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3APABHA NMOJINTUKA N MPAKTUKA

PBbKOBOOCTBO 3A IOBPA
MEOULMNHCKA MNMPAKTUKA,
OCHOBAHO HA IOKA3ATEJICTBA-
NPEAN3IBUKAHA HEOBXOOUMOCT
YACT BTOPA
OLIEHKA U KOHTPOIJT HA
NPUOBPXAHETO KbM
MEOVWUMHCKW CTAHOAPTN,
OCHOBAHU HA JOKA3ATEJICTBA

3aaruna Ierposa
@akyrmem no obujecmseno 30pase, MY- Cogus

OrneHkara Ha MEIMIIMHCKUTE CTaHIAapTH, OCHOBAaHW Ha JO-
Ka3aTeJICTBA, O CIICBAJIO Jla CC M3BBHPIIBA I[SLIOCTHO M JIa
ChIbPKa €IHOBPEMEHHO OLIEHKHUTE Ha CTPYKTypa, PECypcH,
MIPOLIECH U PEe3yJITaTH.

LsanocTHATA OLIEHKA HA eIHA 3APaBHA CHCTeMa, Mporpa-
Ma, CTAaHIaPT, MOJeJ U IP. ChABbP:KA YeTUPH KOMIIOHEHTA
nim ouenku (19,21):

OneHka HAa TeOpHATA M KOHIENIUATA HA Pa3padboTeHHs
MoIeJI;

OueHka Ha NnpuJjiaraHeTo Ha MmojieJia (ouemca Ha U3II'bJIHE-
HUETO WA MPAKTHYECKOTO npnnomeﬂne);

OueHkKa Ha HAYUHA, 110 KOITO MOAe BT PadoTH (OLleHKA Ha
npoueca win QyHKUHUATA);

OueHKa JaJd KOHKPETHUSAT MoJIeJI TPSIOBa 1a MPOIbJIKH
na GYHKIHMOHHPA B CHINECTBYBAIMS CH B, TPSAOBA 1a
ce KOPUTHpa M ONTHMHU3HPA, WJIH A ce IPOMEHH OCHOBHO
(oumeHKaTa HA Pe3YJITATHTE U CTPATErH4ecKOTO O'b/elle).

Ta6n.1. Budose oueHKU (KOMMIOHEHMU Ha OUueHKama),
cbOBbp)KaHue, onpedeneHus U ornucaHue

Budoee oyeHKu u CvOvpixcaHue, onpedeneHus u
obsacmu Ha uscned- | onucaHus
eaHe

PaspabomeaHe u ebeexcoaHe Ha mooden

1. LenecbobpasHocT | lOKymeHTMPaHe Ha MOAENa CbC
Ha mogena —oLeH- | CTPYKTYypa u pyHKLUA, NpeaHa3Ha-
Ka Ha TeopuATa, YeHU Aa OTroBOPAT Ha NOCTaBeHUTe
KOHUEenumaTa u Lenun u 3apauu; CboTBETCTBUETO MY C
CTPYKTypaTa Ha-Ao6pUTEe NPaKTUKK B Ta3m obaacT;
060CHOBKa Ha OCHOBHUTE XapaKTepu-
CTUKU M OPraHMU3aLMOHHA CTPYKTYpa.

2. EpukacHocT n
edeKTUBHOCT OT
npuaaraHeTo Ha
mopena — oueHKa
Ha npunaraHeTo

BK/Il0uBa CbOTBETCTBMETO Ha NpU-
naraHua Mmopaen ¢ NPoeKTUpaHus;
A06pe UK 31e e NPUNOKEH MOAENBT
M npuMema nu ce oT 34paBHUA Nepco-
Han U ApyruTe KNYOBMU YYACTHULM B
3fpaBeonasHaTa cuctema.
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HEALTH POLICY AND PRACTICE

EVIDENCE-BASED GOOD
CLINICAL PRACTICE
GUIDELINES - DRIVEN BY
NECESSITY
PART TWO
ASSESSING AND MONITORING
ADHERENCE TO EVIDENCE-
BASED CLINICAL PRACTICE
GUIDELINES

Zlatitza Petrova
Faculty of Public Health, Medical University, Sofia

Evaluation of medical standards, evidence-based, should
be made comprehensive and contain both assessments of
structure, resources, processes and results. The overall
assessment of a health system, a program standard
model, etc. includes four components or estimates
(19.21):

Evaluation of the theory and the concept of the
developed model;

Evaluation of the implementation of the model
(evaluation of the implementation or practical
application);

Assessment of the way the model works (assessment
process or function);

Assess whether a particular model must continue
to operate its existing form, should be adjusted and
optimized, or to fundamentally change (evaluation of
results and strategic future).

Table 1. Types of assessment (assessment components)
content, definitions and descriptions

Content, definitions and
descriptions

Types of
evaluations and
research areas

Development and implementation of the model

Documentation of the model with
structure and function, designed
to meet the goals and objectives;
compliance with best practices in
this area; justification of the main
characteristics and organizational
structure.

1. Relevance of
the model -
evaluation of the
theory, concept
and structure

It includes correlation of the model
applied to the design; whether the

2. Efficiency and
effectiveness

of the model - model is applied in a good or bad
evaluation of the | manner and is accepted by the
application health personnel and other stake-

holders in the healthcare system.




3APABHA NOJINTUKA N MPAKTUKA

HEALTH POLICY AND PRACTICE

@PYHKYUOHANHOCM Ha MoOena — OyeHKa Ha npoyeca

Functionality of the model — assessing the process

3. MpepocTaBaHe Ha
NnoAXOAALLU FPUKKU

ToBa ce OTHacA 40 OLEHKa Ha CTeneH-
Ta, A0 KOATO MMa A0CTaTbUHO nep-
COHan, KOWTO Aa ce rpuKK; npeso-
CTaBAHETO Ha FPUKMU Ce U3BbPLIBA NO
nocnepoBaTeneH HauMH U B CbOTBET-
CTBME C LOKYMEHTUPAHUN NONUTUKU 1

npoueaypm.

3. Provision of
appropriate care

This refers to the assessment of the
extent to which there is sufficient
staff to take care of; provision of
care is carried out in a consistent
manner and in accordance

with documented policies and
procedures.

4.HenpekbcHaTocT
W KOOpAMHaLUMA Ha
3, paBHUTE TPUKKN

Konko fo6pu ca Tesm rpuxm u Kak
npeAocTaBAHETO UM Ce KOOPAUHUPA
B paMKMUTE Ha CbCTaBHUTE YaCTU Ha
KOHTUHYYMaA

4. Continuity and
coordination of
care

How good are these cares and
how is their provision coordinated
within the components of the
continuum

5. KomneteHTHOCT
Ha nepcoHana

BK/Il0uBa KOMMETEHTHOCTTA, Npodecu-
OHa/HaTa KBannduUKaLmsa, 3HAHUATA,
yMeHUATa U ONuTa Ha 34paBHUA nep-
COHan B ynpaB/ieHMETO U NpesocTaBa-
HEeTO Ha 34PaBHU FPUXKKN

5. Competence of
staff

It includes competence, profession-
al qualifications, knowledge, skills
and experience of health personnel
in the management and delivery of
healthcare services

EcpekmueHocm Ha

modena — oyeHKa Ha pesyamamume

Effectiveness of the model - evaluation of results

6. JOCTBNHOCT HA
ycnyrute

Kak nauueHTUTe noay4yasar 40CTbN 40
ycayrute, Heobxoaumm 3a peluasaHe-
TO Ha 3apaBeH npobnem c Bua, obem,
CBOEBPEMEHHOCT, PaBHOMOCTAaBEHOCT,
6e30nacHOCT, couManHa NpUemManBoCT
M paAuKanHoCT, y4,0BAETBOPABALLU
nayMeHTUTE M BOoAELM A0 NoAAbpIKa-
He U nogobpABaHe Ha 34paBeTo

6. Availability of
services

How do patients receive access to
the services needed to solve the
health problem by type, volume,
timeliness, equality, safety, social
acceptability and radicalism, thus
satisfying patients and leading to
maintenance and promotions of
health

pasxoaute

AuUTe U pesynTaTurte

effectiveness

7. KauecTBO Ha yc- ToBa ca Bb3NpUATMATA Ha NALUEHTUTE 7. Quality of These are the perceptions of
nyrute 3a KaYecTBOTO Ha NpeAoCcTaBAHUTE services patients about the quality of service
YCAYrM AU CTENEHTA Ha yAa0BAeTBOpe- or level of satisfaction with these
HOCT OT T€3U yCNyrun services
8. EpeKTUBHOCT Ha ToBa e CbOTHOLIEHUETO MEeXAY Pa3xo- 8. Cost This is the ratio between costs and

outcomes

9. 3ppaBHuU nocnea-
cTBMUA

BkatouBa Bb3AeiiCTBUETO BbPXY Mo-
nynauMaATa Uau onpegeneHn rpynu ot
HaceneHueTo

9. Health outcomes

It includes the impact on the
population or specific population
groups

10. YcToitunsoct

KaK 1 Konko Bpeme moxe ga pabotu
mopgentsT B 6baewle Bpeme

10. Sustainability

How and how long can the model
work in the future

11. Pecypcu

BkntouBa paboTHa cuna, obopyaBaHe u
¢dbuHaHCcoBM cpeacTBa

11. Resources

It includes workforce, equipment
and funds

12. YnpasneHue

OTHacA ce 3a TOBa KaK ce ynpasnssa
cucTemaTta/npoeKTbT U KaKBa e 34paB-
HO-MO/IMTUYECKATa BU3UA 3a NO4AbP-
»KaHe, ocurypsaBaHe Ha YCTOMUYUBOCT U
pa3BuUTME AN NPOMAHA

12. Management

Concerns about how to manage
the system / project and what is
health-political vision to maintain,
ensuring sustainability and
development or change

Tabn.2. Budose oueHku, obrnacmu Ha u3dciedsaHe u obuwju

8bripocu

Table 2. Types of assessments, research and general

questions

Budoee oyeHKu u
o6aacmu Ha Habnio-
deHue

Ob6wu evnpocu

Types of
assessments and
monitoring areas

General questions

1. LenecbobpasHocT
Ha mogena/cTaH-
AapTa — oLeHKa Ha
TeopwuATa, KoHLen-
LMATA U CTPYKTYypaTa

Pa3paboTBaHeETO U fOKYMEHTaLUATA
3a mogena/ctaHaapTa ACHa U Usvep-
natenHa num e?

CboTBETEH I € MOAENbT C NpeaBu-
AeHuTe uenu u obocHoBKa?

CbOTBETCTBA /1M AM3AWHDBT Ha LenuTe
M 3agaunTte Ha mogena/ctaHpapTa u ¢
Hali-0o06puTe NPaKTUKN?

Kowm ca kntovyoBuTE XapaKTepucTUKU
Ha mogena/craHgapra?

KakBa e opraHusauoHHaTa CTPYKTY-
pa Ha mogena/cTaHgapra?

KakBo e pa3npegesnieHUeTo Ha pasxo-
AUTe UK eNemeHTUTe Ha b6logKeTa
Ha mogena/ctaHgapTa?

1. Advisability
of model /
standard -
evaluation of
the theory,
concept and
structure

Development and documentation
of model / standard clear and
comprehensive is it?

Is the model relevant with the
intended objectives and rationale?

Does the design of the objectives and
tasks match to the model / standard
and best practices?

What are the key features of the
model / standard?

What is the organizational structure
of the model / standard?

What is the distribution of costs or
elements of the budget of the model
/ standard?

4 L] ]
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2. EdpukacHocT n
epeKTUBHOCT OT
npuaaraHeTo Ha
mogena/craHgapra
— OLLeHKa Ha npuna-
raHerto

M3nbaHABa M ce moaenbT/cTaH-
AAPTHT B rPaHMLMTE HA OYaKBaHaTa
BpemeBa pamka?

CbOTBETCTBA /I ONUCAHMETO Ha
mopgena/ctaHpapTa Ha 3gpaBHaTa
nonuTuKka?

Mma nu npomeHu B An3aitHa Ha moae-
na/cranpapTa no Bpeme Ha npuaara-
HeTo my?

Mpuema nu ce pobpe moaensT ot
NepcoHana u MeHngKbpure?

Mma nn npomsHa BbB GyHKLUUTE HA
XOpaTa M KaK ca NOB/IMAHU YOBELUKUTE
pecypcu oT BbBeXAaHeTo Ha mogena/
cTaHpapra?

KaK cneunanuctute u MeHUAKbpute
OLLeHABAT ycnexa Ha mogena/cTaH-
paprta?

2.The
efficiency and
effectiveness
of the model
/ standard -
evaluation of
the application

Is the model / standard performed
within the expected time frame?

Does the description of the model /
standard match to health policy?

Are there changes in the design of the
model / standard during its imple-
mentation?

Is the model accepted in a good man-
ner by the staff and managers?

Is there a change in the functions of
the people and how they influenced
on human resources from the intro-
duction of model / standard?

How do professionals and managers

assess the success of the model /
standard?

3. NpepocTtaBsaHe Ha
noaXoAALM FPUKN

[lo KaKkBa cTeneH npeAoCcTaBAHETO Ha
rPUXKK e B CbOTBETCTBUE CbC 34paBHa-
Ta NOJIMTUKA Ha CTpaHaTa?

[lo KaKBa cTeneH e af,eKBaTHO HUBOTO
Ha MeAMULMHCKUA NepcoHan, 3a ga
M3BbpLIMN HeobXxoaumaTa paborta?

4. HenpekbcHaTocT
W KoOpAMHauuMAa Ha
3/ApaBHUTE FPUKHK

[lo KaKBa cTeneH ce ocurypasa Koop-
AWHALUA, NPUEMCTBEHOCT U HENPEeKb-
CHATOCT Ha rpUXKKUTe B 1eyebHuTe
CTPYKTYPM, KaKTO U C APYrY CPOAHU
opraHM3auum, B No/3a Ha NaumeHTa?

3. Provision of
appropriate
care

To what extent is the provision of
care in accordance with the health
policy of the country?

To what extent is the level of medical

staff adequate to perform the work
required?

5. KomneTeHTHOCT Ha
nepcoHana

[aHHuTe 3a KBanuduKaumuaTa Ha
nepcoHana u gpyru npopecuoHanHU
AaHHU, CbOTBETCTBAT /IN HA U3UCKBa-
HUATA Ha onucaHuATa Ha obnacTute
Ha uscnegBaHe?

CbluecTBYBaT I aAEKBATHU U peanHu
nporpamm 3a KBaanduKauus, obyue-
HUe 1 NpoabAXKaBaLo obyyeHue Ha
nepcoHana?

4. Continuity and
coordination of
care

To what extent is coordination,
continuity and continuity of care
provided in healthcare structures,
and other related organizations for
the benefit of the patient?

6. JOCTBNHOCT HA
ycayrute

Mma nu iucTa Ha YaKawuTe — B oTaen-
HU neyebHM 3aBefEHUA UM TOBA €
NPUHLMN Ha cucTemara?

B cnyuaid, ye nauMeHTUTe YaKar,
KaKbB Nepuog oT Bpeme Yakar ?

KakBu ca gaHHUTE OT CpaBHEHUETO
3a BpEMeTO Ha YaKaHe ¢ aobpute
CBETOBHM NPaKTUKKN?

MUma nn pokasartencrsa, 4e nonaraHu-
Te yCUAUA U NpegnpueTuTe mMepo-
NpUATUA, We HAMANAT BpemeTo 3a
yaKaHe?

5. Competence of
staff

Do data on staff qualifications and
other professional data match the
requirements of the descriptions of
the fields of study?

Are there adequate and realistic
training programs, training and
continuing education of staff?

7. KauectBo Ha
ycnyrute

[o KakBa cTeneH nauuneHTUTe Ca
AOBOJ/IHM OT 34 pPaBHUTE YCNYTU, KOUTO
nonyvasar?

[o KakBa cTeneH nayueHTUTE onpe-
[enAT 34paBHUA NepcoHan KaTto
,TpUKoBeH” u ,,0T3nBUNB”"?

CbLiecTByBaT M Nporpamm 3a ynpas-
JIeHMe Ha KayecTBOTO Ha 34paBHaTa
cucrtema?

Wma nu pepoeHa akpeguTauma Ha
MoJena Ha rpuxka UM HAKaKea gpyra
¢$opma Ha BbHLLIHO MHEHUE UV OLeH-
Ka No OTHOLIEHME Ha KayecTBOTO?

CmATaT M y4acTHULUTE B 34paBeo-
na3HaTa CUCTeMa, Ye ce ocurypasart
BUCOKOKa4YecCTBeHU 34paBHHU rpmku?

6. Availability of
services

Is there a waiting list - in individual
hospitals or it is a principle of the
system?

If patients wait what time period are
they waiting for?

What are the details of the
comparison to the waiting time with
best international practices?

Is there evidence that efforts and
measures taken will reduce waiting
times?

7. Quality of
services

To what extent are patients satisfied
with the health services they receive?

To what extent do patients determine
the health staff as «caring» and
«responsive»?

Are there programs for quality
management of the health system?

Is there a regular accreditation of the
model of care or some other form

of external review or evaluation in
terms of quality?

Do participants in the health care

system think that high quality care is
provided?
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8. EpeKTUBHOCT Ha
pasxopure

KaKBM ca aHHUTE OT CPaBHEHUETO Ha
pasxoguTe npeau U cnep BbeexpaHe-
TO Ha mogena/ctaHgapTa?

Kakewu ca pa3xogurte Ha mogena/cTaH-
AapTa B CpaBHEHMeE C APYrU CXOAHU
mopenu?

MNopo6peHu nu ca 3gpaBHUTE pesyn-
TaTU C HaNpaBeHUTe pa3xoau nNpu
BbBeAeHUAa mogen/ctaHaapT?

8. Cost Kakeu ca gaHHUTe OT cpaBHeHMU-
Effectiveness eto What are the details of the

comparison of costs before and after

the introduction of model / standard?

What are the costs of model /
standard compared with other similar
models?

Are health outcomes improved by
the costs incurred in the introduced

9. 3gpaBHu nocnea-
cTBUA

J10 KaKBa cTeneH mogensbt e noAo0-
6pun 34paBHUA CTATYC HA HAaceNeHU-
eto?

[0 KaKBa cTeneH MoAensbT e HaManun
CKOPOCTTa Ha B/IOWWaBaHe Ha 3apa-
BETO HA HaceNeHneTo BbB BpemMeTo
(Hanp. 3a xopa ¢ XxpoHU4YHU 3a6onaBa-
HuA)?

[0 KaKBa cTeneH MoAensbT € HaManun
M3NOoN3BaHEeTO Ha 34 PaBHU YCAYTU
(Hanp. pexocnuTanusauma uam yc-
NOXKHEHUA Ha 3abonaBaHuA)?

[lo KaKBa cTeneH MoAgensbT e fonpu-
Hecb/ 32 nogo06psABaHe Ha OCHOBHUTE
3ApaBHM Nokasartenu (obwa u aeTcka
CMBPTHOCT, CpeHa NPoAbIIKUTEN-
HOCT Ha XXuBora)?

model / standard?

9. Health To what extent has the model
outcomes improved the health status of the
population?

To what extent has model reduced
the rate of deterioration of the health
of the population over time (eg. for
people with chronic diseases)?

To what extent has the model
reduced the use of health
services (eg. re-hospitalization or
complications of disease)?

To what extent has the model
contributed to improving basic health
indicators (total and infant mortality,
life expectancy)?

10. YcToitunsoct

FapaHTUpaHO M e AbATOCPOYHO du-
HaHcupaHe Ha moaena/cTaHgapra?
ChbluecTByBaT M aNTepPHaTUBHU UK
AONMBAHUTENHU USTOYHULN HA GUHAH-
cupaHe?

MoaKpensaH n e MoAENBT OT yyacT-
HUUMTE B cucTemarta?

10. Sustainability | Is a long-term funding model /
standard guaranteed?

Are there alternative or additional
sources of funding?

Is the model supported by the
participants in the system?

11.Pecypcu

KonKo KaTo KO/IMYeCTBO, KaKBU KaTo
KauyecTBO U KaKBO e reorpadcKoTo
pasnpeaeneHue Ha pecypcute?

11. Resource How much quantity, what quality and
what is the geographic distribution of
resources?

12.¥YnpasneHue

KaKbB e TMNDbT Ha ynpasBaeHue Ha
TMNA MeAULMUHCKA rpuKa?

AZLeKBaTHO /N e YNPaBAEHUETO C
nocraBeHuTe uenu?

MN3nbAHABAT 1M Ce NOCTaBEHUTE Lenu
M 3a4auM Npu CbOTBETHOTO ynpasne-
Hue?

Ocurypasa un ynpasaeHueTo edek-
TUBHOCT Ha cuctemara?

12. Management | What is the management type of the
kind of medical care?

Is management adequate to the
objectives established?

Are the established goals and tasks
performed regarding the appropriate
management?

Does the management provide the
efficiency of the system?

N3BOP HA NMOKA3ATEJIN 3A UBMEPBAHE,
OLIEHKA U CPABHEHUE

SELECTION OF INDICATORS TO
MEASURE, EVALUATE AND COMPARE

IToxaszarenure NPENCTABIAABAT HMHCTPYMEHTH, H3I0JI3Ba- The indicators are tools used to measure the parameters,
HU 33 M3MCPBaHC Ha MApaMCeTPH, CBOWCTBA MM SIBICHHUSL properties or phenomena. In particular, indicators of
Io-crenuanyo, oOKa3aTeMTe 32 CTPYKTYPA, IPOLECH U pe- structure, processes and outcomes in healthcare allow for
3yATaTH B 00IACTTa Ha 3PaBCONa3BaHETO MO3BOIISBAT [ Ce measuring the effects that certain medical and / or non-
HU3MEpBaT CPEKTUTE, KOUTO OMPEACIICHH MCAUIIMHCKH U/UITH medical activities have on the health of a population or
HEMEIMIMHCKH ICHHOCTH OKa3BaT BHPXY 3/IpaBETO Ha 1 IeHO an individual patient. For this reason they are a necessary

HaceJIeHHe WU Ha oTheieH nanueHTt. [lo ta3u IMpUuYrHaA T€ Ca
HeOGXOL[I/IM HUHCTPYMCHT 3a OLICHABAHCTO Ha e(l)I/IKaCHOCTTa

Ha 3IpaBHOTO OGCJ’Iy)KBaHe, nmpeajiarano Ha rpa>x/1aHuTe.

Bceku do6bp nokazames1 omaoeapsi Ha cJjieo-

HUume xapakmepucmuku:

N3mepumocT — nieceH e 3a U3BSXKJaHE U € Bb3MOXKHO /1a ObJIe
6e3mpo0IeMHO BB3MPOM3BENCH TPH Pa3IHMIHU 0OCTOSTEIN-

CTBa;

6 HEE an

tool for assessing the efficiency of healthcare offered to
citizens.

Each suitable indicator meets the following
characteristics:

Measurability —easy to display and may be easily
replicated in different circumstances;

Significance - related to the result that should be
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3HAYMMOCT — CBBP3aH € C pe3yiTara, KOHTo TpsOBa jaa ce
W3MEPH U/WITH TIPEICTABIISIBA 3HAYUTCIICH U XapaKTEPEH MPH-
3HAK;

H3noasBaemoct — 100pe momdpaH M KOMIIIEKCEH (OOMKHO-
BEHO € NMPHIPYKEH OT I'PAaHMYHHM CTOMHOCTH, CTAaHIAPTH H
Iparose);

SlcHoTa — TOUEH, SICEH, JIeCeH 3a OOpaBeHe;

Pa3pemumoct — oTHacs ce 3a mpodiemM, KOUTO MOXKe Jia Ob/ie
paspelieH ¢ HaJTMYHUTE CPEICTBA;

IIpuemanBoOCT — IPUEMIIMB OT CTpaHa Ha MOTPEOUTENS, KOU-
TO TpsIOBA a TO YCTaHOBH, pa3depe, OCMUCIH U MPIIIOKU.(2)

Jlo MOMEHTa HSKOJIKO EBPOMEHCKH OpPTaHM3alUU MPEToph-
YBaT [0Ka3aTeld 3a MOHUTOpPHpaHE B objacrarTa Ha 3/pa-
BEOMa3BaHETO, Oazupaiiku ce Ha TOPENOCOYCHUTE OCHOBHU
KOMIIOHEHTH Ha oOleHKara. llokazaTenuTe /MHIUKATOpUTE
ca TpPyNHUpPaHU B HSAKOJIKO OCHOBHU HANpaBJIECHUsI, KaCaCIIH:
neMorpag)ckara M COIMATHO-MKOHOMHMYECKaTa CHUTYyalus,
3/paBHUTE Pa3XOAH, 3APABHUTE PECYPCH, 3APABHUTE JNEHHO-
CTH/MHTEPBEHIINH, 3/IPaBHUS CTATYC, COLIUAIHO 3HAaYNMH 3a-
OonstBaHMs, pUCKOBH (akTopy, ap. IIpeacrassm Ha Bamero
BHUMAaHHNE HIKOH OT TSAX.

1. NokasaTtenu (vHOQUKaTopM), NpenopbLYaHn OT
OpraHusauymaTa 3a MKOHOMMUYECKO CHLTPYyA-
Hu4yecTBO U pasButue - OUCP (Organization
for Economic Co-operation and Development
- OECD).

Opranuzanusita € ocHoBaHa mnpe3 1961 r., kaTo HeWH npen-
niecTBeHUK € Opranu3anusTa 3a eBporneicKko HKOHOMHYECKO
cwrpynandectBo (Organization for European Economic Co-
operation - OEEC), cp3nanena npe3 1948 r., ¢ men agMuHu-
CTpHpaHE HAa aMEepHKaHCKaTa U KaHaJckaTa oMo 1o [Tnana
Maprran 3a Bp3cTaHOBsiBaHe Ha EBpoma cien Bropata cBe-
TOBHA BOWHA.

OUCP npenopbyea u nosizea 8 ceoume paspa-
6omku u doknadu credHume rokKasamesu:

(nocoqenu ca camo epynume nokasameiu u me3u, CoOmHocu-
MU KbM 310KadvecmeeHume 3a60ﬂ}1661Hu}l).

3apaBHHU pa3xoau
3apaBHU pecypcu

*  MRI (Anaparypa 3a si/JpeHO-MarHUTEH PE30HAHC) EINHU-
nu Ha 1 000 000 Hacenenue;

*  CT Scanner (KoMmoTspHO-TOMOTpa)CKH CKECHEPH) SIH-
aunm Ha 1 000 000 Hacenenwue;

*  Mawmorpadu ra 1 000 000 Hacenenue;

e HWucramanuu 3a rpuenneuenue Ha 1 000 000 HaceneHue;
3apaBHU JeHHOCTH

3apasen craryc (CMBPTHOCT)

*  BeposiTeH KUBOT cie paXXIaHETO, KEHH, MBKe U 00I110;

e BeposTen xuBOT cien 65-ronuiiHa BB3PACT - IKEHH,
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measured and / or represents a significant and distinctive
sign;

Usability — well selected and complex (usually
accompanied by limits, standards and thresholds);

Clarity - accurate, clear, easy to handle;

Solvability - refers to a problem that can be solved with
available resources;

Eligibility - acceptable by the user that should detect,
understand, comprehend and apply the indicator. (2)

Until now, several European organizations have
recommended indicators for monitoring in the area
of healthcare based on the above-mentioned essential
components of the evaluation. Benchmarks/indicators are
grouped into several key areas concerning: demographic
and socio-economic situation, health expenditure, health
resources, health activities / interventions, health status,
socially significant diseases, risk factors, etc. I bring to
your attention some of them.

1. Indicators (benchmarks), recommended
by the Organization for Economic
Cooperation and Development (OECD).

The organization was founded in 1961 as its predecessor
was the Organization for European Economic
Cooperation (OEEC), created in 1948 to administer
American and Canadian aid under the Marshall Plan for
European recovery after the World War I1.

OECD recommends and uses in its work
and reports the following indicators:

(only those indicators and those relevant to malignancy
are referred to).

Health costs
Health resources

* MRI (apparatus for MRI) units per 1 million
population;

* CAT scanning (Computerized Axial Tomography),
Computed Tomography Imaging units per 1 million
population;

*  Mammographs per 1 million people population;
 Installations for radiotherapy of 1 million population;
Health activities

Health status (Mortality)

* Probable life after birth, in general, women and men;
» Probable life after 65 years - men, women and total;

* Potential years of life lost (PYLL), all cases in women
and men;

Chronic conditions (non-communicable diseases)

Malignancies
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MBKE U 001110;

* [lorenumanuau rogwau Ha u3ryoeH sxuBot (PYLL), Bcuu-
KU CJIyYau TP KSHHU U MBKE;

XpOHUYHH CHCTOSIHUSA (HeUH(EKINO3HU 3200JIsIBAHU)
3s10kayecTBeHH 3200/15IBAHUS

* Cmy4am Ha CMBPTHOCT, CMBPTHU ciydanm Ha 100 000
JKEHU, MBXKE U 00I110;

e Bboxamunau paszxoau Ha 100 000 HaceneHwue.
3abosiBaHUS HA JUXATEJIHATA CHCTEMA
3axapen quadet

Puckosu gaxkropn

° TIOT}OHOHyH_IeHe, % ot JKCHU, MBIKE U Bb3pPaCTHO HacCeCJIC-
HHUC, KOUTO Ca CIKCAHCBHMU ITyIIa4yu;

e ANKOXOJHA KOHCyMAaIus B JTUTPH Ha HACENEHUEeTO Hax 15
U TIOB€Ye TOANIIHA BH3PAacT;

* HannopmeHo Terno, % Ha )KeHH, )KeHH ¥ Bb3PacTHO Hace-
nenune ¢ 25 < BMI <30 kg/m?

* 3armbcTABaHE, % Ha KCHH, )KEHU U BH3PACTHO HACEJICHHE
¢ BMI > 30 kg/m?

* HannopmeHo Terno, % Ha )KeHH, )KeHH ¥ Bb3PacTHO Hace-
nenne ¢ BMI > 25 kg/m?;

IMoka3zaTeuTe MPEACTABJISABAT HHCTPYMEHTH, H3II0JI3BAa-
HU 32 n3MepBane. [lo cmenuaaHo, MoKa3aTeJuTe 3a pe3yJi-
TaTH B 00J1aCTTA HA 3[PABEONAa3BAHETO MO3BOJISIBAT /12 Ce
u3MepBat epeKTHTE, KOUTO ONMpeTeTeHH MeTUIHHCKH Jie-
YeHHsI U MPOIETYPH OKA3BAT BbPXY 3/[PaBeTO Ha Aa/JeHO
HaceJieHHe WM HA OTAeJieH mamuenT. [1o Tasu npuunHa Te
ca HEOOXOIMM MHCTPYMEHT 3a OLCHSIBAHETO HA C(PUKACHOCT-
Ta Ha 00CITYy)KBaHETO, PEIIAraHo Ha TPaXKIaHUTE.

2. 3gpaBHM nokasatenu B EBponenckus
cbto3. lNMokasaTtenun, nons3saHn ot EBpocTar
(EUROSTAT)

IMpoekrsr ECHI (3mpaBHM mnokasarenun Ha EBpomeiickus
cb103) Oe peanusupan B pamkute [Iporpamara 3a o01mecTBeHO
3apase 2003-2008 r. Pe3yntarsT € cnuchbk ¢ 88 HHANKATOPH B
obiacTTa Ha OOIMIECTBEHOTO 3paBe, MOAPEICHH CIIOPE KOH-
LENTyaJlHaTa BU3Ms BBPXY 3APABETO U 3/1PABHUTE JETEPMHU-
HaHTH. BTopaTta mporpama B obmactra Ha 3apaBeTo (2008 —
2013r.) uMa 3a 1ed 1a KOHCOJIMANPA U pas3lIupu CUCTeMaTa OT
nnaukatopu ECHI mo-ycroitunBa cucrema 3a MOHUTOPUHT Ha
3apaseTto B EBpora u 1a mpeaocTaBu cpaBHUMa HHPOPMAIIHS
3a 37JpaBETO Ha EBPOIEHCKHUTE IPaskJaHN upe3 pa3padoTBaHe
Ha 3/IpaBHU MIOKa3aTeJIM U ChOMpaHe Ha JaHHH. (4)

EUROSTAT e craructuueckara ciyx0a Ha EBpomneiickus
ch103, Hamupaia ce B JltokcemOypr, chopmupana npe3 1953
I., 3a 7a o0CIyXBa cChb3/ajeHaTa ToraBa EBpomeiicka oO1i-
HOCT 3a BbINIMIIA U cToMaHa. [Ipe3 1958 1. T4 ce mpeBprbIna
B I'enepanna nupexuus (I'J[) ma EBpomeiickata komucus.
KutouoBara posst Ha EBpocrar e na crbupa, o0padboTBa, nosu-
JUbpIKa, aHAJIM3Mpa M MPEJOCTaBs CTATHCTUYECKU JAaHHH Ha
KoMmucusra u ipyru eBponeiicku WHCTHTYIUH.

8 HEE an EENR
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» Cases of mortality, deaths per 100 000 men, women
and total;

* Hospital costs perl00 000 population.
Respiratory diseases

Diabetes mellitus

Risk factors

*  Smoking, % of men, women and elderly population
who are daily smokers;

* Alcohol consumption in liters per capita and more
than 15 years of age;

* Overweight,% of women, and elderly population with
25 <BMI <30 kg / m?;

* Obesity,%0 of women, and elderly population with
BMI> 30 kg / m?%

* Overweight,% of women, and elderly population with
BMI> 25 kg / m?;

The indicators are tools used to measure. In
particular, the results indicators in the health field to
measure the effects that certain medical treatments
and procedures have on the health of a population
or an individual patient. For this reason they are a
necessary tool for assessing the efficiency of services
provided to citizens.

2. Health indicators in the European Union.
Indicators used by Eurostat (EUROSTAT)

The project European Core Health Indicators (ECHI)
was realized within the Public Health Programme 2003 -
2008. The result is a list of 88 indicators in the field of
public health, mentioned according to the conceptual
vision on health and health determinants. The second
program in the field of health (2008 - 2013) aims to
consolidate and extend the system of indicators ECHI
as a more sustainable system of health monitoring in
Europe and to provide comparable information on
the health of European citizens by developing health
indicators and collecting data. (4)

EUROSTAT is the statistical office of the European
Union, located in Luxembourg, formed in 1953 to
serve that time established European Coal and Steel
Community (ECSC). In 1958 i became the Directorate-
General (DG) of the European Commission. The key
role of Eurostat is to collect, process, maintain, analyze
and provide statistical data to the Commission and other
European institutions.
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3dpaeHu uHOukamopu:
Jemorpadcka u conuaIHO-NKOHOMHYECKA CUTYALUS

3apaBeH cTaryc
- CpenHa MpOABIKUTEITHOCT Ha KHUBOT;
- CMBpTHOCT (CMBPTHH CIIy4aH), CBbp3aHa chC 3a00s-
BaHMUS,;
- YecToTaTa Ha pakoBHUTE 3a00JISIBAHMUS;
- O4yakBaHa MPOABKUTEIIHOCT Ha TONNHUTE B 37[paBe
- Healthy Life Years (HLY);
- O4yakBaHa MPOABDKATEIHOCT HAa TOIUHUTE B 37[PaBe -
APYTH;

I{eTele/lHaHTH Ha 31paBeTo

31paBHH HHTEPBEHIINHU: 3APABHHU YCJIYTH
- CKpHHUHT Ha paK Ha I'bp/aTa;
- CKpHHUHT 32 paKk Ha MaTOYHATa MNHKa;
- Pak Ha 1e6enoTo YepBO CKPUHUHT;
- bonauyHM nerna;
- Jlexapurte, 3aeTH ¢ Je4eOHa AeHHOCT B 3 paBeora3HaTa
cucTeMa;
- MenuuuHCcKH cecTpH, paboTeIn B 3[paBeona3Hara
cucTeMa;
- MoOuTHOCT Ha 3paBHUTE MPOPECHOHAIHUCTH;
- Me}II/IHI/IHCKI/I TEXHOJIOTHUU: AAPEHO-MAriuTCH PE30-
HaHC ¥ KOMITIOTBPHA ToMOorpadus;
- M3nucanu nanueHTH/00JHUYHH CITydau 110 orpesielie-
HU JINaTrHO3H;
- M3nincanm u onepupaHy MAIlMEHTH 110 ONIPEICICHH
JINaTHO3M;
- CJ'Iy'-IaI/I Ha OOJIHUYHU JHU 110 ONPEACTICHN AUarHO31
U ciydau Ha OOJTHUYHU JIHU T10 ONPEJIeNICHH JUarHO3H C
OCBIIIECTBEHA ONIEpaTHBHA IIPOLIEYPa;
- CpenHa MpOABIDKATEITHOCT Ha MPECTOS 110 OIpeiete-
HU TMaTHO3M U CPeJHA MPOIBIKUTEIHOCT HA TIPECTOS
10 ONPEIECTICHN INAarHO3H C OCBIIECTBEHA ONEPATHBHA
mpouenypa;
- 30panu onepaTuBHU MPOLETY PU;
- [Ton3BaHe/00ppIIaEMOCT KBM MEITUITUHCKA TOMOIIL,
n30paHu TPyIu;
- MoOHITHOCT Ha MAIUEHTHUTE;
- OcurypuTenHo/3acTpaxoBaTEIIHO MOKPHUTHE;
- [Ipe:kuBsieMoOCT MpH cJyYauTe HA PaK;
- PaBHONIOCTaBEHOCT M JIOCTBII JIO 37IpaBHU YCIYTH;
- Bpeme 3a yakane 3a 130MpaHu XUpypruvdecky onepa-
LUY;
- XUpyprudHy paHeBH WHPEKIIHIH;
U IpyTH

KauecTBO Ha AUATHOCTUKATA U JICYCHUETO HA PaK

31paBHM HHTePBEHIIMU: POMOLMS HA 3PaBeTO

3. NMokaszarenu,
EUPHORIC

EUPHORIC e MynTHAMCHUILIMHAPEH MPOEKT, Ch(HUHAHCH-
pan ot EBpomneiickus cbro3 3a nepuoga 2003 —2008 1., HO ChIIIO
Taka € ¥ Mpeka, KOsITO 3a IeJIUTe Ha NMPOoeKTa BKJIoYBa 15
nHcTUTYIMu oT 10 pasnuunHu eBponeiicku crpanu u Mspaen,
ennH TexHosorndeH naptHeop (Consorzio interuniversitario
per le Applicazioni di Supercalcolo per Universita e Ricerca -
CASPUR) u Arennusira 3a HayuyHa KomyHuKanus Zadig.

nons3BaHu no npoeKTa

B W W 2015 ™ = = BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.7 M MN: 1M W m ™

HEALTH POLICY AND PRACTICE

Health indicators:
Demographic and socio-economic situation

Health status
- Life expectancy;
- Mortality (deaths) related to diseases;
- The incidence of cancer;
- A disability-free life expectancy - Healthy Life
- Years (HLY);
- Healthy life years - other;

Determinants of Health

Health interventions: health services
- Screening for breast cancer;
- Screening for cervical cancer;
- Colon cancer screening;
- Hospital beds;
- Doctors engaged in medical activities in the
healthcare system;
- Nurses working in the health care system;
- Mobility of health professionals;
- Medical technologies: magnetic resonance
imaging and computed tomography;
- Discharged patients/hospital cases in certain
diagnoses;
- Discharged and surgical patients in certain
diagnoses;
- Cases of hospital days for certain diagnoses and
cases of hospital days for certain diagnoses with
performed surgical procedure;
- Average length of stay for certain diagnoses
and average length of stay for certain diagnoses
performed with a surgical procedure;
- Selected operational procedures;
- Use/turnover to medical care, selected groups;
- Patient mobility;
- Insurance/insurance coverage;
- Survival in cancer cases;
- Equity and access to health services;
- Waiting times for elective surgery;
- Surgical wound infections;
and other

Quality of diagnostics and treatment of cancer

Health interventions: health promotion

3. Indicators used in the project EUPHORIC

EUPHORIC is a multidisciplinary project co-financed
by the European Union for the period 2003 - 2008, but
also a network for the project includes 15 institutions
from 10 different European countries and Israel, one
technological partner (Consorzio interuniversitario per
le Applicazioni di Supercalcolo per Universita e Ricerca
- CASPUR) and the Scientific communication agency
Zadig, Roma.
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OcHoBHaTa LieJ1 Ha NIPOEKTa € J1a UHTErpUpa Bede ChIIECTBY-
BalllMs MPAaKTUYECKH ONUT W 3HAHUETO B CTPAHHUTE, KOU-
TO yuacTBar B mpoekta (ABctpus, bearapus, Ounnannus,
®pannus, I'epmanus, Uspuus, Uspaen, Utanus, Crnopamika
penyonuka, Mcrianus u [llBenns), 3a na:

* YCTaHOBHW BB3MOXKHOCTTA 3a pa3paboTBaHE HA OOIIH TO-
Ka3aTeJH 3a pe3yNTaTh B 00J1acTTa Ha 3/[paBEONa3BaHETO,
BaJIMIHU B 1si1a EBporna;

* OLECHM KOJHMYECTBEHO IIOKA3aTEJINTE 3a pe3yJTaTH Ha
n30paHu MEIMIMHCKU JEWHOCTH, KaTo pa3padoTH cTaH-
JlapTU3UpaHa METO/IOJIOTHsl, Bb3 OCHOBA Ha U3YepIaTesiHa
nHpOpMaIUs 32 IIOKa3aTeNINTEe Ha PE3yJITaTH U IPOyYBa-
HETO Ha BaJIMJHOCTTA Ha CHOpPAaHUTE NaHHM NPU PYTHH-
HaTa paboTa;

*  IpeAOoCTaBH OOCKTHBHA U PO3padHa HH()OPMAIIHS OT BHU-
COKO KaueCcTBO, KOSITO Jia O'bJIe JIECHOOCTHITHA 33 MOTpe-
OUTEINTE;

e oOMeHs mH(pOpMaIMsi OTHOCHO KauyeCTBOTO Ha CTaHJAap-
TUTE, TOOPUTE NPAKTHKHU U e(PUKACHOCTTA B 00JIACTTA HA
001IeCTBEHOTO 37IpaBe;

* OTKpoHu 06IIII/IT€ CJIICMCHTH 3a L CIIUA EBpOHeﬁCKH CBbIO3,
C OrJieq U3rpax1aHeTo Ha CbBMECTHA rmaT(bopMa, KOATO
Jla HaCbp4aBa AOCTbhIIA 10 ,H06pI/IT€ IMPAKTUKHU 3a BCUYKH
CBpOHCﬁCKH TrpaxxaaHu.

OcHoOBHATa 3a/1aya Ha ITPOCKTA € OLICHABAHE HA 3APABHUTE CU-
CTEMHU, C LEC]T HOHO6p}IBaHe Ha JICYCHHUETO.

[TokazaTenuTe 3a pe3yNTaTH MO3BOJISIBAT Ja CC H3BBPIIBAT
CpPaBHEHUS MEXIYy OOTHHYHHTE CTPYKTYpPH U Ja Ce U3Mep-
Ba e(pMKACHOCTTA HA JUATHOCTHYHO-JIeueOHus rporec. J[bi-
OokoTo ybexaeHne Ha EBporneiickusi ¢hio3, apryMeHTHPAHO
¢ ICWHOCTH, IPEANPHETH B 00JIACTTA HA 3/IpaBEOIa3BAHETO,
€ 4e CPaBHEHHMETO HAa HMBOTO HAa OOCIY)KBAaHE HA OTACIHHU-
Te OOJHUYHH CTPYKTYPH MPABH Bb3MOXKHO Ja C€ ONPEICIIsT
cnabuTte u MpoOIEMHUTE MECTa, a ChITO M MPEICTABIISIBA CTH-
MYyJI 32 TO100psIBaHE HA COOCTBEHUTE MTOCTHIKCHHMSL.

UYpe3 npoekma EUPHORIC:

* Ha HepcoHaia B OOTHUYHUTE CTPYKTYPH CE IPEAOCTABS
e(hrkaceH U 0O0EKTUBEH HHCTPYMEHT 32 CAMOOIICHKA;

® PE3YIATATUTE, IOCTUTHATH OT OTACITHUTE CTPYKTYPH U JIC-
yeOHHU 3aBC/ICHUA, CTaBaT Hy6J’II/ILIHO JOCTOSTHHUC,

* U3BBPIIBA CE CPABHEHHE MEX]Y OTICIHUTE CTPYKTYPH,
KOETO BOJIM /IO MOOLIPSBAHETO HA 37[PAaBHUS MIEPCOHAT;

* MPEAOCTABAT CC HHCTPYMCHTH M MCXaHU3MH 32 HHCTHUTY-
IMOHAJIHUTE PHKOBOAUTEIIA U MCHUKBPH Ha JICUCOHUTE
3aBeZIeHusI 32 M300p, MIIAHUPAHE U MTOJI3BAHE HA HAJTHYHU-
Te pecypcu;

* cB3maBar ce pehepeHTHU CTOHHOCTH 3a M3ITBIHCHUC Ha
MEIUIITHCKUTE MPOLCAYPH.

10 HEE an EENR

HEALTH POLICY AND PRACTICE

The main objective of the project is to integrate already
existing experience and knowledge in the countries
involved in the project (Austria, Bulgaria, Finland,
France, Germany, Greece, Israel, Italy, Slovak Republic,
Spain and Sweden) in order to:

» establish the possibility of developing common
performance indicators in health, valid throughout
Europe;

* quantify the indicators for outcomes of selected
medical activities by developing a standardized
methodology based on comprehensive information
on the performance of the survey results and the
validity of the data collected in routine work;

» provide objective and transparent information of
high quality, which has to be easily accessible to
CONsumers;

* exchange information on quality standards, best
practices and efficiency in the field of public health;

* highlight common elements throughout the European
Union in order to build a joint platform to promote
access to best practices for all European citizens.

The main task of the project is the evaluation of health
systems in order to improve treatment.

Indicators for results allow comparisons between
hospital structures and measuring the effectiveness of
the diagnostic and treatment process. Deep conviction of
the European Union, argued with activities undertaken
in the field of health, is that the comparison of the level
of service of the individual hospital structures makes it
possible to identify weaknesses and problem areas, and
an incentive to improve their own performance.

Having in mind the project EUPHORIC:

+ staff in hospital structures are provided with efficient
and objective tool for self-assessment;

» the results achieved by the different structures and
hospitals are made public;

» toperformacomparison between different structures,
leading to the promotion of health personnel;

* to deliver tools and mechanisms for institutional
leaders and managers of medical establishments to
choose, plan and use of available resources;

» to establish reference values for the performance of
medical procedures.
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lNMoka3zamenu Ha npoekma EUPHORIC
A. CppredHOCHA0BY 3a00JISIBAHUS U XUPYPIHs;
B. 3710kauecTBeHn 3200/ 151BaHUS;
B1 Pak na MuleyHaTAa 7Kj1€3a: OTHOCHTEJ/IHA BEPOSITHOCT 32

oueJisiBaHe (U3JIeKyBaHe, NPOABJKUTEJTHOCT HA KM-
BOTA);

B2 Pak Ha OeauTte 1po0oBe: OTHOCHTEJHA BEPOATHOCT 32
oueJisiBaHe (U3JieKyBaHe, NPOABJKUTEJTHOCT HA KM-
BOTA);

B3 Pak Ha 1e0e10TO 4epBO: OTHOCHTEHA BEPOSITHOCT 32
oueJiiBaHe (M3JIeKyBaHe, NPOABJKUTEJHOCT HA KM-
BOTA);

C. Nudexmno3an 3a00IsIBaHUS;

D. Ipyru XpoHUYHU 3a00/I5IBaHUS;
E. Opronenus;

F. Tpancmianranuu;

G. CremnrHa oMo,

H. Paxxgane n Mali9YuHCTBO;

I. Opyru.

Excneprausit 6opx Ha MOPE 2014 ,,IloBenenue npu oBa-
pHAJIeH KapUHHOM” IpHe W IpeAiara NnpH MnocJiefBamio
HA0JII0JlcHHE M NMPHUAbPKAHE KbM MEIMIUHCKHTE CTaH-
AapPTH, OCHOBAHH HA J0KA3aTEJICTBA — OLIEHKA M KOHTPOJI
HA cJIeTHHTe NMOKA3aTen:

UHOukamopu 3a OQuazHOcCMuKka U Jie4yeHue,
30pasHu deliHocmu

*  M3BbplueHu MpeonepaTuBHU AUATHOCTHYHU POLIEAY PH
— o6pasno uscneasane (KT unu AMP), cepymen CA-125;

*  OrmpenereH XUCTONIOTHYCH BUJT M TPEHJT HA TYMOpa;
e OmnpeneneH craauii;

* [IpoBemeHO XUPYPrUTHO JICICHHUE — CTIOPE H3UCKBAHU -
Ta 3a ChOTBETHUS CTaUM;

° HpOBeHEHa XUMHUOTEpAIudg — Npea- U CICAOINCPATUB-
Ha, CrIopeJ U3NCKBAHUATA 3a CbOTBCTHHU A CTa,HI/Iﬁ;

« IIpoBeneHa TapreTHa Tepamus - CIIOPE M3UCKBaHUATA 32
CHOTBETHUS CTaAMil.

Io-aeraiiino Morar Ja ce pa3rjieJaaT U OTAeJJHUTe BH/I0-
Be U3BbPIIEHU XUPYPrUYHU NPOoUeAyPH (IMATHOCTHYHH U
JeyeOHH, BKJL. JIUM(pHA JUceKnNs), KAKTO U NPUJIOKEeHUTe
MequKaMeHTH (0poil KypcoBe, MPOABIKUTETHOCT) 32 CU-
CcTeMHa Tepanus, M3BUCKBAHU OT CTAHIAPTA.

OCBeH CTeIleHTa Ha ONpUuABbPIKAHEC KbM CTAHAAPTUTE, HA OLCH-
Ka MoAJICIKaT U pE3yJITATUTE OT CIIa3BAHETO UM, 3a KOCTO KATO
NOAXOAAIMN MHAUKATOPU MOKE a C€ U3IOJI3BAT:

KAYECTBO HA IMATHOCTUKATA U
JIEMEHUETO HA PAK, PE3YIITATU;

KpamkocpoyHu uHOukamopu:

®* YCJIOXKXHCHUA 10 30-£[HI/I CJIC JICUCHUCTO (CCHCI/IC, TPOM-

HEALTH POLICY AND PRACTICE

Indicators of the Project EUPHORIC
A. Cardiovascular diseases and surgery;
B. Malignancies;

B1 Breast Cancer: relative survival rate (medication,
life expectancy);

B2 Lung Cancer: relative probability of survival
(medication, life expectancy);

B3 Colon Cancer: relative survival rate (medication,
lifetime);

C. Infectious diseases;

D. Other chronic diseases;

E. Orthopedics;

F. Transplantation;

G. Emergency;

H. Birth and Maternity;

L. Other.
The expert board of MORE 2014 «Behaviour in
ovarian cancer» adopted and offered in subsequent
monitoring and adherence to evidence-based medical

standards - evaluation and control of the following
parameters:

Indicators for diagnostics and treatment,
health activities

» Performed preoperative diagnostic procedures —
diagnostic imaging (CT or MRI), serum CA-125;

* Certain histological type and tumor grade;
* A certain stage;

» Surgical treatment performed- as required for the
respective stages;

e Conducted chemotherapy - pre- or postoperative,
according to requirements of the stage;

» Targeted therapy conducted - as required for the
respective stages.

In more details can be seen and different types of
surgical procedures performed (diagnostic and
treatment ones incl. Lymph node dissection) and
the accompanying medication (number of courses,
duration) for systemic therapy required by the
standard.

Besides the degree of adherence to the standards and
the results of compliance will be assessed, for which as
appropriate indicators can be used:

QUALITY OF DIAGNOSTICS AND
TREATMENT OF CANCER, RESULTS;

Short-term indicators:

« complications at 30 days after treatment (sepsis,
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60eM00IIus1, CHPICYHOCHIOBH, JIP.);
*  BBTPEOOJHUYECH JICTAUTET;
e getanurteT A0 30-aHU UK 10 3-Mecela Clie JIEYEHUETO;
*  OOJHUYCH MPECTOM;
*  CTOHWHOCT Ha JICYEHUETO;

* pexocClmUTaIu3aIys B paMKUTe Ha 1 mecer.

AwbnzocpoyHu uHOukamopu:

e 00mIa MPEKUBSICMOCT;

° CBO6OZ[Ha oT 3a00iABaHe MMPEIKUBACMOCT;,
° 4YeCTOTa HA pCHUIAUBUTE,

* CpEeIHO BpeME J0 PELUUIUB;

° TIIPEKUBACMOCT CJICH JICYCHNE HA PCIUINB,

° KJIMHUKO-OHOJIOTHYHH XapaKTCPUCTHUKU — OCTATBHUCH TY-
MOp clie]l onepalnusTa, KpbBo3aryoa, NpoabIKUTETHOCT
Ha ornepanudaTa, HaJA4Yue€ Ha aCluT, CEpyMHHU HHUBA Ha
CA-125, mepdopmaHc craTyc, ocaeJOBaTeTHOCT Ha IPO-
BEACHUTE BUIOBC JICUCHUS U JIP.

Hemoepadghcku, coyuarHo-UKOHOMUYECKU,
cmpykmypHuU ¢pakmopu, koumo mpsibea da ce
e3emam npedesud rnpu oueHKa Ha pe3ysmamu-
me om crna3saHemo Ha cmaHOapmume,

ca 5-12:

* Bwb3pact Ha MAIUEHTHUTE;

*  OOpBITaeMoCT/IION3BaHe Ha yCIyTaTa OT OTICITHH TPYIIH;
* Bpeme OT AMArHOCTHITUPAHETO JI0 HAYAJIO Ha JICUCHUETO;
* Cranuif, B KOUTO € JUATHOCTHIIMPAHO 3200IISIBAHETO;

* Ot xoro e guarnoctunupano-OIJI, cnermanuct, BJI3

*  XWCTOJIOTMYEH BUJI U TPENJI HA TYMOpa;

* Buja Ha 5eueOHOTO 3aBefcHME (CrEIHATN3UPAHA OHKO-
JIOTMYHA, YHUBEPCUTETCKA, MHOTOMPOQHIIHA WK JpyTa
OomHUIA);

*  OO6ewm xefiHocT (OpOit IeKyBaHHU TOAMIITHO) HA JEYEOHOTO
3aBe/ICHNE WM JICKYBAIIHs CKHII/JIeKap;

e 371paBHOOCUTYPHUTENEH CTaTyC Ha NAIllUCHTUTE;
*  MoOWIHOCT Ha MAIIUEHTHUTE;

*  VYIOBIETBOPEHOCT Ha MAIMEHTUTE OT MPEIOCTABEHUTE
YCIIyTH.

Nuaukaropute 3a OLEHKAa ca OTHOCUTEJHHUTE [IsJ10Be
(%) Ha MalMeHTHTE, NIPU KOUTO € U3NbJIHEH ChbOTBETHUS
ACMEKT, 0T BCUYKHU MOAJIeKAIIH.

WHTepnperarusaTa Ha pe3ylTaTUTE OT OIeHKaTa TpsiOBa 1a e
BHUMAaTEJIHA U J1a CTaBa B KOHTEKCTa Ha L[AJIOCTHATa OpraHu-
3alusl Ha MEIMIIUHCKOTO 00CITy )KBaHe, KaTo Ce UMa MPEABH/,
ye MOXKe Jla UMa 1 (aKToOpH, YUETO JEHCTCBUE HE MOXKE Ja Ce
U3MEPHU.

12 I Ton 60 N K. 3

HEALTH POLICY AND PRACTICE

thromboembolism, heart, etc.);
* In-hospital mortality;
» lethality to 30 days or up to 3 months after treatment,
* hospitalization;
e cost of treatment;

» re-hospitalization within 1 month.

Long-term indicators:

e overall survival;

e disease-free survival;

* relapse rate;

* median time to relapse;

» survival after treatment of relapse;

 clinical and biological characteristics - residual tumor
after surgery, blood loss, duration of surgery, presence
of ascites, serum levels of CA-125, performance
status, conducted sequence of treatments, etc.

Demographic, socio-economic, structural
factors to be taken into account when
evaluating the results of compliance with
the standards are 5-12:

* Age of patients;

» Turnover/use of the service by individual groups;

* Time from the diagnostics to the start of treatment;
» Phase in which the disease is diagnosed;

. From whom it is diagnosed - GP, specialist, medical
establishment;

» Histological type and grade of the tumor;

» Type of hospital (oncology, university, or other multi-
profile hospital);

*  Volume (number treated per year) of the hospital or
medical team / physician;

» Health insurance status of patients;

» Patient mobility;

» Patient satisfaction with the services provided.

Evaluation indicators are the relative shares (%) of
patients for whom is completed the relevant aspect of
all subjects.

Interpretation of the results of the evaluation must
be careful and take place in the context of the overall
organization of health care given that there may be factors
which action cannot be measured.
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lMpunoxeHue 1.

lMpudbpxaHe KbM MeOUUUHCKU cmaHdapmu, OCHO8aHU Ha
dokazamersicmea rpu ogapuarneH KapyuHOM — OUeHKa U
KOHmMpos

HEALTH POLICY AND PRACTICE

Annex 1.
Adherence to evidence-based medical standards in
ovarian cancer - assessment and control

MpudvbprcaHe KoM MeAUYUHCKU cmaHAapmu, OCHOBAHU HA
doKazamencmea — OUeHKa U KOHMposn

Adherence to evidence-based medical standards -
assessment and monitoring

Bbnpeku HanpeabKa B AMAarHOCTUKATa, 1€4EeHNETOo U NO3HaBaHe-
TO Ha bonecTTa, NauMeHTUTe C oBapuaneH KapumuHom (OK) umar
CPaBHUTE/IHO HWUCKa NpexusaemocT. Cnopeg nocaeaHn ny6am-
KyBaHM AaHHu 3a EBponal neTroauiHaTa npexmnssaemoct e 38%
1 Bapupa ot 31% B ObeanHeHoTO KpancTeo 1 MpnaHgua po 41%
B CeBepHa EBpona. He ce HabnwogasBa 3HauMmo nogobpsisaHe
Ha NpeXuBAemocTTa, ocBeH B M3TouyHa EBpona, kbaeTo neTro-
OULWHATa NPEeXUBAEMOCT ce yBesinyaBa oT 32% npes nepuoaa
1999-2002 r. oo 36% npe3 2005-2007 r. B bbarapusa 14 e 33.4%,
3a guarHoctmumpanmte ¢ OK npe3 2000-2007 r. Cpes, OCHOBHUTE
daKTOpK, KOUTO BAUAAT BbPXY NPEKNBAEMOCTTA Ha NaLUEHTUTE,
€ Y NPUADBbPKAHETO KbM MEeANLMHCKMTE CTaHA4APTU 3a ieyeHue
— }aKT, KOMTO MOTUBMPA OHKOJIOFMYHUTE obLLecTBa Aa paspa-
60TBaT, aKTyannsumpaT 1 ga cnefsaT 3a CNa3BaHeTo Ha CTaH4apTyU
33 AMArHOCTMKA U 1eYeHne, OCHOBaHU Ha goKasaTtesncTea.> > Mpu-
ObPXKAHETO KbM NpUeTuTe CTaH4APTM 3aBUCK OT 34paBHaTa no-
NINTUKA, ONUTA N MOTUBALMATA HA NeKapuUTe, CbTPYAHNYECTBOTO
OT CTpaHa Ha NauWeHTN 1 Ha/IMYMETO Ha HeobxoaMmKM pecypcu.

CmeneH Ha npudvpyaHe KbM MeOUUUHCKU cmaHdapmu.
CTeneHTa Ha Crma3BaHe Ha CTaHAAPTUTE ce OLeHsABa uypes3 Ba-
NMANPAHN UHAMKATOPU U BEHYMAKWMHIOB aHaiu3, KOUTO OCU-
rypasat 40 ronsiMa CTeneH CPaBHUMOCT Ha pe3ynTaTuTe Mex-
Oy OTAENHW neyebHW 3aBeAeHUA, MEAVULMHCKU EKUNU Uaun
pernonHn.* * * MHgukaTopuTe Tpabea Aa ca CbobpaseHN KaKkTo
C NpUeTUTEe MeAULMHCKM CTaHAaPTH, Taka U CbC cneunduyHm-
Te 0c06eHOCTM B OpraHU3auuaTa Ha MeAULMHCKOTO 06CayX-
BaHe B CbOTBETHATa AbP¥KaBa M JOCTbNHATa MHPOpPMaLMs, Aa
ca CbracyBaHU C eKcnepTuTe B AMArHOCTUKATa, JIeYEHUETO U
npocieAABaHETO Ha NaLMEHTH, Aa Ca IeCHU 33 MHTeprpeTauua
M Aa ca nosesHn npu HeobXoAMMOCT OT B3eMaHe Ha pelleHue.

ACMeKTH, KOUTO ce aHa/nM3MpaT Npu OLEHKa CTEMeH Ha npu-
Obp’KaHe KbM MeAUUMHCKM cTaHaapTu 3a OK, ca: > & 1012

(1) n3BbplIEeHM NpeaonepaTMBHU ANAarHOCTUYHM NPoLeaypyu —
o6pasHo nscnensaHe (KT unu MPT), cepymeHn CA125;

(2) onpeaeneH XMCTONOTMYEH TUN U TPENANHT Ha TYMOP3;
(3) onpepeneH ctaani;

(4) npoBeaEHO XMpPYPrUYHO leYyeHne — cnopes U3ncKBaHuATa
3a CbOTBETHUA CTaAUN;

(5) npoBegeHa xummnoTepanua — Npea- Uav caefonepaT1eHa,
cropeg U3NCKBaHUATA 32 CbOTBETHUA CTaANM;

(6) npoBeaeHa TapreTHa Tepanua — cnopes U3MCKBaHMATa 3a
CbOTBETHUA CTAAUNA.

Mo-geTaitIHO MOraT Aa Ce pPasrieXaaT U OTAE/HU U3BbPLIEHU
BMAO0BE XWUPYPrUYHW Npoueaypw (AMarHOCTUYHM U ievebHu,
BK/. IMMHA AMCEKUMA), KAKTO U MPUNOKEHN MEANKAMEHTH
(6po¥i LMKAW, NPOABIKUTENHOCT) 38 CUCTEMHA Tepanusa, U3uc-
KBaHM OT CTaHAapTa. MHAMKATOPM 33 OLEHKa ca OTHOCUTETHUTE
Asnose (%) Ha NaLMEHTU, MPU KOUTO € U3NbJHEH CbOTBETHUSA
aCneKT, OT BCUYKM Nogaexalum.

Pesyamamu om cna3eaHe HA MeOUUUHCKU cmaHdapmu.
OcBeH CTeneH Ha MNpUAbPNKaHE KbM CTaHAapTW, Ha OLEH-
Ka noAane)at M pesynTaTuTe OT CMNasBaHETO MM, 3a KOeTo,
KaTo MNOAXOAAWM MHAMKATOPU MOXe Aa ce m3nonssart: >3

(1) KpaTKOCPOYHM UHAMKATOPK: YyCNOXKHEHMA Ao 30 AHW cnen,
neyeHueTo (cencuc, Tpomboembonua, CbpAeYHOCHA0BM, AP.),
BbTpeboNHUYeH netanuteT, netaautet o 30 gHU uam go 3
mecela cnes nevyeHneTo, 60HUYEH NPECTON, CTOMHOCT Ha
NleYeHUNeTo, pexocnuTanmnsaumny;

(2) BBArOCPOYHM MHAMKATOPK: 06LLA NPEXKMBAEMOCT, MPEKMUBSA-
emocT 6e3 60necT, yecToTa Ha peunansu, cpegHo Bpeme Ao
peuunamnB, NPeXNBAEMOCT CNes IeYeHME Ha PeLnans.

Despite advances in diagnosis, treatment and awareness
of the disease, patients with ovarian cancer (QA) have
relatively low survival. According to the latest published
data for Europe! five-year survival was 38% and ranged
from 31% in the UK and Ireland to 41% in Northern Europe.
No significant improvement in survival except in Eastern
Europe, where the five-year survival increased from 32%

in 1999-2002 to 36% in 2005-2007 In Bulgaria it is 33.4%
for diagnosed with ovarian cancer in 2000 -2007. Among
main factors that influence the survival of patients is the
adherence to medical treatment standards - a fact that
motivates cancer societies to develop, update and monitor
compliance with the standards for diagnosis and treatment
based on evidence. #3 Adherence to accepted standards
depends on health policy, experience and motivation of
physicians, cooperation of patients and the availability of
necessary resources.

Degree of adherence to medical standards. The degree

of compliance is assessed by validated indicators and
benchmarking analysis that provide largely comparability
of results between different hospitals, medical teams or
regioni.* > Indicators must comply with both accepted
medical standards and the specific characteristics of the
organization of medical services in the country and avail-
able information, to be coordinated with the experts in the
diagnosis, treatment and follow-up of patients are easy to
interpret and are useful in the need for a decision.

Aspects that are analyzed to assess the extent of adher-
ence to medical standards for ovarian cancer are: > #1012

(1) preoperative diagnostic procedures performed -
imaging (CT or MRI), serum CA125;

(2) a fixed histological type and grading of the tumor;
(3) a certain level;

(4) performed surgical treatment - as required for the
respective stages;

(5) conducted chemotherapy - pre- or postoperative,
according to requirements of the stage;

(6) carried out targeted therapy - as required for the
respective stages.

In more details can be seen performed individual types of
surgical procedures (diagnostic and treatment incl. Lymph
node dissection) and applied medication (humber of cycles,
duration) for systemic therapy required by the standard.
Indicators for evaluation are the shares (%) of patients for
whom completed the relevant aspect of all subjects.

Results of compliance with medical standards. Besides
degree of adherence to standards and the results of
compliance must be assessed, for which as appropriate
indicators can be used: >3

(1) short-term indicators: complications up to 30 days after
treatment (sepsis, thromboembolism, cardiovascular,
etc.), nosocomial mortality, mortality up to 30 days or
up to 3 months after treatment, hospitalization, cost of
treatment, re-hospitalization;

(2) long-term indicators: overall survival, disease-free
survival, recurrence rate, median time to recurrence,
survival after treatment of relapse.
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dakTopun, KOUTO BANAAT M TpAOBa Aa ce B3emaT npeasua npu

OL,eHKa Ha pe3y/NTaTuTe OT CNa3BaHeTO Ha CTaHA4APTUTe, ca

5-12:

(1) Bb3pacT Ha NauMeHTUTe; 06pbLLaEMOCT/N0N3BaHE HA OTAeN-
HU rpynu;

2) cTaauii, B KOMTO e AMarHocTuumpaHa 601ecTTa; oT Koro e
anardoctuumpana (0NN, cneunanucr, bA3);

(3) Bpeme oT anarHocTuumMpaHe 40 3ano4YBaHe Ha eYeHune;

(4) xucToNOrNYEH BUA U TPEVANHT HA TYMOPA;

(5) KNMHWMKO-BUONOTUYHM XapPaKTEPUCTUKN — pe3nayaneH
TYMOp c/ej onepauus, KpbBo3saryba, NpoAb/IXKUTENHOCT Ha
onepaumna, HaAnYmMe Ha acumT, cepymHun HMBa Ha CA125, nbp-
bopmaHc cTaTyc, nocsef0BaTENHOCT HAa NPOBEAEHUN BUOBE
neyeHus u gp.;

(6) BUA, Ha neyebHo 3aBepeHMe (cneymanmusmMpaHa OHKONOTUY-
Ha, YHUBEPCUTETCKA, MHOTronpoduaHa unm apyra 6onHuua);

(7) o6em penHocT (6poit nekyBaHW rogMLIHO) Ha NevebHOTO
3aBefeHVe UM JIeKyBaLLMA ekun/nexkap;

(8) 3ppaBHOOCUIYpUTENEH CTATYC HA NALMEHTUTE;

(9) memorpadckmn 1 coumanHO-MKOHOMMUYECKM GaKTopu;

(10) mocTbN, MOBUAHOCT HA NALUEHTUTE;

(11) ynoBneTBOpPEHOCT Ha NaLMUeEHTUTe.

MHTepnpeTaumaATa Ha pe3ynTaTuTe OT OLeHKaTa TpA6Ba Aa e BHU-

MaTe/lHa M Aa CTaBa B KOHTEKCTa Ha LANOCTHATa opraHu3auus

Ha MeAMLMHCKOTO 06CNyKBaHE, KaTo ce MMa NPeaBus, Ye MoKe

43 UMa v GaKkTopu, YMeTo AeNCTBME He MOXKe A3 Ce U3IMepu.

OueHKaTa Ha NpUAbpXKaHe KbM MeAULNHCKU CTaHA,apTH
MAEHTUGULMPA PA3NNUMA MEXKAY PETMOHU HA MECTOXKMK-
BeeHe, neyebHM 3aBeAeHMA U TPYNN OT NALUEHTH, YUNETO
C B/MAHME BbPXY NPEKUBAECMOCTTA AU APYIN Pe3yATaTH
OT /leyeHMeTo ce npenopbysa Aa 6bae AONbAHUTENHO
M3cnefBaHo, 3a Aa ce NpeueHu HyXxparta ot nogobpe-
HMe Ha rpukaTa 3a nauMeHTuTe B CbOTBeTHa obnacr.

3a aHa/nM3MpaHe Ha MOAEeNN Ha TepaneBTUYHO noBege-
HUe, Pe3ynTaTh OT JIeUeHUE U U3UMCNABAHE HA CPAaBHUMU
D MHAMKATOPM 32 OL,eHKa Ha NPUADbPIKAHE KbM MeaULUH-
CKU CTAaHAAPTU Ce U3UCKBA KayecTBeHa UHPOPMaLMOHHA
MHOPACTPYKTYPa U eKCNepTeH eKun oT u3cnepoBaTesnu.

Factors that influence and must be taken into account
when evaluating the results of compliance with the
standards are 5-12:

(1) age of the patients; turnover / use of separate groups;

(2) the state in which the disease is diagnosed; of whom
was diagnosed (GP, specialist, medical establishment);

(3) the time from diagnostics to the start of treatment;
(4) histological type and grading of the tumor;

(5) clinical and biological characteristics - residual urine
tumor after surgery, blood loss, duration of surgery,
presence of ascites, serum levels of CA125, performance
status, sequence of treatments carried out, etc .;

(6) the type of hospital (oncology, university, or other
multi-profile hospital);

(7) volume (number treated per year) of the hospital or
medical team / doctor;

(8) health insurance status of patients;

(9) demographic and socio-economic factors;
(10) access, mobility of patients;

(11) patient satisfaction.

Interpretation of the results of the evaluation must

be careful and take place in the context of the overall
organization of health care, given that there may be factors
whose effect can not be measured.

D

Assessment of adherence to medical standards
identify  differences between regions of
residence, hospitals and patient groups whose
influence on survival or other outcomes of
treatment is recommended to be further
examined to assess the need for improvement
of patient care in the appropriate field..

