresses a more limited analysis on a lower 
number of domains with respect of the full report.
7KH�(XURSHDQ�8QLRQ�QHWZRUN�RI�+7$�RUJDQL]DWLRQV��(8QHW+7$���WKDW� LV�

WKH�(XURSHDQ�QHWZRUN�WKDW�FRQQHFWV�PDQ\�RI�WKH�(XURSHDQ�+7$�RUJDQL]D-
WLRQV��KDV�GHYHORSHG�WKH�+7$�&RUH�0RGHO�WR�VWDQGDUGL]H�WKH�DUHDV�RI�DVVHVV-
ment.
(DFK�GRPDLQ³RU�HOHPHQW�RI�HYDOXDWLRQ³SURYLGHV�DQ�HYDOXDWLRQ�SHUVSHF-

WLYH�DQG�LV�RUJDQL]HG�LQWR�WRSLFV��HDFK�RI�ZKLFK�GHÀQHV�D�PRUH�VSHFLÀF�DVSHFW�
of the analysis and comes from the answer to a series of questions (issues). 
1LQH�GRPDLQV�KDYH�WR�EH�DQDO\]HG�LQ�D�IXOO�UHSRUW��ZKLOVW�IRU�WKH�GUDIWLQJ�RI�
D�UDSLG�+7$�UHSRUW��(8QHW+7$�VXJJHVWV� IRFXVLQJ�RQ�WKH�ÀUVW� IRXU�GRPDLQV�
as they are considered the most important and are easily extensible to other 
contexts.
%HORZ��ZH�UHSRUW�WKH�OLVW�RI�GRPDLQV�WR�EH�DQDO\]HG�LQ�D�IXOO�UHSRUW�
1. +HDOWK�SUREOHP�DQG�FXUUHQW�XVH�RI�WHFKQRORJ\��&85���3URYLGHV�LPSRU-

WDQW�EDFNJURXQG�LQIRUPDWLRQ�E\�JLYLQJ�DQ�DSSURSULDWH�GHÀQLWLRQ�RI�WKH�
disease and the target population to which the technology is addressed. 
,W�GHÀQHV�KHDOWK�SUREOHP��HSLGHPLRORJ\�� LPSDFW�RI� WKH�GLVHDVH�RQ� WKH�
individual and the community, way of use, life cycle, and regulatory as-
pects of the technology under consideration and its alternatives.

��� 'HVFULSWLRQ�DQG� WHFKQLFDO� FKDUDFWHULVWLFV�RI� WKH� WHFKQRORJ\� �7(&���'H-
scribes the technology and its technical characteristics, outlining when 
it was developed and introduced, for what purpose, for what conditions, 
DQG�DW�ZKDW�OHYHOV�RI�WKH�1+6�LW�ZLOO�EH�XVHG��7KH�LQYHVWPHQWV�UHTXLUHG�
for use in terms of equipment and staff are also reported. By means of 
small improvements, the evolution of a technology can lead to large 
changes in performance and indications. An accurate description of the 
technical characteristics of a technology allows differentiation from 
competitors.

3. Safety (SAF): Describes unwanted or harmful effects caused by the use of 
technology to patients, healthcare professionals, and the environment.

4. (IIHFWLYHQHVV� �())��� ,QIRUPDWLRQ� UHODWLQJ� WR� HIÀFDF\�� VDIHW\�� DQG� HIÀ-
cacy-safety ratio are of greatest interest to the decision maker. Here, 
WKH�FOLQLFDO�EHQHÀW��QHW�RI�DGYHUVH�HYHQWV��GHULYLQJ�IURP�WKH�XVH�RI�WKH�
technology in normal clinical practice (effectiveness) is evaluated. Pa-
tient-relevant outcomes such as mortality, morbidity, and quality of life 
are mainly considered.
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5. Costs and economic evaluation (ECO): Is an important tool that can be 
used by decision makers, administrators, and health professionals to 
distribute the available resources effectively and responsibly. By iden-
tifying, measuring, evaluating, and comparing costs and outcomes of 
the technology under consideration, decisions are supported based on 
WKH�´YDOXH�IRU�PRQH\µ�FULWHULRQ��7KH�LQIRUPDWLRQ�UHSRUWHG�FRQFHUQV�WKH�
various types of costs (direct and indirect) and health outcomes. Data 
may be the result of systematic reviews of the literature or the critical 
review of one or more economic evaluation studies presented by the 
manufacturer. Data can also be based on the evaluations of ex novo stud-
ies based on decision-making models. Different economic analyses can 
FRQWULEXWH�WR�WKH�FUHDWLRQ�RI�D�UHSRUW��H�J���&RVW�(IIHFWLYHQHVV�$QDO\VLV³
&($�DQG�&RVW�8WLOLW\�$QDO\VLV³&8$��DQG�FDQ�GLIIHU�RQ�WKH�EDVLV�RI�WKH�
measurement and enhancement of health outcomes. However, they all 
SURYLGH�JXLGDQFH�RQ�WKH�PRVW�HIÀFLHQW�ZD\�WR�DOORFDWH�UHVRXUFHV�

6. (WKLFDO�DVSHFWV��(7+���$GGUHVVHV�FRQVLGHUDWLRQV�UHJDUGLQJ�WKH�VRFLDO�DQG�
moral norms relevant to the consequences of introducing and adopt-
ing the technology. It is particularly important, for example, for those 
technologies intended for fragile and seriously ill categories. In addition, 
it investigates the possible ethical consequences coming from that tech-
nology (e.g., genetic-based diagnostic tests or infertility treatments).

7. 2UJDQL]DWLRQDO�DVSHFWV��25*���7KH�LPSOHPHQWDWLRQ�RI�WKH�QHZ�WHFKQRO-
RJ\� PD\� UHTXLUH� D� UHRUJDQL]DWLRQ� RI� WKH� PDQDJHPHQW� RI� YDULRXV� UH-
VRXUFHV³NQRZOHGJH�� HFRQRPLF� UHVRXUFHV�� LQIUDVWUXFWXUHV�� DQG� KHDOWK�
SHUVRQQHO��7KH�RUJDQL]DWLRQDO�DVSHFWV�FRQVLGHUDEO\� LQÁXHQFH� WKH�SRV-
sibilities of adoption and the performance of the technology in the clini-
cal practice (e.g., a new drug that allows home administration instead of 
outpatient administration).

8. 3DWLHQW�SHUVSHFWLYH�DQG�VRFLDO�DVSHFWV��62&���7KH�SHUVSHFWLYH�RI�SDWLHQWV�
and caregivers on the pathology and the technology provides a global 
view of the technology impact on daily life. Patient’s experiences with 
the previous technologies as well as expectations about the new one are 
UHSRUWHG��7KH�LQIRUPDWLRQ�WKDW�SDWLHQWV�UHFHLYH�UHJDUGLQJ�WKH�XVH�RI�WKH�
new technology is shown. On the other hand, social aspects are linked to 
JURXSV�RI�LQGLYLGXDOV�ZKR�VKDUH�D�VSHFLÀF�LQWHUHVW�LQ�WKH�HYDOXDWLRQ�RI�
technology (e.g., patients’ societies).

9. /HJDO�DVSHFWV��/(*���7KH�GHFLVLRQ�PDNLQJ�SURFHVV�UHTXLUHV�WKDW�WKH�OHJDO�
aspects relevant to the introduction of the new technology be consid-
ered in addition to the roles and responsibilities of the actors involved. 
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7KH�UHJXODWLRQV�WKDW�SURWHFW�WKH�SDWLHQWV·�ULJKWV��LQIRUPHG�FRQVHQW��SUL-
vacy) and those about the rights and duties of health professionals re-
ODWLQJ�WR�WKH�FRUUHFW�PDQDJHPHQW�RI�WKH�QHZ�WHFKQRORJ\�DUH�LGHQWLÀHG�
(e.g., off-label use of the drug).

3KDUPDFRHFRQRPLFV� LV�RQH�RI� WKH�GLVFLSOLQHV�RI�+7$��WKURXJK�ZKLFK� LW� LV�
possible to identify, measure, enhance, and compare the costs and conse-
TXHQFHV�RI�WKH�DOWHUQDWLYHV�FRQVLGHUHG��ZLWK�WKH�DLP�RI�UDWLRQDOL]LQJ�KHDOWK-
care costs and freeing up resources to make the system sustainable.

