Original article

Medication practice in hospitals: are nanosimilars
evaluated and substituted correctly?
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ABSTRACT

Introduction This study investigates the drug selection
and dispensing behaviour of hospital pharmacists of
intravenous iron products including iron sucrose and iron
sucrose similar, with special emphasis on substitution
and interchangeability in France and Spain. Iron—
carbohydrate complex drugs represent different available
intravenous iron drugs and are part of the non-biological
complex drug (NBCD) class, an expanding drug class
with up to 30 brands available in intravenous
pharmacotherapy and over 50 in clinical development.
Follow-on versions of iron sucrose have appeared in
some markets such as France and Spain, which were
authorised by the generic approval pathway. However,
differences in clinical efficacy and safety of iron sucrose
similars compared with the reference originator drug
Venofer have been observed, putting a question mark on
their equivalence as assessed for authorisation and
consequently their substitutability and interchangeability.
Method 70 French and 70 Spanish hospital
pharmacists were surveyed via an online questionnaire
on their formulary selection and dispensing behaviour of
intravenous iron medicines.

Results There is little awareness about the
characteristics of this class of drugs and the reported
differences in safety and efficacy between iron sucrose
and iron sucrose similars. In approximately 85% of cases
the intravenous iron is chosen according to the hospital
formulary. In 30% (France) and 34% (Spain) of cases an
iron sucrose similar was dispensed because the formulary
requires dispensing an alternative lower cost drug when
available. In 26% (France) and 52% (Spain) of cases the
physician is not informed on such a medication change
using a similar product.

Conclusions Evaluation of NBCD similars for
substitution and interchange by hospital pharmacists is
rarely based on scientific and clinical criteria but rather
on cost aspects only, which does not ensure safe,
efficacious and cost-effective use of such drugs.

INTRODUCTION

Most intravenous iron products are used for the
treatment of iron deficiency (anaemia). These
complex drugs are nanomedicines that fall into the
category of non-biological complex drugs
(NBCDs). An NBCD is defined as “a medicinal
product, not being a biological medicine, where the
active substance is not a homo-molecular structure,
but consists of different (closely related and often
nanoparticulate) structures that can’t be isolated
and fully quantitated, characterised, and/or
described by physicochemical analytical means. It is
also unknown which structural elements might
impact the therapeutic performance. The

composition, quality, and in vivo performance of
NBCDs are highly dependent on the manufacturing
processes. Examples of NBCD are, amongst others,
liposomes, iron—carbohydrate (‘iron-sugar’) drugs,
and glatiramoids”." Although sharing a similar level
of complexity to biologicals, this drug class is by
definition different from biologicals and therefore
is not assessed as such. Nevertheless, they share a
similar paradigm. When follow-on iron sucrose
products were developed, their colloidal/nanome-
dicinal aspect was not addressed and they were
thus assessed according to the generic paradigm
which was based on a sameness approach eventu-
ally granting therapeutic equivalence. Authorisation
of generics is based on pharmaceutical equivalence
showing the sameness of the active pharmaceutical
ingredient and bioequivalence to the listed refer-
ence product, allowing efficacy and safety studies to
be waivered. Generics are considered as inter-
changeable and substitutable copies, which means
that pharmacists can repeatedly switch the origin-
ator to the generic with no obligation to inform
the prescribing physician.

However, due to the complexity of NBCDs in
structure and pharmacokinetics, showing equiva-
lence is more challenging as the comparability
evaluation deals with a physicochemically not fully
identified/characterised high molecular drug entity
(see figure 1). Also, the (active) uptake and distribu-
tion pattern, where the plasma drug concentration
does not represent the pharmacologically driving
central compartment, is not well understood. The
uptake and biodistribution and, as a consequence,
the pharmacodynamics are heavily dependent on
the size/size distribution and composition of the
nanoparticulate drug consisting of a polymeric core
with a surrounding shell, which has implications on
the kinetics, efficacy and safety of the drug. At
present the clinically meaningful quality attributes
remain unknown.

Two clinical studies in patients with late stage
chronic kidney disease on haemodialysis demon-
strated for the first time a lack of therapeutic
equivalence for a nanosimilar (the originator
Venofer) and its follow-on products.> * Venofer is a
nanoparticulate iron sucrose preparation used intra-
venously to deliver iron (III) into the physiological
iron pathway, often administered in combination
with expensive erythropoietin stimulating agents
(ESA) to achieve optimal haemoglobin (Hb) levels.
Its follow-on products, so-called iron sucrose simi-
lars (ISS), were approved on a generic pathway
without, for example, addressing particle sizing or
biodistribution evaluation. The physicochemical
and non-clinical comparative data of various ISS
and the originator have been published in several
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Figure 1 Reaching therapeutic equivalence for generics and similars.?*

studies. While some ISS are shown to be physicochemical and
structurally similar to the originator, others are not even compli-
ant with respective pharmacopoeia monographs.*™® In two clin-
ical studies, a rapid fall in Hb level and the related
pharmacodynamic iron parameters such as ferritin and transfer-
rin saturation (TSAT) were observed by substitution of the ori-
ginator with an ISS. Significantly higher doses of intravenous
iron as well as ESA were required for the ISS to stabilise the
patients on the targeted Hb levels, making the use of an ISS also
less cost-effective.” ® It is noteworthy that the ISSs used were
compliant with the pharmacopoeia requirements, suggesting that
the critical clinically meaningful quality attributes of these types
of medicinal products are not fully understood. Further clinical
reports also showed different safety outcomes such as increased
levels of inflammation markers in patients on haemodialysis and
a significantly higher number of adverse events in gynaecology
patients when using ISS.” ' Notably, in at least two of these
reports pharmacists substituted the originator drug with the
follow-on version without giving notice to the prescribing phys-
ician, following common practice for generics but also present-
ing risks for best therapy practice and benefit for the patient.
The clinical studies by Lee et a/'® and Rottembourg et al*> were
both investigator initiated studies supported by Vifor Pharma,
while the clinical studies by Agiiera et al® and Martin-Malo
et al’ were initiated independently by third parties.

The generic paradigm, lacking the specific clinical and non-
clinical safety and efficacy data for the drug to be authorised, is
not appropriate to assess follow-on NBCDs. Although ISS share
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the international non-proprietary name with the originator, it
cannot be assumed that two formulations are therapeutically
equivalent and therefore they can exhibit clinically meaningful
differences. Repeatedly switching different formulations can
pose problems for patients. Alarmed by these clinical findings,
the US Food and Drug Administration and European Medicines
Agency (EMA) have issued draft guidelines and reflection papers
proposing stepwise in vitro, non-clinical and clinical testing as a
prerequisite to define the extent of similarity and eventually the
place in therapy, or the possibility of interchanging or switching
between such products.’'=1*

Although the complexity of NBCDs and the consequences of
showing therapeutic equivalence has been placed on the scien-
tific agenda of regulators and regulatory scientists and is increas-
ingly receiving attention, awareness still seems to be lacking
among healthcare professionals, including hospital pharmacists
who have to select such products for the hospital formulary and
define their correct handling and use, directly impacting
patients. In the case of NBCDs it is especially important that
pharmacists take responsibility by using their pharmaceutical
expertise in drug evaluation and selection to allow the right
drug choice, aiming at therapeutic benefit for the patient and
also the cost-effective use of drugs.

This study gives insight into the current decision-making
process of pharmacists for the use of intravenous iron products
in hospital and general practice and the perception of substitut-
ability of different types of intravenous iron products including
ISS as typical representatives of NBCDs.
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METHODS

A total of 140 hospital pharmacists involved in the evaluation
and selection of formulary drugs in France and Spain (70 in
each country) were surveyed via a 35 min online questionnaire
in 2013. This number allows a confidence level of 90% and an
error margin of 10%, assuming a number of 5000 hospital phar-
macists practising in France and 3000 in Spain.'® ' They were
screened based on the following key criteria: currently employed
as a hospital pharmacist; practising for 3-30 years since com-
pleting formal pharmacist basic and specialised education and
training; involved in drug purchasing decisions; and not
affiliated as a clinical investigator, consultant, employee, speaker
or in any other capacity with an advertising/marketing agency,
marketing research agency, drug regulatory body or drug
company. Other included criteria and numbers are shown in
table 1.

RESULTS
Awareness of differences between intravenous iron products
Awareness among hospital pharmacists of the differences
between available originator intravenous iron brands is low. In
France and Spain, 35% and 23% of hospital pharmacists,
respectively, thought that there were no essential differences
between available originator intravenous iron brands and only
19% and 7%, respectively, believed that there were important
differences (figure 2A).

For iron sucrose, a large proportion (=40%) of the hospital
pharmacists indicated that ISS are just as effective and safe as
the originator (figure 2B).

