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A „bi o ló gi ai te rá pi ák” meg ne ve zés rend sze rint a
gyógy sze rek olyan cso port já nak a meg ne ve zé se, ame -
lyek elô ál lí tá sa rekombináns DNS tech no ló gi át is ma gá -
ba fog la ló bi o ló gi ai el já rá sok se gít sé gé vel tör té nik.
Ezek a gyógy sze rek há rom ka te gó ri á ba so rol ha tók –
szig nál fe hér jék (pl. eritropoetin), monoklonális an ti tes -
tek és ún. fú zi ós fe hér jék. Kli ni kai vizs gá la tok bi zo nyít -
ják, hogy a bi o ló gi ai te rá pi ák szá mos be teg ség ben a
leg kü lön fé lébb te rü le te ken je len te nek új, ha té kony ke -
ze lé si al ter na tí vát, úgy mint re u ma to ló gia, on ko ló gia,
bôr gyó gyá szat, tü dô gyó gyá szat stb. Mind a zon ál tal a
be te gek hoz zá fé ré se ezek hez a gyógy sze rek hez az
egyes eu ró pai or szá gok ban igen kü lön bö zô, füg gô en a
gyógy sze rek mel lék ha tás pro fil já tól, a he lyi jog sza bá lyi
kör nye zet tôl és farmakoökonómiai tu laj don sá ga i tól. Je -
len cikk ben a bi o ló gi ai te rá pi ák hoz va ló hoz zá fé rés né -
hány ki vá lasz tott prob le ma ti ká ját tár gyal juk meg mind
len gyel, mind eu ró pai pers pek tí vá ból.  

The term „biological drugs” (biologics) is usually
applied to denote a class of medicinal products (either
already approved to trading or in clinical trial stages),
manufactured by means of biological processes, involv-
ing recombinant DNA technology. These medications
are divided into three types – key signalling proteins
(e.g. erythropoietin), monoclonal antibodies and re cep -
tor constructors. It has been shown in many clinical
studies that biologics offer additional therapeutic
options, which are effective for treatment of many 
diseases in the fields of rheumatology, oncology, 
dermatology, pneumonology and others. However, the
access to these medicines is different in various
European countries and depends on many aspects,
including adverse episodes, complex regulatory 
standards and pharmacoeconomic aspects. Selected
problems of access to biologics for therapeutic 
purposes are discussed in this article, both in Polish
and European perspective.

BIOTECHNOLOGY 

The present era of biotechnology began in 1953 with the
discovery of the double-helix model of DNA structure by 
Ja mes Watson and Francis Crick, followed by the discovery
of restrictive enzymes by Werner Arber [1,2]. The studies of
those researchers have made it possible to demonstrate
that a transfer of animal or human gene to a bacterial cell
leads to formation and production of such proteins as insulin
or the growth hormone, extremely useful in the therapy of
many dangerous diseases. The observed occurrence of
DNA recombination was a prompt and a start ing point to
launch genetic engineering, while the discovery of mono-
clonal antibodies by Milstein and Koehler was another step
on the way of progress in medicine, crowned with the No bel
prize in medicine 1984.

At present, biotechnology finds applications in various
fields of medicine but also in food production, crime investi-
gation techniques or waste management technologies [2].

BIOLOGICAL DRUGS

Biological drugs belong to biopharmaceutical products,
formed in biotechnological processes, most often in colonies
of live cells and not by chemical synthesis [2]. The signifi-
cant differences between a chemically obtained drug and a
biological drug result from the fact that a biological drug has
got a bigger molecular weight and is digested in the gastric
tract, the latter feature enabling its parenteral administration.
The complexity of technological processes, associated with
the production of biological drugs, is observable during the
process of obtaining the, so-called, follow-on or biosimilar
biologics, which, however, are always the products which
merely imitate innovative biological drugs, unlike generic
drugs, which are the exact copies of original medicinal 
products.   

Biological drugs include, among others, vaccines, blood
and blood-derived preparations, antitoxins, growth hor-
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mones, human insulins, cytokines, monoclonal antibodies,
recombined therapeutic proteins and allergens. The applica-
tion of a biological artificial valve or genic therapy are also
examples of biological therapy. Biological drugs have thus
been finding applications in many branches of medicine,
including the treatment of anaemia, fibrocystic disease of
the pancreas, growth deficits, haemophilia, leukaemia, 
he pa ti tis, genital papillae, transplant rejections, certain types
of neoplasms, asthma and diseases from autoimmunity. 