Pharmacoeconomics

It is these issues that health economic evaluation seeks to address and, 
VSHFLÀFDOO\� LQ� UHODWLRQ� WR� SKDUPDFHXWLFDOV�� SURYLGHV� WKH� XQGHUO\LQJ� SUHP-
LVH� RQ� ZKLFK� SKDUPDFRHFRQRPLFV� LV� EDVHG�� 7KH� WHUP� SKDUPDFRHFRQRP-
ics has been coined to depict the economic assessment of pharmaceuticals, 
WR�HYDOXDWH�WKH�H[WHQW�WR�ZKLFK�WKH\�SURYLGH�DGGLWLRQDO�EHQHÀWV�UHODWLYH�WR�
the additional costs incurred. What is required is information that guides 
decision-makers as to which therapy provides the greatest bang per buck! 
,Q�RWKHU�ZRUGV��LV�LW�ZRUWK�SD\LQJ�PRUH�IRU�WKH�SRWHQWLDO�DGGLWLRQDO�EHQHÀWV�
ZKLFK�D�QHZ�WKHUDS\�RIIHUV�ZKHQ�FRPSDUHG�ZLWK�H[LVWLQJ�WUHDWPHQWV"�7KH�
term FRVW�HIIHFWLYHQHVV has become synonymous with pharmacoeconomics 
and has been used (and misused) to depict the extent to which interventions 
PHDVXUH�XS�WR�ZKDW�FDQ�EH�FRQVLGHUHG�WR�UHSUHVHQW�YDOXH�IRU�PRQH\³ZKDW�LV�
the additional bang and what is the additional buck? Strictly speaking, how-
ever, CEA is one of a number of techniques of economic evaluation, where the 
FKRLFH�RI�WHFKQLTXH�GHSHQGV�RQ�WKH�QDWXUH�RI�WKH�EHQHÀWV�VSHFLÀHG��&($�KDV�
EHHQ�GHÀQHG�E\�1,&(�DV�DQ�HFRQRPLF�VWXG\�GHVLJQ� LQ�ZKLFK�FRQVHTXHQFHV�
of different interventions are measured using a single outcome, usually in 
“natural” units (for example, life-years gained, deaths avoided, heart attacks 
avoided, or cases detected) and the interventions are compared in terms of 
cost per unit of effectiveness.
+RZHYHU��JLYHQ�WKDW�RXWSXWV�DQG�RXWFRPHV�DUH�KLJKO\�VSHFLÀF�DQG�GLIIHU�

DFFRUGLQJ�WR�WKH�QDWXUH�RI�WKH�FRQGLWLRQ��LW�LV�QHFHVVDU\�WR�XWLOL]H�´FRPPRQ�
FXUUHQFLHVµ� VR� WKDW� DSSOHV� DQG�SHDUV� FDQ�EH� FRPSDUHG³WKDW� LV� RXWSXWV� LQ�
obstetrics and gynecology need to be compared with outputs and outcomes 
LQ�UHQDO�GLVHDVH��FDUH�RI�WKH�HOGHUO\��PXVFXORVNHOHWDO�GLVRUGHUV��HWF�³VR�WKDW�
the cost-effectiveness of an intervention in one therapeutic area can be 
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compared with the cost-effectiveness of an intervention in a different area. 
7KH�XVXDO�FRPPRQ�FXUUHQF\�WKDW�LV�HPSOR\HG�LV�WKDW�RI�WKH�4XDOLW\�$GMXVW-
ed Life-Year (QALY), which is derived by the combination of the impact of 
the intervention on both quantity and quality of life. A QALY embraces both 
quantity and quality of life and is the arithmetic product of life expectan-
cy and a measure of the quality of the remaining life-years. It provides a 
common currency for measuring the extent of health gain that results from 
healthcare interventions and, when combined with the costs associated 
with the interventions, can be used to assess their relative worth from an 
HFRQRPLF�SHUVSHFWLYH��7KH�TXDQWLW\�RI� OLIH�� H[SUHVVHG� LQ� WHUPV�RI� VXUYLYDO�
or life expectancy, is a traditional measure that is widely accepted and has 
IHZ�SUREOHPV�RI�FRPSDULVRQ³SHRSOH�DUH�HLWKHU�DOLYH�RU�QRW��4XDOLW\�RI�OLIH��
on the other hand, embraces a whole range of different facets of people’s 
lives, not just their health status. Even restricting the focus to a person’s 
health-related quality of life will result in a number of dimensions relating to 
both physical and mental capacity. A number of approaches have been used 
to generate these quality of life valuations, referred to as health utilities: for 
H[DPSOH��VWDQGDUG�JDPEOH��WLPH�WUDGH�RII��DQG�WKH�XVH�RI�UDWLQJ�VFDOHV��7KH�
utilities that are produced represent the valuations attached to each health 
VWDWH�RQ�D�FRQWLQXXP�EHWZHHQ���DQG����ZKHUH���LV�HTXLYDOHQW�WR�EHLQJ�GHDG�
and 1 represents the best possible health state, although some health states 
DUH�UHJDUGHG�DV�EHLQJ�ZRUVH�WKDQ�GHDWK�DQG�KDYH�QHJDWLYH�YDOXDWLRQV��7KH�
VSHFLÀF� W\SH�RI� FRVW�HIIHFWLYHQHVV� DQDO\VLV� WKDW� LV� XQGHUWDNHQ�ZKHQ�XVLQJ�
4$/<V�LV�UHIHUUHG�WR�DV�&8$�
7KHUH�PD\�EH�RFFDVLRQV�ZKHQ�WKH�RXWFRPHV�JHQHUDWHG�E\�LQWHUYHQWLRQV�DUH�

virtually equal or at least very similar. In such circumstances it might be pos-
VLEOH�IRU�D�&RVW�0LQLPL]DWLRQ�$QDO\VLV��&0$��WR�EH�XQGHUWDNHQ��ZKHUH�RQO\�
the cost differences between the interventions are needed to establish which 
of them provides the best value for money. However, caution should be exer-
FLVHG�LQ�UHODWLRQ�WR�ZKDW�LV�PHDQW�E\�HTXLYDOHQFH�RU�VLPLODULW\³WKH�FRQGLWLRQ�
IRU�XVH�RI�&0$�LV�WKDW�WKH�RXWFRPHV�VKRXOG�EH�LGHQWLFDO³VLQFH�ZKLOH�ERWK�RUDO�
and IV modes of a drug can provide equivalent therapeutic outcomes, the 
outcomes from a patient’s perspective can be very different.
,Q� &RVW�%HQHÀW�$QDO\VLV� �&%$�� WKH� FRVWV� DQG� RXWFRPHV� DUH� H[SUHVVHG� LQ�

monetary terms, so as well as being able to make comparisons across all areas 
of healthcare, comparisons can also be made with programmes and schemes 
LQ� HGXFDWLRQ�� WUDQVSRUW�� DQG� WKH� HQYLURQPHQW�� IRU� H[DPSOH��7KH�GLIÀFXOW\�
arises, however, when trying to place a monetary value on the intangible 
EHQHÀWV��ZKHUH�PDUNHW�SULFHV�GR�QRW�H[LVW��7KHUH�DUH�WZR�PDLQ�WHFKQLTXHV�
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that can be used here: these are willingness-to-pay and discrete choice ex-
periments.

What is important to bear in mind is that the aim of all approaches used to 
XQGHUWDNH�SKDUPDFRHFRQRPLF�DVVHVVPHQWV�LV�WR�PD[LPL]H�WKH�OHYHO�RI�EHQ-
HÀWV³KHDOWK� HIIHFWV³UHODWLYH� WR� WKH� OHYHO� RI� UHVRXUFHV� DYDLODEOH�� +RZHYHU��
the complexities and contentions relating to the assignment of monetary 
valuations to healthcare outcomes and the inadequacies of CEA and CMA has 
PHDQW�WKDW�&8$�KDV�EHFRPH�WKH�SULPDU\�WHFKQLTXH�XVHG�LQ�FRQGXFWLQJ�SKDU-
maceconomic evaluations.

Further discussion on these approaches forms the basis of the remainder 
of this book.

Sensitivity Analysis

3KDUPDFRHFRQRPLFV� LV� IDU� IURP�EHLQJ� D�SUHFLVH� VFLHQFH� DQG� WKH�ÀQGLQJV�
emerging from such evaluations should be treated with a degree of caution. 
7KHUH� LV� RIWHQ� FRQVLGHUDEOH� XQFHUWDLQW\� DVVRFLDWHG� ZLWK� WKH� ÀQGLQJV� ZLWK�
wide variation surrounding the results generated and it is therefore impera-
tive that all pharmacoeconomic assessments should be subjected to a sensi-
WLYLW\�DQDO\VLV��7KH�QHHG�IRU�VHQVLWLYLW\�DQDO\VLV�DULVHV�EHFDXVH�RI�D�QXPEHU�RI�
factors:

 x Methodological issues arising from different approaches and methods 
employed in the evaluation;

 x Potential variation in the estimates of costs and effects used in the eval-
uation;

 x Extrapolation from observed events over time or from intermediate to 
ÀQDO�KHDOWK�RXWFRPHV�

 x 7UDQVIHUDELOLW\�RI�UHVXOWV�DQG�WKH�YDOLGLW\�RI�UHVXOWV�IURP�GLIIHUHQW�SRSX-
lations/patient groups.