Substitution authority process

For drug dispensing, 80-90% of the decision on the use of a
specific intravenous iron brand was made using the formulary
list product or guidelines/protocols that direct drug dispensing
(figure 3A). In the rest of the cases the decision on intravenous
iron was made either by the physician or the pharmacist. As
showed in figure 3B, 43% (France) and 34% (Spain) of the

Table 1 Characteristics of the responding hospital pharmacists
France Spain
2013 2013
Average number of years in practice 16.3 14.5
Involvement in drug purchasing decisions
Make decisions independently 24% 13%
Make decisions jointly with others 76% 87%
Involvement in generic drug purchasing
Make decisions independently 39% 37%
Make decisions jointly with others 61% 63%

Involvement in determining which intravenous iron products are available on
formulary

Make decisions independently 19% 1%

Make decisions jointly with others 81% 89%

Another person decides 0% 0%
Involvement in setting guidelines/protocols for intravenous iron products

Make decisions independently 13% 7%

Make decisions jointly with others 86% 90%

Another person decides 1% 3%
Involvement in price negotiations for use of intravenous iron products

Make decisions independently 66% 69%

Make decisions jointly with others 23% 24%

Another person decides 1% 7%

pharmacists mentioned that they have full authority to switch
intravenous iron products to alternatives without questions.

In the case of iron sucrose, 64% and 33% of the hospitals
examined in France and Spain, respectively, did not include the
IS originator on the formulary list. In France, the main reason
for drug selection is the cost or coverage by the payer. 34% of
the pharmacists perceived the cost/formulary coverage of an ISS
as beneficial against 149% for the IS. 29% of the pharmacists saw
the cost/formulary coverage restriction for the IS as a limitation
while 9% saw this restriction for the ISS.

Who makes the actual decision?

According to figure 4A, the decision as to which iron sucrose to
dispense is made by the prescribing physician in 27% (France)
and 21% (Spain) of cases and by the pharmacist in 43%
(France) and 45% (Spain) of cases. In the remaining 30% and
34% of cases the pharmacist is obliged to dispense an ISS
according to the institution’s standard operating procedures to
use a ‘cheaper’ alternative when available.

When the hospital pharmacist is allowed to dispense an alter-
native iron sucrose drug, the prescribing physician is in most
cases informed as a courtesy (figure 4A). In France and Spain,
74% and 48% of the pharmacists, respectively, inform the pre-
scribing physician about dispensing an ISS while 26% and 52%
of the pharmacists, respectively, do not inform the prescribing
physician (figure 4B).

Consequences of current dispensing behaviour

The decision taken in hospitals regarding dispensing iron
sucrose upon prescription has resulted in an average of 47%
and 389% substitution of the branded IS into an ISS within dif-
ferent wards in France and Spain, respectively (figure 5). This
number has changed in an inconsistent way compared with
2012. In some wards the use of ISS has increased while in
others it has decreased.

DISCUSSION

Different originator brands of intravenous iron products com-
posed of measurably different iron carbohydrate complexes
show differences in clinical efficacy and safety profiles. This
leads to individual labels with respect to posology and safety
profiles, for example, as they are not identical and interchange
and substitution should not even be considered.'”~*! Despite
this fact, many pharmacists are not aware of important differ-
ences among different originator brands of colloidal intravenous
iron products representing nanomedicines. We did not investi-
gate whether different originator intravenous iron products are
interchanged in the clinics.

ISS, follow-on versions of the originator Venofer, share the
international non-proprietary name. They were approved in the
past in France and Spain like generics based on therapeutic
equivalence to the listed reference product Venofer, suggesting
equivalence and therefore substitutability. For biosimilars,
another class of complex drugs with an established approach for
approval ahead of their entry into the market, automatic substi-
tution is not recommended by the EMA. Recent studies after
approval of ISS have shown decreased control of key outcome
pharmacodynamic parameters in iron deficiency anaemia
therapy such as Hb levels and TSAT when switching from the
originator iron sucrose to an 1SS.> * This triggered a discussion
in the regulatory science community and by widely accepted
authorities on how to improve the approval standards for nano-
medicines and NBCDs such as intravenous iron products to
safeguard efficacy and safety in patients.''™'* In many countries,
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A Perception on differences between i.v. iron products
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Figure 2 Results from the survey on pharmacists’ perceptions of differences between available branded intravenous (i.v.) iron products (A) and

between IS and iron sucrose similar (B) in 2013. A 7-point scale was used,

agree’.

where 1 stands for ‘completely disagree’ and 7 stands for ‘completely

A Drug dispensing authority
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0% 10% 20% 30% 40%
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Percentage of resonding hospital pharmacists

M Pharmacist decides which drug is dispensed

B Physician determines drug to be used & that drug is dispensed, essentially without question

w Guidelines/protocols identify drugs that must be dispensed

B ® Formulary list identifies drug that must be dispensed

As a pharmacist in my institution,
| do/would have full authority to
switch branded iv. iron products
to alternatives, without questions

I I 7% 50% 43%
& 14% 52% 34%
—

r T T

0% 10% 20%

T T T T T T T 1

30% 40% 50% 60% 70% 80% 90% 100%

Percentage of responding hospital pharmacists

m Disagree

® Neutral w Agree

Figure 3 Results from the survey on primary decision authority for intravenous (i.v.) iron product use (A) and the pharmacist's authority to switch
branded iron to alternatives (B) in 2013. A 7-point scale was used, where 1 stands for ‘completely disagree’ and 7 stands for ‘completely agree’.

ISS are on the market approved in the past as generics but, with
today’s knowledge, they should not be considered substitut-
able.? * Therefore the pharmacist, based on his specific knowl-
edge of drug products, has an important role in the evaluation
of the interchangeability and substitutability of these medicinal
products to ensure safe and efficacious use of intravenous iron
and other NBCDs in the hospital. This survey shows that there
is a lack of awareness among hospital pharmacists regarding the
specific characteristics of NBCDs and their nanosimilars which
translates into efficacy and safety differences observed and pub-
lished, especially for iron sucrose, a widely accepted standard
for intravenous iron therapy, and the ISS. As a consequence,
these follow-on products are frequently used in all relevant hos-
pital wards based on an abbreviated decision-making process

suitable only for fully substitutable generics but not for
nanosimilars.

The choice of drug is primarily given by a restrictive drug
formulary list. This list is a result of a drug selection process
and is the basis for guidelines on how to use drugs including
rules on interchangeability. Pharmacists have the power to
freely substitute a branded originator and alternative products
where therapeutic equivalence is granted within their institute.
This should not apply for intravenous iron colloidals, given
the similarity approach. In addition, ISS substitution by the
pharmacist frequently occurs without consulting or informing
the prescribing physician, which is not an appropriate
pharmaceutical standard and could give rise to concerns about
therapeutic failure and prolonged periods of inadequate
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A Iron sucrose dispensing behaviour

N=70
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Percentage of hospital pharmacists
M No, | cannot dispense alternative iron sucrose drugs instead of the branded product - what the physician prescibes is dispensed

Yes, | can dispense alternative iron sucrose drugs instead of the branded product - but, | must first obtain agreement from the physician

M Yes, | can dispense alternative iron sucrose drugs instead of the branded product - but, | inform the physician as a courtesy

M Yes, | can dispense alternative iron sucrose drugs instead of the branded product - without informing the physician

M Yes, | can dispense alternative iron sucrose drugs instead of the branded product - in fact, | am required to do so in our institution, if the
alternative is cheaper

m | typically do not need to dispense alternative iron sucrose drugs instead of the branded product - in our institution, the physicians are
required to write their prescriptions for the alternative, if one is available

M | typically do not need to dispense alternative iron sucrose drugs instead of the branded product - in our institution, the physicians are
B required to write only the molecule name on their prescriptions (not the branded name) and | dispense an alternative

I I 26% 74% N=70
===
& 52% 48% N=70

r T T T T T T T T T 1

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentage of hospital pharmacists
M Physician not informed ¥ Physician informed

Figure 4 Results from the survey on decision-making behaviour for dispensing alternative iron sucrose drugs (A). The blue rods together represent
the proportion where the decision to dispense an iron sucrose similar (ISS) is made by the physician (27% in France, 21% in Spain). The green rods
together represent the proportion where the decision to dispense an ISS is made by the pharmacist (43% in France, 45% in Spain). The red rods
represent cases where pharmacists are required to dispense an ISS (30% in France, 34% in Spain). (B) Behaviour of pharmacists of informing
physicians when they decide to switch to an alternative iron sucrose drug in 2013. The proportion of physicians not informed is the sum of answers
4+5+7 from figure 3A and the proportion of physicians informed is the sum of answers 1+2+3+6 from figure 3A.

