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BBNFAPCKO CMUCAHUE 3A OBLUECTBEHO 3[1PABE
OOULINANTHO U3ONAHUE HA HALMOHANHWA LEHTBP
NO OBLLECTBEHO 3PABE W AHANU3U

LIEN U OBXBAT

“Bbnrapcko cnvcaHue 3a obLecTBeHO 3apaBe” e
MHOronpodUIIHO CnMcaHne, KOETO BKMYBa Nybrnvkauum B
obnacTTa Ha 3gpaBHaTa NoNUTMKa 1 NpakTUKa, 34paBHNSA
MEHVKMBHT Y UKOHOMMKA, enMaeMunonorms Ha
HEeVHMEKUMO3HNTE 1 3apa3HMTe Bonectu, npoMouus Ha
3apaBeTo U NpodunakTuka Ha bonectute, 3agpase Ha
HaceneHWeTo (keHuTe, Jelarta), cbCcTaB U 6e30nacHOCT Ha
XpaHuTe, XpaHeHe 1 obLLECTBEHO 30paBe, OKONHa cpeaa u
3apaBe, TpygoBa MeauumMHa, NCUXUYHO 3paBe, KpU3UCHU
cuTyaumm n obulecTeeHo 3apase. CnvcaHneTo npeaocTaBs
dopyM 3a AUCKycKs Mo akTyarnHu npobnemu Ha o6LLecTBEHOTO
3gpaBse B bbnrapus, Espona, CALL n ap. ctpanu. B cneuuwanimn
NpuUoXeHusi ce NyonukyeaT MaTepuany, MOCBETEHN Ha aKTyarnHu
Temu, NpoyyBaHus, pe3toMeTa U A0oKNaam OT MEXAYHapoaHU U1
HaLMOHanHN Hay4YHU hopymMu 1 Kpbrnn Mmacu. CnucaHneTo uva
3a uen Aa nonynsipusmpa u Hacbpyaea uscrnenBaHus, 4o6pu
NpakTWKK, NONUTUKK, ynpasrneHve n obpa3oBaHue B obnacrtrta Ha
obLwecTBeHOTO 34paBe. Manm3a B 4 KHKKM rOAULLIHO Ha
Obnrapckv 1 aHrmuickn eauk. Nybnukyea ce Ha MHTEPHET
cTpaHuuara Ha HaumoHanHust ueHTbp Mo obLLecTBEHO 3apase u

aHanuan (http://ncpha.government.bg)
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OT PE[JAKTOPA

EDITORIAL

YBaxaemu KoJIeru,

Koraro B HawanoTo Ha 2009 1. 6e n3maneH
I'BPBUSIT Opoii Ha ,,beirapcko cricanue
3a 00I1IECTBEHO 3/]paBe”’, MHULUATOPHT 32
HETrOBOTO CITMCBAaHE W HETOB ITHPBU IJIa-
BeH penaktop mpod. a-p Jlrobomup Msa-
HOB, IMH, O4Y€PTa ACHO U TOYHO KaKBa €
uenrta: ,,CIIICaHUeTO I1ie Ob/Ie CPEKTHBHO
CPEACTBO 32 paslpOCTPaHCHUE Ha HHOBA-
[UOHHY HJIH, TIOIUTUYCCKN TPUHITUIIH
W NOAXOAU, KOHLIENITYaJIlHU MOJEIIH, Me-
TOAW Ha U3CJICABAaHC U aHAJIU3U, 'CHEPU-
paHH B OTIICYATAHUTE PBKOMUCH, KOUTO
Jla TIPOBOKUPAT W IOCIEABAI] CHIITHOC-
TeH aebar”. U ome: ,,Hacrosmoro cru-
CaHuC OJIMLCTBOpsABA peajin3aluiaTa Ha
€/IHa JBITOTOUIIIHA MCUTa Ha HAYYHUTE
cerpynuaunu ot HIIOO3 3a mpecTimkHO
MEXKIYHAPOIHO M3JaHKE, KOETO Ja OTpa3siBa CHIIHOCTTA W
KOHTEKCTa, B KOWTO OOIIECTBEHOTO 3/[PaBe CE BB3IPHEMa, U J1a
oIpe[ieNisi HAUMHUTE 32 IMOJJ00psIBaHE Ha 3IPaBeTO Ha Xopara’.

Karo rimaBeH peakTop Ha HACTOSAIIOTO M3/IaHue Ha ,,bharapc-
KO CITMCaHHUe 3a o0mecTBeHO 3apase” u aupexrop Ha HIIO3A
- MpUEMHUK Ha Hai-moOpoTto ot HIIOO3, mMucis, 4e BCHUKH
PENKOJIETHH, KOUTO C IIeHHATa TIOMOII Ha KOHCYJITATHUBHHUTE
CBHBETH 'O U3/1aBaxa JI0cera, BCHUKH aBTOPH, 3aIKCali UMEHa-
Ta CH Ha HETOBUTE CTPAHMIIN, UMAT CBOSI IIPUHOC B PA3BUTHETO
M IIOCTUTAHETO HA Ta3M 3aJI0)KEHA IIEIL.

Beue mrecta rojuHa Ta3W meN OcTaBa HEM3MCHHA. YOeleHa
CBM, Y€ ChIBPKAHUETO Ha MOpEIHaTa KHIDKKA Ha ,,bhiarapcko
CITHCaHMe 3a OOIIECTBEHO 3/IpaBe’” OTroBaps Ha BHIKIAHUSTA U
HaMEpeHHUsTa 3a CHO/ACISIHE HA WU, TOOpU MPAKTHUKH, OIUT,
HAay4YHO-TTPUJIOKHU C])O6LLLCHI/1$1 BBB BCC IM0-aKTyaJIHA OGHaCTI/I
KaTo 3/IpaBHA MOJHUTHKA U MPAKTHKA, OKOJIHA CPe/ia U 37paBe,
3[paBeH MEHIKMBHT 1 UKOHOMUKA, 3/IpaBe Ha HACEJICHUETO,
IICUXUYHO 3 paBe.

Vma emHa MaTHHCKA CEHTEHIINS, 00STMHBAIIA B ceOe CH BCHU-
KO, KOETO U JIHEC HUE, ChBPEMEHHHUTE JICKAPU B CBOMTE Pa3IIny-
HU POJIU, CE CTPEMUM Jia IPaBuM B chepara Ha 0OIECTBEHOTO
3npase —,, Est medicina triplex: servare, cavere, mederi (,,3a-
dauama Ha MeOuyuHama e MpouHa: 0a nasu, 0a npedynpesrc-
dasa, oa nexysa’’). Hammre MpHOPUTETHY 3a/1a49H KaTO HAy4YeH
LEHTBP ca Jla pa3BUBaMe TBOPUECKHUS IPOLEC B MPOMOLIUSTA
HAa 3[[paBETO W MPO(UIAKTHKATA HA OOJIECTUTE ChC CBOSATA Ha-
YYIHOH3CIIEIOBATENICKA, CKCIIEPTHO-KOHCYATaTHBHA, HHPOpMA-
[IMOHHO-aHAIIMTHYIHA, METOINYeCKa U yueOHa neitHocT. ToBa
M3UCKBA OIPOMEH PECypc, a CHUCAHHETO € MSCTOTO, HA YHH-
TO CTPAHUIIM TO3HU MPOIEC Ja TPOIBIIKH Ja ObJIC CHIICCTBCH
1 aBTOPUTETEH eJIeMEHT He CaMoO OT HAI[OHAJHATa, HO U OT
eBporeiickaTa 1 riodaiHaTa Mpexka 3a 00LIeCTBEHO 3/paBeo-
na3BaHe.

Hue m1e mpoxsmknM 1a MOTHBHpaMe ObIrapckaTa MEIHITHHC-
Ka OOIIHOCT J1a ce ChU3MepBa ¢ JJ0OPUTE CBETOBHH MPAKTHKH,
3a J]a MOKEM J1a IOCTUTHEM U3TPakJIJaHEeTO Ha 3/1paBHA CHCTe-
Ma, KOSITO Jia € aZieKBaTHA Ha 3PaBHUTE TOTPEOHOCTH U HHO-
BaI[MOHHHTE TEHACHINH B 3/IPaBEOIIa3BAHETO.

Ja cu noxenaeM Ja cMe YIOPUTH, XyMaHHH U ChPLATH B OT-
CTOSIBAHETO Ha BCHYKH MJIU U IPHHIHITH, CIIOXKUIINA HAYAI0TO
Ha ,,berrapcko cnmcanue 3a 00IIeCTBEHO 3ApaBe’”.

Hoy. 0-p JKenu Cmaiikosa, Om
Inasen peoaxmop na bvaeapcko cnucanue 3a
obwecmeeno 30page

2 HEN L} | EEn

Dear Colleagues,

When the first issue of the “Bulgarian
Journal of Public Health” was published
in early 20009, its initiator and first editor-
in-chief Prof. Lyubomir Ivanov, PhD,
DSc, outlined clearly and precisely the
concrete purpose: “BJPH will serve as an
effective means for the dissemination of
innovative ideas, political principles and
approaches, conceptual models, research
methods and analyses generated in the
printed manuscripts, which should provoke
subsequent substantive debate”. Moreover,
“BJPH embodies the implementation of a
long-lived dream of the NCPHP Research
Associates for a prestigious international
publication to reflect the essence and
context of public health perceptions, and to
define the ways of improving people’s health.”

As an editor-in-chief of the current issue of the “Bulgarian
Journal of Public Health” and Director of NCPHA — the
successor to the best of NCPHP, I think that all Editorial
Boards, which with the valuable assistance of the
advisory councils have published it so far as well as all
the authors, who have written their names on its pages,
have all contributed to the development and achievement
of this goal.

For a sixth consecutive year, this goal remains unchanged.
I believe that the contents of the present issue of the
“Bulgarian Journal of Public Health” respond to the views
and intentions of sharing ideas, best practices, experience,
applied research reports in increasingly topical areas
such as health policy and practice, environment and
health, health management and economics, public health,
mental health.

There is a Latin phrase, combining all that today we,
modern practitioners, in our various roles, seek to do
in the field of public health — “Est medicina triplex:
servare, cavere, mederi” (“The task of medicine is
threefold: to protect, to warn, to treat”). Our priority
tasks as a research center are to develop the creative
process in health promotion and disease prevention
with our research, expert and consultative, information
and analytical, methodical and teaching activities. This
requires huge resources, but the magazine is the place on
whose pages this process may continue to be substantial
and authoritative element not only in the national, but also
in the European and global network of public health.

We will continue to motivate Bulgarian medical
community to be commensurate with global best practices
so that we can build up a health system that is adequate to
the health needs and innovative trends in healthcare.

May we wish ourselves to be persistent, humane and
courageous in defending all the ideas and principles,
which laid the beginning of the “Bulgarian Journal of
Public Health”!

Assoc. Prof- Jeni Staykova, MD, PhD
Editor-in-Chief of the Bulgarian Journal of
Public Health
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3[PABHA NOJINTUKA U NPAKTUKA

»3OPABE 2020” - B UMETO HA
30PABETO U PABBUTUETO B
AHELUHA EBPOIA

Kyxanasikao', Aruc Lypoc?

!Pecuonanen oupexmop na C30 3a Egpona
2 Jlupexmop na oupexyus ,, Ilonumuxa u ppKo8o0cmeo Ha
30pagemo u onazonoayuuemo",C30

BbBEOEHUE

3npaBeTo U OIATOCHCTOSHUETO ca 1IeJT B )KUBOTA HA BCUYKH
X0pa, KaTo B MOCIEIHO BPEME T€ CE€ OMPEACIIAT KaTo KH3HE-
HO BAaXHH YOBCIIIKHN npaBa, OCHOBHU KOMIIOHCHTH 3a cnpa—
BEJINBOTO YOBCIIKO, HKOHOMHUYECCKO U COIIMAJIHO pa3Bl/lTl/l€,
KaKTO U Pecypc 3a eXKEIHCBUCTO Ha BCEKU OT Hac. BbB Bce
MO-T'OJISIMA CTETICH TE3H IIeIIU CE Pa3TiIeKIaT KaTO OCHOBOIIO-
JIaraiy 3a YOBEIIKOTO Pa3BUTUEC H CUTYPHOCTTA. 3MPABETO
BEYC HE CE CMsATa CaMO 3a CHBKYITHOCT OT CTOKH U yCIyTH
3a MOTpebIeHue, KOUTO MomjekaT Ha ¢puHaHcupane. To ce
OTIpEeeTIsi KaTo IEHHOCT, KOSITO TPsIOBa Jja OBb/ie ChXpaHeHA H
YCBBBPIIEHCTBAaHA. TO € CBINO TaKa IMOJOKUTETHO TIOHSTHE,
KOETO M3THKBa OOIICCTBEHUS W JIMUCH PECypC, KaKTO U (Hu-
3UYECKUTE CIIOCOOHOCTH.

JKuotsT Ha Bcruku 900 MuivoHa nyuid HaceleHue Ha 53-
Te abpxaBu oT Pernona Ha C30 3a EBpona e nocraBeH BbB
(okyca 1 TpeTU3BUKATEIICTBOTO, ITPEJ] KOETO CME M3IIPaBEHH -
Jla M3T0JI3BaMe Te31 HJIealIH, TaKa Ue 12 IIOCTUTHEM HO-I00po
3/lpaBe BbB BCUUKHU cTpaHu oT Pernona. Kato ce umar npen-
BUJ] HAYYHHUTE TMOCTHKEHUS U TEXHOJIOTUUTE, C KOUTO Pa3Io-
Jarame, MO>KeM U TpsiOBa J1a mocTUrame o-100pH pe3yaTaTy.

B nHemrHo BpeMeTo 1moBeye 0T BCAKOIa 34paBeTO CTOU B LIEH-
Thpa HA BHUMAHMETO -HAIPUMEp 3apaju IIodanu3anusiTa u
OBp30TO pasnpocTpaHEeHHE HAa 3apa3HH OOJECTH, KaTo TOBa
ca caMo JiBa OT (akTopuTe. 3MPAaBETO € OCHOBHA TOYKA B Jie-
GaruTe 3a THPrOBUATA, IUIIIOMAIIUATA U CHTYPHOCTTA. 37pa-
BEOIIa3BaHETO caMO IO cebe CH € OCHOBEH HMKOHOMHYECKH
CEKTOpP, MHOTO T'OJIsIM PabOoTOAATEN U ABMIKEIIA CHIIA 33 Pas3-
BUTHE HA HAYYHUTE U3CIEIBAHUS U TEXHOJIOruuTe. Bpb3kara
MEXAY 3[paBe U YOBELIKU IIpaBa € CbBCEM IIPSKa, HO 4ECTO
OCTaBa Ha 3aJIeH IUTaH. 3a UIIOCTpalys, IPUTECHEHUSITA BbB
BpPB3Ka C JIBUXKEHHETO HA XOpa M MHUTpalusTa MNpeMHHaBaT
B Npeipa3ChAbLU U CTUIMa. ToBa ca HSIKOU OT NMPUUYMHUTE
3/[paBeTO Ja UMa TOJIKOBA OTPOMHO 3HaUCHHUE.

Xopara ce HyKIasAT MOJTUTHYCCKaTa, COIlMaIHATa, HKOHOMH-
yeckaTa W (puzmyeckara cpesia Jia MOBIUSST MOJOKHUTEIHO
Ha TSIXHOTO 3/[paBe U Ha (PaKTOPUTE, KOUTO IO onpenest. Te
Oo4yakBaT TOBa Ja ce ciiy4d. [10M00HO BB3JCHUCTBHE U3rpaX-
Jla OOIIHOCTUTE ¥ MonoOpsiBa 3apaBeto. LIupokusT HAOGOD
OT 3[paBHU JCTCPMUHAHTHU O3HAYABA, UC 3J[PABETO HE MOXKE
Ja ObJC OTTOBOPHOCT CIUHCTBCHO HAa CEKTOP 3paBeorias-
BaHe, MaKap Y€ TOW ¥ 3/[paBHUTE CHCTEMU HIPAsST MHOTO
BaxkHa pouist. HeoOxomumu ca mozenu 3a paboTa, OCHOBaHH
Ha CHTPYAHUYECTBO U MOYMBAIIU HA CIIOJCICHH TPUOPUTETH
C IpyTu ceKTopu. JlefCTBHUIITa OTHOCHO JETEPMUHAHTUTE HA
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HEALTH POLICY AND PRACTICE

HEALTH 2020 — ACHIEVING
HEALTH AND DEVELOPMENT IN
TODAY’S EUROPE

Zsuzsanna Jakab', Agis Tsouros?®

‘WHO Regional Director for Europe
2WHO Director of the Division of Policy and
Governance for Health and Well-being

INTRODUCTION

Health and well-being are universal human goals that
are currently considered to be vital human rights;
major components of equitable human, economic and
social development; and a resource for everyday life.
These goals are increasingly seen as central to human
development and security. Health is no longer seen
as simply items of consumption to be financed but
is considered an asset that needs to be nurtured and
equitably improved and also as a positive concept,
emphasizing social and personal resources as well as
physical capacity.

Thelives ofall 900 million inhabitants of the 53 countries
of the European Region are in focus, and our modern
challenge is to make these ideals really influential in a
way that improves health equitably across the countries
of the WHO European Region. Given what is known,
and the technologies available, we can and must do
better.

Today health is on the agenda as never before: for
example, because of the forces of globalization and
the rapid transmissibility of communicable diseases,
to mention two factors. Health is a major component
of trade, diplomacy and security debates. The health
sector is a major economic sector in its own right, a
very significant employer and a driver of science,
research and technology. The human rights dimensions
of health loom large but are often ignored: for example,
as concerns about mobility and migration spill over into
prejudice and stigma. These are some of the reasons
why health matters so much.

People need and expect to influence their health and
the determinants of health within their political, social,
economic and physical environment. Such influence
builds communities and improves health. Then the wide
breadth of determinants of health means that health
cannot just be the responsibility of the health sector
alone, although the sector and health systems can have
a very significant role. Collaborative models of working
are needed based on shared priorities with other sectors.
Action on the determinants of health that represent
outcomes for these sectors leads to wider benefits for
society, including economic benefits.
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3[[PaBETO, KOMTO Ca Pe3yJITaT OT NCHHOCTTA Ha JPyT'H CEKTOPH,
BOJIAT JI0 MO-IIIUPOKOOOXBATHH TOJI3U 33 OOIIECTBOTO, BKIIFO-
YUTETHO UKOHOMUYECKH O0JIary.

CorpanHaTa 3HAYMMOCT Ha 3a00JIBaHMATA B JHEITHO BpeMe
¢ (QyHKIMSA Ha CIOKHU W B3aUMOCBBP3aHU TporecH. [Ipu-
MEpHTE BKJIOYBAT 3acTapsiBaHE HA HACEICHHETO, MUTPAIIUs,
npeobiaiaBaiio pa3npocTPaHEHHE Ha He3apasHUTE 00JCCTH
U NICUXUYHUTE TPOOJIeMHU, HEPEIICHH TPOOIeMHU Ha 3apa3Hu-
Te OosiecTH, (PMHAHCOBH TPYIHOCTH, KOUTO CE OTpa3sBaT Ha
3[[PaBHUTE CHCTEMH, CIa00 pa3BUTHE HA YCIYTHTE, PEIO-
CTaBsSHU OT OOIICCTBEHOTO 3[paBe Ha penuiia mecta. Hesa-
BHCHMO OT TOBA, HAJIMIIC Ca KATCTOPUYHU JIOKA3aTEJICTBA, e
Morar a ObIaT HaMepeHH UKOHOMUYECKH S(eKTUBHYU HAYH-
HU 32 OCHIICCTBIBAHE HA TIONIUTUKHUTE, KOUTO BIHISAT MPSIKO
BBPXY 37paBEeTO M OJIarOCHCTOSHUETO Ha HACEICHUETO Upe3
TTOJTXO/TH, OO0CTUHSBAIIIH JIUJIEPCTBO, IOAKPENSIIA Cpe/ia 1 Mo-
MyJISIPU3UPaHe Ha YCEIIaHEeTO 32 KOHTPOJ M OBJIACTSBAHETO.
ToBa, K0eTO € HeoOXOANMO, € HOB THII yIpaBieHue B 21 Bek,
MOCTABSIIIO 3IPaBETO B IEHTHpa. To TpsiOBa Ja ce OCHOBaBa Ha
COIMAJIHUTE JCTEPMUHAHTHU HA 3/IPaBETO, PABHOIIOCTABEHOCT-
Ta U ycToMunBocTTa. ToBa ynpasiieHUE B MHTEPEC HA 31paBe-
TO TpsiOBa J]a MOCTUTA TIIO0ATHUTE ICIU U [EIUTE Ha 00IIe-
CTBOTO 4Ype3 HOBH B3aHMOCBBP3aHH (POPMHU HA OPHUIIMAIHO H
HE(POPMaITHO YIIpaBJICHUE, KAKTO U YpPe3 HOBH CTPATCTUICCKH
B3aMMOOTHOIIICHHS, KaTO Ce BCIYIIBA B IJlaca Ha XopaTa U Ha-
ChpYaBa TAXHOTO BKIIFOYBaHE. ToBa € €THOBPEMEHHO HAIIIETO
MPEIU3BUKATEIICTBO M HAIIICTO TIOJIE 32 Pa3BUTHE.

»3HAPABE 2020”

B metnecer u Tpute app:kaBu oT EBpomeiickus peruoH Ha
C30 ce nabionaBa 6orato pasHooOpasue Ha KyJITypH, HC-
TOPUYECKO HACIICICTBO, CTCIICH HAa Pa3BUTHUE, IPOCTICPUTET H
pecypcu. BeIipexn cBouTe pa3nuyuns, mpe3 Mecell CEITTeMBPH
2012 r., Ha rogumHaTa cecusi Ha PeruoHanHust KOMUTET Ha
C30 3a EBporna, BCHUKH CTpaHU ce 00eIMHUXa OKOJIO HOBATa
EBpomeiicka paMKka 3a TMOJUTHKH ,,3apaBe 2020” u ce aHra-
KHUpaxa ¢ ochliecTBsiBaHeTO H. Ch3AaBaHETO HA JIOKYMEHTa
»3apase 2020 6e moamoMOrHaTo OT aKTUBHHM KOHCYJTAIlUH
KakTo B pamkuTe Ha Pernonannoro 6ropo Ha C30 3a EBpoma,
Taka U U3BBH HETO, a ChIIO0 M OT PEUIAa HOBU IIPOYUYBAHUSL.

C 11en 1a ce U3roTBSAT NMPENOPHKY 3 MOJUTHKH, OCHOBAaHH Ha
JIOKA3aTeJICTBATa, 3a HAMaJsIBaHE Ha 3/PaBHOTO HEPABEHC-
TBO B EBponeiickus pernon Ha C30, KakTo # Ja ce odeprae
pamKkaTa 3a ObAeIIHTE ACHCTBUS, O¢ BBH3I0KEHO H3BBPIIBAHE
Ha 3aBJ00UYCH Mperie Ha COUaTHUTE (HAaKTOPH, BIUSCIIH
BBPXY 3IpaBETO, U Ha 3MpaBHuUTe pasnuyus.' To3u mpernen e
pe3yJiITaT OT JBErOJMIICH POEKT B 1BE a3y, Ipeceraresic-
TBaH OoT Mailikb1 MapmbT. [IenHuAT noKIan O MyOInKyBaH
npe3 centemBpu 2013 . B pamkuTe Ha TO3M Iperyies € aHa-
JU3UPAHO PAaBHUILETO HA 3/IPABHO HEPABCHCTBO B OT/ICIHUTE
crpanu u B Permona karo msuo. Pasrienanu ca n Bb3MOX-
HUTE TOJMTHYECKH PEIICHUs 3a IpeofossiBaneTo Mmy. Ilpe-
rIensT 00001M AeliHoCTTa Ha 13 paboTHM rpynu, KakTo ¥ Ha
KOHCTATaIllMUTe ¥ MPENOpbKNTEe Ha riodanHara Kommucus 3a

"Ekun Ha Mapmbm. Esponelicku npeened Ha coyuanHume demepMuHaHmu Ha 30pase-
mo u 30pasHume pasnuyus. KoneHxazeH, PeeuoHanHo 6iopo Ha C30 3a Espona, 2013
200.
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The factors underpinning the present-day burden
of disease are highly complex and interconnected.
Examples include ageing; migration; the predominance of
noncommunicable diseases and mental health problems;
the remaining challenges from communicable diseases;
the performance and financial challenges affecting
health systems; and the poor state of development of
public health services in many places. Nevertheless,
strong evidence indicates that cost-effective policy
pathways can be identified to directly enhance population
health and well-being through approaches combining
government leadership, supportive environments and
promoting a sense of control and empowerment. What
is needed is a new type of governance for health for the
21st century based on: the social determinants of health,
equity and sustainability; achieving global and societal
goals through new interconnected forms of formal and
informal governance and new strategic relationships;
and built around people’s strong voice and involvement.
This is both our challenge and our opportunity.

HEALTH 2020

The 53 countries of the European Region are richly
diverse in terms of culture, history, development, wealth
and resources. Despite this diversity, the countries came
together at the annual session of the WHO Regional
Committee for Europe in September 2012 to approve and
commit themselves to implementing a new European
health policy framework for Europe, Health 2020.
Health 2020 was supported by an extensive consultation
process both within and external to the WHO Regional
Office for Europe and several new studies.

A major review of the social determinants of health
and the health divide in the WHO European Region
was commissioned with the aim of providing evidence-
based policy recommendations to reduce inequality in
health across the Region and a framework for future
action.! The review has been a two-year project in two
phases chaired by Michael Marmot. The full report was
published in September 2013. The review analysed the
level of health inequities between and within countries
within the European Region and reviewed policy options
to address these. The review drew on the work of 13 task
groups and on the findings and recommendations of the
global Commission on Social Determinants of Health:
most importantly, that health inequities arise from the
conditions in which people are born, grow, live, work and
age and the inequities in power, money and resources
that give rise to these conditions of daily life. Based on
this evidence and analysis, the review provides specific
and practical recommendations for policy interventions

' Marmot Review Team. European review of social determinants of health and the
health divide. Copenhagen, WHO Regional Office for Europe, 2013.
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COIIMAJIHUTE ACTCPMHUHAHTH HA 3APABETO. Haii-3HaunmuTe oT
TAX NOCTAHOBABAT, Y€ 3APABHOTO HEPABCHCTBO IPOU3TUYA OT
YCJI0BUATA, B KOUTO XOpaTa €€ paxXaar, pacTar, )KUBCAT, pa60—
TAT U OCTAPABAT, KAKTO U OT HCPABECHCTBOTO, 06y€HOBeHO oT
HAJIAYUCTO Ha BJIACT, IApU U PCCYPCH. B®3 ocHOBa HaA TaknBa
JI0Ka3aTeJjICTBA U aHAJIM3H, Ca HAITPABECHW KOHKPETHH U IIPaK-
THYCCKH HACOYCHU IMPEIMOPHKU 3a MOJTUTHYCCKU MEPKH, KOU-
TO UMaT MOTCHIHAaJa 1a HaMaJIAT 3IPaAaBHOTO HEPABECHCTBO.