7KHUHIRUH��WKH�ÀQGLQJV�IURP�FRVW�HIIHFWLYHQHVV�DVVHVVPHQWV�UHTXLUH�VRPH�
LQGLFDWLRQ�RI�WKH�FRQÀGHQFH�WKDW�FDQ�EH�SODFHG�LQ�WKHP��:KDW�ZRXOG�KDSSHQ��
for example, if the “true cost” of one of the treatment strategies was some-
what higher or lower than the estimate used in the investigation or if there 
ZHUH�VLJQLÀFDQW�FKDQJHV�LQ�WKH�OLIH�\HDUV�JDLQHG�RU�RWKHU�SDUDPHWHUV�XVHG"�
Sensitivity analysis tests all the assumptions used in the model and enables 
the impact of changes on the baseline estimates.

More information on sensitivity analysis will be provided later in the book.
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Summary

7KH� GHFLVLRQ�PDNLQJ� SURFHVV� LQ� GHWHUPLQLQJ� ZKLFK� VHUYLFHV� DQG� WUHDW-
ments should be provided is highly complex and involves a number of dif-
IHUHQW��RIWHQ�FRQÁLFWLQJ��IDFWRUV��7KH�XWLOL]DWLRQ�RI�SKDUPDFRHFRQRPLFV�FDQ�
DVVLVW�GHFLVLRQ�PDNHUV�WR�XWLOL]H�WKH�LQIRUPDWLRQ�UHODWLQJ�WR�WKH�HIIHFWLYHQHVV�
DQG�HIÀFLHQF\�RI�DQ�LQWHUYHQWLRQ��7KH\�FDQ�DOVR�JR�VRPH�ZD\�WR�FRQWULEXW-
ing to the process of determining healthcare priorities and in seeking to en-
VXUH�WKDW�WKH�PRVW�HIÀFLHQW�XVH�LV�PDGH�RI�UHVRXUFHV�DYDLODEOH�ZLWKLQ�OLPLWHG�
healthcare budgets. Healthcare professionals are increasingly being exposed 
to extremely powerful and emotive choices, and in no way can pharmaco-
HFRQRPLFV�SURYLGH�WKH�VROXWLRQ�WR�VXFK�FRPSOH[�DQG�GLIÀFXOW�LVVXHV��:KDW�LW�
does offer is a mode of thinking which can assist in arriving at possible solu-
WLRQV��QRWLFH�WKH�XVH�RI�WKH�WHUP�´DVVLVWµ�KHUH³SKDUPDFRHFRQRPLFV�FDQQRW�
by itself offer the solutions, it has to be part of a wide-ranging approach to 
decision-making) to these often contentious problems. It aims at identifying 
ZKLFK�WKHUDSLHV�ZRXOG�SURYLGH�WKH�PD[LPXP�KHDOWKFDUH�EHQHÀW�IRU�VRFLHW\�
within the envelope of resources available. It is the same process as we go 
through as individuals, in making that decision between a holiday abroad or a 
QHZ�NLWFKHQ³WKH�RQH�ZLOO�SURYLGH�XV�ZLWK�VLJQLÀFDQW�EHQHÀWV�ZLWKLQ�D�VKRUW�
period of time but the duration of these will soon diminish as we return to our 
QRUPDO�H[LVWHQFH��7KH�NLWFKHQ��RQ�WKH�RWKHU�KDQG��ZLOO�SURYLGH�IHZHU�EHQHÀWV�
LPPHGLDWHO\�LQ�FRPSDULVRQ��EXW�WKH�GXUDWLRQ�RI�WKH�EHQHÀWV�ZLOO�H[WHQG�IRU�
D�QXPEHU�RI�\HDUV��7KH�SULFHV�RI�WKH�DOWHUQDWLYHV�DUH�EDVLFDOO\�WKH�VDPH�EXW�
we can only afford one of them. What factors should be considered in making 
WKH�GHFLVLRQ"�+RZ�VKRXOG�WKHVH�GLIÀFXOW�FKRLFHV�EH�PDGH"�+RZ�VKRXOG�LW�EH�
GHFLGHG�ZKLFK�WKHUDSLHV�WR�IXQG"�7KH�XVH�RI�SKDUPDFRHFRQRPLFV�WHFKQLTXHV�
can help in making these decisions but they should always be just one part of 
a multi-faceted process, with other factors also being considered.
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Questions