ISS dispersion in hospital wards
il =

28%

o
Cardio ward 28

36%
Onco ward 31%

36%

Gastro ward 34%

37%

Neph ward
40%
Gyn ward 339%
41%
Surgery ward 39%
0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 50% 60%
Dispensing an ISS instead of an IS Dispensing an ISS instead of an IS
2013 (n=52) ™ 2012 (n=55) ® 2013 (n=55) ®2012 (n=52)

Figure 5 Results from the survey on the average frequency (%) an iron sucrose similar (ISS) is dispensed instead of an iron sucrose drug in various
wards in France (left) and Spain (right) in 2012 and 2013. N stands for the number of hospital pharmacists that responded the question.

treatment. Moreover, it can result in pharmacoeconomic loss. or education on the limits of interchange and substitution of
This is in contrast to available guidance on criteria for evaluat- complex drugs.

ing biosimilars in formulary decisions—for example, the

System of Objective Judgment Analysis (SOJA) method** 23— CONCLUSION

as no such guiding principles have so far been published for This study shows the limited awareness among hospital pharma-
NBCDs or nanomedicines. There is currently no awareness of  cists about possible clinical differences between NBCDs and
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their follow-on similars. To improve patient benefit and cost-
efficient treatment with NBCDs such as intravenous irons,
appropriate understanding and knowledge has to be provided.
Furthermore, evaluation tools, guidelines and continuous
medical education programmes must be implemented to ensure
correct decisions regarding drug selection, interchange and sub-
stitution are made based on scientific and clinical data. Hospital
pharmacists are key in drug evaluation and selection for the
drug hospital formulary and related guidelines and instructions
regarding substitution and interchange among similar products
or therapeutic alternatives. At present there is no established or
harmonised regulatory approval process in the context of
NBCDs. It is therefore important that pharmacists are educated
to fill the gap with their expertise to evaluate these drugs in a
systematic, scientific and data-based manner in order to ensure
safe, efficacious and cost-effective use.

What this paper adds

What is already known on this subject

» Nanosimilars approved by the generic pathway have been
shown to be clinically different.

» It is not known how healthcare professionals use
nanosimilars regarding interchange and substitution.

What this study adds

» This study shows that the knowledge about potential clinical
differences between nanosimilars, using colloidal intravenous
iron as a representative, is very limited among French and
Spanish hospital pharmacists.

» The consequence is that nanosimilars are often seen and
used as generics regarding interchange and substitution.
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PE3IOME

BneedeHue: Tosa rpoy4ysaHe u3criedea usbopa Ha Jiekapcmeomo u nosedeHuemo Ha 6OoHUYHUMe
hapmauesmu 3a UHMPaBEeHO3HU Xersa30CchobpXKauu npodyKmu, eKIFOHUMESHO Xersa3Ha 3axapo3a U HelHU
ModobHu, cbC creyuarneH akueHm 8bpXy 3aMecmeaHemo U 83auMmo3amMeHsseMocmma 68 ®paHyus u VicrnaHus.
JKeneso-ebanexudpamHume KOMIIEKCHU flekapcmea rnpedcmasrnssam pas3fiuyHU Hamu4yHU UHMPaseHO3HU
XKenasocbObpXKawu jiekapcmea u ca Yacm om Kraca Ha HebuosioaudHuUme KoMrnekcHu nekapcmea (HBKJI),
paswupsisauy, ce Knac riekapcmea 00 30 mbpa08CKU MapKu, Harlu4yHU 8 UHMpaseHo3Hama thapmakomeparnus u
Had 50 e knnuHU4YHomo pazsumue. Nocredsauwu 8epcuu Ha Xefisi3Hama 3axapo3a ce rosiguxa Ha HKou rnasapu
Kamo ®paHuyus u VicriaHusi, koumo bsixa 00obpeHu. Brripeku mosa ca HabrrodagaHu pasfiuku 8 KIuHUYHama
egbukacHocm u besornacHOCm Ha aHaro3ume Ha Xxefsid3Hama 3axapos3a 8 CpasHeHuUe C peghepeHmHomo
opueuHarnHo rnekapcmeo Venofer, nocmassliku Mo 6brpoCc MmsXHama eKeueareHmHOCm, OueHeHa 3a
paspeweHue U cCbomeemHo msaxHama 3aMecmuMocm U 83aUMO3aMeHSIeMOoC.

MemoOd: 70 ¢ppeHcku u 70 ucriaHcku bonHu4HU chapmauesmu bsixa aHkemupaHu Ype3 oHaliH 8bIMPOCHUK
3a mexHusi hopMysipeH u3bop u nogedeHue Ha UHMpPaseHoO3HUMe Jiekapcmea 3a XeJisi3o.

Pe3ynmamu: Vima manko uHgbopMayusi 3a xapakmepucmukume Ha mo3u Krac siekapcmea U CbobWeHU
pasnuku e besornacHocmma u egukacHocmma Mex0y XernssHama 3axapo3a U rnodobHU Ha XXenssHama
3axaposa. B npubnusumenHo 85% om criyyaume UHMpPageHO3HOMO Xers30 ce u3bupa crioped 6oIHUYHUS
gopmyrnisp. B 30% (OparHuusi) u 34% (McnaHus) criyvaume ce omilycka no0obHa Ha XXers30 3axaposa,
mbl Kamo ¢hopMynspbM U3UCK8a OMITyCKaHe Ha armepHamueHO 1eKapcmeo C Mo-HUCKa UeHa, Koz2amo e
Hanu4Ho. B 26% (®paHuyusi) u 52% (VicnaHusi) criydaume fiekapsim He e UHGhopMupaH 3a nodobHa npoMsiHa Ha
Jiekapcmeomo, u3srnon3eatiku nodobeH rnpodykm.
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3aknroveHusn: OueHkama Ha nodobHu Ha HBEKJT 3a 3amecmeaHe u obmeH om GofHUYHU hapmauesmu
PsIOKO ce 0CHOoBaga Ha Hay4YHU U KITUHUYHU Kpumepuu, a ro-CKopo caMo Ha acriekmu Ha pasxodume, Koemo He
eapaHmupa b6e3onacHa, egpukacHa u peHmabusiHa yrnompeba Ha makuea fiekapcmaea.

ABSTRACT

Introduction: This study investigates the drug selection and dispensing behaviour of hospital pharmacists of
intravenous iron products including iron sucrose and iron sucrose similar, with special emphasis on substitution
and interchangeability in France and Spain. Iron— carbohydrate complex drugs represent different available
intravenous iron drugs and are part of the non-biological complex drug (NBCD) class, an expanding drug class
with up to 30 brands available in intravenous pharmacotherapy and over 50 in clinical development. Follow-on
versions of iron sucrose have appeared in some markets such as France and Spain, which were authorised
by the generic approval pathway. However, differences in clinical efficacy and safety of iron sucrose similars
compared with the reference originator drug Venofer have been observed, putting a question mark on their
equivalence as assessed for authorisation and consequently their substitutability and interchangeability.

Method: 70 French and 70 Spanish hospital pharmacists were surveyed via an online questionnaire on their
formulary selection and dispensing behaviour of intravenous iron medicines.

Results: There is little awareness about the characteristics of this class of drugs and the reported differences
in safety and efficacy between iron sucrose and iron sucrose similars. In approximately 85% of cases the
intravenous iron is chosen according to the hospital formulary. In 30% (France) and 34% (Spain) of cases an
iron sucrose similar was dispensed because the formulary requires dispensing an alternative lower cost drug
when available. In 26% (France) and 52% (Spain) of cases the physician is not informed on such a medication
change using a similar product.

Conclusions: Evaluation of NBCD similars for substitution and interchange by hospital pharmacists is
rarely based on scientific and clinical criteria but rather on cost aspects only, which does not ensure safe,
efficacious and cost-effective use of such drugs.

BbBEJIEHUE IIMHCKH acIeKT He Oelle pasmieaH W MO TO3H HAuMH
Te Os1Xa OLIEHEeHHU CTope o0IIarTa mapagiurma, Kosito ce
OCHOBaBa Ha IMOAXO[ Ha €JHAKBOCT, MPEIOCTABSIL Te-
parneBTHYHA €KBHBAJIEHTHOCT. Pa3perieHneTo 3a rexe-
pPUYHU JICKapCTBa c€ OCHOBaBa Ha (hapMalleBTHYHA CK-
BHBAJICHTHOCT, TIOKa3Ballla €JHAKBOCTTA Ha aKTHBHATa
(hapmarieBTHUHA ChCTaBKa M OMOCKBHUBAJICHTHOCTTA C
nocoueHus pepepeHTeH MPOIYKT, KOETO ITO3BOJISABA OT-
Ka3 OT Mpoy4BaHus 3a eukacHocT u 6e3onacHocT. [e-
HEPUYHHTE JICKAPCTBA CE CYMTAT 33 B3aUMO3aMEHICMH
1 3aMECTBAIIU CE€ KOIHs, KOETO 03HA4YaBa, 4e (apmarie-
BTUTE MOTaT MHOTOKPATHO Ja CMEHST (IIPEBKIFOYBAT)
OpHUTHHAJIA Ha TeHEPHK, 03 3abDKeHne 1a HHPOPMH-
par JieKyBaIlus Jiekap.