Wnona KukOy1r u3BbpIIg Nopeaua ot 3a1bI009CHH ITperiie-
I Ha TIPUHITAIIATE U IPUJIATaHeTO Ha YCHBBPIICHCTBAHO YII-
paBJIeHHE C TI0JI3a Ha 3APaBETO, KOUTO UMAT MPSK MPHUHOC 32
paspaboTBaHeTo Ha,,31pase 2020”.2 B 0CHOBHOTO H3CIIeBAHE
ca pasrieaHi HOBHU MOIXOH 3a YIIPaBJICHUE, BOICHH OT IIPO-
MEHSIIHS CE XapaKTep Ha JHCIIHUTE PEIU3BUKATEICTBA. 3a
1IeJITa € IIPOYYCH HA0Op OT TEMAaTUYHH JOKJIAIH, KOUTO XBbp-
JIAT JOIIBJIHUTENHA CBETIMHA BPXY aHAIU3UPAHUTE BBIIPO-
cu. ToBa u3ciieiBaHe CE ChCPENOTOYABA BBHPXY OTBAPSHETO
Ha YIPABJICHUETO B MIOCOKA HAa KOJTa0OPaTHBEH MOJICI, KOHTO
M3I0JI13Ba PUHOCA Ha IUPOK KPBI OT HHCTUTYIIUU — IbPKAB-
HU (MHHHCTEPCTBA, TAPJIaMCHTHU, arCHI[UHU, OPTaHHU, KOMUCHH
U T.H.), oOmecTBeHH (OU3HEC CIPYKECHHUS, TPAXKTaHCKH H 00-
ITHOCTHU TPYIIH, TIIO0ATHH MEIHH, BKIFOUUTEITHO COITUATHH
Mennd, GOHIAIMHN W T.H.) W HagHanuoHanHU (EBponeiicku
cwi03, OOH u T.H.).

Taka HampaBeHWUTE MpeEryied OCUTypHUxa HHpOpMaIus 3a
aCIeKTHUTEe, CBBbP3aHU C yIpaBiaeHHeTo Ha EBponelickus mpe-
Vi€ Ha COLMaIHUTE ACTEPMUHAHTH HA 31paBETO U 314 PABHU-
T€ pa3Inudusl.

[Mpe3 cenremspu 2012 1. O myONMKyBaH aHAJIN3 Ha PE30JTIO-
uunte Ha Permonannus komutet Ha C30 3a EBpomna, npue-
TH npe3 nocaegHuTe 10 roquHU, KaKTO U Ha PE30NIOLUUTE
U JIeKJIapaluuTe Ha MUHUCTEPCKUTE KoHpepeHnnn Ha Cae-
TOBHaTa 31paBHa acambOues.’ IlpernenbT Ha MOETHTE aHTa-
JKAMEHTH TT0Ka3Ba, e paMkara ,,3apase 2020” moxe 1a 6b1e
pasrienaHa KaTo OMHT 3a MOCTaBSHETO B3CTHTE PEHICHUS B
HOB KOHTEKCT Upe3 KOXEPEHTEH BU3NOHEPCKH TOIXO0M, KOWTO
MIPEOIONIIBA PA3IIOKBCAHOCTTA M CHICHCTBA 3a MPUIIOKEHHUE-
T0. IMa BBIpocu obave, Ha KOUTO TPsiOBa Aa Obae 00BpHATO
MoBeYe BHUMAaHME OIIlE Cera, KaTo 37paBeTO Ha BH3PACTHHUTE
X0pa, JICUCHUETO Ha HIKOU He3apa3HU 3a00IsIBaHUSA U HKOHO-
MHUYECKUTE U3MEPEHUS Ha 3[]paBeTo U OonecTTa. B nombine-
HUE, U3CJICIBAHETO HABEXK1a HA MUCHIITA, Ue MEXaHU3MHTE U
MPUHIUINTE, 3aJIETHAIA B OCHOBATa Ha CJIOXXHU CTPAaTErHy,
TpsiOBa 1a ObIAT NeUHUPAHU U pa3padboTeHu mo-1oope. Ha-
Kpasi, N3CJIE/IBAHETO M3JIM3a C MIPENopbhKaTa, 4e HOBUTE Pe30-
mounu Ha Pernonanuust komurer Ha C30 3a EBpona e He-
00X0IMMO 2 BKIIIOUBAT KPATKO OMHCAHUE Ha MMOCTHIKEHUATA
IIPY OCBHIIECTBSIBAHETO HA MPEAXOAHNTE AHTAKUMEHTH.

[Mpe3 2012 r. 6e myOnuKyBaH Nperjiea Ha HaTPyaHHs OITUT OT
B3aUMOJICHCTBHETO MEKAY pa3iudHuUTe ceKTopu.' B Hero e

2Kuk6yw U, Matixep [. YnpasneHue e nonsa Ha 30pasemo npe3 21 eek. KoneHxazeH,
PezauoHanHo 6ropo Ha C30 3a Espona, 2012 (http://www.euro.who.int/__data/assets/
pdf_file/0019/171334/RC62BD01-Governance-for-Health-Web.pdf, accessed 16
September 2013).

3BepmonuHu P, Bpacap K, lanaHaku K. lpeaned Ha aH2axumeHmume Ha dbpxasume
yneHku Ha PeazuoHa Ha C30 3a Eepona u Ha PezuoHanHomo 6topo Ha C30 3a Egpona
3a nepuoda 1990 — 2010 200. AHanu3 8 ceemnuHama Ha cmpameausima ,30pase
2020". KoneHxazeH, PeazuoHarnHo 6topo Ha C30 3a Espona, 2012 (http://www.euro.who.
int/__data/assets/pdf_file/0020/171902/Review-ofthe-commitments-of-WHO-European-
Member-States-and-the-WHO-Regional-Officefor-Europe-between-1990-and-2010.pdf,
accessed 16 September 2013).
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across the life course and generations that have the
potential and capability to reduce health inequalities.

Ilona Kickbusch led major reviews of the principles and
implementation of improved governance for health to
feed directly into the development of Health 2020.2 The
main study reviewed new approaches to governance that
are driven by the changing nature of the challenges of
the 21st century. It was informed by a set of background
papers that provide additional in-depth analysis of
the issues raised. The study highlights the ongoing
diffusion of governance to a collaborative model in
which governance is co-produced between a wide range
of state (ministries, parliaments, agencies, authorities,
commissions etc.), society (businesses, citizens,
community groups, global media including networked
social media, foundations etc.), and supranational
(European Union, United Nations, etc.) actors.

These reviews also informed the governance aspects of
the European review of social determinants of health
and the health divide.

An analysis of resolutions adopted by the WHO
Regional Committee for Europe in the previous 10
years and of World Health Assembly resolutions and
declarations at ministerial conferences was issued
in September 2012.> This review of commitments
indicates that Health 2020 may be seen as a reframing
of many such commitments within a coherent and
visionary approach, overcoming fragmentation and
facilitating implementation. However, some issues need
more attention now, such as the health of older people,
the management of some noncommunicable diseases
and the economic implications of health and disease. In
addition, the study suggests that the mechanisms and
principles underlying the implementation of complex
strategies should be better defined and developed.
Finally, the study proposes that new resolutions of
the WHO Regional Committee for Europe include a
brief overview of the progress made on implementing
previous commitments.

A review of the experience gained with intersectoral
work was published in 2012.* This documented
experience with health in all policies and assessed the
evidence on and compared the effectiveness of various
governance structures in producing action on social

2 Kickbusch I, Gleicher D. Governance for health in the 21st century. Copenhagen,
WHO Regional Office for Europe, 2012 (http://www.euro.who.int/__data/assets/
pdf_file/0019/171334/RC62BD01-Governance-for-Health-Web.pdf, accessed 16
September 2013).

3 Bertollini R, Brassart C, Galanaki C. Review of the commitments of WHO
European Member States and the WHO Regional Office for Europe between 1990
and 2010. Analysis in the light of the Health 2020 strategy. Copenhagen, WHO
Regional Office for Europe, 2012 (http://www.euro.who.int/__data/assets/pdf
file/0020/171902/Review-ofthe-commitments-of-WHO-European-Member-States-
and-the-WHO-Regional-Officefor-Europe-between-1990-and-2010.pdf, accessed
16 September 2013).

4 McQueen DV, Wismar M, Lin V, Jones CM, Davies M, eds. Intersectoral
governance for health in all policies: structures, actions and experiences.
Copenhagen, WHO Regional Office for Europe, 2012 (Observatory Studies Series,
No. 26).

B B = 2014 W W W BULGARIAN JOURNAL OF PUBLIC HEALTH™ M M Vol.6 M M Noe2m ™ m m 5



3[PABHA MOJINTUKA U NPAKTUKA

JIOKYMEHTHPAH OIMUTHT OT MPUJIaraHeTo Ha MOJX0/a 3a BKJIIO-
YBaHE Ha 3/[paBETO BbB BCUUKU NMOIIUTUKHU. HanpaBeH e u aHa-
JIU3 HA HATpyMaHUuTe (PaKTH U € ChIIOCTaBeHa e)eKTHBHOCTTA
Ha JEHCTBHATA HAa Pa3IMYHUTE CTPYKTYpH 3a yIpaBJieHHUC
110 OTHOIICHHWE Ha COIMAJIHUTE NETEPMHUHAHTH Ha 3]IPaBETO
U B KpaifHa cMeTKa Ha e()eKTa BbPXY 3[PaBHOTO ChCTOSHHUE
Ha HaceneHueto. [lyOnukanusara ce crimpa noxpoOHO Ha 3a-
KJIIOUEHHSATa OT PA3NUYHU MPOYyYBAHMSA 3a TOBA KaK MOTaT
YCIIEIITHO J1a C€ Ch3/AaJaT, U3M0I3BaT U YKPETIBAT BbB BPEMETO
MEX/TYBEIOMCTBEHH CTPYKTYPH 3a yIPaBICHHE. 3a HYKIAUTE
Ha pa3pabOTBAHETO Ha MOJUTHKH Ca MPEICTaBEHU ChIIO TaKa
JICCHOJOCTBIIHU M CBIOCTAaBUMHU IPHUMEPH 3a CHIIECTBYBa-
IIUTEe HHCTPYMEHTH 32 yIPaBJICHHE.

Hakpast e Hy»XHO 1a ce CIloMeHe, 4e MPEACTou aa Obje myo-
JUKYyBaH aHAJN3 HA MKOHOMHYECKOTO H3MEpEHHe Ha TpOo-
¢unaxTukara. B Hero me ObJaT npencTaBeHd KaTeropuyHH
JIOKa3aTeICTBA B MOAKPENa Ha yBeIUYaBaHE NHBECTUIMHUTE B
IIPOMOLIMS Ha 3/IPABETO U MEPKUTE 3a MPEBEHIIHS Ha 3a001s-
BaHMTA OT IJIE/IHA TOUKA HA MKOHOMUYeCKaTa e()eKTHUBHOCT
KpallHUTE PE3yJITaTH 3a 3APaBETO.

JspxaBute ot EBponelickus pernon Ha C30 pagoxa cBOETO
onoOpenwue 3a 1Be hopmu Ha ,,30pase 2020”. Esponetickama
PAMKA 3a NOAUMUKU 8 NOMOW, HA OetiCmEUsAma Ha UHCIUMYy-
yuume u 00wecmeomo 3a 30pase u O1a20CbCMosiHue > OCH-
rypsiBa Ha MOJUTHIIUTE W PHKOBOAHUTE OpPraHd, KaKTO U Ha
MPAaKTUKYBAIIUTE, OCHOBHHUTE IICHHOCTH W TIPUHIUIIN Ha
JieicTBUE, HEOOXOMMMHU 32 TIpUJIaraHe Ha MOAXOoAa Ha ,,3/pa-
Be 2020” B CHOTBETHHS KOHTEKCT. [10-TIONPOOHUST NOKYMEHT
., 30pase 2020 — norumuuecka pamka u cmpame2uss’ Chb-
pka moBede WH(popManus mon (opmara Ha JOKa3aTeICTBa
Y € TIpelHa3Ha4YeH 3a CMeIHUATNCTUTE, KOUTO pa3padoTBaT
OCBIIECTBSBAT 3/paBHATA MOJUTHKA HA ONIEPAaTUBHO PABHUIIIE.
Toil ce Bb3MpHEMa KaTo MOCTOSIHHO Pa3BUBAIIO CE PHKOBOJIC-
TBO 32 Ch3/IaBaHE HA MMOJUTHKU U CTPATETUHU, KOETO CHIBPKA
MIpPENpaTKu KbM EMIUPUYIHY JaHHU U MpakTUKA. To He e pe-
IIETITa ChC 3aTBIDKUTENICH XapakTep, a MPaKTHIecKa HacoKa,
KOSITO JIa Ce MOJI3BA CIIOpeT 00CTOSITENICTBATA, MOTPEOHOCTHUTE
1 aMOUIIMKTE Ha BCSIKA CTPaHa.

B ocnosara Ha ,,3npase 2020” nexxu pa3InuHUST 3APaBEH KOH-
TekcT B crpanuTe ot EBporneiickus perron Ha C30. Karo 114710,
3/IpaBeTo ce MomoOpsiBa, HO 3APABHOTO HEPABEHCTBO MPOIBII-
*aBa J1a Obze Texko Opeme. Ha purypa 1 ca nokazaHu gaHHH
3a OYaKBaHATa MPOIBDKUTEITHOCT HA JKUBOTA B CBPOICHCKUTE
cTpaHd. PazmuumsiTa MeXIy OTICIHUTE CTPAHU Ca OTPOMHH,
MIPEIUMHO B ITOCOKA H3TOK-3a1ma. J[pyra HitocTpanus Ha TO3H
(bakT e, 9e eaHo aere, pojeHo B Opranu3anysaTa Ha He3aBUCH-
MUTE IBPKABU, € U3IPABEHO MPEI TPHU IIBTH MMO-TOJISIM PHCK
OT CMBPT JI0 HABBPIIBAHE HA S-TOUIITHA BB3PACT, OTKOIKOTO
Jlenara B AbprkaBute-uieHku Ha EC, a MmaiiumHata CMBbPTHOCT
€ 710 43 mbTH MO-BUCOKA B HAKOM CTpaHu OT Pernona.

4 Makyur B, Bucmap M, Jlun B, xxoyHc CM, fetisuc M, eds. MexdycekmopHo ynpas-
nieHue 3a 30agemo 8b8 8CUYKU MOAUMUKU: cmpykmypu, delicmeusi u onum. KoneHxa-
2eH, PezuoHanHo 6ropo Ha C30 3a Espona, 2012 (Observatory Studies Series, No. 26).

5 ,30pase 2020”: Esponelicka pamka 3a nosumuku 8 nomow, Ha delicmeusima Ha
uHcmumyuuume u obujecmeomo 3a 30pase u brazocbecmosiHue. KonerHxazeH, Peauo-
HasnHo 6opo Ha C30 3a Espona, 2012.

8 ,30pase 2020”: pamka 3a nonumuku u cmpameausi 3a 21 eek. KonerxazeH, Peauo-
HanHo 6ropo Ha C30 3a Espona, 2013.
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determinants of health and ultimately on population
health outcomes. The publication captures the research
showing how intersectoral governance structures
can be successfully established, used and sustained.
It also provides accessible and relevant examples for
policy-makers of the governance tools and instruments
available.

Finally, an examination of the economics of disease
prevention is about to be published. This will
explore the strong developing evidence supporting
greater investment in health promotion and disease
prevention measures, in terms of cost—effectiveness
and outcomes.

The Member States of the WHO European Region
approved Health 2020 in two forms. The European
policy framework for supporting government and
society for health and well-being’ provides politicians
and key policy practitioners with the main values and
principles, as key strategic policy advice for putting
Health 2020 into practice. The longer Health 2020
policy framework and strategy® provides much more
detail in terms of evidence and practice related to health
and well-being and is meant for those who practice
policy development and implementation at operational
levels. The Health 2020 policy framework and strategy
is seen as a living guide to policies and strategies,
providing links to changes in evidence and practice.
It is not a prescription but a practical framework to be
used and implemented in the context of each country’s
circumstances, needs and ambitions.

The background to Health 2020 is the divergent health
experience across the WHO European Region. Health
has been improving, but inequalities in health remain
severe. Fig. 1 shows the quintiles in life expectancy in
European countries. The countries differ profoundly,
largely along an east-west gradient. Furtherillustrations
are that a child born in the Commonwealth of
Independent States is three times as likely to die before
the age of five years as a child born in an EU country,
and maternal mortality rates are up to 43 times higher
in some countries in the Region than others.

5 Health 2020: a European policy framework supporting action across government
and society for health and well-being. Copenhagen, WHO Regional Office for
Europe, 2012.

8 Health 2020: a European policy framework and strategy for the 21st century.
Copenhagen, WHO Regional Office for Europe, 2013.
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@ue. 1. OyakeaHa MPOObL/IKUMESTHOCM Ha XU8oMa 8 K8UH-
murnu, 8 cmpaHume om PeeuoHa Ha C30 3a Espona, 2010 a.
(unu Hal-akmyarsnHu Hanu4yHU O0aHHU)
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Fig. 1. Life expectancy by quintiles in countries in the
WHO European Region, 2010 (or latest available data)
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M3moyHuk: basa 0aHHU Ha C30 3a Egpona ,30pase 3a acuyku”.

Bescmopen ¢akT e, ye B Te3W CTpaHU KA4eCTBOTO Ha 37PaB-
HOTO OOCITY’KBaHE W OCTHIIBT Cca pa3NUIHU. BCHUKM maHHM
obade coJar, ye B OTPOMHA CTETICH Te3U Pa3INKHU Ce KOPEHST
B Pa3IUYHHUTE COIMAIHO-WKOHOMHYECKH ycioBus. Hammie
Ca pas3jindyuvsd U 10 OTHOMICHUC Ha MOBEACHUETO, BJIUACIIO HA
3paBETO, BKJIIOUUTEIHO KOHCYyMallMsiTa Ha TIOTIOHEBU W3-
JIEITASI ¥ aJIKOXOJI, XPAaHUTCIHUS PSKUM U (U3NYecKaTa ak-
THBHOCT, HATMYUETO HA TICHXWYHU Pa3CTPOUCTBA, KOUTO OT
CBOS CTpaHa ca COIHAaTHO OOYCIOBEHH U OTpa3sBaT cTpeca u
HEpPaBHOCTOMHOTO MOJIOKEHHE.

»3apase 2020” uasa B OTTOBOP HA T€3U MPEIU3BUKATEICTBA.
IlenTa Ha pamkara € ,,CBHIIECTBEHO J]a CE MOMOOPH 3IPaBETO
1 OJIarOCHCTOSHUETO Ha HACEJIEHHETO, J]a CE HaMaJH 37paB-
HOTO HEPAaBEHCTBO, Ja C€ YKpEmH OOIIEeCTBEHOTO 3/paBe H
Jla ce OCUTYDAT 3JIPaBHU CHUCTEMH, KOMUTO Ca BCEOOXBATHH,
CIpaBeINBH, YCTOWYHMBH, C BUCOKO Ka4eCTBO, M KOMUTO MOC-
TaBsIT XOpaTa B IICHThpa HAa BHUMaHKeTo . Ts ce mo3oBaBa Ha
HeHHOCTHUTe, 3anerHanu B Koncrurynusra Ha C30: dpyHa-
MEHTAJHOTO IIPaBO HA BCSIKO YOBEIIKO CHILECTBO € JOCTBITBT
JI0 Bb3MOXKHO Hal-BHCOKHS Bb3MOXEH CTaHAApT Ha 3JIpaBe,
HE3aBUCHUMO OT €THHYECKa MPUHAIJICKHOCT, MOJ, BB3PACT,
COIIMAITHO TIOJIOKEHHUE U IIaTexocrocodHoct. He mo-manko
BaXXHH Ca M MPUHIUINTE HAa CHPABEIINUBOCT, YCTOHYHMBOCT,
Ka4ecTBO, MMPO3PAYHOCT, MOJOTYETHOCT, IIPAaBO Ha ydacTHE
IIPY B3UMAHETO Ha PEIICHNE U 324U TaHE Ha JJOCTOITHCTBOTO.

HaKpaTKO, paMKaTta 3a NOJIMTUKH aKHECHTUPaA BbPXY:

* 3IpaBeTO U OJATOCHCTOSHHE KaTO OApOMETPH Ha pa3BH-
THETO;

¢  [AJIOCTHHUA NMMOAXOM KBM IIBJIHUSA CIIEKTHP AETCPMUHAHTH
Ha 34paBC€TO;

Source: WHO European health for all database.

Certainly the quality of, and access to, health services
differs between these countries. However, all available
evidence indicates that these differences substantially
reside in different social and economic circumstances. The
differences are also linked to health-related behaviour,
including tobacco and alcohol use, diet and physical
activity and mental disorders, which in turn are socially
determined and reflect the stress and disadvantage in
people’s lives.

Health 2020 was the response to these challenges. Its goal
is “to significantly improve the health and well-being of
populations, reduce health inequalities, strengthen public
health and ensure people-centred health systems that are
universal, equitable, sustainable and of high quality”. It is
based on the values enshrined in the WHO Constitution:
the fundamental right of every human being to the highest
attainable standard of health, regardless of ethnicity,
sex, age, social status and ability to pay. Also important
are the principles of fairness, sustainability, quality,
transparency, accountability, the right to participate in
decision-making, and dignity.

In summary, the policy framework emphasizes:

» focusing on health and well-being as barometers of
development;

» taking a comprehensive approach to the whole
spectrum of determinants of health;

* addressing the main public health priorities of the
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* OCHOBHHUTC IPUOPUTETH Ha OOIIECTBCHOTO 31paBe B Pe-
THOHA M MIPAKTUYCCKUTE PEIICHUSI, KOUTO UMAaT €(eKT;

° HOBUTEC M NMPCAU3ZBUKATCIIHU MMOAXOAN KbM KOHa60paTI/IB—
HOTO JIUAEPCTBO 3a O0EIMHSIBAHE HA PA3IUYHHUTE MAPT-
HBOPH U MOOMJIU3UPAHE HA MIUPOKA MOIUTUYECKA U KYJI-
TYypPHO-00YyCJIOBEHA MMOJKPEIa 3a Pa3BUTHE Ha 3/IPaBETO, C
1€ CbBMECTHO pelIaBaHe Ha MPOOIeMHUTE;

e Habensi3BaHETO U alaliITUPaHCTO KbM NPCANIOCTABKUTEC 3a
H3BBPIIBAHE HA IPOMSAHA,

¢  HOomyJsIpu3upaHeTO Ha HWKOHOMHUYCCKHUTC apryMeHTH
B I10JI13a HA HHBECTHPAHETO B 3aPaBC, BKIOYUTCIIHO Ha
JI0Ka3aTejICTBaTa 3a IMOJ3UTE U YCIICHIHUTE MOAXOAHU Ha
3ApaBCTO BbB BCUYKU NMOJIUTHUKH;

¢ TO0-yCHCIIHOTO CTUMYJIMPAHC HAa OBJIACTABAHCTO HA I'paX-
JAaHUTE U IAIUCHTHUTC KAaTO KJIKY KbM noao6p$usaﬂe Ha
3APAaBHOTO CbCTOAHUEC, KAKTO U KbM q)yHKIII/IOHI/IpaHeTO Ha
3APABHUTC CUCTCMU U YAOBJICTBOPCHOCTTA OT TAX;

* edexkTUBHUTE U ePUKACHU HAYUHU 32 U3IOJI3BAHE HA HO-
BUTE Bb3MOKHOCTH 3a Ch3/[aBaHe HA MPEKH, MAPTHHOPC-
TBa, KOMYHHKAIMH U TEXHOJIOTMYHHU MOCTHIKCHHUS,

* mpujaraHeTo Ha oOIl MEXaHH3bM B paMKHUTE Ha Pernona
Ha C30 3a EBporma 3a usrpaxjaase, noanoMaraie 1 noj-
J'bp)KaHE Ha €MHHO U CHIVIACYBAHO IOCIAHHUE CPe] 3ae-
TUTE B 001aCTTa HAa OOLIECTBEHOTO 3/1PABe;

¢ YCTaHOBSABAHETO HA NMPA3HOTUTE B 3HAHUATA U HA HOBUTE
IIPUOPUTETHU HA HAYYHHUTEC U3CICABAHUA,

* OCHTYpSIBaHETO Ha MMOCTOSHHA MIaT(GopMa 3a KOMyHUKa-
UM, ¢ 11eJ1 0OMEH Ha MPAaKTUYECKHs ONMHUT Ha pa3padoT-
BaI[UTE MOJUTUKUTE U 3aIIUTHUIIUTE HA OOIIECTBEHOTO
31paBe B paMkuTe Ha Pernona.

»3OPABE 2020” - ULEHHOCTU U TEMU

HeszapazuuTte 00necTH U MCUXUYHUTE MPoOIeMHu ca ¢ mpeood-
JazaBaiia colnaiHa 3HaYuMOCT. Te ce KOPeHAT B COLUaIHO-
MKOHOMHYECKUTE YCIOBUS U B HAUMHA Ha )KUBOT, KOUTO CBHILO
ce o0yciaBsi OT 00IIECTBEHOTO MoToxkeHue. Te3n 3a00sIBaHUs
ca pe3yJsITaT OT YOBELIKOTO B3aUMOJACHCTBHE € ITBJIHUS HAO0p
JIETEPMUHAHTH Ha 3[[paBETO Ipe3 Leusi )KUBOT. ChIlEeCTBYBAT
KaTerOpUYHH JIOKA3aTeJICTBa, Y€ PABHUAT JIOCTBIT IO Bh3MOXK-
HOCTH 32 Pa3BUTHE B PAaHHO JAETCTBO, I00pPOTO 00pa3oBaHKe U
paboTa, NPUIMYHUTE YCIOBHSI HAa XKHBOT U JOXOIH ca (haKTo-
PH, KOUTO JONMPHHACAT 3a JOOPO 3/1paBe.

