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The drugs from area of the personalized medicine
and the orphan drugs offer both hope and challenge to
the contemporary health care systems. The health tech-
nology assessment can help in making decisions on fi-
nancing the personalized medicine interventions. The
status of rarity of diseases and the orphan status of
drugs used in their treatment can have very complex
implications, resulting in the extremely high expenditu-
res. In the era of economic slowdown the open discus-
sion is needed on finding reasonable and new solutions
for the market introduction and the subsequent finan-
cing of the orphan drugs.

INTRODUCTION

The two groups of pharmaceuticals have become in-
creasingly important in the health care systems worldwide
within recent years. The first one are drugs from area of the
personalized medicine, while the second one is made up of
the orphan drugs which are used in treatment of the rare di-
seases. The special position of personalized medicine and
orphan drugs is strictly related to the increasing number of
preparations available on the market, growing volume of
sales and value of expenditures. The aim of this paper is to
shed some light from the public health perspective on the
role of the personalized medicine and the orphan drugs in
today’s health care systems.

PERSONALIZED MEDICINE

The idea of “personalized medicine” encompasses tailo-
ring therapeutic approaches to the needs of a particular pa-
tient, as much as it is possible, according to the current sta-
tus of the medical knowledge. This term has become in-
creasingly important starting from the late nineties of the XX-
th century, although obviously the personalized approach to
treating patients has not been uncommon earlier. “Father of
Medicine” — Hippocrates (V-th-IV-th century BC) — was saying
that it is much more important to know who exactly (what
person) a disease has, than what disease a particular per-
son has. The pharmaceuticals available on the today’s glo-
bal market could be either ineffective or at least not fully ef-
fective in as much as 30-60% of patients, if not accounted
for the inter-individual differences. On the other hand, it is
assumed that an average drug works only for 50% of people
who take it [1]. The reason why the personalized medicine
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has been attracting a growing attention of researchers,
physicians and patients is the intensive development of
pharmacogenomics and pharmacogenetics. These scien-
ces, focusing on the interface between pharmacology and
genetics, have laid foundations for the development of the
personalized medicine. The pharmacogenomics studies inf-
luence of the whole genome (a set of genes included in a
basic set of chromosomes) on reactions of a human body to
medicines, while the pharmacogenetics explores influence
of the single gene on human reactions to medicines.
Sometimes both of these terms are being used interchange-
ably. The example of early pharmacogenomic discoveries is
finding the major differences in effective dosage of popular
antithrombotic drugs from the group of vitamin K antagonists
(acenocoumarol, warfarin), depending on the individual (eth-
nic, racial) genetic composition. The further advances of
pharmacogenomics have helped to improve the outcomes
of diagnostics and treatment of many other serious disor-
ders, including oncologic diseases. Many expectations are
currently linked to development of the personalized medi-
cine. The outcomes of patients at the advanced stage of
breast, colon, prostate or lung cancer are still not much
different today than in the mid-sixties of the XX-th century.
The survival rates have been prolonged but the cure rates
are not dissimilar to 45 years ago [2]. The pharmacogeno-
mics helps to increase the certainty about diagnosis and
mechanism of a disease and to improve the assessment of
individual risks of later outcomes. Thus it naturally influen-
ces the further treatment decisions and makes them more
accurate. It enables better prediction of response to treat-
ment, including quality, efficacy and safety issues. From the
health economic perspective, potentially it could help to
make the treatment more cost-effective, since it reduces
wastage of resources used for unsuccessful treatment of
non-responders. In many areas of medicine, although not
universally, the pharmacogenomics offers advantages of
tailored and individualized versus generalistic and empirical
approach to treatment and drug prescribing [3]. On the other
hand, the pharmaceuticals and other interventions from area
of the personalized medicine are usually quite expensive.
Reimbursing them from the public financial sources poses
new challenges to the strained health care budgets, already
affected by the economic crisis and many competing needs.
The health technology assessment can help to make the
rational pricing and reimbursement decisions in such cases.
Therefore it is important to subject these new and promising
technologies to the health economic analysis in each parti-
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cular country, where the reimbursement decision has to be
made, taking into consideration the specific data derived
from the national or regional health care system. The factors
influencing cost-effectiveness of pharmacogenomic strate-
gies are presented in Figure 1, while the conditions en-
hancing application of pharmacogenomic strategy to phar-
maceutical therapy are presented in Figure 2.
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Cost-effectiveness of pharmacogenomic health interventions
(based on [4])
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Figure 2.
Conditions facilitating adoption of pharmacogenomic approach to
pharmaceutical therapy (based on [4])