To analyze the patterns of therapeutic
approach, outcomes and calculating comparable
indicators for assessing adherence to medical
standards required quality information
infrastructure and expert team of researchers.

® lHmepnpemayuama Ha pesyamamume om npeyeHKkama cneo-
8a 0a 6v0e moyHa u 0beKkmueHa u da cmaea 8 KOHMeKcMa Ha
yAan0cmHama op2aHu3ayusa Ha meduyuHcKomo obcayxeane.

® 30 nodobpeHue Ha Ka4ecmeomo Ha MeOUYUHCKUME 2puiu
U npexuesaemocmma Ha nayueHmume ¢ oeapuaseH Kapyu-
HOM ce U38bpwea HernpeKkbCHaAMo MOHUMOPUPAHE, OUeHKA
U aHaau3 Ha Mmemoodume Ha OUA2HOCMUKA U siedeHue crioped
npenopvKume Ha pbKo80ACcMeomo, 0CHO8AHO HA OOKa3amern-
cmea.

e Interpretation of the results of the assessment should
be accurate and objective and be in the context of the
overall organization of medical services.

e To improve the quality of care and survival of patients
with ovarian cancer is carried out continuously
monitoring, evaluation and analysis of the methods of
diagnosis and treatment as recommended by evidence-
based management.
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NMAHUPAHE HA YOBELLUKUTE
PECYPCU B 3]PABEOINA3BAHETO

Emuaus Kadenxuena - [lesueBa
Pecuonanna 30pasna uncnexyus — Cmonsin

PE3IOME

Onpedensnemo Ha nompedHOCmUmMe om 408eUKU PeCypCcu e
npobaem cvc cmpamezuyecko 3uavenue. Om ne2080mo npa-
BUNIHO peulasane 3asucu NOCMueanemo Ha yeaume HA eOHd
opeaHu3ayusl.

B nacmoawama cmamus ce pazenesicoam ocHO8HU acneKmu,
C8bP3AHU C NAAHUPAHemo Ha Yogewkume pecypcu. Ilnanupa-
Hemo Ha 408ewKlY pecypcu Cmou 6 OCHO8AMA HA YAIOCHMHA-
ma OetiHOCm Om YNPasieHuemo Ha nepcoHad.

Inanupanemo Ha YosewKY pecypcu 8 OP2AHU3AYUSIMA € NPO-
yec, Koumo ce OCbWecmssnsa 6 KPAmKoCpoueH, cpeoHoCpo-
yeH u Ovieocpouen nepuoo om epeme. Toga e npoyec, npeo-
Xoarcoaw npoyecume Ha NOOOOP U HAeMAaHe HA CILyHCUMeU.

Knwuosu Oymu: 4OBELIKU peECypcH, YIpaBJeHUE,
IJIAaHUPAHE, 3/IpaBeOa3BaHe

BbBEOEHUE

B®B BCcsika 3apaBeomasHa CHUCTEMa OCHOBEH PECypc ca Xo-
para, KOUTO Hapu4ame ¢ OOIOTO HAMMEHOBAaHUE YOBEIIKH
pecypcu. B chBpemMeHHUTE ycinoBHs Ha (QyHKIIMOHUpAHE Ha
3/IpaBEONa3HUTE CUCTEMHU HEMPEKbCHATO HAMHMPA MOTBBPK-
JICHHE BOJICIIIOTO MSICTO M POJIsiTA Ha YOBEHIKUTE pecypcH. (3)

Cucremara 3a yIpaBJIeHHE Ha YOBEIIKHTE PECYPCH B 3/1paB-
HaTa OpraHu3alys BKII0YBA pa3HOOOpa3HH KOMIIOHEHTH, KO-
UTO ca 00EKT Ha aHAIN3 IIPU OMpEICIIHE Ha HelfHATa edeK-
TUBHOCT. ENleMeHTHTE B Ta3M CHCTEMa ca BCHYKHU JICHHOCTH,
KOUTO TpsiOBa Ja Ce OCBHIIECTBAT B HETOBUTE PaMKH.

B nmutepatypara ce cpemar pa3iudHu penieHus 3a TPyIu-
paHe Ha Te3U JeHHOCTH, CIIOpe]] KOUTO OCHOBHHUTE €JIEMEHTH
(meiiHOCTH) ce pa3lessaT Ha JBa eTama: J0 Ha3HavyaBaHEe Ha
paboTa ¥ B X0/1a Ha M3MBJIHCHUE HAa CIYyKCOHUTE 3abJIKE-
HUsA. B mbpBUSAT eTan ce BKJIKYBAT JEHHOCTUTE MO: IJIaHU-
paHe Ha mepcoHasa, aHaJu3 U MPOSKTUPaHE HA NITBKHOCTH-
Te, HAOMpaHe ¥ MOA00P HA KAaHIUIATHTE W Ha3HAUYaBaHC Ha
pabota. BB BTOpHS eTam BIU3aT BCUYKH JIEWHOCTH CIEJ
Ha3HaYaBaHE Ha paboTa U TC BKIIFOUBAT: OIICHsABAaHE/ aTCCTH-
paHe Ha TepcoHasa, 00yUYCHHUE U KapUEPHO Pa3BUTHC HA Haec-
THS IEPCOHAN, MOTHBAIIMS; OCUTYPSIBaHE Ha 37]PaBOCIOBHU U
0e30MmacHu yCIoBHS Ha TPY, TPYIOBU OTHOIICHHSI.

EI[I/IH OT CJICMCHTUTC Ha MCHUJXKMBHTA Ha YOBCHIKHUTEC PC-
CYpPCH B 3/IpaBCOIa3BAHCTO € MJIaHUPAHCTO HAa IE€pCOHAJIA.
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PLANNING OF HUMAN
RESOURCES IN HEALTHCARE

Emilia Kafedjieva - Delcheva
Regional Health Inspection, Smolyan

ABSTRACT

The definement of the needs for human resources is a
problem with strategic importance. The achievement
of the aims of an organization depends on its correct
solution.

Basic aspects, connected to the planning of human
resources, are being examined in the current article. The
planning of human resources is the basis of the overall
activity of the management of the staff.

Planning of human resources is a process which is
accomplished in short-term, middle-term, and long-term
period of time. This is also the process that precedes the
processes of selection and hiring of employees.

Keywords: human
planning, healthcare

resources, management,

INTRODUCTION

In any health care system people are still the most
important asset known as human resources. In modern
conditions of health systems performance both the
leading function and the role of human resources are
constantly confirmed.(3)

The management of human resources in the healthcare
organization includes various components that are
subject to analysis in determining its effectiveness. The
elements in this system are all activities that must be
carried out within its framework.

In the literature there have been found different solutions
for grouping these activities, according to which the
main elements (activities) are divided into two stages:
the first one addresses the employment and the second
one is related to the performance of official duties. The
first stage includes the following activities: personnel
planning, analysis and design of positions, recruitment
and selection of candidates, and hiring. The second
stage includes all the activities after hiring that covers:
evaluation / appraisal of staff, training and career
development of employees, motivation; ensuring healthy
and safe working conditions, labor relations.

One element of human resources management in
healthcare is staff planning.
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CbwHOCM Ha nnaHupaHemo Ha 4Yoeewkume
pecypcu

[TnaHupaHEeTO HA YOBEIIKU PECYPCH CTOM B OCHOBAaTa Ha IIsi-
JIOCTHATA JICHHOCT 10 YIpaBJICHUETO Ha nepcoHana. Criopen
W. Wolker mtaHupaHeTo e ,,ipoliec Ha aHaTU3UpaHe Ha opra-
HU3AIMHOHHUTE MOTPEOHOCTH OT YOBCIIKH PECYyPCH B U3MCHSI-
IIUTE Ce YCIIOBHSI U pa3BUTHE Ha JICHHOCTTA 32 3a]I0BOJISIBAHE
Ha Te3u noTpedHoCcTH . (8)

KaznpoBara nonuTrka Ha BCsika 3/[paBHa OpraHu3alius € pe3yi-
TaT OT MHUCHSITA U LieauTe i. MiMaiiku npensun akra, ue chBpe-
MCHHUTE 3/IpaBeOIa3Hi CUCTEMHU Ca B TIPOIICC Ha HEMTPEKhCHATA
MPOMSIHA, MOTPEOHOCTUTE HA HACCICHUETO OT 3[PABHU YCIYTH
HEMPEKBCHATO HAPACTBAT, @ HATMYHUTE PECYPCH, BKIFOUUTEII-
HO W YOBCIIIKH, Ca OT'PaHUYCHH, TIPABSAT MPOoIleca 0 IIaHUPaHe
Ha paboTHATa CHJIa 0COOCHO CIIOXKEH.(5)

CBI7acHO CHIECTBYBAIIUTE OMPEICICHHS U KiIacuuKamuu
3a CBUIHOCTTA Ha yIPABICHHETO HA YOBEIIKUTE PECYPCH U
(GyHKIMHTE W JEWHOCTUTE, KOMTO TO BKJIIOYBA, IUIAHUpA-
HETO € yNpaBiIeHCKa (yHKIHS, KOSTO CE OCBHIIECTBSIBA MO-
CPEACTBOM ONepaTuBHUTE QYHKIMH U JEHHOCTH, CBBP3aHU C
YIPaBJIEHUETO HA YOBEILIKUTE PECYPCH.

[I1aHupaHeTo Ha cUCTEMaTa OT YOBEIIKHTE PECypcu € OT-
HOCHTEJIHO CaMOCTOSITEJIHa YIpaBlieHCKa (DYHKIHS, HO OT
JIpyra cTpaHa, Tsl € TSACHO CBbp3aHa C IUIAHUPAHETO Ha Jpy-
TUTE €JIEMEHTH OT JIeHfHOCTTa Ha OpraHM3alusATa: MPOU3-
BOJICTBO, MapKETHHI, WHOBAI[MH, WHBECTHINHU, (UHAHCH H
npyru. [TnanupaneTo Ha HEOOXOAMMMTE YOBEIIKH PECypCH
10 KOJIMYECTBEHU M KAaYECTBEHH XapaKTEPUCTUKH U TSIXHOTO
OocUTypsiBaHE, CTUMYJIMPAaHE U pa3BUTHE CE IPEIONIPEEIS OT
Pa3BUTHETO HA OPraHU3AIMATA, OT HEHHUTE CTPATETHYECKU
LIeJId U TJIAHOBE 32 OCHOBHATA ¥ JCHHOCT, MHBECTUIIMHUTE U
Jpyrute aeitHoctu, u pecypceu. ChleBpeMeHHO, IIaHupaHe-
TO B 00JTacTTa HAa YOBEIIKUTE PECypPCH Mpeaonpeneis edek-
THBHOCTTA Ha BCHYKHM JICHHOCTH B OpraHu3aiusTa, HeiHara
CTa0MITHOCT, OpraHu3aIlMoHHa KyJaTypa u apyru.(1)

[MnaHmpaHeTO HA YOBEIIKUTE PECYPCH B 3IPABCOIIA3BAHETO €
OIIpe/ieiIsTHE HAa TOYHHUS OpOii XOpa ¢ OIPEIeIICHN KaueCTBCHH
XapaKTePUCTUKH 32 ChOTBETHHTE PAabOTHU MECTa 3a BCEKHU
JIaJIeH MOMEHT OT Pa3BUTHETO HA OPraHU3aIUATA MU KaTO
cHcTeMa 3a HAMUPaHEe Ha ChOTBETCTBUETO MEXK]y MOTPEOHO-
CTUTE Ha OpraHu3aIysITa OT PadOTHA CHJIa M HAJHMYHOCTTA
Ha YOBEIIKH PECYpCH BBTPE B 3JlpaBHaTa opranusanus. [Ipu
IUTAHUPaHEe Ha YOBEIIKUTE PECYpPCH B 3J[PaBEONa3BAHETO €
HEOOXOAMMO J1a C€ OTYUTAT HAKOH CHeIU(DUIHN OCOOCHOCTH:

¢ XOpaTa HE C€ HaeMaT 3a €IHOKPATHA yHOTpe6a " pCHICHU A~
Ta, KOUTO C€ B3E€MaT 3a TAX uMat HLHFOTpaﬁHO nocjacaunu
KaKTO 3a 3/I[paBHAaTa OpraHu3anus, Taka 1 3a CAMUTE TAX;

* CTPYKTYpHHTE 3BCHA B 3paBHATa OpraHH3aIMs UMaT He-
00XOIMMOCT HE OT YOBEIIKH PECYpPCH M300110 KaTO MOHS-
THE, @ OT XOpa C ONPEACNICHN KayecTBa, IPOPeCHOHAIHH
3HAaHUS, KOMyHHKAaTHBHOCT U YMEHHS 3a pab0oTa B CKHII;

* XOpaTa UMar crenu(GUIHN U Pa3sHOOOpPa3HU MOTPEOHOCTH
Y UHTEPECH, KOUTO T MOTHUBHUPAT KbM ONPECICHO MOBe-
nenue. (1)

[MporHo3zara 3a mpeniaraHeTo Ha TPY/ € IJIaHUPAaHE HAa TOBA
KaKBa 9acT OT MIEPCOHAJIA IIIe OCTaHe J1a paboTH B JIEYEOHOTO

HEALTH POLICY AND PRACTICE

Essence of human resources planning

The planning of human resources is the basis of the
overall activities on staff management. According to
W. Wolker, planning is ,.the process of analyzing the
organizational needs of human resources in the changing
conditions and development of activities to meet these
needs®. (8)

Personnel policy of any health organization is the result
of the mission and objectives. Given the fact that modern
health systems are under constant change, the needs
of the population from health services is constantly
increasing and available resources, including human
ones, are limited, make process of workforce planning
particularly complex. (5)

According to existing definitions and classifications of
the nature of human resource management functions and
activities it includes, planning is a management function
which is implemented through operational functions and
activities related to human resources management.

Planning of the human resources management system
is relatively independent management function, but
on the other hand, it is closely related to the planning
of the other elements of the organization’s activities:
production, marketing, innovation, investment, finance
and others. Planning the necessary human resources
in quantitative and qualitative characteristics and their
security, stimulation and development is determined
by the development of the organization, its strategic
objectives and plans for its main business, investment
and other activities and resources. At the same time,
planning in the field of human resources determines
the effectiveness of all activities in the organization, its
stability, organizational culture and others. (1)

Human resource planning in healthcare is to determine
the exact number of people with certain quality
characteristics for the suitable jobs for any given moment
of the organization develoopment or being a system to
find a correlation between the needs of the organization
of labor and the availability of human resources in health
organization. Planning of human resources for health is
necessary to take into account specific features:

e People are not employed for just one day and
decisions that are made about them have long-term
consequences for the health organization and for
themselves;

* Generally, structural units of the healthcare
organization do not need of human resources as
a concept, but recruiters should possess certain
qualities, professional knowledge, communication
skills and be effective team players;

» People have specific and diverse needs and interests
that motivate them to certain behavior. (1)

Forecasting the labor supply is planning what part of the
staff will remain to work in the hospital in the coming
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3aBCJICHUC NIPE3 CJICABAIIUTE 'OAWHU U KOU, U KOJIKO CIIYKH-
TCJIM 1I€ I'0 HAllyCHAT 10 €IHU WUJIW APYTU IIPUIUHU. 3a ta3u
el € HeO6XOI[I/IMO Ha BCAKO NOJyrogue /1a c€ npaBu aHaJInu3
Ha CbCTOAHUCTO U ABUIKCHUCTO Ha YOBCLIKU PECypCH B Jic-
4eOHOTO 3aBCJICHUC, TPOTHO3UPAHC HA ABUIKCHHUCTO HaA IICP-
COHAJIa U CbCTABAHC HA IIJIAH 3a IpeAJIaraHe Ha TPYA.

Texy4ecTBOTO Ha MiepcoHala € TPYIHO 3a MPEABUKIaHe, Thid
KaTto M300PBT U PCIICHUETO MPUHAJICKNA HA OTACTHUS WH-
JIUBUJ] U CE OTpeesisi OT PeAuIla COLIMATHU, MKOHOMUYECKH,
(UHAHCOBHU, NCHXOJOTHYEeCKH M cemelHu (aktopu. Toa
MpaBU TPYAHO MPOrHO3UPAHETO. 3aTOBA CE€ M3IOJ3BAT pas-
JINYHH TTOIXOIH:

* IpOyYBaHE Ha MHEHHUSTA M HACTPOCHMTA Ha pabOTeIIH-
Te B 3J[paBeolla3HaTa CHCTEMa 3a Harjacara ja HalyCcHaT
10 COOCTBEHO KEIaHHE,

° aHAJMU3 U OLEHKA HAa TEKYYECTBOTO IIPE3 MOCIEIHUTE I'0-
JIMHY U Ha TIPUYMHATE U (HAKTOPHUTE, JOBEJIH JIO TOBA;

* IPOTHO3MpaHEe Ha EBEHTYAJIHOTO TeKydecTBO (1).

Uenu npu nnaHupaHe Ha YyoeewkKume pecypcu

LlenuTe, KOUTO ISHHOCTTA ,,INITAHWPAHE HA YOBELIKUTE PECYp-
CH‘‘ TTOCTaBs IIPE]] OpraHu3aINATa, BKIIOUBAT (4)

— Tlopnbpkane Ha OanaHc MEXIy NOTPEOHOCTHTE OT YO-
BEIIKH PECYpCH U Bb3MOKHOCTUTE HA OpraHu3alnusTa 1a
I 3a710B0au. To3u podieM e IpsSKo CBbP3aH C MPEacTo-
SIIATEe TPOMEHU B OpraHU3alMsITa W Pa3KpUBAHETO Ha
HOBH pabOTHU MecTa, 3a KOUTO HE ca MPEIBHICHU Bb3-
MOHOCTH 32 TAXHOTO OocurypsBase. B ciyuaii, ue ppko-
BOJICTBOTO Ha OpraHHU3alHsITa MPEANoYeTe BHTPEIIHUTE
M3TOYHUIIM Ha YOBEIIKH pecypcH (IIOBHIIABaHE, TPaHC-
dbep, poTauus), TO 1€ TapaHTHpa 3a€TOCTTA U MOBUIIN
MOTHBAIMATA Ha H3MBJIHUTENUTE. [Ipn BTOpa cTpaTerus
— u300p Ha BHHIIHHU W3TOYHHIIHN, KaTO ce MpeHeOperHat
BB3MOXKHOCTUTE HAa HAIWYHUA MEPCOHAJ, L€ C€ CTUTHE
JI0 HEOJIArONPUSTHHU TTOCIENICTBHS: TEKY4eCTBO, CTPEC Ha
pabOTHOTO MSICTO, KOH(DIMKTH ¥ JIEMOTHBAIIMS HA MPO-
(ecHOHATHO MPHUTOJHUTE CIyXHUTeau. MIMeHHo 1uaHu-
paHETO Ha YOBEIIKUTE PECypPCH IIe OCHIISCTBHU MOIIBP-
aHe Ha OajlaHCca MEX/Ty IBETE CTPATEeTUH.

— CurypHoCT Ha collMaJIHaTa opranusanus. Ts ce oTpass-
Ba CBHIIECTBEHO Ha epeKTHBHATA JICHHOCT HA OpraHu3a-
nusta. CHTypHOCTTa € TapaHTHUPaHa, KOraTo ca U3BECTHH
MOTPEOHOCTUTE OT YOBEIIKH PECYPCU U M3TOYHHUIIUTE 3a
TAXHOTO 33/I0BOJIsIBaHE. B ciyuail Ha HamyckaHe, TeHCH-
OHMpAHE U APYTH ABMKEHHUS Ha MEpcoHaia B 3ApaBHATa
opraHuzanus, KOUTO ca IPEIBUJICHHU B IJIaHA HA YOBEIl-
KHUTE pecypcH, ce MPOBEXKIaT IPEABAPUTEITHO IPOLEAY PH
1o HabupaHe, TOO0P U OpUEHTAIUS HA PabOTHATA TO3H-
U5, 3a J]a He Ce MPEKbCBa ICHHOCTTA B OpraHU3aIusTa.

—  CrabuiIHOCT Ha col[MaiHaTa opranusanus. M3passsa ce
B TIOCTOSIHHA 3a€TOCT Ha pabOTEIUTe B OpraHU3aIfsaTa
W TUTaHUPAHE 3aIbPKAHETO Ha BUCOKOKBATU(DUITHPAHS
mepcoHan B Hes. Ts ce ToCTHTa Ype3 CTpaTerusTa u 1mo-
JIMTUKATa Py YIOPaBJICHUC HA YOBCUHIKUTE PECYPCHU, KATO
ce IJIaHUPAT AeHCTBU [10: 00yYeHHE, 00oraTsIBaHE U pa3-
[IMPsIBAaHE HA PAOOTHUTE MO3UIIUU.

— IlpousBoautenHoct Ha TpyJa. Ta e ocHOBara Ipu orpe-
JICJISTHE TIOTPEOHOCTUTE OT YOBCHIKHTE PECYpPCH B Opra-
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years and who, and how many employees will leave it on
for some reason. For this purpose it is necessary every
six months to analyze the status and movement of human
resources in the medical establishment, forecasting the
movement of personnel and drafting a plan for labor

supply.

Staff turnover is difficult to be predicted, as the choice
and the decision belongs to the individual for himself and
is determined by a number of social, economic, financial,
psychological and family factors. This makes forecasting
difficult. Therefore, different approaches have been used:

» Study of the opinions and attitudes of employees in
the healthcare system of the attitude to leave on their
own accord;

* Analysis and evaluation of turnover in recent years
and the reasons and factors that led to this;

* Predicting potential turnover (1).

Objectives in human resource planning

Objectives that «human resources planning” activity sets
towards the organization include (4):

— Maintaining a balance between the needs of human
resources and organizational capability to satisfy
them. This problem is directly related to the upcom-
ing changes in the organization and creation of new
jobs, to which are not provided opportunities for their
insurance. If case the leadership of the organization
prefers internal sources of human resources (promo-
tion, transfer, rotation), it will safeguard employment
and increase the motivation of performers. In the sec-
ond strategy - choice of external sources, ignoring
the capabilities of existing staff will result in adverse
consequences: turnover, workplace stress, conflict
and lack of motivation of professionally appropriate
staff. Namely human resources planning will make
maintaining the balance between the two strategies.

— Security of social organization. It affects significantly
the effective operation of the organization. Security
is guaranteed when certain needs of human resourc-
es and sources of their satisfaction are known. In the
event of resignation, retirement and other movements
of personnel in the health organization provided for
in the plan of human resources, procedures of re-
cruitment, selection and orientation of the working
position shall be carried out in advance to ensure the
continuity in the organization.

— Stability of social organization. It is expressed in per-
manent employment of workers in the organization
and planning the retention of highly qualified person-
nel in it. It is achieved through the strategy and poli-
cy in the management of human resources as actions
are planned: education, enrichment and expansion of
working positions.

— Labour productivity. It is the basis for determining the
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Hyu3anuaTa. Upes niaaHupaHe Ha YOBELIKUTE PECYpCH ce
TIOCTUTa peaIM3UPAHETO Ha BUCOKATA TPOM3BOAUTEITHOCT
Ha Tpyna (9).

Haii-yecmo npuna2aHume nodxodu 3a niaHu-
paHe Ha pabomHa cuna ca:

* [lmanmpane mo mpTSA HA AEKOMIIO3HPAHE B LEIUTE B TIOA-
IIeJIH, 3B€HA, OTACTH U XOpa.

[To To3M HauMH Morar Jia ce IUIaHUpaT YOBEUIKUTE PECypPCH
B KOJIMYECTBEH M Ka4eCTBEH ACIEKT 3a BCSAKO CTPYKTYPHO
3BEHO, a ChIIO TaKa M KOHKPETHUTE 3aJlauM, CTOSIIN 33 W3-
ITBJTHEHUE TIPEN CIYXKUTEINUTE, HEOOXOTUMOTO 0Opa3oBaHMe
1 KBaNMu(HUKaIusa, KOUTO TpsIOBa J1a MPUTEKaBaT Te.

3a OCHOBa Ha TOBA CE€ M3IOJI3BAT JJIB)KHOCTHUTC XapaKTEepu-
CTHUKHU U PE3YJITATU OT aHAJIN3U U IIPOCKTUPAHE HA TPYJa.

* [lnanupane Ha MOTPEOHOCTHUTE ,,0TAOJNY-HArope™ u ,,0T-
rope-Hamony“. Upes 1031 momxoja ce ompezeins oodIara
MOTPEeOHOCT OT MEPCOHAI B KOJTUYECTBCHO U Ka4eCTBCHO
OTHOIIICHHUE 32 I[s1J1aTa OPraHu3aIlKsl U 110 OTACTHH 3BEHa,
KaKTO U 3a 3aMEeCTBaHE Ha MEHCHOHHUPAIIU CEe U HAIyC-
Kallld 10 COOCTBEHO JKEIIAHHME CIIY)KHUTEIH WU MOPAIU
BBTPEIIHU JIBIIKCHHUS Ha MIEPCOHAAa — IPECHA3HAYABAHE U
MoBUIIIaBaHe B epapxusra. (8)

B cBbBpeMEHHOTO TUHAMUYHO CHCTOSHUE HA 3/[PaBEOINa3Ba-
HETO MPH IUIAHUPAHETO HAa MOTPEOHOCTHTE OT MEPCOHAI Ce
c¢pUycTaBar eKCHepTHI/I MCTOAU, KOUTO AaBaT Bb3MOXKXHOCT Ha
0a3ara Ha OIEHKH Ha CIECHHUAJIUCTU Ja ce OIpeaenu oblara
MOTPEOHOCT OT MEPCOHAN 32 ChOTBETHATA Opranu3aius. [1pu-
JIara ce ChIIo TaKa ¥ MaTeMaTHYeCKaTa UM CTaTUCTHYECKATa
3aBUCHMOCT MEXJIy MOTPEOHOCTHTE OT YOBELIKU PECYpCU U
pasBuTHETO Ha opranm3anuara.(6,10)

Bbpxy npemaranero Ha Tpy/ia B OpraHU3alusITa Hal-roJIsiMo
BIIMSIHUE OKa3BaT BHHIIHOTO U BBTPEIIHOTO JIBUKEHHUE!

- BBHIIHO JBHXXEHHE — HAIlyCKaHETO Ha MEepPCOHAJ, KOETO
MOJKE J1a € pe3yJITaT OT 3aKpruBaHe Ha PabOTHH MecTa, 10-
pazu IeHCHOHHPaHe, POIbJKaBaHe Ha 00pa30BaHUETO,
C OTKBCBaHE OT IPOMU3BOJCTBEHHS IIPOLIEC, CMBPT;

- BBIPEIIHO JBUXXEHHWE — B pPE3yJiTaT Ha MOBWIIABAHE B
JUTBXKHOCT, TIPEMECTBAHE B PAMKHTE Ha OPraHU3aIUsATa,
MPEMHUHABAHE OT eHA KaTerOpHsl MEPCOHAI B APYTa.

Budoee nnaHupaHe Ha YoeewkKume pecypcu e
30paeeonaseaHemo

B 3aBucHMOCT OT JUHAMHUKaTa Ha Pa3BUTHE HA 3[paBHATA
OpraHu3anus, HHTCH3UBHOCTTA Ha IPOMEHHUTE B PaBHUIIE-
TO U CTPYKTypaTa Ha HEHHOTO MPONU3BOJICTBO, TEXHOJIOTHH U
TEXHUKA, OPraHU3aIuATa Ha IPOU3BOACTBOTO, INTAHUPAHETO
Ha YOBEIIKUTE PEeCypcH Moxe Ja Obae OT IVIeJHa TOYKa Ha
nepuosa, KOWTo o0XBala — JBJITOCPOYHO (CTPATETHYECKO),
CPEIHOCPOYHO M KPaTKOCPOUYHO (onepaTuBHO) (9):

e JlpnrocpouyHU (CTpaTeTHUYECKH) IJIAHOBE — C MEPHON Ha
JefictBue Haja 5 ronuHu. Te ca CBbp3aHU C OYAKBaHMS-
Ta 332 U3MEHEHNATA B XapaKTEPUCTUKHUTE Ha MEPCOHANA U
OBIEMHTE HATUIHOCTH OT YOBEIIKH pecypcH (2)

e CpeaHOCpOYHM IUIAHOBE — C NEPHOJ] Ha JAEHCTBHE OT 2
J0 5 roguHU. B 14X ce miaHupar cBoOOAHHMTE PabOTHHU

HEALTH POLICY AND PRACTICE

needs of human resources in the organization. Reali-
zation of high labor productivity is achieved through
human resource planning (9).

The most commonly used approaches to
workforde planning are:

» Planning the path of decomposition in sub-objectives,
units, departments and people.

Thus can be planned human resources in quantitative
and qualitative terms for each structural unit, as well as
specific tasks for implementation to employees necessary
education and qualifications they should possess.

On this basis, job descriptions and results of analyses and
design work are used.

* Planning needs ,,bottom-up* and ,,top-down®. This
approach defines the general staff requirements
in quantitative and qualitative terms for the entire
organization and individual units and the replacement
of retiring and leaving at own will employees or due
to internal movements of personnel - reassignment
and promotion in the hierarchy. (8)

In the current dynamic state of health planning needs
of staff combine expertise and methods that enable the
basis of estimates of experts to determine the total staff
demand for the organization. Mathematical or statistical
correlation shall also be applied between the needs of
human resources and organizational development. (6, 10)

On the labor supply in the organization the greatest
influence is exerted by external and internal movement:

- External movement - staff leaving that may be a result
of job losses due to retirement, continuing education,
with detachment from the manufacturing process,
death;

- Internal movement - as a result of promotion, transfer
within the organization from one staff category to
another.

Types of human resource planning in
healthcare

Depending on the dynamics of healthcare organization,
the intensity of changes in the level and structure of its
production, technology and equipment, the organization
of production and human resources planning can be
in terms of the period covered - long-term (strategic),
medium- and short-term (operational) (9):

» Long-term (strategic) plans - a period exceeding five
years. They are related to expectations of changes in
the characteristics of staff and future availability of
human resources (2)

¢ Medium-term plans - with a duration of 2 to 5 years.
They planned the vacancies as the information is
used by development plans.

» Short-term (operational) plans - a period of up to two
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MecTa, KaTo HH(popMaLusaTa ce IoJI3Ba 0T IUIAHOBETE 32
pa3BUTHE.

e Kparkocpounu (omepaTWBHHU) IJIAHOBE — C TEPUOJ Ha
neiicteue a0 2 rogunu. IIpencrasnssat uadopmaius 3a
HaJIMYHUS MEPCOHAT Ha OpPraHU3aluATa U JIBHIKCHHETO
Ha ChIIHUS, PECI. IPOMEHUTE, CBBP3aHU ChC ChKPAILEHHUS,
YBOJIHEHU I, IEHCUOHUPAHE, TIOBUILIABAHE U [IP.

Tpute BuJa MIaHOBE MOTAT J1a ObJAT OOBBP3aHM B €IHA CH-
CTEMa — B3aMMHOpa3BUBAII CC, YTOYHABAIIU U HeTaﬁHH3H-
paly ce MM 1a y4acTBaT CaMOCTOSITEITHO, B 3aBUCUMOCT OT
oOexTa Ha rutanupase (9).

B®B Bcska opraHu3anus MpOIEChT Ha IJIaHHUpPAaHE HA HO-
BEIIKUTE pecypcH e creuuduueH. ChlecTBYBaT Ciydau, B
KOWUTO YCIIEITHOTO M3MbJIHEHUE Ha Pa3pabOTEHUTE IJIAaHOBE
€ 3aTpyJHEHO, MOpaju MosABaTa Ha CBIPOTHUBA CPEIly Mpo-
MsHAaTa, HEAOCTUT HA PECYPCU U BPEME, KAKTO U ACUCTBHUE-
TO Ha pa3iInyHU cMymasamu (akropu. [IpeogonssaneTo Ha
TPYJHOCTUTE € CBBP3aHO C MOBHINABAaHE ¢PEKTUBHOCTTA Ha
KOMYHMKAIIUUTE MEXJIY OTICIHUTE HUBA Ha YIpaBJICHUE,
pasmupsBaHe Ha y4acTUETO Ha MepCOHaa B IIAHOBUSI MPO-
IIeC ¥ OCUTYpPsIBaHE HA HEIPEKbCHATOCT Ha TUIaHUpaHeTo (7).

OrnpenenssHeTO Ha MOTPEOHOCTUTE OT YOBEIIKH PECypCH €
npodjeM Cche crpareruyecko 3HaueHue. OT HEroBOTO Ipa-
BUJTHO pCIIABAHC 3aBUCH IOCTUTAHETO HA ICJIUTE HA CIHA
oprarm3anus. OnpeneNstHeTo Ha TOTPEOHOCTUTE OT YOBEIII-
KM PECypCH € MPOrHO3HA JICHHOCT 10 OIPE/IEIIsIHE Ha KOJIUYe-
CTBEHHTE U KQUeCTBEHUTE MapaMeTpH Ha paboTHATa CHlia, He-
00X0/1MMa Ha OpraHu3alusITa 3a IOCTUraHe Ha HeHHUTE LIeJH.

Jlornvecko Havano Ha JEHHOCTTA MO OIpEesHEe Ha MOo-
TpeOHOCTHUTE OT YOBEIIKH PECYPCH € CHOMpaHEeTO, CHCTEMa-
TH3UPAHETO W aHAIW3bT Ha WH(pOpManus, HeoOXomuma 3a
M3rOTBSIHETO Ha Mporuo3ute. ToBa OOMKHOBEHO ca JJAaHHM 32
LEJUTE U TUTAHOBETE Ha OpPraHU3alMsTa, 32 ChbCTOSHUETO M
TEH/ICHIIMHUTE B TIPOU3BOUTEIHOCTTA HA TPY/A, 38 U3I0JI3BA-
HETO Ha pabOTHATA CHJIa, 332 OPraHU3alMOHHATA CTPYKTYPA,
3a ChCTOSIHMETO Ha Ma3apa Ha TPy/a, 32 HOPMATHBHUTE H3H-
ckBaHMS B oOnactTa Ha Tpyaa. MHpopmanusaTa, OCHTypeHa
4ype3 MpeaBapUTeTHIs aHalu3, CTaBa OCHOBA 3a OINpe/eIIsHE
Ha MOTPEOHOCTUTE Ha OPraHU3AIMATa OT YOBEIIKH PECYPCH.
BrocnentBue ce moaroTsst cepusi OT MOCIIEI0BATEIHH pa3ye-
TH 3a OOIIUTE, TOMBJIHUTEITHUTE U PEaTHUTE IIOTPEOHOCTH.

3AKNIOYEHUE

B 31paBeona3BaHeTo MEHUKMBHTBT Ha YOBELIKUTE PECYPCH
€ 0c00EHO BaXKEH, ThI KaTO YOBEKBT € B LICHTHPA Ha CHCTEMa-
Ta, TOM € eIHOBPEMEHHO Ch3/aTesl M KOHCYMaTOp Ha MEAH-
IIUHCKH YCITyTH.

Bh3npueManeTo Ha YOBCIIKHSI pECypC KaTO OCHOBCH (DaKTop Ha
KOHKYPEHTOCIIOCOOHOCTTA Ha ChBPEMCHHATA 3paBHA OPraHU-
3aIusl, Y9aCTHETO MY BBB (DOPMHPAHETO Ha 3/paBHATA TIONH-
THKa, U3TBITHEHUETO Ha 3/[paBHUTE JCHHOCTH, CH3IaBAHOTO OT
HEro Ka4eCTBO Ha 3/IpaBHUS MPOIYKT, pE3yITaTHTE OT HETOBAaTa
npodecHoHamHa IeHHOCT, onpeneiar (oKyca KbM UYOBCIIKHS
(akTop B 37jpaBeona3BaHEeTO KaTO U3KIIOYMTEITHO BasKEH.

[T1aHupaHeTo HA YOBEIIKUTE PECYPCH UMa 3a 33/1a4a Jia Ch3-
Jajie mo-100pH Bh3MOYKHOCTH 3a M3IOJI3BAaHE HA HacTara pa-
0OTHa CHJia, 4Ype3 MOBUIIABAHE €(DEKTUBHOCTTA OT BCHYKH
JICHHOCTH, CBBP3aHU C YIIPABICHUCTO HA YOBCIIKUTE PECYPCH.
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years. They give information about existing staff of the
organization and movement of the same, respectively,
changes related to the layoffs, dismissals, retirement,
promotion, etc.

Three types of plans can be linked into one system
— mutually developing, specifying and detailing or
entering individually, depending on the subject of
planning (9).

The process of human resource planning is specific
for each organization. There are cases in which the
successful implementation of the developed plans is
difficult, due to the emergence of resistance to change,
lack of resources and time, and the effects of various
confounding factors. Overcoming the difficulties
is associated with increasing the efficiency of
communication between different levels of government,
expanding the participation of staff in the planning
process and ensuring continuity planning (7).

The identification of the human resources is a problem of
strategic importance. The objectives of an organization
depend from its correct solution. The identification
of the human resources is an estimated activity in
determining the quantitative and qualitative parameters
of the workforce required for the organization to achieve
its objectives.

Logical start of operations in determining the needs of
human resources is the collection, systematization and
analysis of information necessary for the preparation of
forecasts. These are usually data for the purposes and
plans of the organization, status and trends in labor
productivity, the use of the workforce, organizational
structure, the state of the labor market, for regulatory
requirements in the field of labor. Information provided
by the preliminary analysis became the basis for
determining the needs of the organization of human
resources. Subsequently, A series of successive
estimates of the total additional and real needs has been
prepared.

CONCLUSION

In health care, human resources management is
particularly important as it is person-centered system;
he is both creator and consumer of medical services.

Perception of human resources as the key competitive
factor of modern health organization, their participation
in tailoring health policy, implementation of health
activities, creating quality health product, the results
of his professional activity addresses the focus to the
human factor in health care as extremely important.

Human resource planning aims to create better
opportunities for the use of hired workforce by
increasing the efficiency of all activities related to
human resources management.

B W W 2015 ™ W = BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.7 W M No1 W m ™



3APABHA NMOJINTUKA N MPAKTUKA

KHUronuc

1.

AHanus ,Pa3Butne n peannsaums Ha YoBELLKUTE pecypcu B
oTpacwkn ,3apaBeona3BaHe” Ha KHCB no MNpoekT ,CurypHoct
4Ypes 3aKoHa, MBKABOCT Ype3 KONMEeKTUBHOTO TPYAOBO AOrOBa-
paHe*

ApmcTpoHr M., YnpaBneHune Ha YoBelukute pecypcu, flendun
npec, 1993

Bopwucos B., 3apaBeH meHngxmbuHT, dunsecrt, C., 2009
Bosgxues [p., Kak ga Tbpcum n Hamepum pabora. C., 1996

3axoB Bn., CTpaternv u mogenu Ha ynpaBrneHue Ha YoBELLKMU-
Te pecypcu B neyebHuTe 3aBegeHus, Cumennpec, C., 2011

3axos Bn., YnpaBneHue Ha npodecroHanHarta kapuepa Ha me-
OVLUVHCKUTE CneumnannucT — 4acT oT ePeKTUBHUSA MEHUOXKMBHT
Ha YoBeLLKUTE pecypcu B ne4yebHUTE 3aBefeHus, 3apaBeH
MeHNOXMBHT, dunsecT, C., 2009

Munep P., K. Puxtep., MeHngXmMbHT. YnpaBneHue Ha npexoja.
C., 1993

. Pages, E., Kp. Buses, P. AlHeBa, M. Busea. HoBeKkbT B LleHTbpa

Ha 34paBeonasHaTa cuctema — cb3fartern u KoOHCymaTop Ha
MeauunHckn yenyru, B ¢6. matepunanu ot XXXIl HayyHo-Tex-
HonoruyHa cecus “Kontakt 2013” Ha UHTA, C., 2013 1., n3g.
TEMTO, 289-295 c.

9. XapusaHosa M., Op. bosaxunes, H. MupoHoBa. YnpaBneHue Ha

YyoBeLkuTe pecypcu. HBecTunumns B 6baeLleTo, ABaHrap,
Mpuma, C., 2006

10. Xpuctosa T., MEHUOXMBHT Ha YOBELLKUTE pecypcu, Princeps,

1996.

Ajpec 3a KOpeCNOH/IeHIU:

Emunus Kapemxuena — Jlenuea

I'naBen uncnexTop «KoHTpous Ha ieueOHM 3aBeieHUs 3a OOITHUY-
Ha nomour» /KJI3BI1/

Pernonanna 3xpaBHa HHCHEKIHs — CMOJISH,

rp. CmousiH, Oyi. Bbarapus - 26, Emunus

Ten.: 0877895556.

HEALTH POLICY AND PRACTICE

REFERENCES

1. Analysis “Development and implementation of human
resources in the Healthcare sector” by the Project “Security
through law, flexibility through collective bargaining” of the
Confederation of Independent Trade Unions in Bulgaria
(CITUB)

2. Armstrong M., Human Resources Management, Dolphin
Press, 1993

3. Borisov B., Health Management, Filvest, Sofia, 2009
4. Boyadzhiev Dr., How to search and find a job. Sofia, 1996

5. Zahov VI, Strategies and models of human resources
management at hospitals Simelpres, Sofia, 2011

6. Zahov VI., Career management of medical professionals
- part of the effective management of human resources
in health institutions, Health Management, Filvest, Sofia,
2009

7. Pepper R., K. Richter., Management. Managing the
transition. Sofia, 1993

8. Radey, E., Kr. Vizev, R. Yaneva, M. Vizeva. The person-
centered healthcare system — creation and consumption of
medical services, Proceedings from the HHXII science and
technology session «Contact 2013» INGS, Sofia, 2013, Ed.
TEMTO, p. 289-295

9. Harizanova M., Dr. Boyadzhiev, N. Mironova. Human
resources management. Investment in the future, Avangard
Prima, Sofia, 2006

10. Hristova T., Human Resource Management, Princeps,
1996.

Address for correspondence:

Assoc. Prof. Zlatitsa Petrova, MD, PhD
Public Health Faculty,

Medical University, Sofia

Regional Health Inspection, Smolyan

B W W 2015 ™ = = BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.7 M MN: 1M W m ™ 21



3APABEH MEHU)XMDBHT N NKOHOMUWKA

CPABHUTEJIHU OLIEHKU HA
KIMIMHWYHA E®UKACHOCT U
PA3XOOHA E®EKTUBHOCT HA
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TEPANUA
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Esrenu I'puropos*, Xpucruna Jle6anosa®

"Meouyuncru ynusepcumem, Ilneeen, @axyaimem no 06-
wecmeeno 30pase, Tvpeoscka auea - Hayuonanen anmeuen
yenmup;

2Hayuonanen yenmsp no oouyecmaeno 30pase i anaiusi;
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4Pecuonanna 30pasnoocueypumenna kaca, Cogus-epao;

SMeouyuncku ynusepcumem, Ilneeen,@axyimem no obue-
cmeeHo 30pase

PE3IOME

Bucoxume yenu na yenesume TKH mepanuu npeoussuxeam
odicecmouenu debamu kakmo 6 bvaeapus, maka u 6 UKOHO-
Mudecku pazgumume Cmpanu. Bcuuku 6bnpocu OmMHOCHO
paszxoonama egpexmusnocm na TKU mepanuume momueu-
pam peduya uzciedogament 0a npoyu6am cbOMHOULEHUEIO
Ha pasxooume u nonsume. Jluncea obaue usuepnamenen ana-
JU3, KOUmo 0a 0ade akmyaina UH@Gopmayus 3a pazxooHama
epexmusnocm na ecuuku TKU mepanuu u obexmususzupane
Ha npoyeca no 63emane HA pewenus 3a peumoypcupanemo
um 6 bvaeapus.

Hawusm xonexmug peanuzupa uzuepnamenet aHaius Ha ny-
onuKysanume medlHcOyYHapoOHU OaHHU OMHOCHO PA3X0OHAMA
epexmugnocm Ha yenesu Opaik OHKOIOSUYHU mepanuu, 6a-
BUPAHU HA MUPO3UHKUHA3HU uHXUOUmopu. Llenma na ananu-
3a e noonomaeare Ha pewenusma na HCL[PJIII ¢ bvieapus
omnocho exaousarne na TKU mepanuu ¢ I1JIC, xakxmo u 3a-
odasame Ha OMNPAGHA MOYKA 34 AOANIMUPAHE U AKMYATUZUPA-
He Ha OaHHUume om PaApPMAKOUKOHOMUHLECKUMEe OYESHKL.

Kniouoeu oymu: ornieHKa Ha 37paBHUTE TEXHOJIOTUH,
WKOHOMMYECKH aHaJIN3, JIEKAPCTBEHA MOJTUTHKA

yBoa

HTA /Health Technology Assessment/ naBa Hacoku Ha Oa3za-
Ta Ha JI0KA3aTeJICTBA 3a [IEHO0Opa3yBaHETO U peuMOypcupa-
HETO HA 3APABHUTC TCXHOJIOI'MU U JICKAPCTBECHUTE TEpANINH.
Ilenta e ma ce nACHTUGUIMPAT OHE3H 3APABHH CTOKH H yC-
JYTH, KOUTO MpEAJaraT Hail-rojisiMa CTOWHOCT 3a €IMHHIIA
pasxox.

CLBpeMeHHOTO PAa3BUTHC HA 3/IpaBHATa IMOJUTHKA B CTPpAaHU-
Te ot EC Bce mo-uecto OrpaHnvaBa NPOU3BOJIHUTE PCIICHU A
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ABSTRACT

The high prices of the targeted TK I therapies cause fierce
debates in Bulgaria and in economically developed
countries. All questions about the cost-effectiveness
of TKI therapies motivate a number of researchers to
examine the ratio of costs and benefits. However, no
comprehensive analysis is available to provide updated
information about the cost-effectiveness of all TKI
therapies and objectify the decision-making process on
reimbursement in Bulgaria.

Our team implemented a comprehensive analysis of
published international data on cost-effectiveness
of oral targeted cancer therapies based on tyrosine
kinase inhibitors. The purpose of the analysis is to
support the decisions of the NCPRMP in Bulgaria to
include TKI therapies in the PdL and set the starting
point for adapting and updating of pharmacoeconomic
evaluations.

Keywords:  health technology
economic analysis, drug policy

assessment,

INTRODUCTION

Health Technology Assessment provides guidance based
on evidence of pricing and reimbursement of health
technologies and drug therapies. The aim is to identify
those health goods and services that offer the highest
value per unit cost.

Modern development of health policy in the EU
increasingly has limited the arbitrary decisions about
reimbursement and free pricing of health technologies
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3APABEH MEHU)XXMDBHT N NKOHOMUWKA

3a peuMOypcUpaHe U CBOOOIHO IICHOOOpa3yBaHE Ha 37paB-
HU TEXHOJIOTHH ¥ JICKAPCTBEHM TEPAIlUU, KaTo Ce Ipuiarat
CpaBHUTEITHH OLIEHKH Ha TepaneBTHYHaTa eukacHoct, 6e30-
MACHOCT U Pa3XoHa e()eKTUBHOCT HA MIPEJIaraHnuTe 3APaBHH
npoayktu. To3u npouec B bbarapus, kbM Hauanoto Ha 2015
T., € IPOXO’KIAIIl ¥ HIMa PEaTHO BIHSTHUC BBPXY YIIpaBJICHUC-
TO ¥ KOHTPOJIa Ha ITyOIMYHUTE 3IPaBHU pa3xomu. B pesynrar
Ha TOBa oOrmiaTta jobaBeHa 37[paBHA CTOWHOCT 3a MAIlUCHTHTE
B HAIllaTa CTpaHa OT MEIUIIMHCKHATE WHTEPBEHITNH U JIeKap-
CTBEHHUTE TEpalliy € Heu3BecTHa. ToBa MpaBW HEBH3MOXKHA
oOeKTHBHATA OIIGHKA Ha 3/]paBHATa M JIEKAPCTBEHATa MOJIH-
THKa, KOMTO E€IWHCTBEHO PErHCTPUPAT E€XKEroJeH PBCT Ha
pasxonute, Oe3 JOpHU Jia € HallpaBeH OMHUT Ha OLECHSBAaHE Ha
00IIEeCTBEHUTE 3/IpaBHH PE3YJITATH.

B Boearapus mepBuUTE CTHIKH 32 HOPMAaTHBHO BBBEXKIAHE
Ha HTA ce mpeanpuemar oT MUHHCTEPCTBO Ha 3/IpaBeola-
3BaHETO B HauajoTo Ha 2015 1., ¢ mpeaiokeHre 3a MPOMEHH
Ha 3JIIIXM u BBBEXJaHE Ha 3aJBJDKUTENHO OICHSIBAHE Ha
3paBHUTE TEXHOJOTMH, KOTaTO CE OTHACS 3a BKJIIOUBAHE B
IJIC na nekapcTBEHHTE MPOAYKTH C HOBO MEXYHapOIHO
HEMaTeHTHO HauMEHOBaHUe. BhBeneHa e u mbpBaTa HOpMa-
tuBHa neduuunys Ha HTA B ObarapckoTo 3aKOHOATEIICTBO
—,,HTA e ¢hopma na nonumuxa 6 obracmma Ha HayuHume u3-
Cne08anusl, KOAMoO npoyusa KpamrKocpoyHume u 0vi20Cpoy-
Hume pe3yimamu, C8bP3aHi ¢ Npula2anemo Ha 30pagHume
MEeXHON02UU U UMA 3a Yed 0a NPedocmasu uHpopmayus om-
HOCHO anmepHamusHume 30pagHu cmpamezuu’”.

CraTtusTta uMa 3a 11eJ Ja MOAOMOr'He IIpolieca Ha BbBEKJaHe
Ha HTA B bbarapus upe3 aHanu3 Ha HaCTOSIATa CUTYyalUs,
aHaJIN3 Ha JIOOpUTE MPAKTHKH 3a MPOBEXKJaHEe M JJOKJIa/Ba-
He Ha HTA u ananu3 Ha npunoxenueto Ha HTA 3a nenesu
OHKOJIOTMYHH Tepanuu. JJOKJIaabT ChII0 Taka AEMOHCTpPHpa
Hy’KJaTa OT MPOMEHH B HauuHa, no koito H30K wn3nomns3sa
AKTyaJIHUTE MEJUIIMHCKN CTAaHIAPTH Ha HAy4YHUTE Npodecu-
OHAJIHM JIPY’KECTBA M MPEIOCTaBsl CPABHEHUE C TEPAIeBTHY-
HU MIPETIOPBKH, KOUTO IPYTH 3ApaBHH (JOHIOBE U3MONI3BAT 3a
HSIKOW TIPOTUBOTYMOPHU MEANKAMEHTH, O0a3upaliKu peleHHu-
siTa cU Ha (hapMaKOMKOHOMHYECKH JaHHHU.

LENEBWU TEPANUN, BASUPAHU HA
TUPO3NHKNHA3HU NUHXUBUTOPU

IleneBaTa OHKOJIOTHYHA Tepamus BIMsE Ha OMpeesieHa MO-
JIeKyJIHa IIe]l, KOATO y4acTBa B pacTexka U MPOrpecHpaHeTo
Ha Tymopa. [loBeueTo 1eneBu opaaHu Tepaniy ce€ OCHOBaBaT
Ha MaJIKU MOJIEKYJIH, KOUTO HHXUOUPAT eH3uMa TUPO3UH KH-
Ha3a, OTTOBOPEH 3a aKTUBUPAHETO Ha MHOXKECTBO MPOTEUHU
B pakoBara KJIETKa upe3 curuainHa tpancaykuus (1). Akru-
BUPAHETO HA IPOTEHHUTE CE PeaIu3upa upe3 TAXHOTO (oc-
¢dopunupane. HxuOupaHeTo Ha eH3MMa THUPO3WUH KHHA3a
BOJM J0 MHXMOMpaHe Ha KaTaJIUTHYHATA aKTMBHOCT Ha pe-
LENTOPUTE Ha Pa3IMYHU PACTeKHU (HaKTOPH.

MHuorobpoitaute THpo3uHknHa3HN nHXHOnTOpH (TKUW) nHec
ce MB3IION3BaT Karo e()MKACHH aHTUTYMOPHH areHTH, KOH-
To Onokmpar pasznuuan perentopu — HER2, EGFR, FGFR,
PDGFR, VEGFR u np.(2).

EdexruBnocrta Ha TKU mpu JieueHne Ha OHKOJIOTUYHU 3a-

HEALTH MANAGEMENT AND ECONOMICS

and drug therapies, applying comparative assessments
of therapeutic efficacy, safety and cost-effectiveness
of the delivered health care products. This process in
Bulgaria, at the beginning of 2015, is nascent and has
no real influence over the management and control of
public health expenditure. As a result, the total added
value for health care for patients resulting from medical
interventions and drug therapies is unknown in our
country. This makes it impossible for an impartial
assessment of the health and drug policy that only has
registered annual growth of costs, without making even
an attempt to assess the public health outcomes.

In Bulgaria the first steps for enforcement of HTA
is undertaken by the Ministry of Health in early
2015 with a proposal for amendments to the Law on
Medicinal Products in Human Medicine (LMPHM)
and the introduction of obligatory assessment of health
technologies in the case of on the Positive Drug List
(PDL) of medicinal products with a new international
non-proprietary name. The first legal definition of HTA
in Bulgarian legislation has been introduced - «HTA
is a form of policy in the field of researches, which
examines the short- and long-term outcomes related to
the implementation of health technology and aims to
provide information on alternative health strategies.»

This article aims to help the process of introduction of
HTA in Bulgaria by analyzing the current situation,
best practices for the conduction and reporting of HTA
and analysis of the application of HTA for targeted
cancer therapies. The report also demonstrates the
need for changes in the way the NHIF makes use of
current medical standards of the scientific professional
societies and provides a comparison with therapeutic
recommendations that other health funds use for
some anticancer drugs, basing their decisions on
pharmacoeconomic data.

TARGETED THERAPIES BASED ON
TYROSINE KINASE INHIBITORS

Targeted cancer therapy acts on a specific molecular
target, which is involved in the growth and progression
of cancer. Most targeted oral therapies are based on
small molecules that inhibit the enzyme tyrosine kinase
responsible for activation of a plurality of proteins in a
cancer cell through signal transduction [1]. Activation of
the proteins isrealized by their phosphorylation. Inhibition
of the enzyme tyrosine kinase leads to inhibition of the
catalytic activity of different growth factors receptors.

Numerous tyrosine kinase inhibitors (TKIs) are now used
as potent antitumor agents that block various receptors -
HER2, EGFR, FGFR, PDGFR, VEGFR, etc. [2].

The effectiveness of the TKIs in the treatment of cancer
varies widely - from relatively modest benefits as the
treatment of colorectal cancer with regorafenib or treating
renal cell carcinoma with pazopanib, a significant
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OossiBaHMS Bapupa B IIMPOKU TPAHUIU — OT OTHOCHTEIIHO
CKPOMHH IT0JI3H, KaTO JICYEHUETO Ha KOJIOPEKTaJIeH KaplUHOM
c regorafenib niu gedeHue Ha OBOPEUHOKIIETHUEH KAPIIMHOM C
pazopanib, 10 3HAYUTETHO KIMHUYHO oto0peHue ¢ imatinib,
BOJICIIIO 70 ABJITOCPOYHA PEMUCHSI IIPU XPOHUYHA MHUCIIOHI-
Ha neBkemust (3). OT mepcneKkTrBaTa Ha MAlMEHTa IEIEBUTE
opamau TKU tepamuu ca mo-yno0HN OT WH(Y3HOHHUTE Jie-
KapCTBEHH TEpanuu, KOETO MOXE J]a JIOBEJE /0 IOJ00pPEHO
Ka4ecTBO Ha )KUBOT. OT qpyra raegHa Touka obade, OpaTHUTE
TEpanuy UMaT HAKOM HEJIOCTATBIM CHPSIMO MH(Y3HOHHUTE.
[TbpBO, OTrOBOPHOCTTA 3a MpPUJIATAHETO HA JIEKApCTBEHATa
Teparus ce U3MECTBa OT OOJHHUIIMTE M OHKOJIO3UTE KBbM JIOMa
Ha IMalKMeHTa, KbJIETO UMa Mal’bK WJIM HUKAKbB KOHTPOJ Ha
CMa3BaHETO Ha INPEINUCAaHUs JJO30B PEKHMM M HEaJeKBaTCH
MOHHUTOPHHT Ha HEXXEJIaHUTE JIEKapCTBEHH peakiuu. Bropo,
OT IJIe[HA TOYKA HAa (UHAHCHUPALIUTE WHCTHTYIUH ChIIe-
CTBYBa 0CE3aEMO HAIMPEXKEHHUE OTHOCHO PBCTA Ha Pa3XOIHTe,
cebp3ann ¢ TKUW Tepanuure u TAXHATa pasxopHa e(eKTHB-
HOCT. MHOTO OT Te3n Tepanuy ce OLEHSBAT B AMANa30HAa Ha
HSIKOJIKO XHJISIH €BPO MECEUHO U TI0 TO3H HAYHH JIBJITOCPOU-
HOTO JIEYEHHUE C BUCOKOIIEHOBH JIEKAPCTBEHH MPOAYKTH BOIH
110 GDMHAHCOBH NCPUIIMTH HA 3IPABHUTE CUCTEMU (4).

Amnanornuynu npobiemu ¢ pasxonnara epekruBHoct Ha TKU
TepanuuTe chlllecTByBar u B bbarapus. [Ipes 2012 r. B Orox-
keta Ha H30K 3a jieueHne Ha OHKOJIOTUYHU 3a00IIsIBAaHUS ca
npeaBUAeHU 57 MIH. aB., npe3 2013 . — 90 maH. 1B., a pe3
2014 r. — 145 murs. nB. [Ipy TOBa eXerogHo ce OKa3Ba, ue Je-
¢umuTsT HaaxBepat 30%. 3a 2015 1. B Gromketa Ha H30K
32 OHKOJIOTMYHU Tepamuu ca npeaBuaeHu 175 maH. niB. (5).
Taka pBCTHT Ha TE3M Pa3Xxoau €XerofaHo HaaxBwpas 70% B
nepuoaa 2012-2015 .

Bucokurte nenu Ha nenesute TKHM Tepanuu npeau3BUKBAT
o)KecTo4yeHH JiebaTh KakTo B bbirapus, Taka 1 B MKOHOMH-
4YecKM pa3BUTHUTE cTpaHu. Hampumep pemenueTo aa ce pe-
uMOypcupa imatinib 3a TanMEHTH ¢ XPOHWYHA MHEJIOHIHA
JICBKEMUsl B AHIJIMA c€ KPUTHUKYBa KaTo ,,()MHAHCOBO peliie-
Hue Oe3 oOmectBeHo ompasaanue” (6). IlomoOHU TpeBorH
ce M3pa3sBaT M B JPYTH CTPAHU C YTBBPACHU IOCTIKCHHUS
BbB (hapMaKOMKOHOMUYECKUTE OL[EHKH — peuMOypcHupaHe Ha
vemurafenib npu neyenne Ha Menanoma B ABctpanus (7), Ha
sorafenib 3a sieuenue Ha ObOpeYHOKIETHUCH KapiuHOM B Ka-
Hana (8) u ap. Bcuuku BBIPOCH OTHOCHO pa3xogHaTa edek-
tuBHOCT Ha TKU Tepanuure MOTHBUpAT peauLa H3CIeaI0Ba-
TEJIN J]a IPOyYBaT CbOTHOIICHUETO Ha PA3XOAHUTE M IIOJI3HTE.
Jluncea obaue m3yepnareieH aHain3, KOHTO Jla Jmajae aKTy-
ajHa MHpOpMAIKs 32 pa3xopHaTa e(PeKTUBHOCT HA BCHUKH
TKMU tepanuu u 00eKTUBH3NpPaHE Ha IIpolieca 110 B3eMaHe Ha
peLIeHHs 32 peUMOypCHpaHeTo UM B brirapus.

Hamusrt koJieKTHB peasin3upa u3uepriaTesieH aHajiu3 Ha ny0-
JUKYBaHUTE MEXJIYHapOAHM JaHHHU OTHOCHO pa3XoJHaTa
e(eKTUBHOCT Ha LICJIEBU OPAJTHN OHKOJIOTHYHHU Tepamnu, oa-
3UpaHU HAa TUPO3WHKWUHA3HHU HHXuOUTOpH. Llenta Ha aHaTu-
3a e moamomarane Ha pemernusta Ha HCLIPJIIT B benrapus
otHocHO BKJtouBaHe Ha TKU tepanuu B ITJIC, kakTo 1 3a12-
BaHE Ha OTIIpaBHA TOYKA 3a aJalTHPAHE U aKTyalu3upaHe Ha
JTAHHHUTE OT (apMaKOMKOHOMHYECKUTE OIICHKH.

W3BBpILEHO € TUTEPATYPHO THPCCHE B CIACTHUTE Oa3u JaHHU:
- PubMed (www.ncbi.nlm.nih.gov/pubmed),

- Cochrane Library (www.thecochranelibrary.com /view/
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clinical improvement with imatinib, resulting in long-
term remission in chronic myeloid leukemia [3 ]. From
the perspective of the patient targeted oral TKI therapies
are more comfortable than infusion therapies, which
can lead to improved quality of life. From another
perspective, however, oral treatments have some
disadvantages compared to infusion therapies. First, the
responsibility for the implementation of drug therapy
shifts from hospitals and oncologists to the patient’s
home, where there is little or no control of adherence
to the prescribed regimen and inadequate monitoring
of adverse reactions. Second, in terms of financial
institutions exist palpable tension regarding the growth
of costs associated with TKI therapies and their cost-
effectiveness. Many of these therapies are evaluated
over a range of several thousand per month and thus
long-term treatment with high-cost drugs to financial
deficits of health systems [4].

Similar problems with cost-effectiveness of TKI
therapies exist in Bulgaria. In 2012, in the NHIF budget
for cancer treatment are provided BGN 57 million, in
2013 - BGN 90 million, and in 2014 — BGN 145 million.
It appears that deficit exceeds 30% annually. For 2015, in
the NHIF budget for cancer therapies are provided BGN
175 million [5]. So, the growth of these costs annually
exceeds 70% for the period 2012-2015.

The high prices of targeted TKI therapies cause fierce
debates in Bulgaria and in economically developed
countries. For example, the decision to reimburse
imatinib for patients with chronic myeloid leukemia in
England is criticized as a «financial decision without
public justification» [6]. Similar concerns are expressed
in other countries with established excellence in
pharmacoeconomic evaluations - reimbursement of
vemurafenib in the treatment of melanoma in Australia
[7], of sorafenib for the treatment of renal cell carcinoma
in Canada [8] and others. All questions about the cost-
effectiveness of TKI therapies motivate a number of
researchers to examine the ratio of costs and benefits.
However, no comprehensive analysis exists to provide
updated information about the cost-effectiveness of
all TKI therapies and objectify the process of making
decisions on reimbursement in Bulgaria.

Our team implemented a comprehensive analysis of
published international data on cost-effectiveness of
oral targeted cancer therapies based tyrosine kinase
inhibitors. The purpose of the analysis is to support
the decisions of NCPRMP in Bulgaria to include TKI
therapies in PDL and set the starting point for adapting
and updating of pharmacoeconomic evaluations.

There has been done a literature search in the following
databases:

- PubMed (www.ncbi.nlm.nih.gov/pubmed),

- Cochrane Library (www.thecochranelibrary.com /
view/ index/html)
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index/html)

- Jokmanure, myonukyBanu nmo HTA mporpamara B AH-
s (www.hta.ac.uk/scarchmonos.htlm).

B u3cnexBaHeTo ca BKJIIOUEHH caMO MPOYYBAHUSA, TyOIUKY-
BaHU I1pe3 MOCIEIHUTE 5 TOJMHH U OTTOBapsIIH Ha TOOpUTE
MPAKTHKH 3a MPEACTaBsIHE U JIOKJIaJBaHe Ha (hapMaKOMKOHO-
Mu4eckn oneHku. OOXBaHaTH ca MyOJMKyBaHHUTE JaHHH 3a
pasxonHaTa eekTuBHOCT Ha 16 TKU Tepanuu. Ot aHanu3u-
panute TKHW Tepanun 13 ca Briroyenu B Ownrapekus I1JIC
(axitinib, crizotinib, dasatinib, erlotinib, gefitinib, imatinib,
lapatinib, nilotinib, pazopanib, ruxolitinib, sorafenib,
sunitinib, vemurafenib). 3a peumOypcupaHeTo Ha Te3H JIeKap-
ctBeHu npoayktu mpe3 2014 1. H30K e mnaruna mag 80 MTH.
nB. Tpu ot ananuzupanute TKU tepanuu npeacron na 6p1aT
BkitoueHu B [1JIC — bosutinib, regorafenib, ponatinib.

JluTeparypHOTO TBpceHe € u3BbpIIeHo Ha 0a3za MeSH Tep-
MHUHHU — MEXIYHapOJHO HENaTeHTHO HAaMMEHOBAaHHUE Ha Jie-
KapCTBEHUTE INPOAYKTH, aHAIW3 Ha Pa3XOAMTE, pa3xogHa
e(eKTUBHOCT, aHAJIU3 PAa3X0Jl/IOJIE3HOCT, Pa3XOAHU 3a 31PaB-
HU Tprokd. Benukn knacudunypany 1aHHY ca IPEACTaBEeHH
10 KaTeropuu, 0a3upaHy Ha HO30JIOTMYHU SUHHIIH.

1. Pak Ha rbppara (PIN)

[Ipe3 2007 1. lapatinib e omoOpen 3a neuenne va PI" (HER2+)
B KoMmOmHarus c capecitabin. [IpoBegeHoTO NHTEpaTypHO
TBPCEHE OTKPH TPH NPOYUBAHMS Ha pa3xomHarTa e(eKTHB-
HOCT, OTTOBapsIIN Ha T000pa 3a aKTyaIHOCT U 100pa Impak-
tuka. Benuku ananusu cpaBusiBar LAP + CAP vs. CAP 3a
nauueHTH ¢ PI, kolito e mporpecupan cnen tepanusi ¢ TRA
(tabm. 1). OOmuSAT mperien Ha pe3ylATaTUuTe CTUTA 10 H3BO-
nure, ye LAP + CAP ynbikaBa npexuBsSBAaHETO CPEHO C
okoJ10 4 mecena, npu Bucoku croitHoctu Ha ICER. Cnenosa-
TETHO HATNYHUTE JaHHU OT (PAPMAKOMKOHOMHYECKUTE aHa-
nu3u nokasear, ue TKU repanus ¢ LAP + CAP BeposiTHO He
e paszxonHo epexktruBHa cipsiMo CAP caMOCTOSITEIHO 3a Ta3H
MOMyJIAlMs TTAMEHTH NPH OOLIONMPHUETUTE NKOHOMHUYECKH
nparose WTP ($ 50 000-$ 100 000/QALY).

Tabnuya 1. ®apmakoukoHOMUYeCKU aHanu3u Ha TKU
mepanuu npu Pl
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- Reports published in UK HTA programme issues
(www.hta.ac.uk/scarchmonos.htlm).

The study included only surveys published in the last
five years and facing the best practices for presentation
and reporting pharmacoeconomic evaluations. Covered
are published data on the cost effectiveness of 16 TKI
therapies. Of the studied TKI therapies 13 are included
in the Bulgarian PDL (axitinib, crizotinib, dasatinib,
erlotinib, gefitinib, imatinib, lapatinib, nilotinib,
pazopanib, ruxolitinib, sorafenib, sunitinib, vemurafenib).
For reimbursement of those medicinal products in 2014
the NHIF paid more than BGN 80 million. Three of
analyzed TKI therapies are to be included in the PDL -
bosutinib, regorafenib, ponatinib.

Literature search done was based on Medical Subject
Headings (MeSH) terms - international non-proprietary
name of the medicinal products, cost analysis, cost
effectiveness analysis, cost/utility costs for health care.
All classified data are presented in categories based on
nosological units.

1. Breast cancer (BC)

In 2007, lapatinib (LAP) is approved for the treatment of
BC (HER2 +) in combination with capecitabin (CAP).
Conducted literature search found three studies of cost-
effectiveness, meeting the selection timeliness and good
practice. All analyzes compared LAP + CAP vs. CAP
for the patients with BC that has progressed following
treatment with Trastuzumab (TR A) (Table 1). The overview
of the results concluded that the LAP + CAP prolong
the survival by an average of about four months at high
values of Incremental Cost Effectiveness Ratio (ICER).
Therefore, the available data from pharmacoeconomic
analyzes show that TKI therapy with LAP + CAP is
probably not cost-effective against CAP independently for
this patient population with generally accepted economic
thresholds of Willingness to Pay (WTP) [($50 000 -
$100 000/Quality Adjusted Life Year (QALY)].