»3apase 2020” npokaaMupa aHaIU3UTE Ja JOCTUTHAT J0 Tbp-
BOIPUYMHKTE Ha npobnemure. ChbBpeMEHHUTE NKOHOMUYEC-
KM M3CJIE/IBAHUS MTOCOYBAT HE CAMO MKOHOMHYECKATA TEKECT
oT 3a00MsBaHMSITA, HO CBHIIO U KaK MOraT Ja ObaaT mpeoso-
JICHU TPYAHOCTHUTE, aKO C€ OT/Aaje IO-rOJIsIMO BHUMaHHE Ha
MPOMOITUSTA HA 3APABETO, MPODUITAKTHKATA U OOIIIECTBEHOTO
3[[paBe M0 HaYMH, KOWTO IPEOI0IsIBa 3]PAaBHOTO HEPABEHCTBO
B paMKHUTC Ha COUAJIHUA I'PAAUCHT U noArioMara Haﬁ-yﬂ?,Bld-
MHUTE U MaprUHAIU3UPaHU rpynu. He3aBucHMO OT TOBa, JHEC
B peIHiia CTPAaHH MOJUTHKUTE B CEKTOPUTE, PA3NIUYHH OT
3[IpaBEOIa3BAHETO, HE MOCTABAT B CBOS (DOKYC 3/IPABETO MIIH
PaBHOIOCTABEHOCTTA.

IlonacTosimieM B MOBEUETO CTpaHU OTHOCUTCIIHUAT A Ha
6IOH)KGT3 3a 3/IpaBeolla3BaHC € 3HAYUTCJICH, HO 3JIpABHUTC
pa3xoau pacTar € MO-yCKOpPCHHU TEMITIOBE OT HAITUOHAJIHU A 10~
XO. Pem/ma pa3xoau ce onpeaAcadaT OT NpeAIaraHeTo, KaTto
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Region as well as practical solutions that work;

« taking new and challenging approaches to
collaborative leadership to bring many partners
together and mobilize broad-based political and
cultural support for health development, in order to
arrive at joint solutions;

* identifying and responding to the preconditions for
change;

» finding ways to make an economic case for investment
in health, including evidence on the benefits of, and
effective approaches to, health in all policies;

» identifying ways to better facilitate citizen and patient
empowerment as key elements for improving health
outcomes and the performance of and satisfaction
with health systems;

* implementing effective and efficient ways to
take advantage of new networking, partnership,
communication and technological opportunities;

* implementing a common mechanism in the WHO
European Region to build, support and maintain
unity and coherence of messaging within the public
health community;

* identifying gaps in knowledge and new research
priorities; and

e providing an ongoing communication platform for
sharing the practical experiences of policy-makers
and public health advocates across the Region.

HEALTH 2020°S VALUES AND THEMES

Noncommunicable diseases and mental health problems
are today’s predominant disease burdens, rooted in
people’s social and economic circumstances and in
lifestyles that are themselves socially determined.
These diseases result from human interactions with
the full range of determinants of health over the life
course. Strong evidence emphasizes that fair and
equitable access to the opportunities of early childhood
development, good education and work and decent
housing and income all support health.

Health 2020 makes the case for going upstream to
address root causes. Present-day economic studies show
not only the economic burden posed by today’s diseases
but also that these challenges can be met if much
greater attention is given to health promotion, disease
prevention and public health, in ways that address health
inequalities across the social gradient and support the
most vulnerable and excluded people. Nevertheless,
in many countries today, policies in sectors other than
health currently lack either a health or equity focus.

The present situation in most countries is that the
share of government budgets spent on health systems
is significant, and health care costs have grown faster
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HarpuMep HaJIMYKUETO Ha HOBU METOJIU 3a JICYEHHE U TEXHO-
noruu. BnusiHue oka3BaT U yBeIUYaBalIUTe Ce OYaKBaHUs HA
Xopara Jia ojyyar 3al[uTa OT PUCKOBETE 3a 3/[PaBeTo, KaKTO
U BHCOKOKAYECTBEHO MEIMIIMHCKO OOCIYy>KBaHE. 3IpaBHHUTE
CHCTEMHU, TIONOOHO Ha IPYTH CEKTOPH, CE HYKAASIT OT a/IarTa-
us 1 peopMu, KaTo IPOMEHHUTE TPSIOBA [1a ce HAacoJaT KbM
ITBPBUYHATA TIOMOII, KAKTO ¥ KBM IIPOMOIIMATA Ha 3APABETO U
npoduitakTrkata. Bee moBedue akIeHT TpsOBa Ja ce TIOCTaBs
BBPXY MHTETPUPAHUTE TPHIKU U JICUSHUETO, IMMOCTABSIIO T1a-
[IMEHTA B IIEHTHPAa HA BHUMAHUETO, KaTO HAIIPUMEp B3aUMO-
JIEHCTBUETO MEX Y MbPBUYHATA U CIICIIHATM3UpaHATa TTOMOI]
WJIM MEXKJy 3/7paBeorna3BaHeTo M COIMaTHUTE rprxu. Karo
WJTFOCTPAIUS 32 HEOOXOAUMHUTE ITPOMEHU MOXKE J]a C€ U3THK-
HE, 4e MEPKHUTE 3a TIPOMOLIMSI Ha 3/[PaBETO U 3a HaMaJIsBaHE
Ha pUCKOBETE HECHMHEHO ca I0BeJH J10 ToBede oT 50% craj B
CMBPTHOCTTA OT CHPJCYHOCHIOBH 3a00JISIBAHHSI B CBETA TIPE3
nocienHuTe roguHu. B chiioTo Bpeme pazuerure Ha OUCP
couat, ye ctpanute ot Permona na C30 3a EBpomna xapuar
cpenHo exBa 3% OT 3npaBHHUTE OIOMKETH 3a IMIPOMOLHUS Ha
3IpaBeTo U Mpo(dUIaKTHKa Ha 3200 IIBAHHATA.

OCHOBHU CTPATEMM4YECKHU LENN, SAOAYN
N CbObPXAHUE HA ,,30PABE 2020”

B ,,3npase 2020” ca HabensA3aHM 1Be B3aUMOCBBP3aHH 331aUH:

* momoOpsBaHE Ha 3APAaBETO HA BCHYKU M HaMaJsBaHE Ha
3PaBHOTO HEPABEHCTBO;

®* YCBBBPUICHCTBAHC Ha JIMACPCTBOTO U TI'PAKIAAHCKOTO
y4JacTue B yIIpaBJICHUETO, HACOYCHO KbM 31PaBE€TO.

B nombiieHue KbM TOBa, paMKarta 3a HOJUTUKH ,,3apase 2020”
MOYHBA HA YSTHPHU MPHOPUTETHHU 00TaCTH, KOUTO Ca B3aHMO-
CBBpP3aHH, B3aUMO3aBUCHUMH U B3aMMHOOOYCIIaBSIIIH Ce:

* HHBECTHPAHE B 3[IPABETO UPe3 IMOIXOM, 0OXBAIIAII SIS
JKHBOT, ¥ OBJIACTSIBAHE Ha XOpaTa,

* HOpeodoigBaHC Ha Haﬁ-CepI/IOSHHTe 3ApaBHU HpO6J’ICMI/I B
EBpona, CBBbP3aHU C HC3APAZHUTC U 3aPA3HUTC 60J'IeCTI/I;

* YKpenBaHe Ha 3[paBHUTE CUCTEMH, MOCTABSIIM YOBEKA B
ICHTHPA, Ha KamaluTeTa Ha OOIIECTBEHOTO 3IIpaBe, ro-
TOBHOCTTA, HAJ30PBT U OTTOBOPHT MPH W3BBHPEIHH CH-
Tyaluu;

*  U3rpaxK/aHe Ha U3APHKIMBU OOIHOCTH U MOJAKPEIIsIa
cpena.

3a 1a ce MOCTUTHE YCIIEX 110 OTHOLIEHNUE HA BCUUKUTE YETUPH
MPUOPUTETA, Ca HY)KHU JIEHCTBUS, HACOYEHU KbM IOpEIULa
OT B3aMMOCBBp3aHHU TNpoOiemMu. HOBUAT THI ympaBlieHHE
B MHTEpEC Ha 3ApaBeTo TPsiOBa Jja c€ OCHOBaBa Ha COLUAJI-
HUTE JETePMHHAHTH Ha 3J[paBEeTO, Ha PAaBHONOCTABEHOCT U
YCTOWYHMBOCT, HA TIOCTHTaHE Ha INIOOATHHUTE LIENH U EeTUTe
Ha 0OIIECTBOTO Ype3 HOBH B3aMMOCBBp3aHU (HOpMHU Ha odu-
[IUAJTHO ¥ He(h)OPMATHO yNPABICHUE U HOBU CTPATETUUECKH
OTHOIIICHHUSI, KaTO C€ TPAIH BbPXY CHIIHHS TJIaC M YIaCTHETO
Ha FpakKJaHHTE.

[To-no6po BB3zEHCTBIE BBPXY 3PaBETO CE IOCTUTA, KOTaTo
MPAaBUTEICTBOTO OOBBPIKE MOINTHKHU, MHBECTHIINH U YCITyTH,
KaTo B CHIIOTO BPEMe Ce ChCPEIOTOUH BbPXY HaAMaJIsIBAHE Ha
HepaBeHCTBOTO. Haiuie e sicHaTa OTTOBOPHOCT J1a ce pa3pa-
OOTST MEKTYCEKTOPHN HALIMOHAIHY CTPaTErH, 00CAHHIBa-
M TUIAHWPaHE W HaJ30p C MPEABAPUTEIIHO 3AJI0KEHH LEITH

HEALTH POLICY AND PRACTICE

than national income. Many costs are driven by the
supply side, such as new treatments and technologies, as
well as peoples’ increasing expectations for protection
from health risks and for high-quality health care
interventions. Health systems, like other sectors,
need to adapt and change, with such change focusing
on primary care and on health promotion and disease
prevention, with even more attention given to delivering
people-centred and integrated care, for example between
primary and secondary care or between providing health
care and social care. As an illustration of the needed
changes, health promotion and risk reduction measures
have clearly been responsible for more than 50% of the
recent reduction in global mortality from coronary heart
disease. However, the OECD estimates that the countries
of the WHO European Region spend on average only 3%
of their health budgets on health promotion and disease
prevention.

MAIN STRATEGIC GOALS, OBJECTIVES
AND CONTENT OF HEALTH 2020

Health 2020 has two linked objectives:

+ improving health for all and reducing health
inequalities; and

« improving leadership and participatory governance
for health.

In addition to these two objectives, the Health 2020
policy framework is based on four priority areas for
policy action, which are interlinked, interdependent and
mutually supportive:

e investing in health through a life-course approach
and empowering people;

» tackling the Region’s major health challenges of
noncommunicable and communicable diseases;

» strengthening people-centred health systems,
public health capacity and emergency preparedness,
surveillance and response; and

e creating resilient communities and supportive
environments.

Addressing all four priorities requires action across
a range of cross-cutting issues. The new type of
governance for health that is needed will be based on the
social determinants of health, equity and sustainability,
based on achieving global and societal goals through
new interconnected forms of formal and informal
governance and new strategic relationships and built
around people’s strong voice and involvement.

Governments achieve higher health impact when they
link policies, investment and services and focus on
reducing inequalities. They have a clear responsibility
to develop intersectoral national strategies that combine
planning and oversight together with goals and targets
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10 OTHOIIEHHWE Ha OCHOBHHUTE MPEIM3BUKATENICTBA KAaTO OT-
YUTaHe Ha MOTPeOHOCTHTE MPE3 IENHs )KUBOT, YKPEIBaHe Ha
CEKTOp 3/paBeola3BaHe 1 Ha OOIIECTBEHOTO 3paBe, KAKTO U
OBJIaCTsABaHE Ha XopaTa. TakuBa MEKITYCEKTOPHH CTPATETHH
HaMpUMep HU3MON3BaT (MHAHCOBU TOJUTHKH W peryJaiuu,
ChCPENOTOUABAT CE BBPXY JICHHOCTH HAa MECTa KAaTO YUHJIIHILA
u oucH, NONYJISIPU3UpaT BTOPUYHATA TPOPHUIAKTHKA, BKITIO-
YHUTEITHO aHAJIHM3 Ha PUCKA M CKPUHHHT.

CrieniaiHO BHUMaHHE € HEOOXOAMMO J1a ce OTICNH Ha IICH-
XUYHUTE pa3cTpoiicTBa. Te ca OCHOBHA MpUYMHA 34 IIPOAb-
JOKUTENIEH CTpec U 3aryba Ha TpynocnocoOHocT. Oxono % oT
HaceseHneTo Ha EBpornelickus pernoH ce cO'bCKBa ¢ HIKaKbB
BUJI TICMXHYEH 1TpobieM rpe3 xkuBoTa cu. [IpoyuBanusiTa na-
BaT BB3MOXKHOCT J1a ce pazdepe 1mo-1o0pe maryoHaTa Bpb3Ka
MEXTy TICHXHYHUTE MMPOOIIEMH U COLlHaTHATa MaprHHAIH3a-
nusi, 6e3padoTuiiara, JucaTa Ha JIoM, 3J10ynoTpebdara ¢ ai-
KOXOJ M ApYTH BemiecTBa. CrieriuuaHO Mpean3BUKaTEICTBO
MIPE/ICTABIISIBA MOMYJISIPU3NPAHETO HA PaHHATA JANArHOCTHKA
Ha JIeTIpecusiTa W MpPElOTBPATIBAHETO Ha caMoyOuiicTBaTta
Ype3 OCHIUIECTBSIBAHE Ha MPOTPaMHU 32 MHTEPBEHIHS B 00-
mrHoCcTTa. ToBa M0OMBA BCe MO-TONISIMA 3HAYMMOCT TI0 BpeMe
Ha HEOTJaBHAIIHATA MKOHOMMYECKAa KPH3a, KOTaTO PBCTHT
Ha caMoyOwuiicTBa ce yBenanuu cbe 17% B I'bpuust u ¢ 13% B
Wpnanaus. anaute coyar, e NojJ00HO Ha Jpyry HeOnaro-
MpUSTHY e(pEeKTH Ha NKOHOMHYECKaTa Kpru3a BbPXY 3/[paBeTo,
TaKMBa TEHACHIIMY MOTaT 71a ObaT YCIEIIHO OBJIA/ICHN Ype3
MIPaBUJIHO HACOYCHU MEPKH 3a COIMAJHA 3aIlNTa U aKTHBHA
HaMmeca Ha TPYyJOBUS masap.

»3apase 2020 e B IbJIHO ChOTBETCTBHE ¢ [ eHepanHara npo-
rpama a C30 3a Tpy[, KaKTo U ¢ IPYTH MEKTyHAPOITHH JICHC-
TBHS W MHCTPYMEHTH. PaMkara mpompass BT 3a TI100aJIHO
aKTHBM3MpaHEe Ha YCHJIMATAa 3a KOHTPOJI Ha He3apa3HHUTE
Oosiectn, HampuMep mnonuTHYeckara jaekiapauus Ha OOH
ot 2011 r. 3a He3apa3HuTe OoyecTH, PaMkoBaTa KOHBEHIUS
Ha C30 3a KOHTPOIN Ha TIOTIOHEBHUTE W3Menus u [ mobamHaTa
cTpaTerus 3a XpaHeHe, (U3NIecKa aKTHBHOCT | 3apase. [Ipo-
JIbJKaBa HEOOXOAMMOCTTA OT aKTHBHA O00pOa ChC 3apa3HUTE
6orecTy, KOATO M3MCKBA ITBJIHO NMpHIaraHe Ha MexTyHapo-
HUTE 3][paBHU MpaBuia, NofoOpsiBane Ha oOMeHa Ha HH(Op-
MaIisl ¥ CbBMECTHHSI HA/I30p ¥ KOHTPOJIa Ha 3a00JIsIBAHUATA.
Oxka3sBa ce, 4e CJIOKHHUTE U B3aUMOCBBP3aHU (PaKTOPH, OTpe-
JIeNAIy 3a00IsIBaHUATA B THEITHO BpeMe, KOUTO M3UCKBAT
pemeHns B yCIOBHS HAa HESICHU 1 HEII'BJIHY MO3HAHUS, HE MO-
rar a ObJaT NPEoAOICHH Ype3 PallMOHAIHO TMHEHHO MHCTIe-
He. HeoOxonmma e nH(pOpMaIyst OT CHCTEMUTE ¥ KOMILJICKCEH
MOAXO/, 3aII0TO epeKTUTEe OT rojsM Opoil MamaOHu MEpKU
TPYAHO MOTaT Aa ce MpeABUAST m3isuio. [lo Tasm mpuunHa
BCE TO-TOJISIMO 3HAYCHHE MPHUIO0OMBAT MEPKUTE B MO-TECEH
00XBaT, HO HaCHPYABAIIH PA3IMINPSIBAHETO HA MO3HAHUATA U
aJanTanuAara.

B ,,3npase 2020 ce u3ThKBa HyXAara OT OCTaBsHE Ha Ma-
IIMEHTa BB (DOKyca HA 3APABHUTE CUCTEMH U Bb3MOKHOCTTA
3a OCHUTYypsIBaHE Ha BHCOKOKAYECTBEHH T'PUXKH H I0-100pH
KpalfHU pe3yaTaTH OT JEYEHUETO. 3paBeona3BaHeTo TPsiOBa
Jla Obsie yCTOIYMBO U J1a uMa (uHaHcoBa crabmiHocT. ToBa
HaJlara rpeHapeskaHe Ha MPUOPUTETHTE, 3a Jla CE aKICHTH-
pa BBpXY NpoQHIaKTHKa, MHTETPUPAaHA MOMOIL, 3aTBAPSHE
Ha LUKBJIA HA JICYCHUE, TIOCTOSHHO TOJ00psIBaHe Ha Kadec-
TBOTO M HaChpYaBaHE Ha I'PUKATa 32 COOCTBEHOTO 37PaBE U
OCUT'ypsIBaHE Ha yCIIyTH, MAKCUMaJTHO OJIM30 JI0 IoMa, KOraTo
¢ 0e30I1acHO M ONpaBJaHO MKOHOMUYECKH. YHUBEPCATHUST
JIOCTBIT OCTaBa KaTo aHTa)XKUMEHT, kKakTo Ha C30 B riobaseH

10 HEN L} | EEn

HEALTH POLICY AND PRACTICE

on key challenges such as the life course, strengthening
health systems and public health and empowering
people. Such intersectoral strategies, for example, use
fiscal policies and regulation; focus on action in settings
such as schools or workplaces; and promote secondary
prevention, including risk assessment and screening.

Mental health problems deserve a specific mention.
These are a major cause of long-term stress and disability.
About one fourth of the people in the European Region
experience some type of mental health problem during
their lives. Research is leading to a better understanding
of the damaging association between mental health
problems and social marginalization, unemployment,
homelessness and alcohol and other substance abuse
disorders. A particular challenge is to promote the early
diagnosis of depression and prevent suicide by initiating
community-based intervention programmes. This has
been of particular significance during the recent economic
crisis during which, for example, suicides increased by
17% in Greece and 13% in Ireland. Evidence suggests
that like other adverse health effects of the economic
downturn, such increases can be significantly mitigated
by well-targeted social protection and active labour
market policies.

Health 2020 is fully consistent with WHO’s General
Programme of Work and other international developments
and instruments. It supports the globally intensifying
efforts to control noncommunicable diseases, such
as the United Nations 2011 political declaration on
noncommunicable diseases; the WHO Framework
Convention on Tobacco Control; and the Global Strategy
on Diet, Physical Activity and Health. Strong efforts also
continue to be needed to combat communicable diseases,
requiring the full implementation of the International
Health Regulations, improving information exchange
and joint surveillance and disease control activities.

In tackling the complex and interrelated determinants
of today’s diseases, in which policy decisions need to
be taken under conditions of uncertain and imperfect
knowledge, approaches based on rational linear thinking
are inadequate. Knowledge derived from systems and
complexity thinking is required to deal with situations
in which the wider system effects of many interventions
cannot be fully predicted. To accommodate these
uncertainties, smaller-scale interventions that encourage
learning and adaptation are proving increasingly
important.

Health 2020 focuses on strengthening patient-centred
health systems and their capacity to deliver high-quality
care and improved outcomes. Health systems need to be
financially viable and sustainable, fit for purpose and
evidence-informed. This requires reorientation to give
priority to disease prevention, integrated service delivery,
continuity of care, continual quality improvement and
support for self-care by patients, with care relocated as
close to home as is safe and cost-effective. Providing

B = W 2014 W W W BULGARIAN JOURNAL OF PUBLIC HEALTH M ™ M Vol.6 ™ M No2m W = =



3[PABHA NOJINTUKA U NPAKTUKA

Marad, Taka ¥ Ha pamkata 3a Perwona Ha EBpona ,,3npase
2020, Hapea ¢ U3BEKJIAHETO HA IIbPBUYHATA ITOMOIII Ha TIpe-
IieH T1aH. ToBa ca aBara CcThIIOA Ha 3IpaBHUTE CUCTEMH B 21
BeK. Bcuuky Te3n pa3BUTHS B 3[paBeONa3BaHETO U B 00IIIe-
CTBEHOTO 3/IpaBe MOCTABST N3UCKBAHE 3a MO-T'bBKaBa PaboT-
Ha cuJia, MpUTEeKaBalia pa3HooOpa3HU YMEHHUSI U TOTOBHOCT
3a €KHUIICH ITOAXO,.

3a mpujlaraHeTo Ha paMKaTa 3a MOJUTUKH ,,3apase 20207
uie ponpuHece EBponelckusT miaaH 3a JecTBUE 3a YKpel-
BaHE Ha cHCTeMara 3a OOIIECTBEHO 3/paBe, npuet oT Peru-
onanHus komuteT Ha C30 3a EBpona mpe3 2012 r. B Hero
BHUMAHHUETO € HACOYCHO KBbM IMOA00psBaHE HA JICHHOCTTAa U
nH(]ppacTpyKTypara Ha 0OIIECTBEHOTO 3/1paBe, BKIIOUUTETHO
Ha acCreKTHTE Ha 3/IpaBHATa TOMOIII, CBBP3aHM C OOIIeCTBe-
HOTO 37apaBe. [Ipemmoxxernute 10 XOpPHU3OHTATHU OCHOBHH
JIWHOCTH OT CHCTeMara 3a oOIIECTBEHO 3/ipaBe TPsiOBa Jia ce
MpeBbpPHAT B 00STUHSBAI U BOJEIIL MPHHIIMI Ha 3/IpaBHATE
BJIacTH B EBpora mpu OCHIIECTBSIBAHETO Ha HaOIIOIEHHUE,
OLICHKA W aJlallTHpaHe Ha TOJUTHKH, CTPATETHH U JCHCTBHS
3a pe)OopMH U yCHBBPIICHCTBAHE HA OOIIECTBEHOTO 3/IpaBeE.
3a mocTUTaHe Ha MO-J00pH PE3YNITATH 32 3[PABETO € HYKHO
3HAYUTEIHO YCHBBPIICHCTBAHE HA (PYHKIMUTE U KarauTera
Ha OOIIECTBEHOTO 3/1paBe, MHBECTHPAHE B MHCTUTYIIMOHAJI-
HaTa CTPYKTypa Ha CUCTEMara, MojlaraHe Ha YCUIIMS 3a IO-
JoOpsiBaHe Ha 3/{paBHATa 3aIIUTA, IPOMOLMATA HA 3PABETO
U MpOHIaKTHKATA.

PemaBaiio 3HaueHue 3a 3amurTata U MPOMOLUATA Ha 31pa-
BETO U OJIATOCHCTOSIHHETO MMa H3APHKIUBOCTTa KAKTO Ha
WHIWBH/IA, TaKa ¥ Ha 00IIHOCTTA. M3ApHKINBUTE OOITHOCTH
MPUTEXKABAT U MOrar J1a pa3BUBaT Bb3MOKHOCTH 3a M3Ipe-
BapBalla peakiusi CIpsIMO HOBUTE WJIM HEOIAroNpHUsSTHUTE
cutyaruu. ChIIlo Taka Te ca B ChCTOSHHE Ja C€ TIOATOTBAT 3a
MKOHOMUYECKH, COI[UATHU UJIU EKOJIOTUYHU MMPOMEHHU, KaKTO
U J1a Ce CIPaBsIT H00pe C KPU3HU U IPOOIeMHu.

OmnacHaTta cpefa HpPEACTaBisABa 3HAYMM (aKTOp, BB3ACHC-
TBAII] Ha 3[PaBETO, KaTO penIia 3IpaBHU ChCTOSHUS CE€ CBBP-
3BaT C BJIMAHHUCTO HA 3aMBbPCCHUA Bb3AYyX U KIIMMATUYHHUTE
npomeHd. Te3n GpakTopu CH B3aUMOJICHCTBAT CHC COIMATTHU-
Te NeTepPMUHAHTH Ha 31paBeTo. [lon3uTe, KOMTO OKa3Ba Ha
3[[paBETO MKOHOMHUKATA C HUCKU BBIVIEPOIHU EMHICHH, KAKTO
U TIONTUTHKATA 32 OMa3BaHEe Ha OKOJIHATA CPE/ia, Ce pasIyIeik-
JIaT B KOHTeKcTa Ha ,,Puo+20“ — Kondepennusita na OOH 3a
YCTOMYHMBO Pa3BUTHE.

MPOLECHT HA NMPUNOXEHUE U CNEABALLA
OENCTBUA

B ,,3npaBe 2020” ¢ otueTeH GakThT, 4e B ACUCTBUATA CH 32
nooOpsiBaHe Ha 3APABETO CTPAHUTE TPBIBAT OT Pa3TUYCH
KOHTEKCT 1 pasIoJiaraT ¢ pa3inuyHU Bb3MOKHOCTH. ETHOBpe-
MEHHO C TOBa, aMOMIIMsITA € paMKaTa Ja ObJIec KOXCpCHTHA
Y MPAKTUYECKU HACOUEHA, HE3aBUCUMO OT PA3JIMYHUTE OT-
npaBHU TOYKHU. KOHKpETHHUTE Ie)IH BKIIFOYBAT IIOCTUTAHE HA
MOTUTHYECKA aHTAKUPAHOCT KBM 3/IPaBETO W TIOCTaBSHETO
MY B IICHTHPA Ha MOTUTHYCCKHS THEBECH pell, BH3MPHEMaHe
Ha MOJX0/1a 32 37paBe BbB BCHUKH TMOJTUTHKH, 3abI00UaBa-
HE Ha Juajora MexJay MOJUTUKUTE, BIUSCIIU BbPXY 37pa-
BETO U HETOBUTE JETEPMUHAHTH, KAKTO M H3TPaXKJaHE HA
OTYETHOCT 32 3/IPaBHOTO CHCTOSHUE.

»3apaBe 2020” maBa pemieHUs] Ha BCHUKH TE3U TMPEIU3BH-

HEALTH POLICY AND PRACTICE

universal access remains a commitment both of WHO
globally and of Health 2020, alongside the commitment to
primary health care as the cornerstone of health systems
in the 2Ist century. All these developments in health
systems and public health require a more flexible, multi-
skilled and team oriented workforce.