ORPHAN DRUGS USED IN RARE DISEASES

The official notion of “rare disease” differs among juris-
dictions and regions of the world. Obviously a disease in this
category should be rare enough (prevalence of 1/2,000 i.e.
50/100,000 or less than 200,000 patients in the USA; inci-
dence of 1/150,000 live births in Canada; prevalence of
1/1,500 in other countries). There also exists a sub-category
of “ultra-rare diseases”, which have prevalence lower than
0.18 per 10,000 persons. The rare disease should be life-
threatening or chronically debilitating and in some juris-

dictions there are other factors taken into consideration, like
vulnerability, severity or impact of treatment on the health
outcomes. From general perspective, the majority of rare
diseases affect less than 1 per 100,000 persons. Due to eco-
nomic reasons, including a limited potential market or prob-
lems with gathering sufficient number of patients necessary
to perform pre-registration clinical studies, the pharmaceuti-
cal industry is usually much less interested in developing
medicines for treatment of rare diseases than more common
sicknesses. Therefore, the medicines which are used in rare
diseases have been labeled as “orphan drugs” and there
have been developed several incentives across countries
and continents to facilitate and stimulate the development
and registration of orphan drugs. They include the financial
incentives, the prolonged duration of marketing exclusivity
(due to which no other pharmaceutical company is allowed
to market an orphan drug for the identical indication, unless
it is better than the one which already has the orphan status)
and providing the guidance for clinical trials, thus facilitating
early access to the market [5]. In accordance with these
special features of rarity and orphanage status, within the
health care systems there usually follows the acceptance of
high or even extremely high prices for the orphan drugs. Not
surprisingly, the most expensive medicines of the world are
the orphan drugs (e.g. eculizumab for paroxysmal nocturnal
hemoglobinuria; idursulfaze for Hunter’s syndrome; galsul-
faze for Maroteaux-Lamy syndrome — with yearly cost of
treatment around USD 400,000 in 2010) [6, 7]. In many
cases the orphan drugs are very specialized and they can-
not be used in disorders other than a given rare disease.
Very often they have been derived in a sequence of extre-
mely sophisticated, time- and effort-consuming processes of
research and development, dedicated to one particular rare
disease only. However, it is not always the case. For example,
a very well-known substance (arsenic trioxide), which has
been used for many years worldwide as the popular rat poi-
son, has also medical application as a drug with special ra-
rity status — in treatment of the acute promyleocytic leu-
kaemia. Another well-known substance (sildenafil), which
has become popular (even famous) in role of medicine used
for treatment of erectile disorders, has also another incarna-
tion —in much more rare disease, i.e. the pulmonary arterial
hypertension, under a different trade name and at a much
higher price.

Do the rarity status of a disease and the orphanage sta-
tus of a drug fulfill their roles effectively in the contemporary
health care systems? The answer is complex and it cannot
be fully addressed within the limited boundaries of this
paper. The market power of pharmaceutical companies of-
fering orphan drugs and the mass-media pressure tend to
be strong, while the negotiation power of the public payers
for health care is quite limited. Usually the rare disease sta-
tus in itself raises price of the orphan drug. There have been
identified complex strategies applied by some pharmaceuti-
cal companies in order to maximize or overuse the special
status. They include: dividing one common disease into se-
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Pitfalls in neglecting cost-effectiveness requirements in case of orphan drugs (based on: [5])

veral sub-diseases (disease sub-setting, “salami slicing”,
disease stratification); charging the maximum prices which
the market is able to bear, classifying various types of neo-
plastic disorders as rare diseases. This could help to explain
why rare cancers compose even 24% of the total cancer
prevalence, while almost 50% of all oncologic drugs entering
the market in the USA have rare diseases indications [5, 8].
There have been many pitfalls discovered in arguing for the
necessity of maintaining the special status of orphan drugs
and neglecting the cost-effectiveness requirements in case
of these medicines — they are presented in Figures 3 and 4.