MONOCLONAL ANTIBODIES

The biological drugs, which are most frequently used in
clinical practice, interfere in the immunological system of
man – exerting their effects on inflammatory and/or neo-
plastic cells, most often via the mechanism of suppressing
cytokines, chemikines and their receptors [3]. In the therapy
of chronic and neoplastic diseases, monoclonal antibodies,
some cytokines – including mainly interferons (IFN-alpha,
IFN-beta), soluble receptors for cytokines or soluble, 
cellular ligands have been finding successful applications.
An example of such a cellular ligand is CTLA4-Ig – abacept
– which blocks CD28-CD80/86 reaction.

The first monoclonal antibodies, which could have been
formed by fusion of sple en B lymphocytes and myeloma
cells, were exclusively murine, thus, any attempts of their
clinical application were associated with complications,
resulting from hypersensitivity reactions to a foreign pro te in.
A progress in genetic engineering brought about an
increased participation of the human gene in the process.
This is how the mixed forms of monoclonal antibodies have
been formed, including chimeric antibodies (75% of human
sequences), humanised antibodies (95% of human
sequences) or fully human antibodies. The last type of the
above-mentioned antibodies are formed by the „phage 
disp lay” technique or the technique to generate transgenic
animals. 

An attempt to put the terminology of monoclonal anti-
bodies in order has led to the definition of a classification,
which allows to distinguish among antibody types by the 
suffixes of their names. Accordingly, the „ximab” suffix
denotes a chimeric antibody, „zumab” unveils a humanised
antibody, „mumab” – human antibody and the „cept” suffix
has been reserved for the receptors of soluble cytokines. 

Monoclonal antibodies exert various effects on the
immunological system – they can, for example, act against
soluble proteins (e.g., anti-TNF, anti-IL-2), against the
superficial receptors of cells (anti-CD20),  against IgE 
(omalizumab), against neoplastic antigens (e.g., EGFR 
(epidermal growth factor re cep tor) – cetuximab, anti-HER2 –
transtuzumab). In biological therapy, the safety aspect in
administration of biological drugs is of key importance for
the treated patient [4]. Adverse effects, which may occur in
the course of biological therapy, are classified and clinically
manifested quite differently vs. the adverse effects of 
chemically produced drugs. Following Pichler, adverse

effects in the course of treatment with monoclonal anti-
bodies result from excessively secreted cytokines (alpha
type) during treatment, hypersensitivity reactions (beta type),
cytokine balance disturbances (gam ma type), cross reac-
tions (del ta type) and nonimmunological reactions (epsilon
type) [4]. Clinically, the alpha type is manifested by influenza-
like symptoms, including muscular and arthral pains and ele-
vated body temperature. Hypersensitivity reactions depend
on the degree of antibody humanisation, the applied 
adjuvant and, what is important, these are often delayed
immunological reactions, mediated by T lymphocytes.
Autoimmune reactions are a serious threat for affected
patients. The syndrome of disturbed cytokine balance may,
however, manifest itself by the occurrence of tuberculosis,
listeriosis or granulomatosis, while such complications have
also been observed in patients treated with anti-TNF alpha.
Non immunologically determined symptoms, such as circu-
latory failure or hearing loss, may be dangerous as well. 

BIOLOGICAL DRUGS IN THE WORLD

The in vitro and in vivo studies, concerning the mutual
reactions of cells, cellular mediators, cytokines, chemokines
and receptors, have brought about a considerable progress,
regarding the actual knowledge and on-going cognition of
immunological mechanisms in man [3]. The results of the
studies have unveiled many interesting facts, regarding the
pathomechanism of inflammation, disease from autoimmu-
nity or neoplasm occurrence, while also becoming the base
of searching for possibilities of therapeutic influences on 
various diseases. The following biological drugs have been
approved for use in clinical practice: 
• Adalimumab, an antibody directed against against 

TNF-alpha, recommended in the treatment of rheuma-
toid arthritis, psoriatic arthritis and ankylosing spondy-
lytis;

• Anakinra, IL-1 neutralising cytokine, recommended in
the treatment of rheumatoid arthritis;

• Bevacizumab,  an antibody, directed against the vascu-
lar endothelial growth factor (VEGF-A), recommended in
the therapy of colorectal carcinoma;

• Cetuximab  –  an antibody, directed against the epider-
mal growth factor re cep tor (EGFR), recommended in the
therapy of metastatic colorectal carcinoma;

• Etanerecept, an antibody for the TNF-alpha re cep tor,
bound to Fc fragment of the human IgG antibody, 
recommended in the treatment of rheumatoid arthritis
and juvenile arthritis;