Health 2020 was supported by the development of a
European Action Plan for Strengthening Public Health
Capacities and Services, which was also approved by
the WHO Regional Committee for Europe in 2012 as
a key pillar of implementing Health 2020. The Action
Plan focuses on improving public health services and
infrastructure, including the public health aspects of
health care services. The Action Plan proposes a set of 10
horizontal essential public health operations to become the
unifying and guiding basis for European health authorities
to monitor, evaluate and set up policies, strategies
and actions for reforms and improving public health.
Achieving better health outcomes requires substantially
strengthening public health functions and capacity;
investing in public health institutional arrangements;
making efforts to strengthen health protection, health
promotion and disease protection.

Building resilience is a key factor in protecting and
promoting health and well-being at both the individual
and community levels. Resilient communities have, or
are able to develop, assets that allow them to respond
proactively to new or adverse situations. They are also
able to prepare for economic, social and environmental
change and deal well with crisis and hardship.

Hazards in the environment are a major determinant of
health, with many health conditions being linked to such
factors as air pollution and the impact of climate change.
Such factors interact with the social determinants of
health. The benefits to health of a low-carbon economy
and health co-benefits of environmental policies are
being considered in the context of Rio+20, the United
Nations Conference on Sustainable Development.

THE IMPLEMENTATION PROCESS AND
WHAT IS NEXT FOR COUNTRIES

It is recognized that, in tackling health development,
countries will engage with Health 2020 from different
contexts and with different capabilities. At the same
time, the policy framework is intended to be coherent
and practical despite these different starting-points.
Specific aims would include achieving strong political
commitment to health and moving health up the policy
agenda; adopting a health in all policies approach;
strengthening the policy dialogue on health and its
determinants; and building accountability for health
outcomes.

Health 2020 provides evidence-informed solutions to all
these challenges. To facilitate its work with countries
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KaTeJICTBA Bb3 OCHOBA Ha HAJMYHHUTE JOKA3aTeJCTBa. 3a Ja
YJIECHM B3aMMOJICHCTBUETO CH C AbpxkaBUTe OT Pernona u B
MOAKpeNa Ha IpuIaraHeTo Ha ,,3apase 20207, PernonaaHoTo
6ropo Ha C30 3a EBpoma moaroTBst makeT OT YCIAYTH M WHC-
TPYMEHTH, KOUTO IIe TPEJJIokKAT CHCTEMaTUYHA MOKpeTa 3a
CIIPaBsSHE C OCHOBHUTE XOPHU30HTATIHH CTPATETUYECKH BBIIPO-
CH, 3aJIETHAJIM B paMKaTa 3a noJauTuku. (dur. 2 npeacrass ae-
BETTEe KOMIIOHEHTa). Pa3paboTeHu ca ChIIO M BPB3KH MEX]Y
MIPOrpaMuTe, KaKTO M MPENpaTku KbM IO-TIOPOOHH acIek-
TH Ha paMKara 3a IOJUTHKH. 3a BCEKH OT TE€3M KOMIIOHEHTH
Ha MaKeTa ce MPEABMKAA Aa Ob/e ChCTABEH KPAaThK CIHCHK
C TIPUOPHUTETHHU YCIYTH C HAH-BUCOK MPOICHT HETHU MOI3H,
HACOKM U HHCTPYMEHTH. [[akeThT 11e MoIJIe’KH Ha pelOBHA aK-
TyaJu3anusi, KOsITO Jia OTpa3siBa MOYKHUTE, U3BJICUYEHN OT Ha-
IIpeIbKa Ha pa3IndHNTE CTPAHH, U J1a IOy pu3upa 100puTe
MPAaKTUKH U HATPYTIAHUTE CKCIIEPTHU MTO3HAHMSL.

CrpaHuTe II¢ MOCTABIT HAyaJo0TO HA OCBINECTBSIBAHETO HA
paMKaTa 3a MOJUTUKM KaTO Ch3/aJaT HAlMOHAJHA 3/paBHA
MOJINTUKA ChC CHOTBETHHUTE CTPATErMU M IIJIAHOBE KBbM Hesl.
KakBo Moye Jja o4akBa Jia TOCTUTHE €HA ABpP)KaBa M0 OTHO-
IIeHNEe Ha MojoOpsBaHE Ha PaBHOIMOCTABEHOCTTA, CIIEI KaTo
M3BBPIIN 3a1BJI00OYEH aHaiu3 Ha mnoTpedHocTtute? Kaksu
MOJUTUKU U CTPATETnH, 3acsrallyl MHOXKECTBO CEKTOPH, IIe
ObaaT NPUIIOKEHH, HANpUMEp KbM He3apa3HuTe Oonecth?
[TakeTsT OT MHCTPYMEHTH € IIpeHa3HauYeH 1a [IOMOI'HE HMEH-
HO B TOBa. BBB Bpb3Ka ¢ 00IIECTBEHOTO 3/1paBE, ICHH HACOKH
MoraT Jia ce nojiydar ¥ ot EBponeiickus niaH 3a AeHCTBUE 32
YKpelBaHe Ha Kamaiurera M JAeHHOCTTa Ha OOIECTBEHOTO
3/[paBe M CBBP3aHHUTE C HETO MHCTPYMEHTHU 3a CaMOOICHKA.
JlokyMeHT®T ,,3apaBe 2020 He e mpeaHa3HaueH 3a aKaIeMuy-
HU M3CJIEIBAaHMS U J1a chOMpa Mpax B KaHIIEIAPUUTE, TOBA €
HApBYHMK 32 MTPAKTUYIECKO MPHIIOKEHHE.

Que. 2. [leesemme KOMIOHeEHmMa Ha nakema KbM pamMkKama
3a nonumuku ,30pase 2020”

HEALTH POLICY AND PRACTICE

and to support Health 2020, the WHO Regional Office
for Europe is constructing a package of services and
tools that will offer countries systematic support in
tackling the core horizontal strategic issues of Health
2020 (Fig. 2 shows the nine package components) as
well as programmatic links and entry points to more
detailed aspects of the policy framework. For each of
the package components, a limited menu of priority
and high-net-gain services, guidance and tools will
be provided. The package will be regularly updated to
reflect learning from progress in countries and make
available promising practices and expertise.

The starting-point for countries must be developing a
national health policy, with its supporting strategies and
plans. Based on a solid needs assessment, what is the
country hoping to achieve in terms of equitable health
improvement? What multisectoral policies and strategies
will it use, for example for noncommunicable diseases?
The Health 2020 package of tools and instruments is
intended to help here. In terms of public health, analysing
the European Action Plan for Strengthening Public
Health Capacities and Services and its associated self-
assessment tool will also give clear guidance. Health
2020 is not for academic study and dusty shelves; it is a
guide for practical implementation.

Fig. 2. The nine package components of Health 2020

NPEACTABAHE Ha ,,3apase AHANU3UPAHE Ha cuTyaumaTa NMPUNATAHE Ha noaxoaum,
2020” Ha MHCTUTYLUMUTE OT B CTpaHaTa npes3 npusmara aHrakupawm uanata AbpKasa
PasINYHUTE CEKTOPU Ha ,3apase 2020” M uanoro obuiectso
o o
Introducing Health 2020 to Applying the Health 2020 lens Implementing whole-of-
different stakeholders across to country situation analysis government and whole-of-
sectors society approaches
NPOYYBAHE Ha coumanHuTe PA3PABOTBAHE VKPEMBAHE
AETEPMUHAHTK Ha 34paBeTo, uEle B L E UL LU G L eI Ha KanauuTeTa u geiiHOCTTa Ha
3ApaBHU NOUTUKMK, CTPATErnn
paBHONOCTaBEHOCTTa, NpaBaTa W NhaHoBe Ha 6asa ,3apase o6LiecTBeHOTO 3apaBe
Ha YOBEKa U COLUANHMA Non 2020”
Developing Health 2020based Strengthening public health
Addressing social determinants national and subnational capacity and services
of health, equity, gender and health policies, strategies and
NOoAOBPABAHE ONEPATUBHO NPUNATAHE WUHTETPUPAHU NoAaxoaun
Ha HabnloaeHNETO U OueHKaTa Ha HOBM KOHUenuuu KbM 4-Te NPUOPUTETHU
1 AlOKa3aTencrsa o6bnactu Ha ,3apase 2020”
f— f—
Strengthening monitoring and Operationalizing new concepts Integrated approaches to
evaluation and evidence implementing the four priority
policy areas of Health 2020 |
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OrneHKuTe Ha BB3JCHCTBUETO BBPXY 3PABETO M HA MKOHO-
MHUYECKUTE [1apaMEeTPU CHLIO IIPEACTABIISIBAT IOJIEC3HU HHC-
TPYMEHTH 32 aHAJIM3 HA [IOTEHLMAJIHATa 110133 OT IOJIUTU-
kuTe. Te Morar Jja ce U3M0a3BaT U KaTo OLIEHKA Ha TOBA Kak
HOJIUTUKUTE CE OTPa3sBaT BbPXY PaBHOIIOCTABEHOCTTA, a 3a
BIIMSIHUETO BBPXY 3PaBETO MOKE J1a C€ U3II0I3BAT KAKTO KO-
JINYECTBEHHU, TAKa U KAYECTBCHU 31PaBHU JaHHU.

OoemaBai € (GakTbT, Ye HEMaJKO CTPaHH Beue ca 3arou-
HaJIM Ja pa3paboTBaT MOJMTUKHY, TPOU3THYAIIH OT ,,37paBe
20207, KaKTO ¥ CTpaTeruy U IJIAHOBE 3a IMPUJIATAHETO HM.
Jpyru nopa3BuBat ONpeAenaeH! eIeMEeHTH OT ,,31pase 20207
B CHOTBETCTBHE CBHC 3AJIOKCHUTE LIEHHOCTH W TIPHHIIMIIH.
Pernonanuoto 6ropo Ha C30 3a EBpora nmpennpuema cucte-
MaTHYEH TOIXO0]] 32 OKa3BaHE HA TIOMOII HA CTPaHUTE-4JICH-
KU 3a IpujaraHe Ha paMmkata 3a nepuoga 2014-2015 r. Ilox
¢dbopMara Ha OT/IeNTHA MHUIIMATHBAa PerunoHamHoTO OOpO IIe
CB/ICHCTBA 3a Ch3IaBAaHETO HAa HOBH (POPMH HAa MPEXH MEKIY
JIBPKABUTE, MHCTUTYIIMHUTE U XOPAaTa, BKIIOYUTEIHO CHTPY/I-
HUYECTBO B UHTEPHET.

B xoma Ha ochmiecTBsiBaHETO Ha ,,3npaBe 2020 me Obae
HEOOXOAMMO aKTHBHO yd4acTHe OT CTpaHa Ha MHOXECTBO
OpraHu3aluy U NapTHbOPHU, 3aUHTEPECOBAHU OT 3JPABHOTO
pa3BUTHE U OT JACWHOCTTA Ha OOIIECTBEHOTO 37paBe B IIsiIa
EBpomna. Koopnuaupanute aeticteus ¢ EC me ocurypsr cta-
OMJIHA OCHOBA, 3HAYUTEITHNA Bb3MOKHOCTH U AOIBIHUTEIHI
non3u. [To mogoGen HauuH TpsiOBa na ObAAT IPUBJICUCHU pe-
JIUIA IPYTH OpraHU3aI[ii U MPEKU — TBBPIIC MHOTOOPOIHH,
3a a ObAaT U30POCHHU IO OTHEITHO. Makap 4e OTHOIICHUETO
KBM YaCTHUSI OU3HEC CEKTOP € Pa3JIMYHO, aKO TOi ObJIC MpH-
BJICUECH B €THUYEH IJIaH, TOBA IlI€ JIOMPUHECE B 3HAUMTEIIHA
CTEIleH 3a IOCTUraHe Ha LeiuTe Ha ,,31pase 20207

Mpexara Ha C30 3a 31paBOCIIOBHH €BPOIEHCKH TPajo-
BE ¢ MPHUMEp 3a 00CTUHECHUE, KOSTO MOXE Ja IOMPHUHECE 3a
OCBIIECTBSABAHETO HA ,,31paBe 2020”. Okono 69% oT Hacere-
HUEeTO Ha EBponelickus peruoH >kuBee B rpajcka cpesa, Koe-
TO J1aBa MO-100pH BH3MOXKHOCTH 3a OJ1aroJICHCTBUE Ha XOpaTa
u cemelicTBarta. I'pajjoBeTe Morar fa ce peBbpHaT B ABUraTe-
JIU HA UKOHOMHYECKOTO OJaroChCTOSHUE, KBICTO MTPOMOILIU-
sITa Ha 3IPaBETO MOXKeE Ja OBJIe OCHIICCTBEHA YPe3 TO-T00BP
JOCT'BII JIO YCIIYTH, KYJATYpa U pa3BiedeHus. B cpmoro Bpeme
obaue, B TpaIoBeTE ca CHCPEIOTOUCHH OCTHUTE W OOIHUTE.
Hsxon acriekTr Ha )KMBOTA B Tpajia, 0COOEHO Cerperanusara u
OeHOCTTa, JIOTIPUHACAT 32 TIOMOOHH MPOTUBOPEUUS U TH 3a-
JIBJIO0OYABAT YPE3 AMCIPOIOPIIMOHAIHO H3JIaraHe Ha HE3/pa-
BOCJIOBHHU U COI[UMAJIHO HerI/IeMHI/IBI/I MOJCIIN Ha MOBCIACHUC,
KaTo peaKHI/IH HAa NKOHOMHUYCCKUTEC U COLMTUAJIHU JIMILICHU .

['pamoBeTe v TEXHUTE YIIPABHUIIN MOXKE 2 Bb3ICHCTBAT BBP-
Xy 37IpaBETO U OJIarOCHCTOSHUECTO HAa HACEICHUETO MTOCPE/IC-
TBOM MOJUTHKH U MEPKH, BKIIFOYUTEITHO OTHOCHO COITHATHO-
TO M3KJIIOYBAHE, 3[PAaBOCIIOBHHUS M aKTHBEH HAYMH Ha KHUBOT,
0€30MacHOCTTa M OKOJIHATA Cpejia, YCIOBUATA HA TPy, TO-
TOBHOCTTA 3a CIIPABSHE C MOCICAUIIUTE OT KIMMATHYHUTE
MPOMCHH, M3JIAraHETO Ha BPEIHH BCIICCTBA M MPOMHUIILICH
npax, 3[paBOCIOBHO TEPUTOPUAIIHO MJIAHUPAHE U TTPOSKTH-
paHe, TPaXKJIAHCKO y4yacTHE B yIpaBieHHeTo. Mpexxara Ha
C30 3a 31paBOCIOBHU €BPOMEICKU IpaioBe OCUTYPSBA pe-
LA IpUMEpH 3a 100pa mpakTuka ot EBponeiickus peruox
U IIe CITY)KU KaTO CTPATETHYCCKU MPOBOIHUK IIPH IIpHIIara-
HeTo Ha ,,3apase 2020 Ha MecTHa Mo4Ba.

HEALTH POLICY AND PRACTICE

Health impact assessment and economic evaluation are
also valuable tools in assessing the potential impact of
policies and can also be used to assess how policies affect
equity, and both qualitative and quantitative health data
can be used to assess how policies affect health.

Most promisingly, a number of countries are already
developing overarching Health 2020 policies and
supporting strategies and plans aligned with the health
policy framework. Others are taking forward specific
elements of Health 2020 in accordance with Health 2020
values and principles. The WHO Regional Office for
Europe is now taking a systematic approach to supporting
countries in their Health 2020 implementation work
during 2014-2015. As another initiative, the Regional
Office will also support the development of new forms
of networking among countries, institutions and people,
including web-based collaboration.

The implementation of Health 2020 will require the
active input of many organizations and entities interested
in health development and public health across Europe.
Working with the EU will provide a strong foundation,
significant opportunities and additional benefits. Many
other organizations and networks too numerous to
mention individually must similarly be engaged. Although
attitudes towards the private business sector vary, their
ethical engagement can be a powerful contributor to
achieving Health 2020.

The WHO European Healthy Cities Network is an example
of an important network that can do much to facilitate the
implementation of Health 2020. About 69% of the people
in the European Region live in urban settings, and urban
areas can provide great opportunities for individuals and
families to prosper. Cities can be engines of economic
prosperity and can promote health through enhanced
access to services, culture and recreation. Nevertheless,
cities can also concentrate poverty and ill health. Some
circumstances of urban life, especially segregation and
poverty, contribute to and reinforce such discrepancies,
by imposing disproportionate exposure to health-adverse
and socially undesirable patterns of response to economic
and social deprivation.

Cities and their governments can influence people’s health
and well-being through various policies and interventions,
including those addressing social exclusion and support;
healthy and active living; safety and environmental
issues; working conditions; preparedness to deal with
the consequences of climate change; exposure to hazards
and nuisances; healthy urban planning and design; and
participatory and inclusive processes for citizens. The
WHO European Healthy Cities Network provides many
examples of good practice across the WHO European
Region and will act as a strategic vehicle for implementing
Health 2020 at the local level.

The WHO Regional Office for Europe will establish and
maintain effective collaboration with all such partners
and networks across the Region: engaging widely;
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Pernonannoto 6ropo Ha C30 3a EBpomna 1ie usrpaau u mnoj-
JUbpKa e(EKTHBHO CHTPYJHHUYECTBO C BCHYKM TAaKHMBA Tap-
THBOPH U MPEXKH B LIENUsl PErvoH, KaTo OCHTypsiBa IIUPOKA
watopMa 3a aHTaKUPAHOCT, JAOMPHHACS 3a MOJ00psBaHEe
Ha KOXEPEHTHOCTTA Ha MOJMUTUKHTE, CIIOCOOCTBA 3a 0OMeHa
Ha 3/ipaBHA HHPOPMAIKS, KATO OO0CANHSIBA YCUIIHSITA 32 Ha-
OurozieHre, ChCUCTBA 32 pa3paboTBaHe Ha CIIO/CIICHH TIOJIU-
THUKH, U3BBPIIBA MUCHH 34 OICHKA, MPOBEXK/Ia CEMUHAPH U
WHIUBUAYAJTHU KOHCYJITAIIUH, KAKTO U TCXHUYCCKU TUATIOT
U pasriexjaHe Ha Ka3ycu.

OTYETHOCT U NNAHUPAHU LIENN

AHTa)XMPaHOCTTA HA MOJUTHIMTE KBM IIpOLeca Ha IPHIIO-
JKEHHE € OT PEIIaBaIlo 3HAUCHHE B Iiio0asieH, peruoHaleH,
HAaIlMOHAJIEH W JIOKAJICH IulaH. J[bpkaBUTE MpemiaraT aa
ObIaT 3aJ0KEHN PErMOHATHHM IIENTH, KOUTO J1a U3pa3sT TOBa,
KaKTO M Jla Ce OTYUTA HANPEABKBT M J1a C€ HachpyaBa OT-
yeTHOCTTA. [IpennoxennTte GopMynTnpoOBKY 3a MJIAHUPAHUTE
IIeNT1, TOATOTBEHH 3a 00CHKJaHe OT PernoHanHus KOMUTET
Ha C30 3a EBpona mpes 2013, ca kakTo criensa.’

1. HamansBaHe Ha mpexaeBpeMeHHAaTa CMBPTHOCT B EBpo-
nefickust peruoH 110 2020 r.

2. YBennuaBaHE Ha MPOABIDKUTEITHOCTTA Ha )KMBOTA B EB-
PONENCKHUS pEruoH.

3. HamansBaHe Ha HepaBEHCTBOTO B EBpormeiickus peruoxn
70 2020 1. (conuaaHu JEeTePMUHAHTU HA 3APAaBETO KaToO
IJIaHUPAHA LEl).

4. TlomoOpsiBaHe 61arOCHCTOSHUETO HA HACEJIEHUETO B EB-
POTIEHCKHSI PETHOH.

5. OcurypsiBaHe Ha YHHBEPCAJHO MOKPHUTHE W “TIPaBO Ha
3apase’.

6. OnpeuenﬂHe Ha HAallUOHAJIHU 1CJIN OT CTpaHa Ha AbpiKa-
BUTC-YJICHKU.

3AKNIOYEHUE

B nHemHo Bpeme ycuiusiTa 3a NOHOOpsiBaHE Ha 37paBeTo
TpsiOBA Ja OTYUTAT CIIOXKHUSI KOMIUICKC OT (DaKTOPH, KOUTO
(dbopMupaT U BB3ACHCTBAT BBPXY 3PABETO, KAKTO U MHOT'O-
CEKTOPHUS ¥ MHOTOILJIACTOB XapaKTep Ha PEaKIUUTE CIIpPsi-
MO TIpUJIaTaHUTE MOJUTUKHN U Mepku. HeoOxomumo ¢ Obaar
pa3paboTeHH MONUTHUKH, aHTAKUPAILIU [s1aTa JAbpKaBa U
LSJI0TO OOIECTBO, KOUTO JIa OTPA3siBAT CIOKHOTO €CTECTBO
Ha 3/[pPaBHUTE JICTCPMUHAHTH B ChBpeMEHHHUTE HH(OpMALIU-
OHHH O0IIIECTBA C Pa3HOOOPA3UE OT XOPU3OHTATHH MPEKH.

B gHemHo Bpeme pasmoniarame ¢ IOCTaTbhbyHO 3HAHUS, 32 Jia
OCUTYPHUM I0-T00pO 3/IpaBe U MO-MAaJIKO 3]paBHO HEpaBeHC-
TBO. B cBera, kakto cu ro npexacrass C30, uma no-maiku
pasnuyus B pe3ylNTaTUTE OT JICUCHHUETO, HAJIMIIE ¢ YHUBEP-

" MnaHupaHu yenu, nokazamesu u pamka 3a HabnoeHue ,30pase 2020”". KoneHxazeH,
PezuoHanHo 6ropo Ha C30 3a Espona, 2013 (EUR/RC63/8).

IMnaHupaHu yenu ,30pase 2020". KoneHxaeeH, PeecuoHarnHo 6opo Ha C30 3a Espona,
2013 (EUR/RC63/Conf.Doc./7).
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helping to increase policy coherence; sharing health data
sets; joining forces for surveillance; and contributing to
shared policy platforms, assessment missions, workshops
and individualized consultancy, as well as technical
dialogues and case studies.

ACCOUNTABILITY AND TARGETS

Political commitment to this process of implementation is
essential globally, regionally, nationally and subnationally.
Countries propose setting regional targets to express
this, to estimate progress and to promote accountability.
Suggested headline targets prepared for consideration
by the WHO Regional Committee for Europe in 2013
include the following. ’

—_—

Reduce premature mortality in Europe by 2020.
2. Increase life expectancy in Europe.

3. Reduce inequities in Europe (social determinants of
health target).

4. Enhance the well-being of the European population.
5. Universal coverage and the “right to health”.

6. National targets or goals set by Member States.

CONCLUSION

Health improvement in today’s world must reflect the
wide and complex range of determinants and influences
on health, and the multisectoral and multifaceted nature
of policy responses and interventions. Health 2020
reflects this reality, seeking a step-change in priority and
investment to be given to social determinants of health
and to health promotion and disease prevention. Whole-
of-government and whole-of-society policies need to be
developed to reflect the complexity of determinants of
health in today’s diverse and horizontally networked,
information-based societies.

Knowledge is sufficient to improve health and reduce
inequities. The world envisaged by WHO is one in which
gaps in health outcomes are narrowed; universal access
to health care is achieved; countries have resilient health
systems, based on primary health care, that can meet the
expectations and needs of their people; internationally
agreed health goals are reached; noncommunicable
diseases are controlled; and countries cope with disease

7 Health 2020 targets, indicators and monitoring framework. Copenhagen, WHO
Regional Office for Europe, 2013 (EUR/RC63/8).