Bwnpeku ToBa, nopagu cnoxksHocrra Ha HBKJI B
CTpyKTypara ¥ (apMakOKHHETHKara UM, NOKa3BAHETO
Ha EKBUBAJICHTHOCT € TIO-TOJISIMO ITPEIN3BUKATEIICTRO,
THI Karo OIEHKaTa 3a CpaBHEHHE ce 3aHMMaBa ¢ (u-
3UKOXMMHUYHO HEIBJIHO HWIACHTHU(PHIMPAH/OXapaKTe-
pHU3HpaH BHCOKOMOJICKYJICH JIEKApCTBEH OOCKT (BXK.
@ur. 1). ChI110 Taka MOJCTBT Ha (aAKTUBHO) CBHP3BAHE
W pasnperenieHne, KbETO IIa3MeHaTa KOHIIEHTPAIHSI
Ha JIEKAPCTBOTO HE MPE/ICTaBIsABa (HapMaKOIOTHIHO
YIPaBISBAIIOTO IIEHTPAITHO OT/eNIeHHe, He € 100pe yc-
TaHOBeH. CBBP3BaHETO M OHOpa3Mpe/IeIeHUEeTO M Karo

[loBeueTo WMHTpPaBEHO3HM >KENE3HU NPOAYKTH ce
W3MOJI3BAT 32 JICUCHUE HA JKelle3eH JAeQUIMT (aHeMust).
Te3u cnoxHM JIeKapcTBa ca HAHOJIEKApCTBa, KOUTO IO-
rajat B KaTeropusra Ha HEOMOJIOTMYHU KOMIUICKCHH
nexapctBa (HBKJI). HBKIJI ce ompenens karo ,,Jiekap-
CTBEH NPOIYKT, KOMTO HE € OHOJOrWYHO JIEKapCTBO,
YHETO AKTUBHOTO BEIIECTBO HE € XOMOMOJIEKYIApHA
CTPYKTYpa, & C€ ChbCTOM OT PA3IMYHH (TSICHO CBHP3aHU
1 4€CTO HAHOYACTULIM) CTPYKTYpPH, KOUTO HE MOTarT 1a
ObJaT N30JIMPaHK U LSUIOCTHO M3UMCIICHU, OXapaKTepu-
3UpaHH W/UITH OIIMCaHU C PU3NKOXMMUYHH aHATUTHIHH
cpenctBa. ChILO Taka HE € U3BECTHO KO CTPYKTYPHHU
€JIEMEHTH MOTar Jia TIOBJIMAAT Ha TEPArleBTUYHHUTE I10-
kazareny. ChCTaBbT, KAUECTBOTO U MH BHBO ITPECTaBs-
Hero Ha HBKJI ca cuiiHO 3aBUCHMMHU OT MPOU3BOJICTBE-
Hute npouecu. [Ipumepu 3a HBKJI napen ¢ apyru ca:
JIMIIO30MH, JKEJISA30-BbIVIEXUAPATHU (,, KeNs30-3axap™)
nekapcTBa U ,,atupamounn’” (1). Bemnpexku ue mma
107100HO HUBO HA CIOKHOCT HA OMOJIOTUYHHTE TPOJTY-
KTH, TO31 KJIaC JIEKapcTBa 110 Je(UHULIUS Ce pa3IniaBa
OT OMOJIOTHYHHTE U CJICOBATEIIHO HE CE OLICHIBA KATo
TaKbB. BeOpeku ToBa Te CoAessT mogodHa mapajur-
Ma. Koraro Osixa pa3paboTeHH mocieaBay NpoxyKTH
OT JKeIsi3HA 3axXapo3a, TEXHUST KOJIOWICH/HaHOMEIH-
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CJIE/ICTBHE OT TOBa — (hapMaKOJMHAMHUKATA, Ca CHITHO
3aBUCHMH OT pa3Mepa/pa3lpeneieHHeTo Ha pa3Mepa
U ChCTaBa Ha JIEKAPCTBOTO C HAHOYACTHIH, CHCTOSIIO
ce OT TOJIMMEpHA ChpIIEBUHA C OKOJIHA OOBHBKA, KOE-
TO MMa OTpayKCHUE BBbPXY KHHETHKATa, eUKACHOCTTA
n Oe3omacHoCTTa Ha JiekapcTBoTO. [loHacTOSIIIIEM KITH-
HUYHO 3HAYUMHUTE KAYeCTBEHU XapaKTePUCTHUKH OCTa-
BaT HEU3BECTHH.

JIBe KITMHUYHY TPOYYBaHMS [P MAIUEHTH C KbCEH
CTaJuil Ha XPOHUYHO OBOpeuHO 3a00JIsIBaHE HA XEMO-
JMaii3a 3a TbPBH BT IEMOHCTPHUPAT JIUIICA Ha Tepa-
MIEBTUYHA EKBUBAJIEHTHOCT 32 HAHOTIO/IOOEH (OpHUTHHA-
neH Venofer) ¥ mocieBamnmTe HeroBU TeHEPUIHH IIPO-
nykta (2,3).Venofer € HaHOYaCTHYEH Kee3eH 3axapo-
3€H Tpernapar, U3IM0JI3BaH MHTPABEHO3HO 3a JIOCTAaBSHE
Ha xemsi30 (1) mo ¢usronornyHus BT Ha KENS30TO,
YeCcTO TpWiIaraH B KOMOWHANWS ChC CKBITH CTUMYIIH-
pamu epurponoetriHa areHTH (ESA) 3a mocturane Ha
onTUMaiHu HUBa Ha xeMornoouH (Hb). [Tocnensamure
HErOBH T'€HEPUYHH NMPOAYKTH, TaKa HApeYSHUTE 10100~
HU Ha xelis3Ha 3axapo3sa (ISS), 0sixa omoOpenu mo o0r
BT, 03 1a ce 0ObpHE BHUMAHWE HA pa3Mepa Ha dac-
TUIMTE WM OIEHKara Ha OmopasmpeneneHuero. Du-
3WKOXMMUYHUTE U HEKIIMHUYHUTE CPABHUTEIHU JIaHHH
Ha paznuyHu ISS m opurmnaropa ca myOnuMKyBaHU B
HSKOJIKO TpoyuBaHus. Jlokaro Hsikxou ISS ca nmokazaHu
Karo (PU3UKOXMMHUYHH U CTPYKTYPHO MOJAOOHH Ha OpH-
THHATOpA, JAPYTH JOPH HE OTTOBApSAT Ha CHOTBETHHUTE
MoHorpaduu Ha hapmakoriesTa (4-8). B aBe KimmHUIHN
Ipoy4BaHus ce HabroaaBar Obp3 craj B HUBOTO Ha Hb
U CBBP3aHUTE C TOBA (papMakoAWHAMUYHH MapaMeTpH
Ha JKeJs30 Kato (epUTHH M HacuilaHe Ha TpaHcde-
pun (TSAT) upe3 3amectBane Ha opuruHaropa c ISS.
3HAYNTEITHO TO-BUCOKHU /103U MHTPABEHO3HO JKEIS30,
kakto 1 ESA, 0sxa HeoOxonumu 3a ISS 3a ctabunnsu-
paHe Ha MaIMeHTH Ha reieBuTe HuBa Ha Hb, Taka ISS
ca mo-Manko paszxogHoedexTuBHU (2,3). 3abenexu-
TEJTHO €, ue u3noa3BanuTe ISS Osxa B CHLOTBETCTBUE C
M3UCKBaHMATA 32 (hapMaKores, KOeTo Mpearoara Kpu-
TUYHO KIIMHWYHO 3HAYMMHUTE KadecTBa Ha TE3W THITOBE
JISKApPCTBEHU TPOAYKTH Jia HE Cca HaIbIIHO pa3OpaHu.
[lo-HaTaThIIHK KIMHUYHU AOKJIAAW ChHILIO TOKa3BaT
pa3IUuHK pe3ynaTaTH 3a 0e30MacHOCTTa, KaTo HalpH-
Mep ITOBUIIIABaHE HIBATa HA MApKEPHUTE Ha Bh3MAJICHUE
MPY TTAIMEHTH Ha XEMOJHUAali3a U 3HAYUTEIHO IMO-TO-
JISIM OpOii HeXKETIaH! PeaKIiy TIPH MAIIMeHTH C THHEKO-
JIOTHYHM TTpobiemMu, korato u3nomsar ISS (9,0). [Tone
B JIBa OT TE€3H JOKJIAJH ce ChoOIIaBa, ye apMareBTUTe
ca 3aMEHHJIM OPUTHHAIHOTO JIEKAPCTBO C MOCIeBalia
HEeroBa reHepuyYHa BepcHsi, 0e3 Jia ce yBeloMsiBa npe/i-
MACBAIMAT JICKap, CIECABAWKH OOMUaiiHaTa MpaKTHKa
3a TEHePUYHH JIEKApCTBa, HO CHIO TaKa MPECTaBAIIA

pHCKOBEe 3a Hai-moOparta TepaneBTHYHA TpaKTUKa U
rojiza 3a nanueHta. KnuHuuHuTe n3nuTeBaHus Ha Lee
et al (10) m Rottembourg et al (2) 0sxa HHAUTTMHPAHT
OT U3CJIe0BaTeINTE IPOYYBaHUS, TOAKpeneH! oT Vifor
Pharma, 1okaro KIMHUYHNATE U3NATBaHUS Ha Agliera et
al (3) u Martin-Malo et al (9) ca uHUIIMMPaHU HE3aBH-
CHMO OT TPETH CTPaHH.