Table 1. Pharmacoeconomic analyses of TKls therapies
in BC

Aemop, I'oouna Ileneea nonynayus Ocnoeénu napamempu Pesynmamu
Author, Year Target population Main parameters Results
M. Machado et al., | XeHu c HanpegHan meTacTa- MNepcneKkTusa: 3apaBHa 1,695 LY vs. 1,406 LY;
2012 [10] TnyeH HER2 PI, cnep tepanua ¢ Pasxogun: AMpPeKTHU 34paBHM 0,958 QALY vs. 0,769 QALY;
trastuzumab, LAP + CAP vs. CAP PedepeHTHa roguHa: 2010 Pasxopn: $ 54 146 vs. $ 23 392
BpemeBu XOPU3OHT: 5 roguHu ICER: $ 105 937/LY;
OunckoHTupaHe: 5% $ 128 560/PFY;
Moaxopa: AUC $ 161 755/QALY
) Perspective: Health 1,695 LY vs. 1,406 LY;
Women with advanced Costs: Direct health 0,958 QALY vs. 0,769 QALY;
metastatic HER2 BC, following Reference year: 2010 Expenses:
treatment with trastuzumab, Time horizon: 5 years $54 146 vs. $ 23392
LAP + CAP vs. CAP Discount rate: 5% ICER: $ 105 937/LY;
Approach: Area under the Curve $ 128 560/PFY;
(AUC) $ 161 755/QALY
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Aemop, I'oouna
Author, Year

Ilenesa nonynayus

Target population

OcHognu napamempu

Main parameters

Peszynmamu

Results

T. Delea et al.,
2013 [11]

KeHn c HanpegHan meTacTa-
TnyeH HER2 PI, cnep tepanua ¢
TRA; LAP + CAP vs. CAP

Women with advanced
metastatic HER2 BC, following
treatment with TRA;LAP + CAP

vs. CAP

MepcneKkTuBa: 34paBHa
Pa3xoan: AMpPeKTHU 34paBHU
PedepeHTHa rogunHa: 2008
BpemeBu XOpM30HT: 5 roamHu
[OvckoHTupaHe: 3,5%
Moaxopa: AUC
Perspective: Health
Costs: Direct health
Reference year: 2008
Time horizon: 5 years
Discount rate: 3.5%
Approach: AUC

1,652 LY vs. 1,32 LY;

0,927 QALY vs. 0,737 QALY;
Pasxop: S 46 669 vs. $ 22 649
ICER: $ 82 228/LY;

$ 101 777/PFY;

$ 126 313/QALY

1,652 LY vs. 1,32 LY;

0,927 QALY vs. 0,737 QALY;
Expenses:

S 46669 vs. S22 649

ICER: $ 82 228/LY;

$ 101 777/PFY;

$126 313/QALY

T. Ebara et al.,
2013 [12]

KeHu c HanpeaHan meTacTa-
TnyeH HER2 PI, cnep tepanusa ¢
TRA; LAP + CAP vs. CAP

Women with advanced
metastatic HER2 WG, following
treatment with TRA;

MepcneKkTuBa: 34paBHa
Pasxogu: nekapcTtsa
PedepeHTHa roanHa: 2012
BpemeBu XOpU3OHT: Npeau nporpe-
cupaHe
Moaxoa: moaennpaHe
C NPEKN U34nCNEeHUA
Perspective: Health
Costs: Drugs
Reference year: 2012
Time horizon: before progression

8,4 meceua cnpamo 4,4 meceua
Ha PFS;

Pa3xoa: S 22 430 noeTanHo
HapacTBaly,

ICER: $ 55 836/PFY

8.4 months versus 4.4 months of
Progression Free Survival (PFS);
Expenses:

$ 22,430 gradually increasing

LAP + CAP vs. CAP

Approach: modeling

ICER: $ 55 836/PFY
by direct calculations > /

2. XpoHuyHa muenouaHa neskemus (XMJ1)

To3n TepamneBTUUYEH CErMEHT OeNie)ku HAW-TOISIMOTO pa3BH-
te Ha TKU Tepanuute mpe3 NOCASTHOTO AECETHIECTHE, Kb-
JICTO CHIIECTBYBAT MET JICKAPCTBEHU MPOAYKTA OT rpyraTa Ha
TKU, omobpenu 3a neuenne Ha XMJI, choTBeTHO: imatinib
(2001), dasatinib (2006), nilotinib (2007), bosutinib (2010),
ponatinib (2012), xouto yBennuaBar 10-romgumnrHaTa mpeKu-
BgeMocT Ha manueHTuTe oT 20 1o 80%. B pesynTar Ha gecto
pa3BHBaIIaTa Ce PE3UCTCHTHOCT KbM MOHOTEPAINHUSITA, IBJITO-
CPOYHHST KOHTPOJ Ha 3a00JIsIBAHETO M3UCKBA yIoTpeda Ha
MOBEYE OT CUH JICKAPCTBECH MPOAYKT M BHUMATEJICH MOHU-
TOPWHT Ha CIIa3BaHETO Ha JIEKapCKUTE mpeanucanus. He taka
ONITUMHUCTUYHO M3TISKIAT HEllaTa Mo OTHOIICHUE Ha 37IpaB-
Hute pasxoau, kouto B CAILl mapactsar ot $ 30 000 rogum-
HO 3a imatinib, 1o nuamasona ot $ 92 000-$ 138 000 rogumIHO
npe3 2012 r. 3a no-nosute TKU Tepanuu.

Breitsheidel et al. omensBar IMA crpsiMo TpaHCIIIAaHTALKS
Ha KOCTEH MO3BK KaTo Tepanus OT IbpBa JuHUA 32 XMIJL
ABTOpUTE CTUTAT J0 M3BOAA, 4ye cien auckoHtupane TKU
tepanusta ¢ IMA ($ 92 821/QALY) e ¢ Bucoko ICER Haz 06-
monpuetute nparose ot € 50 000/QALY. [Ipyru n8e nuaeHTH-
¢ummpanu npoyusanus (Reed et al., Chen et al.) cpaBHsBar
imatinib cmpsMo KOHBEHIIMOHAJTHA UMYHOTEPAIUs M 3aKIIO-
yagaT, ye IMA e pasxonno edexrusen. Hoyle et al. cpaBusiBat
nBe nenesu TKU tepanuu — DAS u NIL, ¢ BUCOK0a030B pe-
»kuM Ha IMA nipu nauuentn ¢ XMJI, unero 3abonsiBane npo-
rpecupa cien cranaapTau g03u IMA. Pesynrarute ot apma-
KOMKOHOMHWYECKUTE aHAIM3H ca TpeacTaBeHn B Tadm. 2. NIL
ToMuHHUpa Haj BHcokono30Bus IMA, Ho DAS He ce cunra 3a
pasxonno edekruseH ($ 143 294/QALY). B npyro npoyusane
Ghatnekar et al. mocturar 10 pa3aIu4HHA U3BOIH, HO TPU 00-
mecTBeHa rnepcnekruBa DAS e pa3xonHo eeKTHBEH CIIPSIMO
BucOoko1030Bust IMA ($9562/QALY). BHUMaTEIHUAT aHATH3
Ha B3aMMHO ITPOTHBOpEYAINNTE CH IIpoyuBaHus 3a DAS ycra-
HOBH, e paznukata B I[CER ce npimxu Ha pa3nuyus B WOACHTH-

26 HEE an EENR

2. Conflict of interests

This therapeutic segment marks the biggest development
of TKI therapies over the last decade, where there are
five medicines from the group of TKI approved for the
treatment of CML, respectively: imatinib (IMA) (2001),
dasatinib (DAS) (2006), nilotinib (NIL) (2007), bosutinib
(BOS) ( 2010), ponatinib (PON) (2012), which increase
the 10-year survival of patients by 20 to 80%. As a
result, often developing resistance to monotherapy, long-
term disease control requires the use of more than one
drug and close monitoring of compliance with doctors’
prescriptions. Not so optimistic things are in terms of
health costs that in the United States increased from $
30,000 a year for IMA to the range of $ 92 000 - $ 138
000 annually in 2012 to the newer TKI therapies.

Breitsheidel et al. evaluate IMA versus bone marrow
transplantation as first-line therapy for CML. The
authors conclude that after discounting TKI therapy
with IMA ($ 92 821/QALY) is with high ICER over
conventional thresholds of € 50,000/QALY. Two other
identified studies (Reed et al., Chen et al.) have compared
IMA to the conventional immunotherapy and conclude
that the IMA is cost effective. Hoyle et al. compare two
targeted TKI therapies - DAS and NIL - with high-dose
mode of IMA in patients with CML whose disease has
progressed after standard doses of IMA. The results of
the pharmacoeconomic analyses are presented in Table
2. NIL dominates over high-dose IMA, but DAS is not
considered cost-effective ($ 143,294/QALY). In another
study Ghatnekar et al. reach different conclusions, but
following public perspective DAS 1is cost-effective
compared to high-dose IMA ($ 9562/QALY). Careful
analysis of mutually contradictory studies for DAS
found that the difference in ICER is due to differences
in the identification and calculation of direct medical
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(GULMPaHETO U M3YUCISIBAHETO HA JAUPEKTHUTE MEIUIIMHCKH
pasxoau. MscnenBanusita Ha no-nosutre TKU Tepanuu xato
BOS (Kluibenschaed] et al.) mokassar, ge ICER e TBBpIC BH-
coko crpsimo obmuronpuerute nparose ($ 331 300/QALY), karo
Tepanustta ¢ BOS He e pa3xoqHo eeKTHBHA CIPSMO TEpaIi-
sta ¢ NIL. Jluncear ¢papMakOMKOHOMHUYECKH J0Ka3aTeICTBa
3a Tepamnust ¢ PON npu naruent ¢ XMJI u T3151 myrtanus,
KkouToO ca peaucteHTHU kbM IMA, DAS u NIL.

B o6o6menne, IMA ce oka3Ba pa3xogHO €(pEKTHBEH KaTo
Tepanus oT nbpsa JuHUA cupsaMo INF, HO ToBa He e Taka,
KOraTo C€ CpaBHsSIBA C KOCTHOMO3BYHA TpPaHCIJIAHTALIMS.
Pasrnenanure mpoyuBanusi nokassat, ye NIL e pasxomno
etextuBeH 3a manueHTH ¢ IMA-pesucrentHa XMJI u mma u3-
BECTHO J0KAa3aTeJICTBO, Ipenmonaramnio, ¥e¢ DAS e pa3zxomHo
e(exkTuBeH, ako OIeHKaTa Ce M3BBPIIBA OT OOIIECTBEHA Tep-
cnekrtuBa. BOS e paszxonno needexrusen crpsimo NIL npu
IMA-pe3ucTeHTHHU MalUeHTH.

Pesynratute oT pasrienanuTe papMaKOMKOHOMHYECKH OLCH-
KM ca CHJIHO YyBCTBUTEIIHU KbM LIeHaTa Ha Tepamnusita c IMA.
B bparapus cblIECTBYBaT HSAKOJIKO T'€HEPUYHHU aHAJIOra Ha
IMA, xoeto nonmxkaBa pedepenTHuTe 1ieHu KbM 2015 . oT
4930 nB. no 950 nB. 3a MeceuHa Tepanus. Ta3u HOBa CUTYya-
U1 N3UCKBA aKTyaJH3UpaHe HA JAHHUTE OT U3CJICIBAHUATA
Ha pasxonHaTa eektuBHOCT 32 NIL, DAS u BOS.

Tabnuua 2. ®apmMakoUKOHOMUYECKU aHau3u Ha TKU me-

HEALTH MANAGEMENT AND ECONOMICS

costs. Studies of newer TKI therapies such as BOS
(Kluibenschaedl et al.) indicate that ICER is too high
compared to the generally accepted threshold ($ 331,300/
QALY) as the treatment with BOS is not cost-effective
against the NIL therapy. Pharmacoeconomic evidence is
missing for PON therapy in patients with CML and T3151
mutation, who are resistant to IMA, DAS and NIL.

In summary, IMA proved to be cost-effective as first-line
therapy versus interferon (INF), but this is not the same
when compared to bone marrow transplantation. Reviewed
studies show that NIL is cost-effective for patients with
IMA-resistant CML and there is some evidence to suggest
that DAS is cost-effective if the evaluation is carried out
by a public perspective. BOS is cost ineffective versus
NIL in IMA-resistant patients.

Theresults of the reviewed pharmacoeconomic evaluations
are highly sensitive to the cost of therapy with IMA. In
Bulgaria there are several generic versions of IMA, which
lowers the reference prices by 2015 from BGN 4930 to
BGN 950 for a month therapy. This new situation requires
updating the data of the cost-effectiveness studies for
NIL, DAS and BOS.

Table 2. Pharmacoeconomic analyses of TKI therapies

panuu npu XMJ1 in CML
Aemop, I'oouna Lleneea nonynayusn OcHoenu napamempu Peszynmamu
Author, Year Target population Main parameters Results
L. Breitsheidel et al., | HoBognarHoctuum- MepcnekTuea: 3apaBHa 3,875 QALY vs. 3,12 QALY;

2008 [13]

paHu naumeHTn <40
rogunHun; IMA vs. BMT-
MUD

Newly diagnosed
patients <40 years;
IMA vs. Bone Marrow
Transplantation —
Matched Unrelated
Donor (BMT-MUD)

Pasxoau: AMPEKTHN 34paBHU
PedepeHTHa rogmHa: 2005
BpemeBu XOpU3OHT: 5 roanHm
OuckoHTUpaHe: 3,5%
Nogxoa: MM
Perspective: Health
Costs: Direct health
Reference year: 2005
Time horizon: 5 years
Discount rate: 3.5%
Approach: Markov Model

Pasxoga:
$245185vs. $ 174 643
ICER: $ 93 821/QALY

3,875 QALY vs. 3,12 QALY;
Expenses: $ 245 185 vs. $ 174 643
ICER: $ 93 821/QALY

S. Reed et al.,
2008 [14]

HoBoguarHoctuumpa-
HU naumeHTn ¢ XMJI;
IMA vs. IFN + LDAC

Newly diagnosed
patients with CML;
IMA vs IFN + Low dose
cytarabine (LDAC)

MepcnekTusa: 3apaBHa

Pasxoaun: AMpeKTHU 34paBHM

PedepeHTHa rogunHa: 2006

BpemeBu XOpU30HT: 5 roamHum
LOucKkoHTupaHe: 3%

Noaxoa: ANPEKTHO N3UUCAABAHE HA pa3xoamn

Perspective: Health
Costs: Direct health
Reference year: 2006
Time horizon: 5 years
Discount rate: 3%
Approach: Direct costing

13,39 LY vs. 7,49 LY;

10,71 QALY vs. 5,18 QALY;
Pasxoa:

$ 609 587 vs. $ 220 419
ICER: $ 66 071/LY;

$ 70 474/QALY

3,39 LY vs. 7,49 LY;

10,71 QALY vs. 5,18 QALY;
Expenses: $ 609 587 vs. $ 220 419
ICER: $ 66 071/LY;

S 70 474/QALY

Z.Chenetal., HosoauarHocTuumpa- | lMepcnekTuea: 34paBHa 6,3 LY noeTtanHo HapacTBalwy;
2009 [15] HW NaumeHTn ¢ XMJ1; Pasxoaun: AMpeKTHU 34paBHM 6,4 QALY noeTanHo HapacTBaly;
IMA vs. IFN PedepeHTHa rogunHa: 2009 Pa3xopa;:
BpemeBu XOPU3OHT: 40 KUBOT $ 132 285 noeTanHo HapacTsall;
OunckoHTupaHe: 3,5% ICER: S 20 945/LY;
Moaxon: AMPEKTHO n3uncnaBaHe Ha pasxoam | $ 20 600/QALY
Newly diagnosed Perspective: Health 6,3 LY gradually increasing
patients with CML; Costs: Direct health 6,4 QALY gradually increasing;
IMA vs. IFN Reference year: 2009 Expenses:
Time horizon: A lifetime $ 132,285 gradually increasing;
Discount rate: 3.5% ICER: $ 20 945/LY;
Approach: Direct costing $20,600/QALY
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Aemop, I'oouna
Author, Year

Llenesa nonynayus

Target population

Ocnognu napamempu

Main parameters

Peszynmamu

Results

M. Hoyle et al.,
2011 [16]

NaymeHTn ¢ XMJ1,
PE3NCTEHTHU KbM
SDIMA; DAS vs. NIL vs.
HDIMA

CML patients resistant
to Standard dose of
Imatinib (SDIMA);

DAS vs. NIL vs. High
Dose Imatinib (HDIMA)

MepcnekTuBa: 34paBHa
Pasxoau: AUPEKTHU 34paBHMU
PedepeHTHa roguHa: 2010
BpemeBu XOpU30HT: 4,0 KMBOT
[OuckoHTupaHe: 3,5%
Moaxopa: AUC
Perspective: Health
Costs: Direct health
Reference year: 2010
Time horizon: A lifetime
Discount rate: 3.5%
Approach: AUC

7,846 QALY vs. 7,63 QALY vs. 7,311
QALY;

Pasxogu: $ 346 612 vs. $ 252 655
vs. $ 270 015;

NIL somuHmpa HDIMA;

DAS vs. HDIMA-ICER: $ 143 294/
QALY

7,846 QALY vs. 7,63 QALY vs.
7,311 QALY;

Expenses: $ 346 612 vs.

$ 252 655 vs. $ 270 015;

NIL dominates HDIMA; DAS vs.
HDIMA-ICER: $ 143 294/QALY

O. Ghatnekar et al.,
2010 [17]

MauneHTn c XM/,
PE3UCTEHTHU KM
SDIMA; DAS vs. HDIMA

CML patients resistant
to SDIMA;

DAS vs. HDIMA

MepcneKkTuBa: obuiecTBeHa
Pa3sxoam: AUPEKTHU U KOCBEHM
PedepeHTHa roaunHa: 2008
BpemeBu XOPU3OHT: 4,0 KMBOT
LOncKkoHTupaHe: 3%
Moaxoa: MM
Perspective: Public
Costs: Direct and indirect
Reference year: 2008
Time horizon: A lifetime
Discount rate: 3%
Approach: Markov Model

6,37 LY vs. 5,69 LY;

5,19 QALY vs. 4,57 QALY;
Pasxoau: $ 701 230 vs $ 695 321;
ICER: $ 8801/LY;

$9562/QALY

6,37 LY vs. 5,69 LY;

5,19 QALY vs. 4,57 QALY;
Expenses: $ 701 230 vs $ 695 321;
ICER: S 8801/LY;

$ 9562/QALY

M. Kluibenschaed|
etal.,
2014 [18]

MaumeHTn ¢ XM/,
PE3UCTEHTHU KbM
SDIMA; BOS vs. NIL

CML patients resistant
to SDIMA; BOS vs. NIL

MepcneKkTuBa: 34paBHa
Pasxoau: AMPEKTHMU 34paBHU
PedepeHTHa roanHa: 2014
BpemeBu XOPU3OHT: A0 KUBOT
OuckoHTupaHe: 3%
Mopgxon: MM
Perspective: Health
Costs: Direct health
Reference year: 2014
Time horizon: A lifetime
Discount rate: 3%
Approach: Markov Model

NopobHa epuKacHocT;
Pasxoau: $ 331 300/QALY
vs $ 265 100/QALY

Similar efficacy;
Expenses: $ 331,300 / QALY
265vs $ 100 / QALY

3. NacTponHTecTUHarneH ctpomarsrieH Tymop

(TUCT)

[Tpu neuenne va 'MCT ca ono6penu cneqaure TKU Tepanuu:
IMA (2002 r.) mppBOHAYANIHO € OI0OPEH 32 METacTaTHYCH
I'MCT karo yBenm4aBa cpeqHaTa MPEKUBSIEMOCT Ha MAIHeH-
tute ¢ 15 mecemna. [Ipe3 2006 r. SUN e omobpen 3a IMA-pe3u-
creatau I UCT, a pe3 2012 r. IMA e ono6peH 3a aaroBaHTHA
tepanus ciex pesekuust Ha [YCT. IIpes 2013 r. REG e Tpera-
ta TKU tepanus, omoOpeHa 3a MallMeHTH, PE3UCTEHTHU KbM
IMA un SUN. Jlanuure oT uaeHTHOHIHPAHNTE (apMaKOHKO-
HOMHYECKH M3CIIEABAHNUS ca MIPEACTaBeHH B Tab0. 3.

Tabnuya 3. ®apmakoukoHoMu4ecKu aHanu3u Ha TKU me-

3. Gastrointestinal stromal tumor (GIST)

In the treatment of GIST the following TKI therapies

in Table. 3.

have been approved: IMA (2002) was originally approved
for metastatic GIST as it increased the median survival
of patients with 15 months. In 2006, sunitinib (SUN)
has been approved for IMA-resistant GIST, and in 2012
IMA is approved for adjuvant therapy after resection of
GIST. In 2013 regorafenib (REG) is the third TKI therapy
approved for patients resistant to IMA and SUN. Data
identified from pharmacoeconomic studies are presented

Table 3. Pharmacoeconomic analyses of TKIs therapies

panuu npu FTMMCT in GIST
Aemop, I'oouna Lleneea nonynayusn OcHoenu napamempu Peszynmamu
Author, Year Target population Main parameters Results
M. Sanon et al., MauneHT ¢ XMPYPruyHoO pe3eKkTMpaH lMepcnekTuBa: 3a4paBHa 7,18 QALY vs. 9,30 QALY;
2013 [19] TMCT — 1 roaunHa IMA vs. 2 roanHmn Pasxoaun: AMPEKTHU 34paBHU Pasxogu:

IMA

Patient with surgery resected GIST -
1 year

IMA vs. 2 years IMA

PedepeHTHa rogunHa: 2010
BpemeBu XOPU30HT: A0 KUBOT
OvckoHTupaHe: 3%
Moaxon: MM
Perspective: Health
Costs: Direct health
Reference year: 2010
Time horizon: A lifetime
Discount rate: 3%
Approach: Markov Model

$232 652 vs. $ 322652

ICER: S 60 887/LY;
$ 66 869/QALY

7,18 QALY vs. 9,30 QALY;
Expenses: S 232 652 vs. $ 322

652
ICER: $ 60 887/LY; $ 66 869/
QALY
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Aemop, I'oouna

Author, Year

lleﬂeaa nonyaauusn

Target population

Ocnognu napamempu

Main parameters

Pezynmamu

Results

M. Majer et al.,
2013 [20]

MaumeHTH c BUCOK PUCK OT peLnans
Ha TMCT -3 roanHn IMA vs. 1 roguHa
IMA

Patients at high risk of GIST recurrence
of - 3 years

IMA vs. 1 year IMA

MaumeHTn C BUCOK PUCK OT peLu-
ams Ha TUCT —3 roamHun IMA vs. 1
roguHa IMA

Perspective: Health

Costs: Direct health
Reference year: 2012

Time horizon: A lifetime
Discount rate: 4% (expenses)
1,5% (QALY)

Approach: MM

8,91 LY vs. 7,04 LY;

6,55 QALY vs. 5,18 QALY;
Pasxoau: $ 140 948 vs. $ 93 062
ICER: $ 25 640/LY;

$35 029/QALY

8,91 LY vs. 7,04 LY;

6,55 QALY vs. 5,18 QALY;
Expenses:$ 140 948 vs. $ 93 062
ICER: $ 25 640/LY;
$35029/QALY

V. Mabasa et al.,
2008 [21]

MauneHTn c HanpeaHan M'NCT,
IMA vs. BSC

Patients with advanced GIST, IMA vs.
Best Supportive Care (BSC

MepcneKkTuBa: 34paBHa

Pasxoau: 4UPEKTHU 34paBHU
PedepeHTHa rogmHa: 2006
BpemeBu XOPU3OHT: A0 KUBOT
[ONCKOHTUPaHe: NpUCHCTBA CaMo
npw aHaan3 Ha YyBCTBUTENHOCTTA
Moaxoh: aHaNM3 Ha JaHHK OT
PaKOB perncTbp

Perspective: Health

Costs: Direct health

Reference year: 2006

Time horizon: A lifetime
Discounting: present only in a
sensitivity analysis

Approach: analysis of data from
the Cancer Registry

66,7 meceua OS vs. 7,7 meceua
0S; 45,3 meceuya PFSvs 5,6
meceua PFS;

Pasxoam: S 73 646/naumeHt
vs $ 1608/naumenT;

ICER: $ 14 652/LY

66.7 months overall survival
(OS) vs. 7.7 months OS;

45.3 months PFS
vs 5,6 months PFS;

Expenses: S 73,646/patient
vs S 1608 / patient;
ICER: $ 14 652 / LY

L. Paz-Ares et al.,
2008 [22]

MaumeHTH c meTacTasnpan Hepesek-
Tnpyem N'CT, cnep nporpecupaHe
nnan HenoHocmmocT Kbm IMA; SUN vs.
BSC

Patients with metastatic and/or
unresectable GIST after
progression or intolerance to IMA;
SUN vs. BSC

MNepcneKkTuBa: 34paBHa
Pa3xoan: AMpeKTHU 34paBHU
PedepeHTHa rogunnHa: 2007
BpemeBu XOpM30HT: 6 roamHM
[OuckoHTupaHe: 3,5%
Moaxoa: MM
Perspective: Health
Costs: Direct health
Reference year: 2007
Time horizon: 6 years
Discount rate: 3.5%
Approach: Markov Model

1,59 LY vs. 0,88 LY;
1,0 QALY vs. 0,55 QALY;

Pasxoam: $ 33 225 vs. S 2317;

ICER: $ 43 200/LY;
$70124/QALY

1,59 LY vs. 0,88 LY;
1,0 QALY vs. 0,55 QALY

Expenses: $33225vs.$2317;

ICER: $ 43 200/LY;
$70 124/QALY

I. Contreras-
Hernandez et al.,
2008 [23]

MaumMeHTH ¢ meTacTaTUYeH Hepe3ekK-
Tnpyem N'MCT, cnep nporpecupaHe
MAn HenoHocumocT Kbm IMA; SUN vs.
BSC

Patients with metastatic and/or
unresectable GIST after

progression or intolerance to IMA;
SUN vs. BSC

MepcnekTunBa: 3apaBHa
Pasxoau: AMpPEKTHU 34paBHU
PedepeHTHa rogunHa: 2007
BpemeBu XOpU30HT: 5 roamHm
OuckoHTupaHe: 5%
Moaxoa: MM
Perspective: Health
Costs: Direct health
Reference year: 2007
Time horizon: 5 years
Discount rate: 5%
Approach: Markov Model

1,4 LY vs. 1,08 LY;
Pasxoam: $ 22 530 vs. $ 2362;
ICER: $ 58 343/LY

1,4 LY vs. 1,08 LY;
Expenses: $ 22 530 vs. $ 2362;
ICER: $ 58 343/LY

Sanon et al. mpoyuBaT BpeMeTpacHEeTO Ha €PEKTUTE OT aJf0-
BaHTHa Tepanus ¢ IMA 3a TUCT u cturar o u3Boza, ge 2-ro-
IUITHOTO JiedeHne ¢ IMA e pa3xoaHo epeKTHBHO CIIPSIMO €I-
HOTOAMINHOTO Je4deHne. [10100H0 3aKIoueHne ce TIOCTUTA ’
B n3cieaBaHeTo Ha Majer et al. Mabasa et al. cpaBusBatr IMA
¢ Haif-moOpara KOHBEHIIMOHAJIHA 3[paBHA TPHKA MPH IMaId-
entu ¢ HantpenHai [ YICT, kouTo mporpecupar ciej Tepamnus-
Ta u nokiansart, ue IMA e pa3zxonHo edexTuBeH. B apyru nse
MIPOYYBaHUS CE Hajarat u3BOJUTE, ue npuiokennero Ha SUN
MpU MalMeHTH, KOUTO Mporpecupar cien jedenue ¢ IMA, e
pa3xomHo e(peKTHBHO IPU CPaBHEHUE ¢ KOHBCHIIMOHAIIHA Te-
panus. OtHocHo REG mnociegHuTe KJIMHUYHUA U3NUTBaHUS
mpe3 2013 1. moka3BaT, ue yBeIM4aBa MPEeKUBIEMOCTTa, 03
nporpecupane npu pesucteHTHH [ UICT xeM IMA 1 SUN ot
1,7 mecena o 7,4 mecena (24). Jluniceat obade naHHm 3a dap-

MaKOMKOHOMHYECKH OIIEHKN KBM HavayioTo Ha 2015 1.

Sanon et al. examine the duration of the effects of
adjuvant therapy for GIST and IMA concluded that
2-year treatment with IMA is a cost-effective one-year
treatment. Such a conclusion is achieved in the study
of Majer et al. Mabasa et al. IMA compared to the best
conventional health care for patients with advanced
GIST who have progressed after treatment and reported
that the IMA is cost effective. In two other studies, it is
clear that the application of SUN in patients who have
progressed after treatment with IMA, is cost-effective
when compared with conventional therapy. REG on
recent clinical trials in 2013 showed that increases
survival without progression in GIST resistant to IMA
and SUN from 1.7 months to 7.4 months [24]. However,

there is evidence of pharmacoeconomic evaluations at

the beginning of 2015.

O00011eHNTE U3BOAM OT IIpErie/a Ha My OJIMKyBaHUTE TaHHH

npennonarar, ye IMA n SUN ca pazxonHo epeKTHBHU NpH
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I'1CT, cpriiacHO ycnoBHsITa, IPH KOUTO ca 0J00pEHH 3a IpHU-
Jo)keHue. Pe3ynratuTe ChIIO ca CUIHO YyBCTBUTEIHHU KbM
LIECHUTE HA TCHePUIHHUTE imatinib u TpssOBa 1a ObIAT aJaITH-
panu 3a beirapusi.

4. XenatouenynapeH kapuuHom (XLK)

SOR e omobpen karo TKU Tepamus oT mbpBa THHUS 32
Hanpennan XLIK mpes 2007 r. JlanauTe OT (hapMaKomKo-
HOMHYECKHUTE OLCHKHM ca MpeacTtaBeHu B Tadi. 4. Vitale et
al. xoHctarupar, ye SOR e pa3xoaHO eQEeKTHBEH CHPSIMO
Haif-nto0paTa KOHBEHIIMOHAJHA 3/paBHa I'pHKa B HeaJlo-
BaHTHA IIOCTaHOBKa 3a rnanuentu ¢ X1{K, ouakBamu yepHoa-
poOHa TpaHcIIaHTaus. pyru 4eTHupu aHATTN3a CpaBHSIBAT
SOR ¢ KOHBEHITMOHATHA Tepamus KaTo JICYCHHWE OT IIbpBa
gy 3a XK. Benuku npoyuBaHus U3110J13BaT MOJEIMpa-
He, KaTo TPH OT TAX ycraHoBsiBaT, 4e SOR e pa3xoaHo edek-
tuBeH. EquncTBeno Ebara et al. cuutat ywe SOR He ¢ pas-
xonHO edekTuBHa Tepanus 3a XK. OcobeHocTuTe B TO3H
(hapMaKOMKOHOMIYECKH aHATHN3 Ca, U¢ ABTOPUTE H3UHUCIABAT
caMO pa3XOAWTE 3a JIEKAPCTBEHATa Tepamus W W3KJII0YBAT
pa3xoauTe, CBBP3aHM C HEKETAHU JIEKAPCTBEHU PEAKIINHU H
KOHTPOJI Ha 3a00JIsIBaHETO ciien nmporpecupane. OOIoTo 3a-
KJIIOYEHHUE €, 4Ye MOBeYeTO (PapMaKOMKOHOMUYECKH OICHKH
crurar 7o u3Boxa, 4e SOR e pa3xonHo eeKTHBHA Tepanus
3a omoOpeHata cu mHAMKanus — XK.

Tabnuya 4. ®apmakouKkoHoMuUYecKu aHanu3u Ha TKU me-
panuu npu XK

HEALTH MANAGEMENT AND ECONOMICS

suggest that IMA and SUN are cost effective in GIST, the
conditions under which are approved for use. The results
are also highly sensitive to prices of generic imatinib and
must be adapted to Bulgaria.

4. Hepatocellular carcinoma (HCC)

Sorafenib (SOR) was approved as first-line TKI
treatment for advanced HCC in 2007. Data from
pharmacoeconomic evaluations are presented in Table.
4. Vitale et al. found that SOR is cost-effective compared
to the best conventional health care in non-adjuvanted
formulation for patients with HCC awaiting liver
transplantation. Other four SOR analysis compared with
conventional therapy as first-line treatment for HCC. All
studies have used modeling; three of them found that
the SOR is cost effective. Only Ebara et al. considered
that the SOR is not cost-effective therapy for HCC.
Specificities of this pharmacoeconomic analysis are
that authors calculated only the cost of drug therapy and
excluded costs associated with adverse drug reactions
and disease control after progression. The overall
conclusion is that most pharmacoeconomic evaluations
conclude that the SOR is a cost effective therapy for its
approved indication - HCC.

Table 4. Pharmacoeconomic analyses of TKI| therapies
in HCC

Aemop, I'oouna Lleneea nonynayusn

Author, Year Target population

OcHo6HU napamwempu

Main parameters

Pezynmamu

Results

A. Vitale et al.,
2010 [25]

MauneHtn c XUK, kaHgu-
natm 3a LT c komneHcupa-
Ha umnpo3sa, SOR vs. BSC

Patients with CCK -
candidates for liver
transplantation (LT) with
compensated cirrhosis

SORvs. BSC

MepcnekTuBa: 3apaBHa
Pasxoau: AMPEKTHU 34paBHU
PedepeHTHa roguHa: 2008
BpemeBu xopu3oHT: 10 roanHm
[OunckoHTupaHe: 3%
Mopxoa: MM
Perspective: Health
Costs: Direct health
Reference year: 2008
Time horizon: 10 years
Discount rate: 3%
Approach: Markov Model

3,7 QALY vs. 3,41 QALY;
ICER: $ 87 154/QALY

B. Carretal.,
2010 [26]

MauueHTM c HanpeaHan
XUK, SOR vs. BSC

Patients with advanced
HCC, SOR vs. BSC

MepcnekTunsa: 3apasHa
Pa3xoan: AMPEKTHU 34paBHU
PedepeHTHa rogunHa: 2007
BpemeBun XOPU3OHT: A0 XKMBOT
OuckoHTupaHe: 3%
Moaxoa: MM
Perspective: Health
Costs: Direct health
Reference year: 2007
Time horizon: A lifetime
Discount rate: 3%
Approach: Markov Model

1,581 LY vs. 1,05 LY;
Pasxoau: $ 49 244 vs. S 9453
ICER: $ 75 670/LY

1,581 LY vs. 1,05LY;
Expenses: $ 49 244 vs. S 9453
ICER: $ 75 670/LY

N. Muszbek et al.,
2008 [27]

MauneHtn ¢ XUK, Henopg-
XO4ALLM 33 XMPYPIUYHO
WAN TOKOPErmMoHaaHOo
neyenune, SOR vs. BSC

HCC patients unsuitable
for surgical or
locoregional treatment,

SOR vs. BSC

MNepcnekTusa: 3apasHa
Pa3sxoau: AMPEKTHU 34paBHU
PedepeHTHa rogunHa: 2007
BpemeBu XOPU3OHT: A0 XUBOT
OuckoHTupaHe: 5%
Mopgxon: MM
Perspective: Health
Costs: Direct health
Reference year: 2007
Time horizon: A lifetime
Discount rate: 5%
Approach: Markov Model

1,52 LY vs. 1,03 LY
Pasxoau: $ 42 920 vs. $ 9373;
ICER: S 68 438/LY

1,52 LY vs. 1,03 LY
Expenses:$ 42 920 vs. $ 9373;
ICER: $ 68 438/LY
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Aemop, I'oouna 1lenesa nonynayus

Author, Year Target population

OcHognu napamempu

Main parameters

Pezynmamu

Results

C. Camma et al.,
2013 [28]

NauneHTn ¢ XUK, konto
He pearnpar Ha 10KO-
pPEernoHanHo nievyeHune, ¢
£06pe KomneHcupaHa
umpo3a; SOR vs. BSC

Patients with CCK, who
are unresponsive to
locoregional treatment
with well compensated
cirrhosis;

SOR vs. BSC

MNepcnekTuBa: 34paBHa
Pa3xoan: AMpPEeKTHU 34paBHU
PedepeHTHa roanHa: 2012
BpemeBu XOpU30HT: 5 roanHu
[OuckoHTupaHe: 3,5%
Moaxoa: MM
Perspective: Health
Costs: Direct health
Reference year: 2012
Time horizon: 5 years
Discount rate: 3.5%

Approach: Markov Model

0,59 LY noeTanHo HapacTBaly;
0,44 QALY noeTanHo HapacTBa-
wm;

Pasxogm: $ 23 218 vs. $ 4822;
ICER: $ 30 121/LY; $ 40 203/QALY

0,59 LY gradually increasing;
0,44 QALY gradually increasing;
Expenses: $ 23,218 vs. $ 4,822;
ICER: $ 30 121/LY; $ 40,203/QALY

T. Ebara et al.,
2013 [12]

MaymeHTn c HanpeaHan
meTtactatnyeH XLK, SOR
vs. BSC

Patients with advanced
metastatic HCC,
SOR vs. BSC

MepcnekTuBa: 34paBHa

Pasxoau: nekapcTsa

PedepeHTHa roanHa: 2012

BpemeBu XOPM30OHT: Npeau nporpecnpaHe
OVCKoHTMpaHe: HAMa

Moaxoa: moaennpaHe ¢ AUPEKTHU U3UUCNEHNA

Perspective: Health

Cost: Drugs

Reference year: 2012

Time horizon: before progression
Discount rate: no

10,7 meceua OS vs. 7,9 meceua
0S; Pasxog: $ 43 138 noeTtanHo
HapacTsaly, ICER: S 184 878/LY

10.7 months overall survival (OS)
vs. 7.9 months OS; Expenses: $
43,138 gradually increasing, ICER:
S 184 878/LY

Approach: modeling by direct calculations

5. HeppebHoKkneTb4YeH pak Ha 6enusa gpob

(HAKPBA)

[IspBata neneBa opaxHa TKU tepamnms, omoOpeHa 3a eueHue
na HAKPB/, e GEF mpe3 2003 r. [Ipe3 2005 1. GEF e uzTe-
rieH ot nazapa Ha CAILL, korato KIMHUYHNATE U3MUTBAHUS HE
yCIISIBaT Ja MOKaXkaT 0133 OTHOCHO O0IIaTa MpexuBsIeMOCT
BBB BCSIKA OT MOATPYIHUTE MALUEHTH.

IMpe3 2009 r. GEF e omobpen B EBpona npu manuenTu ¢ my-
tanuu Ha EGFR. ERL e cnegsamara TKU Tepamnusi, omoope-
Ha mipe3 2004 r. 3a Hanpegnan HJKPB/I, pedbpakrepeH kpM
xumuotepanusata. Crnen Toa ERL e omoOper mpe3 2010 T. 3a
noJIbprKalia Tepanus npu nauueHTy ¢ Hanpennaia HIKPB/L,
cJlesl yCIeIHa XUMHOTEPaIys OT IbpBa JUHH, Oa3upaHa Ha
miaTuHa, a mpe3 2013 1. — 3a Tepanus OT IbpBa JUHUS 3a Ta-
nuenTu ¢ meractuieH EGFR+ 6enoapoben pak.

Iocnennara peructpupana TKU Tepanus 3a neueHue Ha Ha-
npeanan craauit HAKPB] e CRI npe3 2011 r. Jlanaute ot
(hapMaKOMKOHOMHYECKUTE H3CIIEABAHUS €A MPEACTAaBCHH B
Taodm. 5.

JluTepaTypHUAT aHAJIN3 TIOKa3Ba, 4e KaTo IbPBa JIMHUA Tepa-
nud 3a HanpeaHan HJKPB/[ B Tpu npoyuBaHus, €AHOTO OT
kouto orpanuueHo A0 EGFR+ nmanuentu, namupar ERL 3a
pasxonno epextuBHa TKU Tepanus cripsiMo XMMHOTEpanus-
Ta. U3cnenBanusara Ha nogabpxkamute trepanuu 3a HAKPB/I
MUMaT N3BECTHO Pa3HOIJIACHE — JIBE EBPOICHCKU MPOYIBAHUS
3akutogaBsaT, ue ERL e pazxoqHo eheKTHBEH CTIpsIMO XMMHO-
TepanusATa KaTo N3Moi3BaT HH(OpMaIUs 3a Iepruoaa Ha mpe-
KUBSIBAHE JUPEKTHO OT JaHHW Ha MAIlMEHTHUTE, BKIIOUCHU B
kuHngHO m3nuTBane SAT-URN, xoeTo cpaBasiBa ERL crips-
MO Tianebo KaTo MOAABpIKalla Tepanusi OT II'bpBa JIMHUSL.
[IpOTHBOMONOKHHU 3aKTIOUEHHS C€ MOCTUTAT B aMEPUKAHCKO
npoyuBane, Goxycupano Bbpxy PEM, B KoeTo ce m3mon3Ba
HHAMPEKTHO CpaBHeHHe, oreHsBamo $ 140 670/LY 3a ERL
CHPSIMO XUMHOTEpaIus, KOETO HE € Pa3XoJHO e(pEeKTHBHO
IpU MOBEYETO CTAHJAPTHU Iparose. B uetupu mpoyuBaHus
ce poctura o u3Boxaa, ue ERL e pasxonHo edexrnuBeH nin

5. Non-small cell lung cancer
(NSCLC)

The first targeted oral TKI therapy approved for the
treatment of NSCLC, is Gefitinib (GEF) in 2003. In 2005,
GEF is pulled from the US market when clinical trials
fail to show benefit on overall survival in all subgroups
of patients.

In 2009, the GEF has been approved in Europe for
patients with mutations in the Epidermal Growth
Factor Receptors (EGFR). Erlotinib (ERL) is the next
TKI therapy approved in 2004 for advanced NSCLC,
refractory to chemotherapy. Then ERL was approved in
2010 for maintenance therapy in patients with advanced
NSCLC, following successful chemotherapy first-line
platinum-based, and in 2013 - for first-line therapy for
patients with metastatic EGFR + lung cancer.

Last registered TKI therapy for advanced NSCLC is
Crizotinib (CRI) in 2011. Data from pharmacoeconomic
studies are presented in Table. 5.

Literary analysis shows that as a first line therapy for
advanced NSCLC in three studies, one of which is limited
to EGFR + patients are ERL for cost effective TKI therapy
versus chemotherapy. Studies maintenance therapy for
NSCLC have some disagreement - two European studies
conclude that ERL is cost effective to chemotherapy using
information for the period of experience directly from
the data of patients enrolled in a clinical trial SATURN
(SequentiAl Tarceva in UnResectable NSCLC) study,
which ERL compared to placebo as first line maintenance
support first-line therapy. Opposite conclusions are
reached in a US study focused on Pemetrexed (PEM),
which is used indirectly compared evaluating $ 140,670 /
LY for ERL to chemotherapy, which is not cost effective
in most standard thresholds. Four studies concluded that
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Jaxe qoMuHupa B cpaBHeHue ¢ DOC karto edeHue oT BTopa
nunusd 3a HAKPB/I. Tyk oTHOBO npu afanTHpaHe Ha JaHHU-
Te 3a HY’KJUTe Ha OBbJIrapckara JIOKaJlHa cpena TpsioBa aa ce
1Ma IpeBUJ, Y€ CJIe/l HABJIM3aHE HAa TEHEPUYHU JIEKAPCTBEHU
nponyKTH pedepentHara niena Ha DOC e namanena ot 570
JB. 10 33 nB. 3a onakoBka OT 80 mg. AHAJIOTMYHU Ca JAHHUTE

n 3a GEM.

Ilocnenuure

Tepanus

(hapMaKOMKOHOMHUYCCKH
kycupanu BBpxy CRI, HO nmannute ca, ue Tasu TKU
[IpOrpecupate ¢
HSKOJKO Mecella, He YIbJDKaBa oO0IIaTa MNPOIBIKHTEN-

yIBbIKaBa

aHaJIn3u

BpemeTo  0e3

HOCT Ha ’)KMBOTa 1 € pa3xoJqHO HGC(I)GKTI/IBHEL

Tabnuya 5. ®apmakoukoHoMu4yecKku aHanu3u Ha TKU me-

panuu npu HOKPE

HEALTH MANAGEMENT AND ECONOMICS

the ERL is a cost effective or even dominate compared
with Docetaxel (DOC) as second-line treatment for
NSCLC. Here again, in adjusting the data for the needs of
Bulgarian local environment must be taken into account
that after the entry of generic reference price of DOC
was reduced from 570 lev to 33 lev for a pack of 80 mg.

Similar are the data and Gemcitabin (GEM).

ca ¢o-

in NSCLC

Recent pharmacoeconomic analyzes are focused on
Crizotinib (CRI), but the data is that the TKI therapy
prolongs progression-free for several months does not
extend the overall life and is cost effective.

Table 5. Pharmacoeconomic analyses of TKI therapies

Aemop, I'oouna

Author, Year

Lleneea nonynayusn

Target population

OcHoéHu napamempu

Main parameters

Pezynmamu

Results

C. Chouaid et al.,
2012 [29]

Bb3pacTHU naumneHTH ¢ Ha-
npegHan HOKPB/,;

ERL vs. CTX (DOC + GEM)

Adults with advanced NSCLC;

ERL vs. chemotherapy (CTX)
(DOC + GEM)

MepcneKkTuea: 3apaBHa

Pasxoau: AMpPEeKTHW 34PpaBHU
PedepeHTHa roamnHa: 2011

BpemeBu XOPU3OHT: A0 KUBOT
[OncKoHTMpaHe: HAMa

Mopxon: AaHHWU OT KAMHUYHO U3NUTBA-
He, AONb/IHEHWN C Pa3xoan U NON3n

Perspective: Health

Costs: Direct health

Reference year: 2011

Time horizon: A lifetime

Discount rate: no

Approach: data from a clinical study,
supplemented with costs and benefits

7,1 meceua OS vs. 9,4 meceua OS;
0,51 QALY vs. 0,52 QALY;
Pasxop: $ 31295 vs. $ 35 757

ICER: HAma pa3ninka B aBeTte
cTpaTterum

7.1 months OS vs. 9.4 months OS;
0,51 QALY vs. 0,52 QALY;

Expenses: $ 31,295 vs. $ 35,757
ICER: there is no difference
between both strategies

C. Chouaid et al.,
2013 [30]

Bb3pacTHM naumeHTH C Ha-
npeaHan HOKPBA;

ERL vs. CTX (GEM)

Adults with advanced NSCLC;
ERL vs. CTX (GEM)

MepcnekTuBa: 34paBHa

Pa3xoau: AMPEKTHM 34paBHU
PedepeHTHa roanHa: 2011

BpemeBu XOPU3OHT: 1O KMBOT
[VCKoHTMpaHe: HAMa

Moaxo4: AaHHM OT KAMHUYHO M3NUTBA-
He, LONb/IHEHW C Pa3XO4M U MON3U

Perspective: Health

Costs: Direct health

Reference year: 2011

Time horizon: A lifetime

Discount rate: no

Approach: data from a clinical study,
supplemented with costs and benefits

3,9 meceu,a OS vs. 4,4 meceua OS;
0,33 QALY vs. 0,35 QALY;
Pasxon:$17 189 vs. S 17 336

ICER: HAma pa3nuka B gsete
cTpaterum

3.9 months OS vs. 4.4 months OS;
0,33 QALY vs. 0,35 QALY;
Cost: $17,189 vs. $ 17,336

ICER: there is no difference in
both strategies

C. Wang et al.,
2013 [31]

MaumeHTn c HanpeaHan
EGFR+ HOKPBA,;

ERL vs. CTX (CAR + GEM)

MepcnekTusa: 3apaBHa
Pasxoau: AUPEKTHN 34paBHU
PedepeHTHa roanHa: 2010
Bpemesu xopun3oHT: 10 roanHm
LOuckoHTupaHe: 3%
Mogxoa: MM
Perspective: Health
Costs: Direct health
Reference year: 2010
Time horizon: 10 year
Discount rate: 3%
Approach: MM

2,5 LY vs. 4,08 LY

1,4 QALY vs. 1,96 QALY
Pasxon: $ 41463 vs. S 91 207;
ICER: $ 88 829/QALY

2,5LYvs. 4,08 LY

1,4 QALY vs. 1,96 QALY
Expenses: $ 41 463 vs. $ 91 207;
ICER: S 88 829/QALY

A. Vergnenegre et

Mopabprkawa Tepanua npm

MepcnekTuBa: 3gpasHa

1,39 LY vs. 1,11 LY;

al., 2012 [32] nauueHTn cbe cTabuneH Pasxoau: AUpPEeKTHN 34paBHU Pasxoau: ®paHumsa — S 12 916;
HAOKPBA,; ERL vs. BSC PedepeHTHa rogunHa: 2009 lepmanma —$ 16 539;
BpemeBun XOPU3OHT: 5 roamnHn Utanuna —$ 9415;
AnckoHTupate: 3,5% ICER: $ 46 030/LY — ®paHuuns;
Mopxop: AUC
. . . $ 58 933/LY — lepmaHus;
Maintenance therapy in Perspective: Health
patients with stable NSCLC; Costs: Direct health | 33 524/LY — Utanua
ERL vs. BSC Reference year: 2009
Time horizon: 5 years
Discount rate: 3.5%
Approach: AUC
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Aemop, I'oouna Lenesa nonynayua | Ocnoeénu napamempu Pesynmamu

Author, Year Target population Main parameters Results
R. Klein et al., HanpegHan HOKPBA,; | MepcnekTuea: 3apaBHa 1,1854 LY vs. 1,106 LY;
2010 [33] ERL vs. BSC Pasxoau: AMPEKTHM 34paBHM Pasxoau: $ 78 593 vs. $ 67 424;

Advanced NSCLC;
ERL vs. BSC

PedepeHTHa roguHa: 2009
BpemeBu XOPU3OHT: 3 rOAUHM
[OunckoHTupaHe: 3%
Mogxon: MM
Perspective: Health
Costs: Direct health
Reference year: 2009
Time horizon: 3 years
Discount: 3%
Approach: Markov Model

ICER: $ 140 670/LY

1,1854 LY vs. 1,106 LY;
Expenses: $ 78 593 vs. $ 67 424;
ICER: $ 140 670/LY

S. Thongprasert et
al., 2012 [34]

HAKPB/A,; ERL vs. GEF
vs. DOC

NSCLC; ERL vs. GEF
vs. DOC

MepcneKkTuBa: 34paBHa
Pasxoau: AMPEKTHU 34,paBHU
PedepeHTHa roaunHa: 2010
BpemeBun XOPU3OHT: 2 roaMHMU
[OunckoHTupaHe: 3%
Moaxoa: MM
Perspective: Health
Costs: Direct health
Reference year: 2010
Time horizon: 2 years
Discount rate: 3%
Approach: Markov Model

1,9613 LY vs. 0,9613 LY vs. 0,9744 LY;
0,1745 QALY vs. 0,1745 QALY vs. 0,1606
QALY; Pasxoau:

$ 8520 vs. $ 6458 vs. $ 6712;

ICER: ERLvs. DOC—$ 129 116/QALY;
GEF pomuHupa DOC

1,9613 LY vs. 0,9613 LY vs. 0,9744

LY; 0,1745 QALY vs. 0,1745 QALY vs. 0,1606
QALY; Expenses: $ 8,520 vs. $ 6,458 vs.
$6,712; ICER: ERLvs. DOC-$129 116/
QALY; GEF dominates over DOC

G. Lewis etal.,
2010 [35]

HanpepgHan HOKPB/,;
ERL vs. DOC

Advanced NSCLC;
ERL vs. DOC

MepcneKkTuBa: 34paBHa
Pasxoau: AMPEKTHU 34paBHU
PedepeHTHa rogmnHa: 2009
BpemeBu XOpPU3OHT: 2 roanHU
OuckoHTupaHe: 3,5%
Nopxoa: MM
Perspective: Health
Costs: Direct health
Reference year: 2009
Time horizon: 2 years
Discount rate: 3.5%
Approach: Markov Model

0,238 QALY vs. 0,206 QALY;
Pasxon: $ 21 825vs. $ 22 184;
ICER: ERL gomunHupa

0,238 QALY vs. 0,206 QALY;
Expenses: $ 21,825 vs. $ 22,184;
ICER: ERL dominates

I. Crownwell et al.,
2011 [36]

HanpepgHan HOKPBA;
ERL vs. DOC

Advanced NSCLC;
ERL vs. DOC

MepcneKkTunea: 34paBHa

Pa3sxoau: AMPEKTHU 34paBHU
PedepeHTHa rogmnHa: 2009
BpemeBu XOPMU30OHT: A0 Kpas Ha
XMBOTA

JucKoHTUpaHe: HAMa

Mopxon: 4aHHW OT PaKoOB perucTbp

Perspective: Health

Costs: Direct health

Reference year: 2009

Time horizon: A lifetime
Discount rate: no

Approach: data from the Cancer
Registry

311 gHu OS vs. 310 gHu OS;
Pasxoam: $ 31460 vs. S 28 913;
ICER: HAMma pa3nuku B ABeTe
cTpaTermm

311 days OS vs. 310 days OS;
Expenses: S 31,460 vs. $ 28,913;
ICER: no differences in both
strategies

J. Carlson et al.,
2008 [37]

HanpegHan HOKPB/,;
ERL vs. DOC

Advanced NSCLC;
ERL vs. DOC

MepcneKkTuBa: 34paBHa
Pasxoau: AMPEKTHN 34,paBHU
PedepeHTHa roguHa: 2007
BpemeBu XOPU3OHT: 2 FOAUHM
[OunckoHTupaHe: 3%

Moaxoa: AbpPBO Ha pelleHMATa

Perspective: Health
Costs: direct health
Reference year: 2007
Time horizon: 2 years
Discount rate: 3%
Approach: a decision tree

0,42 QALY vs. 0,41 QALY;
Pasxoam: $ 43 705 vs. S 46 218
ICER: ERL fomMmnHMpa

0,42 QALY vs. 0,41 QALY;
Expenses: $ 43,705 vs. $ 46,218
ICER: ERL dominates

R. Kelly et al.,

HanpegHan ALK+

MepcnekTuBa: 34paBHa

7,7 meceua PFP vs. 3,0 meceua PFS;

2014 [38] HOKPBA; Pasxoau: AVPEKTHU 34paBHM 20,3 meceua OS vs. 22,8 meceua OS;
CRI vs. BSC PedpepeHTHa roguHa: 2014 0,64 LY — noeTtanHo HapacTtBalwy; 0,38
’ BpemeBM XOPU30HT: 10 KMBOT QALY — noeTanHo HapacTBally;

OuckoHTupaHe: 3% Pasxoau: $ 95 000 noeTanHo HapacTBaLuy,

Moaxon: MM ICER: S 148 000/LY; $ 50 000/QALY
. 7.7 months progression free probability
Advanced anaplastic Perspective: Health (PFP) vs. 3.0 months PFS;
lymphoma kinase Costs: Direct health |  20.3 months OS vs. 22.8 months 0S; 0,64
(ALK) + NSCLC; Reference year: 2014 LY - gradually increasing; 0,38 QALY -
CRI vs. BSC Time horizon: A lifetime gradually increasing;
’ Discount rate: 3% Expenses:$ 95,000 stepwise increasing,
Approach: Markov Model ICER: $ 148 000 / LY; $ 50,000/QALY
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OO0wuTe 3aKJII0YEHUs OT aHaIM3a ca, Y€ NMPOyYBAHUATA I'e-
HepaJHoO MOJKpersIT pa3xoaHara edexruBHocT Ha ERL nipen
KOHBCHIIMOHAJIHATA XUMMOTEpAIUs, HO TO3U DPE3yJTar €
CUITHO YyBcTBUTENEeH KbM lleHaTa Ha DOC, GEM, PEM u pe-
3yJTaTUTe OT (PAaPMAKOMKOHOMHMYECKUTE OLIEHKU TpPsOBa Ja
ObJar aKTyaJIn3upaHy U aJanTHPaHu KbM LIEHUTE Ha JieKap-
CTBEHUTE MPOAYKTH B bearapus.

6. BbopeyHokneTbUYeH KapunHom (BKK)

Jo momenta cpuiectByBar yetupu TKU Tepanuu, kouto ca
onobpenn 3a nedenne Ha BKK — SUN (2006), SOR (2006),
PAZ (2009) m AXI (2012). I'mobamuust pesynrat ot TKU Te-
pamuuTe €, Ye BPEeMEeTO 3a MPEeKUBABAHE PU METACTaTHUYCH
BKK ce yBennuasa cpenno ot 10 mecena npe3 2008 r. 1o nipu-
Omusurento 2 roquau npe3 2013 1. JlanauTe 0T papMaKonKo-
HOMHMYECKHTE OIEHKU Ca MPEACTaBeHU B Ta0N. 6. AHAIU3BT
Ha TKU Tepanuute nokassa, ue SUN kaTeropuaHO JOMUHUPA
BEV + INF karo Tepanus oT I'bpBa JIMHUS P METACTaTUUECH
BKK. U3BecTHM pa3nuuus ce KOHCTATUpAT B aHAJIKM3a Ha pas-
xonHata epextuBHOCT Ha SUN cripsimo INF — SUN ce ompene-
1151, ye e pasxonHo epexrruBed B CALLL, Ho ve u B Kuraii u Slno-
Hust. ToBa ce IBJDKYM HA 3HAYUTEIHUTE Pa3IMKH B 3[PaBHUTE
pas3xoad B paziIMYHUTE CTpaHu. VIMaliky NpeaBu] HUCKHUTE
uenu Ha INF B bearapus u numncara Ha TeHEpUYHH aHAJIO3U
Ha SUN, ajantupanuTe 1aHHU OT (papMaKOMKOHOMUYECKUTE
OLIEHKM KBM YCJIOBMSTA B HalllaTa cTpaHa mokaspart, ue SUN
He € pa3xonHo edekTuBeH crupsimo INF, 3amoTo noeTtamHo Ha-
pactBamara croiiHocT Ha SUN B cpaBrenue ¢ INF B CAIILl e
3HaYUTETHO MO-HUCKA OT Ta3u B bearapus.

3a neuenue Ha metactarndeH BKK mpu manuenTu, kouto ca
MPOrpPeCcUpaIn cie] Tepanus ¢ UTOKUHHY, 1BE U3CIIeIBaHUS
Hamupar, ye SUN e pa3zxoJHo e(eKTHBEH CIpsSIMO CTaHapT-
HaTa Tepamnus U JBe APYTU U3CIEIBAHUS CTUTaT A0 3aKJIO-
yeHuero, ve¢ SOR He e pa3xogHO eeKTHBEH, KaTro 10 TO3H
Ha4YMH Cce WIIOCTPHpa pa3rpaHNuaBaHEe MEX/Y JBETE LIEJICBH
TKU repanuu.

B cnyuaute, xoratro BKK nporpecupa cien nepBa JuHUS Ha
tepanus SUN ce ycranossiBa, ue EVE e pasxonHo epexTrBeH
3a BTOpa JIMHUS Tepanus 3a paznuka oT SOR. CpaBHUTETHU-
Te u3cnensanus Ha PAZ u SUN kato mbpBa JTUHUS Tepanus
JIOKa3BaT CXO/iHa e(pMKACHOCT, HO ITpenMy1necTBo Ha PAZ or-
HOCHO Tpo(IT Ha OE30MACHOCT M KAUueCTBO Ha XHBOT, KOETO
MIPENOCTaBs M3BECTHO MPEIUMCTBO M MO OTHOILIEHHE Ha pa3-
xomHaTa epekTuBHOCT Ha PAZ ciipsmo SUN.

Tabnuua 6. ®apmakouKkoHOMUYECKU aHanu3u Ha TKU me-
panuu npu BKK

HEALTH MANAGEMENT AND ECONOMICS

The overall conclusions of the analysis are that the
studies generally support the cost effectiveness of the
ERL to conventional chemotherapy, but this result is
highly sensitive to the price of the DOC, GEM, PEM and
the results of pharmacoeconomic evaluations should be
updated to the price of medicines in Bulgaria.

6. Renal cell carcinoma (RCC)

So far there are four TKI therapies approved for the
treatment of BCC — sunitinib (SUN) (2006), sorafenib
(SOR) (2006), pazopanib (PAZ) (2009) an axitinib
(AXI) (2012). Global result of TKI therapies is that the
survival time in metastatic RCC increased on average
from 10 months in 2008 to approximately 2 years in
2013. Data from pharmacoeconomic evaluations are
presented in Table. 6. Analysis of TKI therapies shows
that SUN definitely dominates bevacizumab (BEV)
+ interferon (INF) as first-line therapy in metastatic
RCC. Some differences are found in the analysis of the
cost effectiveness of SUN to INF - SUN is determined
that it is cost-effective in the US but not in China and
Japan. This is due to the significant differences in health
spending across countries. Given the low prices of the
INF in Bulgaria and the lack of generic analogues SUN
adapted data of pharmacoeconomic evaluations to the
conditions in our country show that SUN is not cost
effective versus INF, because gradually increasing value
of SUN compared with INF in the USA is significantly
lower than that in Bulgaria.

For the treatment of metastatic RCC in patients who have
progressed following treatment with cytokines, are two
tests that SUN is cost-effective compared to standard
therapy, and two other studies conclude that sorafenib
(SOR) is not cost-effective, and thus illustrate the
distinction between two targeted TKI therapies.

Where RCC progressed after first-line therapy SUN
found that everolimus (EVE) is a cost effective second-
line therapy, unlike the SOR. Comparative studies of
PAZ and SUN as first-line therapy demonstrated similar
efficacy, but the advantage of PAZ on account of safety
and quality of life, providing an advantage in terms of
cost-effectiveness of PAZ versus SUN.

Table 6. Pharmacoeconomic analyses of TKI therapies
for RCC

Metastatic RCC; SUN vs. IFN

[OvckoHTupaHe: 5%
NMoaxoa: MM
Perspective: Public
Costs: direct health
Reference year: 2006
Time horizon: 10 years
Discount rate: 5%
Approach: Markov Model

Aemop, I'oouna Lleneea nonynayusn OcnoeHnu napamempu Peszynmamu
Author, Year Target population Main parameters Results
E. Remak et al., MeTactatuyeH BKK; SUN vs. MepcneKkTuBa: obuiecTseHa 0,92 PFY vs. 0,51 PFY;
2008 [39] IFN Pa3xoaun: AMpPeKTHU 34paBHM 2,09 LY vs. 1,98 LY;
PedepeHTHa rogunHa: 2006 1,33 QALY vs. 1,19 QALY;
Bpemesu xopun3oHT: 10 roanHu Pasxogm: $ 277 649vs. S 268 350;

ICER: S 22 969/PFY; $ 82 954/LY;
$ 64 908/QALY

0,92 PFY vs. 0,51 PFY;

2,09 LY vs. 1,98 LY;

1,33 QALY vs. 1,19 QALY;

Pasxoam: $ 277 649vs.  $ 268 350;
ICER: S 22 969/PFY; S 82 954/LY;

S 64 908/QALY
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Aemop, I'oouna
Author, Year

lleﬂesa nonynauusn

Target population

Ocnognu napamempu

Main parameters

Pezynmamu

Results

T. Ebara et al.,

MeTtacTtatnueH BKK; SUN

MepcnekTmea: 3apasHa
Pa3xoau: nekapcTea

0,92 PFY vs. 0,42 PFY;

Metastatic RCC; SUN vs.
BEV + IFN vs. IFN

PedepeHTHa roanHa: 2011
Bpemesu xopn3oHT: 10 roanHm
LOuckoHTupaHe: 3%

Moaxoa: MM

Perspective: Health
Costs: Direct health
Reference year: 2011
Time horizon: 10 years
Discount rate: 3%
Approach: Markov Model

vs. IFN . .
2013 [12] PedepeTHa roavHa: 2012 Pasxoam: $ 76 917 vs. S 8251;
Bpemesu xopu3oHT: npeau nporpe- | ICER: $ 137 328/PFY
cupaHe
[ONCKOHTUpPaHe: HAMa
Moaxon: moaennpaHe ¢ AUPEKTHM
n3ymncneHns
Metastatic RCC; SUN vs. IFN Perspective: Health
Ref Cost: Dzrglgs 0,92 PFY vs. 0,42 PFY;
eference year: . .
Time horizon: before progression Expenses: $ 76,917 vs. $ 8,251
Discount rate: no ICER: $ 137 328/PFY
Approach: modeling with direct
calculations
B. Wu etal., MeTtacTtatnueH BKK; SUN MepcnekTuea: 34pasHa 1,71 PFY vs. 1,04 PFY vs. 0,59 PFY;
2012 [40] vs. BEV + IFN vs. IFN Pasxogu: oUpEeKTHU 34paBHMU 2,71 LY vs. 2,55 LY vs. 2,41 LY;

1,4 QALY vs. 1,23 QALY vs. 1,11 QALY;
Pasxoam: $ 97 801vs $ 182 263 vs.

S 33 240;

ICER: SUN vs. IFN —$ 222 626/QALY;
SUN vs. BEV + IFN — SUN fomuHupa

1,71 PFY vs. 1,04 PFY vs. 0,59 PFY;
2,71 LY v$. 2,55 LY vs. 2,41 LY;

1,4 QALY vs. 1,23 QALY vs. 1,11 QALY:
Expenses: $ 97 801vs $ 182 vs. 263 $
33,240;

ICER: SUN vs. IFN -$ 222,626/QALY:
SUN vs. BEV + IFN - SUN dominates

A. Calvo et al.,

MeTtacTtatnueH BKK; SUN

MepcnekTuBa: 34paBHa

291LYvs. 2,67LY;1,87 QALY vs. 1,71

Metastatic RCC; SUN vs.
BEV + IFN

PedepeHTHa rogunHa: 2008
BpemeBu XOPU30OHT: A0 KUBOT
[OvckoHTupaHe: 3%

Noaxoa: MM

Perspective: Health
Costs: Direct health
Reference year: 2008
Time horizon: A lifetime
Discount rate: 3%
Approach: Markov Model

2011 [41] vs. BEV + IFN Pa3xoau: AMpPEKTHU 34paBHU QALY; Pasxoau: S 162 449 vs. $ 194 299;
PedepeHTHa roagnHa: 2008 ICER: SUN gomunHupa
BpemeBu XOPU30OHT: A0 XKUBOT
[OunckoHTupaHe: 3%
Moaxoa: MM
. Perspective: Health
Metastatic RCC; SUN vs. Costs: Direct health 2,9LYvs.2,67LY;1,87 QALY vs. 1,71
BEV+IFN Reference year: 2008 | QALY; Expenses: $ 162,449 vs. $ 194,299;
Time horizon: A lifetime ICER: SUN dominates
Discount rate: 3% ’
Approach: Markov Model
Benedict et al., MeTacTtatnyeH bKK; SUN MepcneKkTuBa: 34paBHa 2,9 LY vs. 2,67 LY;
2011 [42] vs. BEV + IFN Pa3xoau: AMpPEeKTHM 34paBHU 1,876 QALY vs. 1,714 QALY;

Pasxoam: $ 420 944 vs. $ 498 212; ICER:
SUN gomuHupa

2,9LYvs. 2,67LY;

1,876 QALY vs. 1,714 QALY;
Expenses: $ 420,944 vs. $ 498,212;
ICER: SUN dominates

T. Purmonen et

LIMToKMH-pedpakTepeH

MepcnekTuBa: 3apaBHa

1LY noeTanHo HapacTBala;

al., 2008 [43] meTactatuyeH BKK; SUN Pa3xofu: AVPEKTHU 34paBHM 0,74 QALY noeTtanHo HapacTBaLya;
vs. BSC PedpepeHTHa rognHa: 2005 Pasxoau: $ 37 869 noeTanHo HapacTBa-
BpemeBun XOPU3OHT: 5 rogmHm wy;
[OvckoHTupaHe: 5% !
Moaxon: MM ICER: $ 35 781/LY; $ 50 713/QALY

Perspective: Health 1LY gradually increasing;

) Costs: Direct health 0,74 QALY gradually increasing;

Cytokine-refractory Reference year: 2005 | gypenses: $ 37,869 stepwise increasing;

metastatic RCC; SUN vs. Time horizon: 5 years ’ ICER: $ 35 781/|_Yf

BSC Discount rate: 5% S.SO 713/ AL\;

Approach: Markov Model ’ Q
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Aemop, I'oouna
Author, Year

lleﬂet;u nonynauusn

Target population

OcHognu napamempu

Main parameters

Pesynmamu

Results

L. Paz-Ares et al.,
2010 [44]

LlnToknH-pedpakTepeH
meTacTtatnyeH bKK; SUN
vs. BSC

Cytokine-refractory
metastatic RCC; SUN vs.
BSC

MNepcnekTuBa: 34paBHa
Pasxoau: AUPEKTHU 34PpaBHU
PedepeHTHa rogmHa: 2007
BpemeBu xopun3oHT: 10 roanHm
[OuckoHTMpaHe: 3,5%
Mogxoa: MM
Perspective: Health
Costs: Direct health
Reference year: 2007
Time horizon: 10 years
Discount rate: 3.5%
Approach: Markov Model

1,84 LY vs. 0,53 LY; 1,36 QALY

vs 0,39 QALY; Pasxoau: S 50 417
vs $ 3134; ICER: $ 35 996/LY;

$48848/QALY

1,84 LY vs. 0,53 LY; 1,36 QALY

vs 0,39 QALY; Expenses: $ 50,417
vs $ 3134; ICER: $ 35 996/LY;

$48,848/QALY

M. Hoyle et al.,
2010 [45]

BTopa nnHKUA Ha neyeHune
Ha meTacTaTtuyeH bKK;
SOR vs. BSC

Second-line treatment of
metastatic RCC;
SOR vs. BSC

MepcneKkTuBa: 34paBHa
Pasxoau: AMPEKTHN 34paBHU
PedepeHTHa rognHa: 2008
BpemeBu xopun30oHT: 10 roanHm
OuckoHTupaHe: 3,5%
Mopgxon: MM
Perspective: Health
Costs: Direct health
Reference year: 2008
Time horizon: 10 years
Discount rate: 3.5%
Approach: Markov Model

1,66 LY vs. 1,3 LY;

1,18 QALY vs 0,91 QALY;
Pasxoam: $ 39 331 vs $ 6259;
ICER: $ 89 945/LY;

$ 124 287/QALY

1,66 LY vs. 1,3 LY;

1,18 QALY vs 0,91 QALY;
Expenses: $ 39 331 vs $ 6259;
ICER: $ 89 945/LY;

$ 124 287/QALY

T. Ebara et al.,
2013 [12]

MauneHTn c BKK, pesu-
CTEHTHM Ha CTaHAapTHa
Tepanua; SOR vs. BSC

Patients with BCC,
resistant to standard
therapy; SOR vs. BSC

MepcneKkTuBa: 34paBHa

Pasxoau: nekapcTtsa

PedepeHTHa roamnHa: 2012

BpemeBu XOPU3OHT: Npeam nporpecupaHe
[NCKOHTUpPaHe: HAMa

Mopxopn: moaennpaHe ¢ NPSKO U3YUCIEHNE

Perspective: Health

Cost: Drugs

Reference year: 2012

Time horizon: before progression

Discount rate: No

Approach: Modeling with direct calculation

0,46 PFY vs. 0,23 PFY;
Pasxon: S 44 766 noeTtanHo
HapacTBall;

ICER: $ 198 960/PFY

0,46 PFY vs. 0,23 PFY;
Expenses: $ 44,766 gradually
increasing;

ICER: $ 198 960/PFY

R. Casciano et al.,
2011 [46]

MauneHtn c BKK cnep
Heycnex Ha NbpBa NHUA
cbc SUN; EVE vs. SOR

Patients with RCC after
failure of first line with
SUN; EVE vs. SOR

MepcnekTuBa: 34paBHa
Pasxoan: AMPEKTHM 34paBHU
PedepeHTHa roanHa: 2010
BpemeBu XOPU30OHT: 6 roanHM
[OunckoHTupaHe: 3%
Mopgxon: MM
Perspective: Health
Costs: Direct health
Reference year: 2010
Time horizon: 6 years
Discount rate: 3%
Approach: Markov Model

1,805 LY vs. 0,533 LY;

1,129 QALY vs 0,382 QALY;
Pasxoau:$ 132 861 vs. S 45 560;
ICER: S 68 530/LY;

$92 035/QALY

1,805 LY vs. 0,533 LY;

1,129 QALY vs 0,382 QALY;
Expenses: $ 132 861 vs. $ 45 560;
ICER: S 68 530/LY;

$92 035/QALY

H. Reza et al.,
2014 [47]

MeTacTtatuyeH BKK; PAZ
vs. SUN

Metastatic RCC; PAZ vs.
SUN

MepcneKkTuBa: 34paBHa
Pasxoau: AUPEKTHN 34paBHU
PedepeHTHa roamnHa: 2013
BpemeBu XOpU3OHT: 5 roanHu
OunckoHTUpaHe: 5%
Mogxoa: MM
Perspective: Health
Costs: Direct health
Reference year: 2013
Time horizon: 5 years
Discount rate: 5%
Approach: Markov Model

2,12 LY vs. 2,07 LY;
1,36 QALY vs 1,27 QALY;

Pasxoam: $ 154 559 vs. $ 161
387;

ICER: $ 23 183/QALY

2,12 LY vs. 2,07 LY;
1,36 QALY vs 1,27 QALY;

Expenses:
$154 559 vs. $ 161 387;

ICER: $ 23 183/QALY

Ozer-Stillman et al.,
2013 [48]

LUunTtokmH-pedpakTepeH
meTactathyeH bKK; AXI
vs. SOR

Cytokine-refractory
metastatic RCC; AXI vs.
SOR

MepcneKkTuBa: 34paBHa
Pasxoau: AUPEKTHU 34PpaBHU
PedepeHTHa roanHa: 2013
BpemeBu XOPU3OHT: A0 KUBOT
[OunckoHTnpaHe: 3%
Mopgxopa: MM
Perspective: Health
Costs: Direct health
Reference year: 2013
Time horizon: A lifetime
Discount rate: 3%
Approach: Markov Model

1,3 QALY vs. 1,2 QALY;

Pasxogu:
$242 750 vs. $ 168 880;

ICER: $ 683 209/QALY

1,3 QALY vs. 1,2 QALY;

Expenses:
$242 750 vs. S 168 880;

ICER: $ 683 209/QALY
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WscnenBaneTo Ha pasxonHara epextuBHOCT Ha AXI cripsamo
SOR karo Tepamusi OT BTopa JUHHS NPH IUTOKHH-pedpak-
TEepHU MAIUEHTH JOCTUra 10 u3Bona, ue AXI e pazxoqHo He-
e(eKTHBHA Teparus, ¢ IeHa TBHPAE BUCOKA HaJ| o0Ionpue-
tute nparose ($ 683 209/QALY).