Health 2020 targets. Copenhagen, WHO Regional Office for Europe, 2013 (EUR/
RC63/Conf.Doc./7).
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caJIeH JIOCTBII IO MEJUIIMHCKO 00CIIy)KBaHe, 31[PaBHUTE CHC-
TEMH Ca U3APHKIUBH, TbPBUYHATA TIOMOII[ € (PYHIaMEHTBT,
KOMTO OTroBapsi Ha OUYaKBAaHUATA U MOTPEOHOCTUTE HA HACe-
JICHHETO, IOTOBOPEHUTE HA MEXK Iy HAPOIHO PABHUILE LICJU Ca
MOCTUTHATH, He3apa3HUTe OOJIECTH ca MO KOHTPOJ U IbpiKa-

BHTE Ca B ChCTOSHUE JIa CE CIPABAT C EMUAEMUYHUTE B3PUBO-
BE U IPUPOJHHUTE OCIACTBHSL

»3apase 2020” MoXke Ja TOMOTHE BCHUKH TE3H IEJIN JIa CTa-
Hat peaysHocT. To mpeAcTaBisiBa MOIIEH CTHMYJI 32 KOJICK-
TUBHH JeHcTBHS B pamkuTe Ha nenus Permon na C30 3a
EBpomna, unsTo uen e 1a ce U3noi3BaT BCHUKH HOBH Bb3MOXK-
HOCTH 3a [0JI00psiBaHe Ha 3]IpaBeTo U OJAroChbCTOSHUETO HA
HACTOANINTE U ObAemnTe mokojaeHus. Kakto 3asBsaBa I'ene-
panHuat gupexkTop Ha C30 B MPEegUCIOBHETO KBM ,,3paBe
2020”: ,,CBeTOBHaTa 37paBHA OpPTaHMU3AIUA € Ch3AaAeHa Ja
ChlIeiicTBa Ha JIbPIKABUTE, KOUTO YICHYBAT B Hesl, Jia pealiu-
3UpaT CBOSI II'bJICH IIOTEHIIMAJ 110 OTHOLLICHHE Ha 3/[PaBETO 110
CIPaBe/IJIMB M PABHOIOCTABEH HAYUH B MHTEPEC Ha BCHUKH
rpaxanu. MoeTo BIKaHe 3a ObJCHIeTO Ha OpraHu3alusTa
€ J1a OKa3Ba BB3JCHCTBUE BHPXY Pa3BUTHETO Ype3 ChBMeEC-
THUTE YCHJIMSI Ha JbPKABUTE- WICHKH, KOOPIAUHUPAHU OT
HaiuTe opUCH 10 MECTa, PETMOHAIIHUTE OIOpa U LEHTpall-
HOTO yrpaBiieHue. [1o Te3u NpUYMHU C OrPOMHO YIIOBOJIC-
TBHE 00sIBsIBAM HayalloTO Ha HoBara EBpormeiicka pamka 3a
3/paBHA MONHUTHKA — ,,3apase 20207

AZpec 3a KOPeCOHJeHIIU:

Kyxana SIkad

CBeTOBHA 3/[paBHa OpraHU3alHsl
Pernonanen nupexrop Ha C30 3a EBpona

HEE Tov 6 MKi. 2 B HW6bJITAPCKO CMUCAHUE 3A OBLLECTBEHO 3/1JPABE M M W 2014 W
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BUONOIMMYEH MOHUTOPUHI U
BUOMAPKEPU 3A EKCNMO3ULIUA

Pocuua I'eopruesa
Hayuonanen yenmwvp no obwecmeeno 30page u anaiusu

PE3IOME

Oyenkama Ha eKCNO3UYUSAMa HA XUMUYHU 6euecmed e
coujecmeen eemMenm om Koau4ecmeeHama oyeHKa Ha puc-
ka. Tpaouyuonno, msi ce nposedcoa upe3 usmepeane Ha KoH-
yenmpayuume um 6b8 b30yxXa Ha pabomuama cpeoda uiu 8
obexmu Ha oxoinama cpeoa. Ilpoyusanusma 3a noseoenu-
emo Ha XUMUYHUME GeUjecmed 8 H08euKUsl OP2anu3vbM 0d-
8am Opy2a 6b3MONCHOCT 30 KOHMPOT, U36ECMHA NOO UMEMO
“buonocuuen konmpor/monumopune” na excnosuyusima. Tot
omuuma 8CUYKU NbMUA Ha NOCMBNGAHE U GCUYKU U3MOY-
HUYU, KOEMO 20 NPAGU HAOENCOeH UHCTNPYMEHIM 3a OYeHKA HA
PUCKA U YIpasieHue Ha PUCKA KAKMOo 3a yieHume, maxkd u 3d
noaumuyume. Ycmanoesaeanemo Ha 8pb3Kama medxtcoy 6bHul-
Hama excno3uyusi Ha MOKCUYHUMe 8euecmed U OUOI0SUYHU-
me npomeHu, 800euu 00 HeOIA2ONPUAMHU 30PAGHU eeKmi,
e ocnosama 3a paspabomeare Ha NOOXOOSUWU MeCmose 3d
buonoeuuen konmpoa — ouomapxepu. Upes buomaprepume ce
U3BBPULBA KOTUUECTNBEHA OYEHKA HA eKCROZUYUAMA HA Kee-
HoOUoOmuyume u Ha NOMEHYUALA UM 30 8b30CUCMBUE 8bPXY
JrcusUme Opeanusmu, 6KJi. yosexa. Moeannusm ouomapkep
3a excnosuyus mpsbea 0a onpeoeis KOIU4eCmeomo Hd Xi-
MUYHUSL A2eHM, C8BP3AHO C KPUMUYHONO MACMO HA 8b30€liC-
meue (KpumuuHa 003a Ul OUONOSUYHO eeKmueHa 003a).
C30 npenopvusa npunyunume u memooume 3a onpeoensine
Ha Ouomapkepu Ha excnozuyusi om pabommama cpedd. B
IInana 3a oevicmeue ,,Okonna cpeoa u 30page 2004-2010 2.”
Esponeiickama komucus unuyuupa paspabomeane na xap-
MOHUBUPAH NOOX00 KbM Npogedicoane Ha OUOMOHUMOPUHS 8
Espona. Pezynmamume om 6U0102U4HUSL MOHUIMOPUHE MOJICE
0a ce U3N0136amM 3a NPUOPUMUUPAHE HA OCUCMEUs U MEPKU
3a U320mMesIHe HA NOJUMUKA, HACOYEHA KbM HAMATA8AHEe HA
EKCRO3UYUAMA HA NOMEHYUATHO ONACHU CMPecosU hakmopu
6 OKOIHama cpeoa u 3a no-3a0v1604eHU OYeHKU 3a 8b30elic-
MEUemo 8bpxy 30pagemo Ha npuldeanume NOIUMUKU.

KurouoBu 1ymu: 61oIOTHY€H MOHUTOPUHT, OHOMap-
KEpH 3a EKCTIO3MINS, XUMUYHHU BEIIECTBA, ONOJIOTHY-
HU cpeau

[TpoMuIIIIIEHUTE U CEICKOCTOMAHCKUTE JICHHOCTH Ca TSACHO
CBBP3aHU C U3MOJI3BAHETO HA MIUPOK CIEKTHP OT XUMUUYECKH
BelecTBa. MIcTOpUUuecKH, XUMHUYECKUTE OTHABIIN TeHepUupa-
HU Ype3 MPOMHUIIIIICHH POIIeCH, OC3KOHTPOJTHO Ca U3XBBPIIS-
HU B OKOJIHATa Cpelia: ra3oBe, pa3mpbhcHATH B aTMocdepara;
TEYHOCTH, H3XBBPJICHH BHB BOIUTE U “‘e()eKTUBHO” TPAHCIIOP-
THpaHU Jalied OT MACTOTO Ha 3aycTBaHe. [[oTeHIIMamHUTE He-
OIaronpHsITHY MOCICIUIHN 32 OKOTHATA CPENa Ce pas3TiiekKaar
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HUMAN BIOMONITORING AND
BIOMARKERS OF EXPOSURE

Rossitsa Georgieva
National Center of Public Health and Analyses

ABSTRACT

Assessment of the exposure to chemical substances
is an essential element of the quantitative risk
assessment. Traditionally, it is performed by measuring
their concentrations in the air at the workplace, or
in the environmental media. Studies of the behavior
of chemicals in the human body provide for another
possibility known as “biological monitoring” of
the exposure. It takes into account all routes and
sources of exposure, making it a reliable tool for risk
assessment and risk management for both scientists
and policy makers. Establishing a relationship
between external exposure to toxic substances and the
biological changes that lead to adverse health effects
is the basis for the development of appropriate tests
for biological control - biomarkers. A quantitative
exposure assessment of xenobiotics and their
potential impact on living organisms, including
humans is performed via the biomarkers. The ideal
biomarker of exposure determines the quantity of the
chemical associated with the critical sites of impact
(critical dose or biologically effective dose). The
WHO recommends the principles and methods for
determining biomarkers of occupational exposure.
In the EU Environment and Health Action Plan 2004-
2010, the European Commission has initiated the
development of a harmonized approach to conducting
biomonitoring in Europe. Biological monitoring can
be used to prioritize actions and measures for policy
making aimed at reducing exposure to potentially
hazardous environmental stressors and to promote
more comprehensive health impact assessments of
policy options.

Key words: biological monitoring, biomarkers of
exposure, chemicals, biological media

Industrial and agricultural activities are closely related
to the use of a wide range of chemicals. Historically,
chemical wastes generated by industrial processes are
uncontrollably released into the environment: gases
dispersed into the atmosphere; fluids discharged into the
waters and “effective” transported away from the place
of discharge. Potential adverse environmental effects
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KaTO HE3HAYMTEIHHU B CPABHEHME C IOJI3UTE 32 Pa3BUTHETO
Ha ukoHoMukara (1). IIpe3 1962 r. Peitubn Kapcbh nmy6nuky-
Ba KHHTaTa ,,CMBIIYaHa IPOJIET , B KOSTO KAPTHHHO OIKCBA
CIyyad Ha MacOBO M3MHpaHE HA PUOHM U MTHUIU B Pe3yiTar
Ha OC3KOHTPOITHOTO M3MOJI3BAHE HA MHCEKTHUIUAN: ,,BEB BCe
mo-roiemu obmactu Ha CAILL] mponerra cera HacThIBa, 03
3aBpBIIAHETO HA MITUIIMTE J1a BH3BECTSABA TOBA. PaHHUTE CyT-
pPUHH, KOUTO HSIKOTA OsXa M3MBIHEHN ¢ YypyJInKaHe, cera ca
CTpaHHO cMbI4aHu. [ITHUUTE MECHN 3aMIIbKHAXA, 3aJTHYCHH
Os1xa GarpuTe U KpacoTara, KOUTO NTUIIUTE BHACSAXA B HAIITUS
CBAT, ¥ TOBA CTaHa 0bp30, He3abenexxumo u koBapHo” (1,2).

[IpuchcTBHETO Ha KCCHOOMOTHIIM B pabOTHATa M OKOJHATA
cpelia € CBbP3aHo C OIpe/elicHa CTETIeH Ha 3ApaBeH pruck. Me-
TOIOJIOTHATA 32 OIIEHKA Ha pPHCKa OCNEeKH Pas3IBET Ipe3 ce-
JIeM/IeceTTe TOAMHHI Ha MUHAIHS BeK. HarmoHaTHUAT CHBET
3a HayuHu umicienBaHus Ha CAIIl mpes 1983 1. mogpobHO
OIKCBA €TANUTE Ha UACHTU(DUIMPAHE HA OTACHOCTUTE, OLICH-
Ka Ha J103a-0TTOBOP 3aBUCHMOCTTA, OMPEIeNITHE Ha eKCII03H-
[UATA U XapakTepusnpaHe Ha pUCKa B T.H. ,JepBeHa KHUTA
- Risk Assessment in the Federal Government: Managing the
Process (3).

OneHkara Ha pucCkKa € €AH OT TPUTE KOMIIOHEHTA HA aHAJIU3a
Ha PUCKAa, HAPEX C YIIPABJICHUE N KOMYHHUKAaNWA Ha pPUCKa:

OuneHkara Ha PUCKA € CHCTEMaTU4YeH Hay4yeH MOAXO/, KOUTO
ce ChCTOM OT YETHPH OOLIMPHM, HO B3aUMOCBBP3aHU KOMIIO-
HEHTH: WICHTU(HUIMPAHE Ha ONaCHOCTTA; XapaKTepH3UpaHe Ha
OITaCHOCTTA (BKJIIOUMTETHO OLICHKA Ha J103a-0TIOBOP); OLICHKA
Ha eKCIO3UIUATA U XapaKTepu3upaHe Ha pucka (1,3,4,5,6).

OneHkaTa Ha eKCIO3MIHUSTA € CHIIECTBEH EJIEMEHT Ha KO-
JMYECTBEHATA OLICHKA Ha pucka. Ts mMma 3a 1en aa WaeHTH-
¢bunupa BCUYKM MOTCHI[HATHHU MMBTHINA HA CEKCIO3WIIMS Ha
arcHTa BBPXY OMPEICIICHU T'PYIH PaOOTHULU WU PUCKOBH
I'PYIIU OT HACEIICHUETO, KATO BKJTFOUBA OIMCAHKC HA CTCIICH-
Ta, TPOIBIKUTEIHOCTTA U YECTOTAaTa Ha m3jaraHe. B Top-
CeHE Ha BBH3MOKHOCTH 32 MO-TPEIM3HA OIIEHKA Ha eKCIIO3HU-
[UsITA U3CIE0BATEICKATa IIPAKTHKA Ce 000raTsiBa ¢ METOH
KaTo OUOJIOrMYEeH MOHUTOPHHT, MATEMATHYECKO MOJICITUPAHE
U KOMIIOTBPHU IPOTPaMu, KOMTO MOTaT Aa Ce Mpuiarar 3a
OLIEHKA Ha /103aTa, MOCTHIINIA B OpraHu3Ma Ha 4OBeKa MpH
ekcrio3unust Ha xumukan (1,3,5).

BUOJNIOT'MYEH MOHUTOPWUHI

BronornaHUST MOHUTOPHHT HMa Ba)KHO 3HAUYECHHUE 32 YCTAHO-
BSABaHE HA BPB3KaTa MEXIY BHHIIHATA CKCIIO3UIUS HAa TOK-
CHYHHUTE BEIIECTBA U OMOJOTHYHUTE MTPOMEHH B OpraHHU3Ma,
BOJICIITU 710 HEOIArOnpHsATHH 3ApaBHU edekTH. Tol oTunTa
BCUYKH IIBTHUILA HA OCTHIIBAHE U BCHYKU M3TOYHMIIH, KOETO
r'o MpaBy HAAEKJIEH HHCTPYMEHT 3a OllEHKAa Ha PUCKa U yTI-
paBlieHHE Ha PUCKa KAKTO 3a YUEHUTE, TaKa U 3a TIOJTUTUIIUTE
(7). Ipe3 1992 1. C30 paszpaboTtBa riodaieH MpoeKT ,,Meronu
Y Ka4eCTBEHO OCUTYPsIBaHE Ha OMOJIOTUYHUS MOHUTOPUHT Ha
XUMHueckara exkcriozuus”. LlenTta Ha mpoekTa e a mpenopb-
Ya MPUHIHUIATE ¥ MCTOAMTE 32 ONpEACIsIHE Ha OHOMapKepH
Ha eKkcno3unus ot padotHata cpena (8). C BKIIFOUYBAHETO MY
B Ilnana 3a geiicrBue ,,OxonHa cpena u 3apase 2004-2010
r.”” Ha EBporefickaTa KOMHCHS OHOMOHUTOPHHTBT MOTydYaBa
BCE TO-TOJIIMO BHUMAaHHE OT CTpaHa Ha HaydHAaTa OOIIHOCT

ENVIRONMENTAL HEALTH

are considered negligible compared to the benefits to the
economy (1). In 1962, Rachel Carson published the book
“Silent Spring”, which describes pictorial cases of mass
extinction of fish and birds as a result of uncontrolled
use of insecticides: “In increasingly large areas of the
U.S. spring now comes without the return of the birds to
proclaim it. Early mornings were once filled with tweets
are now strangely silent. Birdsong silenced, erased were
the colors and beauty that birds brought into our world,
and it happened quickly, seamlessly and insidiously”
(1,2).

The presence of xenobiotics at work and ambient
environment is associated with some degree of health
risk. Methodology for risk assessment mushroomed in the
seventies of the last century. National Research Council
of the United States in 1983 describes in detail the stages
of hazard identification, assessment of dose - response
curve, exposure estimation and risk characterization
in the so-called “Red Book™ - Risk Assessment in the
Federal Government: Managing the Process (3).

Risk assessment is one of the three components
of risk anmalysis, along with management and risk
communication:

Risk assessment is a systematic scientific approach,
which consists of four broad but interrelated components:
hazard identification; hazard characterization (including
evaluation of the dose-response); exposure assessment
and risk characterization (1,3,4,5,6).

The exposure assessment is an essential element of
quantitative risk assessment. It aims to identify all
potential routes of exposure to the agent on certain
groups of workers or risk population groups, including
a description of the extent, duration and frequency of
exposure. In search of opportunities for more precise
exposure assessment research practice is enriched by
methods such as biological monitoring, mathematical
modeling and computer programs that can be used
to assess the dose received in the human exposure to
chemicals (1,3,5).

BIOMONITORING

Biological monitoring is important to establish the
relationship between external exposure to toxic substances
and biological changes in the body, leading to adverse
health effects. It takes into account all routes of entry and
all sources, making it a reliable tool for risk assessment
and risk management for both scientists and politicians
(7). In 1992, WHO developed a global project “Methods
and quality assurance of biological monitoring of chemical
exposure”. The project aims to recommend the principles
and methods for determining biomarkers of exposure of
the working environment (8). With its inclusion in the
Action Plan “Environment and Health 2004-2010” of the
European Commission biomonitoring receives increasing
attention from the scientific community as a tool for better
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KaTo MHCTPYMEHT 3a MO-J00pO KOJMYECTBEHO OIpE/eiIsHe
Ha eKCHO3UIUTA Ha YOBEKA M Ha ITOCIEIUIINTE 32 3/[PaBeTo,
CBBP3aHM ChC CTpecoBU (akTopu Ha okoiHata cpena (9,10).
3a pa3paboTBaHe Ha CHIVIACYBaH IOIXO0]] 32 OMOMOHUTOPUHT
B EBpona mo 7-ma pamkoBa mporpamMa ca (pMHaHCHPaHH CB-
pomeiicku  mpoektn “COPHES” (Consortium to Perform
Human Biomonitoring on a European Scale, Koncopmmym
3a MPOBEKJaHE HA OMOJOTMYEH MOHUTOPHHT B €BPOIEHCKH
mamad) u “DEMOCOPHES” (Demonstration of a Study to
Coordinate and Perform Human Biomonitoring on a European
Scale, /lemoHCTpaIrus Ha MpoydYBaHe, KOETO J1a KOOPAUHUPA
¥ TIpOBeJie OMOJIONMYeH MOHMTOPHHT B €BPONECHUCKU Maiao).
“DEMOCOPHES” BkitouBa ompenensiHe B OWOJOTUYHU
CpeaM Ha HSIKOWM XMMHYHHU BEIIECTBa (KaAMHH, KOTHHHH H
METa0OINTH Ha (TaJaTH B YPHHA, KUBAK B KOCA) OT IOYTH
4000 maiiku u geua ot 17 eBponeiicku crpanu. Cnen 3 roau-
HU pabota, B kpas Ha 2012 T., U3NBIHATEIUTE HA MPOCKTHUTE
COPHES / DEMOCOPHES noxka3Bar, ue mo-KOOpAHHHUPAH H
XapMOHHM3UPAH MOAXOJ KbM NPOBEKJAHETO HA OMOMOHHTO-
punr B EBpomna e He caM0 Bb3MOXKEH, HO U TOJIE3€H 3a OIas3-
BaHE HA 37PABETO HA EBPOINEHCKUTE rpakJaHu B Objee. 3a
IIBPBU ITBT Ca TOIYYCHH PE3YNITAaTH, KOUTO Ca CPAaBHUMH B
usia EBpora. YenexsT Ha TOBa MbPBO MPOYUBaHE AaBa OCHO-
BaHME 32 MPObJDKABAHE HA JICUCTBUSITA 110 yHU(DUIMPAHE HA
OroMoHuTOpUHTa Ha paBHUILE EBponeiicku cbro3 (11).

BruonornynusaT MoHHTOpPHHT ¢ neduHUpaH mpe3 1980 T. Ha
CBhBMECTEH ceMHHap Ha EBpormeiickara mKOHOMHYECKa 00-
mrHocT (EMO), HanmonamHus HHCTUTYT 3a MPOQECHOHAITHA
6e3omacHocT u 3apase Ha CAILl (NIOSH) u Aconmanusita mo
Oe3omacHocT Ha Tpyna u 3npase (OSHA) B JIrokcemMOypr kaTo
“U3MepBaHe M OIEHKA HA areHTH WJIM TeXHU METaOOJIMTH B
TBKaHH, CEKPETH, EKCKPEMEHTH, N3UIIAH Bb3/yX NITH BCSIKA
KOMOHMHAIUSA OT TSIX, 32 J1a CE OLIeHN a0copOunsTa B OpraHus3-
Ma 4pe3 BCHUKH ITBTHIIA Ha TIOCTBIIBAHE (INXaTEeJIeH, KOXKEH,
opanen)” (12). B Ilirana 3a nefictBue ,,OKOTHA cpea v 3ApaBe
2004-2010 r.” ce naBa Mo-IKUPOKO THIKYBaHE KaTo “neiHoc-
TH 110 MOHUTOPHHT Ha 3/IpaBETO Ha YOBEKa uype3 Onomapkepu,
KOWTO ce (POKYCHpAT BbPXY EKCIIO3UIIHsSI OT OKOJIHATA CpeJa,
OoiecTy W/mMiaM HapyLEHHS M TeHETHYHA IIpeipa3oiioikKe-
HOCT, KaKTO M IOTCHIIHAHATE UM B3aUMOBPBH3KU™ (9).

HcTtoprdecknn OMOMOHHTOPHHT'BT CE€ CBBp3Ba C OIEHKA Ha
eKCIIO3UIHATA IPH MPOPECHOHAIHO H3JaraHe Ha XUMHYHH
BemecTBa. HaauumeTo Ha prCK ce OIeHBa Ype3 CPaBHABAHE
C HayYHO 00OCHOBAHM I'PAHIMYHH HUBA B OMOJIOTHYHUTE Cpe-
nu (8). “buomornuyna rpannyna crornoct” (BI'C) e momyc-
THMaTa KOHIEHTPAIHI Ha CbOTBETHHUSI XUMUYCH areHT N
HEroB MeTa0OJIUT B OMOJIOTHMYHA cpena WiIu pedepeHTHaTa
cTOMHOCT Ha 6momapkepa 3a epext. BI'C oTroBapsT Ha HU-
BaTa, KOUTO MOTaT Aa ObJaT OTKPUTH MPH EKCIIOHUPAHH IO
JUXaTelieH BT JINIAa Ha CPEAHN HUBA HA eKCIIO3UIIN S, KOpec-
MOHTUPAIIH C IpenopbyaHuTe rpanndnu croitHoctu (I'C) Ha
XUMHYHUS areHT BB Bb3ayxa. B P. bearapus BI'C ca per-
nmamMeHTHpaHu 3a 17 xumuyHu areata ¢ Hapen6a Ne 13/2003
OTHOCHO 3aIINTaTa Ha pabOTenuTe OT PUCKOBE, CBBP3aHU C
eKCIIO3WIIHS Ha XUMUYHH areHTH 1pu padorta (13).

Cnez[ NOCTBIBAHCTO, PA3IPEACIICHUCTO, MeTaboaM3Ma U eKC-
KpenusaTa, onpeaciicHa BbTPCIIHA J03a HA TOKCUYHHSA arCHT
(HeTHaTa CyMa Ha 3aMbpCUTCIIA, MIOT'bJIHATA UJIM IPEMUHAJIA
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quantification of human exposure and health effects
associated with stressful environmental factors (9,10).
To develop a coherent approach to biomonitoring in
Europe under the 7th Framework Programme are funded
European projects “COPHES” (Consortium to Perform
Human Biomonitoring on a European Scale, Consortium
to conduct biological monitoring at European level)
and “DEMOCOPHES” (Demonstration of a Study to
Coordinate and Perform Human Biomonitoring on a
European Scale, Demonstration of a study to coordinate
and conduct biological monitoring at European level).
“DEMOCOPHES” includes determination in biological
environments of some chemicals (cadmium, cotinine
and metabolites of phthalates in urine mercury in hair
of almost 4,000 mothers and children in 17 European
countries. After 3 years of work at the end of 2012, the
project contractors COPHES / DEMOCOPHES showed
that a more coordinated and harmonized approach to the
conduct of biomonitoring in Europe is not only possible,
but also beneficial to the health of European citizens
in the future. First results were produced, which are
comparable across Europe. The success of this first study
warrants the continuation of actions on the unification
of biomonitoring at European Union level (11).

Biological monitoring was defined in 1980 at a joint
seminar of the European Economic Community (EEC),
the National Institute for Occupational Safety and Health
of the United States (NIOSH) and the Association of
Occupational Safety and Health (OSHA) in Luxembourg
as a “ measurement and evaluation of agents or their
metabolites in tissues, secretions, excretions, exhaled
air, or any combination thereof in order to evaluate the
absorption in the body by all routes of administration
(respiratory, skin, oral)” (12). In the Action Plan
“Environment and Health 2004-2010” is given a broad
interpretation as “monitoring activities of human health
through biomarkers that focus on the exposure of the
environment, diseases and/or disorders and genetic
predisposition and their potential relationships™ (9).

Historicallythebiomonitoringisassociated withexposure
assessment in occupational exposure to chemicals.
The presence of risk is assessed by comparison with
scientifically sound threshold limit values in biological
environments (8). “Biological limit value” (BLV) is
permissible appropriate chemical agent or its metabolite
in a biological environment or reference value for the
biomarker effect. The BLVs meet the levels that can be
detected at persons exposed by inhalation to an average
exposure levels corresponding to the recommended
limit values (LVs) for chemical agents in the air. In
Bulgaria the BLVs are regulated for 17 chemical agents
with Ordinance Ne 13/2003 on the protection of workers
from risks related to chemical agents at work (13).

After administration, distribution, metabolism and
excretion, a certain internal dose of the toxic agent (the
net amount of pollutant absorbed or passed through the
body for a certain time interval) is effectively absorbed
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Ipe3 opraHu3ma 3a OIpeleeH MHTEpBall OT Bpeme) edek-
THUBHO ce abcopOHpa B OpraHM3Ma M c€ OTKpPHBA B TEJICCHH-
T€ TEYHOCTU. B pesynrar Ha B3anMoseicTBUE C pelenTop B
KPUTHYHUS OpraH (OpraH, KOWTO IPH OIPENENICHH YCIOBHS
Ha CKCIO3HUIIMS, NMOKa3Ba ITbPBUS WJINM Hal-BakHUs HeOua-
TONIPHUATEH €(PEKT), ce MOSIBIBAT OMOXUMUYHH M CPEKTH Ha
KJICTPYHO HUBO. BHOJIOTMYHUAT KOHTPOJ HA €KCHO3UIUATA
LIENTN Jla OLIEHW BBTPEIIHATA 71032 Ha 0a3aTa Ha MO3HAHHETO
3a MOBEACHHETO Ha XMMHUYHOTO BEIECTBO B OpraHnM3Ma Ha
YJoBeka. B 3aBHCHMOCT OT mpHpojaTa Ha KCEHOOHMOTHKA H
aHAJIM3MPaHUsl OMOJIOTHYEH MapaMeTbp, TEPMUHBT ,,BbTPElll-
Ha 7103a2” MOXKE Jia TIOKPUBA PA3IMYHU TIOHSTHS: MOXE J]a OT-
pazsBa abcopOMPaHOTO KOIMUECTBO 3a KPATHK MEPHO MPEAU
poOOB3eMaHEeTO MM 10 BpeMe Ha mamuHan meceu(u) (Pb B
KPBB); [1a 03HaYaBa KOJIMYECTBOTO, KyMYJIUPAJO B €AWH WU
Hsikoko oprana (Cd B Hag0Bb0OpevyHa kopa) Hiu B ISUIOTO TSUIO
(Pb B KOCTH), T.C. CrieI(pUYHA OpTaHHA J103a WIJIH HHTETPaTHA
abcopOrus (14).

BUOMAPKEPH

BUONOrMYHMAT MOHHUTOPUHI Ha EKCIO3WIMITa HW3UCKBA
MPAaBUITHO MTPOOOHAOKpaHe, TOYHN aHAJIM3H U KOPEKTHO HH-
TEpIIPpeTHpaHe Ha pe3yJTaTUTe. YCTAHOBSBAHETO Ha BPB3-
KaTa MEXJy BbHIIHATA CKCIIO3HMLUS HAa TOKCHYHHUTE BELICC-
TBA M OUOJIOTHYHHTE MPOMEHH, BOJICLIH 10 HEONIArOnpUsTHH
31paBHU €(EKTH, € OCHOBATA 32 pa3pabOoTBaHE Ha MTOIXOISIIN
TECTOBE 3a OMOJIOTHYCH KOHTPOJ — OoMapkepH. Te ce kiacu-
¢unupar kato (14-17):

* MapKepH 3a eKCIIO3UIUS;
* MapKepH 3a eeKT;
* MapKepH 3a YyBCTBUTEIHOCT.