OO6mrata mapagurMa, MpU KOSTO JIUTICBAT CIICIIH-
(¢UuHNTE KIMHUYHUM W HEKJIMHUYHHU JaHHU 3a 0e30-
MACHOCT ¥ €(pUKACHOCT Ha JIEKapCTBOTO, KOETO TPsiOBa
na Oble pa3pellcHo, He € MOAXOAAIIA 3a OLICHKa Ha
nocneasamy HBKJL. Berpeku ve ISS cniogenst o0mo
MEKIYHAPOJHOTO HEMaTeHTOBAHO UME C OPUTHHATOPA,
HE MOXKE JIa ce TIPHeMe, 4e JIBeTe PopMyalum ca Tepa-
[IEBTUYHO EKBUBAJICHTHU U CIIEA0BATEIHO MOTIar J1a Io-
Ka3BaT KIMHUYHO 3HAYUMH PA3IMKUA. MHOTOKpaTHOTO
CMeHsIHE (TPEBKIIIOYBAHE) HA Pa3IMYHU (OpMyTaluu
MOXKe JIa Ch3/1a/ie MpoOieMH 3a MalueHTuTe. AllapMHu-
paHu OT Te3W KIMHHYHU OTKPUTHS, AMEpHUKaHCKara
aQIMUHUCTPANUS 10 XpaHuTe u jekapcrBata (FDA) u
EBporeiickara arenius 1o jekapctBara (EMA) u3na-
7i0Xa MPOEKTH Ha HACOKH M JJOKYMEHTH 3a 0OCHKIaHE,
Mpeularamy MoeTanHo in vitro, HEKJIMHUYHA M KJIH-
HUYHH TECTOBE Karo MPEANOCTaBKa 3a ONpeAeisHe Ha
CTEIICHTa Ha CXOJCTBO M B KpaifHa cMETKa MSICTOTO B
TepanusTa Wik Bb3MOKHOCTTA 32 OOMEH WJIM CMEHSIHE
(peBKITIOYBaHE) MEXK/Ty TakuBa Mmpomyktu (11-12).

Benpeku cinoxxnocrra Ha HBKJI 1 nocnenunure ot
JIEMOHCTPHPAHETO HA TEPAaNeBTHYHA EKBHBAJICHTHOCT,
Te Osixa IOCTaBEHH B HAayyHATa MporpaMa Ha perylaro-
pHTE W PEryJaTopHUTE YUYSHU U Ha TSIX BCE MMOBEYE Ce
00pblla BHUMaHKE, H3MIeKIAa 00adye BCE OLIE JIMIICBA
OCBEJIOMEHOCT Cpell 3APAaBHUTE CIICLMAINCTH, BKIIIO-
YUTENTHO OONHMYHUTE (apMaleBTH, KOUTO TpsOBa 1a
n30Mpar TaKuBa IMPOAYKTU 3a OOJIHUYHATA JIUCTA W
neduHUpaT npaBMIIHATA UM YHOTpeOa, MpSIKO 3acsirai-
ku nanuentute. B ciydas ¢ HBKJI e ocobeno BakHo
(apmanieBTHTE J1a IOEMar OTTOBOPHOCT, KaTo HM3II0J3-
Bar cBOS (hapMalleBTHYEH ONUT B OLIEHKATa U U300pa Ha
JIEKapCTBa, 32 Ja MO3BOJIAT MPABWIIHKUS H300D Ha JeKap-
CTBO, LEJISII TEPANIeBTHYHA 0132 32 MAalUeHTa, KAaKTO 1
pa3xonoedeKTUBHATA YIIoTpeda Ha JIeKapCTBa.

ToBa mpoy4BaHe JaBa MpescTasa 3a TEKYIIHs MPo-
LIeC Ha B3€MaHe Ha pelleHus oT (apMaleBTUTE 3a YIIO-
TpebaTa Ha MHTPABEHO3HH JKEJIE3HU NMPOLYKTH B 0OJI-
HHULA U o0lIara NPaKkTUKa U BB3NPHUATHETO 32 3aMec-
TUMOCT Ha Pa3JIMYHU BHJOBE MHTPABEHO3HH KEJIE3HU
MIPOJIYKTH, BKIIFOUMTENTHO ISS karo TUNMM4YHM mpesacTa-
Burenu Ha HBKJL.
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Hanb/HO
paisaa Fpadmyen
XapaKTepHaupaHa noaxon

Marnka Monexkyna

Konme Ha

XapaKTeprucivkKa
Moao6Hn
noaxonn
(HebuosnornuHu)

HENbHO

XapaKTepuaupaH
KOMIUEKCeH
npoaykr
(ronAma monexyna)

TepaneeTMu4Ha

EKBHBaJIEHTHOCT
(HE3IBHOIIAEH)

®ur. 1. [locTurane Ha TepaneBTHYHA €KBUBAJICHTHOCT 32 T€HEPUYHH JIeKapcTBa U Mo00HH (24)

METOIM

O6mo 140 OGonHnuHU (apMaLeBTH, Y4acTBAIIU
B OIICHKAaTa M MOAOOpa Ha JIeKapCTBEHH (OPMH BHB
Opanrus 1 Mcnanus (70 BBB BesKa TbpKaBa), 0sxa aH-
KeTHpaH! 4pe3 35-MHUHYTEH OHJIaiH BBIIPOCHUK TPe3
2013 1. To3u Opoii mo3BossiBa HUBO Ha JoBepHue OT 90%
1 Mapik Ha rpemika ot 10%, ako mpuemem, ye 5000 6o-
HUYHH (apMalleBTH MpakTUKyBaT BbB Opannus u 3000
B Hcnanwms(15,16). Te Osixa aHKeTHpaHW Bb3 OCHOBA
Ha CJIEAHUTE KIIOUYOBU KPUTEPUU: Jla Ca HAETH KaTo
OoHMYHU (papMarieBTH; 1a ca MPaKTUKYBalH B TIPO-
nbokeHre Ha 3—-30 roquHM clieq 3aBbpIiBaHe Ha Ohu-
LIUaJTHO (hapMaleBTHYHO 0Opa3oBaHHE U 00yUYeHHE; a
ydyacTBaT B peLICHHATA 3a 3aKyllyBaHE Ha JIEKapcTBa
W JIa HEe ca CBBP3aHU KaTO KIMHWYHU HM3CIICI0BATEIH,
KOHCYJITAQHTH, CILy>KUTEJIH, JIEKTOPU WJIU B KAKBOTO U J1a
€ Ipyro KauyecTBO ¢ PEKJIaMHa/MapKeTHHIOBA areHLus,
areHysl 32 MapKETUHTOBU M3CIIEABAHMS, PEryIaToOpeH

opras win (papMarieBTHUHa KoMaHus. JIpyru BKIroue-
HU KPUTEPHH 1 HOMepa ca 1ioka3anu B Tabmuma 1.

PE3YJIITATHU

HUnpopmupanocm 3a paznuxkume mexncoy uH-
mpaeeHo3HUme Hcene3nu npooyKmu

Hudopmupanoctra cpe O0IHUUHUTE (hapMalleBTH
3a pa3NMKUTE MEXTy HAJTMYHUTE ITHPBOHAYAIHU WH-
TPaBEHO3HH MapKH JKeJsi30 € Hucka. BeB ®panims u
Wcnanus cporBeTHO 35% 1 23% ot OonHMuHUTE (ap-
MAICBTU CMATAT, Y€ HAMa CbIICCTBCHU PA3JIMKU MCKIY
HAJMYHUTE ITbPBOHAYAIHNA WHTPABEHO3HH MapKH jKe-
J5130 U CbOTBETHO camo 19% u 7% Bsapsart, ye uma Ba-
skaM pa3nukd (Our. 2A). 1o oTHOIIEHHE Ha KeTs3HaTa
3axapo3a romsima vacT (£40%) ot 6onHnuHUTE hapma-
LEeBTH NIOcouBar, 4ye ISS ca chiio To1KoBa eheKTUBHH U
OezomnacHu, Konkoto opuruHanHara (dur. 2B6).
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Tabmn. 1. XapakTeprCTUKH Ha OTTOBOPIIINTE OOMHNYHM (hapMarieBTH

®pannus 2013 Hcnanus 2013
Cpenen Opoii roTHHE MPAKTHKA 16.3 14.5
YuyacTue B pelllecHHsITA 32 3aKyIIyBaHe Ha HAPKOTULH
B3eMane Ha CaMOCTOSITENTHY PEILIEHHUS 24% 13%
B3emane Ha pemieHus CbBMECTHO C JIPYTH 76% 87%
Y4acTHe B 3aKyIyBaHeTO HA TeHEPUYHH JIEKapCTBa
B3emane Ha CaMOCTOSITENTHN PEILIEHUS 39% 37%
B3emane Ha pemieHus CbBMECTHO C APYTU 61% 63%
YuyacTue B onpeesiHeTO HA KOM HHTPABEHO3HH JKeJIe3HH MPOAYKTH /1a ce npeiaraTt Ha GpopmyJsip
B3eMane Ha CaMOCTOSITENTHY PEILEHUS 19% 11%
B3emane Ha pemieHus CbBMECTHO C APYTHU 81% 89%
Jpyr 4oBek permasa 0% 0%
YuacTue B onpesie/ITHETO HA HACOKH/MIPOTOKOJIM 32 HHTPABEHO3HH KeJIe3HH MPOTYKTH
B3emane Ha CaMOCTOSITENTHY PEILIEHUS 13% 7%
B3emane Ha pemieHus CbBMECTHO C JIPYTH 86% 90%
Jpyr uoBek periaBa 1% 3%
YuacTue B LIecHOBHU NPEroBOpH 3a U3M0JI3BaHe HA HHTPABEHO3HH KeJIe3HH MPOAYKTH
B3emane Ha caMOCTOSITETHU PEIICHUS 66% 69%
B3emane Ha pelieHHs CbBMECTHO C APYTHU 23% 24%
Jpyr uoBek permaBa 11% 7%