B 3akmrouenue moxxe na 0606mum, ye PAZ u SUN ca pazxos-
HO eeKTHBHA Teparus OT bpBa JuHUsL, a korato KK mpo-
rpecupa, EVE e pa3xonHo edektuBeH B cpaBHeHHe ¢ AXI 1
SOR.

7. Pak Ha naHKkpeaca (PI)

Camo enna TKU tepanus — ERL — e ogoOpena xaTo manuna-
THBHO JieueHHe B komOuHanug ¢ GEM 3a HampemHan ex3o0-
KpuHEeH TyMop Ha maHkpeaca. [pyra TKU tepamms — SUN
— e omoOpeHa 3a Mmporpecupamy HeBPOCHIOKPUHHN TYMOPH
Ha TIaHKpeaca.

DapMaKkONKOHOMUYECKUTE PE3YIITAaTH ca IPECTaBEHH B TA0JI.
7. Tam et al. (49) namupar, ue komOunanusita ERL/GEM karo
Tepanus OT I'bPBa JIMHU IIPU METACTATHYCH PaK Ha MaHKpe-
aca He e pa3xogHo edekruBHa cripsimo GEM. Casciano et al.
npu koHKypeHTHO cpaBHeHHe Ha SUN u EVE npu mporpecu-
paly HEBPOSHIOKPUHHH TYMOPH Ha ITaHKpeaca 3aK/II04aBar,
ye EVE e pa3xonno eekTuBHATA Teparnmsl.

B 3akitouenue Moxe 1a 06001mKM, e € HeoOXOAMMO JJaHHHU-
Te 0T (papMaKOMKOHOMHYECKUTE OIIEHKN CHCTEMHO J1a ObaaT
aKTyaJIM3UPaHU BHB BPB3Ka C HABIM3aHETO Ha TCHEPUUHH
JIEKapCTBEHU NMPOAYKTH B bhirapus, konto morat ga 0baart
M3MOJI3BAHN B U3BECTHA CTEINCH KAaTO aJTEPHATHBHU HJIN KOM-
noHeHTH Ha TKU Tepanuure.

Tabnuua 7. ®apmakouKOHOMUYECKU aHau3u Ha TKU
mepanuu ripu PI1

HEALTH MANAGEMENT AND ECONOMICS

Study the cost-effectiveness of AXI to SOR as second-
line therapy in cytokine-refractory patients concluded
that AXI is a cost effective therapy with a price too high
above the accepted threshold ($ 683,209 / QALY).

In conclusion, it can be concluded that PAZ and SUN
are cost-effective first-line therapy, and when BCC
progresses, EVE is a cost effective than AXI and SOR.

7. Pancreatic cancer (FP)

Only one TKI therapy - ERL — has been approved as
palliative treatment in combination with gemcitabine
(GEM) for advanced exocrine pancreatic tumor. Another
TKI therapy - SUN - is approved for progressive
neuroendocrine tumors of the pancreas.

Pharmacoeconomic results are presented in Table. 7.
Tam et al. (49) found that the combination ERL/GEM as
first-line therapy in metastatic pancreatic cancer is not
cost effective versus GEM. Casciano et al. in competitive
comparison with SUN and EVE in progressive
neuroendocrine tumors of pancreas conclude that EVE is
a cost effective therapy.

In conclusion, it can be concluded that the data of
pharmacoeconomic evaluations are to be systematically
updated with the launch of generic medicines in Bulgaria,
which can be used to some extent as alternatives or
components of TKI therapies.

Table 7. Pharmacoeconomic analyses of TKI therapies
in FP

Aemop, I'oouna

Author, Year

Ilenesa nonynavusa

Target population

Ocnosnu napamempu

Main parameters

Peszynmamu

Results

V. Tametal.,
2013 [49]

BTopa MHUA Ha neyeHune Ha
nauMeHTV c MeTacTaTUYeH pakK
Ha NaHKpeaca, NOAJ/I0XEeHM Ha
CTX; ERL + GEM vs. GEM

Patients with metastatic
pancreatic cancer undergoing
CTX; ERL + GEM vs. GEM

MepcnekTuBa: 3apasHa
Pa3xoan: AMpeKTHU 34paBHU
PedepeHTHa rogunHa: 2010
BpemeBu XOPU30OHT: 2 roanHU
LOncKkoHTupaHe: 3%

Moaxoa: MM

Perspective: Health
Costs: Direct health
Reference year: 2010
Time horizon: 2 years
Discount rate: 3%
Approach: Markov Model

0,79 LY vs. 0,677 LY;

0,564 QALY vs. 0,487 QALY;
Pasxoau: $ 35882 vs. $ 25 601
ICER: $ 133 673/QALY

0,79 LY vs. 0,677 LY;

0,564 QALY vs. 0,487 QALY;
Expenses: $ 35882 vs. S 25 601
ICER: $ 133 673/QALY

R. Casciano et al.,

MauneHTH c HanpegHanu, npo-

MepcnekTuBa: 34paBHa

3,298 LY vs. 2,850 LY;

2012 [50] rpecvpaliy HeBPOEHAOKPUH- | Pasxoau: AMPeKTHU 34paBHU 2,186 QALY vs. 1,822 QALY;

HM TYMOpPW Ha NaHKpeaca; ERL | PepepeHTHa roguHa: 2011 Pasxoam: $ 201 163 vs. $ 188 027

vs. SUN BpemeBun XOpU30HT: 2 rognHU e ) '
[luckoHTHpaHe: 3% ICER: $ 29 317/LY; $ 43 230/QALY

Moaxog: MM
: 3,298 LY vs. 2,8500LY; 2,2,186
P tive: Health ’ , e
Patients with advanced Costor Direct hoalth QALY vs. 1,822 QALY;
progressive neuroendocrine Reference year: 2011 Expenses: $ 201,163 vs.
tumors of the pancreas; ERL Time horizon: 2 years $188,027 ICER: $ 29317/LY;
vs. SUN Discount rate: 3% $ 43,230/QALY
Approach: Markov Model
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Pak Ha repaoara. M3BonsT oT mperiena Ha (apmako-
nkoHomuyeckure oneHku e, ue LAP + CAP karo BTopa
JIMHUS Ha Tepamus cied HeyclelHo jedeHue ¢ TRA, e
pa3xoaHo Hee(heKTHBHA TEPaIus, B CPABHEHUE C MOHOTE-
panus CAP (pasxon $ 54 146 vs. $ 23 392; ICER - § 161
755/QALY). B Bbiirapusi ToBa 3aKJI0YCHHUE CE 3a1bJI00-
yaBa, 3am0To pedepentHara croriHoct Ha CAP B I1JIC
CJe]l HaBJIW3aHC HA T'CHEPUYHM MPONYKTH ¢ HamajeHa
oT 425,64 nB. 1o 86,93 nB. 3a onakoBka ot 500 mg x 120
tabu. (sayapu 2015 r.). CremoBaTesiHO pa3xogHaTa edek-
tuBHOCT Ha LAP + CAP vs. CAP ce Biomiaga.

XpoHHYHA MHeJOUuIHA JeBKemus. OOMmOTO 3aKiroue-
HHE OT mperiena Ha (apMaKOMKOHOMHUYECKHTE OLECHKH
e, ue IMA e pa3xomHO epeKTHUBHA Tepamus OT IIbpBa JIH-
nust, NIL — pazxonHo edekTHBHA Tepanusi OT BTOPA JIMHHS
npu IMA-pesuctentnn nanueHtd. NIL nomunupa DAS n
BOS. INorexxu Ha JOIBIHATEIHO 00CHKIaHE MICTOTO Ha
TepamusiTa ¢ BUCOKOM030B IMA, KosATO MMa Onu3ka edu-
kacHocT 10 NIL u DAS [26] 1 3Ha9uTETHO TOJ00peHa pa3-
X0JHa e()eKTUBHOCT CJI€/l HaBIM3aHE Ha TE€HEPHYHU MPO-
nyktu. B beirapus pedepentHara nena 3a IMA 100 mg x
120 Tab:1. e HamaneHa ot 4931,63 nB. 1o 950,80 1B. (1HYapH
2015 1.). Kpm T03u MoMeHT BOS 11 PON He ca BKITIOYeHH
B Obsirapckust I1JIC. DAS e Bkmouen B ITJIC mpe3 mapt
2009 r., a NIL — mpe3 nexemBpu 2008 1., 6€3 OrpaHUYCHUS,
Borpekn ue DAS vs. IMA e pas3xonHo HeepeKTHBEH 3a
JIeYeHNe OT ITbpBa JINHUS, KakTo crpsiMo NIL 3a euenne
oT BTOpa JUHMS. He chiiecTByBaT OrpaHudeHHs U CHpsi-
Mo NIL 3a jeyeHue OT bpBa JIMHUS, KOUTO € pPa3XxoJHO
HeeexTuseH cupsimo IMA. I1pe3 2014 r. H30K e nuiatuna
3a DAS nax 8 M. 1B., a 3a NIL — Hayg 12 MiIH. 1B.

Tl'acTpouHTecTHHANEH cTpoMaJieH Tymop. Pesynrature
OT aHann3a Ha (PapMaKOMKOHOMHYECKUTE OLIEHKH MOTraT
na 0bp1aT 00o0IeHn o crneaaus HaunH: IMA e pa3xomHo
eexTuBHO neueHue ot mbpBa JuHUA, SUN € eexTuBeH
3a JIeYeHHE BTOPA JINHUS MIPH TIPOTPECHPAHE UITH HETIOHO-
cumocT KbM IMA, a TaHHUTE OT KITUHUIHUTE H3TUTBAHHS
Ha REG noxka3sBart, e repanusta ysenuuasa PFS ot 1,7 no
7,4 mecena (34), HO UMa YeCTU HEIKEITAHH JICKAPCTBEHH Pe-
aKIMU ¥ HsIMa JaHHU 3a pa3xonHarta epexTuBHOCT. REG
kbM sinyapu 2015 1. He e BritoueH B Obarapekus [1JIC. 3a-
KJTIOUeHHsTa 3a pasxonHata egextuBHocT Ha TKU Tepa-
nuute npu [ UCT ce noTBbpkaaBaT B bbyirapus u mopaau
(dakTa Ha HamaseHara pedepeHTHa 1ieHa Ha IMA cnen Ha-
BIIM3aHETO HA TEHEPUYHH JIEKAPCTBEHH MPOoayKTu. SUN
e BkuiroueH B T1JIC mpe3 mapt 2009 1. 6e3 orpaHudeHwus.
[Ipe3 2014 . H30K e nnatuna 3a SUN npuOau3uTenHo 8
MJIH. JIB., KATO HSIMAa JOCTBITHH JaHHU 32 KaKBO JICUCHHE €
npeanucead SUN — I'MCT, BKK unu PIT.

4. XenartoueJaynapen kapuuaoM. Enunctseno SOR e ono-

Open 3a neuenne Ha XK or TKU Tepanuure, kato yBe-
nuyaBa OS Han 6 Mecena. /laHHuTe 32 pa3xoqHaTa edek-
THBHOCT CHpPSIMO Haif-noOpara cTaHjapTHa TIpHXKa He
Morar Jia 0baar TpaHcdepupaHu AUPEKTHO B JIOKAJIHATA
Obarapcka cpena, 3amoTo cedecroiiHocTTa B bbharapus
Ha TEepaneBTUYHUTE AJITEPHATUBH KaTO pajuOdYecTOTHA
abnauusi, TpaHCKaTeTbpHA eMOOJIH3alMsl U CEeJICKTUBHA

HEALTH MANAGEMENT AND ECONOMICS

1. Breast cancer. The conclusion of the review of
pharmacoeconomic evaluations that LAP + CAP
as second-line therapy after failure of treatment
with TRA is a cost effective therapy compared with
monotherapy SAR (cost $ 54,146 vs. $ 23 392; ICER
- $ 161 755/QALY ). In Bulgaria this conclusion is
exacerbated because the reference value of SAR
in the PLC after the entry of generic products was
reduced from BGN 425.64 to BGN 86.93 packing 500
mg x 120 table. (January 2015). Therefore, the cost-
effectiveness of LAP + CAP vs. CAP is deteriorated.

2. Chronic myeloid leukemia. The overall conclusion
of the review of pharmacoeconomic evaluations,
the IMA is a cost effective first-line therapy, NIL -
cost-effective second-line therapy in IMA-resistant
patients. NIL dominates DAS and BOS. Subject to
further review the place of therapy with high-IMA,
which has similar efficacy to NIL and DAS [26]
and significantly improved cost-effectiveness after
entry of generic products. In Bulgaria, the reference
price for IMA 100 mg x 120 table. is reduced from
BGN 4931.63 to BGN 950.80 (January 2015). At this
point BOS and PON are not included in Bulgarian
PDL. DAS is included in the PDL in March 2009
and NIL - in December 2008, without restrictions,
although DAS vs. IMA is cost ineffective for first-
line treatment, as compared to NIL for second-line
treatment. There are no restrictions and to NIL for
first-line treatment, which is cost ineffective to IMA.
In 2014 NHIF paid for DAS over BGN 8 million and
for NIL - over BGN 12 million.

3. Gastrointestinal stromal tumor. The results of the
analysis of pharmacoeconomic evaluations can
be summarized as follows: IMA is a cost effective
first-line treatment, SUN is an effective treatment
for second-line progression or intolerance to IMA,
and data from clinical trials of REG shows that the
therapy increased PFS from 1.7 to 7.4 months [34],
but there are common side effects and no evidence
of cost-effectiveness. REG by January 2015 is not
included in Bulgarian PDL. Conclusions about the
cost-effectiveness of TKI therapy in GIST confirmed
in Bulgaria and because of the reduced reference
price of IMA after entry of generic medicines.
SUN is included in the PDL in March 2009
without restrictions. In 2014 NHIF paid for SUN
approximately BGN 8 million, as no data is available
on what treatment is prescribed SUN - GIST, RCC
or PC.

4. Hepatocellular carcinoma. Only SOR is approved
for the treatment of CCK TKI therapies, such as OS
increases over 6 months. Data on cost-effectiveness
to best standard of care cannot be transferred
directly to local Bulgarian environment because
the cost in Bulgaria therapeutic alternatives such as
radiofrequency ablation, transcatheter embolization
and selective radiation therapy is lower than their cost
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J'bUEBa TEPANMs € IMO-HUCKA OT CeOSCTOWHOCTTAa UM B
CTpaHUTE, KBACTO Ca MPOBSKIAHU aHAIU3UpAHUTE (ap-
Maxoukonomuyecku oueHku SOR vs. BSC (35, 36, 37, 38).

5. HenpeOHokJleTb4eH pak Ha Oeqmst apo0. M3Boaute or
aHanu3a Ha ()apMaKOMKOHOMHUYECKUTE OLCHKH Ca, 4e re-
HEPAJTHO Ce MOIKperst pa3xogHara edekTuBHOCT Ha ERL
Ipen KOHBCHIIMOHATHATa XMMHUOTEPAIH, KaTo 3aKJIroue-
HUETO Ce OCHOBaBa HE Ha Mmo-100pa edukacHocT Ha ERL
vs. DOC + GEM (39); ERL vs. GEM (40) ERL vs. GEM
+ CAR (41), a Ha mo-Hucka nena #Ha TKU TepammsTa c
ERL B cTpaHuTe, KBACTO Ca MIPOBEKJAHU POy IBAHUATA.
TpaHchepupaHu Te3u JaHHU B bbirapus u amantupaHu
C pa3XxoIuTe 3a TCHePUYHH JICKAPCTBCHH MIPOIYKTH, KOU-
TO HamaJsaBaT peepeHTHUTE IIeHH KM siHyapu 2015 1.
(DOC 80 mg — ot 570,40 nB. no 33,24 nB.; GEM 1 g — o1
239,48 nB. no 23,97 aB.; CAR 150 mg — ot 32,59 nB. 10
22,14 nB.), u3BOAMTE 1€ OBAAT CHBCEM PAa3TUIHU — KOH-
BEHIIMOHAJIIHUAT XUMHUOTepaneBTudeH noaxox DOC +
GEM; GEM; CAR + GEM wme nomunupa ERL ¢ no-no-
Opa edukacHOCT U pa3xonHa eheKTHBHOCT. [laHHUTE 3a
eukacHocTTa Ha CRI, mory4yeHu OT KTHHUYHUTE U3ITUT-
BaHMs, TI0Ka3BaT, ue Ta3u TKU tepanus yasmxasa PFS,
HOo He moBuusBa OS. JIumncsar pmanHu 3a CRI oTHOCHO
(apmakonkoHOMIYeckH onfeHKH. ERL e BKiTt04eH B OBJI-
rapckus I1JIC npe3 mapt 2009 r. 1 H30K e 3annaruna
npe3 2014 r. vag 8 muH. n1B. CroTBeTHUTE JaHHU 32 CRI
ca — ¢eBpyapu 2014 1. 100 xum. nB.

6. bbopeuHoKJIeTbYeH KapuuHOM. KpaTkoTo 001110 3aKITI0-
yeHue oT ananu3a Ha Ttepanuute 3a BKK e, ye SUN nu
PAZ ca pa3xoaHo e(peKTUBHHU TEpaIUU OT IIbPBA JTUHUS,
a xoraro bKK mporpecupa EVE e pazxoaHo ehexkTuBeH
B cpaBHenrne ¢ AXI u SOR. AXI e BkiiroueH B Obarap-
ckus [1JIC mpe3 dpeBpyapu 2014 1., a SOR — nipe3 sHyapu
2009 r., 6e3 orpaHUYeHUs, CHIIACHO OIOOPEHUTE KPATKH
XapaKTePUCTUKH Ha JIEKAPCTBEHUTE MPOAYKTHU, KATO BTO-
pa nuHus Ha JedeHue npu nporpecupane Ha BKK cnen
nedenne ¢ utokuHU. [Ipe3 2014 r. H30K e 3annaTtuna
3a SOR nHax 8,5 miH. 1B. AXI HsIMa perucTpupanu mpo-
naxom mpe3 2014 T.

7. Pak Ha mankpeaca. B To3u ciyuail ca og00peHu camo
nBe TKU tepanuu — ERL + GEM 3a nanuaTtuBHO Jieye-
HUE Ha HallpeJHaJl eK30KPUHEH TyMOp Ha NaHKpeaca,
SUN — npu nporpecupali HeBpOSHIOKPUHEH TyMOp Ha
naHkpeaca. @apmMakonkoHOMuueckuTe aHaiausu [59, 60]
nokassar, ye TKU Tepanuure (ERL + GEM vs. GEM u
SUN vs. EVE) ca pa3xoiHo HeeeKTHBHU B CpaBHEHHUE C
TEparneBTUYHHUTE aJITEPHATHBH.

HCLIPJIIT B Bearapms B3ema pemieHHE 3a BKIIIOYBAHE Ha
[TJIC ma TKHW Tepanuu, KOUTO ca ChOOpa3eHH ¢ OJ0OpEHH-
Te MOKa3aHMsI 33 yHOTpeba B pETUCTPALIMOHHUTE IPOLIEAY PH,
coriacao Permament (EO) Ne 726/2004 r. na EBpomnetickust
nmapjaaMeHT. PemieHnsra 3a peuMOypcHpaHe ca HOPMATHBHO
000CHOBaHH, HO HE ca ChOOpa3eHH C pe3ylTarute oT Gpapma-
KOMKOHOMHUYECKUTE OLEHKH OTHOCHO pa3XxojHara e(eKTUB-
Hoct Ha TKU Tepanuute. EnHa OT OCHOBHUTE MPUYMHHU 32
TOBA € JIMIICATa JI0 TO3H MOMEHT Ha 3aKOHO/ATEJICTBO, KOETO
Jla BbBE/IC OLICHKATA Ha 3/IPaBHUTE TEXHOJIOTHH KaTo METO/I 32

HEALTH MANAGEMENT AND ECONOMICS

in countries where pharmacoeconomic evaluations
conducted analyzed SOR vs. BSC [35, 36, 37, 38].

5. Non-small cell lung cancer. The findings of the
analysis of pharmacoeconomic evaluations are
that general support cost-effectiveness of ERL
to conventional chemotherapy, the conclusion is
not based on better efficiency of ERL vs. DOC +
GEM [39]; ERL vs. GEM [40] ERL vs. GEM +
CAR [41], but at a lower price of TKI therapy ERL
in countries where studies have been conducted.
Transferred these data in Bulgaria and adapted to
the cost of generic drugs, which reduce reference
prices to January 2015 (DOC 80 mg - from BGN
570.40 to BGN 33.24; GEM 1 g - from BGN 239.48
to BGN 23.97; CAR 150 mg — from BGN 32.59 to
BGN 22.14), the conclusions will be quite different
- a conventional chemotherapeutic approach DOC +
GEM; GEM; CAR + GEM will dominate ERL with
better efficiency and cost effectiveness. Efficacy data
for CRI, derived from clinical studies indicate that
this TKI therapy prolongs PFS, but does not affect
OS. No data are available on CRI pharmacoeconomic
evaluations. ERL is included in Bulgarian PDL in
March 2009 and the NHIF paid in 2014 more than
BGN 8 million relevant data are CRI - February 2014
- BGN 100 thousand.

6. Renal cell carcinoma. Brief general conclusion of
the analysis of therapies for RCC, the SUN and
PAZ are cost-effective first-line therapy, and when
BCC progresses EVE is a cost effective than AXI
and SOR. AXI is included in Bulgarian PDL in
February 2014 and SOR - in January 2009, without
restrictions, according to the approved summaries
of medicinal products, as a second line treatment of
RCC progression after treatment with cytokines. In
2014 NHIF paid for SOR more than BGN 8.5 million.
AXI has no registered sales in 2014

7. Pancreatic cancer. In this case only two are approved
TKI therapies - ERL + GEM for the palliative
treatment of advanced pancreatic exocrine tumor,
and SUN - when progressing neuroendocrine tumor
of the pancreas. Pharmacoeconomic analyzes [59, 60]
show that TKI therapies (ERL + GEM vs. GEM and
SUN vs. EVE) are cost ineffective compared with
therapeutic alternatives.

National Council on Prices and Reimbursement of
Medicinal Products (NCPRMP) in Bulgaria decides
the inclusion of TKI therapies in the PDL, which are
consistent with the approved indications for use in
registration procedures under Regulation (EC) Ne
726/2004 of the European Parliament. Reimbursement
decisions are legally justified, but are not consistent with
the results of pharmacoeconomic evaluations of the cost-
effectiveness of TKI therapies. One of the main reasons
for this is the absence, so far, of legislation to introduce
health technology assessment as a method for analysis of
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aHaJn3 Ha (papMaKOMKOHOMUYECKaTa e(heKTHBHOCT.

B tab1. 8 ca mpencraBenn 0000ImEHUTE pe3yaTaT! OT aHAJIU-
3a Ha (hapmMakonkoHOMHu4eckuTe oneHku Ha TKU Tepanuunte
10 AMArHO3U, TEXHUTE PA3X0IHO €(PEKTUBHH aJITEPHATUBU U
ycBoeHMTE IyOnnuHu cpeacTBa ot Oromkera Ha H30K mpes
2014 1.

Pazxomute 3a TKU Tepanuu npe3 2014 r. Ha o0ma CTOMHOCT
HaJ 45 MJIH. IB. MOTaT Ja ObJaT ONTUMHU3HPAHH Upe3 dpapma-
KOMKOHOMHMYECKO OICHSIBaHE Ha JIGKAPCTBEHUTE MPOIAYKTH
U TSIXHOTO MO3MIMOHMPAHE 32 ChOTBETHATA JIMHUS HA Tepa-
usl, ChIIIACHO Hal-moOpaTa UM pa3xonHa e(heKTUBHOCT.

Ta6bnuya 8. PasxodHo HeethekmueHu TKU mepanuu, exknto-
yeHu 8 lJ1C, u nekapcmeeHuU anmepHamusu

HEALTH MANAGEMENT AND ECONOMICS

pharmacoeconomic efficiency.

Table 8 summarizes the results of the analysis of
pharmacoeconomic evaluations of TKI therapies
according to diagnoses, their cost-effective alternatives
and utilized public funds from the budget of the National
Health Insurance Fund in 2014.

The costs for TKI therapies in 2014 of grand total
of more than BGN 45 million can be optimized by
pharmacoeconomic evaluation of medicinal products
and their positioning for the relevant line of therapy,
according to the best of their cost effectiveness.

Table 8. Cost ineffective TKI therapies included in the
PDL, and medicinal alternatives

MzmouHuk: IMS Health, Statistical data, 2014

[MonoOHu W3BOAM MOrar ja ObJaT MOJIYYEHH U MPU CPaB-
HsBaHe Ha TepaneBTuuHuTe npenopbku Ha NICE (NICEg),
Ha ESMO u BO/Ik (Tab. 9)

3abonsasaHe OpobpeHa TKA YcBoeHu PasxoaHo Disease Approved TKI Utilized Cost
Tepanus ny6inYHN deKTnBHa therapy public effective
cpeacTBa | TepaneBTMY- funds in ther-apeutic
2014 r., nB. | Ha anTepHa- 2014, BGN alternative
mea Breast Lapatinib + Lapatinib — | Capecitabin
Pak Lapatinib + Lapatinib — | Capecitabin cancer Capecitabin - 3135946
Ha 2bpdama | Capecitabin — 3135946 second line after
BTOpPA /IMHUA cnes Trastuzumab
Trastuzumab
XpoHuyHa Dasatinib — Lapatinib — | Capecitabin Chronic Dasatinib - Lapatinib — | Capecitabin
muenoudHa | BTopa nuHua cnes | 3135946 myeloid second line after | 3135946
nesKemus Imatinib leukemia | 'matinib
Nilotinib — Dasatinib — | Nilotinib Nilotinib - first Dasatinib — | Nilotinib
nbpBa INHUA 8171216 line 8171216
Hedpe6Ho- Erlotinib — Erlotinib — Non-small | Erlotinib — Erlotinib —
KnemvyeH nbpsa (MyTMpan 8037 858 cell lung Erlotinib - 8 037 858
PaK Ha 6e- TvN), BTOPA, TpeTa cancer first (mutant
nus 0pob NVHUA, NOAABP- Docetaxel; type), second, Docetaxel;
»KalLo eyeHune 3a Pemetrexed; third line Pemetrexed;
BCMYKM TUNOBE Gemcitabin; maintenance Gemcitabin;
Gefitinib — Gefitinib — Carboplatin ';\r;leoaet:went for all Carboplatin
nbpsa, BTOpaA 4980612
U TpeTa INHUS, Gefitinib - first, Gefitinib —
CaMo Npu MyTu- second and third 4980612
pan Tun line, only mutant
type
bvbpeyHo- Axitinib — BTopa Axitinib —0 | Everolimus Renal Axitinib - second | Axitinib—0 | Everolimus
KnemvyeH NIHWA cnep uumTo- carcinoma | line after
KapyuHom KUHK cytokine
Sorafenib — BTopa | Sorafenib— | Everolimus Sorafenib - Sorafenib — | Everolimus
NNHUA cneg, unTo- 8552089 second line after | 8552 089
KWHM cytokine

UsmoyHuk: IMS Health, Statistical data, 2014

Similar conclusions can be obtained when comparing the
therapeutic recommendations of the National Institute
for Health and Clinical Excellence (NICE), European
Society for Medical Oncology (ESMO) and Bulgarian
National Association of Oncology (BNAO) (Table 9).
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Tabnuuya 9. CpasHumerneH aHanu3 Ha mepaneemuyHuUme
npenopbku Ha ICE u meduyuHcku cmaHlapmu 3a cucmem-
HO 5lekapCcmeeHo fle4eHuUe Ha 3/10KkadyecmeeHu coudHU
mymMopu Ype3 mupo3UHKUHA3HU yenesu mepanuu

HEALTH MANAGEMENT AND ECONOMICS

Table 9. Comparative analysis of therapeutic

recommendations of ICE and medical standards for

systemic drug treatment of malignant solid tumors
through tyrosine kinase targeted therapies

BNAO EsmMo

TKH HAYYHU UHCTUTYTH 3A
mepanua HAYYHW OPYHECTBA SAPMAKOMKOHOMMKA OAPMAKOUKOHOMMUYECKH
Scientific institutes for AHANWM3
TKI Scientific societies harmacoec ics
therapy BOAk (93) Pharmacoeconomic analysis

NICEg

METACTATHUYEH PAK HA NbPOATA, HER2+ BTOpa AMHMA - CUCTEMHA Tepanua

npenops4sa ce

LAP + LET Recommended =

Metastatic breast cancer, HER2 + second line - systemic therapy

npenopsHsa ce £ NPenopbYBa npenopbyBa ce (53) Pa3xoaHo Heed BHa AP
D
LAP + CAP Recommended ot reco ended Recommended (53’ ot cost effe o AP (10
npenopbyBa ce npenopsysa ce (113)
LAP + TRA | Recommended Recommended (113) - =

TACTPOUHTECTUHANIHU CTPOMAJIHU

Gastrointestinal stromal tumors - first line of therapy

TYMOPMH - nbpea TepanesTUyHa NMHKUA

npenopsysa ce npenopuysa ce (114)

IMA Recommended Recommended (114)

npenoptyea ce (54) PasxogHo edektueHa vs. BSC

Recommended (54) Cost effective vs. BSC

FTACTPOMHTECTUHA/THW CTPOMAJ/THWU TYMOPM - BTOpa TepanesTuyHa NMHUA
Gastrointestinal stromal tumors - second line of therapy

npenopuHea ce npenopuHea ce (114)
HDIMA Recommended Recommended (114) -
npenopsysa ce cnep Nposan Ha neyeHue npenopuwysa ce (55)
cIMA (114) Pa3sxoaHo edertueHa vs. BSC (22)
After failure of treatment with
SUN Recommended IMA (114) Recommended (55) Cost effective vs. BSC (22)

FTACTPOUHTECTMHANHW CTPOMAJIHU TYMOPH - TpeTa TepanesTUyHa NMHKUA
Gastrointestinal stromal tumors - third line of therapy

npenopsHea ce npenopbyea ce (114)

REG Recommended Recommended (114)

METACTATUYEH XENATOLENYNAPEH KAPUMHOM - nbpea TepanesTHYHa NMHWA
Metastatic hepatocellular carcinoma - first line of therapy

npenopsuysa ce npenopvyea ce (115)

SOR Recommended Recommended (115)

He ce npenopbuea (54)

PasxoaHo edpektueHa vs. BSC (28)
Not recommended (54) Cost effective vs. BSC (28)

HEQAPEBHOKNETBHYEH PAK HA BENWUA OPOB - nbpea TepanesTMYHa NMHMA
Non-small cell lung cancer - the first line of therapy

npenopbyBa ce nNpenopbyBa ce cneg, PasxopaHarta epeKTMBHOCT He ce
npenopusa ce (116) HamanABaHe Ha LieHaTa pasnuyasa ot CTX (29)
(57)

Recommended G EEE G L T8 Cost-effectiveness does not differ
ERL Recommended(116) the price (57) from CTX (29)

npenopbyea ce npenopsyea ce (116) npenopsyBa ce (58) JHomuHrpa DOC (34)
GEF Recommended Recommended (116) Recommended DOC (34) dominates

npenopuysa ce npenopsyea ce (116) He ce npenopbysa (60) PasxoaHo HeedekTreHa vs, CTX

(38)

CRI Recommended Recommended (116) Not recommended (60) Cost effective vs. CTX (38)

HEAPEBHOKNETBHYEH PAK HA BENWA APOB - BTopa TepanesTHYHa NHUHKUA
Non-small cell lung cancer - second line of therapy

Npenopbysa ce cneg, PasxogHara edeKTUBHOCT He ce
HamanAeaHe Ha ueHara pasnwuyasa ot CTX (30)
(57)

Cost-effectiveness does not differ
Preferably after reducing RiGl e dED)]
the price (57)

npenopbyBa ce npenopu4sa ce (116)

Recommended Recommended (116)
ERL

npenopbHea ce npenopu4ea ce (116)
GEF Recommended Recommended (116)

He ce npenopbyBa (59)

Not recommended (59)
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THU HAYYHU APYIKECTBA HAYYHU UHCTUTYTU 3A
Tepanus SAPMAKOMKOHOMMKA ®APMAKOMKOHOMMYECKH
Scientific institutes AHANN3
TKI Scientific societies pharmacoeconomics
therapy B0k (93) ESMO NICEg Pharmacoeconomic analysis
BNAO

METACTATUYEH BBEPEYHO KNETHYEH KAPLMHOM - NbPBA TEPANEBTUYHA NWHWUA
Metastatic renal cell carcinoma - first line of therapy

npenops4ea ce npenopwysa ce (117) | npenopwysa ce cnep,
HamanssaHe Ha UeHata | PasxoaHo edekTuseH vs. SUN (47)
(61)
Recommended Recommended (117) | Preferably after reducing | Cost-effective cost vs. SUN (47)
PAZ the price (61)
npenopbyea ce npenopwysa ce (117) | npenopwbuea ce (63) PasxoaHo edektmseH vs. BSC (44)
SUN Recommended Recommended (117) | Recommended (63) Cost-effective vs. BSC (44)

npenops4ea ce, ¢ no-
npenopsL4yea ce HUCKa cTeneH Ha
filela(sl:hnd iS4 MI He ce npenoptyea (62) PasxogHo HeedekTueeH vs. BSC (45)

Recommended, with a

Recommended lower degree of Not recommended (62)  Not cost-effective vs. BSC (45)

SOR confidence (117)

METACTATUYEH BbBPEYHO KNETHYEH KAPLUMHOM - BTOPA TEPANEBTUYHA NWHKWA
Metastatic renal cell carcinoma - the second line of therapy

npenops4ea ce npenopwysa ce (117) e ce npenopbysa (6 Pa3xoaHo HeedeKTuse B
SOR Recommended Recommended (117) ot recommended (6 ot co
npenopsyea ce npenopsysa ce (117) PasxoAHO HeedeKTuBe OR (48
AXI Recommended Recommended (117) ot cost-effective OR
Npenopsysa ce, ¢
AOKa3aTencrea or
NPOCNEKTUBHK
npenopsyea ce npoy4sanua (114) e ce npenopbuBa (6

Recommended by

evidence from
Recommended prospective studies ot reco ended (6
SUN (114) :
npenops4ea ce npenopwysa ce (117)
PAZ Recommended Recommended (117) - -

METACTATHUYEH PAK HA NAHKPEACA
Metastatic pancreatic cancer
Mpenopw4sa ce 3a
HAKOMW NaLWeHTH u ce
cnomeHaBa BMCOKaTa
CTOMHOCT Ha NIeYEHUETO
npenops4ea ce (118)

PasxogHo HeedexrTueeH vs. GEM (49)

It is recommended for

some patients and the
Recommended high cost of the Not cost-effektive vs. GEM (49)
treatment is mentioned
ERL + GEM (118) -

LENEBU TEPAINUWN, BASUPAHU HA TARGETED THERAPIES BASED ON
MOHOKITOHAJIHU AHTUTETA MONOCLONAL ANTIBODIES
JlekapcTBeHuTe Teparnu, 0a3upaHyd Ha MOHOKJIOHAJTHYU aHTH- Drug therapies based on monoclonal antibodies, are a
Tela, ca popMa Ha UMyHOTEpAIIUs U ca HHOBALM B JIeUCHHE- form of immunotherapy and innovation in the treatment
TO Ha OHKOJIOTHYHUTE 3a00/1s1BaHus1. MOHOKJIOHAJTHUTE aHTHU- of onco]ogica] diseases. Monoclonal antibodies are
Tela MPEJCTaBiIsBaT JIab0PATOPHO MPOU3BEACHN MOJICKYIIH, produced in the laboratory molecules that recognize
KOMTO Pa3lo3HaBaT U Ce MPUKPEIST KbM CreuupuiHy aHTu- and attach to specific antigens expressed in cancer cells.
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T'€HH, EKCIIPECHPAILU CE B PAKOBUTE KJIETKHU. B 3aBHCcUMOCT OT
HayMHa Ha IPOM3BOJICTBO MOHOKJIOHAJIHUTE aHTUTENIAa MOTaT
Jia Ob1aT HAKOJIKO BHJIA: aHTHUTEIA, OIYYeHH Ype3 XuOpuIo-
MHa TE€XHOJIOTHs B MHUIIKHU (-omab), XUMEpHH U XyMaHH3H-
paHU aHTHTENA, ChbCTABCHU OT MHUIIN BapUaOMIHU PETHOHH,
CBBP3aHU C YOBCIIKM KOHCTAHTHH PETHOHU (-ximab, -zumab)
Y M3L5J10 YOBEIIKM MOHOKJIOHATHU aHTUTEJIa, TI0JyYeHH Ype3
NPEXBBPIISHE HAa YOBEIIKH HMYHOITIOOYIMHOBH I'€HH B MHLIH
T'eHOM, CIIe]l KOeTO TPaHCTeHHATa MUIIKA Ce BAKCHHUPA Cpe-
111y JKeJIaHUs aHTUT€H, KOETO BOAM JI0 IIPOM3BOJICTBO HA AHTH-
Tena (-umab) (64, 65).

ChIIecTBYBaT pa3IMdYHU MEXaHWU3MH, MO KOUTO [eicTBar
MOHOKJIOHAJIHUTE aHTWTeNa. [IbpBO, T€ MOTaT Ia HAIpaBAT
pakoBara KJETKa paslo3HaBacMa 3a MMYHHATa CHCTeMa Ha
YOBEIIKHUSI OPTaHU3bM M Taka Ta Ja Obae yHuiioxena. I[lo
TO3U HAYWH JICWCTBa rituximab, KaTo ce CBBbP3Ba ChC CIICI-
ndpuuen nporenn CD20 B B-kieTKnTe NMpH HIKOM BUIOBE
nuMpomu. BTropo, MOHOKIIOHATTHUTE aHTHUTENIa MOTaT J1a 010-
KHpPaT MHOYKECTBO PEIETITOPU Ha CMUIACPMATHUS PACTEeKCH
¢aktop (EGFR), kouTO CBHIIECTBYBAT IO MOBHPXHOCTTA HA
HJIKOU PAKOBHU KJIETKHU, U TaKa Aa 6_]'[OKI/IpaT TEXHUSA paCTCK.
o To3u HaumH JeiicTBa cetuximab, mpuiara 3a JiCYeHUE Ha
KOJIOPEKTaJIeH KapIMHOM. TpeTo, MOHOKJIOHAJIHUTE aHTHTE-
Jla MOTaT Ja OJIOKUPAT PEIEeNTOPUTE Ha CHIOBUS CHIOTEICH
pactexer paxtop (VEGFR) 1 o To31m Ha4MH /1a pensTcTBAT
KpBBOCHAOIIBaHETO HA TyMOpa. Taka jelicTBa bevacizumab,
M3IIOJI3BAH 32 JICUCHHE Ha KOJOPEKTaJIeH KapLWHOM, pak Ha
r'bpaTa, HEAPEOHOKICTHYCH pak Ha Oenus apod, 0bBOpeu-
HOKJICThYEH KapIHOM M pak Ha siifuHuka. YeTBbpTO, MOHO-
KJIOHAITHUTE aHTUTEIa MOTaT J]a JOCTaBAT PaJHOHYKICOTHIH
IUPEKTHO J0 PAKOBHUTE KJIETKH U TI0 TO3H HAYWH CEJICKTUBHO
Jla T yHUIIOXaT. Taka nmeiictBa ibritumomab, M3momI3BaH 3a
neuenne Ha HexomxkuHOB aumdom. Ileto, MOHOKIOHAIHU-
T€ aHTUTeNa MOTaT Jia I0CTaBAT ¥ XMMUOTEPANeBTUYHH JIe-
KapcTBEHH NMPOAYKTH JUPEKTHO J0 pakoBaTa KieTka. ToBa e
MPUHINITET Ha JACHCTBUE HA trastuzumab emtansine, U3IOJ-
3BaH 3a JieueHue Ha metactatnueH HER2+ pak Ha repaara.

HezaBucumo ot HaunHa Ha AEHCTBHE MOHOKJIOHATHUTE aHTH-
Teja MOrar Jia ObJaT U3MOJA3BaHU KATO MI'bPBa TEPANCBTHYHA
nuHUs (trastuzumab, rituximab), B KOMOMHANHS C XUMHO-
WJTY XOPMOHOTEPAIHs, HO B [IOBEYETO CIyYau Ca 3ara3cHH 3a
JICUCHNE HAa HAIIPEIIHATIN PAKOBU 3a00JSBAaHUS, KOUTO HE CE
MOBITUSIBAT OT CTaHAapTHATA Tepanus. EqHa OT mpuYnHUTE 32
CTpeMeXxa KbM TIECTeITUBO M3ITON3BaHE HA TE3W MHOBATHBHU
JIEKapCTBEHU TEPAITHH € TAXHATa BICOKA [IeHa U B MHOTO CITy-
9aW HEYAOBICTBOPUTEIHA Pa3XOAHa ePEeKTHUBHOCT. MIMeHHO
TYK € MACTOTO Ha (papMaKOMKOHOMHUYECKUTE OIIEHKH, KOUTO
MPENOPBYUBAT WIIM HE TIPH KAKBHU YCIIOBHS J1a Oh/IAT 3aTIaTCHH
¢ MyOJIMYHU CPEICTBA TE3H TCPANUH.

B Bboiarapus npes 2014 r. Hanvonannata 34paBHOOCUTYpH-
tenHa kaca (H30K) e 3ammaTtmia 3a IeNeBH JIEKapCTBCHH
TEpanuy 3a OHKOJIOTHYHU 3a00isBaHUs, Oa3MpaHU HA MO-
HokjoHanmHu antutena (MABT), max 95 mutH. nB. (5). He ca
MyOMUKYBaHW ITaHHH 3a pa3XofHaTa €(PEeKTHBHOCT M Tepa-
NEBTUYHHUTE PE3yJNTaTH OT JieueHHeTo. He ca JOCTBIHU H
eKCIepTHUTE JOKIaau Ha HannoHanmHus CBHBET MO LEHU H
peumOypcupaHe Ha JEeKapCTBEHUTE MPOAYKTH B bbarapus
(HCIIPJIIT), xouto oueHsiBaT (papMakOMKOHOMHUYECKUTE JI0-
Ka3aTeJCTBa U MpeAJiaraT peleHusTa 3a peuMOypcrupane Ha
MABT.

HEALTH MANAGEMENT AND ECONOMICS

Depending on the method of producing the monoclonal
antibodies may be several types: antibodies produced
through hybridoma technology in mice (-omab), chimeric
and humanized antibodies consisting of mouse variable
regions joined to human constant regions (-ximab,
-zumab) and fully human monoclonal antibodies
produced by the transfer of human immunoglobulin
genes in mouse genome, then the transgenic mice were
vaccinated against the desired antigen, resulting in
antibody production (-umab) [64, 65].

There are various mechanisms by which the monoclonal
antibodies have acted. First, they can make the cancer
cell recognizable to the immune system of the human
body, and thus it can be destroyed. Thus, rituximab
has been acting, by binding to a specific protein CD20
in B-cells in certain types of lymphomas. Second,
monoclonal antibodies can block multiple receptors of
the epidermal growth factor (EGFR), which are present
on the surface of some tumor cells, and thus block their
growth. Thus cetuximab, used to treat colorectal cancer,
has been acting. Thirdly, the monoclonal antibodies
can block the receptors of vascular endothelial growth
factor (VEGFR), and thus prevent the blood supply to
the tumor. Thus, bevacizumab, used for the treatment
of colorectal cancer, breast cancer, non-small cell lung
cancer, renal cell carcinoma, and ovarian cancer, has been
acting. Fourth, the monoclonal antibodies are capable
of delivering radionuclides to cancer cells directly and
thereby selectively destroy them. Thus, ibritumomab,
used to treat non-Hodgkin’s lymphoma, has been acting.
Fifth, the monoclonal antibodies are capable of delivering
the chemotherapeutic drugs directly to cancerous cells.
This is the principle of action of trastuzumab emtansine,
used to treat metastatic HER2 + breast cancer.

Regardless of the mode of action the monoclonal
antibodies may be used as a first line of therapy
(trastuzumab, rituximab), in combination with
chemotherapy or hormone therapy, but in most cases, are
reserved for the treatment of advanced cancers that do
not respond to standard therapy. One of the reasons for
striving for frugal use of these innovative drug therapies
are their high cost and in many cases unsatisfactory
cost-effectiveness. Here is the place to mention the
pharmacoeconomic evaluations that recommend or
not on what terms to be paid with public funds these
therapies.

In Bulgaria in 2014, the National Health Insurance
Fund (NHIF) has paid for targeted drug therapies for
cancer based on monoclonal antibodies (MABT), over
BGN 95 million [5]. Data on cost-effectiveness and
therapeutic treatment outcomes have not been published.
Expert reports of the National Council on prices and
reimbursement of medicinal products (NCPRMP),
which evaluate pharmacoeconomic evidence and offer
solutions for reimbursement of MABT, are not available
in Bulgaria.
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HamusT exun u3BbpIIN aKTyasleH aHaIu3 Ha My OJINKyBaHUTE
JTAHHM OTHOCHO pasxonHara edexruBHOcT HAa MABT, ¢ nen
NojimoMarane Ha OOEKTHBHOCTTA U IPO3PAvyHOCTTa Ha pele-
nusita Ha HCLPJIIT 3a BxirouBane Ha MABT B [lo3utusen
nekapctseH cnuchk (ITJIC).

Peanu3upaHo TUTEpATypHO THPCEHE B CIEAHUTE Oa3H JaHHHU:
- PubMed (www.ncbi.nlm.nih.gov/pubmed),

- Cochrane Library (www.thecochranelibrary.com/ view/
index/html) n

- National Institute for Health and Care Excellence (NICE)
(www.nice.org.uk/guidance).

B u3ciienBaHeTo ca BKJITIOUEHHU caMO IPOYYBAHUS, ITyOIUKY-
BaHU 1Ipe3 nocineguuTe 10 TOMWHN 1 OTTrOBapSIIN Ha TOOpHTE
MPAKTUKH 3a TMPENCTaBsSHE W JOKJIaJBaHEe Ha (papMaKoMKO-
HOMHYecKH oneHkH. OOXBaHATH ca MyONHWKyBaHUTE TAHHU
3a pasxomgHaTta eextuBHOCT Ha 12 MABT, ot xouto 8 ca
BkyroueHu B Obarapckust [1JIC (cetuximab, pani-tumomab,
bevacizumab, trastuzumab, ibritumomab, ofatumumab,
rituximab, brentuximab) ksm stHyapu 2015. JlutepatypHOTO
ThPCEHE € U3BbpIIeHO Ha 6a3a MeSH Tepmunu — MexayHa-
POZIHO HENaTeHTHO HAaMMEHOBaHHE Ha JICKApCTBEHUTE IPO-
JyKTH, T€paIusi ¢ MOHOKJIOHAJIHN aHTUTela, aHaJIu3 Ha pas-
XOIIUTE, Pa3XoHa €(PEKTHBHOCT, aHAJIN3 Pa3XoJl/TOJIE3HOCT,
pa3xonu 3a 3ApaBHU I'PHKU. Becrnuku uIeHTUPHUIMPAHU JTaH-
HU ca KJIacu(UIIUpaHu B KaTeropuu, 6asupaHu Ha 3a00IsiBa-
Heto. Pepepentaure nenn Ha MABT ca nomyuern ot I1JIC
KkbM sHyapHu 2015 1. (66). Bcnukn cTOWHOCTH Ha pa3XOAHTE
0T (hapMaKOMKOHOMUYECKUTE OIECHKH Ca MPEBATYyTHPAHU B
€BPO KbM ChIIUS MepUO/. M3BBPIIECH € CpaBHUTEINCH aHAIN3
Ha TepaneBTuuHuTe npenopbku Ha NICE, bearapckoro on-
KOJIOTUYHO APYIKECCTBO U UBBOAUTC OT IPOBCACHUS aHAJIN3 HA
nyOnukyBaHuTe (hapMaKOMKOHOMHYECKH JaHHHU.

JlutepaTypHOTO TBpceHEe € wuueHTHUuumpano 287 Hayd-
HU TyOIuKanuu, oT kouto 134 ce ayOmmpaT (€qHU M CHIIH
(hapMaKOMKOHOMHMYECKH OLICHKH, MyOINKYBaHU B PA3IUIHH
n3nanus) u 78 He ca BKIIOYEHH B MeTa aHalln3a Mopajau Ha-
JUYHE Ha CBHIIECTBCHH CIa00CTH — JIMIICA HA aHAJIU3 HA YyB-
CTBUTEIHOCTTA, HEapryMEHTHUPaH U300p Ha MOAEN, HeH/IeH-
TUGULIMPAHU BCUYKU Pa3X0JH, CBbP3aHU C JICUCHUETO, U JP.

1. KonopekTtaneH kapuuHom (KPK)

OnoOpennte 3a nedeHne Ha KPK MOHOKIIOHaTHU aHTHTENa
ca: bevacizumab, cetuximab u panitumomab, kaTo mociuen-
HUTE JIBa ca IMpeaHa3HadeHu camo 3a jedenne Ha KPK RAS
nuB TUm (wt), a bevacizumab xakTo 3a MyTHpaj, Taka U 3a
wild type (wt). CbOTHOIICHHETO Ha MALUCHTH C MYTHPAJI H
wt RAS e 30:70 (119). IIpoBeneHOTO JIUTEPATYPHO THPCEHE
OTKpPH IIET MPOYYBAHUS HA pa3xoaHaTa e¢(hEKTHBHOCT, OTIO-
BapsIIIlK Ha TIO00pa 3a aKTYaJIHOCT U J00pa npakTuka. Jlau-
HUTE OT (HhapMAKOMKOHOMUYCCKUTE OIICHKHU Ca MPCICTABCHU
B Tabm. 10. Hoyle et al. cturar no 3akmrouenuero, ue CET +
IRI e mo-edukacHa tepanus no orHomenune Ha OS OT Mo-
Hotepanuu CET n PAN, HO u TpuTe Tepamnuu ca pa3XxoIHO
HeeekTuBHU cripsiMo BSC mpu TpeTta TepaneBTHYHA JIHHHAS.
Jlo mogoOuu u3oau crurat u Goldstein et al., kouTo HoKa-
3Bat, ue BEV + FOLFOX e pa3xomHo Hee(eKTHBHO JICUCHHUE
cupsmo FOLFOX mpu mepBa U BTOpa TeparneBTUYHA JIHHHUSL.
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Our team performed an updated analysis of published
data on the cost-effectiveness of MABT to support
the objectivity and transparency of decisions of the
NCPRMP to include MABT in Positive Drug List (PDL).

Conducted literature search in the following databases:
- PubMed (www.ncbi.nlm.nih.gov/pubmed),

- Cochrane Library (www.thecochranelibrary.com/
view / index / html) and

- National Institute for Health and Clinical Excellence
(NICE) (www.nice.org.uk/guidance).

The study included only studies published in the last 10
years and complying to the best practices for presentation
and reporting pharmacoeconomic evaluations. Covered
are published data on the cost effectiveness of 12
MABT, 8 of which are included in the Bulgarian PDL
(cetuximab, pani-tumomab, bevacizumab, trastuzumab,
ibritumomab, ofatumumab, rituximab, brentuximab) in
January 2015. The literature search was performed based
on MeSH terms - international non-proprietary name of
the medicinal products, monoclonal antibody therapy,
cost analysis, cost effectiveness, cost/utility analysis, and
costs for health care. All identified data are classified into
categories based on disease. Reference prices for MABT
are derived from PDL in January 2015 [66]. All cost
figures of pharmacoeconomic evaluations are revaluated
into euros at the same period. Comparative analysis of
the therapeutic recommendations of NICE, Bulgarian
National Association of Oncology and the conclusions
from the analysis of published pharmacoeconomic data.

Literature searchhasidentified 287 scientific publications,
of which 134 duplicate (same pharmacoeconomic
evaluations published in various editions) and 78 are
not included in the meta-analysis because of significant
weaknesses - lack of sensitivity analysis, unsupported
choice of model, unidentified all costs associated with
treatment, etc.

1. Colorectal cancer (CRC)

Approved for the treatment of colorectal cancer
monoclonal antibodies are: bevacizumab, cetuximab and
panitumomab, the latter two are only intended for the
treatment of CRC RAS wild type (wt), and bevacizumab
both for mutant and wild type. The proportion of patients
with mutated and wild type RAS is 30:70 (119). Conducted
literature search found five studies of cost-effectiveness,
meeting the selection timeliness and good practice. Data
from pharmacoeconomic evaluations are presented in
Table. 10. Hoyle et al. concluded that cetuximab (CET)
plus Irinotecan (IRI) is more effective therapy for OS
than monotherapy of CET and Panitumomab (PAN), but
all three treatments are cost ineffective to BSC in a third
line of therapy. Goldstein et al. also reached to similar
conclusions and demonstrated that Bevacizumab (BEV)
plus Fluorouracil / Leucovorin / Oxaliplatin (FOLFOX)
is cost ineffective treatment versus FOLFOX in first and
second line of therapy. Samyshkin et al. proved that CET
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Samyshkin et al. noxassar, we CET + FOLFIRI e pa3xonno
e(eKTHBHO JICUCHHE MTPU ITbPBA TEPANICBTUYHA JIMHHS KAKTO
copamo FOLFIRI, Taka u cnpssmo BEV + FOLFOX u PAN +
FOLFOX. /o cpuius uzBox pocrurar u Asseburg et al. — CET
+ FOLFIRI e pa3xomgno edpexTtuBHa Tepanus crupsimo BEV
+ FOLFOX. Graham et al. mokassar, ye PAN + FOLFOX e
pa3xonHo eheKTHBHA TEpanus OT IIbpBa JIHHUS cripsiMmo BEV
+ FOLFOX. B o0o0menue, mpu mepBa JIMHAS JICYCHUE J10-
6aBsiHeTo Ha CET xbM kouBeHImMoHaHATa CTX € pa3zxomHo
edextuBen noaxon npu nanueHtu ¢ KPK RAS wt. Ha to3u
tepaneBTuueH etan PAN u BEV ca kareropnyHo pa3xomaHo
nHeedextuBHu. [Ipn BTopa u tpera repanesruyna iunus CET
+ FOLFIRI e pasxonno edextuBen noaxon crnpsimo PAN +
FOLFOX, xoiiTo ot cBost cTpaHa e no-edexkrtusen or BEV
+ FOLFOX. Ilpu Tpera u cieaBaiia TepaneBTUYHA JTUHUS
BEV + FOLFOX e pa3xomHo Hee(DeKTHBEH IMOIXO]] CIIPSMO
FOLFOX, otHoBo npu nanuentu ¢ KPK RAS wt. Aranuzst
Ha (papMaKOMKOHOMHYECKUTE JoKazarencTa 3a MABT mpu
neuenne Ha KPK e HeoOxoxmmo na ce B3eme peasua ot HC-
LIPJIIT oTHOCHO TIpHieMaHe Ha pEeIIeHHs 3a peuMOypcrupaHe Ha
JIEKapCTBEHUTE TPONYKTH, ChOOpA3eHN ¢ pa3xogHaTa egek-
TuBHOCT HA MABT B cpaBHeHUE C JIeKapCTBEHUTE ajTepHa-
THUBHU Ha Pa3IMYHUTE TEPANICBTUYHU CTAIIH.

Tabnuua 10. ®apmakoukoHomMu4ecku aHanu3u Ha MABT 3a
neyeHue Ha KPK

HEALTH MANAGEMENT AND ECONOMICS

plus  Fluorouracil/Leucovorin/Irinotecan  (FOLFIRI)
is a cost effective treatment for the first line of therapy
as compared to FOLFIRI, and to BEV + FOLFOX and
PAN + FOLFOX. Asseburg et al. reached to the same
conclusion as well - CET + FOLFIRI is a cost effective
therapy against BEV + FOLFOX. Graham et al. proved
that PAN + FOLFOX is a cost effective first-line therapy
against BEV + FOLFOX. In summary, the first-line
treatment the addition of SET to conventional CTX is a
cost effective approach for patients with CRC RAS wt.
At this stage therapeutic PAN and BEV are definitely cost
ineffective. In the second and third line of therapy CET +
FOLFIRI is a cost effective approach to PAN + FOLFOX,
which in turn is more effective than BEV + FOLFOX. In
the third and subsequent therapeutic line BEV + FOLFOX
is a cost effective approach to FOLFOX, again in patients
with CRC RAS wt. The analysis of pharmacoeconomic
evidence for MABT in the treatment of CRC is necessary
to be taken into account by the NCPRMP regarding
the decision-making on reimbursement of medicinal
products complying with the cost-effectiveness of MABT
compared with medicinal therapeutic alternatives at
different stages of treatment.

Table 10. Pharmacoeconomic analysis of MoABs for the
treatment of CRC

Aemop, I'oouna
Author, Year

lleﬂeea nonyaauun

Target population

Ocnognu napamempu Pezynmamu

Main parameters

Results

C. Asseburg et al.,
2011 [67]

MauneHTn c meTacTaTuyeH
KPK RAS (wt), nbpBa Tepanes-
TnYHa nnHua, CET + FOLFIRI vs.
BEV + FOLFOX

Patients with metastatic CRC
RAS (WT), the first line of
therapy, CET + FOLFIRI vs.

BEV + FOLFOX

0S 37,7 mec. vs. 30,4 mec.;
2,88 LY vs. 2,38 LY;
ICER: € 15 020/LY

MNepcnekTusa: 3apaBHa
Pa3xoau: npeku 3apaBHU
PedepeHTHa roguHa: 2010
Bpemesu xopun30HT: 10 roguHu
OuckoHTupaHe: 5%

Mopxoa: MM

Perspective: Health
Costs: Direct health
Reference year: 2010
Time horizon: 10 years
Discount rate: 5%
Approach: Markov Model

0S 37,7 months vs. 30.4 months; 2,88
LY vs. 2,38 LY;

ICER: € 15 020/LY

M. Hoyle et al.,
2013 [68]

MaumeHTN c meTacTaTU4eH
KPK RAS (wt), TpeTa Tepanes-
TuyHa AnmHuma, CET vs. PAN vs.

MepcnekTuBa: 34paBHa
Pa3xoan: npeku 3apaBHU

PedepeHTHa roguHa: 2011 16,5 mec.

BSC - OS 6 mec. vs. PAN - OS 8,5 mec.
vs. CET - OS 10 mec. vs. CET + IRI - OS

CET + IRl vs. BSC

Patients with metastatic CRC

BpemeBun XOPU3OHT: A0 XKUBOT
LOncKkoHTupaHe: 3,5%
Moaxopn: AUC

ICER: CET vs. BSC - € 127 000/QALY;
PAN vs. BSC - € 250 000/QALY; CET +
IRl vs. BSC - € 117 000/QALY

BSS - OS 6 months vs. RAN - OS 8,5

Perspective: Health months vs. CET - OS 10 months vs.

RAS (WT), the third line of
therapy, CET vs. RAN vs. CET +
IRl vs. BSS

Costs: Direct health
Reference year: 2011
Time horizon: A lifetime
Discount rate: 3.5%
Approach: AUC

CET + IRl - OS 16,5 months

ICER: CET vs. BSS - € 127 000/QALY;
RAN vs. BSS - € 250 000/QALY; CET +
IRI vs. BSS - € 117 000/QALY

C. Graham et al.,

MauneHTn c meTacTaTuyeH

MNepcneKTnea: 34paBHa ICER: € 36 577/QALY

2014 [69] KPK RAS (wt), nbpsa Tepanes- | Pa3xoau: Npeku 34paBHU €26 918/LY
TMYHa AnHuA, PAN + FOLFOX PedepeHTHa roamnHa: 2013
vs. BEV + FOLFOX BpemeBu XOpPU3OHT: A0 KUBOT
OuckoHTUpaHe: 3%
Patients with metastatic CRC Moaxoa: MM .
RAS (WT), the first line of Perspective: Health
therapy, RAN + FOLFOX vs. BEV Costs: Direct health
+ FOLEOX Reference year: 2013
Time horizon: A lifetime
Discount rate: 3%
Approach: Markov Model
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Aemop, I'oouna

Author, Year

l[eneeu nonynauusn

Target population

Ocnognu napamempu

Main parameters

Pezynmamu

Results

Samyshkin et al.,
2011 [70]

MaumeHTn c meTacTaTUYEH
KPK RAS (wt), nbpBa Tepanes-
Tu4Ha anHma, CET + FOLFIRI vs.
FOLFIRI vs. BEV + FOLFOX vs.
PAN + FOLFOX

Patients with metastatic CRC
RAS (WT), the first line of
therapy, CET + FOLFIRI vs.

FOLFIRI vs. BEV + FOLFOX vs.

RAN + FOLFOX

MepcnekTuBa: 3apaBHa
Pa3xoau: npeku 3gpasHu
PedepeHTHa rogmnHa: 2010
BpemeBu XOPU30HT: 4,0 KUBOT
[OUCKOHTUPaHe: HAMA
Noaxoa: nony-MM
Perspective: Health
Costs: Direct health
Reference year: 2010
Time horizon: A lifetime
Discount rate: no
Approach: semi-Markov Mod-el

CET + FOLFIRI (3,22 LY) vs. BEV +
FOL-FOX (2,31 LY) vs. PAN + FOLFOX
(2,39 LY);

ICER: CET + FOLFIRI vs. FOLFIRI -

€ 40 900/QALY;

CET + FOLFIRI vs. BEV + FOLFOX -
€23 500/QALY;
CET + FOLFIRI vs. PAN + FOLFOX -
€20 400/QALY

D. Goldstein et al.,
2014 [71]

MaymeHTn c metTacTaTUyeH
KPK RAS (wt), TpeTa Tepanes-
TUYHaA NMHUA, BEV + FOLFOX
vs. FOLFOX

MNepcnekTusa: 3apasHa
Pa3sxoaun: npeku 3apaBHK
PedepeHTHa roamnHa: 2013
BpemeBu XOPU3OHT: A0 KUBOT

0,289 QALY noeTanHo HapacTBaly;
0,412 LY noeTanHO HapacTBaLLy;

€ 60 595 pasxogm noetanHo Hapac-
TBaLLK;

Patients with metastatic CRC
RAS (WT), the third line of
therapy, BEV + FOLFOX vs.

FOL-FOX

[OvckoHTupaHe: 3%
NMoaxoa: MM

ICER: € 210 000/QALY

Perspective: Health
Costs: Direct health
Reference year: 2013
Time horizon: A lifetime
Discount rate: 3%
Approach: Markov Model

0,289 QALY gradually growing; 0,412
LY gradually growing;

€ 60,595 gradually growing ex-
penses; ICER: € 210 000/QALY

2. Pak Ha rbpaarta (PIN)

Ono6pennre MABT 3a neuenue Ha PI ca trastuzumab (mo-
HOTEpamnus Wik B KOMOMHAIUS C TAaKCaHW, apoMaTa3HU WH-
XUOUTOPH WM AHTPALUKIMH Oa3upaHa XUMHOTEpAIMs),
bevacizumab (B komOuHamus c paclitaxel i capecitabine),
pertuzumab (B koMmOmHamms c trastuzumab u docetaxel)
u trastuzumab emtansine (BTopa JMHHS Ha TEPamus CIe]
trastuzumab u Takcauu). [IpoBeneHOTO JTUTEPATyYpHO THP-
CEHE OTKPH CEIEM aHaJIn3a, OTTOBApSAIIN Ha KPUTEPUUTE 3a
nonoop. Jlanuute oT PapMaKOMKOHOMHUYECKUTE OIEHKH Ca
npezacraBenu B Tadi. 11. P. Hall et al. ycranossiBar, 4e npu-
noxenueTo Ha TRA 3a PI HER2+ B Hauasen cranuii e edu-
KacHa Tepamusi, HO pe3yJITaThT 3a pa3xoaHara e)eKTHBHOCT
€ CHITHO 4YBCTBUTEJICH KbM MPOABIDKUTEIIHOCTTA Ha JKUBOTA
Ha nanuenTtute. [Ipu onpexnenen npar WTP € 40 000/QALY
B Aurnus TRA e paszxonHo edexruna npu OS > 3,6 1. Tozn
pes3yaTar, Ipu MpUIoKeHueTo My B bwarapus, TpsoOsa na
O0pae amantupas, 3amoro WTP e mpsko cBbp3aHo ¢ OpyT-
Hus BeTpenreH npoaykT (BBIT) Ha cTpanara. A. Kurian et al.
nmokassaT, 9e TRA e pa3xoqHo epeKTHBEH, aKko ce Impujara B
xomOuHarusa ¢ ACT 3a eqHOTOWIIHA agfOBaHTHA TEPAITHs
npu paned PI' HER 2+ ®apmMakonKOHOMUYECKUTE OIIEHKH ca
kareropuunu, 4e BEV + PAC e pa3xoyHo HeedekTHBHa Tepa-
nust cripsimo PAC nipu neyenue Ha panen PIO HER2— (Re-faat,
Montero). C. Perez-Ellis et al. crurar no uzsozaa, ue TRA vs.
CTX e pa3zxoaHo eeKTHBEH MOIX0/] Ipu MeTacTatndyeH PI°
HER2+, koiito yabmkasa OS ot 19 no 37 mec. Ilpu cbuia-
ta nquarao3a G. Kourlaba cunra, ye EVE + EXE nomunupa
kakto BEV + PAC, Taka u BEV + CAP. JlobaBsae Ha EVE
KbM Tepanuara Ha TRA pe3ucTeHTHH NanueHTH yBeaTndaBa
PFS ot 5,78 no 17 mecena, HO O4aKBaHUTE JAaHHU 3a pa3Xol-
HaTa e()eKTUBHOCT He ca obemrasamu (79).

3akmrouenneto Ha NCPh B Aurmus e, ue TRAEM vs. LAP +
CAP e pa3xomno HeedektuBHa Tepamus (€ 223 000/QALY)
nopaau BucokaTta eHa Ha TRAEM u He npenopbsuBa Tepa-
MUsATa J]a Ce 3aIulamia ¢ MyOJIINYHH CPEe/ICTBA.

46

2. Breast cancer (BC)

MoABs approved for the treatment of the BC are
trastuzumab (TR A) (alone or in combination with taxanes,
anthracycline, aromatase inhibitors or chemotherapy-
based), bevacizumab (BEV) [in com-bination with
paclitaxel (PAC) or capecitabine (CAP)], pertuzumab
(PER) (in combination with trastuzumab and docetaxel)
and trastuzumab emtansine (TRAEM) (second-line
therapy after trastuzumab and taxanes). Conducted
literature search revealed seven analysis, meeting the
criteria for selection. Data from pharmacoeconomic
evaluations are presented in Table 11. R. Hall et al.
found that admin-istration of TRA for BC HER2+ at
initial phase is effective therapy, but the result of cost-
effectiveness is highly sensitive to the life expectancy
of patients. In certain threshold of Willingness to pay
(WTP) € 40 000/QALY in England, TRA is cost effective
in OS>3,6 years. This outcome when administered in
Bulgar-ia must be adapted because WTP is directly
related to Gross Domestic Product (GDP) of the country.
A. Kurian et al. demonstrate that TRA is cost effective if
used in combination with Anthracycline Therapy (ACT)
for a one- year adjuvant therapy in early BC HER2+.
Pharmacoeconomic evaluations are adamant that BEV
+ PAC is a cost ineffective therapy compared to PAC in
treating early BC HER2- (Refaat, Mon-tero). C. Perez-
Ellis et al. concluded that TRA vs. CTX is a cost effective
approach in metastatic BC HER2+, which extends the OS
from 19 to 37 months. At the same diagnosis G. Kourlaba
believes that EVE + EXE dominate both BEV + PAC and
BEV + CAR. Adding EVE to therapy of TR A resistant pa-
tients increased PFS from 5.78 to 17 months but expected
data on cost-efficiency are not promising [79].

The conclusion of NCPh in England is that TRAEM vs.
LAP + CAP is cost ineffective therapy (€ 223 000/QALY)
due to the high cost of TRAEM and does not recommend
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B 3akitoueHue Ha aHasM3a Ha PapMaKOMKOHOMHUYECKUTE J10-
KazarencTsa 3a npuwiokenne Ha MABT 3a neuenue na PI°
Moxke Ja ce 0006mm, ue TRA e pazxonHo edexTrnBHa Tepa-
nug cnpsamo CTX npu mbpBa TUHUSA 3a IeueHue Ha paHeH PI°
HER2+, ako ce npunara B komOuHanust ¢ ACT. Pesynrarure
OT NMPUJIOKEHNEeTo Ha MoHoTepanust TRA npu Tasu nuarsHo-
3a ca CHJIHO 4yBCTBUTENHM KbM OS. Bcuuku npoydBaHud
ca kareropuynu, ye BEV + PAC e pa3zxoqHo HeedeKTHBHA
tepanus cnpsamo PAC 3a metactaruueH HampenHan PI. B
TO3M cTajuil Ha 3a0oisBaHeTo TRA e pasxonHo edekrrnBHa
tepanus crpsimo CTX. EVE + EXE e nomunupaina tepanus
cupsamo BEV + PAC u BEV + CAP. TRAEM e pa3xoaHo He-
epexTuBHa Tepanus crupsimo LAP + CAP u He ce npenops-

4Ba 32 peuMOypCcHpaHe OT OOILECTBEHU (OHI0BE.

Ta6bnuya 11. ®apmakoukoHomMu4ecku aHanusu Ha MABT 3a

neyeHue Ha Pl

HEALTH MANAGEMENT AND ECONOMICS

therapy to be paid with public funds.