,,BHOMapKep 3a eKCO3UIHs” € XUMUYHUAT areHT HIJId HEeroB
MeTaboIUT/METa0OUTH, ONPEACICHH B OMOJOTHYHU CpPEIH
(KpBB, YpHUHA, CIIOHKA, TTOT, KOCH, HOKTH # 1p.). NHpOpMa-
LUSTa, KOSATO Ce TOJy4YaBa OT aHAJIN3UTE Ha Pa3IHYHH OHO-
JOTUYHU Cpeau OOMKHOBEHO HE € WJICHTHYHA, a B3aUMHO
JOIThJIBAIA ce. bHoMapkepuTe 3a €KCIO3HMLUS CIIOpex ce-
JICKTMBHOCTTA CH CE€ OTHACSAT KBbM J[BE HOAIPYIIH: CEICKTHB-
HU - TUPEKTHO M3MEpBAT XUMHYHOTO BEIIECTBO WIJIM HETOB
merabonut (Hanp. Pb B kpbB, MeTunupanu GopMu Ha As) U
HECEJIEKTUBHU - M3II0JI3BaT CE KaTo HecnenupuIHu HHIUKa-
TOPH 3a EKCIO3MIIMS Ha TPyIla XUMHUKAJIH, HE Ce TIpUIarar 3a
KOHTPOJI Ha €KCIO3UIMITa HAa MHIUBHyalHa 0a3a, HO NpH
HaJIM4Me Ha MOIXOASIIAa KOHTPOJIHA IpyIia MOraT Aa CIIyKatr
KaTO Ka4eCTBEH TECT 3a ONpe/IeIIsIHE Ha PUCKOBH TPYIIH [HAIIP.
5-ALA (aminolevulinic acid) B ypuHa npu ekciozunius Ha Pb).
WpeanHusT Ouomapkep 3a eKCHO3HLHUs TPsIOBa J1a orpenels
KOJMYECTBOTO Ha XMMHUYHUS areHT, CBBP3aHO C KPUTHYHO-
TO MSCTO Ha Bb3JeHCTBHE (KPUTHYHA 1032 MM OMOJIOTMYHO
edexTuBHA 1032).

,bruomapkep 3a epekT” e u3MepuM OHOXUMHYCH, PHU3NOIIOTH-
YeH WM JpyT alTepHATUBEH IT0Ka3aTel, YUUTO OTKIIOHCHHUS
OT peepeHTHUTE CTOIHOCTH Ca CBBbP3aHH C PAaHHH IPOSIBH
Ha yBpeXJaHe WJIM 3a00IsBaHe BCIEIACTBUE BB3JICHCTBHETO
Ha Ja/IcH XUMHWYEH areHT. [loBedeTo oT Te3m TecToBe HE ca
cnenuduyuH. TSIXHOTO M3MOI3BaHE U3HCKBA IIO3HAHUE 32 Me-
XaHU3Ma Ha TOKCHYHO JICHCTBHE Ha JaJICHUS CIEMEHT (Harp.
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in the body and found in body fluids. As a result of
interaction with the receptor in the critical body (which,
under certain exposure conditions shows the first and
most important adverse effect) appear biochemical effects
at the cellular level, too. Biological exposure control aims
to assess the internal dose based on knowledge of the
behavior of the chemical in the human body. Depending
on the nature of xenobiotics and analyzed biological
parameter, the term “internal dose” may cover different
concepts: may reflect the amount absorbed in a short
period before sampling or during the past month(s) (Pb
in blood); indicate the quantity accumulated in one or
several organs (Cd in the adrenal cortex) or in the whole
body (Pb in bones), ie specific organ dose or integrated
absorption (14).

BIOMARKERS

Biological monitoring of exposure requires proper
sampling, accurate analysis and correct interpretation
of the results. Establishing the links between external
exposure to toxic substances and biological changes
that lead to adverse health effects is the basis for the
development of appropriate tests for biological control -
biomarkers. They are classified as (14-17):

» Markers of exposure;
e Markers of effect;
* Markers of sensitivity.

“Biomarkerofexposure”isachemicalagentoritsmetabolite
/ metabolites identified in biological media (blood, urine,
saliva, sweat, hair, nails, etc.). The information obtained
from the analysis of different biological media is usually
not identical, but complementary. Biomarkers of exposure
according selectivity refer to two subgroups: selective -
directly measure the chemical or its metabolite (eg. Pb
in blood, methylated forms of As) and non-selective -
used as a nonspecific indicator of exposure to a group
of chemicals that do not apply to control exposure on an
individual basis, but with adequate control group can
serve as a qualitative test to determine risk groups [eg.
5-ALA (aminolevulinic acid) in urine during exposure
to Pb]. The ideal biomarker for exposure must determine
the quantity of the chemical agent associated with critical
place of impact (critical dose or biologically effective
dose).

“Biomarker of effect” is a measurable biochemical,
physiological or other alternative indicator whose
deviations from reference values are associated with
early signs of injury or illness effects of a chemical agent.
Most of these tests are not specific. Their use requires a
knowledge of the mechanism of toxic action of an element
(eg the increase of Zn- protoporphyrin is considered as an
indicator of effect in Pb exposure); more recent studies
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yBEJIMYaBaHETO Ha ZN-NPOTONOPPUPHH CE CUUTA KATO HH-
nukaTop 3a edekt npu Pb excrio3unus); mo-HOBU H3CIE/Ba-
HUS TIOKa3BaT BB3MOYKHOCT 3a ONPEJIEIISTHE Ha €/1Ba YJIOBUMHU
MPOMEHH, HHIYLUPAHU OT ONPE/IeIeH XUMHUYCH areHT [Harp.
ompezensiHe Ha HanpeyHo-cBbp3anu JJHK-nporennu B 6enn
KPBBHH KJICTKH 1TpH ekcriozuiust Ha Cr( V1), konto obave, Mo-
rar aa Obaat npeau3BUKaHu U OT ApyTH dhakropu] (18).

,,BOMapKkep 3a 4yBCTBHTEIHOCT € IMOKa3aTed 3a BPOACHO
WIH TPUA0OUTO OrpaHMYaBaHE HA CHOCOOHOCTTA Ha Opra-
HU3Ma J]a OTpearupa Ha eKCIO3ULUsATa Ha KOHKPETEH KCeHO-
ouotuk. Toit Moxe na Ob/ie CBbp3aH C BpOjAEHA reHeTHYHA
WIH Jpyra XapaKTepHCTUKa WK ChLIECTBYBAIO 3a00JIsBa-
HE, KOeTO BOJIY /IO YBeJIM4YaBaHe Ha abcopOupaHara J103a, Ha-
MaJisiBaHe Ha OMOJOrMYHO eeKTHBHATA 7103a, I OTTOBOP
Ha KPUTHYEH OpraH/ThKaH.

PaspaboTBaHeTO Ha HOBH OMOMapKepH ClieiBa OBP30TO pas-
BUTHE HA TEXHOJIOTHUTE W KOHIICTITyaJIHAaTa IIPOMSIHA B MO-
neKynspHara Omonorus u reromuka. T. H. ,,OMIC” moxxox
BKJIFOYBA HOBH “‘Omics’’ TUCIHUIUIMHA KaTO TEHOMUKA, TIPOTe-
omuKa, MeTaboioMuka (genomics, proteomics, metabolomics)
u ap. KoHkpeTHO 3a OlleHKa Ha EKCHO3WIUSTA HAa METajH
,MeTtaiomukara” (,,metallomics”) ce odepraBa Karo HOBa
JIUCLUIUIMHA HA TOKCUKOTCHOMHUKATA, KOSITO M3CIeBa B3au-
MOBPB3KUTC HAa METAJITHO UHAYUHUPAHU IPOTCOMHHU U MeTa60-
JnomHH nipomend (15).

OcHOBHU 00J1aCTH Ha MPHUIIOKEHHE Ha Onomapkepute ca Tok-
CHKOJIOTHSI Ha OKOJIHATa cpena ¥ MHycTpuasHaTa TOKCHKO-
JIOT'HS1, KaTO MOCIICAHATA € OT Hal-3HAYMMMTE U BaYKHU JISLIOBE
Ha MeuIHCKaTa TOKCUKOJIOTH . BHOJIOrHuHNTE MapKepH ca
0c00EHO I10JIe3HHU B OLIEHKATa Ha MPOrPECUBHU 3a00JIs1BaHUs,
YUUTO CUMIITOMHU CE€ TIPOSIBSBAT JBJITO CJIC KATO € 3aloyHa-
JIO BB3JICHCTBHETO HA MPUYHHSIBANIUTE T'U (hakTopu. B TakuBa
CIIyYau paHHU MPEAYNPEAUTEITHN CUMIITOMH 332 Pa3BUTHUC HA
OoJsecTTa MOXKE J1a JIUTICBAT, a CJIC KIMHUIHOTO 1 MPOsIBsIBa-
He, TS MOXKe Bede aa 0b1e HeoOpaTuma (1,3,14,19).

[Tpu n3bupane Ha OMOMapKepH ce CHOJIIOIaBaAT OMpPEIEICHH
Kkputepuu. buomapkepsT 3a excriosuius Tpaoaa (5,8,14,20):

- Ja 6”[3[[6 C BUCOKa BAJIUAHOCT — HOCTATBUYHO YYBCTBUTC-
JICH U CHCHI/I(I)I/I‘IGH.

- Ja JaBa I/IH(bOpMaI_lI/Iﬂ 3a MOTCHOHWAJIHUA PUCK, CKBHUBa-
JICHTHa WJIK IIPEBHINABaIIa, IMOJyY€HA YPE3 U3MEPBAHE
Ha BbHIIHATAa CKCIIO3HITH A,

- Jla IO3BOJIsABA pa3rpaHUvYaBaHCTO Ha CKCIIOHUPAHU OT HE-
CKCIIOHHUPAaHU JIMIA,

- Jda €€ INPOMCH: KOJUYCCTBCHO IIPpU IMPOMsSIHA HAa WHTCH-
3UBHOCTTA HA CKCIIO3UIIUATA,

- Ja oTpassiBa MHTETpajHaTa CKCIO3UIUA OT BCUYKH H3-
TOYHUIIM U BCUYKH IIBTHUILA HA ITIOCTHIIBAHEC,

- 5a 0bJie JOCTAThUHO CTAOUIICH H3MEPBAHUST OMOJIOTUYCH
napameTsp;

- nae 0e30ITacHo 3a 3IpaBeTo MPoOOHAOHUPAHETO;

- Ja JaBa JO0CTaThb4yHO TOYHU U IPELU3HU PE3YyJITATU IIPU-
JlaraHaTa aHaJUTUYHA METOAUKA.
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have shown a possibility to determine the subtle changes
induced by certain chemical agent [eg . determining the
cross-linked DNA- protein in the white blood cells when
exposed to Cr (VI), which can also be caused by other
factors, too] (18).

“Biomarker of sensitivity” is an indicator of congenital
or acquired limiting of the body’s ability to react to the
exposure to a specific xenobiotic. It may be associated
with a congenital genetic or other characteristic or
underlying disease, which leads to an increase in the
absorbed dose, the reduction of the biologically effective
dose, or the response to a critical organ / tissue.

Development of new biomarkers follows the rapid
development of technology and the conceptual change
in molecular biology and genomics. The so-called
“OMIC” approach includes new “omics’ disciplines
such as genomics, proteomics, metabolomics (genomics,
proteomics, metabolomics), etc. Specifically forexposure
assessment of metals “metalomikata” (“metallomics”)
has emerged as a new discipline of toxicogenomics,
which explores the relationship of metal-induced
proteomic and metabolomics changes (15).

Main areas of application of biomarkers are
environmental toxicology and industrial toxicology, the
latter being the most significant and important area of
medical toxicology. Biological markers are particularly
useful in the evaluation of progressive disease, the
symptoms occur long after having started the impact
of factors causing them. In such cases, early warning
signs of disease progression may be missing, then after
its clinical development, it may already be irreversible
(1, 3, 14, 19).

When selecting biomarkers certain criteria should be
observed. Biomarkers of exposure should (5, 8, 14, 20):

- Be highly valid - enough sensitive and specific.

- Provide information about the potential risk
equivalent to or exceeding over the derived from
measurements of external exposure;

- Allow distinguishing exposed from unexposed
persons;

- Change the quantitative change in the intensity of
the exposure;

- Reflect the integrated exposure from all sources and
all routes of entry;

- Be sufficiently stable
parameter;

measured  biological

- Deliver sampling that is safe for health;

- Give sufficiently accurate and precise results the
analytical methodology.
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HEOBXOOUMA UH®OPMALIS 3A
PA3PAGOTBAHE HA BUOMAPKEPU U
YCTAHOBSIBAHE HA BUONOMMYHU
FPAHWYHU CTOUHOCTM (BIC) (5,8,17,20-22):

1. TOKCUKOKUHETUKA

KoHneHnTpannsaTa Ha TOKCHYHOTO BEILIECTBO, N3MEPEHA B OHO-
JOTUYHUTE CPEeIH, € pe3ysTaTr oT abcopbumsra, OmoTpaHc-
dopmanuaTa, KyMyJIHPaHETO, pa3lpeeIeHUEeTO, METa00IH3-
Ma M eKcKpenusTa. Te3u mporecu MoraT fa ObJIaT MOBIHSHH
OT BBTPENIHU ((PH3UOIOTUYHO CHCTOSHNUE, 3IpPAaBEH CTAaTyC) U
BBHIIHM (hakTOpH (pU3MYEecKo HAaTOBapBaHEe, KOMOMHUpPaHA
€KCIO3UIIMS, TPHEM Ha JIEKapCTBa, KOHCYMAallHs Ha aJIKOXOJM,
nyiuene). [losnaBaneTo Ha Te3u (pakTOpH € BaXKHO, 32 J1a MOYKE
Jla ce moxdepe MOAXOsI OMOIOTHYeH MapKep, MOIXOAsIIa
OuoJyornyHa cpena v Bpeme 3a B3eMaHe Ha IpoOHTe.

2. TOKCUKO4QUHAMUKA

[To3HanneTo 3a HEONATONMPHATHUTE OMOJIOTHMYHU MPOMEHH,
NpE€AN3BUKAHNU OT TOKCHUKAaHTa MJIU OT HETOB aKTHBCH MEC-
TabOJIUT, MOTaT J1a OBAAT TOJIE3HH MPH Pa3pabdoTBaHETO Ha
Ooromapkepu (Harp. HHXHOMPAHETO HA JeXuapara3ara Ha [ -
AMHUHOJICBYJIMHOBATAa KUCCJIMHA TPH OJIOBHA CKCHO3I/IL[I/15{). On-
peIensiHeTO Ha 3aBUCUMOCTHTE ,,/103a/KOHIIEHTparusi—epexT”
(KOTMYECTBOTO/KOHIIEHTPALIMsl HA CyOCTaHIUsATA, TIPH KOSITO
ce OYaKBa [10s1Ba Ha e)eKTa) u Ha ,,/103a/KOHIECHTPALHSI—OTTO-
BOp” (IIPOLICHT HAa MHIMBHNTE, TIOKA3aIH T€3H ePEKTH MPH
pa3IMYHU HMBA Ha JI03aTa/KOHIEHTpPALMATA) € OCHOBATa Ha
OLICHKATa Ha pHCKa MpH ornperersHe Ha pasnuaante bI'C.

3. HUBA PU HEEKCITOHUPAHU JTNULJA

TpsiOBa na ce mpaBU pa3linKa MEXIY YCTAHOBCHUTE CTOMN-
HOCTHU Ha OMOJIOTMYHUS MapKep MPH HECKCIIOHUPAHU JUIA
u BI'C 3a excrioHMpaHu paOOTHUIHA, KOUTO MOITYCKAT IOC-
THIIBAaHE HA OMPENEJICHO KOJIMYECTBO OT XUMUYHHUS arcHT,
KOETO HE € CBBpP3aHO C PHCK OT YBpEXJaHE Ha 3IpaBeTo.
[Tono6HO Ha TpodecHOHAIHO HEEeKCIIOHWpPAHU JIUIA W3-
CIeBaHUAT IMapaMeThp MOXKE J1a CE€ OTKPHBA B ONPEACICHH
KOHIICHTPAIIMU U B OMOJOTHYHU CPEIU OT HaceleHHe, Thid
KaTo HUBOTO MY C€ BIIMSIe OT XOMEOCTaTHUYHU MEXaHU3MHU,
reHeTUYHU (aKTOpH, 3a00isABaHUS, TIPUEM Ha JICKapCTBa,
JIUeTa, KOHCyMallus Ha aJKOXO0J, MyIIeHe, eCTECTBEHO MPH-
CBhCTBHE B OKOJIHATa cpeja (Hamp. Cr mpu TIOTIOHOIYIICHE,
Cr u Mn ¢ guerara, Pb oT ecTeCTBEHO MOBHUIICH MPHUPO-
neH (GoH). YCTaHOBSIBaHETO HA MIPOMEHH ITPH CKCIIOHUPAHH
JUIa MOXE J1a C€ HHTEPIIPETHpPA MPABHIIHO CaMO KOTaTo €
M3CIIeIBaHa MOIXOAIIa KOHTPOTHA TpyTa.

4. KOMBUHUPAHA EKCIio3nyus

B YCJIOBHATAa Ha NPOM3BOACTBO MHOI'0 4YCCTO CHUICCTBYBa
KOM6I/IHI/IpaHa ekcno3unus. ToBa MoXke J1a JOBEAC 110 mpome-
HU B TOKCUKOKMHETUYHUTC U TOKCUKOAUHAMUYHUTEC IIPOLIC-
CH, 6a31/1pa1111/1 CC€ Ha q)HBI/IKO-XI/IMI/I‘{HOTO BBaHMOIIeﬁCTBHG
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INFORMATION NECESSARY FOR THE
DEVELOPMENT OF BIOMARKERS AND
IDENTIFICATION OF BIOLOGICAL LIMIT
VALUES (BLVS) (5, 8, 17, 20, 22):

1. TOXICOKINETICS

The concentration of toxic substances measured in
biological environments is the result of absorption,
biotransformation, accumulation, distribution, metabolism
and excretion. These processes can be influenced by
internal (physiological status, health status) and external
factors (physical activity, combined exposure, medications,
alcohol consumption, smoking). Knowing these factors, it
is important to be able to select a suitable biological marker,
relevant biological environment and time of sampling.

2. TOXICODYNAMICS

The knowledge of the adverse biological changes resulting
from toxicant or an active metabolite thereof may be
useful in the development of biomarkers (e.g., inhibition
of dehydratase [ - aminolevulinic acid at a lead exposure).
The determination of dependencies “dose / concentration
- effect” (the amount / concentration of the substance at
which is expected the occurrence of the effect) and “dose
/ concentration - response” (the percentage of individuals
who have shown that these effects at different levels of
the dose / concentration) is the basis of risk assessment in
determining the various BLVs.

3. LEVELS IN UNEXPOSED PERSONS

We must distinguish between the value of the biological
marker in unexposed individuals and exposed workers
to BLVs, which allow the receipt of a certain amount
of chemical agent that is not associated with the risk of
health damage. Similarly, in professional unexposed
persons studied parameter can be found in certain
concentrations and biological environments of the
population as the level is influenced by homeostatic
mechanisms, genetic factors, diseases, medications, diet,
alcohol consumption, smoking, natural presence in the
environment (for example Cr in smoking, Cr and Mn in
diet, Pb of commonly increased natural background). The
establishment of changes in exposed individuals can be
interpreted correctly only when assaying the appropriate
control group.

4. COMBINED EXPOSURE

In terms of production, there is often a combined
exposure. This can lead to changes in toxicokinetic and
toxicodynamic processes based on physico-chemical
interaction between the substances and the various
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MEX/y CyOCTaHIIMUTE U 10 PA3JIMYHN BAPUAHTH Ha TOKCUYHO
BB3eiicTBUe. KoHcyMmalusaTa Ha ajnkoxol (Hail-uecT ciydaid
32 KOMOMHHPAHO BB3JCHCTBHE) MOXKE Ja TMOBJIMsIEC HA MeTa-
6osn3Ma Ha KCeHOOMOTHIIMTE 110 /1Ba pa3IMYHU HAYMHA: XPO-
HUYHOTO TPHEMaHE Ha aJIKOXOJ B HEBUCOKH JI03H OOMKHOBE-
HO CTHUMYJINpa MUKPO3OMAJIHUTE €H3MMH, a 110 TO3HM HAYMH
u OnoTpaHcpopManuiaTa Ha IPYTUTE a0COPONpPaHT XMMUIHH
areHTH, JI0KATO TIOEMAaHETO Ha €HOKpaTHA ToJisiMa J103a all-
KOXOJT MOKE JIa OKa)Ke MHXUOHMpAI e(heKT BbpXY METa00N3-
Ma Ha KCeHOOMOTHIINTE.

5. Bb3MOXHOCT 3A U3INOJI3BAHE HA
JIECHU 3A NOJIYHYABAHE BUOJ1I0NYHU
rPOBU, B KOUTO MOrAT A BBAAT
U3MEPEHU INOKA3ATEJIN

B ronsimara cu wacT MetToauTe 3a OHOJIOTHYSH KOHTPOJI CE OT-
HAcAT JI0 aHAJIN3M Ha KPBB M ypHuHA. VI300pbT Ha Hail-nioxo-
Jsmarta 1 nHPOPMaTHBHA CPEZla 3aBUCH OT (hPaKTOPH KaTo KH-
HETHKa ¥ BPEME Ha MOJIYKMBOT Ha TOKCHYHATA CyOCTaHIIMS
1 ynoOCTBO mpHu HaOuMpaHe Ha MpobuTe. AHAINU3BT HA MPO-
YYEeHHTE IUTepaTypHu u3toununu (8,12,20,22) mo3Bonssa ga
ce HampaBH 000O0IIEeHHEe Ha MPEIUMCTBATA M HEJOCTATBIIUTE
Ha Hail-4ecTo M3MOI3BAaHUTE CPEIU B OMOIOTUYHUS MOHUTO-
pHHT:

- Kpwe — urpae OCHOBHA POJIS IIPH TPAHCIIOPTA U pasIipesie-
JICHHETO Ha KCEHOOMOTHUIIMTE B oprannsma. Bizema ce upes
BCHEIYHKIIHS, H3M0I3BAT C€ aHTHKOAT'YJIAaHTH 03 ChAbp-
JKaHUE Ha ONpENCIISTHATe XUMHYHM BEIIECTBA; HE TPsOBa
Jia ce JOMycKa XEeMOJIN3a, KOeTO € OT OCOOCHO 3HAYCHHUE
NP ONpeJIeNsTHe Ha CyOCTaHIMN, HEPAaBHOMEPHO pasmpe-
JICIICHN MEKTy KOMITOHEHTHTE Ha KpbBTa (Harp. Pb, Mn);

- Ypuna — necuo ce npoboHabUpa B HY)KHUTE 00EMU; TO-
HsKora ca HeoOxoaumu koHcepBaHTH (Hamp. HNO3 mpu
Cr, Mn, 1p.); ChIIIECTBYBAT MOBEUE BH3MOXKXHOCTH 32 3a-
MBpCABaHE Ha MPOOUTE, KOETO CJIEBA /1a CE OTUHTA,

-  Mnusako — u3cneBa ce B ClIydyau, KOraTo UMa JaHHU 32
CeKpeTHpaHe Ha W3CJIEJABAHOTO BEIIECTBO C MAWYUHOTO
misiko (Hamp. Pb, Cr, Mn, ap.);

- M3npasxcuenusn — oTpassiBaT OOMKHOBEHO HUBOTO, ITOC-
TBIIMJIO 110 OpPaJICH IIBT M HE €A OT TOJISMO 3HAaYCHHE TIPH
npodecroHa Ha eKCIO3NIKS (HO Hamp. ca HHPpOpMaTHB-
HU Ipu Mn);

- Kocu — Hanocnenbk KbM TSIX UMa TOJISIM HHTepec (ocobe-
HO NIpHU TOKCUYHHU eﬂeMeHTl/I); T€ Ca MO-NnoAXOoAAIIHN IPpU
OLICHKA Ha eKCIIO3MIIMs OT OKOJIHA Cpena, Mopaju HEeCHu-
T'YPHOCT 3a II'bJIHOTO OTCTPaHsABaHE Ha BbHIIHOTO 3aMbp-
CABAHC; HAKOU CIICMCHTU KYMYJIMPAT B MO-T'0JisAMa CTCTICH
B 10-TbMHU KocH (Pb, Mn);

- Hoxmu —nonxonsmia cpena (0co0eHo MpH TOKCHYHH elie-
MEHTH), TOJIy4YeHa 110 HEMHBA3WBEH HAYMH; MO-CUTYPHO
OTCTpaHsIBAaHE Ha BBHIIHOTO 3aMBbPCSBAHE, ITO-BHCOKH
HUBA B CPaBHEHHE C KPBB U YPUHA, TPAHHOCT HA TPOOUTE,
BB3MOXHOCT 32 JIOHTUTY/IMHAJICH KOHTPOJT;

- CIIIOHKa, nom, xpauku — NOAXOAAINN B HAKOH CIIydan
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embodiments of the toxic effect. Alcohol intake
(typically the case for the combined effect) can influence
the metabolism of xenobiotics in two different ways:
the chronic ingestion of alcohol in low doses typically
stimulated on microsomal enzymes, and thus, the
biotransformation of other adsorbed chemical agents,
while taking a single large dose of alcohol may have an
inhibitory effect on the metabolism of xenobiotics.

5. POSSIBILITY TO USE BIOLOGICAL
SAMPLES EASY TO OBTAIN, IN WHICH
CAN BE MEASURED INDICATORS

The majority of biological control methods is referred
to the analysis of blood and urine. Choosing the most
appropriate and informative environment depends on
factors such as kinetics and half-life of the toxic substance
and convenience in collecting samples. The analysis of
the literature sources studied (8, 12, 20, 22) allows to
summarize the advantages and disadvantages of the
most common media used in biological monitoring:

- Blood - plays a major role in the transport and
distribution of xenobiotics in the body. It is taken
by venipuncture, used anticoagulants are free of
administered chemicals; must not allow hemolysis,
which is of particular importance in determining
substances unevenly distributed between the
components of the blood (e.g., Pb, Mn);

- Urine - easily sampled in the required volumes;
sometimes needed preservatives (e.g. HNO3 in
Cr, Mn, etc.); there are more opportunities for
contamination of samples to be taken into account;

- Milk - examined in cases where there is evidence of
secretion of the test substance with human milk (e.g.,
Pb, Cr, Mn, etc.);

- Stools - usually reflect the level received by the oral
route and are not of great importance in occupational
exposure (but for example they were informative at
Mn);

- Hairs - lately there has been great interest in them
(especially for toxic elements); they are more suitable
for the assessment of environmental exposure due
to uncertainty for complete removal of external
contamination; some elements are more accumulated
in the dark hair (Pb, Mn);

- Nails - an appropriate medium (particularly for toxic
components) produced by a non-invasive manner;
safer removal of external contamination, higher levels
as compared to blood and urine tests, durability of
the samples, the possibility of longitudinal control;

- Saliva, sweat, phlegm - appropriate in some cases
(saliva and sweat with Hg, phlegm in Si), but with a
limited methodological aspects; low rate of excretion;
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(cironka u not npu Hg, xpauku npu Si), HO ¢ orpanuye-
HHUSI B METOJMYEH acCIeKT; HUCKA CKOPOCT Ha eKCKPEIus;
BBHIITHO 3aMBbPCSABAHE;

- Kocmu, 3v0u, naoovopeuna Kopa — B KOHKPETHU CIly-
Yay MHOTO MOAXOASIIHN — Hatlp. Pb B KocTH 1 B MHTAKTHH
MIeuHH 3601 0T 67 T. gena, Cd B HanOBOpeyHa Kopa in
ViVO C HEyTPOHHO aKTHUBAIOHEH aHaJIN3.