Hpouec Ha 63UMAHe Ha peuienue 3a 3amecmeane

A Bb3npUATUA 3a Pa3IMKUTE MEXKAY i.V. XeJle3HU NPOAYKTU
3a MeH uma ronemu
PasNuKU MeXay il 35% 46%

———

HalMyHUTE 6paHAOBe oT 3 70%
m— )

i.V. XKenesHu NpogyKT1

HososbBeaeHuTe anTtepHaTUMBHU I I
XKenesHu 3axapu ca Tonkoea

Ep—
pazxopo0edeKTUBHM, KOAKOTO 3 54% 46%
opurMHanHurte

HososbBegeHMTe anTepHaTUBHM I I 1% 56% 43%

}KeNesHu 3axapu ca ToOAKosa
6e3onacTHu, KOAKOTO — ¥ 57% \ 41%

opuruHanHurte r T T T T T T T T T )
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

I'lpoqewmo CbOTHOLWEeHWe Ha oTroBopuUauTe 6onHUYHM d:apMaqu‘m

N=70
B Hecvrnacen ® Heyrpanen " iCobrnaceH

@ur. 2. PesynTatu 0T IpOyYBaHETO Ha BH3MPUATHATA Ha (hapMalleBTUTE 32 PA3INKUTE MEKTy HATMYHATE OPUTUHATHN HHTPABEHO3HU
(1v) sxene3nn mpoaykTH (A) u Mexay IS u skenszHa 3axapo3a, mogoonu (b) mpes 2013 . M3monssa ce 7-0anHa ckana, KbaeTo 1 o3HauaBa
,,HaITBJIHO HECHIVIACEH * M 7 O3HaYaBa ,,HAIIBJIHO CHIVIACEH"



Meouyuncka npaxmuxa 6 6onnuyume. HAHONOOOOHUME NPAGUIHO U CA OYEHEHU U 3aMecmeHu? 63

3a ormyckaneto Ha nekapcrea 80—90% ot peme-
HHUETO 3a U3MOJI3BAHETO Ha CHeUU(UIHA HHTPABEHO3HA
MapKa JKeJsI30 € B3eTO, Karo ce M3I0J3Ba JIEKapCTBEHHU-
ST CIUCHK C MPOTYKTH WM HACOKU/TIPOTOKOIH, KOUTO
HAcoYBar OTIyCKaHeTo Ha jiekapcTta (Dur. 3A). B oc-
TaHAJIUTE CIy4Yan PEIICHUETO 32 MHTPABEHO3HO JKeIsI30
ce B3eMa WJIM OT JieKaps, Wi oT ¢apmareBTra. Kakro
e nokazano Ha ®dur. 3b, 43% (Dpanuust) u 34% (Hc-
naHusi) oT (papMaleBTUTE CIIOMEHABAT, Y€ UMAT IThJIHH
MIPaBOMOIIHS JIa TIPEBKITFOYBAT HHTPABEHOZHUTE JKEJIe3-
HU TIPOIYKTH HA alTEepHATHBU Oe3 BhIpocH. B cimydas
Ha JKelsi3Ha 3axaposa, 64% u 33% ot GomHUIHTE, U3-
clieiBaHu CbOTBETHO BbB Dpanuus u Mcnanus, He ca
BKJIFOYMJIM OpUTHHATOpa Ha IS B IeKapCcTBEHUS CITUCHK.
BbB ®paniusi ocHOBHATa NMpUYUHA 3a M300pa Ha Jie-
KapCTBa € IeHaTa WK MOKPUTHETO OT marena. 34% ot
(hapmarieBTHTE BB3MPHEMAT TMOKPUTHETO HA pa3xomu/
nek.Jmcra Ha ISS karo nonesno cpemty 14% 3a IS. 29%
OT (hapMaLeBTUTE BIKAAT OTPAHIMYCHUETO 32 IOKPUTHE
Ha pa3xoJH/JIeK.JIucTa 3a IS karo orpanuyeHue, 10Kato
9% BIKIAT TOBA OrpaHudeHue 3a ISS.

Koii 63ema oeiicmeumennomo peuwienue?

Criopen ®wur. 4A pemieHHeTo 3a TOBa KOs JKEeJsI3HA
3axapo3a Jia ce OTIyCKa ce B3eMa OT JIEKyBaIlIys JIeKap
B 27% (®panuus) u 21% (Mcnanus) ot ciyyaute u
or (apmariera B 43% (®panust) u 45% (Mcnanwst)
Ha ciaydaute. B octananure 30% u 34% ot ciaydaute
(hapMareBTHT € TBXKEH Aa mpenoctaBu ISS cermacHo
CTaHJAPTHUTE ONEPATUBHHU MPOIEITyPH Ha WHCTUTYIIH-

A

I I 10% 3% 36%

KOW e OTTOBOpPEH 3a OT

sTa, 32 J]a M3I0JI3Ba ,,1I0-€BTHHA™ aJITepHATHUBA, KOTaTro
¢ HannyHa. Korato Ha OOMHUYHUS (papMaleBT € pa3pe-
IICHO J1a OTITyCKa JITSPHATHBHO JICKAPCTBO OT XKEJIs3HA
3axapo3a, IPeAMUCBAIIHAT JeKap B IOBEYETO CITydau ce
nHpopmupa karo yaruBocT (Pur. 4A). BeB Opannms
n Wcnanus cvotBetHO 74% 1 48% oT papmarieBTuTe
MHPOPMHUPAT JICKYBaIlUs JieKap 3a OTimyckane Ha ISS,
pectieKTuBHO 26% u 52% ot dapmarieBTUTE HE HHPOP-
Mupar JiekyBamus jiekap (Owur. 4b).

Ilocneouuu om nacmosuiomo nogeoenue Ha 00-
3upane

Pemiennero, B3eT0 B OOJTHUIIUTE OTHOCHO OTITYCKa-
HETO Ha eJIsI3HA 3axapo3a Mo JEKapCKO MpeIucaHue,
e toBetto 10 cpeano 47% u 38% 3amecTBaHe Ha MapKo-
Bus IS B ISS B choTBeTHUTE OTHENCHUS HA DpaHIUsI U
Wcnanus, ceorBetHO (Pur. 5). To3u Opoii ce e mpome-
HWJI IO HETIOCJIE0BATENIeH HaunH B cpaBHeHue ¢ 2012r
B nsxou otnenenus uznons3Banero Ha ISS ce e yBenu-
YUII0, JOKATO B IPYTH € HAMaJIsUIo.

TACKYCHSA

PasnuyHiTe OPUTHHATIHA MapKy Ha HHTPABEHO3HU
JKEJIE3HU TPOAYKTH, ChbCTABEHU OT Pa3IMYHH KEJIC3HH
KapOOXHIPATHU KOMIUICKCH, C€ pa3inyaBaT B KIIMHHY-
HaTa Cu €(PEKTUBHOCT M Npoduia CH Ha OE30MACHOCT.
ToBa BoaM /10 pa3iIMyYHO €THMKETHUPAHE 10 OTHOIICHHUE
Ha JTO3UPOBKATa W MPOQHIa Ha OE30MMacHOCT, Thil KaTo
Te He MoTar Jia ObJIaT WACHTH(PHUIIUPAHH, HE TPSOBa 1a

NYCKAHETO Ha NNIEKAPCTBATA

= m— — — -
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
MpoueHTHO pasnpeaeneHme Ha oTrosopuauTe 601HUYHM dpapmanesTu

| PapmaueBTbT pellaBa Koe IeKapcTeo Aa 6bae oTnycHaTo

| fleKapHT onpeaena NeKkapcTBoTo, KOETO Aa ce N3Mno/si3Ba M TOYHO TO Ce OTNyCKa, OCHOBHO 683 Aa MMa BbrnpocH

= rlpeﬂop'bKM/ﬂpOTOKOIlVI noco4BaT /1IEKapCTBOTO KOETO TpiIGBa Ada ce OoTnycHe

E B JlekapcTBeHaTa IMCTa ONpPeAena IEKapCTBOTO KOeTo TpAbBa da ce oTnycHe
KaTo papmaLesT B mosTa I I = = — |
0, A9/

UHCTUTYLMA a3 VIMaM/I.LI,e nMmam 7% 50% P o ,,,43%,, R |
nb/iHOMOULME Aa CMEeHAM
(NpeBkntOYBaM) MapKOBM i.v. & 14% 52% 34%
XKenesHn NPpoAyKTU KbM ; . : : : r 0 » : : N
antepratvem, 6es sbnpocy 0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