In conclusion, the analysis of pharmacoeconomic evidence
for the application of MoABs for the treatment of BC can
be concluded that the TRA is cost-effective compared to
CTX therapy in first-line treatment of early BC HER2+,
when administered in combination with ACT. The results
of application of TRA alone at this diagnosis are highly
sensitive to the OS. All studies are adamant that BEV +
PAC is cost ineffective therapy against PAC for metastatic
advanced BC. In this stage of the disease TRA is cost
effective therapy against CTX. EVE + EXE is a dominant
therapy versus BEV + PAC and BEV + CAP. TRAEM is
a cost ineffective therapy compared to LAP + CAP and is

not recommended for reim-bursement from public funds.

treatment of BC

Table 11. Pharmacoeconomic analysis of MoABs for the

Aemop, I'oouna

Author, Year

Llenesa nonynayus

Target population

OcHognu napamempu

Main parameters

Pezynmamu

Results

C. Perez-Ellis et al.,
2009 [72]

MaumeHTV c meTacTaTUYEH
HER2+ PT

TRA vs. BSC

Patients with metastatic
HER2+ BC

TRA vs. BSC

MepcneKkTuBa: 34paBHa

Pasxoau: NnpeKku 34paBHU
PedepeHTHa roguHa: 2007
BpemeBu XOPU3OHT: A0 KUBOT
OuckoHTupaHe: 5%

Moaxopn: peTpocnekTUBEH aHann3

Perspective: Health

Costs: Direct health

Reference year: 2007

Time horizon: A lifetime

Discount rate: 5%

Approach: a retrospective analysis

0OS 37 mec. vs. OS 19 mec.
Pasxogu: € 39 608 vs. € 12 795;
ICER: € 27 492/ QALY

0S 37 months. vs. OS 19 months.

Cost: €39 608 vs. € 12,795; ICER: € 27
492 / QALY

P. Hall et al.,
2011 [73]

MaumeHTH ¢ paHeH HER2+ P,
efHOrogMLHa aAloBaHTHA
Tepanus;

TRA vs. CTX

Patients with early HER2 + BC
one-year adjuvant therapy;
TRA vs. CTH

MepcnekTusa: 3apaBHa
Pasxoau: npeku 3gpaBHu
PedepeHTHa rogmnHa: 2008
BpemeBu XOPU30OHT: A0 XKUBOT

Perspective: Health
Costs: Direct health
Reference year: 2008
Time horizon: A lifetime
Discount rate: no
Approach: Markov Model

Mpu onpepenex npar WTP
oT € 40 000/QALY TRA e pa3xoaHo
edekTmBHa Tepanua npu OS > 3,6 roa,.

In certain threshold of WTP of €
40,000/QALY TRA is cost-effective
therapy in OS> 3,6 years.

A. Kurian et al.,
2007 [74]

MNauueHTH ¢ paHeH HER2+ PT,
elHOroAMLLIHA aAlOBaHTHA
Tepanus;

TRA + ACT vs. TRA

Patients with early HER2 + BC
—one-year adjuvant therapy;

TRA + ACT vs. TRA

MepcnekTuBa: 34paBHa
Pasxoau: npeku 3gpaBHu
PedepeHTHa rogmnHa: 2005
BpemeBu XOPU30HT: A0 XUBOT
[nCcKOHTMpPaHe: HAMa
Moaxoa: MM

Perspective: Health
Costs: direct health
Reference year: 2005
Time horizon: A lifetime
Discount rate: no
Approach: Markov Model

ICER: € 35 000/QALY

T. Refaat et al.,

MNaumeHTn c meTacTaTUYeH

MepcnekTusa: 3apasHa

0,369 QALY noeTtanHO HapacTBalLu;

2014 [75] HER2- PT nbpBa TepanesTuy- | Pa3xoan: npeku 3apaBHu £75 400 - pasxoay noeTanHo Hapac-
Ha IMHUA; PedepeHTHa roanHa: 2013 TBAWM;
BEV + PAC vs. PAC BpemeBu XOPU3OHT: 10 KMBOT )
[IMcKoHTMpaHe: 3% ICER: € 205 000/QALY
) ] ) MNoaxoa: MM
Patients with metastatl(f Perspective: Health 0,369 QALY gradually increas-ing; €
HER2- BCfirst line of therapy; Costs: Direct health | 75,400 - stepwise in-creasing expenses;
BEV + PAC vs. PAC Reference year: 2013 ICER: € 205 000/QALY
Time horizon: A lifetime
Discount rate: 3%
Approach: Markov Model
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Aemop, I'oouna
Author, Year

lleﬂeaa nonyaauun

Target population

Ocnognu napamempu

Main parameters

Peszynmamu

Results

A. Montero et al.,
2012 [76]

MauneHTn c meTacTaTuyeH
HER2- Pl nbpBa TepaneBTny-
Ha NHUSA;

BEV + PAC vs. PAC

Patients with metastatic
HER2- BC first line of therapy;

BEV + PAC vs. PAC

MepcnekTunsa: 3a4paBHa
Pasxoau: npeku 3gpaBHU
PedepeHTHa rogmHa: 2010
BpemeBu XOPU30OHT: A0 KUBOT
[OunckoHTupaHe: 5%

Moaxon: AbpBO Ha peleHuATa

Perspective: Health
Costs: Direct health
Reference year: 2010
Time horizon: A lifetime
Discount rate: 5%
Approach: a decision tree

MepcnekTuBa: 3apaBHa
Pasxoau: npeku 3gpasHu
PedepeHTHa rogmnHa: 2010
BpemeBu XOpU30HT: 4,0 KUBOT
[OvickoHTupaHe: 5%

MoaxoA: AbPBO Ha pelweHnATa

Perspective: Health
Costs: Direct health
Reference year: 2010
Time horizon: A lifetime
Discount rate: 5%
Approach: a decision tree

G. Kourlaba et al.,
2014 [77]

MauneHTn c metactaTu4yeH
HER2+ PT EVE + EXE vs. BEV +
PAC vs. BEV + CAP

Patients with metastatic
HER2+ BC EVE + EXE vs. BEV +
PAC vs. BEV + CAP

MNepcnekTusa: 3gpasHa
Pasxoau: npeku 3gpaBHu
PedepeHTHa roanHa: 2013
BpemeBu XOPU30HT: A0 XKUBOT
[OunckoHTupaHe: 3%

NMoaxon: MM

Perspective: Health
Costs: Direct health
Reference year: 2013
Time horizon: A lifetime
Discount rate: 3%
Approach: Markov Model

EVE + EXE vs. BEV + PAC - 0,28 QALY vs.
0,19 QALY; EVE + EXE vs. BEV + CAP -
0,21 QALY vs. 0,16 QALY;

Pasxogun: EVE + EXE - € 46 251;

BEV + PAC - € 53 422;

BEV + CAP - € 50 619;

EVE + EXE gomuHupa

EVE + EXE vs. BEV + PAC - 0,28 QALY vs.
0,19 QALY; EVE + EXE vs. BEV + SAR -
0,21 QALY vs. 0,16 QALY; Expenses: EVE
+ EXE - €46 251, BEV + PAC - € 53 422;
BEV + SAR - € 50 619; EVE + EXE has
dominated

NCPh, UK 2014 [78]

MaumeHTH ¢ HanpeaHan
HeonepabuneH meTacTaTuyeH
HER2+ PT, KouTo ca nonyya-
Bann TRA + DOC; TRAEM vs.
LAP + CAP

Patients with advanced
unresectable metastatic
HER2+ BC who received TRA +
DOC; TRAEM vs. LAP + CAP

MepcnekTusa: 3g4pasHa
Pa3sxoaun: npeku 3gpaBHU
PedepeHTHa roanHa: 2014
Bpemesu xopu3oHT: 15 roga,.
[OunckoHTupaHe: 5%
Moaxopn: Mopen Ha Curve

Perspective: Health

Costs: Direct health
Reference year: 2014
Time horizon: 15 years
Discount rate: 5%
Approach: Model of Curve

0,46 QALY noeTanHo HapacTBaluy;

€ 102 600 pa3xoam noetanHo Hapac-
TBaLLW;

ICER: 223 000/QALY

0,46 QALY gradually increas-ing; €
102,600 stepwise in-creasing expenses;

ICER: 223 000/QALY

3. XpoHuyHa numdouuTtHa neskemus (XJ1J1)

3a neuenne Ha XJUJI ca ogoOpenu rituximab, ofatumumab u
obinutuzumab. B 6sarapckus I1JIC xsm 2015 1. ca BKITIOUe-
Hu camo nepute Ase MABT. IlpoBeneHoTo nutepaTypHO
TBPCEHE OTKPH YETHPH MOAXOASIIHN (PapMaKOMKOHOMHYECKH
onenku. JlanauTe 3a pa3xogHaTa epekruBHOCT HAa MABT ca
MpeacTaBeHu B Tadm. 12.

C. Main et al. cturat mo u3Boma, ye RIT + FLD + CYC e
pasxoano edexruBHa Tepanus cupsimo FLD + CYC 3a nepBa
nunHus nedenue Ha XJIJI, karo RIT + FLD + CYC 3nauuTen-
HO MPEBB3X0XKa 10 e(PUKACHOCT U ePEKTHUBHOCT U TepaIHsi-
ta ¢ CLB. Ilpu nanuentu, peppakrepuu Ha FLD, ca ananu-
3upaHu nBa tepaneBTudau noaxoaa — OFA vs. BSC u OFA
+ CLB vs. CLB. B nbpBus cinyuait M. Hoyle et al. crurar no
u3Boza, ue OFA e pasxonHo neepextunHa Tepanus (ICER:
€ 108 600/QALY). OcBen ToBa pe3yaTaTUTEe OT aHalK3a ca
CHJIHO 4YBCTBUTEIIHU KBbM 110JI00pa Ha MAI[HUEHTUTE U Pa3xo-
JUTE 3a JIeUCHHE CIe IporpecupaHe Ha 3abonsBaHeTo. Te3n
nBa (akropa ca noJ0paHu B U3CIEBAHETO, TAKa Y€ Jla OKa-
3BaT BIMSHHE B 110J13a Ha pa3xonHaTa edekTuBHOCT Ha OFA.
Bwrpeku ToBa Tazu MABT e Han o6monpueTuTe mparose 3a
WTP. IIpu Bropus cnyuqaii (OFA + CLB vs. CLB) W. Herring
et al. ycranoBsiBar, ue nodassinero Ha OFA kbM Tepanus
CLB nonpuHacs 3a moeranHo Hapactamu 0,41 QALY mpu
48

3. Chronic lymphocytic leukemia (CLL)

For the treatment of CLL were approved rituximab
(RIT), ofatumumab (OFA) and obinutuzumab (OBI).
In Bulgarian PDL 2015 are included only the first two
MoABs. The conducted literature search re-vealed four
suitable pharmacoeconomic evaluations. Data on the cost-
effectiveness of MoABs are pre-sented in Table 12.

C. Main et al. concluded that rituximab (RIT) +
fludarabin (FLD) + cyclophosphamide (CYC) is a cost
effective therapy compared to FLD + CYC for first line
treatment of CLL as RIT + FLD + CYC is significantly
superior in efficiency and effectiveness and therapy with
chlorambucil (CLB). In patients refractory to FLD are
analyzed two therapeutic approaches - ofatumumab (OFA)
vs. BSC and OFA + CLB vs. CLB. In the first case, M.
Hoyle et al. concluded that OFA is a cost effective therapy
(ICER: € 108 600/QALY). Furthermore, the assay results
are highly sensitive to the selection of patients and the cost
of treatment after disease progression. These two factors
were selected in the study, so as to influ-ence the benefit
of cost effectiveness of the OFA. However, these MoABs
are more than accepted thresholds for WTP. In the second
case (OFA + CLB vs. CLB) W. Herring et al. found that the
addition of OFA to CLB therapy contributes to stepwise
increasing 0,41 QALY in ICER: € 55 000/QALY. This

B W W 2015 ™ W = BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.7 W M No1 W m ™



3APABEH MEHWXMDBHT N UKOHOMUKA

ICER: € 55 000/QALY. To3u pe3ynTaT € CUITHO 4yBCTBUTEIICH
KbM BpeMeBUs XOpu30HT U OS ¥ U3BOJUTE HE ca KATEeropuy-
Hu. B pesynrar na te3u gauuau NICE npenopsusa BEN + RIT
3a niedenue Ha XJIJI npu nanuenTu, pedpaxrepuu na FLD.
Reyes et al. cpaBusiBar OBI + CLB cnpsimo OFA + CLB npu
HenekyBaHH nanueHT ¢ XJIJI u ycranosssat, ue OBI + CLB
e pasxonHo edektupHa Tepanus (€ 3950/QALY). B 0600mie-
Hue ce HanaraT usBoaute, ue RIT + FLD + CYC e pa3xoaHo
e(eKTUBHA Teparnus OT I'bpBa JUHU NpH nauueHTn ¢ XJJI.
[Mpn nmauuentn, pedppakrepun Ha FLD, tepanusra OFA +
CLB e ¢ HesicHu (hapMaKOMKOHOMUYECKH JJaHHHU, TIOPaH KO-
ero ce npenopsusa RIT + BEN. Ilpu HenekyBaHu nauueHTH
¢ XJIJI ce ycranossiBa, ue OBI + CLB e pa3xonHo epexTuBHa
cupsimo OFA + CLB. Kbm 2015 r. HaMa papmMakoMKoHOMUYE-

cku panau 3a OBI vs. RIT.

Tabnuuya 12. ®apmakoukoHomMu4ecku aHanu3du Ha MABT 3a

neyeHue Ha XJ1J1

HEALTH MANAGEMENT AND ECONOMICS

result is highly sensitive to the time horizon and OS and
conclusions are not clear. As a result of these data NICE
recommended bendamustine (BEN) + rituximab (RIT)
for the treatment of CLL in patients refractory to FLD.
Reyes et al. compare OBI + CLB versus OFA + CLB in
untreated patients with CLL and found that OBI + CLB
is a cost effective therapy (€ 3950/QALY). In summary,
it is clear that RIT + FLD + CYC is a cost effective first-
line therapy in patients with CLL. In patients who are
refractory to FLD, therapy OFA + CLB reveals unclear
pharmacoeconomic data, therefore, it is recommended
RIT + BEN. In previously untreated patients with CLL
it was shown that OBI + CLB is a cost-effective therapy
versus OFA + CLB. By 2015 no pharmacoeconomic data
are found for OBI vs. RIT.

Table 12. Pharmacoeconomic analysis of MoABs for the

treatment of CLL

Aemop, I'oouna

Author, Year

Lleneea nonynayusn

Target population

OcHosHu napamempu

Main parameters

Pezynmamu

Results

C. Main et al.,
2010 [80]

NauueHTn ¢ XJ1/1, nbpBa
JINHWA Tepanus;

RIT + FLD + CYC vs. FLD + CYC

Patients with CLL first-line
ther-apy;

RIT + FLD + CYC vs. FLD + CYC

MepcnekTuBa: 34paBHa
Pa3xoau: npeku 3gpaBHK
PedepeHTHa rogmnHa: 2009
BpemeBu XOPU3OHT: A0 KUBOT
[OunckoHTupaHe: 5%
Mopxon: MM
Perspective: Health
Costs: Direct health
Reference year: 2009
Time horizon: A lifetime
Discount rate: 5%
Approach: Markov Model

PFS 39,8 mec. vs. PFS 32,2 mec. ICER:
RIT + FLD + CYC vs. FLD + CYC - € 17 585/
QALY; RIT + FLD + CYC vs. CLB - € 8500/
QALY

PFS 39,8 months vs. PFS 32,2 months
ICER: RIT + FLD + CYC vs. FLD + CYC - €
17 585/QALY; RIT + FLD + CYC vs. CLB - €
8500/QALY

M. Hoyle et al.,
2011 [81]

MaumeHTn c meTacTaTUyeH
HEMauueHTun ¢ X1, pedpak-
TepHu Ha FLD; OFA vs. BSC

Patients with CLL refractory
to FLD; OFA vs. BSC

MepcneKkTuBa: 34paBHa
Pasxoau: NnpeKku 34paBHU
PedepeHTHa roanHa: 2010
BpemeBu XOPU30OHT: A0 KUBOT
[OunckoHTupaHe: 3,5%
Mopxopa: mogen Ha Cox
Perspective: Health
Costs: Direct health
Reference year: 2010
Time horizon: A lifetime
Discount rate: 3.5%
Approach: Model of Coxl

Mpw onpepeneH npar WTP
0S 13,7 mec. vs. 0S 5.7 mec.;

ICER: € 108 600/QALY

0S 13,7 months vs. OS 5.7 months;
ICER: € 108 600/QALY

C. Reyes etal.,
2014 [82]

MauneHTH c HeneKyBaHa
X1, nbpBa AMHUA Tepanus;

OBI + CLB vs. OFA + CLB

Patients with untreated CLL
first-line therapy;

OBI +CLB vs. OFA + CLB

MepcneKkTuBa: 34paBHa
Pasxoau: NnpeKku 3gpaBHM
PedepeHTHa roaunHa: 2014
BpemeBu XOPU3OHT: A0 KUBOT
OuckoHTupaHe: 3%
MNoaxoa: nony-MM
Perspective: Health
Costs: ddirect health
Reference year: 2014
Time horizon: A lifetime
Discount rate: 3%
Approach: semi-Markov Modell

10S 5,74 rop,. vs. 0S4.91 roga,.;
3,95 QALY vs. 3,16 QALY;
Pasxogu: € 84 000 vs. € 80 800;

ICER: € 3950/QALY

0S 5,74 years Vs. 0S 4.91 yrs;
3,95 QALY vs. 3,16 QALY; Expenses:

€84 000 vs. €80,800;
ICER: € 3950/QALY

W. Herring et al.,

MauneHTn c meTacTaTuyeH

MNepcnekTnBa: 34paBHa

0,41 QALY noeTtanHo HapacTBaLuy;

2014 [83] MauneHTn c X171, pedpak- Pasxoau: npeku 34paBHU €22 300 pa3xoay NoeTanHo HapacTsa-
TepHu Ha FLD; OFA + CLB vs. PedepeHTHa roanHa: 2013 wm;
CLB BpemeBun XOPU3OHT: 40 XKMBOT . ’
OuckoHTupaHe: 3,5% ICER: € 55 000/QALY
Mopxon: MM
P tive: Health 0,41 QALY gradually increasing;
Patients with CLL refractory ng:?.egirl\elit hngh Q, .g ) y &
to FLD: OFA + CLB vs. CLB : i € 22,300 stepwise increasing ex-penses;
’ Reference year: 2013 .
Time horizon: A lifetime ICER: € 55 000/QALY
Discount rate: 3.5%
Approach: Markov Model
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4. B-knetb4yeH HexomXKkuHoB numdom
(BKHXI)

3a neyenne nHa BKHXIJI ca omo6penu Tpu MABT: rituximab,
ibritumomab u tosito-momab. IlocinequuTe nBE mMpeacTaB-
JSIBaT MOHOKJIOHAJIHU aHTHUTella, Oellsi3aHu ¢ pagHOHYyKJIe-
OTH]IM, JOCTABSIIM LHMTOTOKCHYHA paauaius 10 IiejieBa-
Ta KJIETKa — paguouMyHoTepamnus. Ibritumomab cbabpixa
utpuit-90 (Y90), a tositomomab — iiox 131 (I1131). Paguon-
MyHOTepanusita ¢ eeKTuBeH HauMH 3a jedenne Ha BKHXJI
MU MalUeHTH, KOUTO ca pepakTepHH Ha KOHBEHIIMOHAIHA
xumuoTepanus win MABT rituximab. [IpoBenenoro snure-
paTypHO ThpCeHe OTKPH IeT MOAXOASIIHN (HapMaKOUKOHOMH-
YeCKH aHalln3a, YUUTO OCHOBHU PE3YJITAaTH Ca IPEACTABEHH
B Tabx. 13. Coiffier et al. B ganeunara 2002 r. moka3Bar, ue
nobaBsiHeTo Ha R kbM CHOP e pa3xonHo e()eKTHBECH MOIXO/.

[Tpn nanueHTH, HETOIXO/SIIH 3a JICYUCHHE C AHTPALNKJINHH,
ce nmpwitara R + BEN. Khor et al. mpe3 2014 r. upe3 peTpocrnek-
THBHO KOXOPTHO NPOYYBAaHE MOTBBPXKAABAT MOJCIUPAHUTE
pesynraru u uzBonu Ha Coiffier et al., HO cbc 3a0enexkara,
Yye pe3yJITaTUTE ca CHIIHO YYBCTBUTEIHHM KbM BB3pacTTa Ha
nanuentute: < 60 r. — ICER € 27 900/LY; 60-80 r. — ICER
€ 70 700/LY; > 80 1. — ICER € 96 500/LY. CnenoBaTeitHO
MABT RCHOP e 6e3cnopro pa3xomHo edeKkTHBHA IIpH Ia-
nueHTH 10 60 . Soini et al mokassart, ye RCHOP-R (rituximab
KaTo MOANBpIKAIIA TEpaIns) € pa3xoaHO e(peKTHUBEH Tepa-
MEeBTHYCH IOJX0J] IIpU nanueHTH ¢ gonukyiaapes BKHXII.
PapnonmyHorepamnusra ¢ ibritumomab wim tositumomab e
e(eKTUBHA KaTo BTOPA WJIM TPETa TepareBTUIHA JTHHHS, KO-
rato 3a0omnsBaneTo nporpecupa ciex RCHOP.

B 3akmrouenne moxeMm na 0606mum, e RCHOP e pasxogHo
e(heKkTHBHA Tepanus OT I'bpBa TUHUSA NpH nanuenTu ¢ BKH-
XJI. Cnen mporpecupane Ha 3a00TABAHETO PaIHOMMYHOTE-
panusTa € e(peKTUBEH TepaneBTHYEH MOAXO.

Tabnuua 13. ®apmakoukoHomu4yecku aHanu3du Ha MABT 3a
neyeHue Ha BKHXJ1

HEALTH MANAGEMENT AND ECONOMICS

4. B-cell non-Hodgkin’s lymphoma
(BCNHL)

For the treatment of BCNHL are approved three MoABs:
rituximab (RIT), ibritumomab (IBR) and tositomomab
(TOS). The last two represent the monoclonal antibodies
labeled with radionuclides deliver-ing cytotoxic radiation
to the target cell - radioimmunotherapy. Ibritumomab
contain yttrium-90 (Y90), and tositomomab - iodine 131
(I131). Radioimmunotherapy is an effective way to treat
BCNHL in patients who are refractory to conventional
chemotherapy or MoAB rituximab. Conducted literature
search found five suitable pharmacoeconomic analyses,
whose main results are presented in Table 13. Coiffier
et al. in the distant 2002 showed that the addition of
R to Cyclophosphamide, Doxorubicine, Vincristine,
Prednisilone (CHOP) is a cost effective approach.

In patients unsuitable for treatment with anthracyclines
is applied R + BEN. Khor et al. in 2014, through a
retrospective cohort study confirm the modeled results
and conclusions of Coiffier et al., but with the remark
that the results are highly sensitive to patients’ age: <60
yrs - ICER € 27 900/LY; 60-80 yrs - ICER € 70 700/
LY; >80 yrs - ICER € 96 500/LY. Therefore MoABs
RCHOP is undoubtedly cost effective for patients up to
the age of 60 yrs. Soini et al demonstrated that RCHOP-R
(rituximab as maintenance therapy) is a cost-effective
therapeutic approach in patients with follicular BCNHL.
Radioimmunotherapy with ibritumomab or tositumomab
is effective as second or third line therapy when the
disease progress-es after RCHOP.

In conclusion, we can summarize that RCHOP is a cost
effective first-line therapy in patients with BCNHL.
After disease progression radioimmunotherapy is an
effective therapeutic approach.

Table 13. Pharmacoeconomic analysis of MoABs for
treating BCNHL

Aemop, I'oouna Ilenesa nonynavus Ocnoeénu napamempu Pezynmamu
Author, Year Target population Main parameters Results
S. Khor et al., MaumeHTn c meTacTaTn- MepcnekTuBa: 3a4paBHa 0,41 LY noeTanHoO HapacTBaLLy;
2014 [84] 4eH MaumneHTn c andyseH Pasxoau: npeku 3apasHu € 14 300 noeTanHoO HapacTBalLy Pa3xo-
B-kneTbyeH HeXoAKKMHOB PedepeHTHa roguHa: 2013 aw;ICER: € 54 300/LY
num¢om RCHOP vs. CHOP BpemeBy XOPU3OHT: [,0 KUBOT
[OunckoHTupaHe: 3%
MoAXoA4: PeTPOCMNEeKTUBHO KO-
Patients with diffuse | XOPTHO Npoy4BaHe duallv .
large B-cell non-Hodgkin’s Perspective: Health 0,41 LY gradually increasing;
lymphoma RCHOP vs. CHOP Costs: Direct health | € 14,300 stepwise increasing ex-penses;
Reference year: 2013 ICER: € 54 300/LY
Time horizon: A lifetime
Discount rate: 3%
Approach: a retrospective
cohort study
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Aemop, I'oouna
Author, Year

lleﬂeea nonyaauusn

Target population

Ocnognu napamempu

Main parameters

Pezynmamu
Results

B. Coiffier et al.,
2002 [85]

MNauneHTn c andyseH
B-K/NleTbYeH HEXOAKKMHOB
numdom RCHOP vs. CHOP

Patients with diffuse
large B-cell non-Hodgkin’s
lymphoma RCHOP vs. CHOP

MepcnekTuBa: 3apaBHa
Pasxoau: npeku 3gpaBHU
PedepeHTHa roguHa: 2000
Bpemesu xopu3oHT: 10 roga,.
[OuckoHTupaxe: 3%
Moaxoa: MM
Perspective: Health
Costs: Direct health
Reference year: 2000
Time horizon: 10 yrs
Discount rate: 3%
Approach: Markov Modell

0,8 LY noeTtanHo HapacTBalm

€15 190 noeTanHO HapacTBaLLK pas-
Xoam;
ICER: € 22 150/LY

0,8 LY stepwise increasing

€ 15,190 stepwise increasing ex-penses;
ICER: € 22 150/LY

C. Lazzaro et al.,
2005 [86]

MauneHTn c peungmsmupaly,
HEXOAKKMHOB IMMbOM crief,
CHOP, BTOpa u TpeTa Tepa-
nesTn4Ha AnHmA IBR vs. BSC

Patients with relapsed non-
Hodgkin’s lymphoma after
CHOP, second and third line
of therapy IBR vs. BSC

MepcnekTuBa: 3apaBHa

Pasxoaun: npeku 3a4pasHU
PedepeHTHa roguHa: 2005
BpemeBu XOpM30HT: 4,0 KMBOT
JVCcKOHTUpaHe: HAMa

Moaxoa: AMPEKTHU AaHHW OT KAn-
HUYHaTa NPaKTUKa

Perspective: Health
Costs: Direct health
Reference year: 2005

Time horizon: A lifetime
Discount rate: no

Approach: direct data of clinical
evidence |

PFS 39,8 mec. vs. PFS 32,2 mec. ICER:
0,34 LY noeTtanHo HapacTBaly;

Pasxogun € 17 424 vs. € 6870;
ICER: € 31 000/LY

0,34 LY gradually increasing;
Costs € 17,424 vs. € 6,870;
ICER: € 31 000/LY

E. Soini et al.,
2010 [87]

MaumeHTn c dponnkynapeH
B-KneTbyeH HeXO4KKUHOB
nmmdom RCHOP-R vs. RCHOP
vs. CHOP

Patients with follicular B-cell
non-Hodgkin’s lymphoma
RCHOP-R vs. RCHOP vs. CHOP

MepcnekTunBa: 34paBHa
Pasxoau: npekun 3apaBHU
PedepeHTHa roauHa: 2008
BpemeBu XOpU30HT: 5 rognHu
LOncKkoHTupaHe: 3,5%
Mogxoa: MM
Perspective: Health
Costs: Direct health
Reference year: 2008
Time horizon: 5 years
Discount rate: 3.5%
Approach: Markov Modell

RCHOP-R vs. RCHOP - OS 10 mec. vs. OS
6 mec. RCHOP vs. CHOP vs. OS 25 mec.
vs. 17 mec.;

Pasxopgu: € 18 147 vs. € 16 380 vs. € 10
416; ICER: RCHOP-R vs. RCHOP - € 18
399/QALY

RCHOP-R vs. RCHOP - OS 10 months vs.
0S 6 months RCHOP vs. CHOP vs. OS 25
months vs. 17 months

Expenses: € 18 147 vs. € 16,380 vs.

€ 10,416; ICER: RCHOP-R vs.

RCHOP - € 18 399/QALY

C. Flowers et al., 2007
(88]

MauneHTH ¢ peungmempaly
HEXOAKKMHOB iMMmdom cnep,
Tepanua c RCHOP, TOS vs.
BSC

Patients with relapsed
non-Hodgkin’s lymphoma
following treatment with

RCHOP, Tositumomab (TOS)
vs. BSC

MepcnekTusa: 3apaBHa
Pa3xoau: npeku 3apaBHU
PedepeHTHa rogunHa: 2006
BpemeBu XOpU30HT: 5 rogmHu
OunckoHTupaHe: 3%
Moaxoa: MM
Perspective: Health
Costs: Direct health
Reference year: 2006
Time horizon: 5 years
Discount rate: 3%
Approach: Markov Model

0,35 noetanHo HapacTBawm QALY;
ICER: € 48 000/QALY

0.35 stepwise increasing QALY;
ICER: € 48 000/QALY

5. llumcdom Ha XoaxkuH (J1X)

3a neyenne Ha JIX cpuiectByBa camo enna MABT, kosito e
HACKOpO o700peHa 3a ymotpebda — brentuximab. [JarauTte 3a
(hapMaKOMKOHOMUYECKH OICHKHU B TaOMI. 14. ca OCKBIHU U ce
6asupaT Ha HEpaH/IOMU3UPAHU KIIMHUYHN U3NUTBaHuUs. B pe-
3yJITaT Ha TOBA HE Morar Ja ObaaT GopMyIHpaHu NePUHUTHB-
HU 3aKirodeHus. [IbpBoHavyaIHUTE pe3yaTaTu ca oOeaBamy
[IPY TOYHO OIpe/ieieHa TpyIia MalueHTH (PeluInBUPALL UITH
pedpaktepen JIX cren aBTONOKHA TPAHCIUIAHTAIUS HA CTBO-
JIOBH KJIETKH), KaTO pa3xojiHara e()eKTUBHOCT € MPUeMJINBA
npu Bucoku nparose Ha WTP > € 50 000/QALY.
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5. Hodgkin’s lymphoma (HL)

For the treatment of HL there is only one MoAB, which
has recently been approved for use - brentuximab (BRE).
Data for pharmacoeconomic evaluations (Table 14) are
scarce and are based on non-randomized clinical trials.
As a result, definitive conclusions cannot be formulated.
Initial results are promising in a particular group of
patients (relapsed or refractory HL after autologous stem
cell trans-plantation), as cost effectiveness is acceptable
at higher thresholds of WTP> € 50 000/QALY.
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Tabnuya 14. ®apmakoukoHoMu4Yecku aHanu3du Ha MABT 3a

neyeHue Ha JTX

HEALTH MANAGEMENT AND ECONOMICS

treating LX

Table 14. Pharmacoeconomic analysis of MoAB for

Aemop, I'oouna

Author, Year

ILlenesa nonynayusn

Target population

OcHo6Hu napamempu

Main parameters

Pezynmamu

Results

J. Roth et al.,
2014 [89]

MaumeHTM ¢ peumgmempaly,
nnun pedppaktepeH X cnep,
ABTO/IOXHA TPAHCN/IAHTaUMA
Ha CTBON0BM KneTku; BRE vs.
BSC

Patients with relapsed or
refractory HL after autologous
stem cell transplantation; BRE

vs. BSC

MepcneKkTuBa: 34paBHa
Pasxoau: npeKku 35paBHU
PedepeHTHa roanHa: 2013
BpemeBu XOPU30HT: A0 KUBOT
[OunckoHTupaHe: 3%
Moaxoa: MM
Perspective: Health
Costs: Direct health
Reference year: 2013
Time horizon: A lifetime
Discount rate: 3%

16,7 LY vs. 14,3 LY;

13,4 QALY vs. 10,9 QALY

Pasxogu: € 280 000 vs. € 127 000;
ICER: € 61 090/QALY

16,7 LY vs. 14,3 LY;

13,4 QALY vs. 10,9 QALY

Expenses: € 280 vs. 000 € 127,000;
ICER: € 61 090/QALY

Approach: Markov Model

6. OcTpa mmenoungHa neskemus (OMJI)

Gemtuzumab e xymanuzupano aHTH-CD33 MOHOKIIOHAJTHO
AHTHTSIIO0, KOHIorMpaHo c¢ calicheamicin — momieH mpoTu-
BOTYMOPEH aHTPalMKJINHOB aHTHOMOTHK. IIpoBemenu ca
penuia MpoydyBaHUS OTHOCHO e€(pUKacHOCT M Oe30macHOCT
Ha Pa3IMYHH TEPAIeBTUYHU MOAXOAH 3a JieueHue Ha OMJI
— gemtuzumab/daunorubicin/cytarabine (90), gemtuzumab/
daunorubicin/clofarabine (91), gemtuzumab/ cytarabine [92].
PesynraTute 0THOCHO erKacHOCTTa Ha gemtuzumab ca He-
3HaYUTENHU B cpaBHeHHE cbc CTX, B HAKOM Cly4au MPOTH-
BOPEUYUBH, KaTO TaHHU OT (hapMaKOMKOHOMHUYECKH OICHKH
nurcsart. [1pe3 2010 r. gemtuzumab e n3rerieH ot rasapa ro-
paau BiomeH mpodui Ha 6E30MaCHOCT U JIMICA HAa U3PA3CHU
TEpaneBTUYHH TIOJI3H.

7. Pak Ha ctomaxa (PC)

JIse MABT ca omgobpenm 3a JedeHne Ha MalueHTH ¢ MeTa-
cratmueH PC — trastuzumab u ramucirumab. JIntepaTypHOTO
TBPCEHE OTKPU OTPAHMYEHH AAHHU OT (PapMaKOMKOHOMH-
4yecku orieHkH — Tabi. 15. Shiroiwa et al. cturar no 3axiro-
yeHueTo, ye nodaesiHeTo Ha TRA xem CIS + CAP (5-FU)
JonpuHacs 3a yBennuaBaHe Ha OS mexay 2 u 3 mecena, HO
uma Bucoka niena — ICER: € 110 000/QALY. Pesynrarure ot
aHaJIn3a ca CHIIHO YYBCTBUTEIHH KbM PE3YJNTATHTE OT UMY-
Hoxucroxumuyuute recroBe HER2 THC 2+ (€ 83 000/QALY;
€ 60 000/LY); HER2 IHC 3+ (€ 55 000/QALY; € 39 000/LY).
CrnenoBatenmHo Moxke Aa ce 0000mm, ye TRA e pasxomao
epextuBHa MABT B xomOunanus ¢ CIS + CAP (5-FU) mpu
MaInueHTH ¢ Bucoka ekcrpecus Ha HER2 THC 3+

Ta6nuuya 15. ®apmakoukoHomu4yecku aHanu3u Ha MABT 3a
neyeHue Ha MemacmamuyeH PC

6. Acute myeloid leukemia (AML)

Gemtuzumab is a humanized anti-CD33 monoclonal
antibody conjugated to calicheamicin - a potent
antitumor anthracycline antibiotic. There have been
performed numerous studies on the efficacy and safety
of different therapeutic approaches for the treatment
of AML - gemtuzumab / daunorubicin / cy-tarabine
[90], gemtuzumab / daunorubicin / clofarabine [91],
gemtuzumab / cytarabine [92]. The results on the efficacy
of gemtuzumab are minor compared with CTX, in some
cases contradictory, as data from pharmacoeconomic
evaluations are missing. In 2010 gemtuzumab was
withdrawn from the market due to worsening safety
profile and lack of pronounced therapeutic benefits.

7. Stomach Cancer (SC)

Two MoABs were approved for the treatment of
patients with metastatic SC — trastuzumab (TRA) and
ramucirumab. Literature search found limited evidence
of pharmacoeconomic evaluations - Table 15. Shiroiwa
et al. concluded that the addition of TRA to CIS + CAP
(5-FU) contributes to the increase of OS between 2
and 3 months, but has a high cost - ICER: € 110 000 /
QALY. The results are highly sensitive to the results of
immunohistochemical tests HER2 IHC 2+ (€ 83 000/
QALY; € 60 000/LY); HER2 IHC 3+ (€ 55 000/QALY; €
39 000/LY). It can therefore be concluded that the TRA is
a cost effec-tive MoAB in combination with CIS + CAP
(5-FU) in patients with high expression of HER2 IHC 3+

Table 15. Pharmacoeconomic analysis of MoABs to
treat metastatic SC

Aemop, I'oouna
Author, Year

Llenesa nonynayua

Target population

Ocnosnu napamempu

Pezynmamu

Main parameters Results

2011 (93)

T. Shiroiwa et al.,

MauneHTn c peunamsmupaly,
MauneHTn c metactatmyeH PC
TRA + CIS + CAP (5-FU) vs. CIS
+ CAP (5-FU)

Patients with metastatic SC

TRA + CIS + CAP (5-FU) vs. CIS
+ CAP (5-FU)

MepcnekTuBa: 3apaBHa
Pasxoau: npeku 3gpaBHu
PedepeHTHa rogunHa: 2010
BpemeBu XOPU30OHT: A0 KUBOT
[OUCKOHTUpPaHe: HAMA
Moaxopn: dyHKuMA Ha Weibull

Perspective: Health

Costs: Direct health

Reference year: 2010

Time horizon: A lifetime
Discount rate: No

Approach: Function of Weibull

0S 13,8 mec. vs. 0S 11,1 mec.
Pa3xogu: € 27 000 vs. € 12 000;
ICER: € 81 000/LY;

€110 000/QALY

0S 13,8 months vs. 0OS 11,1 months;
Expenses: € 27 000 vs.

€12,000;

ICER: € 81 000/LY;

€110,000/QALY
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8. HeppebHOKNeTBLYEH pak Ha 6enua gpoob

(HAKPBA)

3a neuenue nHa HJIKPBJ] ¢ omoOpena emna MABT —
bevacizumab. JlanHuTe OT (hapMaKOUKOHOMHUYECKUTE OLICH-
KM ca IpeJcTaBeHH B Tabn. 16. V3BoauTe oT nuTeparypHUs
mperies 0 U3BEeCTHa CTeneH ca npoTuBopeunBr — Giuliani
et al. cuurar, ue nodassinero Ha BEV xbMm CIS + GEM e pas-
XOIIHO e()eKTUBEH MOAXOJ 3a II'bPBA JIMHUS TEPANUs IPH T1a-
nuentu ¢ HanpeaHan HJAKPB/] B cpaBuenue ¢ PEM + CIS.

Ta6nuya 16. ®apmakoukoHomuyecku aHanudu Ha MABT 3a
neyeHue Ha HOKPB/]

HEALTH MANAGEMENT AND ECONOMICS

8. Non-small cell lung cancer (NSCLC)

One MoAB - bevacizumab (BEV) was approved for the

treatment of NSCLC

treatment of NSCLC. Data from phar-macoeconomic
evaluations are presented in Table. 16. The findings
from the literature review are somewhat contradictory
- Giuliani et al. considered that the addition of BEV to
cisplatin (CIS) + gemcita-bin (GEM) is a cost effective
approach for first line therapy in patients with advanced
NSCLC compared with pemetrexed (PEM) + CIS.

Table 16. Pharmacoeconomic analysis of MoABs for the

Aemop, I'oouna
Author, Year

Llenesa nonynayusn
Target population

Ocnognu napamempu

Main parameters

Pezynmamu

Results

G. Giuliani et al.,
2010 [94]

MauneHTn c HanpeaHan HA-
KPB/[, nbpBa AnMHMA Tepanus;
BEV + CIS + GEM vs. PEM +
CIS

Patients with advanced
NSCLC, first-line therapy;

BEV + CIS + GEM vs. REM +
CIS

MepcnekTusa: 3a4paBHa
Pa3sxogu: npekun 3apasHu
PedepeHTHa rognHa: 2009
BpemeBun XOpU3OHT: 5 rogmnHu
[OunckoHTupaHe: 5%
Noaxoa: MM
Perspective: Health
Costs: Direct health
Reference year: 2009
Time horizon: 5 years
Discount rate: 5%
Approach: Markov Model

0.12 LY noeTanHo HapacTBa-
wm
ICER: € 34 919/LY

0.12 LY stepwise increasing
ICER: € 34 919/LY

B. Goulart et al.,
2011 [95]

MNaumeHtn ¢ HAKPB/A, nbpBa
NINHUA Tepanus;

BEV + CTX vs. CTX

Patients with NSCLC, first-line
therapy;

BEV + CTH vs. CTH

MepcnekTuBa: 3apaBHa
Pa3xoau: npeku 3gpasHu
PedepeHTHa roamnHa: 2010
BpemeBun XOPU3OHT: A0 }KUBOT
LOucKkoHTupaHe: 3%
NMoaxoa: MM
Perspective: Health
Costs: Direct health
Reference year: 2010
Time horizon: A lifetime
Discount rate: 3%
Approach: Model Markov

PFS 39,8 mec. vs. PFS 32,2
mec. ICER: 0,13 QALY noetan-
HO HapacTBalyy;
€ 65 450 pasxoam noetanHo
HapacTBaly;
ICER: € 503 400/QALY
0,13 QALY gradually
increasing;
€ 65,450 stepwise increasing
expenses;

ICER: € 503 400/QALY

R. Klein et al.,

NaumeHtn c HAKPBA, nbpsa

MNepcnekTusa: 3apasHa
Pa3xogu: npekun 3apasHu

ICER: € 272 000/LY

NbpBa IMHUA Tepanua,

BEV + PAC + CAR vs. PAC +
CAR

JNIVHWUA Tepanus;
2009 [96] BEV + PAC + CAR vs. CIS + PedepeHTHa rogunHa: 2007 € 514 000/QALY
: BpemeBu XOPU3OHT: A0 XKUBOT
PEM [JUCKOHTUpaHe: HAMa
Moaxon: 4aHHW OT KAMHMYHATA NpPaKTUKa
; ; et i Perspective: Health
Patients with NSCLC, {l}:;tr;g\ye' Costs: Direct health
’ Reference year: 2007
BEV + PAC + CAR vs. CIS + Time horizon: A lifetime
PEM Discount rate: No
Approach: clinical evidence
Grusenmeyer et al., MaumeHTH ¢ peunamnsmpall, MepcneKkTuBa: 34paBHa 0S 12,5 mec. vs. 0S 10,2
2006 [97] HelMauneHT c HOKPB, Pa3xogu: npekun 3apasHu mecela

PedepeHTHa rogunHa: 2006
BpemeBun XOpU3OHT: 5 rognHu
LOuckoHTupaHe: 3%

Pasxogmn: € 73040 vs. € 12
790;

ICER: € 314 330/LY;

Benuku npyru Tpu papMakOMKOHOMHYCCKU OIICHKH 3aKJIFO-
yapart, ue go0assineTo Ha BEV kbMm CTX Bogu 10 MUHHMAII-
HU TIOJI3W 32 YIbJDKABAHE Ha )KMBOTA JI0 2 MEcela IIPU TBHPIC
Brucoka 1eHa (ICER: € 500 000/QALY), koeto mpasu BEV

Moaxon: MM
Patients with NSCLC, Iihrst—line Cpggizeéﬂ\éi:t ﬂgg:m 0sS 12,5 months vs. %So%?ﬁﬁ
erapy, .
BEV+ PAC + CAR vs. RAS 4 T horzons® \%_)aori LA
H . 0,
AR Approacr?:lsl\sl(;?l?g\;?\;%d?’eﬁ ICER: €314 33O/LY;
All three other pharmacoeconomic evaluations

pa3xoqHo HeepeKTHBHA TepaIHsl.

cost ineffective therapy.
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concluded that the addition of BEV to CTX pro-duce
minimal benefits to life extension up to 2 months at too
high price (ICER: € 500 000 / QALY), which makes BEV
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9. BrbpeuHokneTb4YeH kapuuHom (BKK)

3a neueHue Ha MeractatuueH BKK e omobpena enHa
MABT — bevacizumab B xomOunanus ¢ interferon (IFN).
Thompson et al. (98) uzBbpuUIBAT HIMPOKOOOXBATEH MeTa-
aHajau3 Ha NyONMKYyBaHUTE HaHHHM 3a epHUKACHOCT, Oe30-
MACHOCT M Pa3xo/iHa e(EeKTUBHOCT Ha ILEJICBUTE TEPAITHH
3a jneuenne Ha MetactatnueH BKK — bevacizumab (BEV),
sorafenib (SOR), sunitinib (SUN) u temsirolimus (TEM).
Jleuenneto BEV + IFN nnu SUN uma KIMHUYHO 3HAYHU-
MM IpeaumcTBa npen Mmonorepanusara ¢ IFN no orHomenue
Ha mpexuBsiemocT, 6e3 nmporpecupane (PFS) — ot 5 1o 10
Mmecena. TEM uma nmonoounu npenumctia npen IFN, kato e
yABIDKMI obmaTta npexusseMocT (OS) Ha ManMeHTHTE OT
7,3 1o 10,9 Mecena. AHaIOTUYHY TePANIEBTUYHH PE3yITaTU
nmoctura 1 SOR crpsiMo Hali-moOpUTE MOAIBPIKALIN 31PaB-
Hu rpwxku (BSC), HO ¢ moBuIIeHa YecToTa HAa HEXEJaHU
nexapcTBeHH peakuuu. OIEHsIBAaHETO Ha OIOKETHUTE pas-
XOAH 3a 1eneBu Tepanuu npu metactuueH bKK Bapupa ot
ICER: € 95 280/QALY 3a SUN no ICER: € 228 400/QALY
3a BEV + IFN. U3cnenoBaTenuTte cuuTat, 4e Mpu 000N pH-
etus npar Ha WTP B Anrnus ot € 40 000/QALY HuTO eqHa
OT aHaJU3MpaHUTE TEepanuu HE € pa3XoAHO e(EeKTUBHA,
kaTo Hal-Bucoka 1eHa umMa BEV + IFN. Ilpu anantupane
Ha Te3H 3aKJI0YEHHUs KbM ObJrapckaTa HKOHOMUYECKa cpe-
na, kpaeto WTP e 6b1e mexay € 15 000-€ 20 000/QALY
(3 npru BBII Ha YoBeK OT HaceIeHUETo), Ie Ce MOTBBPAU
3aKJII0YEHUETO Ha MyOJUKYyBaHHS pe3ysiTaT OT MeTa aHa-
nu3a Ha Thompson et al. UHTepecHO €, 4e u3ciieI0BaTeIuTe
M3M0/I3BaT KaTo moaxox cobcrBen PenTAG mozen, KOWTO
OTYHUTA Pa3XoJIM 3a BCHUUKHU ILIEJIEBU TEepPANHH, 3HAYUTEIHO
M0-BUCOKHU OT NPEJACTABEHUTE AaHHH B OLIGHKUTE Ha pas-
XomHaTa e(peKTUBHOCT, CIIOHCOPUPAHH OT (papManeBTHIHA-
Ta UHAYCTPHSL.

10. KapunHom Ha snyHuka (KA)

Bevacizumab e onoOpen 3a neuenue Ha KS1. IIpoBenenoro
JUTEPAaTYPHO THPCEHE OTKPH JiBa aHAJIN3a, OTIOBAPSIIH Ha
KpuTepuuTe 3a 1mojoop. Januure or papMakomKOHOMHYE-
CKHTE OLIEHKH Ca MpeACTaBeHH B Ta0. 17. 3akiroueHusTa u
Ha nBarta uscnenoBarencku ekuma (Chan et al., Cohn et al.)
ca ennotunuu — PCB + mB yasmxkasa OS u PFS, Ho tepa-
nusara e pasxonno HeedpexkrusHa (ICER: € 152 500/QALY, €
365 000/PFY) npy BUCOKOPHCKOBH ITAIIMEHTH C HaIpeJHal
Ks. D. Cohn et al. cturar go ussozga, ue PCB + mB me
0p21e pa3xoHO eeKTHBHA, aKo 1o3upoBkara Ha BEV 0b1e
Hamasena ¢ 25% wnu PFS ce yBennuu najg 20 mecena. Chan
et al. 3axmmiouaBar, ue tepanusita PCB + mB moxe na 6b1e
pasxonHo eeKTHBHA, aKo Jo3upoBkaTa Ha BEV Obie Hama-
neHa ot 15 mg/kg no 7,5 mg/kg.

54 HEE an EENR

HEALTH MANAGEMENT AND ECONOMICS

9. Renal cell carcinoma (RCC)

For the treatment of metastatic RCC was approved one
MoAB - bevacizumab (BEV) in combina-tion with
interferon (IFN). Thompson et al. [98] performed a
comprehensive meta-analysis of published data on
the efficacy, safety and cost-effectiveness of targeted
therapies for the treatment of metastatic RCC -
bevacizumab (BEV), sorafenib (SOR), sunitinib (SUN)
and temsirolimus (TEM). Treatment BEV + IFN or SUN
has demonstrated clinically significant advantages over
IFN monotherapy in terms of surviv-al, progression-
free survival (PFS) - from 5 to 10 months. TEM has
similar advantages to IFN, such as prolonged overall
survival (OS) of patients in the 7.3 to 10.9 months.
Similar therapeutic results achieved and SOR to best
supportive care (BSC), but with an increased incidence
of adverse reactions. Assess-ment of the budgetary
costs of targeted therapies in metastatic RCC varies
from ICER: € 95 280/QALY for SUN to ICER: € 228
400/QALY for BEV + IFN. Researchers consider that
the conventional threshold of WTP in England from €
40,000/QALY none of the analyzed therapies is not cost
effective, as the higher price has BEV + IFN. In adapting
those findings to the Bulgarian economic environment
where WTP will be between € 15 000 - € 20 000/QALY
(3 times GDP per capita) will confirm the conclusion of
the published results of a meta-analysis of Thompson
et al. Interestingly, the researchers used as their own
approach PenTAG model that takes into account costs
of all targeted therapies, significantly higher than the
data presented in the estimates of cost-effectiveness,
sponsored by the pharmaceutical indus-try.

10. Ovarian cancer (OC)

Bevacizumab is approved for treatment of OC.
The Conducted literature search revealed two
analyzes that meet the selection criteria. Data from
pharmacoeconomic evaluations are presented in Ta-
ble 17. Conclusions of both research teams (Chan et
al., Cohn et al.) are identical - Paclitax-el/Carboplatin/
Bevacizumab (PCB) + maintenance Bevacizumab
(mB) extended OS and PFS, but the therapy is cost
ineffective (ICER: € 152 500/QALY, € 365 000/PFY)
in high risk patients with advanced OC. D. Cohn et al.
concluded that PCB + mB will be cost-effective if the
dosage of BEV be reduced by 25% or PFS increases
over 20 months. Chan et al. concluded that PCB + mB
therapy can be cost effec-tive if the dosage of the BEV
be reduced from 15 mg/kg to 7,5 mg/kg.
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Tabnuya 17. ®apmakoukoHoMuYecku aHanu3 Ha MABT 3a
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Table 17. Pharmacoeconomic analysis of MoAB for

neyeHue Ha KA

treating OC

Aemop, I'oouna
Author, Year

Lleneea nonynayusn

Target population

Ocnoenu napamempu
Main parameters

Pezynmamu

Results

J. Chan et al.,
2014 [99]

BMCOKOPUCKOBM MaLMeHTH ¢
HanpeaHan KA

PCB + mB vs. PC

High-risk patients with
advanced OC

PCB + mB vs. PC

MepcnekTuBa: 34paBHa
Pasxoau: npeku 3gpaBHu
PedepeHTHa roanHa: 2013
BpemeBu XOPU30OHT: A0 KUBOT
LOuckoHTupaHe: 3%
Moaxopn: AeWCTBUTENHU U NPOTHO3HM
pasxoau
Perspective: Health
Costs: Direct health
Reference year: 2013
Time horizon: A lifetime
Discount rate: 3%
Approach: actual and estimated expenses

0S 36,6 mec. vs. OS 28,8 mec
ICER: € 152 500/QALY

0S 36,6 months vs. OS 28,8
months

ICER: € 152 500/QALY

D. Cohn et al.,
2010 [100]

BMCOKOPUCKOBM NaLLUEHTU C
HanpegHan KA

PCB + mB vs. PCB + vs. PC

High-risk patients with
advanced OC

PCB + mB vs. PCB + vs. PC

MepcneKkTunea: 3a4paBHa
Pa3xoau: npeku 3apasHu
PedepeHTHa roamnHa: 2010
BpemeBun XOPU3OHT: 5 roamHm
OuckoHTupaHe: 3,5%
Moaxoa: MM
Perspective: Health
Costs: Direct health
Reference year: 2010
Time horizon: 5 years
Discount rate: 3.5%

PFS 3,8 mec. noeTanHo apac-
TBaLLY;

ICER: PCB - € 435 000/PFY
PCB + mB- € 365 000/PFY

PFS 3,8 months gradually in-
creasing;

ICER: PCB - € 435 000/PFY
PCB + mB- € 365 000/PFY

Approach: Markov Model

CpaBHUTETHUAT aHAIU3 Ha 3aKIIOYCHHSITa OT HACTOSIIMS
aHanu3, npenopbkute Ha NICE n MeAUIIMHCKUTE CTaHAapTH
3a JIeYeHNe Ha OHKOIIOTUYHU 3a0osBaHus B beirapus [101]
KOHCTaTHpa 3HAYUTEIHM INpoThuBopeuns. Hampumep mpe-
mopekuTe Ha NICE (NICEg) 3a nedenne Ha MeTacTaTHUYCH
KPK u npenopbkute Ha BparapckoTo OHKOJIOTHYHO ApYXKe-
ctBo (BO/IK), m3manenn kaTo HarmoHaTHO KOHCEHCYCHO pe-
menwne, 2015 1,0t kouto ce prkoBonu H30K, ce paznuuaBar
B HaJ 80% o1 NICE ot mpenopbuaHuTe TEpAaeBTHUHU CXEMU
W JIMHUU. 3aKII0YEHHsITa OT MPOBEJCHUS aHaIu3 Ha (apma-
KOMKOHOMHUYECKUTE OLEHKH MPeo0diiaiaBallo MoTBbPXkKIaBaT
NICEg, xouto He mpenopsuBat BEV + FOLFIRI [105] 3a
nbepBa uHUS Tepanus, HuTo PAN + FOLFOX [104]. Equn-
ctBeHata MABT, kosiTo € npenopwsuana ot NICEg 3a neuenue
ot mepBa nuHus Ha metactatuyeH KPK, e CET + FOLFIRI
(FOLFOX) [103]. Ot mpyra crpana, BOJIk mpemopsuBa 3a
mepBa guHUA Tepanus BEV + FOLFOX; BEV + FOLFIRI;
PAN + FOLFOX [51]. Te3u TepameBTUYHHN IPETOPHKU HE ca
ChOOpa3eHH HE caMo ¢ pasxomHara edekruBHOCT Ha MABT,
HO U ¢ tepaneBTuyHara edukacHoct — CET + FOLFIRI vs.
BEV + FOLFOX — OS 37,7 mec. vs. OS 30,4 mec. [109], kakTO
u CET + FOLFIRI vs. PAN + FOLFOX — 3,22 LY vs. 2,39 LY
[70], korato ToBa kacae manueHTUTe ¢ RAS wt (nuB Tum). Oc-
HOBHATa IMPUYMHA 33 TOJIEMHUTE PA3JINYHsI B TEPATIEBTUUHNATE
npenopbku €, ye bOJlk kaTo Hay4YHO-MEIUIMHCKO JIpYyiKe-
CTBO HE OTUHUTA PE3YITATUTE OT CPABHUTEITHUTE (PapMaKou-
KOHOMUYECK! aHAJH3H OTHOCHO e(hPMKACHOCT, O€30IacHOCT U
pasxomna epextuBHOCT Ha MABT 1 nmexapcTBeHHTE antep-
HatusH, a H30K npuema eqmacTBeHO TpenopbkuTe Ha BOJ{K
KaTO PBKOBOJCTBO 3a JICUCHNE HAa OHKOJOTUIHHUTE 3a00I1Ba-
Hus. Ta3u npu4KHa OKa3Ba 3HAYUTETHO BIMSIHUE U IIPU yCTa-
HOBEHHUTE Pa3IUYMs B TEPANICBTUYHNUTE MPEHOPBKH U 3a JPY-
TUTE aHAJTM3UPAHU OHKOJIOTMYHY 3a00siBaHus — Tadu. 18.

The comparative analysis of the findings of this analysis,
recommendations of NICE and medical standards for
treatment of oncological diseases in Bulgaria [101] found
significant discrepancies. As the recommendations of
NICE (NICEg) for the treatment of metastatic colorectal
cancer and the recom-mendations of the Bulgarian Cancer
Society (Bodeka) issued by national consensus decision
in 2015, which govern NHIF vary more than 80% of
NICE recommended regimens and lines. The conclusions
of the analysis of pharmacoeconomic evaluations
predominantly confirm NICEg, not recommended BEV
+ FOLFIRI [105] first line therapy or PAN + FOLFOX
[104]. Only IATA, which is recommended by NICEg for
first-line treatment of metastatic colorectal cancer is SET
+ FOLFIRI (FOLFOX) [103]. On the other hand, Bodeka
recommended for first line therapy BEV + FOLFOX;
BEV + FOLFIRIL; PAN + FOLFOX [51]. These therapeutic
recommendations are not consistent not only with the cost
effectiveness of IATA but also with therapeutic efficacy
- SET + FOLFIRI vs. BEV + FOLFOX - OS 37,7 months.
vs. OS 30,4 months. [109] and SET + FOLFIRI vs. PAN
+ FOLFOX - 3,22 LY vs. 2,39 LY [70] when it concerns
patients with RAS wt (wild type). The main reason for
the large differences in therapeutic recommendations is
that Bodeka as scientific and medical company does not
report the results of comparative pharmaco-economic
analyzes on efficacy, safety and cost-effectiveness of
MAVT and medicinal alternatives and NHIF only accept
recommendations Bodeka as a guide for treatment of
cancer diseases. Therefore significant impact and the
differences found in the therapeutic recommendations for
the other ana-lyzed cancer - Table. 18.
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Tabnuya 18. Paznu4usi 8 meparneemu4yHUMe rnpernopbKu
3a npunazaHe Ha MABT 3a neyeHue Ha conudHuU 3/10Kaye-
cmeeHu mymopu (6Ok, ESMO vs. NICEg)
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Table 18. Differences in therapeutic recommendations
for the implementation of MoABs for the treatment of
severe malignant tumors (BNAO, ESMO vs. NICEQ)

HAYYHU OPYKECTBA HAYYHU UHCTUTYTHU 3A
MABT DAPMAKOMKOHOMMWHKA | ®APMAKOWMKOHOMMYECK
W AHANN3
Monoclonal Antibodies Scientific Societies Scientific institutes for
pharmacoeconomics Pharmacoeconomic analysis
BOAK [51] ESMO NICEg
Bulgarian National European Society for National Institute for
Association of Oncology Medical Oncology Health and Care
(BNAO) (ESMO) Excellence (NICE)
METACTATUYEH KONNOPEKTANEH KAPUMHOM - NbPBA TEPANEBTUYHA NWHWUA
Metastatic colorectal cancer - first line of therapy
BEV + FOLFOX Mpenopbusa ce Mpenopwuea ce (120) He ce npenopvuea [105] Pa3xogHo HeedeKTMBHA vs.
Recommended (120) Not recommended  CET + FOLFIRI [67]
Recommended [105] Cost ineffective vs. CET +
FOLFIRI [67]
CET + FOLFOX npu Mpenopbysa ce Mpenopwy4sa ce ¢ no- Mpenopbysa ce [102] -
nauueHTH c RAS wt HMUCKa CTeneH Ha
AocrosepHoct (120)
CET + FOLFOX in patients | Recommended Recommended with a | Recommended [102]
with RAS wt low degree of
confidence (120)
CET + FOLFIRI npu MNpenopbusa ce Mpenopususa ce (120) Mpenopbusa ce [102] PasxogHo edeKTUBHa Vs.
nauueHTi c RAS wt BEV + FOLFOC [67]; vs. PAN
Recommended (120) + FOLFOX [70]
CET + FOLFIRI in patients | Recommended Recommended [102] Cost effective vs. BEV +
with RAS wt FOLFOC [67]; vs. PAN + FOL-
FOX [70]
PAN + FOLFOX npu MNpenopbysa ce Mpenopbuea ce (120) He ce npenopwysa [103]  PasxoaHo HeedeKTUBHA Vs.
naymeHTH c RAS wt CET + FOLFIRI [70]
Recommended (120)
PAN + FOLFOX in patients | Recommended Not recommended Cost ineffective vs. CET +
with RAS wt [103] FOLFIRI [70]
BEV + FOLFIRI MpenopbHea ce MNpenopyusa ce (120) He ce npenopvuBa [106]
Recommended (120)
Recommended Not recommended
[106]
BEV + CapeOx MpenopbuBa ce Mpenopwusa ce (120) He ce npenopwsysa [105] -
Recommended (120}
Recommended Not recommended
[105]

METACTATUYEH KONOP

CET + IRl npn nayMeHTH! c Mpenopbusa ce Mpenopwusa ce (120)
RAS wt
CET + IRl in patients with
RAS wt | Recommended Recommended (120)
BEV + FOLFOX Mpenopbuea ce Mpenopubuea ce (120)
Recommended Recommended (120)
BEV + FOLFIRI Mpenopbuea ce Mpenopsusa ce (120)
Recommended (120)
Recommended
CET npu naumenTy c RAS Mpenopbusa ce MNpenopvysa ce (120)
wt Recommended (120)
CET in patients with RAS | Recommended
wt
PAN + FOLFIRI npu MNMpenopv4sa ce MNpenopwusa ce (120)
nayueHTu c RAS wt
Recommended (120)
PAN + FOLFIRI in patients | Recommended
with RAS wt
EEE [ ] | EEE
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EKTAJIEH KAPLMHOM — BTOPA TEPAMNEBTUYHA NIMHUA
Metastatic colorectal cancer - second line of therapy

He ce npenopbusa [106]

Not recommended
[106]

He ce npenopvuea [106]

Not recommended
[106]

He ce npenopwusa [106]
Not recommended

[106]

He ce npenopbueal106]

Not recommended
[106]

He ce npenopw4ea [103]

Not recommended
[103]
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METACTATUYEH KAPLMHOM HA MsPAATA, HER2+MBPBA JIMHUA — CUCTEMHA TEPANKUA
Metastatic breast cancer, HER2+ first line - systemic therapy

PER + TRA + DOC Mpenopvyea ce Mpenopbyea ce (113) Hecurypum pesyntartv 3a
- pa3sxoaHa eGeKTUBHOCT VS.
TRA + DOC
Recommended Recommended (113) Uncertain results of
cost vs, performance
TRA + DOC
TRA MpenopsyBa ce Mpenopbusa ce (113) Mpenopbusa ce [107] PasxogHo edpeKTUBHA Vs.
CTX [72,73]
Recommended Recommended (113) | Recommended [107] Cost effective vs. CTX [72, 73]
TRA + PAC Mpenopuyea ce Mpenopsuea ce (113) MNMpenopbusa ce [108] -
Recommended Recommended (113) Recommended [108]
TRA + DOC Mpenopsysa ce Mpenopbuea ce (113) Mpenopbusa ce [108] -
Recommended Recommended (113) Recommended [108]
TRA + CAP Mpenopuuea ce Mpenopbusa ce (113) Mpenopbusa ce [108] PazxoaHO edeKTUBHAE Vs.
TRA [74]
Recommended Recommended (113) Recommended [108] Cost effective vs. TRA [74]
METACTATUMEH KAPLUWWMHOM HA CTOMAXA, HER2+ - MbPBA TEPANEBTUYHA NUHUA
Metastatic stomach cancer, HER2+ - first line of therapy
TRA+CIS+FU Mpenopvysa ce Mpenopbusa ce (121) MNpenopbusa ce PasxogHo edekTtneHa vs. CIS
+ FU 3a IHC3+ [93]
Recommended Recommended (121) Recommended Cost effective vs. CIS + FU

for IHC3 + [93]

Metastati

METACTATUHYEH KAPUMHOM HA CTOMAXA - BTOPA TEPAMNEBTUYHA NMHUA
c Stomach cancer - second line of therapy

Ramucirumab

Mpenopbysa ce

Recommended

Mpenopbusa ce ¢ no-
HWUCKa cTeneH Ha
AOCTOBEPHOCT M NOA
ycnoeue, Ye He ce
M3N0N3Ba PYTUHHO
(121)

It is recommended with
a lower degree of
reliability and the

condition that is not

routinely used (121)

HepobpokayecteeH pak Ha 6enmna Apob — NbpBa IMHKUA XMMUOTEPaNKA
Malignant lung cancer - first-line chemotherapy

He ce npenopwuea [110]

Not recommended
[110]
He ce npenopbusa [110]

Not recommended
[110]

He ce npenopwusa [111]

Not recommended
[111]

BEV + GEM + CIS MNpenopvysa ce He ce npenopwuea (116)
Recommended BTG lu Ll G
(116)
BEV + CAR + PAC Mpenopbuea ce Mpenopuuea ce (116)
Recommended Recommended (116)
METACTATHUYEH BBBPEYHO KNETHYEH KAPLUMHOM - MbPBA TEPAMNEBTUYHA NTMHUA
Metastatic renal cell carcinoma - first line of therapy
BEV + IFN Mpenopwuea ce Mpenopeuea ce (117)
Recommended Recommended
(117)
METACTATMYEH KAPLIMHOM HA ANYHWKA — MbPBA TEPANEBTUYHA JIMHUA
Metastatic ovarian cancer - first line of therapy
BEV + PAC + CAR Mpenopwusa ce Mpenopbusa ce
€AMHCTBEHO NpKH
NayMeHTH C HanpegHan
KapLUMHOM Ha ARYHUKA
c nowa guarHosa (122)
Recommended
It is recommended only
in patients with
advanced carcinoma of
the ovary with poor
diagnosis (122)
EEE [ § EEE
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He ce npenopwvusa [112]

Not recommended

[112]

PasxoaHo HeedeKTHBHA Vs.
GEM + CIS [95]

Cost ineffective vs. GEM +

CiIs [95]

PasxoaHo HeedeKTUBHA VS.
PAC + CAR [97], vs. CIS +
PEM [96]
Cost ineffective vs. PAC +
CAR [97], vs. CIS + PEM [96]

PasxoaHo HeedeKTMBHA Vs.
IFN [98]

Cost ineffective vs. IFN [98]

PasxoaHo HeedeKTMBHA VS,
PC [99, 100]

Cost ineffective vs. PC [99,
100]
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3AKJITIOMEHUE

[TpouechT Ha MOMOOpsiIBAaHE Ha IPO3PAYHOCTTa W OOCKTHB-
HOCTTa Ha peUIeHUsITa 3a peuMOypcHupaHe Ha JIeKapCTBEHH-
Te nponykru, B3eManu ot HCLIPJIII, u3uckBa npuiarae Ha
CPaBHUTEIHHU OIEHKH Ha e(UKACHOCTTa, OE30IaCHOCTTa H
pazxonHata epekTuBHOCT. CpaBHUTEITHUST aHAJIN3 HA 3aKJIIIO0-
YEHUATA OT HACTOSIINS aHAJIN3 Ha (PapMaKOMKOHOMHYECKUTE
onenkw, npenopekute Ha NICE m MegummHCKHUTE CTaHIap-
THU 3a JIeYeHHEe Ha OHKOJIOTMYHU 3abonsBanusg Ha ESMO u B
Bearapus koHCTaTHpa HAJTMYHM NMpoTHBOpeuns. OCHOBHaTa
npuynHa e, e H30K pabotn no MeguIIMHCKN CTaHIApTH Ha
BOJ/Ik, KOUTO HE OTUMTAT PE3yNTATUTE OT CPaBHUTEIHUTE
(hapMaKOMKOHOMUYECKH aHAJIM3H OTHOCHO €(PUKACHOCT, Oe3-
OIACHOCT ¥ pa3XxoiHa epeKTHBHOCT Ha IIEJIEBUTE OHKOJIOTHY-
HU TEPaINUy U JEKapCTBEHUTE aJITEPHATHBH.

BaxxHo e 3akiroueHHATa OT agalTHpPaHU 3a JIOKaJTHATA Cpe-
na (hapMaKOMKOHOMHUYECKH OILCHKHU J1a ObJaT M3MOJI3BAHH OT
HCLIPJIIT mpu B3eMaHe Ha pelLieHHsI 3a peUMOy pCHpaHe Ha 11e-
JICBUTE OHKOJIOTUYHH TEPAINH, C LIeJI TOBUIIABAHE HA Pa3XO/l-
HaTa e(eKTUBHOCT Ha Te3u Tepanuu. Kem 2015 r. HCIIPJIIT
000CHOBaBa CBOMTE PEIICHHUS 32 PeUMOYpCHpaHe €IMHCTBEHO
C TCPANICBTUYHHUTE HACOKH U CTAHIAPTH 32 JICUYCHHUE Ha OHKO-
JIOTUYHHTE 3a00JsIBaHUS HA TPO(DECHOHATTHUTE MEIUIIHHCKH
nIpyxkecTBa. To3w MOAXOJ € HEMOCTAaTBUCH, 3aMIOTO OTYHUTA
SIMHCTBEHO TEpareBTUYHATa e(UKACHOCT M 0e30ImacHOCT
Ha JeKapcTBEHUTE MpoayKTH. OIeHsSBaHETO Ha pa3XomaHaTa
e(hexTUBHOCT € 00eKT Ha JOKIaau 3a PapMaKONKOHOMHYECKU
OIICHKH, KOUTO CPaBHABAT e(PUKACHOCT, OE30IMaCHOCT U Pa3Xx0-
JIM 32 HOBaTa JIGKapCTBEHA TEPAIusi ChC CHIUTE MOKA3aTeIH
Ha ChIIECTBYyBalllaTa TeparneBTHYHA alTepHartuBa. Jlurmcara
Ha CPaBHMTEJIHOTO OICHSIBAaHE Ha Pa3XojiHaTa e(EeKTHBHOCT
Ha LeJICBUTE OHKOJIOTMYHHU TEPAITNHU U M3/1aBaHe Ha IPEropb-
KM KbM MEIHMIIMHCKHUTE CIICUATUCTH € €HA OT MPUIHHHUTE,
KOHTO BOJSIT IO HEKOHTPOJIHPYEMO YBEINYaBaHe Ha Pa3XOIH-
Te 32 penMOYypCHpaHe Ha JCKapCTBEHU MPOIYKTH MIPE3 TepH-
ona 2012-2015 B bbarapusi.
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CONCLUSIONS

The process of improving the transparency and
objectivity of decisions on reimbursement of medicines
taken by NSTSRLP requires application of comparative
assessments of the efficacy, safety and cost efficiency.
The comparative analysis of the findings of this analysis
of pharmacoeconomic evaluations, recommendations
from NICE and medical standards for treatment of
oncological diseases and ESMO in Bulgaria finds
available contradictions. The main reason is that NHIF
work on medical standards Bodeka, ignoring the results
of comparative pharmacoeconomic analyzes on efficacy,
safety and cost-effectiveness of targeted cancer therapies
and medicinal alternatives.