OT ChIIECTBEHO 3HAUYCHHE 32 KOPEKTHOCTTA Ha PE3yJITATUTE
OT OMOJIOTMYHUSA MOHUTOPHHT € MOMEHTHT Ha MpoboB3eMa-
He, KOHTO ce ompezaenst choOpa3HO TOKCMKOKMHETHKATa Ha
KOHKPETHOTO XMMHUYHO BEIECTBO. BHOIOrMYHOTO BpeMe Ha
MOJY>KUBOT Ha CyOCTaHIUsATA B JaJCH OpraH, ThbKaH WJIH B
OpraHu3Ma Karto IISUI0 € BpeMETO, HE0OX0UMO 33 EKCKPEeTH-
paHe Ha MOJIOBHHATA OT KOJMYECTBOTO NoeTa cyOcTanuus. B
Tabn. 1 ca mageHu mpuMepH 3a ONTUMAIHOTO BpEME Ha Mpo-
OoHabupane, criopen BpeMeTo Ha MOy XKHUBOT (8).

Ta6n. 1. pumepHa mabnuya 3a npoboeszemaHe Ha buosio-
2U4YHU Mamepuarnu

Bpeme na Onmumanno épeme 3a npodonadupamne

noayscueom

<2vyvaca MHoro KpaTKo Bpeme, 3a ia MOKe A3 ce Npasu
noAXo4ALL KOHTPON

2-10 yaca KpaaT Ha cmAHATa MM HAa4YanNoTo Ha cnepBa-
waTa

10-100 4yaca KpaaT Ha cmsaHaTa; KpaA Ha paboTHaTa cegmu-
ua

> 100 vyaca BpemeTo 3a npoboB3emaHe He e KPUTUYHO

EtnunuTte acmektu ca Apyr crnenuduueH BBIPOC, KOUTO
cieiBa /1a c€ OTYMTA IPU MPOBEXKJaHE HA OMOMOHUTOPHHT.
[Iponienypute He TpsOBa na OBAAT OMACHU 3a 3pPaBETO Ha
pabOTHUIUTE/N3CIIEIBAHNTE I'PYIIH HACEJICHHE; HA N3CIIe/IBa-
HUTE JIMLA J]a Ce JaBa JI0CTAaTbYHO NH(OpMaLHs, HO UH/INBHU-
JTyalTHUTE Pe3yJTaTh OCTaBaT moBeputesnu (23).

W300pBT Ha aHATUTHYEH METO/TIPOIETy pa Ce TPaBH Bb3 OC-
HOBA HAa aHAJIMTUYHU U MpakTU4decku kputepu (8,20,24,25).
AHaNIUTHYHHUTE ChOOPAKEHHS BKIIIOUBAT: crienin(prUuHOCT/Ce-
JIEKTMBHOCT — B3MOKHOCT Ha METO/Ia Jla U3MepBa CaMo U3-
OpaHus mapaMeTbp; rpaHUIla Ha OTKpPHUBaHEe — Hai-HHCKaTa
CTOMHOCT, KOSITO MOYKE J1a Ce OINpPEAEH C Mpoleaypara; oT-
KJIOHEHUE OT JIeiicTBUTETHATA CTOHHOCT (%) — HEOOXOIUMOCT
OT BBTPEIIHOJIa00paTOPeH (aHAIHM3 Ha CEPTU(QHUINPAH CpaB-
HUTEJICH MaTepral) U MeXAyIab0opaTOpeH KOHTPOII (YdacTHe
B M3CIJIC/IBAHE HAa OMOJOTHYHU MPOOH C HETO3HATO ChIbpIiKa-
HUE Ha W3CICIBAaHUS MapaMeThp, HAW-9eCTO C MEKIyHAPOI-
HU 1a00paTOPHH); MPEIIU3HOCT — Hal-4eCTO KaTO CTaHJapTHO
otkioHenue (SD) u koepunment Ha Bapuanus [CV = (SD/
xcp.).100]. KbM mpakTHYeCKUTE KPUTEPUH CE OTHACST MPO-
M3BOJIMTEIHOCT Ha MpOLeAypara, eKUIMPOBKa, arnaparypa,
0e30macHoCT, IIeHa, HaToBapBaHe, epcoHan u ap. Tpsodsa na
ce IPaBy pas3yInKa MEXJly METOJUTE, IIPEJIaraHu 3a pyTHHHA
pabora u MeToauTe 3a peepeHTHH J1aboPaTOPUHU 1 HAYUHO-
M3CIIeIoBaTeIICKa AEHHOCT.

ENVIRONMENTAL HEALTH

external contamination;

- Bones, teeth, adrenal cortex - in specific cases very
suitable - eg. Pb in bone and intact milk teeth of
children 6-7 years of years, Cd in the adrenal cortex
in vivo with neutron activation analysis.

Essential for the correctness of the results of biological
monitoring is the moment of sampling, which is determined
according to the toxicokinetics of the specific chemical.
Biological half-life of the substance in a body tissue or in
the body as a whole is the time taken for excretion of the
half of the amount of absorbed substance. In the Table 1
are shown examples of the optimum time of sampling,
according to half-life (8).

Table 1. Example table for sampling of biological
materials

Half-life Optimum time for sampling

<2 hours Very briefly, in order to make appropriate
control

2-10 hours End of the shift or the beginning of next

one

10-100 hours | End of the shift; end of the working week

> 100 hours Time sampling is not critical

Ethical aspects are other specific issues that should
be considered when conducting biomonitoring. The
procedures should not be dangerous to workers’ health /
population groups studied; sufficient information should
be given to the respondents, but individual results remain
confidential (23).

The choice of analytical method / procedure is done on
the basis of analytical and practical criteria (8,20, 24, 25).
Analytical considerations include: specificity / selectivity
- possible method to measure only the selected parameter;
detection limit - the lowest value that can be determined
by the procedure; deviation of the actual value (%) - the
need for interlaboratory (analysis of certified reference
material) and inter-laboratory control (participation in
the study of biological samples with unknown contents of
parameter studied, mostly with international laboratories);
precision - most often as the standard deviation (SD)
and coefficient of variation [CV = (SD / xav).100]. The
practical performance criteria refer to the procedure,
equipment, facilities, safety, price, capacity, staff, etc.
We need to distinguish between the methods available for
daily routine and methods of reference laboratories and
research.
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ONPEOENAHE HA BI'C.
MHTEPNPETALUUA HA PE3YNTATUTE

Pesynrature 0T OMONOrMYHIS KOHTPOI TPAOBa 1a ce MHTEpIIpe-
THPAT CHOpel HUBOTO Ha TMTO3HAHKE 3@ BPB3KUTE MEX/1y BHHII-
Hara eKCIIO3UIIMs, BBTPEIIHATA 033 U PUCKA OT HeOIaronpHusT-
HU e(heKTH U Ha Ta3u 0a3a Ja ce 000CHOBAT IPEIJIOKEHUATA 32
BI'C (8,14). CxemarnuHo TOBa € npeacTaBeHo Ha dur.1.

Quea. 1. Bpb3ku mexdy 8bHWHama eKkcrno3uyusi, ebmpeu-
Hama 003a U pucka om HebrazonpusimHu egpekmu

ENVIRONMENTAL HEALTH

DETERMINATION OF BLVS.
INTERPRETATION OF RESULTS

Biological monitoring results should be interpreted
according to the level of knowledge of the links between
external exposure, internal dose and the risk of adverse
effects and on this basis to justify proposals for BLVs
(8.14). It is shown schematically in Figure 1.

Figure 1. Relationships between external exposure,
internal dose and the risk of adverse effects

HimepBane HA KOHUEHTPALMATA BLB
Bh3dyxa
Measurement of the concentration in the air

[

Bivlogical confrol of
expasure

'

Brumna
CKCMOIHUAA
External exposure
(a)
B'.I-'I'pEIIIIIH. LES | ‘ {C} HL"ﬁJ[HI'IIIlpIIﬂ'I'l"H
- elperr
Internal dose Adverse effect
3 é’ ' -

bHOMOTHYEH KOHTPO bI'C buoaoririen EPHTPHLI na

HA EKCNOIMIHATA BLY ederTa
! : Biological control of effect

h

Panno o npeneJane Ha

ciperTa
Early detection af effects

B cutyauus (a) ycraHoBeHaTa KOHIEHTpaLUs HaJa pedepeH-
THOTO HHMBO € CaMO Ka4yeCTBEHa WHAMKAIMS 3a HaJH4Yhe Ha
SKCIIO3UIIMA Ha JIajieHa CyOcTaHIns. AKO € YyCTaHOBEHa KOJTU-
YeCTBEHa BPbh3Ka MEX/Y BBHINHATA €KCIIO3ULMS W BBTPEII-
HaTta 703a, OHOJOTMYHUAT apaMeThp MOXeE Jla ce M3I0I3Ba
3a OlleHKa Ha eKCIIO3UIIHSITa, HO OCUTYPsIBa HEOCTATHYHO U3~
yeprareaHa HHPOpPMaIUs 3a 3ApaBHUS PUCK. BHOTOrHYHUSAT
MOHUTOPHHT, NPOBEACH IIPpU TC3U YCJIOBHUA, € MHOTO IMOBEYC
OLIEHKAa HAa MHTEH3UBHOCTTA Ha €KCIIO3HMIINATA, OTKOJIKOTO Ha
MOTEHIMATHUS 31paBeH pUCK. B curyanus (c) e yctaHoBeHa
KOJIMYECTBEHA BPBh3Ka MEXy BBTpEIIHATa jJ03a U Hebyaro-
NPUATHUSL €PEeKT, OHOJIOTMYHUSAT ITapaMeTbp MOXE Ja ce
CYUTA KaTo MHIUKATOp Ha 3apaBHUs puck. Koraro BpTpem-
HaTa 7032 € KOJIMYECTBEHO CBBP3aHa M C CKCIIO3HLUATA, U C
HeOmaronpuaTHAS e(eKT, cuTyanun (a) u (C) KOMOWHUPAHO,
OHOJIOTMYHUST MapaMeThp € OLEHKA M Ha eKCIIO3UIHATA, H
Ha 31paBHUS puck. [loHsKora Bpb3kaTa MEXIY BBTPELIHA-
Ta 032 ¥ e(eKTa e Helo3HaTa, HO BBTPEIIHATA 0332 MOXKE
KOJIMYECTBEHO JIa C€ CBBP)KE C BHHILIHATA SKCIIO3UIHUS U T10

24

In situation (a) concentration above the established
reference level is only a qualitative indication of the
presence of exposure to a substance. If you establish
a quantitative relationship between external exposure
and internal dose, the biological parameter can be
used to evaluate exposure, but provide insufficient
comprehensive information about health risks.
Biological monitoring conducted under these conditions
is much more to evaluate the intensity of exposure than
the potential health risk. In situation (c) is established
quantitative relationship between internal dose and
adverse effects, the biological parameter can be
considered as an indicator of health risk. When internal
dose is quantitatively correlated with exposure and
adverse effect situations, and (a) and (c) combined,
the biological parameter is an assessment of both the
exposure and the health risk. Sometimes the relationship
between the dose and the internal effect is unknown,
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TO3M HaYMH MHJIUPEKTHO C HEOJIAaronpusTHus eekt — cu-
tyarus (a) u (b) 3aenHo, (T.e. BI'C na ce ompenenu wHIU-
pextHo o1 I'C BBB BB3/yXa). SIcHO € 0baue, 4e To3u METOo] €
M0-HETOYEH, OTKOJIKOTO JMPEKTHATa OICHKa, Oa3upalua ce
Ha Bpb3KaTa MEX/1y BbTpelIHara /103a u epexra. 1 Hakpas,
aKO BCHUYKH MapaMEeTPH UMAT KOJIUYECTBEHH B3aHMOOTHO-
IIEHUS TIOMEX/ly CH, MOTaT IUPEKTHO J1a OBIAT OLIEHEHU U
I'C, u BI'C (8,14).

Jlocera GOJNIIIMHCTBOTO OT MyOJMMKauuTe ca (OKyCHpaHu
BBPXY BPB3KUTE BBTpEIIHA J103a—OuojoruueH edekt, yc-
TaHOBCHU IPHU JOOPOBONIH HIIM CKCIIOHUPAHH pPaOOTHU-
. [lo-cmabo ca 3acThICHH W3CICIBAHUATA 32 BPB3KaTa
BBTPEIIHA J03a—KPUTHYCH ePEKT, KOATO € MO-IICHHA 32 I10-
nmoctoBepHo omnpenenstae Ha BI'C (8).

PesynratuTte oT 6MOTOrMYHNS MOHUTOPUHT MOTaT Ja Ce UH-
TEpIpeTUpaT Ha MHAMBUAYyallHa 0a3a KaTo ce CpaBHSBAT C
aznekBaTHo pepepenTHo HUBO (BI'C). TpsiOBa na ce nma npen-
BUJ, Y€ INpU TOBUIICHA WHJWBHIyaJHA YYBCTBHTEIHOCT
HeOJIaronpusiTHA epeKTH MOraT Ja ce IPOSBAT JOPH U T10]
te3u rpanuny (14). Ha rpynoBo HMBO, KOTaTo yCTaHOBEHHUTE
crorinoctu ca mox BI'C, paGoTHUTE yCIOBHS ca 3a0BOIH-
TEJIHU. AKO BCUYKH HJIH TOJISIMA 4acT OT PE3yJITaTUTE ca Hal
BI'C, e HeoOxonuMo 11a ce MpeArnpreMar MEpKH 3a HaMalls-
BaHE Ha Ha/THOPMEHATa EKCIO3UIIHS. TpeTa CUTyalust ChIIO
MOXE J1a Ce MPOSBH — MOBEYETO pabOTHUIIN NMAT CTOHHOC-
™1 nof bI'C, HO HAKOM OT TSAX ca ¢ MO-BUCOKU PE3yJTaTH.
Tyx nMa 1Ba HauMHa Ha UHTeprpeTHpane: (1) paboTHUITUTE
C HaJJHOPMEHH HUBA Ca 3aeTH C JACHHOCTH, IPU KOUTO UMa
BHCOKA EKCIO3UIIMS Ha 3aMbPCUTEINSI — B TO3U ClIy4ail € Ha-
JIOXKUTETTHO MPOBEXIAHE Ha MEPONPUSATUS 3a HaMaJsBaHE
KOHIEHTPALMITE HA ChOTBETHNUTE PaOOTHHU MecTa; (2) BUCO-
KHMTE HUBA C€ JIBJIKAT HA PA3IMYHN XUTHEHHH HAaBUIIN U/HITH
Ha HempodecnoHarHa excro3unus (8,20).

3AKNIOYEHUE

Excrio3unusita Ha HaJHOPMEHHU HHMBA OT TOKCHMYHHU BellleC-
TBa, ABJDKAIIA CE€ HA MPO(ECHOHANICH KOHTAKT, 3aMbPCEHA
OKOJIHA CpeJia MJIM Ha IPYTH U3TOUYHUIIM, MOXKE CEPUO3HO Jia
YBPEAH 3IPABETO HA YOBEKA M OCTaBa aKTYyaJIeH BBIIPOC U
npe3 21-Bu Bek. OLeHKaTa Ha EKCMO3MUIHATA € ChIIECTBEH
€JIEMEHT 3a KOJINYECTBEHATa OlleHKa Ha pucka. i3MepBaneTo
Ha KOHIIEHTpAIMsTa BbB Bb3/lyXa (IpH MpodecroHaiHa eKc-
MO3UIIMS) UITU B 00EKTH Ha OKOJIHATA CpeAa (TPHU eKOJIOTMYHO
3aMBbPCSBAHE) € HEOCTATbUHO YCIIOBUE 32 JIOCTOBEPHA OLICH-
Ka Ha BBTpEIIHATa 7032 Ha KCceHoOnoTHIuTe. brosornynu-
SIT MOHUTOPHHT MMa Ba)KHO 3HaYCHME 3a YCTAHOBSIBAHE Ha
BpB3KaTa MKy BBHIIIHATA €KCIIO3ULIMS HA TOKCHYHUTE Be-
IIeCTBa ¥ OMOJIOTMYHHUTE TPOMEHH B OpraHu3Ma, BOACIIN JI0
HeOuaronpusTHU 31paBHU edektu. Tolt oTunTa BCHUKH I'b-
THIIA Ha OCTBIIBaHE U BCHUKHU M3TOYHUIIH, KOETO IO IPaBU
HAJCKJIEH UHCTPYMEHT 3a OLICHKA Ha PUCKA U yIIpaBJICHUE
Ha pHCKa KaKTO 3a YYCHHUTE, TaKka U 3a MoJuTHIuTe. B 6no-
JIOTHUYHOTO HUBO OCBEH IMPO(ECHOHATHOTO IIOCTBIIBAHE CE€
OTpa3sBa ¥ €KCIO3UIUATA OT OKOJIHATA CPeJla, IUETA, TIOTIO-
Homy1eHe u ap. [Ipu enueMHonornyHuTe NPOyUYBaHUSA OT
II'bPBOCTEIICHHO 3HAYEHUE € U3II0I3BAHETO HA CEJIEKTUBHU U
YYBCTBUTEIIHA OMOMAapKepH 3a IPEJOCTaBsSHE Ha HAICKIHU
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but the internal dose can quantitatively be connected with
external exposure, and thus, indirectly to the adverse
effect — both the situation (a) and the (b) together (i.e.
BLV to be determined indirectly by the LV in the air). It
is, however, clear that this method is less accurate than
the direct evaluation based on the relationship between
the dose and the internal effect. Finally, if all parameters
have quantitative relationships between them, both LV
and BLV can be directly assessed (8.14).

So far, the majority of publications have focused on
internal connections dose - biological effect that were
found in exposed workers or volunteers. Less covered are
the studies for the inner dose - critical effect relationship
that is more valuable for a more reliable determination of
the BLVs (8).

Results from the biological monitoring can be interpreted
on an individual basis by comparing to the appropriate
reference level (BLV). It should be borne in mind that
at increased individual sensitivity adverse effects may
occur even below these limits (14). On a group level, when
the established values are below the BLVs the working
conditions are satisfactory. If all or most of the results
are above the BLVs, it is necessary to take measures for
reducing the excessive exposure. Third situation can
also occur - most workers have values below BLVs, but
some of them have better results. There are two ways
of interpretation: (1) employees with excessive levels
are engaged in activities that have a high exposure to
pollutants - in this case, it is imperative that activities
should be conducted to reduce the concentrations of
relevant working places; (2) the high levels are due to
the different hygienic habits and/or non-professional
exposure (8,20).

CONCLUSION

Exposure to excessive levels of toxic substances due to
professional contact, contaminated environment or other
sources may cause serious harm to human health and
remains a topical issue in the 21st century. The exposure
assessment is essential for quantitative assessment of risk.
Concentration measurements in air (under occupational
exposure) or objects of the environment (for environmental
pollution) are an insufficient condition for reliable
assessment of the internal dose of xenobiotics. Biological
monitoring is important to establish the relationship
between external exposure to toxic substances and
biological changes in the body leading to adverse health
effects. It takes into account all routes of entry and all
sources making it a reliable tool for risk assessment and
risk management for both scientists and politicians. In
the biological level besides the professional entry are also
reflected the environmental exposure, diet, smoking, etc.
In epidemiological studies it is essential that the use of
selective and sensitive biomarkers may provide reliable
data to assess the effects of chemical agents (such as
stage of the risk assessment), which can be used later
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JTAaHHHU 32 OLICHKA Ha Bb3/IeCTBUETO HA XMMHUYHUS areHT (KaTo
eTarl OT OIleHKaTa Ha PUCKa), KOUTO Morar Jia Ob/IaT U310J13Ba-
HU T10-KBCHO 32 e(DeKTUBHYM WHTEPBEHIINY 32 HAMaJIsIBaHE Ha
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eKkcrio3unusTa (ynpaBieHHe Ha PUCKa).
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OTAJIATHU ECTEPM -
PA3MPOCTPAHEHUE, EKCMMO3ULIUA
N TOKCUYHU EDPEKTU

Basentuna Xpucrosa-bargacapsan, Tepu Bpaduesa,
Kyanera Tumkosa

Hayuonanen yenmsp no obugecmeaeno 30page u aHaiu3u

PE3IOME

@manramume (pmaramuume ecmepu) ca eorama epyna xu-
MUYHU CbeOUHEHUs - ecmepu HA Gmanosama KUCEIUHd ¢
006Wa XUMUUHA CMPYKMYPA, NOTYYEHU Upe3 63aumooelicmeue
Ha ¢pmanos anxudpuo c¢ arkoxoi(u). Mznonzeam ce npedum-
HO Kamo niacmuguxamopu 3a niacmmacu, pasmeopument,
6 KozMemukama u 6 opyeu npunodcerus. Omaramume He
€a KOBANEHMHO C8BP3AHU ¢ MOIEKYAUMe HA NIACMMACama
U IeCHO ce omoensim upe3 npoyecume Ha NPAKO 0C8060iC-
oasane, Muepayus, usnapasawe, uznyeeare u abpasus. Tosa
€ npeonocmaska 3a NPOHUKEAHE 6 OPSAHUSMA NO PA3TUYHU
numuwa - no2ivujane, BOUBAHe U 0epMaiHa abcopoyus u
0opu UHMPABEHO3ZHO.

[punocvm na paznuynume u3mMOYHUYU 6 KOMNJIEKCHAMA eKC-
nosuyust Ha pmanamu e neuzgecmen. Hanuunume moxcuxo-
JIO2UYHU U3CNIEOB8ANUSL CA NPEUMYULECMBEHO 8BPX) JHCUBOMHLU,
HO nopaou cxo0cmeomo 6 memabdoausma, ¢pmanamume ca
npeononazaemu NPUYUHUMENU HA 30PABOCO8HU NPobIeMu
u npu xopa. Ocmpama um MOKCUYHOCH € MHO20 HUCKA, HO
CYOXpOHUYHUME U XPOHUYHUNE MOKCUYHU ehexmu Ha (hma-
namume u mexwume memaboaumu ca 3nadumu. Ilpu npo-
VUBanUsl 6bPXY HCUBOMHU (hmanamume ca UOEHMUGUYUPAHU
Kamo eHOOKPUHHU pas3pyuument, npeou3suKeauu peouyd
CUMNMOMU, Hapeyenu ¢ 0O0wWomo Hazeauue ,,manamen
cunopom’, Hati-geye 3apadu MAXHOMO 8b30elUCmaUe 8bPXY
MvacKama penpodykmuena cucmema. Ilpoyusanus npu mia-
Ou MomMu4ema Covujo NOKA38AM 6b3MOICHA 8PBIKA MENCOY
CvKpaujasane cpoka Ha OpeMeHHOCmma, pa3eumue Ha pax
Ha 2vpoama u eKCno3uyus Ha Gmaiamu.

Excnosuyuama kvm pmanamu ce omnacs 00 6CUUKU 8b3PAC-
moeu epynu. Ilpu nuncama na cvomeemuu npoyu8aHus npu
Xopa e mpyoHo 0a ce Hanpasu NbiHA OYeHKd HA PUCKd Om
me3u cveOuHeHus: 3a yosewkomo 30paee. B Eeponeiickus
CHI03 €A HATUYHU 3AKOHOOAMETHU MepKU 3d 02PaHUu4as8aHe
CHOBLPIUCAHUEMO HA PMaAramu 8 ONAKOGHU 3d XPAHU U HANUM -
Ku, 6 0emCKU NPOOYKMU 3d TUYHA SPUNCA U USPAUKU, KAKINO
u pezynupane Ha npomuuiienama ynompeba Ha gmanamu.
Acno dexnapupane na cvcmaskume Ha nPOOYKmMume uje no3-
807U HA nompebumenume 0a u3OUPaAmM armepHaAmMusHU.

Kiawo40BH 1yMHU: €HIOKPUHEH Pa3pyIIUTEN, OlleHKa
Ha eKcno3unusTa, Gpranaru, GramareH CHHIPOM, Ma-
Tepralii 3a KOHTAKT ¢ XpaHH, TJIacCTMAacH, TacTudu-
KaTOpH, TOKCUYHOCT.

ENVIRONMENTAL HEALTH

PHTHALATE ESTERS -
SPREAD, EXPOSURE AND
TOXICITY

Valentina Christova-Bagdassarian, Terry Vrabcheva,
Julieta Tishkova

National Center of Public Health and Analyses

ABSTRACT

Phthalates (phthalate esters) are a large group of chemical
compounds - phthalic acid esters of the general chemical
structure obtained by the reaction of phthalic anhydride
with alcohols. They are mainly used as plasticizers for
plastic materials, in solvents, in cosmetics and in other
applications. Phthalates are not covalently bonded to the
molecules of the plastic, and they are easily separated
from it by the processes of direct release, migration,
evaporation, leaching, and abrasion. This is a prerequisite
for their penetration into the human organisms in various
ways - ingestion, inhalation and dermal absorption and
even intravenously.

The contribution of the different sources in the complex
exposureto phthalates is unknown. Available toxicological
studies are predominantly carried out on animals, but
due to the similarities in the metabolism, phthalates
are suspected to cause health problems in humans as
well. Their acute toxicity is very low, but subchronic
and chronic toxicity of phthalates and their metabolites
are significant. In animal studies, phthalates have been
identified as endocrine disruptors, causing a number of
symptoms, called “phthalate syndrome,” mainly because
of their effects on the male reproductive system. Studies
in young girls have also shown a possible connection
between the shortening of pregnancy, the development of
breast cancer and exposure to phthalates.

Exposure to phthalates relates to all age groups. In the
absence of the relevant human studies is difficult to
fully assess the risk of these compounds to the human
health. In the European Union, legislative measures to
restrict the content of phthalates in packaged food and
beverages, children’s personal care products and toys are
available, as well as measures to regulate the industrial
use of phthalates. A clear statement of the ingredients
of the products would allow consumers to choose the
appropriate alternatives.