MpoueHTHO pa3npefeneHne Ha OTTOBOPUIINTe GONHUYHU hapMaLeBTH

Hecwbrnacen

B Heytpanen ¥ Cornacen

Our. 3. Pesynrar OT MpOy4YBaHETO KOW € OTTOBOPEH 32 B3EMaHE Ha PEIICHHE 32 HHTPABEHO3HO (1V) U3MON3BAHE HA JKEJIE3eH MPOIYKT (A)
1 MPaBOTO Ha (hapMalieBTa 1a CMEHH (TPEBKITIOYM ) MapKOB jKeJle3eH MpoAyKT Ha antepHaruBeH (b) mpes 2013 . M3monssa ce 7-cTeneHHa
cKaJia, KbJIeTO | 03HaYaBa HAbJIHO HEChIVIACEH* M 7 O3HAuYaBa ,,HaIIbJIHO ChIVIACEH
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MoBeAeHMe NpM OTNYCKaHE Ha *KeA3Ha 3aXapo3a

A
I I 4% 23% 33% 10% 9% 14% N=70

S ) > : ., i ~
T 1% 20% 26% 19% 14% 1% N=70

r T T T T T T T T T 1

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
MpoueHTHO pasnpegeneHne Ha papmanesTute

o He, a3 He mora fa oTnyckam anTepHaTMBHU NPOAYKTU C XKeNA3Ha 3axapo3a BMecTo 6paHAMpaHu TaKUBa - KAaKBOTO JieKapa usnuie 6usa oTnycHaTo

= [a, a3 mora fja oTnyckam antepHaTUBHU NPOAYKTU C Xens3Ha 3axapo3a BMecTo bpaHavpaHn Takuea - HO MbpBO TpsibBa Aa B3ema
CbrnacueTo Ha nekaps

m [a, a3 Mora a oTrnyckam anTepHaTUBHM NPOAYKTU C XKeNsi3Ha 3axapo3a BMeCTo bpaHavpaHn Takuea - Ho YBEAOMSsiBaM fekaps ot
KypToasus

m [a, a3 Mora fja oTnyckam antepHaTUBHW NPOAYKTY C 3Kens3Ha 3axapo3a BMecTo GpaHaupaHn Takvea - 6e3 Aa uBegoMsaBam
nekaps

™ [a, a3 Mora a oTnyckam anTepHaTUBHW NPOAYKTYU C Xensf3Ha 3axapo3a BMecTo GpaHaupaHn Takvusa - Ha NpakTuka B Hawarta
WHCTUTYLMA € NpononpbyuUTeNHO Aa Ce HarnpaBu ako antepHaTtuBaTa e no-esTuHa

i Mo NpUHLMN He MU ce Hanara [la OTNyCKam anTepHaTUBHU NPOAYKTU C XKens3Ha 3axapo3a BMeCTo bpaHaupaHu Takusa - B HawaTta
WHCTUTYLMUA, NeKapuTe ca 3aabJiKeHN Aa npeannuceaTt reHepnuyHu NpoaykTu, ako TaknBa ca HannyHu

m Mo NpuHLMN He MK ce Hanara ia OTNycKkaM anTepHaTUBHU NPOAYKTU C Xens3Ha 3axapo3a BMecTo bpaHaupaHu Takvsa - B HallaTa
WHCTUTYLMS, NeKapuTe ca 3afbmKeHu Aa NpeanuceaT nekapcTea camo No MexayHapoaHO HENaTEHTHO MME U a3 OTNycKaM MpoAyKT,
KOWTO npeueHs

l l 26% 74% N=70
[ ==}

%
EE—

52% 48% N=70
r T T T T T T T T T 1
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
MNpoLeHTHO pasnpeaeneHne Ha 60nHNYHUTE papmaLeBTU

m He uHdpopmupar nexkaps m NHbopmupart nekapsa
Our. 4. Pesyntaru ot npoyuBaHETO OTHOCHO MOBEACHUETO NP B3eMaHE Ha PEIICHNs 3a OTIIyCKaHEe Ha aJTepHATHBHH JICKApCTBA OT JKeJIsI3Ha
3axapo3a: (A) CuHHTE NPBYKH-30HH IPEACTABISIBAT POHOPINTA, IIPU KOSITO PEIICHUETO 3a OTITyCKaHe Ha MOJJ00HA JKeJsI3Ha 3aXxapo3a
(ISS) ce B3ema ot nekapst (27% BbB Opannus, 21% B Vicanus). 3eneHUTE 30HA 3a€IHO TPEACTABIISABAT JIelIa, TIPH KOWTO PEIICHHETO 3a
usnaBae Ha ISS ce B3ema ot dapmarieBra (43% BbB @panuus, 45% B Mcnanus). YepBeHUTE 30HU MPEACTABIISABAT CIIyYau, MPH KOUTO OT
(apmanesTute ce n3uckaa aa uznanar ISS (30% v Ppannus, 34% B Mcnanus). (b) IloBenenne Ha papmarieBruTe pu nHGOPMUpaHEe
Ha JIGKapuTe, KOraTo pelar 1a IpeMUHAT KbM aITePHATHBHO JICKapCTBO 3a ellA3Ha 3axaposa npe3 2013 . JlenbT Ha HenH(pOpMUpaHUTE
JIEKapu € cymara oT oTroBopu 4 + 5 + 7 ot ¢urypa 3A, a 1ensT Ha UHGOPMUpPAHUTE Jiekapu € coop ot otroBopu 1 + 2 + 3 + 6 ot dpurypa
3A.

ISS gucnepcusa B 6oNHUUHUTE OTAEeNIeHUA

=

KapauonoruyHo
oTgeneHve

OHKONIOTMYHO
oTgenexue

lactpoeHTepo
JIOTUYHO
oTzenexue
Hedponoruyvo
oTgeneHue

MMHeKonornyHo
oTgenexue

40%
33%

. XvpypruuHo
+ oTaeneHue

41%
39%

T T T T T 1

0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 50% 60%
Ornyckar ISS Bmecro IS oTnyckar ISS BMecTo IS
M 2013 (n=52) m2012 (n=55) M 2013 (n=55) 2012 (n=52)
@ur. 5. Pesynraru ot npoyuBaHeTo 3a cpeaHara uectora (%) xernsi3Ha 3axapo3sa (IS) mogobna takasa (ISS), kosTo ce mpuara BMecTo
IS B pazmuunn otnenenns BsB Opannust (BisiBo) u Mcemanmst (BasicHo) mpe3 2012 u 2013 . N o3nauaa 6poii 6omHnIHN hapManeBTH,
OTTOBOPHJIX Ha BBIIPOCA.
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ce npeanpuema TsxHoTo 3amectane (17-21). Benpeku
TO3M (hakT, MHOTO (hapMalleBTH HE ca HAsICHO C TE€3H Ba-
KHU PazInyusi MEXIY OTJASIHUTE MapKH OPUTHHAITHU
MIPOIYKTH Ha KOJIOWIHU WHTPABEHO3HH XKEJIE3HH IPO-
IYKTH, TIPEACTABISABAIIN HaHOJeKapcTBa. Hue He cme
MPOYYBAIN JTAIA PA3IMYHNATE OPUTHHAIHUA HWHTpaBE-
HO3HH >KEJIe3HU POAYKTH CE€ Pa3MEHST B KIIMHUKHUTE.