It is important conclusions adapted to the local
environment pharmacoeconomic evaluations to be used
by NSTSRLP decision making reimbursement of targeted
cancer therapies to improve the cost-effectiveness of
these therapies. 2015 NSTSRLP justify its decisions on
reimbursement only with therapeutic guidelines and
standards for the treatment of cancer of professional
medical societies. This approach is inadequate because it
only takes into account the therapeutic efficacy and safety
of medicinal products. Assessing the cost-effectiveness
is the subject of reports for pharmacoeconomic
evaluations that compare the efficacy, safety and cost
of the new drug therapy with the same indica-tors
of the existing therapeutic alternatives. The lack of
comparative assessment of the cost-effectiveness of
targeted cancer therapies and issuing recommendations
to healthcare professionals is one of the reasons that lead
to an uncontrolled increase of the cost of reimbursement
of medicinal products during the period 2012-2015 in
Bulgaria.
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KOH®JIMKT HA UHTEPECU

Ilpeonooicenuam 0oknad e pesynmam Om cv8MecmHa HAY4-
Ha ouckycus medncdy npedcmasumenu na HLJO3A u excnep-
mu ¢ obnacmma na HTA. Ilenma e oa 6w0e noonomoenama
Oetinocmma na Munucmepcmeomo na 30paseonaszéanemo u
HIJO3A4 3a cv30asane Ha HOpMamusHa cmpykmypa u npoye-
0ypu no uHcmumyyuonaiusupare Ha oevinocmume no HTA.

Joknaovm ne e Qunancupan om M3, H30OK, HCIIPJIII,
HI]O34, BJIC, B®OC, gpapmayesmuuna undoycmpus uiu opyea
opaanuzayus.

Hoxnaovm e pesynmam eouncmeeno Ha nayinume unmepecu
Ha ujienoeeme Ha AGMOPCKUS KOLEKIMUG.

Humo eoun om unenoseme na Hay4Hus KOJeKMUS HAMA yua-
cmue 8 OpyJcecmed, KOUmo npoussedtcoam, panpocmpa-
HAGAM, NPOMOMUPAM UTU NPEONUCEAM YeAe8U OHKOLOSUYHU
JleKapcmeenu mepanuu.
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NnPO®UIT HA NALUMUEHTA
B MBAIJI
“O-P ATAHAC JA®OBCKWU” A[] -
'P. KbPOAXAINNA

Toxop Yepke3on
MPBAJL *][-p Amanac [Jaghoecku” AJ], Kvpooicanu - uznvinu-
meJsieH Oupexmop

PE3IOME

Besiko neuebno 3asedenue 3a OonHuuna nomouwy, Koemo ce
cmpemu 0a npusiiede nogeye nayueHmu ypes no- 006po u Ka-
YecmeeHo 00CIYIACeane, OPUSHMUPA CEOSIMA NOAUMUKA KM
UBUCKEAHUAMA, UHOUSUOYATHUME HA2AACU U NPEONOYUMAHU-
AmMa Ha nayuenmd.

Hayua@anemo HA I’lpO(ﬁl/{Jl(l Ha nayuenma e 6 yehmvpa Ha na-
UUEHMO-YEHMPUYUHUA no0xo0 npu 63emaHento Ha ynpaejeH-
CKU pelueHusl.

Coepemennunm OOIHUYEH MEHUOICMBHI € HeMUCIUM Oe3
006pomo nosnasane HAa NAYUEHMuUme Kamo COMamuyen u
ACUXUYeH Cmamyc, UHOUBUOYATHU KA4eCmed U COYUAIHA
cpeoa. Tosa e ycnosue 3a npednpuemane Ha OPeaHuU3AYUOHHU
MepKU 3a ROCmu2ane Ha y008IemEoOPeHOCH Ha NAYUEeHMA OM
JleYeHUuemo u 30pagHume pudicu.

Knwuoeu Oymu: nanueHTH, NaNUEHTO-IEHTPUYCH
[TOXO0J, MAIMEHTOIOTOK, COIMAJIHO 3HAYMMHU 3a00-
JsIBaHUsI, OOTHUYHO JICUECHUE.

B3emaHeTo Ha yNpaBJICHCKH PEIICHUS € HEU3MEHHO MPABO U
3aJIbJKCHUE HA OOJTHUYHMSI MEHHU/DKBD B HErOBaTa poJisi MpH
peanu3upaHe Ha MOJUTHKATA U [IEIUTE HA JIeYeOHOTO 3aBejie-
Hue. CtaBa BBIIPOC HE 3a MPOCTO JCHCTBHE, a 3a Tpoliec, Oa-
3MpaH Ha aHAJIU3 Ha JAHHUTE, OTYMTAHE Ha OOCTOSTEIICTBATA,
BB3MOYKHOCTUTE M PECYyPCUTE, MPEAIPUEMaHe Ha HEOOXOIH-
MHUTE CTBIIKH 3a peaju3alis U MPEIBIKIaHEe HA CBCHTYyaI-
HU TPYJIHOCTH U mpoOieMu. B enuiieHThpa Ha OOTHUYHOTO
MEJIMIIMHCKO OOCITY>KBaHE € MaIlUCHTHT, KOUTO TpsiOBa aa ce
MM03HaBa MHOTO JOOpE KaTO COMATHYCH M MICHXWYCH CTATyC,
WHIUBUyallHA KadecTBa W COIMANIHA Cpela. 3a Ja HaMepH
MSICTO [TOCOYCHUST MALUSHTOLEHTPUYEH MTOIXO B YIIPABIICH-
CKUTE PELICHHUs], MHOTO € Ba)KHO HAH-MAJIKO BEHBK TOJHIII-
HO JIa c€ aHAIM3KUpa TPOPUIBT Ha MAIIUEHTA.

Hacrosiioro npoyuBaHe € HalpaBeHO Bb3 OCHOBA HA JaHHUTE
3a IpeMuHaIuTe JeKyBaHu nauueHTH B MBAJI»/I-p Atanac
Hadosckn» AL, rp.Kbpmxanu, npes neprona 2010-2012 r.
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PATIENT’S PROFILE AT MBAL
(GENERAL HOSPITAL FOR
ACTIVE TREATMENT) “DR

ATANAS DAFOVSKI” AD, TOWN
OF KARDZHALI

Todor Cherkezov
Executive Director of MBAL “Dr Atanas Dafovski” AD,
Kardzhali

ABSTRACT

Any establishment for hospital care aiming to attract
more patients through better and quality service directs
its policy towards the patient’s requirements, individual
attitudes and preferences.

The study of patient’s profile is in the centre of the patient-
oriented approach at managerial decision-making.

The modern hospital management is impossible without
having a good knowledge of the patients in terms of their
somatic and mental status, personal qualities and social
environment. This is a necessary condition for taking
organizational measures to achieve patient’s satisfaction
with the treatment and medical care.

Key words: patients, patient-oriented approach,
patient flow, socially significant diseases, hospital
treatment.

Managerial decision-making is an inherent right and
obligation of the hospital manager in his/her role in
the implementation of policies and objectives of the
hospital. It is not just a simple action, but a process,
based on data analysis, reporting the circumstances,
opportunities and resources, taking the necessary steps
towards implementation and anticipating of any possible
difficulties and problems. At the epicenter of hospital
medical care is the patient, whose somatic and mental
status, personal qualities and social environment the
doctor needs to be familiar with. In order to put into
practice the above-mentioned patient-oriented approach
in managerial decisions, it is of great importance to
analyze the profile of the patient at least once a year.

This study was carried out based on the data about the
patients treated in MBAL “Dr Atanas Dafovski” AD,
Kardzhali during the period from 2010 to 2012.

B W W 2015 ™ W = BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.7 W M No1 W m ™



3APABEH MEHUAXMDBHT N UKOHOMUKA

@ueypa 1. bpou npemuHanu nayueHmu om 2010 0o 2012 a.
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Fig.2. Number of Treated patients from 2010 to 2012
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JlaHHWTE TIOKa3BaT M3BECTHA YCTOWYHMBOCT Karo OposT Ha
MpeMHUHAINTE NallUeHTH Bapupa ¢ paznuka Mexxay 200 u 500
MAIlMEeHTH B HaOJI0[aBaHUsI IEPHOI.

Mo non u eb3pacmoeu epynu npemMuHasu-
me nauyueHmu npe3 2012 2. ce pasnpedesnssm
Kakmo csiedea :

The above data show some sustainability, as the number
of sick people treated varies with a difference of between
200 and 500 patients in the reference period.

By sex and age, the groups of sick people
treated

Ta6bnuuya 1. Table 1.
IIPEMUHATH opoii OmHocume- TREATED PATIENTS | Number Relative
HMAIIUEHTH neH 0an DURING portion
npe3 2012 2. % %
17873 2012 17873
Ilon MBIHCe 7802 437 Sex Men 7802 43,7
HeeHu 10071 56,3 Women 10071 56,3
Bwv3pacmosu Mo 17 2. 3279 18,3 Age groups | Under Z 3279 18,3
2pynu om 18 - 64 2. 9040 | 50,6 J; o l;s P71 BTV BT
t
a0 65 2. 5554| 3L rom 2 10 :
years old
Over 65 5554 31,1
Bw3pacmosu Om 18 - 64 2. 9040 Age groups | From 18 to 64 9040
epynu om msax: 3346 37,0 and sex years old
ot MdUce of which: 3346 37,0
JiceHu 5694 63,0 men
Hao 65 2. 5554 women 5694 63,0
om msax: 2657 47,8 Over 65 5554
Mbotce of which: 2657 47,8
JiceHu 2657 47,8 men
women 2657 47,8

[IpeobnanaBar xenute (56.3% ). Haii-MHOro mnamueHTH
ca JIeKyBaHU BBB Bb3pacToBaTa Irpymna ot 18 mo 64 rogunu
(50.6% ). Tomsm nsn 3aeMar MAIMEHTUTE HAI 05 TOAMHH
-31%. Te3u naHHU KOPECIOHAUPAT C TpaiHaTa TEHACHLUS 32
neMorpad)CKo 3acTapsiBaHEe Ha HACCIICHUETO. YBEIHYABAHETO
Ha cpeIHaTa MPONBIDKUTETHOCT Ha KUBOTA W MHTPAIHOH-
HUTE TPOIECH BCE TIOBEYE MIe MPaBsAT aKTyaleH Impobiema
3a MEAWIIMHCKOTO OOCITy’)KBaHE Ha XopaTa OT T.Hap. ’TpeTa
BB3pacT’.

ITo MecTokK1BeeHe ONpeieNieH PeBeC UMAT I'PaJICKUTE KUTe-
JIM, IpeMMHO oT oOmuHa Kbproxanu.

Women prevail (56.3% ). The most of the treated patients
are from the age group from 18 to 64 years old (50.6% ).
Patients over 65 present a big portion — 31%. These data
correspond to the steady trend of demographic aging.
The increasing of the average life expectancy, as well
as the migration processes, will make the problem of
medical servicing of people of so called “third age” more
and more topical.

With regard to residence, urban residents have some
prevalence, mostly from Kardzhali Municipality.
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Tabnuuya 2. Table 2.
OBLO nauuneHTH 17873 % TOTAL 17873 | %
g oT rpagoBseTe 10936 61,2 Urban residents 10936 | 61,2
§ oT cenaTa 6920 38,7 - Rural residents 6920 38,7
; YyKOeCTpaHHU FparkaaHm 17 0,1 § Foreign citizens 17 0,1
g obLo 17873 "iﬁ TOTAL 17873
g ot obnact Kbpparkanm 17127 95,8 § from Kardzhali District 17127 | 95,8
8 OT TAX: OT 06w MHa Kbpakanu 10355 57,9 E of which: from Kardzhali Municipality | 10355 | 57,9
g OT TAX OT rpa Kbvpaxkanu 6604 36,9 ; of which: from the town of Kardzhali | 6604 36,9
8 | ot 06wmHa ApamnHo 851 4,8 .§ from Ardino Municipality 851 4,8
:E: oT 0bwmHa dxeben 940 5,3 § from Dzhebel Municipality 940 5,3
E oT 0bwmHa Knpkoso 1558 8,7 E from Kirkovo Municipality 1558 8,7
§ oT 06wwmHa Kpymosrpag, 1248 7,0 § from Krumovgrad Municipality 1248 7,0
E oT 06bwmHa Momumnrpag, 1341 7,5 = from Momchilgrad Municipality 1341 7,5
é. oT 06wmHa YepHooueHe 834 4,7 from Chernoochene Municipality 834 4,7
oT Apyru obnactm 746 4,2 from other municipalities 746 4,2

JBe TpeTtu oT moctenunute 6oman (61.3% ) ca xuTenHTE HA
rpazgosere. Te3n TaHHU CBHIETEJICTBAT 33 YpOaHU3AMOHHU
IPOLIECH ¥ 332 IPOMsIHA HA KapTaTa Ha MECTOKMBEEeHe Ha 00-
nact Keppkanu. PeruoH ¢ TpaauInOHHO B MHHAJIOTO CEJICKO
HacelieHHe, JHEC € ¢ IpeodiagaBalo I'pajcko HacelieHHe.
Bwropeku ToBa Bce omie eqHa Tpeta (38,7) oT 00CIyKBaHUTE
MALKCHTH Ca CEJICKH KHUTEIH.

OcHOBHaTa 4acT OT NAalMEHTOIIOTOKA ce JOpMHUpPaA OT KHUTE-
11 Ha oburHa Kbpokanu 1o 1Be NpUYMHY — Ta3u o0IIMHA €
Haii-ronsimara B oosiactra, a MBAJI ”JI-p At.Jladoscku”AJ]
ce sBsiBa HEe caMo 00J1acTHA, HO M o0n[MHCKa 60oaHuIa 3a Kb-
pIKaIIH.

O6CJ'Iy)KBaH€TO Ha 3JpaBHOHCOCUTYPCHU MAIUCHTHU ITPOABJI-
JKaBa 711a € np06neM 3a 6OJ'IHI/IIIaTa. 3a te3u MNaluCHTU eueld-
HOTO 3aBCACHHC OOHMKHOBEHO HE nojiy4daBa (1)I/IHaHCOB pecypc.

Two thirds of the patients received (61.3%) are inhabitants
of towns. These data indicate urbanization processes and
change of the residence map of Kardzhali Municipality.
Being a region with traditionally rural population in
the past, nowadays it has prevailing urban population.
Nevertheless, still one third (38.7) of the patients serviced
are rural residents.

The main part of the patient flow is formed from the
residents of Kardzhali Municipality, and this is for two
reasons — this municipality is the biggest in the District,
and MBAL “Dr Atanas Dafovski” AD presents not
only a District hospital, but also a Municipal hospital
for Kardzhali.

Servicing of health-uninsured patients remains a problem
for the hospital. For those patients the hospital usually
does not receive any financial resource.

Ta6bnuya 3. Table 3.
3dpasHoocuzypu- | OBLLO 17873 % Health- TOTAL 17873 %
MENER EMAMYE 1 o1 rax: 17569 98,3 stote e | of which: 17569 | 98,3
31PaBHOOCUTYPEHM health-insured
HeocurypeHu 304 1,7 health-uninsured | 304 1,7

JlanHuTe B Tab1.3 ce OTHACAT 3a XOCMUTAIN3UPAHUTE TaIH-
eHTU. AKO OTYeTeM MIPEMHHAIUTE Ipe3 CIEIIHO-TPHUEMHO
OTJICNICHNE U HEXOCHUTAIN3UPAHH, TO OPOST Ha HEOCUTYpe-
HHUTE, 00CITy’KeHU B OOTHHULIATA, 3HAUUTEITHO HapacTBa.

CprKTypaTa Ha 3a60J’I${BaHI/IHTa, KOHUTO Ce SBsABAT Hali-uecTa
IIpuvKrHa 3a XOCIUTaJIn3anus, € cjacaHara:

66 HEE an EENR

The data in Table 3 are related to patients hospitalized.
If the patients having passed through the emergency
ward and the non-hospitalized ones are considered, then
the number of health-uninsured patients serviced in the
hospital will increase significantly.

The structure of diseases which have been the most
common reason for hospitalization is as follows:
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Quaypa 2. bonecmu, koumo ca Hali-4ecma rnpu4yuHa 3a
xocnumanu3sauusi no MKb e %

ConnaHo3HaYMMHUTE 3a00JIIBaHNST — MCXEMHYHA OOJIECT Ha
CBPIIETO, OCTHP MH(DAPKT HA MHOKapaa, MO3BUYHOCHI0BA 00-
JIECT W 3aXapeH aAuadeT 3aeMaT Ba)KHO MSCTO KaTO MpUYHHA

3APABEH MEHUAXMDBHT N UKOHOMUKA

hospitalization under ICD in %
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Hakou unghexyuosHu Bonecmu Ha kocmHo-MycKkynHama cucmema
u napazumuu Gomecmu U Ha cbeduHUMenHama muKaH
]

1
Certain infectious Diseases of the musculoskeletal system
and parasitic diseases and connective tissue Bonecmu Ha opzaHume
Ha kpbeoobpuueHuemo
Bonecmu Ha - |
XpaHocMunamensama Diseases of

cucmema the circufatory system

Diseases of
the digestive system

Bonecmu Ha
Tpaemu, ompassHus u duxamenxama
HAKou dpyau nocneduyu cucmema
om es3delicmauemo Ha
BBHWHU NPUYUHU Diseases of
— T the respiratory system
Injury, poisoning and i
certain other consequences

of external causes

Bpemerrocm, pawdare u nocnepodos nepuod .
1

Pregnancy, childbirth and the puerperium

3a XOCIIUTAINU3aIls. of hospitalization.

KareropuuHa e TeHeHIMSTA 32 ,,[TOAMIIA/ISIBaHE ~ HA CHJIOBA-
Ta MaToJIOTUsl, KaTO BCE MOBEYE X0pa BbB Bb3pacTTa oT 30-50
TO/IMHU CTaBaT KEPTBA HA ChP/ICUCH WIIM Mb3bUeH HH(]APKT.

Ws3xoasT OT 3a00JIIBAHETO IIOKA3Ba, Y€ HA-MHOrO MalleH-
TH Ca U3MHUCAHM C MMOJOOPEHUE, CICBAHU OT TE3H, KOUTO Ca

Fig.2. Diseases being the most common reason for

Socially significant diseases — ischemic heart disease,
acute myocardial infarction, cerebrovascular disease and
diabetes mellitus occupy an important position as a cause

There is a steady trend of «rejuvenation» of vascular
pathology, as more and more people at the age of 30-50
years become victims of cardiac or cerebral infarction.

The outcome of the disease shows that most patients are
discharged with improvement, followed by those who

o3xpasenu (tabin.4.). were healed (table.4.).
Tabnuuya 4. Table 4.
OBLLO 17706 | % § TOTAL 17706 | %
2 |Ozapassnm 6387 |36,1 é Healed 6387 | 36,1
§ § M3nucaHu c nogobpeHne 10827 61,1 _g Discharged with improvement 10827 | 61,1
?g § MN3nucaHu 6e3 nsmeHeHue 188 2,9 ‘S | Discharged with no change 188 2,9
< ‘§ M3nucaHu ¢ BaowasBaHe 22 0,2 § Discharged with change for the worse | 22 0,2
" MoynHanm 283 1,6 § Deceased 283 1,6

WHTepecHH ca JaHHWUTE 3a HAYMHA Ha HACOYBaHE Ha OOJTHU 32
CTaI[MOHAPHO JieueHue (Tadi.s).

are also interesting (table.5.).

The data on how to direct patients for hospital treatment

Tabnuuya 5. Table 5.
Mo HacoueHu ot MBA/ 7764 43,9 By the Directed by MBAL 7764 | 43,9
usnpawawo | (CMO U MNKK) directing (Emergency Reception
/13 medical ward and Reception
Hacodenu ot cneunanuct 7545 42,7 institution | Consultation Office)
(Cumn/MLU/aKL)
Directed by a specialist 7545 | 42,7
(Specialized outpatient
HacoueHu ot OMNJ1 2375 | 13,4 medical care / Medical
Centre / Diagnostic and
Consultation Center)
Directed by GP 2375 | 13,4
(11} EEG.IEEE B W M 2015 M W M BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.7 M M N: 18 M M N 67
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VYcraHoBsBa ce, ye Hal-roasaM Opoil ManueHTH ca HACOUYEeHU
B CTallMOHapa OT CHEIIHOTO MPHEMHO OTAEICHHE U MpHEM-
HO-KOHCYJITaTUBHUTE KaOuHeTH Ha OonHunara. Ha ciensa-
10 MSICTO 10 Opoil u3npaTeHu 32 OOJHUYHO JICYCHHE TAIlH-
€HTH Ce HapeXk1aT CIIEIMAIIUCTHTE OT I0OOTHIYHATA TOMOIII,
CJIE/IBAHM OT OOLIONPAKTHKYBAIIUTE JIEKAPH.

B 3akmiouenne Moxe 1a ce Kaxe, 4e H3JIOKEHUTE JaH-
HA OQOpPMSAT CieTHUs 0000meH MpoduiI HA MalueHTa B
MFBAJL “[I-p Atanac lagoBcku” — KeHa, BHB BBH3PacCTOBA-
Ta rpyna ot 18-64r, ot rp.Kepmxkanu, 3npaBHOOCUTYpE-
Ha, MOCTBIIMJIA IO CIIEHIHOCT IPe3 CIEIIHUS MOpTal WM
IJTAHOBO, CIIE]T TIPETJIe] OT JIeKap-CIICIIHAIIUCT.

AJzipec 3a KOpecoHAeHIHSI:

J1-p Tonop Yepkesos,im

MBAJI»A-p Atanac dadoscku» AJ]
rp. Kepmxanu, byn.”benomopckn”Ne53
Ten: 0889242961
dr_tcherkezov@abv.bg
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It was found that the greatest number of patients are
directed to the hospital from the Emergency Reception
ward and the Reception Consultation Offices at the
hospital. Specialists from outpatient care rank next in
regard of the number of patients directed for hospital
treatment, followed by General Practitioners.

In conclusion it can be said that the data presented form
the following summary profile of the patient at MBAL
“Dr Atanas Dafovski” — a woman, within the age range
from 18 to 64 years, from the town of Kardzhali, health-
insured, received as an emergency case through the
emergency portal or planned, after examination by a
specialist doctor.

Address for correspondence:

Dr Todor Cherkezov, DM

MBAL “Dr Atanas Dafovski” AD
town of Kardzhali 53, Belomorski Blvd.
tel: 0889242961

dr_tcherkezov@abv.bg
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ENNEKTPOHHO 3[1PABEONA3BAHE

NMPUNOXEHUE HA CODPTYPEHU
BUBJIMOTEKN C OTBOPEH
KOO 3A OBPABOTKA HA
CNEUMANTUINPAHN MEOULIMHCKH
N3OBPAXEHUA

Hoauna Muxosa, I'eopru Ilerpos, ®unjaun AHI0HOB
Hos 0vazapcku ynugepcumem

PE3IOME

Tasu nybruxayus ce oKycupa 6vpxy 6b3MONCHOCHUME 3d
npuiaeane Ha omeopeHu copmyepnu oubIUOMeEKU 3a 0Opa-
bomxa Ha meduyuncku usoopasicenus, cvxpanenu 8 DICOM
Gopmam, kKamo 6 HacMHOCM € NPeOCMABEHO PeteHie 3a U3-
noaseamne Ha mpuusmepHu xucmoepamu (3D) na nocnedosa-
MEeIHOCMU O U300PAdNCEHUS 30 Cb30ABAHEMO HA MEMOOU 3d
6vp3a npedsapumenna 0opabomka u cpasHeHue Ha nopeouyu
MeQuyuHcKu usobpadcenus. Memoovm, onucan myk, usnoi-
364 OpUSUHANEH AN2OPUMBM 30 MHOZOMEPEH CIMAMUCIU-
YecKku Henapamempuder AHaiu3 Ha CeMAHMUYHO C8bP3aAHU
U3006padicenust, U3NON36AH 8 CUCEMU 34 CUSYPHOCHL U GUOEO
obpabomka. Aemopume ca cvbcpedomoueHU 8bpxy cheyuguy-
HUme ocobeHocmu Ha Memooda U HeodXooumume npomMeHu 8
aneopumvMd, KOemo 0d6d 8b3MOJNCHOCH 0d Ce U3N0IN384 8
obracmma na obpabomxama Ha MEOUYUHCKU U300PAICEHU.

Knrouoeu oymu: 3D xucTtorpamu Ha H300paKESHUS;
DICOM; pydicom; cpaBHeHHE Ha MEIUIIMHCKH U30-
OpakeHUs

BbBEOEHUE

MacoBara ymnorpeba Ha HUPPOBUTE CHCTEMHU 3a O0pasHa
JIMaTHOCTHKA B MEIUIIMHATA CbH3[a/0Xa MPEANOCTaBKH 3a
HATPYINBaHE HAa OTPOMHO KOJHMYECTBO IMMAIMEHTCKH 3aIlUCH,
cBBbp3aHu ¢ uHpopMmalus. EMHOBpEeMEHHO ¢ TOBa, pa3BUTHE-
To u BBBekaaHeTo Ha Digital Imaging and Communications
in Medicine (DICOM) (1) crarmapTa MO3BOJIH CHIIECTBEHO J1a
OB/IaT CHIDKEHH PAa3XOAMTe 3a TpaHCEp HAa METUITMHCKH U30-
OpakeHHsl, KaTO Taka yJECHU U ChJCHCTBA 32 MOCBTHHSBAHE
U TO00psiBaHE KaueCTBOTO Ha MEIUIIMHCKOTO OOCITY)KBaHe.
ChlllecTBEH Harmpenbk ce HaOllogaBa NpH pazpaboTkara Ha
aJTOPUTMH 328 PEKOHCTPYKIIHSI, 00pabOTKa M aHAJIU3 HAa ME/IU-
LIUHCKH N300payKeHNs1, CBbP3aHU C OTKPHUBAHETO Ha 3a00J1s1Ba-
HUSl B TEXEH paHeH crajuil. HezaBucHMoO OT TO3M Hampenbk
ciie/iBa J1a ce OTOENeKH, Ue MOBEYETO OOJHUYHH U 3APABHH
3aBe/ICHUS, BBHIIPEKU pa3BUBAIlaTa ce WHPOPMAI[MOHHA HH-
bpacTpyKTypa, apXHUBHpPAT TE3W 3aIUCH B KITACHUYCCKH (aii-
JIOBH ChpBBPHU. TOBa 3aTpy/AHsIBa OBACHIOTO UM H3MOJI3BAHE
npu oOMsTHa Ha TOOPpH MPAKTHKU MEXy OTICITHUTE JIeUeOHU
3aBCJICHUA W JICKApU KAaKTO B JICYCHUETO, TaKa U B JUATHO-
cTUKara Ha 3a0oisiBaHusTa. Pa3paborkara Ha 3aTBOPEHH CH-
CcTeMHU 3a 00paboTKa U ChXPAHECHUE HA MOJOOHHM MCAUIIMHCKH
3allUCH € KPalHO CKbIa U J0Ka3aHO Hee(EeKTHBHA, MOPAIH
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APPLICATIONS OF OPEN
SOURCE FRAMEWORKS
FOR ADVANCED MEDICAL
IMAGE PROCESSING

Polina Mihova, Georgi Petrov, Filip Andonov
New Bulgarian University

ABSTRACT

This publication focuses on the opportunities for
application of open software libraries for processing
medical images stored in DICOM format, and in
particular is presented solution for application of three-
dimensional histograms (3D) of image sequences to
create methods for rapid pretreatment comparison. The
method, described here, uses an original algorithm for
multidimensional non-parametric statistical analysis
of semantically related images used in security systems
and video processing. Authors focus on specific method
features and the necessary changes in the algorithm,
which allow to be used in the field of medical image
processing.

Keywords: 3D image histograms; DICOM;
pydicom; medical image comparrison

INTRODUCTION

The widespread use of digital imaging systems in
medicine created conditions for accumulation of huge
amount of patient records and related information.
Simultaneously, the development and introduction of
Digital Imaging and Communications in Medicine
(DICOM) (1) standard allow essential lowering the
cost of medical images transfer, which facilitated and
contributed to weakening and improving the quality of
medical services. Substantial progress has been made
in the development of algorithms for reconstruction,
processing and analysis of medical images related to
the discovery of diseases in their early stages. Despite
that, it should be noted that most hospitals nevertheless
growing information infrastructure archived these
records in classic file servers, which hampers it's future,
when medical experts need to exchange good practices in
the treatment and diagnosis of disease between hospitals
and medical experts. Development of closed systems
for processing and storage of such medical records
is extremely expensive and proved ineffective due to
the inability of doctors to use the latest methods and
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HEBB3MOXKHOCTTA JIEKApUTE Jia [I0JI3BaT MOCIESIHUTE HOBOCTH
B METOJUKUTE U TEXHUKHUTE 33 JUTUTAIHA 00pa0OTKa 1 KOM-
MIOTHPHO TOJIOMOTHAT aHAJIM3 Ha METUIIMHCKHUTE N300paxe-
HUsl. VIMEHHO mopajiy TOBa peinLia BOACIIN YHUBEPCUTETH B
CBeTa Ch3/1aBAT MHTEIPUPAHH (PEHMYBPK PELICHHS, TO3BO-
JSBAIM Pean3alHsaTa Ha eIMHEH MOIXO0A KbM CHCTEMHTE 32
00paboTKa U aHAJIN3 HAa MEJUIIMHCKH H300pakeHH s, KAKBaTO
€ ¥ M3II0JI3BaHAaTa 3a HYKIUTE HA TOBa M3cieaBaHe pydicom
cucTeMa.

KPATBK OB30P

3a peanuzanusTa Ha KOHKPETHHS IPUMEP EKHUITBT HU CE CIIPSI
Ha yrorpeOaTa Ha TPU CHBPEMEHHHU COPTYEpHU CHCTEMH C
OTBOpEH KOJI, 1aBaIlN BB3MOXHOCT 3a Obp3a pa3paboTka Ha
MPUTIOKEHNST U TOTYUYWIIM IIHPOKO PA3IpPOCTPAHEHUE CPEX
BOJICIIM YHUBEPCUTETH B 00JacTTa HA HHPOPMAIMOHHUTE U
KOMYHHUKAIIHOHHNUTE TEXHOIOTHH.

Python

Python e chbBpeMeHEH CKPHUIITOB IPOrpaMeH €3MK OT BHCOKO
HUBO ¢ 00110 npenHazHayenne. OcHOBaH € Ha ¢uiocopusiTa
32 4YeTUMOCT, eJICTAHTHOCT U MMHUMAaJIM3bM Ha koxa. Python
€ HaITBbJIHO 00EKTHO-OPUEHTHPAH, UMIIEPaTHBEH €3HK C JIIHA-
MUYHH THIIOBE ¥ aBTOMATHYHO yTIpaBJIeHHE Ha TaMeTTa. ToH
pasmosiara ¢ OorpoMHa cTaHiapTHa OnOIMoTEKa, TO3BOJIABAIIA
peann3anys Ha OTPOMHO KOJMYECTBO MaTeMaTHIeCKH METO-
i 3a obpaboTka. BaxxHo € ma ce oTOenexu, 4e pedepeHT-
HaTa peanm3anus Ha Python — Cpython e cBoGoxen codry-
ep ¢ OTBOpeH Koj. Hsikom ronmemMu opraHm3anuy M3MO0JI3BaT
Python: Google, Yahoo!, CERN, NASA, Industrial Light and
Magic. Cb3azieHu ca MHOXKECTBO OMOJIMOTEKH, MO3BOJIsIBA-
M u3non3BaneTo Ha Python B HayuHu n3uucnenus — NumPy,
SciPy, Matplotlib. B muoro onepannonuu cucremu Python e
CTaHJIapTeH KOMIIOHEHT U MOXe Ja ObJe M3IOoJI3BaH OT KO-
MaHJIHUs pe]l 3a MicaHe Ha ckpunrose. OcoOeHO BaXkeH mapa-
METHp Ha €3UKa € MaKCHMaJIHO KPaTKOTO BPEME 3a yCBOSIBAHE
OT HECTIELIUAJINCTH.

pydicom

pydicom e crenmanu3upaHa OHOIHOTEKA 32 YSTCHE U 3aITiC
Ha DICOM daiinoBe u aTpuOyTuTe KBM TSIX. bubOmmoTexa-
Ta MO3BOJISIBA MHTETpANKs ¢ pasHooOpa3Hu copTyepHH WH-
CTPYMEHTH 3a pa3paboTka, karo matplotlib, Python Imaging
Library u Tkinter u ap.

SimpleCV

SimpleCV e ¢peliMybpK ¢ OTBOPEH KOJ 33 M3rpa)<aaHe Ha
MPUIIOKEHHS 32 KOMIIOThPHA BH3yalu3alus U 00padoTKa.
Tolt mpenocTaBs JieceH AOCTBI 10 MO-MOLIHU OHOTHOTEKH
karo OpenCV.

LEN

BwB Bpb3Ka C HGOGXOI[I/IMOCTT& OT pa3BUTUEC HAa CUCTCMHU 3a
ABTOMATU3WPaH CPABHUTECJICH aHAJIU3 HA PA3JIMYHU NAIIUCHT-
CKH 3aIllUCHU, KaKTO U C ICJI U3BJINYAHC HA 3HAHUW, CBbP3aHU
C JICUCHHUCTO Ha INIallUCHTUTC U oOMeHa Ha H06pI/I IIPpaKTUKH,
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techniques of digital processing and computer-assisted
analysis of medical images. That is why a number of
leading universities in the world created frameworks
were integrated solutions enable the realization of a
systems approach for processing and analysis of medical
images.

SHORT LITERATURE REVIEW

For the realization of this example, we selected to use of
three advanced open source software systems, enabling
rapid application development, which are widespreaded
among leading universities in the field of information
and communication technologies.

Python

Python is a modern general-purpose and high-level
scripting programming language. It was founded on the
philosophy of readability, elegance and minimalism of
the code. The syntax of Python allows implementation
of algorithms with less amount of written code than
in C ++, for example. Python is fully object-oriented,
imperative language with dynamic types and automatic
memory management.It has a huge standard library. It
is important to note that the reference implementation
of Python - Cpython e free open source software. Some
large organizations use Python: Google, Yahoo !, CERN,
NASA, Industrial Light and Magic. There are numerous
libraries, allowing the use of Python in scientific
calculations - NumPy, SciPy, Matplotlib. In many OS
Python is a standard component and can be used from
the command line.

pydicom

pydicom is pure python library for reading DICOM files
and their attributes. The library provides integration
with various reproduction programs and packages
as matplotlib, Python Imaging Library and Tkinter.
Especially important parameter of the language is the
shortest time for absorption by non-specialists.

SimpleCV

SimpleCV is open source framework code, designed to
build applications for computer vision. It provides easy
access to powerful libraries such as OpenCV.

PURPOSE OF THE PAPER

In connection with the need to develop systems for
automated comparative analysis of different patient
records, combined with the necessity to derive knowledge
related to the treatment of patients and the exchange of
good practices, here we offer implementation of an
original model (2) for multidimensional probabilistic
statistical processing of semantically related sequences
of images, developed for automated segmentation and
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TyK IpejaraMe UMIUIEMEHTalus Ha OpUTHHAJIeH Mofen (2)
32 MHOI'OMEpHA BEPOSITHOCTHO CTaTUCTHYECKa 00paboTKa Ha
CEeMaHTHYHO CBBbP3aHH MOCIIEOBATEIIHOCTH OT H300paskeHusl,
II'BPBOHAYAIHO Pa3pabOTBaH 32 CUCTEMH 3a aBTOMAaTH3MpaHa
CerMEHTAalMs M aHAJIW3 Ha BHieo3anucH. V3nomsBaHeTo Ha
2D xucrorpaMuTe Ha ChCETHHN MUKCEIH B OTICITHUTE H300pa-
JKEHUS € 4eCTO TOJI3BAaH METOJ 32 CPaBHSBAHE M OTKPHBAHE
Ha TIoo0us MeX Ty mu(poBH CHUMKH. Moaudukanus Ha aj-
ropuTbMa nsnonssa 3D XucrorpaMuTe Ha ChCEIHU MUKCETH
OT HOpPEeIUIN CEMaHTHYHO CBBP3aHH MOCJIEIOBATETHOCTH OT
n3ob0paxkenus. Toil kaTo 00MKHOBEHO 3D METUITMHCKUTE U30-
opaxenus, monyueHu or MRI, CT, US u ap., Mmorar aa ce pas-
IJIeXKIAT KaTo TOCIEI0BATEIHOCTH OT CEMAHTHYHO CBBP3aHH
BUICOKAJIPH, TIpeiiaramMe OJIM3BK 10 CHIIHOCTTA CH METO] JIa
Cce M3M0JI3Ba 32 OTKPUBAHE Ha IT000M s 1 Obp3a IpeABapuTeIIHA
00paboTka U cCpaBHJIBaHE Ha OMOMEIMIMHCKHM U300paskeHusl,
cpxpansiBaad B DICOM daiinos ¢opmar. [Ipeasun cnenndu-
KaTa Ha MEJUIIMHCKUTE (ailyioBu (HopMaTH U roieMust ooem
JTAaHHU, CBBP3aHH C M3UCKBAHETO 3a MO-ToJIsIMa AWHAMMKA HA
curHana, me O0bpaaT oOCHAECHN W HSKOM OCHOBHU M3MCHEHHS
B OPUTHHAIHHS aNTOPUTHM 3a o0padoTka. [IpegoctaBenu ca
II'BPBOHAYAIHN €KCIIEPUMEHTAIHN PE3YNTATH U ca 0OCHACHH
HSIKOU MO-Ba)KHU 00JIACTH 32 MPUIJIOKEHUE HAa METO/IA.

MATEPUAN U METOA

Ha mpaxTuka ChIIeCTBYBaT OrpOMHO KOJMYECTBO METOAM 32
aHaJIN3 U aBTOMATH3MPaHa CETMEHTAIUS Ha ABIKCHUETO (Me-
TOJM 32 JIETEKLUSI HA IPOMEHHTE), U3IIOA3BAaHU B CUCTEMUTE
3a BHIe000paboTka. XapakTepHO 3a MpeslaraHus Mojedn, €
4ye upe3 usnomnsBaHero Ha 2D u 3D xucrorpamu, To Moxke
na ObJie mprTaraH 3a OJIOKOBAa CErMEHTAIIHS Ha BCIKAKBB BUJI
IUpPOBH JaHHU, TpencTaBeHn kaTo 2D u 3D mMaTpuiy (Kakb-
BTO € CIydasT ¢ MEOWIIMHCKHTE m300paxkeHus). Hemapame-
TPUYHUSIT TOJXO/ M3I0J3Ba J00pe M3BECTHU B IpAKTHKATa
kputepun: Ha Konmoropos, [TUpchH 1 KOMITIIEKCEH KPUTEPHH,
KOHMTO B KOMOWHAIIHS Ca JOCTATHYHO HAJICKTHU 32 OTKPUBAHE
Ha MHHHMAJTHU H3MCHCHHSI U PA3JIHKU MEXKIY JBE ITPOU3BOII-
HO M30paHU M300pakeHus 3a cpaBHABaHe. Hue cMmsarame, de
METOABT 32 3D BEpOSTHOCTHO CTAaTUCTHYECKH AHAIH3 U CET-
MEHTallMs Ha ABMKCHHETO MOKE /1a ObJie peaslHO NMILJIEMEH-
THPaH 1 YCIIEITHO M3I0JI3BaH B CHCTEMHUTE 38 aBTOMAaTU3UPAHO
CpaBHSIBaHE U MPEIBAPUTEITHA 00paOOTKa HA TOJISIMO KOJIHYC-
CTBO OMOMEIHMIIMHCKY M300paxkeHus, chxpansaBanu B DICOM
¢aitnoB popmart. To3u morec MoXKe /1a MPeIX0kKIaa IpuIaraHe-
TO Ha METOIU 3a M3BIMYAHE HA JaHHU U 3HAHUS B Pa3IUIHH
3[PaBHU YUPESIKICHHS, 00y UCHUE U OOMCH Ha J0OPH MPAKTUKH
KaKTO MEXJy MEJHIIM, TaKa U MEX/y HH)KEHEPH, CBbP3aHH C
pa3paboTkara Ha OHOMEAUIIMHCKYA HH()OPMAIIHOHHU CUCTEMU.

CucreMute 3a MaciBHa 00pab0TKa Ha BUAECO3AIMMCH, MOHTAXK H
aBTOMAaTHU3MpaHa CerMEHTAIIMS Ha BUICODHIMU Ca O TUMH3H-
paHu 3a Obp3 aHATU3 HA rojieMu KordecTBa ganuu (big data),
HO T€ ca ChCPEI0TOYEHN OCHOBHO BBPXY IIBETHU H300paKeHUE
C HUCKa JIMHAMHKA B SIPKOCTUTE M HAJTMYHE HA TOJIIMA TPEIIIKa
B ITporieca Ha 06paboTkara nM. ToBa mpaBy MOI3BAHUTE METO-
JI1 IMPEKTHO HEMPUJIOKUMH 33 HYXKJUTE Ha MEIUIIMHCKATA
oOpasHa quarnoctuka. OcHoBara I1e71 Ha Mofiesa, MPE/JI0KeH
TYK, U3I10J13Ba MHOTOMEPHHU XHCTOTPaMy - BEKTOPH Ha CBBp3a-
HU JIBOMKH MMUKCENN (XOMOTEHHM 00J1acTH) B M300payKeHUsITa
u e nobpe omucad B (3), (4), (5).

OcHoBaTa Ha METO/Ia € CBBP3aHa C MpUJIaraHe Ha pasHOOOpas3-

E-HEALTH

motion systems analysis in digital video.

The application of 2D histogram of adjacent pixels
in each image is often used method for comparing
and finding similarities between digital photos. The
modification of the algorithm applies 3D histograms
of adjacent pixels of the series semantic prototypical
image sequences. As usual 3D medical images, deriving
or obtained from MRI, CT, US, etc. can be viewed as
sequences of semantically related video frames, a similar
method can be used to detect similarities and fast pre-
processing and comparison of biomedical images stored
in DICOM file format. According to the specificity of
medical file formats and large amounts of data associated
with the requirement for greater dynamic of the signal,
some major changes in the original processing algorithm
will be discussed. We have provided initial experimental
results and discussed some important areas of method's
application.

MATERIAL AND METHODS

In practice there is huge amount of analytical methods
and automated segmentation of movement (methods for
detection of changes), used in systems for massive video
processing. One basic characteristic of the proposed
model is that through the use of 2D and 3D histograms,
it can be enclosed to block any kind of segmentation of
digital data represented as 2D and 3D matrices. Non-
parametric approach uses well known in practice criteria:
Kolmogorov, Pearson and complex criterion, which are
enough reliable to detect minor changes and differences
between two randomly selected images for comparison.
We believe that the method of 3D probabilistic statistical
analysis and segmentation of movement can be effectively
implemented and successfully used in systems for
automated comparison and preliminary processing
of large amounts of biomedical images, stored in
DICOM file format. This process may precede from the
application of methods for data mining and knowledge
in various healthcare institutions, training and exchange
of good practice between physicians and between
engineers, associated with the development of biomedical
information systems.

Systems for massive video processing, installation and
automatic segmentation of videos are optimized for
fast processing of large information amounts, but they
are mainly focused on the processing of video images
with low brightness dynamics (8 bit RGB images
mostly). Simultaneously, these systems suffer from
some significant disadvantages, which are generally the
lack of precision and the presence of errors between the
original image and already compressed footage, making
them inapplicable directly to the needs of medical image
processing. The base of the model, proposed here, is using
2D histograms related pairs of pixels in the images, which
is well described in the cited below series of publications

() @, ).

The basis of the method is related to the use of a variety

B W W 2015 ™ = = BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.7 M MN: 1M W m ™ 71



ENEKTPOHHO 3[1PABEOINA3BAHE

HU HU3BECTHU METPUKHU 3a CpaBHABAHC Ha CTATUCTUYCCKUTE
JIAHHH MOy YeHH 3a IICHO H300paKEHHS ChC CHIIUTE TAKHBA
Ha npyro uzobpaxkernue (T.Hap. 2D u 3D xucrorpamm). [Ipu-
JaraHeTo Ha HeMapaMeTPUUYEeH METOJ, 3a pa3jiMKa OT APYTH
MeToan, kato 0bpp3a Dypue u YeiiBier Tpancopmarus, mo-
3BOJISIBA JIECHATA aJ]alITUBHOCT Ha Mpe/IaraHuTe alrOpUTMHU,
0e3 1a Hayara crieliu()UYHU OrpaHHYeHUs HaJl 00paboTBaHUTE
JIaHHHU.

OBCBXAAHE

NmrmiemMenTanusaTa Ha mogo0eH Mojen 3a nudposara obpa-
6OTKa, CerMcHTalMs U aHAaJIM3 HAa MCAUITUHCKHU I/I306pa)KeHI/IH
M3IOJI3BAMKK OTBOPEHU COPTyepHU OMONMOTEKH cpela Hsi-
KOJIKO OCHOBHU TIPOOJIEMHU:

1. JIlnHaMuKaTa ¥ Ka4eCTBOTO Ha MEIUIIMHCKUTE H300paxe-
HUS € OT pelaBanio 3Ha4eHue. ToBa He HU MTO3BOJISIBA -
peKTHaTa ynoTpeda Ha anropuT™Mu 3a 00paboTKa Ha CTaH-
IApTHH MUPPOBH (HOTO U BHICO U300paKeHUS, ThI KaTo
Te BBBEXKJAT IPEKOMEPHO MHOTO LIYM U Ipelika B o0pa-
6oTeHuTe N300pakeHns. EQHOBpeMeHHO ¢ TOBa, cieiBa
Jla ce 3ala3d BHCOKO HHMBO Ha pa30upaHe Ha JCHCTBHETO
Ha OIpelesieHn MeTOIu 3a 00paboTKa, 00NacTHTE UM Ha
MPUIOKEHHUE U PE3yITATUTE, OIYYaBaHH C TSAX OT MEIH-
LIMHCKUS TTEPCOHAN. YIIPABICHUETO Ha CHCTEMara TpsioBa
J1a HaroJ00s1Ba ICHHOCTUTE, KOUTO YOBEK M3BBPILBA IIPH
PBYHO CpaBHSBAHE U aHAJIU3 HA H300PaKEHHSL.

2. MenunuHCKHATE H300paKeHUS BapupaT MOMEXIY CH U TI0
OTHOIIIEHNE Ha TPOCTPAHCTBEHATA PE30JIONHs - 256x256,
512x512 u mo-BucoKHu. 3a pa3nuKa OT MYJTHMEIUIHATA
nHpOpMaIys, TP MEAUIIMHCKUTE U300paKeHUs OT 3HA-
YeHHE € caMO OOCKTHT Ha M3CIIC/IBAHETO, KOETO Halara
npeau chOMpaHe Ha CTATHCTHKA 32 M300paKEHUETO Ja
OB/Ie U3BBPIIEHA TPEIU3HA 00EKTHA cerMeHTanus (0Tae-
JISIHE CaMO Ha TAJIOTO Ha MalMeHTa OT ocTaHayius (oH)
B M300pa)XKEHUETO U TIpeMaxBaHe Ha apTedakTh, mpeans-
BUKaHH OT KOHKPETHaTa MOCTaHOBKA Ha H3CJIEIBAHETO
(@ur. 1). MHOro OT CBBPEMEHHHUTE aBTOMATH3UPAHU
anapary MpeaBrkaaT GpyHKIHKs 332 MpeMaxBaHe Ha Te3u
apTe(dakTH, HO HE BUHATU TOBA € Bh3MOHO MPHU OOUKHO-
BEHUTE PEHTI'CHOBU araparu.

E-HEALTH

of known metrics for comparing statistical data, obtained
for an image to the same calculated statistics of another
image (ie. 2D and 3D histograms). The application of
non-parametric method, unlike other methods, such
as fast Fourier and Wavelet transformation allows easy
adaptability of the proposed algorithms without imposing
specific restrictions on data that they can be applied on.

DISCUSSION

The implementation of such a model in the digital
processing, segmentation and analysis of medical images
is meeting several problems that do not it's allow direct
implementation.

1. Dynamics of medical images varies based on the
system type through which are made and the quality
of incision series. That does not allow to apply pro-
cessing standard full-color images and videos. Also,
it doesn't allow the direct use of algorithms to pro-
cess standard digital photo and video images, as they
bring a lot of excessive noise and error in the pro-
cessed images. At the same time it should be main-
tained a high level of understanding of the effects of
certain treatment methods, their areas of application
and the results, obtained with them by medical per-
sonnel. Management system should resemble the ac-
tivities that a person does for manual collation and
analysis of images.

2. The medical images vary and with respect to the spa-
tial resolution 256x256 or 512x512, proposing even
higher resolutions. Unlike the multimedia informa-
tion, in medical imaging is important only the object
of study, which requires to be made precise object
segmentation - separation only of the patient’s body
from the rest of the background image and removing
artifacts, caused by concrete performance study (Fig.
1.) Many of the modern automated equipment provides
a function to eliminate these artifacts, but this is not
always possible with conventional X-ray machines.

Que. 1 Apmeghakmu om peHmeae-
Ho8a CHUMKa, npedussukaHu om
mMexaHu4YHU 0emadnu, pukcupawu
rnosuyusima Ha nayueHma.

Fig. 1 Artifacts of X-ray induced
mechanical parts fixing the position
of the patient.
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3amucuTe Ha MOPEAUIU H300paKeHUS, MOJI3BaHU 1pu 3D
PEKOHCTPYKIUATA, HE Ca ChIIOCTABUMH MKy Pa3IMUHU
MAIUEHTH MOPaIU YUCTO GU3UOJOTUYHH pas3anudus. Taka
M3BJICYCHUTE JTaHHH 3a CIUH MAIMCHT e UMAT CTAaTHC-
THYECKA CHIIOCTABUMOCT OCHOBHO 32 HETO U HE MOrar Ju-
PEKTHO J1a OBbJIaT CPaBHSABAHM C IAHHU 3a JAPYT MMAIUCHT.
[Ipu TOBa, METOIBT HA CPABHSIBAHE HA CTATUCTUYCCKUTE
JIAHHU 32 CIMH MAIHMEHT C Te3d OT JAPYT MAIMCHT € JH-
pexTHO HenpuioxuM. Ciensa ga ObIaT pa3BUTH METO-
JIMKHM 32 HOPMHUpaHEe Ha pe3yJTaTHTe, Kacaelld JaJicHa
MOpEINIIa OT CHUMKH, 32 JIa MOTaT Jja Ob/IaT ChIIOCTABEHU
C pe3yJITaTH OT CHIIUs MAIMEHT, HAIIPABCHHU C JIPYTa CUC-
Tema u T.H. [lo-cepro3eH e mpodiaeMbT 3a ChIIOCTaBIHETO
HA JaHHU OT MHOTO MAI[UCHTH.

[Mopagm nuHAMEKATa Ha TTOBEYETO MEAUITMHCKU M300pa-
)keHue (Hax 12-14 6GuToBa pe3oIroIs), U3XOMHUAT 00eM
CTATUCTUYECKH NAHHU, KAcaell BCSKO €IHO M300pake-
HUe, [e HaJIBUIIN HAKOJKO JCCETKU IBTH CAMUS pa3Mep
Ha KOHKPETHOTO M300pakeHue. Toa ch3gaBa mpooIeMu
¢ Opp3uHaTa Ha 00paboTKa [6] ¥ JOBIHUTEITHU TTIPOOIIe-
MU CBBpP3aHH C MUHUMU3ANWS HA Te3W AaHHHU. ChIIecT-
ByBaT pEIHIla METOAH 33 CETMCHTAIINS Ha MEIUIINHCKU-
Te M300pakeHus Ha 30HU, KaTO eAUH OT e(hDeKTHBHUTE €
MHOI'OKpaTHaTa eHTpomnuitHa cermenranus [7]. Ha ®wur.
2 e mpencraBeHa 3D xucTorpamara Ha H300pakKeHUE OT
®ur. 1, kaTo ¢ eI MUHUMH3AIUS Ha TAHHUTE € U3BBPIIIe-
HO Tpy00 HOpMHUpaHE Ha IPKOCTUTE 10 256 HHUBa (peaHo
edekTHBHATAa TWHAMHKA Ha cuTHana ¢ Haj 2048 HuBa).
be3 MuHMMU3anmsa Ha JaHHUTE AUPEKTHATA UMILJICMEH-
Tanus Ha MeToja Ou rerepupana Hax 64GB craTuctude-
CKa WH(pOpMAIIHS 32 BCSIKO €IHO H300paKeHHE C pa3Mepu
512x512, x0eTo € HeChCTOSTEIIHO.

Que. 2. 3D xucmoepama Ha uzobpaxeHuemo om ¢pue. 1,
kbOemo ce suxdam obrnacmume, Kacaeuwu oyepmaHuemo
Ha obekma om ¢hoHa u apmeghakmume Ha u3obpaxxeHuemo
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3. Series image records, used in 3D reconstruction,
are not comparable between patients due to purely
physiological differences between models of research,
who have their own specificity and the results,
obtained for one patient, although it will have statistical
determinativeness, can not be directly compared with
data for another. Le., the presented above method
of comparing directly series of multidimensional
histograms for different patients, made with different
devices, is directly applicable. The next challenge is to
develop methods for results normalization, concerning
the series of images - to make them comparable with
results from the same patient, made by another system.
More serious is the problem, concerning the collation
of data for many patients.

4. Owing to most medical images (above 12-14 bit
resolution) the output irregular volume statistics will
exceed several times the volume of the particular
image, which creates problems with the processing
speed — solution is described in [6] and additionally,
several problems, related to the minimization
of these data, where can be used multiple entropy
segmentation before subsequent analysis are
presented in citing [7]. Fig. 2 is a 3D histogram of
the image of Fig. 1, where, in order to minimize the
data, is made a gross normalization of luminance to
256, and the effective dynamics of the signal is above
2048 levels. Without minimizing data, the direct
implementation of the method would generate over
64GB probabilistic statistical information for each
image size and resolution 512x512 with 16 bits per
pixel, which is untenable.

Fig. 2 3D histogram of Fig.1, can be seen in those
areas regarding the outline of the object from the
background, and image artifacts
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PE3YNTATU U Bb3MOXHU NMPUITOXEHUA HA
NMPEANATAHUA MOLET

[IbpBOTO HAM-MOAXOASIIO MPUIOKEHUE Ha MpeJiaraHus
MHOTOMEPEH BEPOITHOCTHO CTATHCTHYECKH MOJIEN 3a 00pa-
00TKa M aHaJU3 HAa MEAUIIMHCKU U300paXeHUs € CBBP3aHO
C TIpocieasBaHe TUHAMHUKATa ONpeAesieHo 3a00sBaHe, Thi
KaTo TOH IMO3BOJIsABA OTKPUBAHE HA 30HUTE OT H300pakeHNe-
TO, UMAIIM HE3HAYNUTEIHU N3MEHEHH . BB3MOXKHU TpoOieMu
TyK OMXa BB3HHKHAJH C IPOMSHA HAa TEOMETPUATA HA BBT-
pEIIHUTE U BBHIIHHUTE OPTaHU Ha TAJIOTO CIEA XUPYPTrHIHA
Hameca, HO Te OM MOIJIO Ja ObJaT 00paboTeHH Ype3 PBUHO
HamacBaHe Ha M300paxkeHusITa (ouepTaBaHe Ha 30HUTE, KOH-
TO MPECTABISIBAT HMHTEPEC 32 HAC B M3XOJHOTO H300paxke-
Hue). Karo 115110, METOABT O MO3BOJIMII 1a C€ MPOCIEIBAT
TPYAHO 3a0eJeKNUMHU ITPOMEHHU B JACTaHIHOCTTA, HAIIPHMED
MIpU IpOCIeAsiBaHe Ha CTAaBHU M 30HU UMIUJIAHTH WIIH Y-
'l IMIUTAHTH, TIPA KOUTO € BaXKHO J]a C€ OTPEIENIN CTEIeHTa
Ha CpacTBaHe, OTKJIOHEHUS WM pe30pOanus OT OpraHu3Ma.
ChIlo Taka METOABT OM HAMEPHUJ MPHUIOKEHHUE TPU CHIIO-
CTaBKa Ha MPEABapUTEIIHO cerMeHTHpanu 3D Moxenu Ha Th-
KaHU, OPTaHU M CUCTEMH, BKIIOYUTEIHO U (PYHKIIMOHATHO-
TO UM MOJIETIMpaHe BBB BPEMETO. YCIEIIHa peaau3anus ou
MMaJl IPU CPaBHUTEINICH aHANIN3 Ha M300paKeHUs OT €IUH U
CBIIM MAIIMEHT B IIpolleca Ha JICYCHUE, KaTO TaKa HAJEeKTHO
Ou MOTJIO J1a C€ CpaBHSIBAT 3aIMCH, MIPABEHH C pa3HOOOpa3-
Ha amapatypa. Yecto, B mpoleca Ha JeUeHHe MAalueHTUTE
MTOCEIaBaT Pa3IMYHU 3PaBHU 3aBEICHHS, [IOPU B €IHO U
CBIO JIEYeOHO AUATHOCTHYHO 3aBEACHHE MOrar na Obaar
HAIpAaBEHH 3aIMCH C pa3NnyHa TexHuka. OCHOBHATA IIeNT Ha
MpeIaraHuTe METOIM € TMOATIOMarane paborara Ha MeIH-
IUHCKUA €KCIIepPT P ThPCEHE U CPABHIBAHE HA OOEKTHOTO
chabpkaHue n3mMex 1y MHokecTBo DICOM n3obpaskeHus.

MOOAUDPUKALIUA HA TEXHUKU 3A
MHOIOKPATHA EHTPOIMUAHA
CErMEHTALUA

Entponusta e nodpe mM3BecTHa MspKa 3a aHAJIN3 U CPaB-
HsBaHE Ha M300pakeHus. [IpuiiokeHNeTo Ha MHOTOKPATHO
CerMEHTHpaHU EHTPONMHWHHM (QYHKIUU HAJ €JHO M CBHIIO
n300pakeHNe HaMupa CBOWTE peaju3allid, KaTo Taka ce
MIOCTHTAa MUHUMH3AIKs Ha JaHHWUTE, 03 ApacTHdHa 3aryoa
Ha nHpopManus. To3um Moaen MPaBH BH3MOKHO OTICITHHUTE
CBBpP3aHHM 30HU B M300paXCHMETO Jla CE MPEJCTaBAT KaTo
eAMHHA TpocTpaHCcTBeHa cTpykrypa (Pur. 3.). Cnexsa na
O0bae oTyeTeH M (GaKTHT, 9€ KOMMIOTHPHATA CErMEHTAIUs
MOXe Ja Ob/ie TIoI3BaHa KaTo moArnomaramni (GpakTop B mpo-
Iieca Ha IMarHOCTHKA.
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RESULTS AND POSSIBLE APPLICATIONS
OF THE PROPOSED MODEL

Firstly, the most appropriate application of the proposed
multidimensional statistical probability model for
processing and analysis of medical images is to
trace disease dynamics, because the method allows
observation of those areas of the image, that hasn't
yet clearly changed from recordings, made at various
treatment stages. Possible problems here would occur
by changing the geometry of the internal and external
organs of the body after surgery, but they could be fixed
by software methods for manual adjustment of images.
Generally, the method would allow to track hardly
noticeable changes in detail as in periodic monitoring
of rise and dental implants or other implants, where it
is important to follow the degree of scarring or the
absorption by the body. The method also would find
appropriate use in comparison to prior segmented 3D
models of tissues, organs and systems, while can not
be applied directly, since the current approach ignores
some of the details. The method can very well be applied
for comparative analysis of images, relating to the same
patient in the treatment process, thereby reliably could be
compared with the entries made by variety of apparatus.
Often, in the process of treatment, patients visite different
hospitals and even in the same hospital can be made 3D
recordings with different techniques. This poses some
problems, connected to the opportunities for objectively
comparison of differences between these records over
the time. By the proposed model using 3D histograms
and Kolmogorov criteria, we reliably could define the
dynamics of change between the individual pictures. The
main objective of suggested methods is to support the
work of the medical expert in searching and comparison
of object content from multiple DICOM images.

MODIFICATION TECHNIQUES FOR
MULTIPLE ENTROPY SEGMENTATION

Entropy is a well known measure, used in the analysis
and comparing images. The application of multiple
segmented entropy functions at the same image, finds
realization and implementations, thus can be achieved
sufficiently objective minimization of data without
significant information loss. This model makes possible
one medical image with very high dynamics to submit
and process image with far less performance but better
segmentation (Fig. 3.) Such techniques may include
pure histogram groupings, because they are equally
applicable, both for the entire image, as well as locally to
speciffic areas of it. It should be noted that the computer
analysis could only be used as a supporting factor in the
medical experts work and diagnosis.
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Que. 3. CeameHmupaHe Ha uzobpaxeHue om MazHUMeH
pe3oHaHc Ha eflaga — 1, ceameHmupaHo u3obpaxkeHue ¢
pasrno3HasaHe Ha 8epPOsIMHOCMHOMO pa3npedesieHuUe Ha
rnukcesume om omoesIHUMe op2aHu — 2, ceaMeHmupaHe
rnocpedcmeom 3D enmponuliHa Macka, xucmoepamama Ha
usobpaxeHue — 1 U cbomeemHuUmMe omMKpPUMuU cbernadeHus
8b8 8ePOSIMHOCMHOMO pasnpedesieHue Ha omoesiHuUme
opeaHu u npedsapumersiHO U34uUc/1eHOmMo cpedHO camuc-
muyecko omkrioHeHue — A, B, C, D, E

KOMIMJIEKCHA METOAUKA 3A NOOOBPEHA
BU3YANU3ALINA

Kato apyr mpumep 3a NpuiIOKeHHE HAa OTBOPEHUTE COPTY-
€PHU MPOAYKTH MOXKE J]a CE [TOCOYH peaau3alusITa Ha KOM-
MIJICKCHA METOAMKA 32 00paboTKa W KOJOpU3alWs Ha YEPHO
6enmn m3o0pakeHus. IlpM TO3W MOIXOX BB3MPHUATHETO HA
n300pakeHus C BICOKA IMHAMHUKa Ce 3ala3Ba, KaTo Te OuBar
MpeaBapUTEIHO 00paboTeHu 1 onBeTeHU. CaMOTO OLBETSIBA-
HE MOJXKe J1a cTaBa ¢ T.Hap. TaOJnuIy Ha ChbOTBETCTBUE, KBAETO
MPEIBAPUTEIHO € U3BECTHO KAKBU CHBHU IOJYTOHOBE IMPH-
TeXaBa onpesieseH 00eKT M BCHUKH MECTa B OPUTMHAIHOTO
M300pakeHUEe, KOUTO ChOTBETCTBAT HA-BEPOSTHO HA 0OCKTA,
Ce OIIBETSIBAT B ONPEJICIICH [BAT OT MIPEIBAPUTEIHO MOAOpaHa
MaJUTpPa WU JHHAMHYHO. BTOpOoTO M300pakeHue ¢ 00pado-
TEHO upe3 rpynupane B 3D xucrorpamara my, KaTo Taka Xo-
MOTEHHHTE 00J1acTH ca Mo-100pe MoAYepTaHH.

E-HEALTH

Fig. 3 Segmentation of magnetic resonance image of
the head - 1, segmented image recognition probability
distribution of pixels of different authorities - 2 3D
segmentation by entropy mask, histogram of the image
- 1 and the corresponding no matches in the probability
distribution of the various bodies and pre- estimated
average satisticheski deviation - A, B, C, D, E

COMPLEX METHODOLOGY FOR
IMPROVED VISUALIZATION

As another example of the application of open software
products it could be pointed the realization of a complex
methodology for processing and coloration of black and
white images. Under this approach, the perception of
images with high dynamics is preserved, as they are pre-
treated and coloured. The actual colouring can be done
with so-called Correlation tables, where it is known what
greyscale possess a concrete object and all the objects
in the original image, which correspond most likely
to it can be shown in certain color from a pre-selected
range or dynamically. The second image is processed
by grouping in it's 3D histogram, thus the homogeneous
areas are better highlighted.
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®ue. 4. OpuauHasiHo oygsemeHo cuo MoJYMOHO80 U30-
bpaxeHue u npedeapumesiHo 06pabomeHo Ype3 epynupaHe
Ha xomogeHHUme 30HuU ¢ 3D xucmoepama (ecpekmbm e
no0obeH Ha nosly4eHus ypes fiokaHa modosa unmpayus,
HO e efiobasiHo Mpuioxum)

E-HEALTH

Fig. 4. Original colored grayscale image and pre-
processed image by grouping homogeneous zones with
3D histogram (the effect is similar to that obtained by
filtration local mods, but it is globally applicable
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3AKJTIOMEHUE

HampaBeHuTe eKCepUMEHTH MOKA3BaT, Y€ MPHIATaHeTO Ha
moaudunupann meronu 3a 3D xucrorpamua obpaborka Ha
MEUIIMHCKH H300paxeH st MOXe J1a O'b/1e OJI3BAaHO B MPOIIe-
Ca Ha CpaBHABAHEC HA MCAUILIUMHCKH 3aIIMCU U OTKPUBAHECTO Ha
nporpeca Ha JaJicHo 3a00JisiBaHe U 0COOCHO TaM, KbJICTO S/IH-
HUST OT 00CKTHTE — HAIPHMEP UMILIAHT, He O CIIeABAaIo Ja
THPIH U3MCHCHUS HA CBOUTE (PU3UYCCKHU TTApaMETPH, Pa3Mep
1 MO3unuA CIipsiMo 3aO6I/lKaHﬂl_U,l/ITe 'O ThKAHH.

Bobrpekn omnucaHuTe OrpaHHYCHHs], MpeiaraHata TeXHH-
Ka 32 MHOTOKpaTHa CHTPOIMHHA CEerMEHTAllUs Ha OTACITHH
n300pakeHust Ou jana 100bp Pe3ysiTaT B ONMUCAHUTE CIIydau
M MOXeE Jla Ce M3IMO0JI3Ba KATO METOJI 3a IIbPBOHAYAIHO HAMa-
nsBaHe Ha oOmms 00eM cTaTucThYecKka WHGOpMAIUs, HeoO-
XOJIMMa 3a CPaBHSIBAHE HA OT/ICITHUTE H300paKEHUSI.

KBM HacTOSAIINSA MOMEHT IpejiaraMe MoI3BaHeTO Ha METo/Ia
Ja 0bJie OrpaHUYCHO A0 MU3CIECABAHE U IMPOBEXKTAHE HA PEIU-
[[a eKCIEPUMEHTAIHN U CPABHUTEIHHW AaHAJIU3M HA MHOXE-
CTBO M300pa)XeHHs B CHTYAaIlWU, W3UCKBAIIH IIPOCIEASBaHE
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CONCLUSIONS

The presented experiments show that the application of
the modified methods for 3D histogram processing of
medical images can be used in the process of comparing
medical records and following disease progress, and
particularly where one of the objects - for example
implant, should not tolerate changes in their physical
parameters and size. The implementation of the method,
however, encounter a number of problems, which are
mainly related to the need for very serious computing
system in terms of nominal volumes memory, which
can equally well be used for analysis and comparison
of medical images with different dynamics and spatial
resolution.

Despite these limitations, we offer a technique, known
as entropy segmentation of multiple individual images,
which aims to minimize the preliminary data set prior to
the accumulation of statistical information, concerning
specific study, comparison or experiment. At the same
time, the different techniques for segmentation of medical
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ajanragyuAaTa Ha OpraHu3Ma KpM IIpOTE3U € MIPOMEHJIMBA UJIN
HU3MECHsCMa I'€OMETPUA, 3a KOUTO ClIydand € HaJIMYHa II'bJIHA
JOKYMCEHTAaIMs NPEAN U CJICA TOCTABAHETO UM.

3a Te3u NOMBIHUTEITHH PEATHH U3CIICABAHNS ClIe/[Ba J1a Ob/e
ThpCeHa MHUpoKa (opMa Ha CHTPYAHUIECTBO C BOACIIHN ME/IN-
LUHCKY OPraHM3allMi M KJIMHUKK B 00JacTTa Ha oOpa3HaTa
JIMarHOCTHKA, KaTO TaKa IIe Ce MOCTUTHE NOBHUIIaBaHE Ha Ka-
MalUTeTa Ha CIEeUAINCTUTE OT JIBeTe chepy B KOHKpETHKa-
Ta Ha IpUJIaraHe Ha OTBOPEHU COPTYEPHU MHCTPYMEHTH 3a
KOMITIOTBPHO TIOJIIOMaraHe, aHaiu3 U o0paboTka Ha Menu-
LIUHCKH N300paKeHNU .

BJNIArOOAPHOCTH

Hacmoswusam npoexm be peanuszupan ¢ npunoxcenue na MIT
Pydicom pure python nakem 3a obpabomrxa na DICOM u3zo0-
Opasicenus, Kamo aHaIU3Upanume MeOUYUHCKU uzoopasice-
Hus ca ceéanenu om http://www.barre.nom.fr/.

Hskazeame onazooapnocm u na 0-p Typues 3a npedocmage-
HUSL CMOMAMONO2UYEH APXUBEH MATNEPUAL.
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images, widely used today, give radically different
results and can be used equally well by untrained and
non-medical staff.

At present, the method application could be limited to the
study and implementation of number of experimental and
comparative analysis for plurality of images, relating to
situations requiring tracking adaptation of the organism
to the prostheses of variable geometry, whose basic form
is 100% pre-known.