CONCLUSIONS

The health care systems need pharmaceuticals from the
area of personalized medicine and orphan drugs, since they
are usually needed by their major stakeholders — the pa-
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tients. Special strategies need to be developed to absorb
the costs of personalized medicine and orphan drugs. The
health technology assessment can serve as a tool in making
decisions on financing drugs from area of the personalized
medicine, also in countries of Central and Eastern Europe.
The orphan drugs pose a challenge on the health care
systems, which has to be tackled cautiously and rationally.
Open discussion is needed in order to find the best solutions
and appropriate ways of introduction of the orphan drugs
into the health care systems and financing them. The

systemic solutions are not universal and they should be
tailored to the particular country settings.
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Az id6sebb emberek kdzétt eléforduld leggyakoribb mentélis zavarok: Depresszid ~ 20%, delirium (a korhazba kerl-
tek k6z6tt) ~ 15%, szorongasos zavarok ~ 11%, alvasi zavar ~ 30-60%, alkohol, gyogyszer tulzott hasznalata ~ 17%,
demencia — az Alzheimer-koér gyakorisaga 65 év felett 5 évente megduplazédik. A WHO Demencia Jelentése szerint
2010-ben 7,7 milli6é Uj demencia eset volt, ez négy masodpercenként egy Uj beteget jelent. Tekintettel a tarsadalmak
globdlis eléregedési folyamatara, 2050-re az Ujonnan diagnosztizalt betegek szama elérheti akar az évi 24,6 milli6 f6t.
Ez azt jelenti, hogy 646 milli6 Uj eset lesz az elkbvetkezd 40 év soran, amihez hozzaadddik a jelenlegi 36 millié ismert

demens beteg.

Van tehat dolga, feleléssége a pszichiatrianak, annak ellenére, hogy az éregedéssel kapcsolatos problémak kezelé-
se, megoldasa nem egyedul az egészségugy feladata, hiszen ez csak tarsadalmi szint(i 6sszefogassal oldhaté meg.
(Az altalanos felel6sségvallalasrol, az MPT allasfoglalasban tette kdzzé elképzeléseit és véleményét (Id. melléklet))
Vannak azonban a szakmanak lehet6ségei is, mind az idésebbek ellatasa, mind az altalanos ellatas terdletén.
Megszliletett a szakemberek és a minisztérium altal készitett Mentalis Egészség Szakpolitikai Programja (MESZP),
ami a korabbi Lelki Egészség Orszagos Programja (LEGOP) helyébe 1ép, és ami célzottan és vallaltan kizarolagosan
az egészségugyi ellatas feladatait fogja 6ssze a mentalis egészség teriletén.

A lehet6ségek bovilését jelenti, hogy a Nyir6 Gyula Kérhazban létrejott az Orszagos Pszichiatriai és Addiktoldgiai
Intézet, ahol tébb orszagos feladatot ellaté betegellatasi, kutatasi és szervezési feladatokat ellatd egység jott létre.
A nehézségek mellett vannak dicsekvésre alapot adé eredményeink is: az éngyilkossagok aranya 1983-t6l (45.3/100.000
f6) napjainkig megfelezddétt (2012-ben 23.5/100.000 f6). A sok vizsgalt és ismert tényez6 kdzott ez mindenképpen a
depresszios betegek ellatasanak javulasaval, igy a pszichiatriai ellatas ezen terileten torténd javulasaval fligg 6ssze.

Munkatarsunktol
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