• Infliximab, an antibody, directed against TNF-alpha, 
recommended in the therapy of rheumatoid arthritis,
Crohn’s disease and psoriatic arthritis;

• Omalizumab, an antibody, directed against Immuno-
globulin E, used to improve asthma control in patients
with severe, chronic, allergic asthma;

• Palivizumab, an antibody, directed against F pro te in of
respiratory syncytial virus (RSV) (type A and B), 
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recommended in the prophylactics against RSV 
infections in children with chronic pulmonary disease
(bronchopulmonary dysplasia);

• Ranibizumab, an antibody, directed against the vascular
endothelial growth factor (VEGF-A), recommended in
the therapy of age-related exudative maculopathy [5];

• Ritiximab, an antibody, binding with CD20 – the trans-
membrane antigen – on B lymphocyte surface and 
neoplastic cells. Recommended for treatment of 
lymphomas, mainly those of B lymphocytes.

• Trastuzumab – an antibody, directed against HER 2 
pro te in (a product of ber2/neu antigen), recommended in
the therapy of metastatic mammary carcinoma with
enhanced HER2 pro te in expression.

During the recent years, the market of biological drugs
has been dominated by vaccines and monoclonal antibodies
(www.imshealth.com). Following the data of IMS Health for
the year 2009, the total sale of monoclonal antibodies, main-
ly TNF-alpha, exceeded the sales value of generic drugs,
amounting to USD 40 billion. As much as 80% of sold 
monoclonal antibodies were applied in oncological indica-
tions and chronic inflammatory/autoimmunological diseases.
In oncology, the highest sales values were recorded for
avastin, herceptin and rituxan, while humira, remicade and
rituxan were most often administered in chronic inflamma-
tions.  

It is worth emphasising that the costs of biological 
therapies considerably exceed the costs of drugs produced
on chemical basis. Therefore, biological therapies are not
available for patients where therapies are not reimbursed.
Together with the increased costs of such therapy and the
hope of patients for longer life of good quality various
doubts appear, regarding the assumed higher efficacy of
biological therapies over reference therapies [6]. An eleven-
year, post-marketing observation of 4,911 patients with
rheumatoid arthritis, treated with biological therapy, 
demonstrated a much smaller clinical effect and, thereby,
lower cost effectiveness than it was observed in phase III
clinical trials. 

BIOLOGICAL DRUGS IN POLAND

The current use of state-of-the-art therapies is an eco-
nomic problem at any country. Poland ranks the 50th posi-
tion in the world, regarding the gross domestic product
(GPD).  The annual cost of omalizumab therapy for one
patient with severe asthma approximates the level of the
gross domestic product per one inhabitant ( in 2008, GPD /
per capita = PLN 58,273.00). The average cost of therapy
with TNF-alpha of patient with rheumatoid arthritis varies –
depending on applied drug – between PLN 45,000.00 and
60,000.00. 

The availability of biological drugs in Poland is possible
thanks to therapeutic programmes, conducted by the
National Health Care Fund, although the application pro-
cessing to include a given therapy on the list of therapeutic
programmes is a rather complex procedure [7]. The applica-
tion, submitted to the Minister of Health, requesting to
include patients with a definite medical indication in a spe-
cific therapeutic programme, lies within the competence of
National Consultant in a given field of medicine. The appli-
cation has to be supported by recommendation of the
Agency for Evaluation of Medical Technologies (AOTM) [8].
AOTM’s recommendation depends on documented clinical
efficacy and should include a description of medical problem
and of current clinical practice with a safety evaluation of a
given therapy. A pharmacoeconomic analysis is also
required, including an economic evaluation (e.g., cost-
effectiveness or cost-utility) plus a health care budget impact
analysis. 

At present, the following biological therapies have been
approved into the therapeutic programmes of the National
Health Care Fund: 
• cancer therapy with trastuzumab,
• chronic myeloid leukaemia with imatinib, 
• intestinal stroma tumour with imatinib or sunitinib, 
• multiple sclerosis with in ter fe ron beta, 
• viral he pa ti tis B or A with in ter fe ron alpha, 
• renal carcinoma with sunitinib,
• And treatment of rheumatoid arthritis – with infliximab,

adalizumab or etanerecept.

The highest costs, arising from reimbursement of thera-
peutic programmes, were – in 2009 – generated by
trastuzumab and imatinib [7]. 