The additional field research should be sought broad
form of cooperation with leading medical organizations
and clinics in the field of imaging, thus will increase the
capacity of specialists from both areas in the concrete
implementation of open software tools for computer
assisted processing and analysis of medical images.
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KITIMMATUYHUTE NMPOMEHU
B EBPOIA U ONMACHOCTTA
OT MUKOTOKCUHWUTE

Tepu Bpaduesa
Hayuonanen yenmuvp no obwecmeeno 30pase u aHaiu3u

PE3IOME

Knumamuunume npomenu moeam 0a 6v3oelicmean 6vpxy
PA3NPOCMPAHEHUEeMO HA 3aMbpCUmenume 6 pasiudnume
emanu Ha XpanumenHama gepuad, om nbpEULHOMo PouU3600-
cmgo 00 koucymayusima. Cevpsanume ¢ kiumama gpakmopu
BKIIOUGAN. NPOMEHU 8 MeMNepamypama u eaiedcume, yse-
JUYeHa 4ecmoma u UHMeH3Umenm Ha eKCmpemaiiume nposieu
Ha épememo, 3amonjisine Ha OKeaHume U NOOKUCeNs8ane om
Kucenunnume O0wocooge. bnaconpusmnama memnepamypa
U 61a2a ca pewasawu 3a pazeUumuemo Ha MUKOMOKCUSEH-
Hume 2vOu u 0bpasyeanemo Ha muxomoxcunu. Inaguusm
PUCK 8 pazgumume CMpanu uje ce Habaoasd 6 pecuoHume
¢ ymepen kaumam. Tosa ce ocnogsasa Ha noxausane na mem-
nepamypume nao 30°C, koumo we 6v0am 61azonpusimuu 3a
agramoxkcunonpoOyKyus u mosa geve npedCmasined 3Ha¥UM
puck. [newmnume cmyoenu pecuonu mo2am 0a CIMaHam ysi3-
BUMU KbM NpobIeMume, c6wbp3anu ¢ OXpamoxcun A, namynun
u Fusarium moxcunume (nanp. dezoxcunusaienon). Knuma-
IMUYHAMA NPOMSAHA MOICE CHUJO Od 8b30CUCTBA bPXY COYU-
AHO-UKOHOMUYECKU ACNEeKMU, CEbP3AHU C XPAHUMeIHUme
cucmemu, Kamo Ceicko CMONnaHCmeo, HCUGOMUHCKA NPOOYK-
yus, enoOAIHAMA MbP2oB8Usl, 0EMOSPAPCKOMO U YOBEULIKOTO
nogeoenue, KOUmo Guusisim Ha 6e30nacHOCmma Ha Xpanume.

Tasu cmamus npasu npeeied Ha NOMEHYUATHUME 8b30eli-
CMBUsL HA NPOSHOZUPAHUME NPOMEHU 6 KAUMAMA 8bpPX) KOH-
MAMUHUPAHEMO HA XPAHUMe ¢ MUKOMOKCUHU 8 PA3TUYHUME
emanu Ha Xpasumenwama eepued, uoewmuuyupa aoan-
MAYUOHHU cmpameuu U HAYYHOU3CIe008AMENCKU NPUO-
pumemu OMHOCHO GAUAHUEMO HA KIUMAMUYHUME RPOMEHIU
8vpxy bezonacnocmma na xpanume. Cmamuama 3aKu04ad-
8a, ue Cvuecmsysa HeoOX00UMOCH OM MedHCOYCeKMOPHO U
MeANCOYHAPOOHO Koonepupane 3a no-006po pazbupare Ha
npomexeHama cumyayusi 6 6e30nacHOCmma Ha Xpaxume u
8 pazpabomeanemo u 8v6edCOAHemo HA A0AnmMayuoHHUme
cmpamezuu, KOumo 0a aopecupam CneuwHume puckoge, c8bp-
3aHU ¢ KIUMAMUYHUME RPOMEHU.

Kntouoeu oymu: xnumMaTHUYHUTE NPOMEHU B EBporma,
MHUKOTOKCUTCHHH FL6I/I, MHUKOTOKCHUHH
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CLIMATE CHANGE
IN EUROPE AND THREATS
OF MYCOTOXINS

Terry Vrabcheva
National Centre of Public Health and Analyses

ABSTRACT

Climate changes may have an impact on the occurrence
of food safety hazards at various stages of the food
chain, from primary production to consumption.
Climate related factors include: changes in temperature
and precipitation patterns, increased frequency and
intensity of extreme weather events, ocean warming and
acidification. Favourable temperature and water activity
are crucial for mycotoxigenic fungi and mycotoxin
production. A major risk in developed countries will be
in temperate climates. This is based on temperatures
increasing to >30°C, which would be conducive to
aflatoxin production and represent a significant risk.
Currently cold regions may become liable to temperate
problems concerning ochratoxin A, patulin and
Fusarium toxins (e.g. deoxynivalenol). Climate change
may also affect socio-economic aspects related to food
systems such as agriculture, animal production, global
trade, demographics and human behaviour which all
influence food safety.

This paper reviews the potential impacts of predicted
changes in climate on food contamination with
mycotoxins at various stages of the food chain and
identifies adaptation strategies and research priorities
to address food safety implications of climate change.
The paper concludes that there is a need for intersectoral
and international cooperation to better understand the
changing food safety situation and in developing and
implementing adaptation strategies to address emerging
risks associated with climate change.
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BbBEOEHUE

B nawanoro na 2015 r. nmpesngentsT Ha CALLl Bapak O6ama
B CBOETO M3SIBJIICHHE MPE]] aMEPUKAHCKATa HAIUS OMTUCBA KAaTO
Hali-roisiMa 3ariaxa 3a ObJCIIUTE TTOKOJICHUS KIUMMATHIHU-
Te mpoMeHH. B rmobamen mamab 2014 r. e Omira Hali-ToOTLIaTa
TOIMHA, OTKAaKTO CE€ BOOM 3alllic Ha TeMmepaTypure. ,,EnHa
TOIMHA HE O3HAYaBa TCHICHIMS , Ka3Ba B CBOCTO OOPBIICHNUE
Bapax Ob6ama, ,,HO OT HAYaJIOTO HA PETHCTPALNNTE, IHPBUTE
15 roguauM Ha 21 Bek ca Haili-ToruTe, kKaro 2014 e Haii-rope-
miara”. Ot 1880 r. cpenHata Temmeparypa Ha MOBBPXHOCTTA
Ha 3emsTa ce ¢ yBenuumia ¢ 0.8°C crnopen yuenu ot NASA,
KaTo Hal-CUIIHO € 3aTOIUISIHETO Ipe3 nocieanuTe 30 roauHu.
,»AKO HE JIeiicTBaMEe CHEPrUYHO, MpoabnkaBa ObaMa, HUE 1IIe
MpoaBbIKaBaMe J1a ObJIeM CBUJICTEIU HA ITOKAYBaHEe HIBOTO HA
OKCaHWUTE, TO-JIBJITU ¥ MMO-TOPEIIH BBIHH, ONTACHH CYIIU H Ha-
BOJHCHHUSI, MACHBHHU Pa3pyIICHIs, KOUTO Ja JOBEIaT 0 Hapa-
CTBaHC Ha MHUTPANHSTA, KOHGIUKTH U T4 M0 ISUIOTO 36MHO
KBJI0O”.

Konu Xenerop, 6uBIl eBponeicky KOMHUcap 3a JEHCTBUSTA B
o0nacTTa Ha KiiuMmara, 3assu npe3 2013 r.; ,,HamansBaneTo Ha
EMHUCHHTE Ha MApPHUKOBH I'a30BE B CBETAa TPsIOBA Ja MPOIBII-
KU J1a ObJIc OCHOBHUST HU IMPUOPUTET, 32 Ja CE 3abPIKHU III0-
OaHOTO 3aromistae o 2°C M Ja MPenoTBPAaTUM OIACHOTO
HM3MEHCHHE Ha KiauMara. HeOmaronpusTHUTE TOCICOUIH OT
M3MEHCHHETO Ha KJIMMara obade ca Bce MO-siBHU B EBpoma
nuec. [IprcmocoOsBaHETO KBM TE3W M3MECHEHUS € €IHO OT
Hal-OCHOBHUTE TPEIU3BUKATEICTBA ITPEA TEPUTOPHATHOTO
pasButue B EBpoma”.

Temroro Ha 3aTOIUISIHETO € MO-O0Bp30 B EBpoma, oTKOIKOTO
B JPYrd 4acTH Ha CBETa, KaTO Mpe3 HOCIEAHOTO IECETUIIe-
THE TEeMIIepaTypara Ha €BPONEHCKHsS KOHTHHEHT € CPEeIHO C
1.3°C Hag paBHUILIETO OT MPEAH MPOMUILIEHATA PEBOIOLUS,
B CpaBHEHHE ChC CPETHOTO 3a cBeTa mokauBaHe oT 0.8°C. Bb3-
JecTBUATA ce pa3nudaBat B pamkuTe Ha EC B 3aBHCHMOCT OT
KJIUMaTa, Teorpa)CKuTe U COLUAIHO-MKOHOMUYECKUTE YCIIO-
BUS1, HO BCUYKH ABPKaBU-UJICHKH Ca N3JI0KEHU Ha N3MEHEHHe-
TO Ha KJIMMaTa. HAKOM eKCTpeMHH METEOPOJIOTHYHH SBICHHS
ca ce ysenuunian, a B FOxua u [lentpanna EBpona 3auects-
BSIT MIEPUOINTE HA HEOOMYAIHN TOPELIMHU, TOPCKUTE TI0XKApH
u cymute. IIporHosupar ce nosede Baneku U HAaBOAHEHUS B
Cesepna u Cesepoustouna EBpona. 3auecTsIBaHETO Ha TaKUBa
CBHOMTHS BEPOSITHO I1I€ YBEINYH Maiiada Ha OeCcTBHITa, BOjIe-
M JI0 3HAYNTEITHN MKOHOMHUYECKH 3aryowu, rmpobiemu 3a 00-
IIECTBEHOTO 3/IpaBeoIa3BaHe ¥ CMBPTHH CIydaH.

Bp3aelicTBUETO Ha KIMMATUYHUTE IPOMEHU BBPXY Pa3JIMuHU
ACIIEKTH Ha YOBEIIKOTO 3/[paBe M OJIarornoydne € NpeaMeT Ha
IIUPOKO 00CHKIaHE, 0COOCHO Mopaau (GakTa, ue TI00aTHUSIT
KJINMAT Ce MPOMEHsI 1M0-0bp30 Mpe3 MOCIeHUTE roAuHu. B
CHIIOTO BpeME HEJOCTATHYHO BHUMAHUE C€ OOpbIIa Ha MO-
CJIE/ICTBHUSITA OT KJIMMATHYHUTE MPOMEHHU 3a XpaHUTEIHATA
cHCTeMa, KOSITO BKJIIOUBA BCHUYKHU €Tl [0 XpaHUTEIHATA Be-
pura ,,ot (hepmara 10 BurnaTa” (IbPBUYHOTO TPOU3BOJICTBO,
TpaHCcopTa, ThProBUsiTa, ChbXpaHeHHeTo). B muteparypara
ce cpeia HHOOPMAIIUST OCHOBHO 3a MOCIEICTBHUITA OT KIIH-
MaTHYHHATE IpoMeHH BBpXY “food security” (mpomoBosCTBe-
HaTa CUTYPHOCT), KosiTo ce omperenst oT C30 KaTo «I0CThII
JI0 JlocTaTb4Ha, Oe30MacHa ¥ nuTaresHa xpaHa». OyakBaHu-
TC KJIIMMAaTUYHU NNPOMEHU CC MPEABUIKAA 1a UMAT HETAaTUBHO
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INTRODUCTION

In early 2015, US President Barack Obama in his seventh
State of the Union address described the climate change
as the greatest threat to future generations. Globally,
2014 was the planet’s warmest year since temperatures
have been put on record. «Now, one year does not make a
trend, but this does - 14 of the 15 warmest years on record
have all fallen in the first 15 years of this century», said
in his speech Barack Obama. Since 1880 the average
temperature of the Earth’s surface has increased by
0.8°C according to scientists from NASA as the strongest
warming is over the last 30 years. «If we do not act
forcefully, we will continue to see rising oceans, longer,
hotter heat waves, dangerous droughts and floods, and
massive disruptions that can trigger greater migration,
conflict, and hunger around the globe», continued
Obama.

Connie Hedegaard, a former European Commissioner
for Climate Action, said in 2013: «The reduction of
greenhouse gases in the world must continue to be our
main priority to keep global warming below 2°C and
to prevent dangerous climate change. Adverse effects
of climate change are, however, more pronounced in
Europe today. Adapting to these changes is one of the
main challenges for territorial development in Europe.»

The pace of warming is faster in Europe than in other
parts of the world in the last decade as the temperature
on the European continent is an average of 1.3°C above
the level before the industrial revolution, compared to the
world average increase of 0.8°C. Impacts vary across the
EU depending on the climate, geographical and socio-
economic conditions, but all Member States are exposed
to climate change. Some extreme weather events have
increased, and in South and Central Europe become
more frequent heat waves, forest fires and droughts.
More rains and floods are forecasted in northern and
northeastern Europe. Increased frequency of such events
is likely to increase the scale of the disaster, leading to
significant economic losses, public health problems and
deaths.

The impact of climate change on various aspects of
human health and well-being is widely discussed,
especially because the global climate is changing more
rapidly in recent years. At the same time, insufficient
attention is paid to the effects of climate change on the
food system, which includes all stages in the food chain
«from farm to fork» (primary production, transport,
trade, storage). In the literature is met basic information
about the consequences of climate change on «food
security» (food security), which is defined by WHO as
«access to sufficient, safe and nutritious food.» Expected
climate change is predicted to have a negative impact on
food security, especially in developing countries on the
African continent.

In recent years it has become clear that harmful effects
of climate change are possible on food safety. Directly
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BB3JICIICTBHE BBPXY MPOJIOBOJICTBEHATA CUTYPHOCT, 0COOEHO B
pa3BUBAIUTE CE CTPAHU Ha APUKAHCKHS KOHTHHEHT.

B nocnenauTe TOAMHM CTaHA SICHO, Y€ ca BH3MOXKHH U BpPE-
HHN BBSﬂeﬁCTBHH Ha KIMMAaTHUYHUTE IMMPOMCHH BBHPXY 0e30-
MacHOCTTa Ha XpaHuTe. [IpsKO OTHOIIEHHE KBM CEJICKOTO
CTONAHCTBO M 0E30IIaCHOCTTAa Ha XpaHWTE MMAaT: yBeJIH4YaBa-
HE Ha TeMIleparypara, KoJeOaHHs BBB BaJCKUTE, CyllaTa U
armoc(epuns CO,. CpeHOTO yBENTMYEHNE Ha TEMIIEPATypara
1o kpast Ha 2050 1. ce ouakBa aa 0bae 3°C, CPeTHOTOIUIITHUATE
BAJICKU B EBpona 3HAYUTCIIHO 1€ CriaiHaT, HO CKCTPEMHUTE
JTHCBHU BaJie)kH Iie ce yBenuuaT B CeBepra Eppomna (Solomon
u cbasT., 2007). Konuentpanusara na armocdepnus CO, mo-
CTOSIHHO ce yBenuyaBa u Beue € Haj 100 ppm. [Hopanu rio-
0aTHOTO 3aTOIISHE KAaNaIMTEeTHT Ha CylIaTa W OKeaHWTE JIa
abcop6upar anTponorennus CO, HaMansABa U CIEIOBATEIHO
Bee no-rojiemu konudectsa CO, 1e ocrasar B arMoc(epara
P TO-TOITBJI KiauMaT (Solomon u cbaBr., 2007).

IIpes 2007 r. EBpomeiickata kommcus myonukyBa Green
Paper Bppxy knmmarnunute npomenn B EBpoma (European
Commission, 2007). B Hes ce mocouBa, 4e 0 Kpasi Ha TO3H
BEK Cpe/[HaTa I'OJIMIIIHA TEMIIEpaTypa ce 04aKBa Jia Ce TIOBUIIH
¢ 4-5°C B crpanute ot IOxnHa EBpona u pernona Ha UepHo
Mope (B Ta3W rpyna Biu3a bwirapus) U 1Mo-Majiko HaJIWIHA
Boma. Te3n nBa daxTopa (MMOBHIICHA TEMIIEpATypa M MO-Ma-
KO BOJIa) MOTaT Ja JAOBEJAT 0 HaMaJIIBaHE HA CEJICKOCTOIAH-
ckute nobusu ¢ 10-30%, cymia, Topemy BbHIHU, €pO3Us Ha
1oyYBara, JIOPH OIMYCTHHSBAHE. 3a OCTaHAJUTE PETHOHHM Ha
EBpoma cpemHOroquImHOTO HapacTBaHE HA TeMIlepaTypara
ce MpeaBIK/a J1a 0bJie Mo-c1ab0, HO C YCHIICHU BaJICKH MPE3
3uMarta, OypH u HaBogHEeHU. OCOOCHO 3acTpaIleHu OT CHITHA
BaJIeXH U HaBOJHEHUs ca crpanute oT CeBepHa EBpoma, HO
MY TSIX C€ OYaKBa HapacTBaHE Ha CEJICKOCTONAHCKHUTE I00u-
BU 110PaJIN YBJDKEHUS CE30H Ha PAcTeX U MO-IBJITHS IEPUOJ
Ha OTCHCTBHE Ha ClIaHa.

KITIMMATUYHUTE NPOMEHU U
MUKOTOKCUHUTE

[TpenBrxAaHUTE KIMMATHIHU MPOMEHH BEPOSITHO IIE JIOBE-
JaT 10 3aCHJIBAaHE HA CHIIECTBYBAIIUTE WIIH MOSBA HA HOBH
6onectu mo pacrenusTa (Gregory u cpaBT., 2009; Madgwick
U CcBaBT., 2011). MHOTO peKonATH OT 3bPHEHU KYITYPH, SIKH,
TUIOJIOBE, MOTaT Jia ObJaT KOJIOHU3UPAHU U MHPEKTHPAHH OT
MHUKPOCKOIUYHHU I'b0U OT pojoBere Aspergillus, Fusarium u
Penicillium, KouTO J1la KOHTAaMUHHPAT SIAMMHUTE YaCTH C TOK-
CHYHU BTOPUYHU METaOOJUTH — MUKOTOKCMHU. HezaBucumo
OT YCHJIMSITA J]a C€ KOHTPOJIMpPA TO3U MPOLEC, TOKCUTE€HHUTE
I'bOM Ca pa3NpoCTpaHEHU MOBCEMECTHO B IpHpoaara. Muko-
TOKCHHHTE CE MPOAyIHpaT OT HalH-pa3IMuHU I'bOHHU BHUJIOBE,
KOWTO KOJIOHU3UPAT TOJISIM OpOi KyJITypH H INIOI0BE, OCOOEHO
B €TANUTE HA KyJITUBHUPAHE U ChXpaHeHHe. Te ca XMMHUYECKH
CTaOWJIHN ¥ B TOJISIMA CTENEH YCTOHYMBH Ha MOBEUETO TPO-
mecu Ha 00paboTKa Ha XpaHUTE M QypakuTe, KOETO BOIHU IO
KOHTaMHHMpaHE Ha KpailHuTe mpoaykrtu. IIpuembT Ha KOH-
TaMUHHPaHH ¢ MUKOTOKCHHU XPaHU U (ypaku MPen3BUKBA
BpenHH e(heKTH BBPXY 3/[PaBETO HA XOpara U )KUBOTHHTE. [ py-
rara Ha TOKCHYHHUTE TPUXOTELCHH, KOSITO BKJIIOYBA JI€30KCH-
Husanenosn (DON), nusanenon, T-2 toxcun, HT-2 Tokcun, a
CBIIO TaKa JpyTrH Qy3apuyM TOKCHHH, KaTo 3eapasieHoH 1 Qy-
MOHHU3MHHTE, ca Hal-pa3poCTPpaHEHNTE B CBETa MUKOTOKCH-
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related to agriculture and food safety are: an increase
in temperature, fluctuations in rains, drought and
atmospheric CO,. Average temperature increase by the
end of 2050 is expected to be 3°C, the average annual
rainfall in Europe will significantly fall, but extreme
daily rainfall will increase in Northern Europe (Solomon
et al,, 2007). The concentration of atmospheric CO,
has steadily increased and is now above 100 ppm. Due
to global warming the capacity of the land and oceans
to absorb anthropogenic CO, decreases and therefore
increasing amounts of CO, will remain in the atmosphere
in a warmer climate (Solomon et al., 2007).

In 2007 the European Commission published a
Green Paper on climate change in Europe (European
Commission, 2007). It states that by the end of this
century the average annual temperature is expected to
rise by 4-5°C in southern Europe and the Black Sea region
(in this group enters Bulgaria) and less available water.
These two factors (increased temperature and less water)
can lead to reduced crop yields by 10-30%, droughts,
heat waves, soil erosion, even desertification. For the
other regions of Europe, the average annual temperature
increase is expected to be less, but with strong rainfall in
the winter, storms and floods. Particularly vulnerable to
heavy rainfall and floods are the countries of northern
Europe, but it is expected growth in crop yields due to the
extended growing season and a long period of absence
of frost.

CLIMATE CHANGE AND THE MYCOTOXINS

Projected climate change is likely to lead to a
strengthening of the existing or appearance of new plant
diseases (Gregory et al., 2009; Madgwick et al., 2011).
Many crops of cereals, nuts, fruits, can be colonized and
infected by fungi of the genera Aspergillus, Fusarium
and Penicillium, which contaminate edible parts of
toxic secondary metabolites - mycotoxins. Despite
efforts to control this process, toxigenic fungi are widely
distributed in nature. Mycotoxins are produced by a
variety of fungal species that colonize a large number of
plants and fruits, in particular in the steps of cultivation
and storage. They are chemically stable and substantially
resistant to most processing of food and feed, which leads
to contamination of the final products. The intake of food
and feed contaminated with mycotoxins cause harmful
effects on the health of humans and animals. Group
of toxic trichothecenes that includes deoxynivalenol
(DON), nivalenol, T-2 toxin, HT-2 toxin, as well as other
Fusarium toxins like zearalenone and fumonisins are
most prevalent mycotoxins all over the world in cereals,
especially in wheat , barley, oats, rice and maize. These
toxins are produced by fungi of the genus Fusarium,
which occur in temperate climates of Europe, America
and Asia.

Other mycotoxins in cereals include aflatoxins and
ochratoxin A. Both mycotoxins produced by certain
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HU I0 3bPHEHUTE KYJATYpPU U OCOOCHO B MIIEHMIIATA, CUEMHU-
Ka, OBeca, Opu3a U IapeBunara. Te3n TOKCUHY ce TPOoAyLupaT
ot reduTe oT pox Fusarium, KOMTO ce cpemaTr B yMepeHHs
kiuMat Ha EBpomna, AMepuka u Asus.

Jpyru MUKOTOKCHHH 110 3bPHEHHUTE KYJITYPH BKJIFOUYBAT adia-
TOKCHHHTE M OXpaTOKCHH A. U 1BaTa MUKOTOKCHHA ce 00pa3y-
BaT OT HsKOM BUOBe OT pox Aspergillus. B EBpomna aduatok-
CHHHTE ce nmpoayuupar ocHoBHO oT Aspergillus flavus, karo
aguarokcud Bl e enuH oT Hali-cuiaHHMTE KaHUeporeHu. Tesu
TOKCHHHM C€ CPeIIaT YeCTO B 3bPHEHNUTE KYJITYPU U B IPOJYK-
TUTE HA 3bPHEHA OCHOBA OT CPEM3EMHOMOPCKHUTE CTPAHH, MO~
panu cyOTpONMYEcKHs KIIMMart, OJIaronpusTeH 3a pacTexa Ha
Aspergillus flavus. OxpaTokcun A ce 06pa3yBa B CTpaHUTE Ha
Cesepna EBpona ot reonukara Penicillium verrucosum.

Bcuukn MUKOTOKCHHH, KOUTO €€ TIPOAYIUPAT OT T€3U I'bOH,
MPOSIBSIBAT 3HAYMTEIHU BPEIHU CPEKTH BBPXY 3APABETO HA
Xopara M *KUBOTHUTE, KOrato ce mpuemar ¢ xpanata. Cpen
Hali-OMacHUTE BB3AECUCTBUS Ca T'€HOTOKCHUYHOCT, KaHILEPO-
FEHHOCT U UMYHOTOKCUYHOCT.

WHpexTupaneTo Ha 3bPHEHUTE KYATYpH Ha MOJIETO C T'HOH H
MOCJIEABANIOTO 00pa3yBaHe Ha MHUKOTOKCHHH, CE ITOBIHSABA
OT KJIIMMAaTHYHUTE yCIoBUs. Pa3nuuHuTe 'bOHN BHIOBE MMAT
cOOCTBEHH ONTHMYMHM Ha TeMIeparypa M Biara 3a KOJOHH-
3MpaHe Ha 3bPHEHUTE KYJITYPH, KOETO OINpeleisl TIXHOTO
pas3npocTpaHeHue B perMoHHMTE W Tpe3 rogunure (Magan u
cpaBT., 2011). Hanpumep, Fusarium graminearum JOoMUHH-
pa B pETHOHM C TOIBJI M BIIaKeH KIJIMMAT, Aokaro Fusarium
culmorum ce cpema mo-4ecTO B CTYICHH, BIAXHH OOJIACTH
(Bottalico u Perrone, 2002). CienoBaTelHO KJIMMATHYHHUTE
MIPOMEHH HEMHUHYEMO III€ TIOBIHUSAAT BBPXY Pa3lpOCTpPaHECHH-
€TO Ha T'BOHTE U TEXHUTE BTOPUIHHN META00IUTH — MUKOTOK-
CHHHTE.

JlBara Haii-BayKHHM (paKTOpa, KOMTO OKa3BaT BIMSHUE BHPXY
JKU3HEHUS! IIUKBII HA BCHYKH MUKPOOPraHW3MH, BKJIFOYHTEIN-
HO ¥ Ha MUKOTOKCHUTCHHHTE T'bOM ca TeMIiepaTypara 1 HaJH-
yreTo Ha Boja. Te3n (hakTopy BIHSAT BBPXY HOKBIBAHETO,
pacrtexa, 0Opa3yBaHETO HA CHOPH U MPOAYKLHUATA HA MUKO-
TOKCHHH.

BJINAHUE HA TEMIEPATYPATA

C ro6amHOTO 3aTOIUIsIHE Ha IJIaHeTaTa, I'bOUTe, KOUTO U3H-
CKBaT ITO-BUCOKHM TEMIIEpPAaTypH 3a PacTeX M 00pa3yBaHEe Ha
MHUKOTOKCHHH, 11Ie Tpeo0agaBat B PernoHN, KOUTO B MOMEH-
Ta UMaT MO-CTY/AEH KJIMMAT, WX IIe IpeBajiupar mo-ciadbo
B PErMOHHM, KBJECTO TEMIepaTypara cTaBa TBBPAE BHCOKa
3a TAXHOTO pa3BuTHE. TemmepaTrypaTa € Mo-TIpencKazyema
OTHOCHO BIIMSIHUETO BBPXY MHUKOTOKCHHHUTE, B CPaBHECHHE
¢ edextute Ha BnaxkHocTTa (Paterson m Lima, 2011). Ilpn
mo-BucokuTe Temmnepatypu B CeBepHa EBpona, mpunpysxeHu
¢ OOMJIHY BaJIC)KH M HABOJAHEHHUSI, BOJICIIH /IO YBEIMYaBaHEe Ha
PEKOITHUTE, 1IIe ce HaOII0aBa U HapacTBaHe Ha ofIara Maca
OT MUKOTOKCHHHU, NTOpaJy Mo-roaeMure pekosntu. Karo msmo,
Ka4eCTBOTO Ha PEKOJITUTE MOsKe Ou 111e ce Biowu. Hampumep,
KOJIMYECTBaTa Ha a()IATOKCHHHTE I CE YBEIMYAT MOpPaH
MOKauBaHEe HA TEMIIEpaTypHTe, ONTUMAJHU 3a pacTexa Ha
reouTe-npoayueHT. ChINO Taka B JHEIIHUTE MO-CTYACHH
peruonu Ha EBporna ycioBusTa Ha CbXpaHEHHE Ha PEKOITHUTE
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species of the genus Aspergillus. In Europe, aflatoxins
are produced mainly by Aspergillus flavus, aflatoxin Bl
is one of the most potent carcinogens. These toxins are
often found in cereals and cereal-based products from
Mediterranean countries, due to subtropical climate
favorable for the growth of Aspergillus flavus. Ochratoxin
A is formed in the countries of Northern Europe from the
fungus Penicillium verrucosum.

All mycotoxins that are produced by these fungi exhibit
significant adverse effects on the health of humans
and animals when taken with food. Among the most
dangerous effects are genotoxicity, immunotoxicity and
carcinogenicity.

Infection of cereals in the field with fungi and the
subsequent formation of mycotoxins is affected by
climatic conditions. Different fungal species have their
own optimum temperature and moisture to colonize
cereals to determine their distribution in the regions
and over the years (Magan et al., 2011). For example,
Fusarium graminearum dominates in regions with warm
and humid climate, while Fusarium culmorum is more
common in cold, damp areas (Bottalico and Perrone,
2002). Therefore climate change will inevitably affect the
proliferation of fungi and their secondary metabolites -
mycotoxins.

Both most important factors that influence the lifecycle
of all microorganisms, including mycotoxigenic fungi,
are temperature and water availability. These factors
influence the germination, growth, sporulation and
production of mycotoxins.

EFFECT OF TEMPERATURE

With global warming, fungi which require higher
temperatures for growth and formation of mycotoxins will
prevail in the regions that currently have a colder climate,
or will prevail less in regions where the temperature
becomes too high for their development. The temperature
is more predictable regarding the impact on mycotoxins
in comparison to the effects of humidity (Paterson and
Lima, 2011). At higher temperatures in northern Europe,
accompanied by heavy rains and floods, leading to an
increase in yields, will be monitored the increase in the
total mass of mycotoxins, due to larger harvests. The
overall quality of the harvest will probably get worse.
For example, the levels of aflatoxins will increase due
to rising temperatures optimal for the growth of fungi-
producers. Also, in today’s colder regions of Europe
storage conditions of the crop will be less favorable due
to the higher temperatures, leading to a more abundant
growth of fungi.

Weaker harvests will occur in some regions today have
a warm climate and hence the total mass of mycotoxins
will be lower (Paterson and Lima, 2011). But it is possible
embodiment, wherein the crops have a lower quality due
to stress effects of climatic changes and therefore contain
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I CTaHAT MMO-HEOJArONPUSITHH B PE3YJITAT HA TO-BUCOKUTE
TeMIepaTypu, BOJEIIH JI0 O-00MJIEH PacTeX Ha I'bOMU.

[o-cnabu pexonTH 1mIe ce HaOMIOAaBaT B HAKOM PETHOHH, KO-
WTO JIHEC MMAT TOIThJI KJIMMAT U OTTYK 00IlaTa Maca Ha MHU-
KOTOKCHHUTE T1ie 0b/1e mo-Hucka (Paterson u Lima, 2011). Ho
€ Bb3MOKCH BapPHUAHT, IIPU KOHTO PEKOJATHUTE Ja Ca C O-HUCKO
Ka4eCTBO B PE3YJITAT HA CTPECOBU €PEKTH OT KIUMATHUHUTE
MPOMCHH U CJICIOBATEIIHO Jia ChIABPHKAT MOBEYEC MHUKOTOKCH-
HU. B ChIIIOTO BpeMe HOBUTE TOPEIIU U CYXH YCJIOBHUS B HIKOU
PETHOHH IIIe JOBEIAT J0 MO-MOAXOISIIH YCIOBHS Ha ChXpaHe-
HUE, KOCTO IBK € MPEIUMCTBO Ha KJIMMATHUIHUTC MPOMCHH.
Hstxon pervoHu MoraT Jja CTaHaT ITOJXO/ISIIH 32 OTTIICKIaHE
Ha HOBH KYJITYPH, a JAPYTH — HEMOJXOSIIU 32 Beue Chlile-
cTByBamure. [loBeue HACEKOMHM Ill¢ MMa TPH IO-BUCOKH-
TE TeMIIEpaTypH, Ype3 KOUTO MUKOTOKCUI'CHHUTE I'bOM Ce
pasmpoctpanssat (Tirado u cpaBT., 2010). ITo-romemust 6poit
HACEKOMH BEPOSITHO I1I¢ yBEJINYH OpOsi Ha ITULIUTE, XPaHEIIH
CC C HACCKOMH, KOMUTO IIBbK IIC YyBECIWYAT YBpPCKIaAHUATA 110
kynrypute. ClienoBaTeHO €KOJOTHYHHUTE MOCICACTBUS OT
KIMMAaTUYHUTE MMPOMEHU Ca HAUCTUHA MHOT'O KOMITJICKCHHU.

dyzapro3ara 1o MIIeHUIATa B pa3IudHuTe reorpadcekn pe-
THOHHM 3aBHCH OT CJICTHUTE OCHOBHHU (DaKTOPHU: OTHOCHUTEITHA
BIIQKHOCT, KyJITHBHPAaHE, TEMIIEPaTypa, BOAHA aKTHBHOCT Ha
3bpHATa, BAJICKH, POTALNS HA KYJATYPHUTE U U3MOI3BAHETO HA
¢yHrunuau. JIbaruTe TOMIN U BIaKHU MEPHOIN YCKOPSIBAT
MHPEKTUPAHETO HAa 3BPHEHHUTE KYJITYPH C I'BOHMYKH OT POX
Fusarium. ITo-tormmust kiaumar wHa FHOxHa EBpoma Omaro-
NPUSTCTBYBa Pa3NpOCTPaHEHHETO Ha I'bOMukarta Fusarium
graminearum, TJ1aBeH NMPOAYLEHT Ha CHIIHO TOKCUYHHS MU-
KoTOKcHH pae3okcuHuBasieHosn (DON). To3n MUKOTOKCHH €
Haif-pasnpocTpaHeHusaT no nuieHunara B Espomna (Bottalico
u Perrone, 2002). [Tmennna, mopazeHa OT Ta3u r'bOUYKa, € C
JIOIIO Ka4eCTBO M HEMPHUTO/HA 3a KOHCYMaIUsl OT Xopara H
KUBOTHHUTE. [lopaan KIIMMaTUYHUTE IPOMEHH Ce O4aKBa (y-
3apro3ara 1o nieHunara B Aarnus npes 2050 r. 1a HapacHe
3aagnTenHo (Madgwick u cpaBt., 2011). ToBa me ce IBIKH
Ha HaMaJIsIBAHE Ha MPOJIETHUTE BaJIC)KHU M yBEINYAaBaHE Ha
JICTHUTE U 3MMHH TeMIIepaTypH mpe3 ciaeasamure 50 ronnau
(Miraglia u cpaBr., 2009). Bb3seiicTBusiTa HA KIMMAaTHYHUTE
npoMeHu B AHrius npe3 21 Bek morar ja ce 0000IIsT KaTo
MO-MEKHU U MO-BJIAXHHU 3UMH, MO-TOPELIU U MO-CyXH JIeTa U
MOBEYE €KCTPEMAJIHU UHIUJEHTHU Ha BpeMeTo. Bb3MoxkHO e
1 NOSIBA HA JPYTH KYJITYpPH, PA3JIMYHU OT T€3U, KOUTO MOHA-
CTOSIIIIEM C€ OTTJICXK/JIAT B AHITIMS M 3a€/{HO C TOBA MOsBa Ha
HOBU MUKOTOKCHHH.

B npornoctuuHo npoyuBane Ha H. van der Fels-Klerx u
chaBT. (2012) 3a BIUSHHETO HAa KIMMAaTHYHUTE MPOMEHH 0
2040 r. ce mpenBMXKJa yBeNHUeHHE NpoaykuusTa Ha DON
B MiIeHunaTta B ctpanute oT CeBeposanaana EBpomna, xaTo
YBEIMUYEHHUETO € MO-TOAsIMO B IIPOJIETHATA MIIEHUIA B CPaB-
HEHHE ChC 3UMHATa. ABTOPUTE IPOTHO3UPAT 10 2 BTH (B HA-
KOM CiTy4aH 10 4 IbTH) HapacTBaHe Ha mpoxyKuusata Ha DON.
Ipu Temneparypu Han 32°C wm mox 10°C obade mpoxyKIu-
ara Ha DON namasnsaBa u nopu crimpa (Paterson u Lima, 2011).
IIpu napeBuuaTa MEKUTE TEMIIEpATypU U Basiexku B LleHTpani-
Ha EBpona ca OmarompusiTHH 3a pacTeka Ha rbOmdkara F.
graminearum u 3a o0pa3yBaneTo Ha DON.

[IpomenwuTe B KJIMMaTa MOrar Jia JIOBeaT 10 OCTpH adaaTok-
CHKO3M M CMBPT IPH XOpara Jopu B aHemHo Bpeme (Lewis
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more mycotoxins. At the same time, the new hot and dry
conditions in some regions will lead to more appropriate
storage conditions, which in turn is an advantage of
climate change. Some regions may become suitable
for growing new crops, while others - unsuitable for
existing. More insects will be at higher temperatures,
whereby mycotoxigenic fungi propagate (Tirado et al.,
2010). A large number of insects are likely to increase
the number of birds feeding on insects that will increase
the damages to the crops. Therefore environmental
consequences of climate change are really very complex.

Fusarium head blight of wheat in different geographical
regions depends on the following factors: relative
humidity, cultivation, temperature, water activity of
grains, rainfall, crop rotation and use of fungicides.
Long hot and humid periods accelerate the infections
of cereals with fungi of the genus Fusarium. Warmer
climate of southern Europe favors the spread of the
fungus Fusarium graminearum, the main producer of
highly toxic mycotoxin deoxynivalenol (DON). It is the
most common mycotoxin in wheat in Europe (Bottalico
and Perrone, 2002). Wheat struck by this fungus is of
poor quality and unsuitable for consumption by humans
and animals. Because of climate change it is expected
fusarium head blight of wheat in England in 2050 to
increase significantly (Madgwick et al., 2011). This will
be due to the reduction of spring rainfall and increased
summer and winter temperatures over the next 50 years
(Miraglia et al., 2009). Impacts of climate change in the
UK in the 21st century can be summarized as milder
and wetter winters, hotter and drier summers and more
extreme weather events. It is also possible the occurrence
of other crops other than those currently grown in England
and along with this the appearance of new mycotoxins.

In a prognostic study performed by H. van der Fels-Klerx
et al. (2012) on the impact of climate change by 2040 it is
predicted to increase the production of DON in wheat in
the countries of northwestern Europe as the increase is
greater in spring wheat compared to winter. The authors
predict up to 2 times (in some cases up to 4-fold) increase
in the production of DON. At temperatures above 32°C
or below 10°C, however, the output of DON reduces or
even stops (Paterson and Lima, 2011). For maize, mild
temperatures and rainfall in Central Europe are favorable
for the growth of the fungus F. graminearum and the
formation of DON.

Climate change may lead to acute aflatoxicoses and death
in people even today (Lewis et al., 2005). Temperatures
above 25°C and drought are especially dangerous as it is
possible to occur wider distribution of aflatoxins in current
temperature conditions in Western Europe (Miraglia et
al., 2009). Fungal infection happens when drought and
high temperatures and fungi of the genus Aspergillus,
producers of aflatoxins, are characteristic of tropical
warm, dry and semi-arid regions. Climate change leads
to major changes in the amount of aflatoxin-producing
fungi. In hot and arid regions much of the organic matter
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U CcBaBT., 2005). Temnepatypu Hax 25°C u 3acymaBaHEeToO ca
0c00EHO ONacHM, Thil KaTo € Bb3MOXHO TO-IITHPOKO pasIpo-
cTpaHeHne Ha abJIaTOKCUHUTE MTPH JTHEITHUTE TEMIIEpaTy pHH
ycnoBust B 3anagna Espona (Miraglia u ceaBr., 2009). I'noHa-
Ta MHQEKIUS ce CIy4yBa IPH CyIllla ¥ BUCOKH TEMIIEpaTypH U
reoute oT pox Aspergillus, mpomynenTn Ha adaaTokcHHH, ca
XapaKTepHH 32 TPOITMYECKUTE TOIUIM, CyXH M HOJYCyXH pe-
ruoHd. [IpoMeHnTe B KIIMMaTa BOAAT JIO TOJIEMHU N3MEHEHHUS
B KOJMYECTBOTO Ha adiaTOKCHH-TIPOAyIHpanuTe reom. B
TOIJIUTE U CyXH PETUOHH TOJIIMa 4acT OT OpraHWYHAaTa Mare-
pHsl Ha MOYBaTa Ce KOJIOHU3UPA OT Te3U I'bOM U TO3U MPOIIEC
MOXe Jla ce HaOJloAaBa U B IPyTH PErHOHM C MOKauyBaHe Ha
TeMIlepaTypaTa M 3acyllaBaHeTo Ha Bb3ayxa. [Ipe3 2003-
2004 r. B CeBepHa Utamnus ce HabF01aBa MHOT'O CyXO0 U TOpe-
1110 BpeMe, K'BJIETO apeBHIlaTa € KIIF0Y0Ba XpaHa 3a MICYHHS
no6uThK. To3M pernoH e BaskeH IPOW3BOJUTEN Ha CHPEHA.
Fusarium verticillioides n ¢ymMOHN3MHUTE ce cpemar 4ecTo
B TakaBa mapesuia (Giorni u cpaBT., 2007). To3u Bug OT pox
Fusarium, KakTo ¥ ApyTH NPEICTABUTENN HA POAA OT CEKIIHS
Liseola, mmar onTuManHa TeMIeparypa Ha pactex 25-30°C
U TIPU TO3U ONTHMYM C€ OTOENsI3Ba U MO-BUCOKA TIPOAYKIIHS
Ha (ymoHu3nHM. Ho mopamu rosisiMoTo 3acyllaBaHe Ipe3
2003-2004 r. Aspergillus flavus cTaa 3Haunm mpodsem. Tazu
rpOMYKa UMa MIUPOK 00XBAT HA TEMIIEpaTypeH TojiepaHnc (19—
35°C), ¢ onTumyM 3a pactex oT 28°C u 3a adIaTOKCHHOO-
OpazyBane 28-30°C (Sanchis u Magan, 2004). [Topanu dakra,
4e € M MO-KCepPOTOJIEepPaHTHA IIJIECeH, TSI YCIsBa J1a U3MECTH
Fusarium verticillioides n npyrure rs6m ot pon Fusarium u
TOBA JIOBE/IC 0 BUCOKHU CTOIHOCTH Ha aduiaTokcuH Bl B ma-
peBHIIaTa M OTTaM upe3 (hypakHaTa BEpUTa B MIIIKOTO HA J0-
OWTHKa ca OTKPUTU BHUCOKH HUBa Ha admaroxcuma M. Ilpes
TE€3H JIBE TOPEIN U CyXH TOJMHM Ca OTUYCTCHU M 3HAUNTEIIHU
WKOHOMHYECKH 3aTryOH MOpagy TMOpa3eHuTe ¢ a(IaTOKCHHU
pexontu. ToBa siBieHHE HE € TUMUYHO 3a EBpomna, BKIOYH-
TeNHO U 3a tokHuTe perronn (Paterson and Lima, 2011). Ho
NoI00HY CUTYallMY ca HAOJI0IaBaH! ¥ TIPe3 CIIe[BAIllU [O/IH-
HHU B Ipyry cTpaHu Ha EBpona. [IpogbikuTeIHOTO ropeio u
cyxo Bpeme rnpe3 2012 r. noBeze 10 ToBa 69% ot nmpobuTe 1a-
pesuna B Crpoust na crabpkar adaarokcuan (Kos u cpabr.,
2013). [Tomo6Ha cutyamus ¢ HaOJ0JaBaHa U B YHTapusi, Kb-
JIETO CBIIO € OTOEINSA3aHO MMOBUIICHHUE B Pa3POCTPAHEHUETO
Ha a(hJIaTOKCHUHM, B CPAaBHEHHUE C APYTU TOAUHH 1 TOBA SIBJIE-
HUE ce CBBP3Ba ¢ KimMaTugHuTe poMern (Dobolyi u chaBT.,
2013). Temmepatypu oz 20°C ce pas3riexaar kato 6e3omac-
HU T10 OTHOIICHNE HA KOHTAMHUHHUPAHETO ¢ a()TaTOKCHHH.

ChllecTBYBaIMAT TEMIIEPATyPEH ONTUMYM 3a pacTeX Ha
reonukure Aspergillus flavus n Fusarium graminearum e
cboTBeTHO 35°C 1 21°C, KaTo MOBEYETO OT OCTAHATIUTE MUKO-
TOKCHUT'€HHH I'bOM ITIONaaaT B TO3W Auana3oH. Ha Ta3u ocHo-
Ba IPU NPOMSIHA Ha KJIMMaTa €IHH I'bOH IIe TOMUHHUPAT HAJ
npyru. Hampumep Aspergillus flavus e Hagnemee van npy-
TUTE I'bOM C MO-HUCHK TEMIIEPATYPEH ONTUMYM, KOraTo TeM-
neparypara ce nokadyu. Ta3u reOuvKa ce M30JIMpa Mo-4eCcTo
B cpaBHeHHe ¢ Aspergillus ochraceus ot Opa3uiicku opexu u
MUTIEPU U MaJIKO BeposaTHO ¢ Aspergillus ochraceus ga gomu-
nupa Haj Aspergillus flavus B ciaeaaumure 100 rogunu, Ko-
€TO TpaBH a(IaTOKCHHUTE CEPHO3EH MPoOdIieM 3a OBJEHIeTO
(Paterson u Lima, 2011). B CeBepna [lopryranus reonukara
Aspergillus carbonarius e oMrHUpaIa mpu rpo3aeTo (Serra u
chaBT., 2006), nokaro Aspergillus flavus mpucbcTBa mo-cia-
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of the soil is colonized by these fungi and this process can
be observed in other regions with a rise in temperature
and drought air. In 2003-2004 in northern Italy has been
very dry and hot weather, where maize is a key food
for dairy cattle. This region is an important producer
of cheese. Fusarium verticillioides and fumonisins are
commonly met in that type of maize (Giorni et al., 2007).
This species of the genus Fusarium, as well as other
members of the genus of section Liseola, have optimum
growth temperature 25-30°C and at this optimum is
indicated a higher production of fumonisins, too. But
because of the great drought in 2003-2004 Aspergillus
flavus becomes a significant problem. This fungus has
a wide range of temperature tolerance (19-35°C) with an
optimum for growth of 28°C and for aflatoxine formation
of 28-30°C (Sanchis and Magan, 2004). Because it is
more xerotolerant mold it manages to shift Fusarium
verticillioides and other fungi of the genus Fusarium and
this led to high levels of aflatoxin Bl in maize and, hence,
through the feed chain in the milk of cattle are found high
levels of aflatoxin M1. In these two hot and dry years
are reported as well significant economic losses due to
crops damaged with aflatoxin. This phenomenon is not
typical of Europe, including southern regions (Paterson
and Lima, 2011). But such situations are observed in
subsequent years in other countries of Europe. Prolonged
hot and dry weather in 2012 has led to 69% of the samples
of maize in Serbia to contain aflatoxins (Kos et al., 2013).
A similar situation was observed in Hungary, where it has
also been noted an increase in the prevalence of aflatoxin
in comparison to other years and this phenomenon is
associated with climate change (Dobolyi et al., 2013).
Temperatures below 20°C are regarded as safe with
respect to contamination with aflatoxins.

The existing temperature optimum for growth of the
fungus Aspergillus flavus and Fusarium graminearum,
respectively, is 35°C and 21°C, most of the remaining
mycotoxigenic fungi fall within this range. On this basis
with climate change some fungi will dominate over
others. For example, Aspergillus flavus will prevail over
other fungi with lower temperature optimum, when the
temperature is rising. This fungus was isolated more
frequently than Aspergillus ochraceus of Brazil nuts and
pepper and it is unlikely that Aspergillus ochraceus will
dominate over Aspergillus flavus in the next 100 years,
thus, making aflatoxins a serious problem for the future
(Paterson and Lima, 2011). In Northern Portugal the
fungus Aspergillus carbonarius is dominant in grapes
(Serra et al., 2006), while Aspergillus flavus has less
presence. Over the next 100 years Aspergillus flavus
can dominate over Aspergillus carbonarius and, thus,
aflatoxins become more risky than ochratoxin A. At the
same time the climatic conditions may become too hot
for the fungus Penicillium expansum and therefore may
reduce the risk of patulin.

In Northern Europe higher temperatures can lead to
higher yields and higher concentrations of aflatoxins
in comparison with deoxynivalenol. It is also possible
Aspergillus ochraceus to displace representatives of the
genus Fusarium and ochratoxin A can become a threat
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60. IIpe3 cnensamure 100 roqunn Aspergillus flavus moske
nma Hajanenee Haa Aspergillus carbonarius u mo To3u HaYMH
a(IaTOKCHHUTE J1a Ce MPEBBPHAT B MO-TOJISIM PUCK, OTKOJIKO-
TO OXPAaTOKCHH A. B ChIIOTO BpemMe KIIMMATHYHUTE YCIIOBUS
MoOrar Jia CTaHaT TBBPIC ropemrd 3a reomukara Penicillium
expansum ¥ CIIeOBATEIIHO JIa HAMAJIST PUCKA OT MaTyJIHH.

B Cesepna EBporia mo-BUCOKUTE TeMIIepaTypy MOTar Jia J0-
BEJ/IaT JI0 MO-BUCOKHU JOOUBH M MO-BUCOKH KOHIICHTPALIMU Ha
a(IIaTOKCHHU B CPaBHEHHUE C JIE30KCHHUBAJICHOJ. Bb3MOXKHO
e cpio Taka Aspergillus ochraceus ma usmecTu npencrasu-
Tenute oT poj Fusarium m oXpaTOKCHH A J1a CTaHe 3ariaxa
3a pexontuTe. OXpaTOKCHH A ce cpellla 4ecTO BEB BUHOTO B
pe3ynraT Ha nHBa3us Ha Aspergillus ochraceus mo rposnero.
Bucoku temneparypu, nocturamu 30°C u yBenuueHa Bliax-
HOCT, OJarompusTCTBYBAT TO3H IpOIEC. TemrmepaTypH IMox
21°C moTuckatr MHBa3uATa M 00pa3yBaHETO HA OXPATOKCHH
A, KaTo posidTa Ha BIAXXHOCTTA B TO3H CIIy4ail € MO-HEesCHA.
Vima nporHo3u 3a n3MecTBaHe Ha BUHOIPOU3BOACTBOTO KBM
CeBepHHUTE PErMoHK Ha EBpomna mopaan KIMMaTUYHUTE MPO-
menu (Paterson u Lima, 2010). Jleko yBeiuueHue Ha TemIie-
paTypuTe e A0BeJe IPO3JAEeTO 10 HHTEPBAIN, KPUTUYHH 3a
BUHOIPOU3BOJCTBOTO BB Dpannus u Mcnanus.

BJIIMAHUE HA BANEXWUTE

Ilo oTHOmIEHME HAa MHUKOTOKCHMHUTE BIAKHOCTTA IIOKa3Ba
MO-TIPOTUBOPEYUBH PE3YITATH, OTKOJIKOTO TEMIIepaTypH-
te. B noknana va Solomon u ckaBt. (2007) ce nmporuo3upar
OOMITHM BaJIe)KH KaTo ,,MHOTO BEPOSITHU B HSIKOU PETHOHU U
3acylIaBaHUs KaTo ,,BepOSITHH 3a APYTH perruonu. Edexrure
Ha BJIAYKHOCTTA BBPXY MUKOTOKCHHHUTE B PEKOJITHTE I1ie ObaT
MO-HENPEJICKa3yeMU B CPaBHEHUE C TEMIIEpaTypara, KbAETO
edexrute ca nmo-nepunupanu (Paterson u Lima, 2011). Muoro
BEPOSITHO €, Y€ TOMUIIHUTE BAJCKH B CPEAN3EMHOMOpPCKATA
vacT Ha EBpora 3HAUNTEITHO I11e HaMaJIesT U IIIE ce yBEIHJar B
CEBEpPHUTE pernoHu. EKCTpeMHHU NHEBHM BaJIeXkKH CE MPOTHO-
3upar 3a Cesepra EBpoma. ToBa Ou mpequ3BHKajIo HapacTBAIl
CTpecC IPH KyIATYPHUTE U B PE3yITAT NO-HUCKH 1001BHU. TakuBa
KYATYpHU IIe UMaT To-ciaba yCTOHYMBOCT KbM I'bOHATA WH-
Ba3Ms U CIEOBAaTENIHO YBEIHMYEHHE Ha Pa3MpOCTPAaHEHHUETO
Ha MUKOTOKCHHHM. YBpPEIEHHUTE KYJITYpH, MOYBEHATA €PO3US
1 HEBB3MOXKHOCTTA 32 00padOTBaHE Ha 3eMsTa, CICICTBUE Ha
OOMJTHUTE BaJIeKH CE TPOTHO3MpAT B JIOKJIaia Ha Solomon u
cpaBT. (2007), koeTo Iie ToBeAe 10 3aCHIICHa I'hOHA WHBA3HUS
U HapacTBaHE HAa MMKOTOKCHHO-00pa3yBaHeTo. Epo3usTa Ha
TOYBaTa MO3BOJISIBA U3THYAHE HA HYTPHUEHTH OT PAacCTCHUATA
1 HaMaJIABaHE Ha TIXHATA yCTOHYMBOCT KbM I'bOHaTa HH(EK-
IUs1, B pE3yNTaT MOBeYe MUKOTOKCHHHU. OOpaTHO, yCIOBUATA
Ha CbXpPaHEHHE MOraT Ja ce MoAOOpSAT MpHu 3acylIaBaHEe Ha
KJIIMATa U CJIEeA0BaTEIHO 00pa3yBaHe HA M0-MaJIKO MUKOTOK-
CHHH TI0 BpeMe Ha ChbXpaHEHHE HA KyJITypPHUTE.

BJIMAHUE HA CO,

W3cnenanus oKa3Bar, 4e I'bOUTE MOTaT Aa U3AbPKaT Ha JI0-
cra BucoKH KoHueHTpannu na CO, (Magan u Aldred, 2007).
Jlexo noka4sane Ha KoHueHtpanuute Ha CO,, BB B3aUMO-
JelCTBUE C TeMIepaTypara W HaJW4HATa BIJIAKHOCT, MOXKE
Jla CTUMYJIMpa pacTeXa Ha HAKON MUKOTOKCUT'CHHH BUJIOBE,
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to crops. Ochratoxin A is commonly met in the wine as
a result of invasion of Aspergillus ochraceus on grapes.
High temperatures reaching 30°C and the high humidity
favor the process. Temperatures below 21°C suppress the
invasion and the formation of ochratoxin A, and the role of
the humidity in this case is uncertain. There are forecasts
for displacement of wine to the northern regions of Europe
due to climate change (Paterson and Lima, 2010). A slight
increase in temperature will lead the grapes to intervals
critical for wine in France and Spain.

INFLUENCE OF RAINFALLS

With respect to mycotoxins humidity exhibits conflicting
results than temperatures. In the report of Solomon et al.
(2007) are forecasted heavy rainfalls as «very likely»
in some regions and droughts as «probable» for other
regions. The effects of humidity on mycotoxins in crops
will be less predictable as compared to the temperature
where the effects are more defined (Paterson and Lima,
2011). It is very likely that the annual rainfall in the
Mediterranean part of Europe will significantly decrease
and increase in the northern regions. Extreme daily
rainfall is forecasted for northern Europe. This would
cause increasing stress in crops and result in lower
yields. Such plants will have a lower resistance to fungal
invasion and therefore an increase in the prevalence of
mycotoxins. Damaged crops, soil erosion and inability to
tillage, due to heavy rains are forecasted in the report
of Solomon et al. (2007), which will result in increased
fungal invasion and growth of mycotoxin-formation.
Soil erosion allows for leakage of nutrients from the plant
and reduction of its resistance to fungal infection, due
to more mycotoxins. Conversely, the storage conditions
may be improved due to drought of the climate and,
hence, the formation of fewer mycotoxins during storage
of the crops.

EFFECT OF CO,

Studies show that fungi can withstand very high
concentrations of CO, (Magan and Aldred, 2007). A
slight increase in CO, concentrations in the interaction
with temperature and available moisture can stimulate
the growth of some mycotoxigenic types, especially in
water stress (Magan et al., 2011). According to the report
of Solomon et al. (2007) in the next 100 years under the
influence of climate change is projected to increase CO,
concentration from 0.03% to 0.08% in the atmosphere
(almost 3 times), which probably will not be a problem
for mycotoxigenic fungi. Unfortunately, there is a lack of
information about the impact of such low concentrations
on fungi and formation of mycotoxins. It is supposed that
the increase in CO, concentration leads to an increase in
metabolic rate in the crop and, hence, higher yields.
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ocobeHo npu BojieH cTpec (Magan u cwaBt., 2011). Cropen
nmokana Ha Solomon u ckaBT. (2007) B cnensamute 100 ronu-
HU TI0]] BIIMSIHUE HA KJIMMaTHYHUTE IPOMEHH CE ITPOrHO3HMpa
yBennuaBane Kouuenrpanusra va CO, ot 0.03% mo 0.08% B
aTMoc(epara (mo4TH 3 WHTH), KOSTO BEPOATHO HiAMa J1a Obe
po0OIIeM 32 MUKOTOKCUTEHHUTE T'hOH. 3a ChKaJleHHEe UMa He-
JIOCTHT Ha HH(OpPMAITUS 32 BIUSHIETO HA TAKMBA HUCKH KOH-
[EHTPAIlNN BBPXY I'bOUTE U 00pa3yBaHETO HA MUKOTOKCHHH.
Ho ce mpexmnonara, 4e yBeInmuaBaHETO HA KOHIICHTPAITHMHTE
na CO, BoaM /10 HapacTBaHE Ha META0OIU3MA B KYJITYPUTE U
CJIEZIOBATEINIHO J0 MO-BUCOKH JOOUBH.

MUKOTOKCUIEHEH UMUK NOoA BIIUAHUE
HA KNUMATUYHUTE NPOMEHU

Cal1iecTBYBa HOBA KOHLEMIIHS, KOSTO pa3riiexk1a BbIIpoca Kak
KJIMMaTHYHUTE NTPOMEHU MOTaT Ja aKTHBHPAT EBOJIOIHOH-
Ha TIPOMSIHA MTPU MUKOTOKCHT'eHHUTE I'b0u. Paterson u Lima
(2009) muckyTHpaT BH3MOKHOCTTA Ha MyTarcHHUTE, 00pasy-
BaHU IIpH KyJITHBHPAHE HA T'bON, J]a IPEAN3BUKAT IPOMEHH B
crpykrypata Ha JIHK (Hamp. MyTaiumn), KOUTO OT CBOSI CTpa-
Ha MOBIHUABAT (PUIOTEHETUIHH CXeMH. MHOI0 MUKOTOKCHHH
ca MyTareHu U ca 100pe M3BECTHU KaTO M3TOYHHUK HAa MyTa-
MU B OKONHATa cpeaa. KiMMaTHYHUTE MpOMEHH MoraT ja
yBeJINYaT KOJMUYECTBATa U Pa3HOOOpPa3UETO Ha MyTarecHHUTE
MHUKOTOKCHHH B pacTeHuATa. ToBa OT CBOSI CTpaHa IIe IOBEC
JI0 MYTHUPaHHU I'bOM, KOUTO € MPOMEHSAT CKOPOCTTA HA MH-
KOTOKCHHOOOPa3yBaHETO JI0 HOBU I'PAaHUIM MU JIO0 PA3IUYHH
MHUKOTOKCHHH. HsKOM OT TsX Ie ObAaT MyTareHHH, KOETO
OTHOBO M€ CH3/1aJlc MyTareHEeH HaTHCK BBPXY ChHIIECTBYBa-
mKTe I'bOM B €AMH MOBTAPSI Ce HHUKBJ. YBEIMYCHHUETO Ha
UV pannanusra 1moa BIUSHUE HAa KIMMATHUYHUTE NTPOMEHHU
CBII0 BOJIM IO HAPACTBAHE HAa MYTAI[HHTE.

3AKJTIOMEHUE

C mpoMeHHTEe Ha KJIMMara ce O4YakBa Jila MMa I0BEeYe MHKO-
TOKCHHHM KaKTO B KOJIMYECTBEHO OTHOLIEHHE, Taka M KaTo
pasHooOpasue. BeposTHo mie ce yBeiauyar ,,BHCOKOTEMIIepa-
TYpHHTE THOM M MHKOTOKCHHU, Kato Aspergillus flavus u
a¢marokcuauTe. CyOTPONTMYECKUTE PETHOHM IIe CTaHAT TPO-
IIYECKH, CbC CHOTBETHUTE IIPOMEHH B MUKOTOKCHHOOOPAa3y-
BaHeTo. Ch31aBaHETO HA MOJIEIH, KOMTO Jja TPOTHO3UPAT BIIU-
SHHUETO Ha KJIMMAaTHYHUTE IPOMEHH BBPXY 3aMbPCABAHETO HA
PEKOJITUTE C MUKOTOKCHHY, MOTaT JIa C€ U3IOJ3BaT OT OU3HEC
MEHUKBPUTE U KOMIIETEHTHUTE OPraHH 10 0E30MacHOCT Ha
xpanute. [IpoBexaHeTo Ha FOAMITHE MOHUTOPUHTOBHU IPO-
IpaMH B PETHOHH, B KOUTO C€ O4aKBa BUCOKO KOHTAMHHHUPaHE
Ha peKoJiTaTa ¢ MHUKOTOKCHHH, Tps0Ba Ja BKIIOYBA MO-TPO-
JBJDKUTEIHU TIEPUOAN | Ja € 0a3upaHo Ha 100pe MIIaHupaHu
CTpaTeruy 3a B3eMaHe Ha IIPOOH U SICHU aHAJTUTHYHH METOLIH.
ToBa npeamnonara HacOYBaHE Ha CPENCTBA M PECYPCH KBM TE3H
PETHOHH C MO-BHUCOK PHCK. IIpOrHO3HNTE MOJEIH MOrarT Jia ce
U3II0JI3BaT OT ()epMepHTe 3a BIMMAHETO HA MPABUIIHU pelle-
HUSL, KaTo N300pa Ha KyJITypa WIN U3II0I3BaHETO Ha (yHIHU-
nuay. PesynaraTute oT Te3M MOAENH MOraT Ja MOXIOMOTHAT
MPaBUTEJICTBEHUTE U OM3HEC PUCK MEHUKBPUTE MTPU TIIAHH-
PAaHETO Ha MIPUOPUTETH B CEJICKOTO CTOMAHCTBO U U3CIIEI0Ba-
TEJICKUTE HYXK/IH.

ENVIRONMENTAL HEALTH

MYCOTOXIGENIC CYCLE UNDER THE
INFLUENCE OF CLIMATE CHANGE

There is a new concept that examined how climate change
can activate evolutionary change in mycotoxigenic
fungi. Paterson and Lima (2009) discuss the ability of
the mutagens formed during the cultivation of fungi to
cause changes in the structure of DNA (e.g. mutations)
which in turn affect the phylogenetic schemes. Many
mycotoxins are mutagens and are well known as a source
of mutations in the environment. Climate change may
increase the number and variety of mutagenic mycotoxins
in plants. This in turn will lead to mutant fungi that
will change the speed of mycotoxine formation to new
limits and to various mycotoxins. Some of them will be
mutagenic, which again will create a mutagenic pressure
on existing fungi in an iterative cycle. The increase of the
UV radiation under the influence of climate change also
leads to an increase in mutations.

CONCLUSION

With climate change it is expected to have more
mycotoxins in quantitative terms and in terms of
diversity. It is likely to increase «high-temperature
fungi and mycotoxins» like Aspergillus flavus and
aflatoxins. Subtropical regions will become tropical,
with corresponding changes in mycotoxine formation.
Creation of models to predict the impact of climate
change on crop contamination with mycotoxins can be
used by business managers and the competent authorities
in food safety. Conducting annual monitoring programs
in regions, where high contamination of harvest with
mycotoxins is expected, should include longer periods
and be based on well-planned strategies for sampling
and explicit analytical methods. This implies allocation
of funds and resources to those regions with a higher
risk. Forecast models can be used by farmers for right
decision-making, such as the choice of culture or the
use of fungicides. The results of these models can help
government and business risk managers in planning
priorities in agriculture and research needs.
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MUTPALUATA HA MbPBUYHU
APOMATHU AMUHU OT
NONMIMAMUOHU KYXHEHCKW
NMPUBOPU

Kyanera Tumkosa, Banentnna Xpucrosa-barnacapss,
IIBera 'eopruena
Hayuonanen yenmuvp no obujecmeeno 30page u anaiusu

PE3IOME

Mamepuanume, npeonasnayenu 3a KOHMAKM ¢ Xpawu,
BKIIOUAN KAKMO ONAKOBBYUHU MAMEPUAIU, Maxka u npubopu
3a XpaHeHe, YUHUU, KOHMEUHEPU, MAWUHU 3a 06pabomKka u
m.H. M3n0136anemo Ha nAacmmacosu npubopu 3a 2omeene u
nwpoiceHe (unamyiaku, OvPKAIKu, npubopu 3a oopvyane Ha
Xpawa, uepnayu, 1eHCUYU - peemviuHy Uil ¢ opyeu popmu)
ce e yeenuuuno npes nocieonume 200UHU, Mull Kamo mesu
npeomemu ca e8MuHU U HEeYYNaUBU, OMHOCUMENTHO YCMOl-
YusU ca HA SUCOKU MeMnepamypu u He HAOPACKEam Mno-
svpxHocmume Ha cvoogeme. Ilosewemo ca uspabomenu om
Pa3IudHU 81008€ HAUIOH, U36eCmel ¢ XUMUYHONO HAUMEHO-
sanue noauamud (PA). Axo npu cunmesa na nonuamuoume
CHOMHOULEHUETO MeAHCOY MOHOMepume e 00bpe baiancupa-
HO U peakyuama Ha XumMuyeH Cunmes e 3a6bpulend, 6CUYKU
MOHOMEPU €A BKIIOYEHU 8 0OPA3YE8AHEMO HA NONUMEPHAMA
mpesica. Ho npu menooxoosw 6ananc mesicoy moHomepume
ocmasam c80O00HU MOHOMEPU UTU USOYUAHAMU, KOUMO MO-
2am 0a Muepupam Kvm XpaHama u oa o0pasyeam nopeulHi
apomamuu amunu. [Tepeuunume apomamuu amury mozam oa
nONaoHam @ Xpanama Kamo OCMamvyHu MOHOMePU Om npeo-
Memu 3a KOHMAKM ¢ Xpanu, Kamo npooyKmu om Xuoponusa-
ma Ha U3OYUAHATU UAU KATHO 3AMbPCUMeNU Had a300azpud.
Te mocam da ce gopmupam xumuuecku 6 Xpauume uiu od
Muspupam Kvm max om Mamepuan, ¢ KOUmo xpanume cd 6
KOHMAKM, ako me He ca npouszeedenu npu cnaseame Ha 0oopa
npouszeodcmeena npakmuxa. Ivpeuunume apomamuu amunu
ca cemelicmeo cveOunenus, Kiacuguyupanu om Meosicoyna-
PpoOHama aceHyus 3a U3CIE08AHE HA PAKA KAMO «8b3MONCHIU
KAHYEPOLeHU 3d YOBEKA» U NPUCHCIBUENO UM 8 XPAHUMETHU
npooykmu mpsa66a oa ce uzdsesa.

Ilpe3 nocreonume 2oounu 6 cmpanume-uienku na EC 6v3-
HUKHA 0eCcnoKOUCmBE0 OMHOCHO NONYYeHU OAHHU 30 Muzpa-
Yus Ha NPEULHU APOMAMHU AMUHU OM NOAUAMUOHU KYX-
Hencku npubopu, eénoc om mpemu cmpanu. Pecnamenm (EC)
Ne 284/2011 ycmanoesaea cneyughuunu ycinogus u noopooHu
npoyeoypu 3a 6HOCA HA me3u Uu30enus U Nnocou8a MaKcu-
MAIHO OONYCMUMU SPAHUYYU 34 cneyupuyna muepayus. B
Hacmosawama paboma ce nyOIUKY8a 8AIUOUPAH CNEKMPO-
Mempuyer CKpUHUHE Memood 3a CYMApHO onpedenine Ha
NBPEUYHU APOMAMHU AMUHU, NPeOCMABeHU KAmo AHUIUH
eKgugaienm, Koumo 0a y0oe1emeopsaea UUCKEAHUAMA HA
Peznamenm 284/2011 . Memoovm ce ochogasa na ouazomu-
pame Ha NbPEUYHUME APOMATNHU AMUHU C HAMPUEE HUMPUM
6 Kucena cpeda u ciedsaujo Heympaiusupane Ha oCmamvy-
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MIGRATION OF PRIMARY
AROMATIC AMINES FROM
POLYAMIDE KITCHENWARE

Julieta Tishkova, Valentina Christova-
Bagdassarian, Tzveta Georgieva

National Center of Public Health and Analyses

ABSTRACT

Food contact materials include both packaging
materials and utensils, plates, containers, processing
machines, etc. The use of plastic utensils for cooking
and frying (spatulas, stirrers, utensils for overturning
food, ladles, slotted spoons or having other forms)
has increased in recent years, as these items are
inexpensive and unbreakable, available widely in the
market, relatively resistant to high temperatures and
do not scratch the surface of the dishes. Most of them
are made of different types of nylon, known under the
chemical name Polyamide (PA). If the monomer ratio is
well balanced, and the reaction of the chemical synthesis
is completed, all the monomers are incorporated into the
polymer structure. When the balance between monomers
is inappropriate, however, free monomers or isocyanates
remain and can migrate to food and to form primary
aromatic amines (PAA).

PAA can end up in food as residual monomers from food
contact materials, as hydrolysis products of isocyanates
or as contaminants from azo dyes. They may be formed
chemically in food or to migrate to it from food contact
materials if they are not produced in compliance with
good manufacturing practice.

The primary aromatic amines are a family of compounds,
some of which are classified by the International Agency
for Research on Cancer as «possibly carcinogenic to
humansy and their presence in food should be avoided.
In recent years, there was anxiety in the EU member
states concerning received data for migration of primary
aromatic amines from polyamide kitchenware imported
from third countries. Regulation (EU) Ne 284/2011 lays
down specific conditions and detailed procedures for
the import of those articles and establishes maximum
residue limits for specific migration of PAA. This article
published a validated screening spectrometric method
for the determination of total primary aromatic amines
represented as aniline equivalent, which satisfies the
requirements of Regulation 284/2011. The method is
based on the diazotization of primary aromatic amines
with sodium nitrite in acidic medium and subsequent
neutralization of residual nitrosating agent with
ammonium sulfamate. Nitro derivatives were coupled
with N- (I-naphthyl) ethylenediamine dihydrochloride
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HUSL HUMPO3Upawy azenm ¢ amonues cyigpamam. [onyuenume
HUMpPOnpou3800Hu ce Kyneaysam c¢ N-(1-nagpmun)-emunen-
OUAMUHO8 OUXUOPOXTIOPUO 00 NOLYUABAHE HA GUOTICMOBO OY-
8emeH KOMNIEKe, KOUMo ce KOHYeHmpupa upe3 mewvpoodaso-
6a excmpakyusi. Mzmepenama eKCmuHKyusma npu ObidiCUHd
Ha gvanama 550 nm e nponopyuoHaIHa Ha 0OWOMo CvObP-
JHCaHUue HA NbPEUUHU APOMAMHY AMUHU, U3PA3EHU 8 AHUTIUH
exsusanenmu. I panuyama na omkpusane LOD e 0,001 mg/
kg, epanuyama na xonuuecmeero onpedenane LOQ e 0,002
mg/kg, pabomuuam obxeam na memooa e om 0,002 oo 0,04
mg/kg. Memoowvm e npunodicen 3a npoyusane Ha Muepayusma
HA NbP8UYHU APOMAMHU AMUHU OM NOTUAMUOHU KYXHEHCKU
npubopu, Hanuunu Ha bvaeapckus nasap. Ilonyuenume dannu
He NoKa3eam NOMeHyudaileH puck om Muspayus Ha mesu ee-
wecmea om NOAUAMUOHU APMUKYIU C emUKem, CbObPAUCAUY
uHpopmayus 3a npou3xood, 6Udd Ha Mamepuald, ycioguamad
U HauUHAa Ha ynompeba u npu cnaseauwe om nompeoumenume
Ha NocoYyeHume 8 emukema YKa3anus. Apmukynu, 3a Koumo
JIUNCBA MAPKUPOBKA ULU emUKem, KaKkmo u maxkued, emuxe-
MUpanu ¢ Henone3Ha uHgopmayus, Hanpumep, “npouseede-
HO om 06e36épedna nnacmmaca”, He ca 0beKm HA HACOAULO-
mo npoyusane. Lllupokomo pasnpocmpanenue Ha NOOOOHU
aApMUKYIU U3UCKBA NOBUULEHO BHUMAHUE OMHOCHO MAXHAMA
besonacnocm 3a nompeoumenume.