1.� 7LFN�DOO�WKH�FRUUHFW�VHQWHQFHV
A. 7KH�RSSRUWXQLW\�FRVWV�DUH� WKH�EHQHÀWV� WKDW�DUH�VDFULÀFHG�ZKHQ� IXQGV�

are used for other purposes
B. ,Q�GHYHORSLQJ�D�FRVW�SURÀOH��XVLQJ�UHVRXUFH�GDWD�IURP�RWKHU�ORFDWLRQV�LI�

local data are not available is wrong
C. 7KH�WHUP�´HIÀFLHQF\µ�UHIHUV� WR� WKH�H[WHQW� WR�ZKLFK�GHFLVLRQV�UHODWLQJ�

WR�WKH�DOORFDWLRQ�RI�OLPLWHG�UHVRXUFHV�PD[LPL]H�WKH�EHQ�HÀWV�IRU�VRFLHW\
D. &RVW�HIIHFWLYHQHVV�LV�D�W\SH�RI�HIÀFLHQF\

2.� 7LFN�WKH�FRUUHFW�VHQWHQFH�DERXW�+HDOWK�7HFKQRORJ\�$VVHVVPHQW
A. It evaluates just the effectiveness of a new technology
B. It cannot answer a question such as “Should this health technology be 

reimbursed by Health Services?”
C. Full reports or rapid reports may be created
D. It can be carried out just at national or international level

3. TLFN�DOO�WKDW�DSSO\�WR�WKH�(8QHW+7$
A. ,W� LV� WKH�(XURSHDQ�QHWZRUN� WKDW� FRQQHFWV�PDQ\�RI� WKH�(XURSHDQ�+7$�

RUJDQL]DWLRQV
B. ,W�KDV�GHYHORSHG�WKH�+7$�&RUH�0RGHO�WR�VWDQGDUGL]H�WKH�DUHDV�RI�DVVHVV-

ment
C. ,W�FRQQHFWV�(XURSHDQ�DQG�$PHULFDQ�+7$�RUJDQL]DWLRQV
D. ,W�VXJJHVWV�IRFXVLQJ�RQ�WKH�ÀUVW�WZR�GRPDLQV�ZKHQ�GUDIWLQJ�UDSLG�+7$�

reports

4.� 7LFN�DOO�WKH�FRUUHFW�VHQWHQFHV
A. A cost-effectiveness analysis is an economic study design in which con-

sequences of different interventions are measured using a single out-
come and the interventions are compared in terms of cost per unit of 
effectiveness

B. QALY considers just the quality of life, while the quantity of life is taken 
into account by other measures

C. QALY is the arithmetic product of life expectancy and a measure of the 
quality of the remaining life-years

D. 7KH� &RVW�8WLOLW\� $QDO\VLV� LV� D� FRVW�HIIHFWLYHQHVV� DQDO\VLV� XQGHUWDNHQ�
when using QALYs
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5.� 7LFN�DOO�WKH�FRUUHFW�VHQWHQFHV
A. $�&RVW�0LQLPL]DWLRQ�$QDO\VLV�PD\�EH�XQGHUWDNHQ� LI� WKH�RXWFRPHV�DUH�

identical
B. 7KH�&RVW�0LQLPL]DWLRQ�$QDO\VLV�SHUPLWV�WR�PDNH�FRPSDULVRQV�DFURVV�DOO�

areas of healthcare
C. 7KH�&RVW�0LQLPL]DWLRQ�$QDO\VLV�KDV�EHFRPH�WKH�SULPDU\�WHFKQLTXH�XVHG�

in conducting phar maceconomic evaluations
D. All pharmacoeconomic assessments should be subjected to a sensi tivity 

analysis

Answers

1.� $��&��'
2.� &
3.� $��%
4.� $��&��'
5.� $��'
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