ISS, nocnensamu Bepcun Ha opuruHaropa Venofer,
CHOZIENAT MEXJIYHApOJHOTO HEMaTeHTOBaHO MMe. Te
ca 0w omoOpeHn B MuHanoTo BB Opanims u Hc-
MaHWs KaTo TeHePUYHHU JIeKapCcTBa, Oa3upaHu Ha Tepa-
IIeBTUYHA €KBUBAJICHTHOCT Ha N30poeHUs pedepeHTeH
mponykT Venofer, KOeTo mpe/ronara eKBUBAICHTHOCT
U CIIeIOBATEIHO 3aMECTUMOCT. 3a OMOTNoI00HH JIeKap-
CTBa, JPYT KJIAC CJIOKHM JIEKApCTBA C YCTAaHOBEH MOJ-
XOJI 32 0ZI0OpEeHHE MPEIN TIXHOTO HaBIIM3aHE Ha Ia3a-
pa, EMA He mpernopbhuBa aBTOMAaTHYHO 3aMECTBaHE.
[locnemuure npoyuBanus cien onodpenue Ha ISS mo-
Ka3zaxa HaMaJIeH KOHTPOJI BbPXy KITFOYOBHTE (hapMaKo-
JVMHAMAYHHU TIapaMeTpH Ha U3X0Ja IPH Tepamus ¢ xKe-
ns3oneduiuTHa aHemust, kato HuBa Ha Hb u TSAT nipu
IIpeMUHaBaHe OT OPUTHHAITHATA KEJSI3HA 3aXapo3a KbM
ISS (2,3). ToBa mpenu3BHUKa TUCKYCHS B peryaTopHa-
Ta Hay4Ha OOIIHOCT W OT IIMPOKO MPHETH OPTaHd 3a
TOBA KaK Jla c€ MO00PAT CTaHIAPTUTE 33 ON0OpEHHE Ha
nanonekapctsa 1 HBKJI, karo nHTpaBeHO3HU Kele3HU
MPOIYKTH, 3a Jla ce rapaHTupa edukracHocTTa U 0€30-
nacHocTTa Ha manuentute (11-14). B mHOrO crpanm
ISS ca na mazapa, 0o00peHN B MHHAJIOTO KaTo TeHEpHI-
HU JIEKapCTBa, HO C JHEIIHWTE MTO3HAHUS T€ HE TPSO-
Ba Jia ce cumrar 3a 3amectuten (2,3). CienoBareinHo
(hapMarieBTHT, Bb3 OCHOBA Ha CIICIIU(PUUHUTE CH ITO3HA-
HUS 32 JIEKAPCTBEHUTE MPOAYKTH, UTPae BayKHA POJIS B
OIIEHKaTa Ha B3aMMO3aMEHSEMOCTTa U 3aMEHSIEeMOCTTa
Ha Te3W JIEKapCTBEHHU TPOAYKTH, 32 J]a OCUTYpH 0e30-
racHa 1 e()uKacHa ynorpeda Ha MHTPaBEHO3HO JKEIS30
u apyru HBKJI B 6onnnnara. Toa nmpoyuBaHe okasBa,
4ye cpell OONHUYHUTE (PapMaleBTH JIUIICBA UH()OPMU-
PaHOCT OTHOCHO CIEIM(PUIHNTE XapaKTEPUCTHUKH Ha
HBKIJI 1 TexauTe HaHOMIOMOOHH, KOETO CE MPEBPHINA B
HaOTFOMaBaHM U ITyONMKyBaHU Pa3IuKy B €(pUKacHOCT-
Ta 1 0e30IacHOCTTa, 0COOCHO 3a KeJsI3HaTa 3aXapo3a,
LIMPOKO MPUET CTaHAAPT 32 MHTPABEHO3HA TEPAIHs C
xkems3o U ISS. B pesynrTar Ha ToBa Te3W MOCIEABAIIN
MIPOIYKTH YECTO CE€ M3ION3BAT BB BCUYKH CHOTBETHH
OOJTHUYHY OTJIETICHNsI Bb3 OCHOBA Ha CHKPATEH TPOIIeC
Ha B3eMaHe Ha PElIeHHs, TOAXO/ISII CaMO 32 HAIThJIHO
3aMEeCTUMHU T€HEPUYHH JIEKapCTBa, HO HE U 32 HAHOIIO-
JOOHHU.

N360pbT Ha JTEKapCTBO Ce AaBa MPEIUMHO OT Orpa-
HUYUTENICH CIHCHK C (DOPMYITHMPOBKH Ha JIEKapCTBa.
To3u cruchk € pe3yaTar oT Mporec Ha W300p Ha Je-

KapcTBO M € OCHOBAaTa 32 HACOKU KaK Jia C€ M3IOJI3BaT
JIEKapCTBa, BKIIFOUUTEITHO TIpaBUiIa 32 B3aMMO3aMEeHsIC-
MocT. dapMarieBTUTe UMaT MPaBOTO J]a 3aMECTBAT CBO-
0O0JIHO MapKOB OPUTHHAJICH MPOAYKT U aJTCPHATHBHU
MPOMYKTH, KOTAaTO TepareBTUYHATa EKBUBAJICHTHOCT
€ Tpe/IocTaBeHa B TeXHHUS MHCTHTYT. ToBa He TpsiOBa
Jla ce TpuJiara 3a HHTPABEHO3HH KEJIe3HH KOJIOUIAITH,
KaTo Ce MMa Npe/IBUJI IOAXObT Ha CXO/CTBO. B nombi-
HEHHe, 3amecTBaHeTo Ha ISS ot dapmariera yecto ce
ciy4Ba Oe3 KOHCYNTalus WM WHQOpMHUpaHe Ha JIeKy-
BaIllIysl JIeKap, KOETO He € TMOIXOZI] (hapMareBTHIeH
CTaHIAPT W MOXKE JIa TIOPOIN OE3IMOKOMCTBO OTHOCHO
TEparieBTUUEH HEYCHEeX W TPOIBIDKUTESIHH TEPUOIH
Ha HeaJIeKBaTHO JieyeHue. Hemo mosede, ToBa MOxe
na goBeze a0 hapmakonkoHOoMu4ecka 3aryba. Toa e B
KOHTPACT C HAIMYHUTE HACOKH OTHOCHO KPUTEPHUHTE 32
OIIeHKa Ha OMOTTOO0HM BeIecTBa TPH (POPMYITHAPAIITH-
TE PelIeHUs] — HallpUMep METOIBT 3a aHaJIM3 Ha 00CK-
tuBHara nperenka (SOJA) (22,23) — Twii kato gocera
TaKWBa PHKOBOJIHU TPUHIIMIKN HE ca MyOJIMKYyBaHU 32
NBCD wnm mHanonekapctpa. [loHacrosiiem HsMa WH-
(hopMupaHOCT WM OOyYeHHE OTHOCHO TPAHUIIUTE Ha
0OMEH ¥ 3aMeCTBaHE Ha CJIOXKHU JIEKapCTBA.

3AKIIOYEHHUE

ToBa npoy4BaHe MOKa3Ba OrpaHUYEHATa OCBEIOME-
HOCT cpeJ] OOMHUYHUTE (hapMaIeBTH 32 Bb3MOXKHU KJTH-
HU4HU paznuku Mexny HBKJI u texnuTe nocneasamu
aHaJo3u. 3a Ja ce moJo0pH ToJ3aTa 3a MalueHTa u J1a
ce ocurypu edexruBHo sieueHne ¢ HEKJI karo maTpa-
BEHO3HO JKEJIsI30, TPsOBA J1a Ce OCUTYPH MOIXOASIIO
pazoupane u 3HaHue. OCBEH TOBa TPsIOBa Ja ce IMpH-
JaraT MHCTPYMEHTH 3a OIIEHKAa, HACOKH M TPOTpaMH
3a HeNpeKbCHATO MENUIIMHCKO 00pa3oBaHUe, 3a Jia ce
rapaHTupa, 4e Ce B3eMar MPAaBWJIHH PEIIeHHs OTHOC-
HO 1300pa, OOMEHa U 3aMECTBAHETO Ha JICKapCTBa Bb3
OCHOBAa Ha HAay4YHW W KJIMHUYHH JaHHU. BomHM4YHMTE
(hapMarieBTH ca KJIIOYOBU IIPH OIEHKara U n3bopa Ha
JeKapcTBa 3a JIEKApCTBEHATa JIMCTAa W CBBP3aHUTE C
Hesl HACOKM W WHCTPYKIMH OTHOCHO 3aMECTBAHETO W
oOMeHa MeXIy MOIOOHM MPOAYKTH WIIM TepareBTHY-
HU antepHaruBu. [loHacTosIeM HsIMa YCTaHOBEH HJIH
XapMOHHM3HPaH TPOLEC HA PETyIaTOpHO OI0OpEHUE B
rxonTekcta Ha HBKJIL. Tlopamu ToBa € BaskHO hapmarie-
BTUTE J1a ObJaT 00yUYeHU /1a 3aITBJIHAT MIPa3HUHATA ChC
CBOSI OTIMT, 3a JIa OICHAT Te3H JIEKapCTBa IO CHUCTEMa-
TUYCH, Hay4eH U 0a3upaH Ha JIaHHU HA4YWH, 3a J]a OCH-
rypsT 6e3onacHa, epyKacHa U peHTadmiIHa yrnorpeoa.
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Kakve e npunocvem na Hacmoaujomo u3cieosa-
ne?

Kaxkeo e eue ussecmno no masu mema?

e HarnononoOHuTe, 0100peHn 10 pena Ha TeHepH-
YEH MPOAYKT Ca KIIMHUYHO Pa3IHNYHU.

e He e u3BecTHO KaKk MEAUIMHCKUTE CIECHUATUCTH
U3M0JI3BAT HAHOIOJAOOHU 0 OTHOIICHUE Ha CMSHA U
3aMecTBaHe.

Kaxwe e npunocem na Hacmoauomo uzcieosare?

e ToBa mpoy4BaHe MMOKa3Ba, Y€ 3HAHUSATA 32 TIOTEH-
[UATHUTE KIMHUYHY PA3ITUKU MEXK/Ty HAHOIIOJJOOHHUTE,
M3MOJI3BAIIH KOJIOUTHO HHTPABEHO3HO KEIS30 KAaTO aK-
THUBHO BEIIECTBO, CA& MHOTO OIpaHHYCHHU MPH (HPEHCKU-
T€ ¥ UCTIAHCKUTE OOTHUYIHH (papMarieBTH.

® Pe3yntarsT €, 4e HAHOMOMOOHHUTE YECTO C€ Bh3-
IpreMar W U3MOI3BAT KaTO TeHEPHYHH TPOIYKTH IO
OTHOILICHUE HA CMSHATa U 3aMECTBAHETO.
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