Knrouosu Oymu: ObpBUYHU APOMATHU aMHUHHU, IOJIHA~
MU, MaTCpHaJIN 3a KOHTAKT C XpaHH, CIICKTPOMCTPU-
YCH CKPUHUHT MCTO

BbBEOEHUE

Marepuanurte, npeaHa3HauYeHN 32 KOHTAKT C XPaHHU, BKIIIO-
YBaT KAKTO ONAKOBBYHM MAaTEpHajH, Taka M Mpubopu 3a
XpaHeHe, YNHNHU, KOHTeHHEPH, MAaIlnHU 3a 00paboTKa M T.H.
M3non3BaHeTo Ha MIACTMAcOBH MPUOOPH 32 TOTBEHE U M'bP-
KeHe (maTyaku, ObpKalKku, MTpUoopH 3a oOpbIIaHe Ha Xpa-
Ha, YepHaly, JITHKHUIN - PEUIEThUHU WIN C IpyTrHu Gopmu) ce
€ YBEJIMYMIIO Mpe3 MOCICAHUTE TOJUHH, ThI KaTo Te3U Npe/-
METH ca €BTHHU U HEUYILTUBH, ITPEIarar ce IMrUpoKo Ha Ta-
3apa, OTHOCHUTEJIHO YCTOMUYMBH Ca Ha BHCOKH TEMIIEpaTypH
W He HaJIpacKBaT MOBBPXHOCTUTE Ha chaoBere. [loBeyero ca
M3padOTEHH OT pa3IMYHU BUI0BE HAMIIOH, N3BECTEH C XUMH Y-
HOTO HauMeHoBaHue nosuamuj (PA), nopaau xapakrepHure
aMUJIHU TPYyIIH B OCHOBHAaTa UM Bepura (Purypa 1).

®ueypa 1. AMudHa epyna

AMHJIHWATE TPYNH Ca CUIHO TOJISIPHU, MOTAT Jla B3aUMOICH-
CTBaT TIOMEXy CH Upe3 BOJOPOIHHU BPB3KU U OMPEALIAT OC-
HOBHHUTE CBOICTBA Ha MOJTMAMUINTE.

CHHTETHYHHUTE NOJIMAMU/IN CE MOTYy4aBaT OT pa3INdHU aMHU-
HOCHEAMHEHMS U ca Hai-o0mmo aBa kiaca. [IspBUAT Kiac ce
00pa3yBa OT MOHOMEPH, KOUTO ca IUKJINIHA aMuHH. Hampu-
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to yield violet colored complex, which was then
concentrated by solid phase extraction. The measured
absorbance at a wavelength of 550 nm is proportional to
the total content of primary aromatic amines, expressed
as aniline equivalents. The limit of detection LOD is 0.001
mg/kg, expressed as aniline; the limit of quantification
LOQ is 0.002 mg/kg, expressed as aniline; the working
range of the method is between 0.002 and 0.04 mg/kg,
expressed as aniline.

This method is applied for exploring the migration
of primary aromatic amines from polyamide kitchen
utensils available on the Bulgarian market. The obtained
data do not show a potential risk for consumers from the
migration of these substances from polyamide articles
when the items are labeled with information about
the origin, type of material, conditions of use and are
used according to the label instructions. Items without
marking and labeling, as well as those labeled with a
non-useful information, for example, ,,made from
harmless plastic” are not the subject of this study. he
wide spread of such items requires caution regarding
their safety for consumers.

Keywords: Primary Aromatic Amines, Polyamide,
Food Contact Materials, Spectrometric Screening
Method

INTRODUCTION

Food contact materials include both packaging materials
and utensils, plates, containers, processing machines, etc.
Theuse of plastic utensils for cooking and frying (spatulas,
stirrers, utensils for overturning food, ladles, slotted
spoons or having other forms) has increased in recent
years, as these items are inexpensive and unbreakable,
available widely in the market, relatively resistant to high
temperatures and do not scratch the surface of the dishes.
Most of them are made of different types of nylon, known
under the chemical name Polyamide (PA) due to the
characteristic amido groups in its main chain. (Figure 1).

Figure 1. Amido group

The amide groups are highly polar, can interact each
other through hydrogen bonds and these determine the
basic properties of the polyamides.

Synthetic polyamides are prepared froma variety ofamine
compounds and are generally divided into two classes.
The first class is formed by monomers which are cyclic
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Mep, €-KalpoIaKkTaMbT € OCHOBHO MOHOMEPHO 3BeHO Ha PA 6,
a JJaKTaMbT Ha 12-aMuHOJIAypuHOBAaTa KUCEJIHNHA € ChCTaBHA
yacT Ha PA 12. Ilpu onucBaHe Ha TO3M KJIac MOJIUAMUIHN HH-
JICKCHT TIOKa3Ba OpOst Ha BBITICPOJHUTE aTOMU B ITOBTapSIIATA
ce equHUIA. BTOPUSAT Kiac CHHTETUYHH MTOTUAMUIH ce Qop-
MHpa OT Pa3INYHHA TUAMUHU U JIBYOCHOBHU KHCEIWHH U HO-
MEHKJIaTypaTa UM BKIIF0YBA Oposi Ha BBIICPOJHUTE aTOMHU B
TUAMUHUTE U Opos Ha TUKHUCETMHHUTE eAnHUIH. Hampumep
PA 6,6 ce n3paboTBa OT XeKCaMETHJICH TUAMIH U aTUITHHOBA
KHCEJIMHA.

[MonnamunTe Morar aa ChabpKar azo0arpuiia (CHHTCTUYHH
OpPTraHUYHHU OLBETUTEIH C XapaKTepHUTE XpOMO(OpPHH a30-
TpyIH), B KOUTO IIbPBUYHUTE apOMAaTHH aMUHH Ca M3XOIHHU
BEIeCTBA. APOMAaTHUTE aMUHH MOTaT Jia ObaT TEXHUUECKH
MIPUMECH B HSAKOW MMUTMEHTH M Oarpumia. VI3TOYHUK Ha Mbp-
BUYHH apOMaTHM aMWUHHU MOraT 1a ObJaT apoMaTHH H30LH-
aHAaTH - MOHOMEPH IIPU TPOU3BOACTBOTO HA INOJIHYPETAHHU,
KOWUTO C€ M3IMOJ3BAT KaTo JIeMWIIa, JaMUHUpAId (GuimMu, B
neyaTapcky MacTHIIA U JTaKOBE.

AKO TIpH CHHTE3a Ha MOJUAMHUANTE CHOTHOIICHUETO MEXIY
MOHOMEpHTE ¢ 00pe OalaHCHPAaHO U PeaKLUsATa Ha XHMHYCH
CHHTE3 € 3aBbpIICHA, BCHYKH MOHOMEPH Ca BKIIIOYECHH B 00-
pa3yBaHeTO Ha IOIUMepHarta Mpexa. [Ipn Hemoxxonsm Oa-
JaHC MEX Iy MOHOMEpHTE, 0b6ade, ocTaBaT CBOOOTHI MOHOME-
PH MM N30LMaHATH, KOUTO MOTAT a MUTPHpAT KbM XpaHaTa
1 j1a o0pa3yBar MbPBUYHN aPOMAaTHU aMUHH.

[TbpBHYHHUTE apoMaTHH aMHUHHU ca CEMEHCTBO ChEeIMHEHUS,
HSIKOM OT KOMTO Ca KaHIIEPOTeHHH, a 3a JPYTHU Ce MPeJIoia-
ra, ue ca kanieporennu. Te ca kinacuduiupanu or Mexay-
HApOJIHATA areHIUs 3a U3CJIe[BAaHE HA paKa KaTo «Bbh3MOKEH
KaHIEPOr'eH 3a YOBEKa» U IMPUCHCTBHETO UM B XPAaHUTEIHH
MPOAYKTH TpsibBa nma ce m3barea [3.4,11]. Amunorpymara,
CBBp3aHa C apoMaTHa CUCTEeMa, Ce SIBsIBa IPEJIIOCTaBKA 32 XH-
MHUYECKaTa PEaKTUBHOCT Ha ISUIOTO chequHeHue. Hampens-
KbT B M3CJEBAHUITA HA PAKOBUTE 3a00JISIBAHNUS € [T0KA3aJI0
o0IIMTEe MPUHIUIIKN HAa BB3JCHCTBHE BHPXY OPraHU3MHUTE Ha
MHOT'0 apOMaTHH aMUHH H [103BOJISIBA JIa CE CTUTHE 10 3aKJII0-
YEHHUETO, Y€ MOBEUETO, aKO HE BCHUKH, ADOMAaTHH aMUHH UMaT
kanneporenex norennuan (IARC, 2010) [3].

[TepBHYHKMTE ApOMATHU AMHHH MOTAT Ja IOIa{HAT B XpaHaTa
KaTO OCTaThb4YHU MOHOMCPHU OT NPECIAMETH 3a KOHTAKT C Xpa-
HH, KaTO NPOAYKTH OT XUAPOJIM3aTa Ha U30IUAHATH UJIN KaTO
3aMbpcHuTeNH Ha azobarpuia. Te morar na ce popmupar xu-
MHUYECKH B XPaHNUTE WIIM ] MUTPUPAT KBM TSX OT MaTepHalIH,
C KOUTO XpaHWTE ca B KOHTAKT, aKO T€ HE ca IPOU3BEICHH
IIpHY cHia3BaHe Ha J00pa MPOM3BOJCTBEHA TPaKTHKA (YCIIOBUS,
CYpOBHHH).

Upes cucremara 3a 6bp3o cpodiaBane (RASFF) ca nocts-
MBaJIM yBEIOMJICHHUS, CBbP3aHH C MHUTPALUsATa HA ITHPBUY-
HHU apOMAaTHU aMHUHH OT KYXHEHCKH MPHOOpPH, HAPaBEHU OT
MOJIMAMUJ, BHECEHU NPEIMMHO OT KuTail B paziuyHH eB-
poreiicku cTpanu, BKIoUnTenHO U bearapus. IIpes 2008 .
I'BPBOHAYAIHO OT benrus e choOIIeHo 32 JOMaKHHCKH KOM-
IUIEKTH OT YepHa I1acTMaca, pa3lpoCTPaHEHH BIOCIIECTBUEC
B XoJaHaus, a npe3 Hest ¥ B pexuna npyru crpanu ot EC. [pu
KOHTPOJIHY aHAJIN3H 38 ChOTBETCTBHE C N3UCKBaHMATA Ha Pe-
rimameHT (EC) Ne 10/2011 na Komucusita € OTKpUTa MUTpAIUs
OT TSAX HA ITBPBUYHHU APOMATHHU aMUHH — 4,4-THaMIHOPECHUII-
MeTaH, B koiudecTBo oT 0,0193 mg/dm?, mpu 10myCcTHBO HUBO

FOOD SAFETY

amines. For example, e-caprolactam is a basic monomer
unit of the PA 6 and the lactam of the 12 amino lauric acid
is a monomer unit of the PA 12. When describing this class
of polyamides, the number in the carbon the repeating unit
is indicated as an index. The second class of synthetic
polyamides is synthesized from a variety of diamines and
dibasic acids and their nomenclature involves the number
of carbon atoms in the diamine and the number of diacid
units. For example, PA 6.6 is made from hexamethylene
diamine and adipic acid.

Polyamides may include azo dyes (synthetic organic
dyes with the characteristic azo chromophoric groups) in
which the primary aromatic amines (PAA) are starting
materials. Aromatic amines can be technical impurities
in certain pigments and dyes. Source of primary aromatic
amines can be aromatic isocyanates - monomers in the
production of polyurethanes, which are used as adhesives,
laminating films, in printing inks and varnishes.

If the monomer ratio is well balanced, and the reaction
of the chemical synthesis is completed, all the monomers
are incorporated into the polymer structure. When the
balance between monomers is inappropriate, however,
free monomers or isocyanates remain and can migrate to
food and to form primary aromatic amines.

The primary aromatic amines are a family of
compounds, some of which are carcinogenic, others are
suspected of being carcinogenic. They are classified
by the International Agency for Research on Cancer as
«possibly carcinogenic to humansy and their presence in
food should be avoided. [3,4,11]. The amino group linked
to an aromatic system is a prerequisite for the chemical
reactivity the whole compound. Advances in the cancer
research has shown the general principles of the impact
of many aromatic amines on organisms and allows to
conclude that most, if not all, aromatic amines have a
carcinogenic potential (IARC, 2010) [3].

PAA can end up in food as residual monomers from food
contact materials, as hydrolysis products of isocyanates
or as contaminants from azo dyes. They may be formed
chemically in food or to migrate to it from food contact
materials if they are not produced in compliance with
good manufacturing practice (conditions, raw materials).

Notifications related to the migration of primary aromatic
amines from polyamide kitchen utensils, imported
mainly from China in various European countries,
including Bulgaria, have been received through the
Rapid Alert System for Food and Feed (RASFF). In
2008, Belgium are first reported for household sets of
black plastic, which were subsequently distributed to the
Netherlands, and from there - to many other EU countries.
In control tests of these kitchen utensils on compliance
with Commission Regulation (EC) Ne 10/2011 is found
migration of them of PAA — 4,4-diaminofenilmetan,
in the amount of 0.0193 mg/dm?, at the eligible level
0.0033 mg/dm?. Under Commission Regulation (EC) Ne
1935/2004, materials intended for contact with food can
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0,0033 mg/dm?®. Ceriacuo Pernament (EO) Ne 1935/2004, ma-
TepUanTe, MPEAHA3HAYEHHU 32 KOHTAKT C XpAaHH HE MOTaT Jia
MPEXBBPIISIT CBOUTE ChCTABKU B XPAHUTE B KOJIMYECTBA, KOUTO
Orxa MOTJIM JIa 3aCTpaIiar 31paBeTo Ha Xopara, 1a TIPOMEHST
ChCTaBa HA XpaHaTa 10 HEMPHEMJIHB HAUWH, WM Jla BIIOMIAT
OpraHOJNCNITHYHHUTE CBOWCTBA HA XPAHHUTE.

Pernament (EC) Ne 284/2011 ycraHOBsiBa crienn(u4HU yCII0-
BUS ¥ TIOAPOOHU MPOLEAYPH 32 BHOCA HA IIACTMACOBU KyX-
HEHCKH TprOopu oT moiauamuj (durypa 2) ¢ mponusxox WiIH
m3nparenu ot Kutait u Xonr Konr. EBponeiickoTo 3akoHo/a-
TEJICTBO MPEJBUK/IA, Y€ KOJMUECTBOTO HA MBPBUYHHUTE apo-
MaTHU aMHMHU B XpaHa WM XpaHUTENICH CUMYJIAaHT He TpsOBa
Ja Ob/ie OTKPUBAEMO C AHAJIMTHYEH METOJ C TPaHUIlA HA OT-
kpuBane 0,01 mg/kg xpana niau MozeneH pa3Tsop [1].

@ueypa 2. [TonuamudHu KyxHeHcKu npubopu om 6b11-
eapcKus nasap, aHanusupaHu 3a Mu2payusi Ha MbPeuYHU
apoMamHu aMuHu

FOOD SAFETY

not transfer their constituents to food in quantities which
could endanger human health, change the composition
of the food in an unacceptable way, or deteriorate the
organoleptic food properties [6].

Commission Regulation (EU) Ne 284/2011 lays down
specific conditions and detailed procedures for the
import of plastic kitchenware from polyamide (Figure 2)
originating in or exported from China and Hong Kong.
The European legislation provides that the amount of
primary aromatic amines in food or food simulant shall
not be detectable with the analytical method with the
detection limit of 0.01 mg/kg food or food simulant [1].

Figure 2. Polyamide kitchen utensils from Bulgarian
market analyzed for migration of primary aromatic
amines

B cnenmanmupanara muTtepaTypa ca MyONHKYyBaHH TOJISIM
Opoit pa3IMYHN aHAJTMTUYHN METO/IN 3a aHAJU3 Ha II'BPBUYHH
apOMaTHU aMUHM, BBIIPEKH Y€ HE € 3a/IbJDKUTEIHO /1a Ce MPH-
Jarar 3a aHaJIM3 Ha MaTephaliv 3a KOHTAKT ¢ XpaHu. Bornicket
al. [6] amamm3WpaT aHWIMH C TIOMOINTa Ha TBBpPAO(a3oBa
eKCTpaKIMsA U TeyHa Xpomarorpadus, nokaro Reddy-Noone

In literature were published a number of different
analytical methods for analysis of primary aromatic
amines, although their application for analysis of food
contact materials is not mandatory. Bornicket et al. [6]
have analyzed the aniline using solid-phase extraction in
combination with liquid chromatography, while Reddy-
Noone et al.,, 2007 [7] have analyzed the aniline and
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et al., 2007 [7] ca aHanmu3upasu aHWIMH U JPYyTH apOMaTHH
AMUHHU, KaKTO ¥ TeXHUTE HOJHU MPOU3BOJHU Upe3 TEUHA MU-
KpoeKcTpakiust u razoBa xpomarorpadus. LC/MS meron e
nsnon3Bad ot Sakai et al. [8] 3a onpenensiHe Ha TOJXyeHIH-
amuH. C momomra Ha LC-MS/MS, Sutthivaiyakit et al. [10]
YCTaHOBSIBa, Y€ MPOU3XOABT HAa aHWJIMH B KoJuyecTBa 121413
mg/kg [11] e cBBp3aH ¢ 4YepHUS OIBETHUTEN B CypOBHHATa
PA 66. KorneHnTpanuara Ha aHWIMH B TOTBapCKH MPHOOD
(Turner), mpoussenen cbc 70% OT chImaTa MoTHAMHUIHA CY-
poBuHa, ¢ 82+6 mg/kg. [Ipr U3NUTBAHETO HA TPOOH OT YSPHHU
npubopu 3a pa30OBpPKBaHE U JIBXKHUIN 32 TOTBEHE BBHB BOJCH
cumynanT npu 100°C B nponsmxenne Ha 30 MUHYTH, HUBaTa
Ha MUTPAIUs B TpETaTa eKCIO3UIUs ca ChboTBETHO 3941, 11+4
u 374 pg/dm? [11]. Te3u apTUKYJIU HE ChOTBETCTBAT HA M3HKC-
KBaHMTA 32 MUTPALUS [T0 OTHOLIEHUE Ha ITbPBUYHU apoMar-
HU aMMHH, onpezaenenu ot Jdupextusa 2002/72/EO. Ilo-na-
TaTBIIHN U3NUTBaHMS Ha roTBapcku cbx (Turner) mokasear,
4ye e HeoOxoanmo npubnm3uTenHo 100 gyaca n3non3BaHe mMpu
100°C, 3a na ce MOHMKAT HUBATa HA MUATPAITU HA ApOMATHH
aMWHH J0 HEOTKpHUBaeMHu cToiHOCTH [11].

[oteepxnaBan; LC-MS/MS meton 3a onpenensiae Ha 18 apo-
MaTHM aMUHU C IPOM3XOJ OT a3odarpuiia ¢ M3MOJI3BaHE Ha
MIPEBAPUTENIHO PEAYKTUBHO paslielBaHe € pa3paboTeH OT
Sutthivaiyakitet al. [10]. 3a ananu3 Ha MUTpanus OT MaTepua-
JIU 32 KOHTAaKT ¢ xpanu Brede et al.[4] mpumarat TBeprodaso-
Ba GKCTPAKIMS M aHAJTUTHYHA JICPUBATH3AINS, [TOCICABAHH
ot GC/MS 3a ompenensHe Ha ITBPBUYHUTE apOMATHH aMHHH
BBB BOJIeH xpaHuTeneH cuMmynant. LC ¢ UV merekmus ce u3-
I0J13Ba 32 aHAJIN3 Ha aHWJIMH B TUIACTMACOBH MaTE€pHal U 3a
oIpeselisTHe Ha MUTPAIMsITa OT JAMUHATH Ha OCEM ITbPBUYHH
apoMaTHU aMHMHA BB BOJCH CUMYJIaHTEH pa3TBop [4,11].

Moteresen SK et al. [12] paspaborBar LC-MS/MS meton 3a
OIpe/ieNIsiHe Ha HSAKOJIKO NMBPBUYHM ApPOMAaTHU aMHHHU BBB
BOJHH MOJICITHH pa3TBOpU. BbB GuHANHUS H0OKIa] HA ATCH-
us xpaautenHu ctagaaptu [13] Burch u Cooper, 2008 omu-
cBat apyr LC-MS/MS meton u HeroBara MpUIOKHMOCT 3a
KOJIMYECTBEHOTO OIpENelssHe HA Te3H II'bPBHYHHM apOMATHH
AMUHH B XPAHUTCIHNU CUMYJIAHTHU, XPAHUTCIIHU IPOAYKTHU U
B OIICHKAaTa Ha MUTPALTUOHHUTE MOJICIIN.

Haii-uecTo pasmpocTpaHEeHUTE IMBPBHYHHA aPOMATHU aMHHH
ca aamnmH, 4,4’ -metmwieHauanmnmH (4,4’-MDA) u 2,4-toy-
enauamuH (2,4-TDA). ExciepuMeHTaTHUTE TaHHU Cca MOKa-
3anu, 9e 4,4’-MDA e otroBopeH 3a 57% CpaBHEHO ¢ aHUJINHA
u 2,4-TDA e otroBopeH 3a 58% cpaBHeHO ¢ anuiInHA. [To TO3H
Ha4YUH 3a YCTAaHOBABAHE HAa CHBOTBETCTBHUECTO HA NOJIUAMHUIHA
npuboOpH € J0CTaThUHO Jla Ce IPOBE/e CHEKTPOMETPHUCH
CKPUHMHT aHaJIU3, KaTo MOJy4YEHUTE pe3yTaTH ce mpescTa-
BAT CyMapHO KaTO aHUJINH €KBUBAJIEHTH [2].

HOEJI na HacTosmara paboTa € Ja ce BBBEAC BaIUIUPAH
CHEKTPOMETPHUUYECH CKPUHHUHT METOJ 32 CyMapHO ONpPEACIsTHE
Ha IIBPBUYHM apOMATHH aMUHH, MPEJCTABEHU KaTO aHUJIMH
€KBMBAJICHT, KOWTO /1a yJIOBIETBOPABA M3UCKBaHMsTA Ha Pe-
rnamenT 284/2011 1. [1] mo oTHOIIEHHE HA TpaHUIIATa Ha CIIe-
uuduuna murpanus ('CM) 3a Te3u cvenuuenus. [logxosin
CHUMYJIaHT, Hali-aTPECUBEH 110 OTHOLICHHE Ha MOJIMAMUIHUTE
MaTepualii, € BOJEH MOJENEH pa3TBoOp Ha 3% oleTHa Kuce-
nuHa (W/V).
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other aromatic amines and also their iodo derivatives
by liquid microextraction in combination with a gas
chromatography. LC/MS method was used by Sakai et al.
[8] for the determination of tolulendiamin. Using LC-MS/
MS, Sutthivaiyakit et al. [10] find that the origin of aniline
in amounts of 121+13 mg/kg [11] is linked with the black
colorant in the raw material PA 66. The concentration of
aniline in the cooking utensil (Turner), produced from
70% of the same polyamide material, was 82+6 mg/
kg. In the test of samples of black utensils for stirring
and cooking spoons in water simulant at 100°C for 30
minutes, were obtained the levels of PA A migration in the
third exposure 39+1, 11+4 and 37+4 ug/dm?, respectively
[11]. These articles not satisfy the requirements for
Migration of primary aromatic amines, set by Directive
2002/72/EC. Further tests of the cooking utensil (Turner)
showed that approximately 100 hours usage at 100°C is
necessary to reduce the levels of migration of aromatic
amines to undetectable levels [11]. Confirmatory LC-
MS / MS method using pre reductive cleavage for the
determination of 18 aromatic amines from azo dyes
origin was developed by Sutthivaiyakitet al. [10]. Brede
et al. [4] applied solid-phase extraction and analytical
derivatization followed by GC / MS for determination of
primary aromatic amines in aqueous food simulant for
the analysis of migration from food contact materials.
LC with UV detection was used for analysis of aniline in
plastic materials, and also for determining the migration
of eight primary aromatic amines from laminates into
aqueous simulant [4, 11].

Moteresen SK et al. [12] developed LC-MS/MS method
for the determination of several primary aromatic amines
in aqueous food simulants. In the final report of the Food
Standards Agency [13] Burch and Cooper, 2008 describe
another LC-MS/MS method and its applicability for the
quantification of the same primary aromatic amines
in food simulants, foodstuffs and for assessing of the
immigration patterns.

The most commonly widespread primary aromatic
amines are aniline, 4,4’-methylenedianiline (4,4’-MDA)
and 24-tolylendiamin (2,4-TDA). Experimental data
have demonstrated that 4,4-MDA is responsible for
57% compared with aniline and 2,4-TDA is responsible
for 58% compared to the aniline. Thus to establish the
compliance of polyamide devices with the requirements
of the legislation is sufficient to perform spectrometric
screening analysis and results to be presented in total as
aniline equivalents [2].

AIM of this work is to introduce a validated screening
spectrometric method for determination of total primary
aromatic amines represented as aniline equivalent,
which satisfies the requirements of Regulation 284/2011
[1] regarding the specific migration limit (SML) for this
group of compounds. Suitable simulant, most aggressive
towards the polyamide material, is an aqueous food
simulant of 3% acetic acid (W/v).
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MATEPWAIIN U METOA

MpuHUMN Ha MeTOAA

MeTonsT ce OCHOBaBa Ha AMA30THPAHE HA MBPBUYHUTE apo-
MaTHHM aMHHU C HaTPUEB HUTPUT B KHCEA cpela U clie/iBa-
10 HEyTpaJlu3upaHe Ha OCTATHUYHUS HUTPO3UpAL] areHT ¢
aMoHUeB cyidamar. [lomydeHUTE HUTPOIPOU3BOIHU CE KY-
menyBar ¢ N-(l-HadTw)-eTHICHIUAMUH IUXUIPOXIOPHU
JI0 TIOTydYaBaHEe Ha BHOJETOBO OIBETCH KOMILIEKC, KOMTO ce
KOHIIGHTpHpa 4upe3 TBbproda3oBa ekctpakuus. M3mepsa ce
eKCTUHKIIMATA NP JbJDKUHA Ha BbJIHaTa A=550 nm. HTEH-
3UTETHT HAa OIBETSABAHETO € MPOIOPIIHOHATEH Ha OOIIOTO
C'bI[’bp)KaHHe Ha H"l)pBI/I‘IHI/I apOMaTHI/I AMHUHHU U CC Hpe}ICTaBH
KaTO aHHUJIMH CKBUBAJICHT.

MaTepManM, peakTuBu U pa3TBopuUu

XuMukanu u peazeHmu

Cpasnurenen Matepual - anuine xuapoxiaopua C H N.HCI,
>99%, AlfaAesar, (Pr.No.A13024, Aquachim); HUTpO3MpaIl
pearent HarpueB HUTpUT NaNO,, >99,0%, (Sigma-Aldrich);
amonwmes cyndamar HN,O,S, >98,0% (Fluka); N-(1-nad-
THJ)-CTWICHINAMIH JTHXUIPOXIOPH]T (CIZHI 4N2.2HC1) 3a
cnektpodpotomerpus (Sigma-Aldrich/Fluka); mexena omerna
kucenuHa, >99,8% (Sigma-Aldrich); comna kucenuna HCI,
37% (Merck); meranon, LiChrosolv (Merck), xomoHku 3a
tBBpaoGasosa exkcrpakius MEGA Bond Elut CI18 1g, 60 ml,
40 um enpuna Ha yactuiure (Agilent Technologies), neionu-
3MpaHa Boja.

U3non3zeaHu pazmeopu

1. PastBopu Ha conna kucenuHa - IN, 0,5 N u 0,1 N;

2. Enyupamy pa3tBop - pa3pe/ieH pa3TBOp Ha COJTHA KH-
cenuna B metanou, 80:20 (v/v) metanon : 0,5 N coHa
KHUCEJINHA;

3. Harpues uutpur, 0,5 g/100 ml B nefionn3upana Boja;
4. Awmonues cyndamar, 2,5 g/100 ml B neifonnsupana Bona;

5. N-(1-HadTHN)-eTHICHANAMUH TUXUIPOXIOPUI,
1g/100ml B nefioHn3mpana Boa, MPUTOTBSH SKECTHEBHO;

6. CranmapTHH pa3TBOPU HA AaHWUIIUH XUJAPOXJIOPpHUI B 3%
OIIETHA KUCEIMHA: U3X0jeH pa3TBop 50 mg/l u karubpa-
yuonnu pazmeopu ¢ xounertpamuu 0,05; 0,025 u 0,005
mg/l.

Beuuku pa3ztBopu ce mpuroTBAT pu Temnepatypa 20°+ 2°C.

NnoaAroToBKA HA NMPOBUTE

1. NMoaroToBKa Ha MUrpauMoHeH pasTBoOp 3a
onpeaensHe Ha PAA

W3BnuyaHeTo Ha MBPBUYHUTE apOMaTHH aMUHHU OT MOJIH-
aMH/IHUTE KyXHEHCKH MPUOOpPH Ce M3BBPIIBA CHIVIACHO M3-
WCKBaHUATA, ONHCAaHH B TEXHHYECKO pbKoBoAcTBO EUR
24815 EN 2011 [2]. M3mon3Ba ce XpaHUTENEH CUMYJIAHT B - 3
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MATERIALS AND METHODS

Principle of the method

The method is based on the diazotization of primary
aromatic amines with sodium nitrite in acidic medium
followed by neutralization of residual nitrosating agent
withammonium sulfamate. Theresulting nitro derivatives
were coupled by N- (l-naphthyl) ethylenediamine
dihydrochloride to afford a violet colored complex, which
was concentrated by solid phase extraction. Extinction of
colored compound was measured at a wavelength A = 550
nm. The result is presented as aniline equivalent.

Materials, reagents and solutions

Chemicals and reagents

Reference material - aniline hydrochloride C.H. N.
HCl, >99% (AlfaAesar), Pr.No. A13024, Aquachim;
nitrosating reagent sodium nitrite NaNO,, >99,0%,
(Sigma-Aldrich); ammonium sulfamate HN,O.S, >98,0%
(Fluka); N- (1-naphthyl) ethylenediamine dihydrochloride
(C,H, N,.2HCI) for spectrophotometry (Sigma-Aldrich/
Fluka); glacial acetic acid, >99,8% (Sigma-Aldrich);
hydrochloric acid HCI, 37% (Merck); methanol LiChrosolv
(Merck), solid-phase extraction cartridges MEGA Bond
Elut C18 1g, 60 ml, 40 pm mesh, (Agilent Technologies),
deionized water.

Solutions
1. Solutions of hydrochloric acid - IN, 0.5 N and 0.1 N;

2. Elution solution - dilute solution of hydrochloric acid
in methanol, methanol: 0.5 N hydrochloric acid 80:20
v/v);

3. Sodium nitrite, 0.5 g/100 ml in deionised water;

4. Ammonium sulfamate, 2.5 g/100 ml in deionised
water;

5. N- (I-naphthyl) ethylenediamine dihydrochloride,
1g/100ml in deionised water, prepared daily;

6. Standard solutions of aniline hydrochloride in 3%
acetic acid: a stock solution of 50 mg/1 and calibration
solutions with concentrations of 0.05; 0.025 and 0.005
mg/l.

All solutions should be prepared at a temperature of 20°
£2°C,

SAMPLES PREPARATION

1. Preparation of migration solution

Extraction of primary aromatic amines from polyamide
kitchenware is carried out according to the requirements
described in the Technical manual EUR 24815 EN 2011
[2]. Food simulant B - 3% acetic acid was used as a
migration solution. The required number of specimens
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% onerHa kuceianHa. Heooxomqumust opoii oopasziu, hopmu-
pamu exHa mpoda, ce MOCTABAT B OIXO/SII CTHKIIEH ChJI ChC
CHMYJaHT JI0 IpaHHIaTa Ha (YHKIHMOHAIHATA YacT Ha apTH-
KyJnuTe (HUBOTO Ha pa3TBOpa ce OTOENsI3Ba ¢ MAPKUPOBKA) U
ce MHKyOHMpaT B TepMOCTaT B MPOABIDKEHHE Ha 2 Yaca IMpH
100°C. CpasT ce MOKpUBA 3a HaMaJIsIBaHE Ha M3MapsBaHETO.
TouyHoCTTa Ha TeMIIepaTypaTa 110 BpeMe Ha HHKYOHpaHeTo ce
KOHTpOJIMpa ¢ KajauOpupan TepmoMeTsp. [lonyueHusT cien
SKCIIO3UIIMATA PA3TBOP Ce OXJIAXK/a J0 CTallHa TeMIepaTypa,
JIOJINBA C€ ChC CUMYJIaHT JI0 I'bpBOHAYaIHHs 00eM V u obe-
MBT CE 3aIIHCBA B JIUTPU.

[Tpu enHOTHIIHYM KyXHEHCKH NMPHOOpPH, 3a €aHa Mpoda ce u3-
MoJI3BaT TpH Opost 00pa3Iy, ChIIACHO TEXHUYECKO PBHKOBOJI-
ctBo EUR 24815 EN 2011 [2].

T'oTOBUSIT MUTpaIIMOHEH Pa3TBOP C€ aHAIU3UPA 32 ChAbpKA-
HUE Ha MbPBUYHU APOMATHU aMHUHHU.

2. O6paboTKka Ha MUrpaLMOHEH pa3TBoOpP

[epusamuzayua. Kem 100 ml oT TOTOBHS MUTpalOHEH
pastBop ce mpubassar 12,5 ml IN conna kucenuna u 2,5 ml
p-p Ha HatpueB HUTPUT. Cren 10 MUHYTH, HEOOXOMUMH 3a
MPOTHYAHE HAa PEaKUMATa, C€ OTCTPAHSIBA M3JIUIIHUAT HU-
TPO3Mpal] areHT, KaTo ce npudaBiAT S5 ml p-p Ha aMOHHEB
cyndamar. Peakiimonnarta cMec 0THOBO mpecTtosBa 10 Muny-
tu. Criey BCsIKO 00aBsiHE Ha PeareHTU pa3TBOPBT C& XOMOre-
Huzupa goope. [lonyueHnTe HUTPOITPOU3BOIHH CE KYTIEIyBaT
¢ 5 ml pa3tBop Ha N-(1-HadTHN)-eTUICHIMAMUH TUXUIPOX-
nopun. Peakmnusta mpoTHda Ha TBMHO B NPOABIKEHHE Ha
120+0,5 mun. Ha T0O3M eTan ce ¢popMupa BUHOJIETOBO OLBETCH
KOMITJIEKC.

Konuenmpupane na npooama. Kononkure 3a TBbpao¢pa3ona
excrpakuus MEGA Bond Elut C18 ce koHauiuonupar no-
CJIEZIOBATENIHO C METAHOJI, eTyUpall] pa3TBOP U COJIHA KHUCe-
nuHa (0,1 N) npu u3non3BaHe Ha BaKyyMHa cUCTeMa Vacuum
Manifold ¢ peryiupane Ha CKOpOCTTa Ha OTOKA U BaKyyMa.
[Mony4eHusT cnen JaepuBaTH3aLUsATAa BHOJETOBO OIBETCH
pa3TBOp ce MPEXBBPIISI KOTMUECTBEHO B KOJIOHKA 3a TBBPIO-
¢a3zosa excrpakuus Bond Elut C18. CkopocTTa Ha H3THYAHE
OT KOJIOHKaTa ce KOHTpoJMpa mpH | Kamka/ceKkyHna, 3a Ja
Ce OCHTYPH ITBJIIHOTO 3a/bp)KaHEe Ha IIBETHOTO CHEAMHEHHE.
Crnen BBBeXaHE Ha MpobarTa, KOJIOHKATa CE MPOMHBA JIBY-
kpatHO ¢ 0,1 N comHa KHCeIMHA M C€ CYIIH IMOJ BaKyyM B
MpOJIbIDKEHUE HAa | MUHYTA.

KoHIIEHTpHPaHOTO IBETHO CHEIMHEHUE CE €IyHpa OT KOJIOH-
KaTa C eJyupall pa3TBop, KOWTO ce ChOMUpa B MEpUTETHA KOJI-
0a c obem Sml u ce moBekIa 10 MapKara.

3. MogroToBKa Ha Npa3HM Npobu

Peaxkmuena npazna npooa. YCopeaHo C BCSIKa CEpUsl Mpo-
01 3a aHaJIM3 WK KaauOpalMOHHH Pa3TBOPU CE TECTBA MOHE
€/IHa PEeaKTUBHA Ipa3Ha 1npooda, ype3 KOsATO Ce KOPUrupa u3-
MepeHaTa eKCTHHIHMS Ha mpodara (MM pa3TBOpa) C EKCTHH-
LUsITa Ha ChBPKAIIUTE c€ B Hesl peakTuBu. [Ipurorss ce ot
100 ml mopenien pa3TBop, KOWTO HE € OWJI B KOHTAKT ¢ IIpoda-
Ta, 1 ce 00padoTBa CHINIACHO MTPOIIEAYpaTa.

Mampuuna npazna npoda. MatprudHa npasHa npo0ba ce uz-
paboTBa 3a BCEKU BUJ M3NUTBaH Martepual. [Ipurorss ce ot
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for one sample is placed in a suitable glass vessel filled
with simulant to the border of the functional part of the
items (the level of the solution should be marked) and
is incubated for 2 hours at 100°C in a thermostat. The
glass container should be covered to reduce evaporation.
The accuracy of the temperature during the incubation
should be controlled with a calibrated thermometer. The
resulting solution after incubation should be cooled to
room temperature, make up to the initial volume V with
simulant and the volume (V, in liters) should be recorded.

In testing the identical kitchen utensils, a sample consists
of three specimens, according to the technical manual
EUR 24815 EN 2011 [2].

The migration solution prepared as described above was
analyzed for the migration levels of primary aromatic
amines.

2. Pretreatment of the migration solution

Derivatization. 12,5 ml 1IN hydrochloric acid and 2,5
ml of sodium nitrite were added to a 100 ml sample of
the migration solution. After 10 minutes required for
the reaction, the excess nitrosating agent was removed
by adding 5 ml of p-p of ammonium sulfamate. The
reaction was allowed to stand another 10 minutes. After
each addition of reagents, the solution was homogenized
well. The resulting nitro derivatives were coupled with 5
ml of N- (1-naphthyl) ethylenediamine dihydrochloride
solution. The reaction proceeds in the dark for 120 + 0,5
min. The violet complex is formed at this stage.

Sample concentration. Cartridges for solid phase
extraction MEGA Bond Elut CI8 were conditioned
consecutively with methanol elution solvent and
hydrochloric acid (0,1 N) using a vacuum system Vacuum
Manifold by adjusting the flow rate and vacuum.

The obtained after derivatization violet colored solution
was quantitatively transferred to a solid-phase extraction
cartridges Bond Elut C18. The flow rate from the
cartridges was controlled at 1 drop / second, to ensure
the complete retention of the colored compound in the
sorbent. After introduction of the sample, the column
was washed twice with 0,1 N hydrochloric acid and dried
under vacuum for 1 minute. The concentrated violet
colored chemical compound was eluted from the column
and the eluent was collected in 5ml volumetric flask
exactly to the mark.

3. Preparation of blank samples

Reagent blank. Parallel with each set of samples or
calibration solutions at least one reactive blank is made
and tested to adjust the extinction of the sample with the
absorbance of the reagent. It was prepared from 100 ml
food simulant and was treated according to the procedure.

Matrix blank. Matrix blank should be analyzed for
each type of test material. It was prepared from 100 ml
migration sample solution, to which was added all the
reagents for derivatization, excluding of sodium nitrite.
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100 ml MmurpaimoseH pa3TBOp Ha peajiHa mpoda, KaTo ce J10-
0aBsT BCHYKH PCAKTUBHU 32 JICPUBATH3AIUS, C U3KIIFOUCHHE
Ha pa3TBOpa Ha HaTpueB HUTPUT. KOHLIEHTpUpaHeTo MpoTH-
ya ChbIJIaCHO omucaHaTa npoueaypa. BiusHuero Ha maTpu-
IaTa ce MposiBsiBa KaTo MHTEephEepeHIHS Ha abcopOnusTa B
pe3yNTaT OT IPUMECH B HEs, Pa3IUYHU OT IIBPBUYHU apo-
MaTHU aMUHH.

W3mepenata exctunuus (E) Ha Bcsika mpoba ce Kopurupa c
NoJTy4yeHaTa eKCTUHKIUS 32 MaTpHyHaTa Ipas3Ha mpoda mnpu
YCIOPEZIEH aHalIu3.

CMNEKTPO®OTOMETPUYHO ONPEAENAHE

W3mepBa ce ekctuHnuATa E Ha o1iBeTeHUs pa3TBOp HA aHAIU-
3upaHara npobda, MaTpHYHaTa Ipa3Ha npoda U CTAaHAAPTHHUTE
Pa3TBOPHU NpH ABJKKMHA Ha BhIHATa 550 nm B KroBeTa ¢ aede-
JIMHA Ha cJios lem cperny pa3TBOpP Ha YCIOPEAHO U3paboTeHa
peaKkTHBHA ITpa3Ha mpooda.

Bb3 ocHOBa Ha M3MEpEHNUTE KaTMOPAIMOHHH Pa3TBOPHU U PEAK-
THBHA OJIaHKa, Ce U3BEKAa PETPECHOHHO YPABHEHUE OT BUJA:

y=ax x+b, (1)

KBJICTO Y € U3MepeHaTa eKCTHHKINS 38 KOHICHTpauus X Ha
AQHWJIMH XUAPOXJIOPUI B CHOTBETHHUS CTaHAAPTEH Pa3TBOp B
mg/kg.

[Mpn wm3umcnenusita ce gomycka, ye 1 L = 1 kg monenen
pasTBoOD.

N3YNCNABAHE HA PE3YNTATUTE

ExcruniusTa Ha ananusupanarta npoba E u Ha ycnopemHo
n3paborenara marpuuna Onanka (Em) ce m3mepmar cpeury
peakTuBHaTa O:1anka (Er). M3BbpiiBa ce kopekuusra:

E=E-E, 2

CyMapHOTO ChIbp)KaHHE Ha IIbPBUYHHM APOMATHU aMHHH B
aHAJIN3MpaHaTa Mpoda, MPEICTABEHO KaToO aHWJINH E€KBHBA-
JIEHTH, CE€ U34MCIIsIBa 10 (hopmynara:

E.—b
CPAA%XE )

KBJIETO,

ES € u3MepeHaTra eKCTHHKIMS Ha Ipolara, KoperupaHa
CBIIIACHO ypaBHEHUE (2);

a v b ca xoedpunuenture B perpecuonnoro ypasaenue (1),
CHOTBETHO @ OTPa3siBa HAaKJIOHa, a b - oTpe3a.

fs= 0,7187 e koeduuueHT 3a nMpeodpa3yBaHe Ha AHUJIMH XH-
JOPOXJIOPU[A B AHUIIMH.

[Momy4yeHnaT pesynraT 3a ChIbpP)KAHWE HA ITBPBUYHH apo-
MaTHM aMHMHHM B aHaJIM3MpaHara 1npoda ce mpen3vyucisiBa 3a
n3MepeHus ooeM V Ha MUTpallMOHHUS Pa3TBOD.
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Further processing is performed as described above.
The matrix effect appears as interference in absorbance
due to impurities in the matrix other than the primary
aromatic amines.

The measured extinction (E) of each sample should be
adjusted with the extinction of matrix blank obtained by
parallel analysis.

SPECTROPHOTOMETRIC DETERMINATION

Extinctions of the colored solution of the sample analyzed,
matrix blank and standard solutions were measured at a
wavelength of 550 nm in a cuvette with a layer thickness
of lcm made against parallel reactive blank.

The regression equation of type (1) is output on the basis
of the measured calibration solutions and reagent blank:

y=ax x+h (1)
where y is the measured extinction of a concentration

x in mg/kg of aniline hydrochloride in the respective
standard solution.

In the calculation it is assumed that for food simulant 1 L
=1 kg is correct.

CALCULATIONS

The absorbance of the sample analyzed E and of the
parallel matrix blank Em is measured against reagent
blank Er. The following correction is made:

E=E-E, )

The total content of primary aromatic amines in the
sample analyzed, presented as aniline equivalents are
calculated as follows:

E.—b
CPAA%XfS )

wherein,

ES is the extinction of the sample additionally corrected
according to equation (2);

a and b are coefficients in the regression equation (1), @
is the slope, and b is the intercept, respectively.

f5= 0,7187 is conversion factor from aniline hydrochloride
to aniline.

The result for the content of primary aromatic amines in
the analyzed sample is recalculated towards the volume
V of the migration solution.
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NAPAMETPU HA METOOA

I'paHuITe Ha OTKPUBAHE M HA KOJUYCCTBEHO OIPCICIISTHE
ca M3YHCICHM Ha 0a3a CTaHJApTHO OTKJIOHCHHE Ha OTKIIMKA
M HaKJIOHA HA KaJuOpalMOHHATa TpaBa, ChIIIACHO PHKOBO-
neH nokymeHT Harmonised Tripartite Guideline Validation of
Analytical Procedures: Text and Methodology [14].

rpanunara Ha orkpuane LOD e 0,001 mg/kg, n3pasena kato
AHUJINH;

rpaHunara Ha xoinuuecTBeHo ompenensne LOQ e 0,002 mg/
kg, n3paszeHa KkaTto aHWINH;

pabotHuaTr obxBatr Ha Mertoma e ot 0,002 mo 0,04 mg/kg,
U3pa3eHO KaTO aHWJIMH ¢ KOG(DHIMEHT Ha KOpeJalus
R?= 0,997,

OTHOCHUTEIHOTO CTaHAapTHO OTKJIOHeHHEe RSD e B uanazoHa
2,69+9,90% 3a pa3nuUHUTE KOHIIEHTPALIUU HA IBPBUYHI
apoMaTHU aMUHU B padOTHUs 00XBAT;

pasmmpeHara HeornpezeneHocT U B 3aBUCHMOCT OT KOHLIEHTpa-
musiTa Bapupa B rpanummre ot 0,0007 no 0,002 mg/kg.

PE3YJNTATU U OBCBXAAHE

BanunupaHusaT CKpUHUHT METOJ 3a ONpEeAeIsHe Ha IbPBUY-
HU apOMaTHH aMHHU € NPUJIOKEH B NMPOYyUYBAHE HAa UYEPHU
MOJMAMUHU KYXHEHCKH MPUOOPH OT THProBCKaTa Mpea B
Bbearapus. 3a nepuona 2013-2014 r. mo onucanus MeToJ ca
aHaNM3upaHu 00O 12 6post pa3IMYHKU BUJOBE apTUKYJIH OT
BHOC, B T.4. 1 TpousBeneHu B Kurail. [lonydenure pesynraru
ca npeacrasenu B Tabnumna 1.

Tabnuya 1. CbObpxaHUe Ha MbP8UYHU apoMamHU aMuHU
8 YepHU nonuamMudHU KyXHeHCKU npubopu om 6br12apcKusi
nasap

FOOD SAFETY

PARAMETERS OF THE METHOD

The limit of detection and limit of quantitation were
calculated based on a standard deviation of the response
and the slope of the calibration curve as was described
in the guidance document Harmonised Tripartite
Guideline Validation of Analytical Procedures: Text and
Methodology [14].

e limit of detection LOD is 0.001 mg/kg, expressed
as aniline;

e limit of quantification LOQ is 0.002 mg/kg,
expressed as aniline;

» the working range of the method is between 0.002
and 0.04 mg/kg, expressed as aniline, with the
correlation coefficient R?= 0,997,

» the relative standard deviation RSD is in the range
(2.69+9.90)% for different concentrations of the
primary aromatic amines in the working range;

» the expanded uncertainty U varies depending on the
concentration in the range of 0.0007 to 0.002 mg/kg.

RESULTS AND DISCUSSION

The validated screening method for the determination of
primary aromatic amines is used in a study of black nylon
kitchen utensils commercially available in the Bulgaria.
Using the method described, in the period 2013-2014,
were analyzed 12 samples of various types of imported
items, including those produced in China. The results
obtained are presented in Table 1.

Table 1. Content of primary aromatic amines in the black
nylon kitchen utensils from the Bulgarian market

Mpob6a OnucaHue Ha apTUKyna CbAbprKaHMe Ha O6em Ha CymapHO cbAabpKaHue OueHKa
Ne NbPBUYHMU apoMaT- murpa- HA NbPBUYHMU aPOMATHU Ha pe3yn-
Hu amuuu B mg/kg LUOHEH aMWUHU, MUTPUPaANU OT TaTta
MWUrpPaLUOHEH p-p pasteop, L | npo6ara, mg/kg
Sample Product description Content of the Volume Total contents of primary | Evaluation
Ne primary aromatic migration aromatic amines migrated | of the
amines in mg/kg solution, L | from the sample, mg/kg result
migration solution
1 | NepdopupaHa wnartyna, cusa 0.0002 1.250 0.0003 ND*
Perforated spatula, gray
2 | Yepnak, cus 0.0002 1.250 0.0003 ND*
Soup ladle, gray
3 | NepdopupaHa nvKULa, cMBa 0.0005 1.250 0.0006 ND*
Perforated spoon, gray
4 | I'bXKunua ¢ BpbX, YepHa 0.0005 0.410 0.0002 ND*
Spoon with the tip, black
5 | NMvxuua Kpbraa, yepHa 0.0018 0.265 0.0005 ND*
Spoon round, black
6 | NlonaTKa 3a 06pbLaHe, YepHa 0.0020 0.560 0.0011 <LOQ
Spatula for flipping, black
7 | NNonaTKa peweTb4yHa, YepHa 0.0016 0.575 0.0009 ND*
Lattice Spatula, black

*ND - He ce demekmupa.

*ND — not detected.
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MNpo6a OnucaHue Ha apTUKyna CbabprKaHue Ha 0O6em Ha CymapHO cbabpKaHue OueHKa Ha
Ne NbPBUYHM apPOMATHU | MmuUrpa- HA NbPBUYHMN aPOMATHU pesynrtarta
amunn B mg/kg mu- LUOHEH AMUWHU, MUTPUPANK oT
rpaunoHEH p-p pasteop, L | npo6ara, mg/kg
Sample Product description Content of the Volume Total contents of Evaluation
Ne primary aromatic migration | primary aromatic amines | of the
amines in mg/kg solution, L | migrated from the result
migration solution sample, mg/kg
8 | NonatKa 3a o6pbLyaHe C KPbrAn 0.0007 0.820 0.0006 ND*
oTBOpMU
Spatula for flipping with round holes
9 | lonaTtka 30 cm, cuBa, C AUAroHaAHU 0.0030 0.890 0.0027 >L0Q
npopesu
Blade 30 cm, gray, with diagonal slits
10 | AomaKuMHCKa nonaTtKka 24 cm, 4epHa 0.0004 1.010 0.0004 ND*
Kitchen spatula 24 cm, black
11 | Bunmua 23 cm, yepHa 0.0003 0.890 0.0003 ND*
Fork 23 cm, black
12 | NTvkuuya 24 cm, yepHa 0.0005 0.920 0.0005 ND*
Fork 23 cm, black

IIpoBeneHOTO IpOyYBaHE HA APTUKYJIM OT IOJIUAMUJHU KyX-
HEHCKH MPUOOpPHU OT BHOC, MpeJyIaraHy Ha ObJIrapcKus masap,
II0Ka3a CICIHOTO:

* 1pu 10 ot 12 mpobu (83%) He ce maeHTUUIIIPA MUTPA-
Iy Ha IBPBUYHU apOMAaTHU aMUHH,

* 3aejHAa OT MPOOUTE CE YCTAHOBSIBA MUTPAIHS HA ITbPBUY-
HU apoOMaTHH aMUHHU TOJ| FPAHUIATa HA KOJIHYECTBEHO
omnpeneinsine Ha meTona LOQ;

* caMo B eqHa mpoOa ce OTKPHUBAa MUTPANHs HA IBPBUYHU
apoOMAaTHU aMUHH HaJl 'PAHUIATa HA KOIUYECTBEHO OIpe-
nemnstHe Ha Metofa LOQ Ha croitnoct 0,003 mg/kg mone-
JICH pa3TBOp;

* HE Ce YCTAaHOBSBAa MHUTpAlMs Ha ITbPBHYHH ApPOMATHHU
aMHHHM HaJl JOIyCTUMAaTa IpaHulara Ha CyMapHOTO UM
onpexaensae ot 0,01 mg/kg Monenen pa3TBop, yCTaHOBEHA
¢ Pernmament 284/2011 1. [1].

ChIi1acHO MPOBEICHOTO MPOYYBAHE HA TIOJINAMUHH Ky XHEH-
ckn npubopu B 83,3% oT npoduTe HE ce yCTaHOBSBA MUTPa-
IUsl HA TBPBUYHU apOMATHU aMUHH, B 16,7% ce naeHTH)H-
rpa MATpamus, Ho caMo B 8,3 % oT mpoOuTe MbPBHYHHATE
apoMaTHU aMHUHHM MOTaT Ja Ce OMNPEAeNAT KOJIUYECTBEHO,
KaTo yCTaHOBEHOTO UM CYMAapHO ChABP)KaHUE, IPUBEJICHO B
AQHWJIMH €KBUBAJICHTH, € OKOJIO 3 IIBTH MO-HUCKO OT €BPOIEH-
cKaTa rpaHuIa Ha cnenn(pUIHA MUTPALIHSL.

3AKNIOYEHUE

Pa3paboTen u BajmuaupaH € CHeKTpPO(GOTOMETPUYEH CKPH-
HUHT METOJl 32 CyMapHO OIpEAesHE Ha MUTpalusiTa Ha
I'bPBUYHU apPOMATHH aMUHHU OT TOJUAMHJIHU KyXHEHCKH
npudopy B XpaHUTENIEH CUMYJIaHT BOACH pa3TBOp Ha 3% oI1l-
eTHa KucenuHa. MeToqbT ce OCHOBaBa Ha JAMAa30THPAaHE HA
I'BPBUYHUTE aPOMATHU aMHHM C HATPUEB HUTPHUT B KUCEIA
cpela | Clie/[Ballo HeyTpalM3upaHe Ha OCTAThYHUSI HUTPO-
3Mpalll areHT ¢ aMoHUeB cyidamar. [losrydeHuTe HUTPOIPO-
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The conducted survey of imported nylon kitchen utensils
available on the Bulgarian market, showed the following:

* In 10 of 12 samples (83%) is not detected migration of
primary aromatic amines;

* In one of the samples is established migration
of primary aromatic amines below the limit of
quantification LOQ of the method;

e Only in one sample is found migration of primary
aromatic amines above the limit of quantification of
the method LOQ with a value 0.003 mg/kg food

* The migration of primary aromatic amines above the
permissible limit of their total content of 0.01 mg/kg
food simulant (under Regulation 284/2011 [1].) has
not been established.

This study of polyamide kitchen utensils showed, that in
83.3% of the samples migration of PAA is not established;
in 16.7% of the samples migration can be detected, but
only in 8.3% of samples can be quantified. The total
content of PAA (expressed as aniline equivalents), found
in them, was about 3 times lower than the European
specific migration limit.

CONCLUSION

Spectrophotometric screening method for determining
the total migration of primary aromatic amines from
of polyamide kitchen utensils in food simulant aqueous
solution of 3% acetic acid has been developed and
validated. The method is based on the diazotization
of primary aromatic amines with sodium nitrite in
acidic medium and subsequent neutralization of
residual nitrosating agent with ammonium sulfamate.
Nitro derivatives were coupled with N- (1-naphthyl)
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n3BogHU ce KynenyBar ¢ N-(l-HadTui)-eTHIIeHIUaMHHOB
JIUXHJIPOXJIOPH/T JIO TT0JTyYaBaHe Ha BUOJIETOBO OLIBETEH KOM-
IJIEKC, KOWTO Ce KOHIEHTPHPA Ype3 TBBbpIo(ha3oBa eKCTpak-
uusi. M3MepeHaTa eKCTUHKLUATA MPU JBJDKWHA Ha BbhJIHATA
550 nm e npornopuroHaIHa Ha OOLIOTO ChIbP)KaHUE HA IIbP-
BUYHH apOMaTHU aMUHU B aHWJIMH eKBUBaJeHTH. [ panunaTa
Ha otkpuBaHe LOD e 0,001 mg/kg; rpanuiiara Ha KOJIUYECT-
BeHo onpexneisine LOQ e 0,002 mg/kg, u3pasenn xato aHu-
JuH; paboTHuAT obxBat Ha meToha ¢ ot 0,002 mo 0,04 mg/
kg, ¢ koepuuuent Ha kopenauust R2= 0,997 u oTHOCHTEITHO
cTaHaapTHO oTkioHeHWe RSD B nmamazona 2,69+9,90% 3a
pa3IMYHMTE KOHIIEHTPALUU Ha ITbPBUYHHM apOMaTHU aMUHU
B paboTHus o0xBar. [lapamerpure Ha MeTona yJOBJIETBOPSI-
Bar u3uckBaHusTa Ha Permament 284/2011 1. o OTHOILICHHE
Ha rpaHuiara Ha cneuupuyHa murpanus (I'CM) 3a Te3u cbh-
€/IMHEHHUSL.

MeToabT € IPUIIOXKEH 32 IIPOyYBaHe Ha MUTPALUsITa Ha IIBP-
BUYHU apOMATHH aMUHH OT ITOJMAMUIHU KYXHEHCKH IIPHOO-
pH, HaJMYHU Ha ObJrapckus maszap. [lodydeHUTe NaHHU He
MOKa3BaT IOTEHIMAJICH PHCK OT MUT'PALsl HAa TE3M BEIIECTBA
OT MOJIMAMHIHHU apPTHUKYJIU C €THKET, ChIAbpXKall HHPOpMa-
L¥s 32 IPOU3X0Ja, BUJa HAa MaTepualia, yCIOBUATA U HaYH-
Ha Ha ynoTpe0a M IpH cHa3BaHe OT MOTPEOMTENNTE HA I0-
COYCHHTE B €THKETA yKa3aHHI. APTHKYIIH, 32 KOUTO JIMIICBA
MapKUpPOBKa HMIIM €THKET, KAKTO M TaKHBa, CTUKETHPAHU C
Herosie3Ha WHpopManus, Hanpumep, “TIPOU3BEICHO OT 0e3-
BpE/IHA I1acTMaca”, He ca 00SKT Ha HACTOSAMIOTO POy YBAaHE.
InpokoTo pasnpocTpaHeHHe Ha MOAOOHH apTHKYJIH HU3UC-
KBa ITOBUIIICHO BHMMAaHKHE OTHOCHO TAXHaTa 0€30MacHOCT 3a
MOTPEOUTEIHTE.
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YKA3AHWS1 3A ABTOPUTE

bvazapcko cnucanue 3a obuiecmeeno 30pase’’ € MHOTONpOpUIHO CIIMCAHUE, KOETO BKIHOYBA
nyonuKanuM B 06JAacTTa Ha 3]paBHATAa IOIMTHKA, 3IPABeH MEHHKMBHT M HKOHOMHKA,
CTIMIICMHONOTHs HA HEHH(CKIMO3HHTE W 3apa3sHuTe OOJECTH, 3APABETO Ha HACEICHHETO
/KeHnTe/ienara/, IpoMOLMs Ha 31PaBeTo U NpopUIAKTHKA Ha OOIECTUTE, OKOJIHA CPE/Ia U 3/IpaBe,
XpaHH M XpaHeHe, TPyJI0Ba MEIMIMHA, TICHXHIHO 3/[paBe, KPU3HCHU CHTYalluH H OOIIECTBEHO

37IpaBe.
MarepuanuTe ce OTreyaTBaT Ha OBJIrapCKU M aHIIIMHCKH e31K. B criucanmero ce my6mi

- Hayunu cratum (o 12 crp.): Craruure Biiaouar Boenenue, Ilen, Marepuan u meronu,

Pesynraru, O6cwxkaane, 3akoueHne n Kuurormuce.

- O630pu (0 12 ctp.): O630puTe TpsAGBa ja NMPENCTABAT 3HAYMMH TeMH B olnacTTa Ha

0BIICCTBEHOTO 37paBe.
- JIucKycHst, MO3UILIMH (10 6 CTP.) - 3aCATaT BCAKa 0071aCT Ha 0OIIECTBEHOTO 37paBe.

- MueHust, ChOUTHS (mo 1 CTp.) - OPEJICTaBAT aKTyaJlHH, 3HAYUMH WJIK TUCKYCHOHHH HPOGIIEMH "

BaXHHU CBG"TH}{.
- IIpesicTaBsHe Ha HOBH KHUTH HitH codyep (10 1 cTp.)

Omzosoprocm Ha asmopa: Beuuky Npe/iCTaBEHH 3a MyOINKyBaHe MaTepuaIn TpsOBa 1a Ob;

OpPHUTHHATTHH paZpﬂ60TK]L KOUTO HE Ca Hy6ﬂ]leBaHl[ J10 TO3W MOMCEHT M HEC Ca IOAAJICHHU 3a
nyOinkyBate apyraje. [IpueruTe pbKOIMCH He Morar Ja ObJar myOInKyBaHH CJe/l TOBa B APYTH
M3/1aHHA B CHIIHS BUJI, M3IAJI0 MIIM HA YaCTH M HA KaKbBTO M Jia OMIIO 31K, 6e3 ChIIacHeTo Ha
"Bwirapcko crnucaHme 3a 00mecTBeHO 3apame”’. ABTOPUTE OTTOBApAT 3a BCHYKHM 4YacTH OT

Marepuaa cH.

Hayuna emuxa: OTTOBOPHOCT Ha ABTOPUTE € /1A YIOCTOBEPAT, 4€ BCAKO M3CIIE/IBAHE BHPXY XOpa €

oo 0,[[06})6}10 OT KOMHUCHS 110 ME/IMIIHHCKA €THKA.

Ilooasane na pvkonucume: Marepuanute TpsibBa J1a ObJaT MOJABAHM B CIEKTPOHEH BUJ (11O
eleKTpoHHa momia win Ha CD/muckera) M kato mnewatHo kKomue (2 xomms, dopmar A4).
Marepuanure oT ObIrapckuTe aBTOpH TPsIOBa Ja ObJAT Ha OBITAPCKH M AHIIHIICKH €3HK, a Ha

ABTOPHUTE OT 4yKOMHA HA AHIVIHIICKH €3HK.
Iloozomosxka na pvronuca

Ipuopyscumenno nucmo: PrronuchT TpsadBa 1a Objie NPUAPYIKEH C ITHCMO, YI0CTOBEPSIBALIIO, Ue
MaTrepuaIbT U JaHHUTE HIIM YaCTH OT TsX He ca O myOInKyBaHu jocera (OCBEH KaTo pesioMe),

KaKTO M 4e MaTePHaIbT HE € MOJ1 IIeYaT 1 He € Bb3JIOKEH 3a PElleH3MPAHE B IPYT0 H3JIaHNeE.
3azcnasna cmpanuya:

- Buz Ha pprornica (OpMrHHaIHA CTaTHsi, 0030p U AIp.)

- 38.]"1135]13, HMMCHA HA aBTOpHTe n MeCTOpaﬁOTa o Bpeme Ha U3roTBsIHE HA N[aTCpllﬂﬂﬂ

- I]\Je HITBJICH a/IpEC HA KOpeCITOH,Ealall[Hﬁ aBTOP, Teﬂeq)OH. CHeKTpOHHﬂ noua

- BnaronapHOCTH KbM JIMIIA M KOJIETH C PHHOC 32 M3CIIC/IBAHETO.

YVkazanusn 3a ogopmnenue na mamepuanume: VI31on3BaT ce MEPHH CIMHHIM Ha
N[e}K,E[yHapOﬂHilTﬂ cucrema SI ]121 ce [[365eraT AKpOHUMH, OCBCH aKO HE ca OGUJOHPHCTH.
AKpPOHHMHTE U ChKPALICHUATA ce Je(PUHUPAT IPH IIbpBaTa UM yrotpeba B Tekcra. DaiinoBere Ha

pBKOIHCca ce oziaBar BbB hopmar Ha Microsoft Wor

DopMaThT Ha CTpaHUIHTe TPsiOBa 1a Objie A4 ¢ mosera oT 2,5 ¢cm 0T BCHUYKHU CTPaHu, WpHTHT 12-

point Times New Roman ¢ 1,5 uaTepsan Mexkty peiosete. TEKCTBT ce TOAPABHABA CAMO OT JISIBO.

Pestome: 3a Hay4YHH CTaTHHU CE€ IOArOTBSA PE3IOME CBhC Cl€HaTa CTPYKTypa W IlOJ3ariaBus:

O6ocHoBKa, Llen, Meroam, Pesynraru u 3akmouenue. [1pu matepuanm 6e3 cTpykTypa (Hampumep,
METOJIOJIOTMYHN MaTepuan) ce JOMyCKaT Pe3loMeTa, HECTPYKTYPHPAHM 110 TOPHHMS HAuMH.

Pestomero TpsGBa J1a Chbpika He ToBeye T 250 rymu.
Kn1ouoeu oymu: TIpeJicTaBsT ce Clie]l Pe3IoMeTo.

Tﬂﬁ.’llll(ll.' Taﬁmlun're TpHGBa Jla UMarT sSICHHU 3arjaBusi U [pU HEOOXOIUMOCT OOSCHUTEITHU OEJIEKKH

nojayepra.

@uzypu: Besika Gurypa ce rojasa Kato ot/elen jgokyment/daiin (B rpadguden gopmar - _.pdf,

_tif, _.jpg). Purypute ce HoMepHpar 1o pea Ha IIMTHPAHETO UM B TeKcTa. Beska durypa Tpaosa
ce npu}:lpy‘lxana C KpaTl(a JICr€H/1a Ha OTJACIHA CTpaHHL‘a. KOSITO CJie/iBa Kuuronuca u € 4acT oT
Tekcrous (aiin. B MarepuaimTe Ha ObJIrapcKUTE aBTOPH 3aIVIaBUATA M TEKCTHT KbM (QHIYpH

TpaA6Ba 1a 6b1aT Ha OBITAPCKU M AHTTTHHCKH €3HK.

Knuzonuc: H]lTHpaHHTC HM3TOYHHUIM CE€ HOMEpHPAT 110 pe/ia Ha IMOCOYBAHETO UM B TCKCTA U C€

OITUCBAT HETIOCPE/ICTBEHO CJIE/T OCHOBHUS TEKCT.

B Tekcra HOMEPBHT HA UINTUPAHHUS U3TOYHHK CC ITOCTABA B CcKoOu.

INSTRUCTIONS FOR AUTHORS

"Bulgarian Journal of Public Health" is amultidisciplinary journal, which covers the following
fields of public health: health policy, health management and economics, epidemiology of
noncommunicable and communicable diseases, population / women's/ children's health, health
promotion and disease prevention, environmental health, foods and nutrition, occupational

health, mental health, public health and disasters.
The papers are published in both Bulgarian and English. The Journal publishes:

- Original Research Articles (up to 12 pages): Articles should begin with Introduction, followed

by Aims, Materials and Methods, Results, Discussion, Conclusions, References.

- Review Articles (up to 12 pages): Reviews should concern topics of current interest in the
field of publichealth.

- Discussion,positions (up to 6 pages) - may address any topic of interest for public health.

- Opinions,events (up to 1 pages) — represent current, relevant or disputable issues and

important events.
- New books or Software Reviews (up to 1 page).

Author Responsibility: All submitted manuscripts should be original contributions, not
previously published and not under consideration for publication elsewhere. Accepted
manuscripts cannot subsequently be published elsewhere in similar form, in whole or in part, in
any language, without the consent of "Bulgarian Journal of Public Health". Authors are

responsible for all parts of their paper.

Scientific Ethics: It is the authors' responsibility to verify that any investigation involving human

subjects has been approved by a committee on research ethics.

Manuscript Submission: Materials may be submitted by e-mail or on CD/diskette and as a hard
copy (2 copies, A4 format). Materials of Bulgarian authors should be written in Bulgarian and

English, and those of foreign authors —only in English.
Manuscript Submission Directions

Cover Letter: The submitted manuscript should be accompanied by a cover letter stating that the
paper and the data have not been previously published, either in whole or in part (unless as an

abstract), and that no similar paper is in press or under review elsewhere.
Title Page:

- Type of manuscript (Original Article, Review Article, etc.)

- Title, Authors names and affiliations at the time the work has been created

- Corresponding author's name, mailing address, telephone number, e-mail
- Acknowledgements, including colleagues who contributed to the research.

Directions: Use SI units of measure. Avoid acronyms unless they are widely recognized. Define

acronyms and abbreviations at first mention in text. Provide submitted manuscript files in a

Microsoft Word processing format. Format the manuscript files for A4 size paper with 2.5 cm

margin on all sides. Use 12-point Times New Roman, 1.5 spaced. Align text only on the left side.

Abstract: For research articles, provide a structured abstract, with headings for Background,
Methods, Results, and Conclusions. Unstructured abstracts are allowed for papers of different

kind (eg, methodology papers). Abstracts are limited to 250 words.
Key words: After the abstract key words should be provided.
Tables: Tables should have clear titles and explanatory footnotes.

Figures: Each figure should be submitted as a separate document. Submit figures in final form,
suitable for publication. Number figures consecutively in the order they are discussed. Provide
brief legends for each figure on a separate manuscript page. This page should follow the

references and be included as part of the text file.

References: References should be numbered consecutively in order of appearance in the text, and

listed immediately after the main text.

Reference numbers in the text should be in parenthesis.







	1_2015_Korica_1_2_Givr
	Page 1
	Page 2

	2_tialo_1
	2015_Korica_3_4+
	Page 1
	Page 2