SUMMARY

Biological drugs are an added value in the therapy of
many chronic diseases with inflammatory / autoimmune
aetiology and of neoplastic diseases. Safety aspects of
treated patients are a special concern, regarding these 
therapies. Taking into account the high costs of biological
therapies, they are not born by patients in any country. 
In Poland, the available options include therapeutic 
programmes of the National Health Care Fund or patient
treatment within highly specialist therapeutic procedures.
Any hopes for cost reduction may be associated with the
introduction of bio-derived drugs on one hand and with 
therapy risk distribution between a pharmaceutical company
and the payer on the other, the latter is proposed in the new
reimbursement act in Poland.
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(Folytatás a 18. oldalról)

egy ugyan ennyi idôs lány 5,1 év vel rö vi debb élet re szá mít hat, mint az eu ró pai át lag. S amennyi ben a je len le gi nép e gész -
ség ü gyi hely zet nem vál to zik, éle tük 21, il let ve 25 szá za lé kát nem egész sé ge sen élik le.
A hely te len táp lál ko zás sal is össze füg gés ben lé vô szív-, és ér rend sze ri, va la mint da ga na tos meg be te ge dé sek nép be teg -
ség nek szá mí ta nak, gyer me ke ink (és a fel nôtt la kos ság) je len tôs há nya da túl sú lyos, vagy el hí zott. Nem zet kö zi és ha zai
ku ta tá sok is azt jel zik, hogy a túl zott cu kor és só be vi tel ko moly egész ség ü gyi koc ká za tot je lent. A ma gas vér nyo más, az
agy vér zés, a szív ko szo rú ér-be teg sé gek ve szé lye meg fe le lô táp lál ko zás sal és rend sze res test moz gás sal je len tô sen csök -
kent he tô len ne.
A ma gyar la kos ság só fo gyasz tá sa min den élet kor ban je len tô sen meg ha lad ja az aján lott mennyi sé get. A fel nôt tek na pi
aján lott 5 gramm he lyett 14-18, míg a gyer me kek 3 gramm he lyett 3,5 – 13,1 gramm kö zött fo gyasz ta nak sót. Sok eset -
ben a szén hid rá tok (így pl. az édes sé gek) te szik ki az ét ke zé sek je len tôs ré szét, mi köz ben na pon ta és test súly-ki lo gram -
mon ként mint egy 5 gramm szén hid rát ra van szük sé günk. 
A ma gas kof fe in-be vi tel fel bo rít ja a nor mál élet rit must, mes ter sé ges fel pör gést, ezt kö ve tô en azon ban fo ko zott fá radt sá got
okoz. Az ér zé keny kor cso por tok ban (pl. gyer me kek, ser dü lôk, fi a tal fel nôt tek) a nagy mennyi sé gû kof fe in fo gyasz tá sa elô -
i déz he ti a kof fe in túl a da go lás tü ne te it: erôs hány in gert és há nyást, mell ka si fáj dal mat, sza po ra pul zust, ve rej té ke zést,
nyug ta lan sá got, ál mat lan sá got, ese ten ként pá nik ro ha mot. Kof fe in-tar tal mú ital fo gyasz tá sá hoz nem szo kott sze mé lyek,
vagy 18 év alat ti gyer me kek ese té ben a túl a da go lás sú lyo sabb kö vet kez mé nyek hez, így akár ha lál hoz is ve zet het.
A leg na gyobb ve szély ben a gye re kek van nak, hi szen ôk ál ta lá ban a ma gas ka ló ri a tar tal mú éte le ket, ita lo kat sze re tik, ame -
lyek rend sze rint sok hoz zá a dott sót, cuk rot, emel lett el e nyé szô mennyi sé gû vi ta mint és ás vá nyi anya got tar tal maz nak.
Nem zet kö zi ta pasz ta la tok sze rint a kü lön fé le ter mé kek re ki rótt adók be fo lyá sol ják a ter mé kek fo gyasz tá sát, ily mó don az
egész ség koc ká za tot. Ép pen ezért a Nem ze ti Erô for rás Mi nisz té ri um Egész ség ü gyért Fe le lôs Ál lam tit kár sá ga tá mo gat ja a
nép e gész ség ü gyi ter mék a dó be ve ze té sét. Az Ál lam tit kár ság in téz ke dé se i vel ah hoz sze ret ne hoz zá já rul ni, hogy táp lál ko zá si
szo ká sa ink ked ve zô irá nyú vál to zá sá nak ered mé nye ként leg a lább annyi ide ig él jünk, mint a nyu gat-e u ró pai uni ós pol gá rok.