Key words: endocrine disrupters, exposure assessment,
phthalates, phthalate syndrome, food contact materials,
plastics, plasticizers, toxicity.
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Oranarure (prajsaTHUTE eCTEpPH) ca rojsmMa rpyrna XUMAUYHH
CBhEIMHEHHS - ecTepy Ha (rajoBaTa KHCEIMHA C 00Ia XH-
MHYHa CTPYKTypa, noka3zaHa Ha @urypa 1. IIpeacraBnsasar
0e31BETHU TEYHOCTH, 0€3 MHUPHUC, TOJyUYEHH Ype3 B3auMO-
JIeWCTBIE Ha (TAJIOB aHXUAPHJ C aJKOXOJ(H). AJIKOXOJINTE
BapupaT oT MeTaHou 1 etaHo’ (C1-C2) 1o Tpuaenns aaKkoxo
(C13), Haif-uecTo ¢ ABJIKMHA HAa BBIJIEpOJHATA Bepura ot 6 10
13 aroma. Umar cupornooOpa3Ha TeuHa KOHCUCTEHIIMS, HUC-
Ka pa3TBOPUMOCT BbB BOZA, BUCOKA Pa3TBOPUMOCT B Macia U
Hucka ieTnuBocT. I[TonspHaTa kapOoKcHIHA TpyTia UMa MaJIbK
MPUHOC KbM (pu3ndHMTE CBOICTBA Ha (rajaTuTe, OCBEH MpH
MaJjKa AbJDKMHA Ha BEpUTUTE Ha 3aMeCTBAIlUTe pajukanu R
u R’. OtenHuTe 4iIeHOBE HAa rpynara UMar yHUKaJIHU GU3HY-
HU ¥ XUMUYHH CBOWCTBA U NMPOyYBaHUATA ITOKA3BAT, Y€ TE ca
C Pa3JINYHO BB3ACUCTBUE BEPXY )KMUBUTE OPTaHU3MHU.

@uaypa 1. OcHo8Ha XUMUYHa cmpykmypa Ha omanamume.
R u R ‘ca eb2r1ee000p0dHU padukarnu

O

OR
OR'

O

[Ipe3 2009 r. HanmonamHata 6uOIMoTeKa IO MEAWIIMHA Ha
CAIIL (US NLM) u36posBa 460 chefHHEHUS C MOACTPYKTY-
pa Ha 1,2-6enzonnukapbonoBara kucennna (US NLM 2009
r.[104]). IToBeueTo oT TaX ca 0-DAP unu moHOecTepH, ¢ u3-
KJIIOUYEHHE Ha TE€3M C APYTH 3aMECTHTEIH BbPXY (TallaTHUS
MPBCTEH U CE M3IOJ3BAT IIPEJAMMHO KaTo IacTudukaTopu 3a
PVC, pastBoputenu unu B Apyru npuioxeHusd. B ocHoBara
Ha CHOCOOHOCTTA Ha (rajaruTe Ja MniaacTUuUIUpAT MOJsp-
HU MOJIUMEPH JIEKHU B3aUMOACUCTBUETO MEXKJY MOISPHUTE
[EHTPOBE HA MOJIEKylaTa Ha (ranata (QyHKIHOHAITHOCTTA
Ha rpynata C=0) U MOJOKHUTEITHO 3apPEACHUTE YUaCTBIH OT
BUHUJTHATA BEPHUTa, OOMKHOBEHO TMPH BBITICPOJHUS aTOM Ha
BpB3kaTa C-Cl.

JuankuidranaTure ¢ MO-HUCKO MOJIEKYJHO TEIJIO ca C mpa-
Ba OCHOBHA BBIVIEPO/IHA BEPUTA C IBJIKHUHA A0 3 BBITICPOAHU
atomu. OT Tsx DMP u DEP ce uznon3Bar kato pa3TBOpHUTe-
JM, TTacTU(UKATOPH 32 LETYJIO3HU TUIACTMACH U KaTO HOCH-
TEJIN 32 apOMaTHU3aTOPH B KO3METHKATA, MPOAYKTH 32 JINYHA
XUTHEHA, OCBEXHUTENH 33 Bb3yX, MACTHIIA. €3l ChC CpeTHO
MOJIEKYJTHO TEIJIO MIIM NMPEXOJHH (C JBJDKMHA Ha OCHOBHATA
BBIVIEPOIHA Beprra 4-6 aToma BBITIEPOJT) CE M3IIOI3BAT KaTo
pastBopuTenn wim Tactuduraropu 3a PVC. DEHP ce u3-
M0JI3Ba B MEUITHCKO 000pyABaHe (ITAaKeTH 3a ChXpaHCHHE Ha
KpPBB, XeMOIMATU3HN Mapky4H u 1p.). DAPs ¢ Bucoko more-
KYJIHO TeTrJo (Haja 7 BBITIEPOIHU aTOMa HIIH C TPHCTEHOBUAHA
CTPYKTYpa) HAaMHPAT IPHIIOKEHHE TIIABHO Karo ruiacThduka-
Topu 3a PVC, a noHsikora u B Apyru mjiacTMacH, KaTo MoJu-
BUHUJIALETAT ¥ I'bBKABU NOJIMYPETAHOBU NIEHH, B €IaCTOMEPH,
TYMHU U [IO-I'bBKABU MOKPUTUSL, JIeTIniIa U yIurbTHUTEIU. DINP,
CBIIO C BUCOKO MOJIEKYJTHO TETJIO, CE M3I0JI3BA B ITPUIIOKEHNS,
M3WCKBAIIH HICKAa MUTpaIys (IBBKAJIKU 3a 350KH pn Oedera

28 HEN L} | EEn
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Phthalates (phthalate esters) are a large group of chemical
compounds - phthalic acid esters of the general chemical
structure as shown in Figure 1. They are colorless
liquids, odorless, obtained by reaction of phthalic
anhydride with alcohols. The alcohols may have varying
carbon chain lengths - from methanol and ethanol (Cl-
C2) to the tridecyl alcohol (C13), predominantly from
C6 to C13. Phthalates represent syrupy liquids with low
volatility, low solubility in water and high solubility in
oil. The polar carboxyl group has a small contribution
to the physical properties of the phthalates, except those
with short chain saturated radicals R and R’. Individual
members of the group have unique physical and chemical
properties, and studies show that they have different
effects on living organisms.

Figure 1. Basic chemical structure of phthalates. R and
R ‘are hydrocarbon radicals (alcohol residues)

O

OR
OR'

O

In 2009 the National Library of Medicine of the United
States (US NLM) counted 460 compounds of the
substructure of 1,2-benzene dicarboxylic acid (US NLM
2009, [104]). Most of them are 0-DAPs or monoesters,
except of those with other substituents on the phthalate
ring. They are mainly used as plasticizers for PVC,
solvents and in other applications. The ability to plasticize
polar polymers is due to the interaction between the
polar centers phthalate molecule (functionality of the
group C=0) and the positively charged parts of the vinyl
chain, generally located at the carbon atom of the bond
C-Cl

Dialkyl phthalates with a low molecular weight have
a straight-chain hydrocarbon up to 3 carbon atoms. Of
them, DMP and DEP are used as solvents, plasticizers
for cellulosic plastics, also as carriers for perfumes and
air fresheners in cosmetics, personal care products and
inks. Those having an average molecular weight, or
transitionals (main-chain 4-6 carbon atoms,) were used
as solvents or plasticizers for PVC. DEHP was used in
medical equipment (blood packets, dialysis tubing, etc.).
High molecular DAPs (more than 7 carbon atoms or a
ring structure) are mainly used as plasticizers for PVC,
and sometimes in other plastics, such as polyvinyl acetate
and flexible polyurethane foams, in elastomers, tires and
more flexible coatings, adhesives and sealants.

DINPs, also with high molecular weight, are used in
applications requiring a low migration (baby teethers
and toys) or a low volatility (car interiors). They can
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W UI'payKH) WK HUCKA JICTIIMBOCT (ABTOMOOMIIHU HHTEPHOPH).
Morar fa ObaT OTKPUTH CHILO B €JIEKTPHUYECKA M30JaLus,
BUHHJIOBH HACTHIIKH, 003aBeX/1aHe Ha JIoMa, JIETCKH UTPavdKH,
I'PaJAMHCKU MapKy4H, IOJUIOKKH Ha KHJIMMH, 00YBKH, 00JICK-
J1a 32 JIBXK1, KaHIeJIApCKH MaTepHalli U IpyTH.

B EBpomnetickus cpto3, CAIl u Kanana, pranature ¢ mo-HUCKO
MOJIEKYJTHO TETJIO TIOCTETIEHHO C€ 3aMEHST B MHOTO IIPOIYKTH
C MO-BUCOKOMOJIEKYJTHH, YUSTO yIIoTpeba JOMHUHHUPA BCE OIIE
70 2010 r. Upe3 yabpakaBaHETO Ha BBIVIEPOJHATA BEpHUTa Ha
M3MOJI3BaHNTE (PTAJATH Ce MOBUIIABA TAXHATA YCTOWYHBOCT
U U3ApbkKANBOCT. Ilopanu HapacTBamOTO OCh3HABaHE Ha
BB3MO)KHOTO 3aMbpCSIBaHE HA OKOJHATA CPE/ia M CBBP3aHUTE
C HETO 3JpaBHU NPOOJIEMH, Ce BbBEXK/IaT 32aKOHOBH Pa3Iope]l-
6m u ciex 2010 1. Bce moBede (TATATHUTE TUIACTUPUKATOPH
Ce M3MECTBaT OT He(pTaTaTHH.

N3TOYHMULN N HUBA HA EKCNO3ULUA

dranaTuTe HE Ca XMMUYECKU CBBP3aHU C TPOJYKTUTE, U3BIH-
9ar ce OT TSX WJIU Ce OCBOOOXKIaBaT HEIIPEKHCHATO BHB BbH3-
nyxa. Te Morar a MpOHUKHAT HABCAKBJIC B OKOJTHATA cpeaa
[49,97], HO HE mpUCHCTBAT B TOJEMHU KOHLEHTpPAUUU HOpagu
MpoIecuTe Ha Orozerpananus, GoTomaerpananus i aHaepoOHa
nerpananus. [To-BHCOKO ChIBPIKaHHUE CE OTKPHUBA B OKOTHATA
cpena Ha Mo-ypOaHU3HPAHUTE PAHOHHU U TIOBEYE BHB Bh3/IyXa
Ha 3aTBOPEHH MOMEIICHU S, OTKOJIKOTO BHB BHHIIHUS BB3/yX.
[IprHOCHT Ha eKCTIO3UIIMATA HA (TANIATH OT OKOJIHHS BB3YyX,
MUTEHHA BOAA U CEIICKOCTOMAHCKOTO 3aMbpPCsBaHEe, CBHP3aHO
C IUTACTMACOBH OITAKOBKH, € HEU3BECTCH.

Hsaxomko MunmoHa ToHa (TalaTH ce M3IMOJ3BAT TOAMIIHO B
CBeTa KaTo MIacTH(UKATOPH MPH MPOU3BOICTBOTO HA TIIAC-
TMacH " ApyTH u3genus. [lmactuduxaropure ¢ HaH-rOIAMO
3Hauenre ca DEHP, DINP u DIDP, xouto no ganuu ot 2003
I. ca MpeACTaBIABAIN HaJ 75% OT 00IIOTO €BPOMENCKO MOT-
pebneHue Ha PranaTi ¥ HaABHUIIABAT MO KOJIMYECTBO 1 MUJIH-
on ToHa [89,112]. pyru pasnpocrpanenu dranatu ca DMP,
DEP, DiBP, DnBP u BBP. Haii-uecto nsnon3anust ¢ranar
e DEHP, npenqumHO 3a OMEKOTsIBaHE 1 NNOBULIABAHE HA I'bB-
kaBoctTa Ha PVC 3a MEOTUIIMHCKOTO 000pyIBaHEe (AKSTH H
MapKydd 3a WHTPABCHO3HO KPHBOIPEIMBAHE), OMAKOBKH 32
XpaHu, OOMIOYIOTPEOUMH TIPEAMETH 3a OaHs, HIKOU BHJIOBE
mofoBe u creHu. pyr ¢ranar - DBP, m3nomn3Ban kato oMeko-
tuten 3a PVC, ce oTKkpuBa B JETCKU UTPAYKH, TPHOOIIPOBOIH,
TareTu, MeOemu, IbKI00paHu, JIEHIIO, JIaK 32 HOKTH M CIIPeH
3a xoca. Omie equn ¢ranar - BBP e B mupoka ymorpeba B
MOJIOBH HACTHUIIKH, OO, TIOKPUTHUSI, aAXE3UBHU (POpMyTIalluu
U TeYaTapCcKu MacTHIA.

®ramature ¢ Mo-IBITH BhraeBopoponHu Bepuru (DEHP,
DiNP, DiDP u DPHP) npeanmMHO HaMUpaT MPHIIOKCHHUE TIPH
PVC nmonumepn u kato miactu3onu. Te MoraT na ObIaT OT-
KPUTH B CTPOUTEITHU U KOHCTPYKIIMOHHH MaTePHAaIIN, KaOenn
Y IPOBOJTHUIIH, TIOJIOBU HACTUJIKH, APEXHU, MEOEITH, BBTPEIICH
aBTOMOOUIIEH HHTEPUOP, UTPAYKH U MATEPHUAIIH 32 KOHTAKT C
xpanu. DEHP e npenMyInecTBeHO U3I0JI3BaH B NPOIBIIKE-
HHME Ha MHOI'O NOJMHH, HO IOCTENEHHO ¢ 3ameHeH oT DiNP
n DiDP/DPHP B noseueto ynorpedu. /Inec, DiNP u DiDP
— MPEJCTaBIABAIIM KOMILJICKCHA CMEC OT Pa3JIMuHO Pa3KJIo-
HCHU aJIKHITHUA BEPUTH — ChCTABJIABAT 0KOJIO 60% OT 00ImI0TO
KoJIm4yecTBO 1utactudukaropu B EBpora [90].

ENVIRONMENTAL HEALTH

also be found in electrical insulation, vinyl floorings,
home furnishings, toys, garden hoses, carpet pads, shoes,
rainwear, stationery and other.

In the European Union, the USA and Canada, a low
molecular weight phthalates are gradually being replaced
in many products with higher molecular. Their use still
dominated to about 2010. By extending the carbon chain
of the used phthalates are increasing their rigidity and
stability. Aware of the potential environmental pollution
and related health problems are introduced legislative
provisions and more phthalate plasticizers from 2010
onwards are shifting from non-phthalate ones.

SOURCES AND EXPOSURE LEVELS

Phthalates are not chemically bonded to plastics derived
of them or be released continuously into the air. They
can penetrate everywhere in the environment [49,97], but
they are not in high concentrations due to biodegradation
processes, photodegradation, and anaerobic degradation.
Higher levels are found in more urban areas and more
in the indoor than in outdoor air. The contribution of
phthalates exposure from the ambient air, the drinking
water and the agricultural pollution, associated with
plastic packaging, is unknown.

Several million tons of phthalates are used annually in
the world as plasticizers for the manufacture of plastics
and other products. The most important plasticizers are
DEHP, DINP and DIDP, which according to data from
2003 accounted over 75% of total European phthalates
consumption and exceed the amount of 1 million tonnes
[89,112]. Other common phthalates are DMP, DEP, DiBP,
DnBP and BBP. The most commonly used phthalate is
DEHP, mainly for softening and increasing the flexibility
of PVC for medical devices (tubing and packages for
intravenous transfusions), food packaging items for bath,
some floor and wall coverings. Another phthalate - DBP,
used as a softener for PVC, can be found in toys, pipes,
wallpaper, furnishings, raincoats, adhesives, nail polishes
and hairsprays. Another one, BBP, is in wide use in floor
coverings, paints, coatings, adhesive formulations and
printing inks. More long-chain phthalates (DEHP, DiNP,
DiDP and DPHP) are used primarily in PVC polymers
and plastisols.

They can be found in building materials, cables and
wires, flooring, clothing, furniture, automobile interiors,
toys and food contact materials. DEHP has been mainly
used for many years, but has gradually been replaced by
DiINP and DiDP/DPHP in the majority of applications.
Today, DiNP and DiDP - representing a complex mixture
of different branched alkyl chains - accounted for around
60% of the total amount of plasticizers in Europe [90].

Phthalates with shorter hydrocarbon chains, such as DMP,
DEP, BBP, DnBP and DiBP, are more often used in non-
PVC applications such as personal care products, paints,
adhesives, enteric-coated tablets in the pharmaceutical
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@ranaTure ¢ M0-KbCU BBIVIEBOLOPOAHU Bepuru, kato DMP,
DEP, BBP, DnBP u DiBP, mo-uecto ce usmnonspar B He-PVC
MIPUJIOKEHHSI, HAIPUMEp TPOAYKTH 3a JM4YHA Tprika, Oow,
JICTIMIIA, TIOKPUTHUS HAa CTOMAIITHO-YCTOWYUBU TAOJICTKH BHB
(dapMareBTHYHATA TPOMUTILICHOCT [22-25,59-66,98]. B EBpo-
Ma M3TOYHUITUTE Ha SKCIIO3UINS Ha Hal-pa3IpOCTPAHCHHUTE
8 ¢ramatau ecrepu - DEHP, DINP, DIDP, DMP, DEP, DiBP,
DnBP (npencraBnsBamm Hax 75% OT TOTAIHOTO KOJTUYECT-
Bo (ramatu B EBpoma) u BBP, ca xomenTupann ot Wormuth
et al. [114]. B MHOTO cily4an eKCTO3HUIIUATA MOXKE J1a C€ JIbJI-
KU TIPAKO WJIM KOCBEHO Ha M3MOI3BAHETO HAa TIOTPEOUTEICKH
IPOAYKTH, ChABPKAIIN (TaTaTH UM HAa OCBOOOXKAaBaHE Ha
(drasaTHU OCTATBIH.

XpaHa

OCHOBEH U3TOYHHK Ha €KCIIO3UIINSI HA KhCOBEPIDKHU (DTaJIaTH
(mpenumuo DEHP) ca omakoBkuTe 3a xpanu [95]. [Tpe3 2011 1.
npoyuBane B CAIIl moka3Ba, 4ye camo ciie/l TpUIHEBHO Orpa-
HUYaBaHe Ha MIpHEeMa Ha MaKeTHPaHHU XpaHU, KOHI[CHTpaI[UH-
Te Ha DEHP B ypunata HamansBat HanonoBuHa [92]. pyru
W3CIIe/IBaHUsl, B KOUTO YYaCTHUIUTE ca OMIIN B IPOIBIKEHHUE
Ha 5 HU B M30JalMs OT NAKETUPAHU XPaHU, BKIIOUUTETHO U
Ha BereTapraHcKa JNeTa, TOKa3BaT CTaTUCTHYECKH 3HAYHMO
MIOHVKCHHE B HUBaTa Ha (ramaTtu B ypurara [58]. 3HaunTen-
uu HuBa Ha DEHP u DBP ca oTkputu B npUroTBeHu XpaHu
KaKTO MIPEH, TaKa U Clie]] TaKeTHpaHe, KOUTO ca MpeIaraHu
Ha JIeTla 4pe3 IporpaMu 3a YIIIHIHO XpaHeHe [12].

OrpaHuyeHUTEe HAIUYHM JaHHHM II0Ka3BaT, Y€ XpaHUTEl-
HUST MpUeM OOMKHOBEHO IPEACTABJIsIBA OCHOBHHSAT IIBT HA
ekcrio3uius Ha (ranatu [109]. dranatu ca HAMEpEeHU BBHB
BCHYKH BHJIOBE XPaHH U MOPAJH JIUIIOPUITHUS UM XapaKTep,
MPEUMYIIECTBEHO B XPaHH, ChABPKAIIM Ma3HUHU (MJICYHH
nponykTu, puba, Mmeco, u macina) [21,31-33,42,85, 91,101,113].
BbB BCcHYKM BB3pacTOBH TPYIH NPHEMBT C XpaHa ce OLeHS-
Ba KaTO HaW-JIOMUHUPAINUAT BT 3a excrosuuus Ha DEHP:
Hax 90% npu jeua, MoApacTBaIly M Bb3PAaCTHHU, U MPUOIIHU-
s3utenHo 50% mnpu kbpmadetra u Manku gena [111]. Xpaunu-
T€ Ce CUMTAT 32 Hall-BAXHUST M3TOYHUK Ha EKCITO3UIIMS Ha
BHCOKO MOJIEKYJIHM (hTajaTy 3a oouiara rnomyianus, lopaiu
M3I0JI3BAHETO HA IJIACTMACH KAaTO ONAaKOBBYHU MaTepUaH
1 B 000py/IBaHETO B XPaHUTETHO-BKYCOBATa IIPOMHUIILIEHOCT
[115]. 3ambpcsiBaHe MOXKe J1a HACTBIIM IO BpeMe Ha IMpepa-
0oTkarta, TPaHCIOPT, ONAKOBaHE M CbxpaHeHue. [lopaau
MPUCHCTBUETO Ha ()TA]AaTH BHB BCHMUKH I'pynu Xpauu [8,11-
15,47,75,82,103], mpu kbpMadeTaTa KbpMaTa € JOMbIHUTENICH
uztounuk [45,73,83]. Excrio3unusra Ha (ranatu upe3 mor-
npinaHe ce oueHssa Ha 0.25 mg/day. OTkpura e u npsika 3a-
BUCHMOCT ME@Xy OTHOCHTEIHO BUCOKH HHMBa Ha ()Tajatu B
HSIKOM Ma3HU XpaHU M yIUTbTHeHUsITa Ha Tyucr-od kanauku

[29].

W3mepumu nuBa Ha DEHP ca HamepeHu B yoBelikara mMac-
THa ThKaH NpHu rousiMa yact ot nonynauusita B CAILl. Cno-
pen npoyuBane Ha Stanley [99] B 31% ot 46 nmpobu doBemnika
MacTHa ThKaH ce onpeaensT orkpuBaeMu HuBa Ha DEHP.
Crnen noctbenBane ¢ querara DEHP ce npeBpblla oT 4peBHU-
te nunasu 10 MEHP, koiiTo cien ToBa npenMyIecTBEHO ce
abcopbupa. Janau ot Koch u cpaBt. (2006) [69] u Fromme
u cpaBT. (2007) [43] mocodBaT XpaHUTEIHHUTE MPOTYKTH
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industry [22-25, 59-66,98]. The sources of the exposure
to the most common phthalate esters - DEHP, DINP,
DIDP, DMP, DEP, DiBP, DnBP (representing over 75%
of the total amount of phthalates in Europe) and BBP,
are discussed by Wormuth et al. [114]. In many cases,
exposure can be attributed directly or indirectly to the
use of consumer products containing phthalates or
release of residues of phthalates.

Foods

The main source of exposure to short-chain phthalates
(mainly DEHP) are food packagings [95]. In 2011 U.S.
study showed that after only three days of limiting the
intake of packaged foods, concentrations of DEHP in
urine reduced by half [92]. Other studies in which
participants were five days in isolation from packaged
foods, including vegetarian diet showed a statistically
significant decrease in the phthalate levels in the urine
[58]. Significant levels of DEHP and DBP were found in
cooked foods, both before and after packaging, which
have been offered to children through the school feeding
programs [12].

The limited available data indicate that food intake is
usually a major source of exposure to phthalates [109].
Phthalates are found in all types of food, mainly in fatty
foods (dairy, fish, meat, and oils) due to their lipophilic
nature [21,31-33,42,85, 91,101,113]. Food intake was
assessed as the most dominant pathway of exposure to
DEHP in all age groups: 90% in children, adolescents
and adults, and approximately 50% in infants and young
children [111]. Foods are considered the most important
source of exposure to high molecular phthalates in
the general population due to using of plastics as
packaging materials and the food industry equipment
[115]. Contamination can occur during the processing,
transport, packaging and storage. Due to the presence
of phthalates in all food groups [8,11-15,47,75,82,103]
infant milk is an additional source [45,73,83]. Exposure
to phthalates by ingestion is estimated to be 0.25 mg /
day. Direct correlation between relatively high levels of
phthalates in some fatty foods and seals Twist-off caps
[29] was also established.

Quantifiable levels of DEHP have been found in human
adipose tissue of a large part of the population in the
USA. According Stanley [99], in 31% of the 46 samples
of human fat tissue is determined detectable levels of
DEHP. According to Stanley’s study [99] in 31% of 46
samples of human fat have been determined detectable
levels of DEHP. After receiving of DEHP through the
diet, it is converted to MEHP by intestinal lipases and
then predominantly absorbed. Data supplied by Koch
et al., 2006 [69] and Fromme et al., 2007 [43] indicate
that food is the major source of exposure to long-chain
phthalates such as DEHP. The hypothesis that the
majority of the exposure of the phthalates is from dietary
origin was tested by Koch et al. [70] on the volunteers
who received only the mineral water for 48 hours. The
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KaTO OCHOBHHU M3TOYHHUIIM Ha €KCIO3ULIUS Ha JBJITOBEPHIK-
Hu ¢ranaru, karo DEHP. Xunoresara, ue no-ronsimara yact
OT CKCIO3UIIUsITA Ha (PTANATH € OT XPAHUTEJICH [IPOU3XO/, €
nscneasana ot Koch u cwast. [70] BbpXy 100poBOIILIH, TIPHU-
eMallld caMO MUHEepajiHa BOJa B MpOoIbIKeHHe Ha 48 daca.
[Ipo6u oT ypuHa Ipeau, o BpeMe U Clie/l Iepruo/ia Ha TiIaay-
BaHE MMOKAa3BaT, Ye¢ Ce OTHACIIAT Crelu(GUUHA METa0OIUTH Ha
DEHP, DINP, DNBP, DIBP u BBP B ypunara u kojiinuecTBo-
TO MM C€ U3MEHS C TeUueHHUe Ha BpemeTo. Hupara Ha meTabo-
autute Ha DEHP u DINP B ypunara ps3ko ce NoHMXkaBa 10
MHOT'0 HUCKH CTOHOCTH B paMKMTE Ha IbPBUTE 24 yaca U ce
3abpKaT Mpe3 BTOpUS JieH. ToBa eNMMUHUPAHE € CXOIHO C
nosenenneto Ha metadbonutute Ha DEHP u DINP cnen enu-
HUYHA TIEpopajiHa J103a MpU MIPOYyYBAHUATA BPXY YOBEIIKHUS
METa00IU3BM.

3a paszinka oT (TaJaTUTE C JBJITH BEPHUTH, XpaHaTa HE ¢
€/IMHCTBEH M3TOYHHK 3a EKCIIO3UIHS MPH KbCOBEPHUIKHUTE
DNBP, DIBP u BBP. Hsikou nukoBe Ha HUBaTa B €KCKpe-
MEHTHTE 10 BpeMe Ha NepHoJl Ha IlIaayBaHe, Hamp. cieq 36
n 48 gaca, ca cBbp3aHu ¢ Apyru n3roununy. [Ipeamnonara ce,
4ye Te3W APYrd U3TOUHULHU ca BbHIIHU [54]. BBP ce otkpu-
Ba caMo B 10% OT XpaHUTETHUTE NMPOAYKTH. YCTAHOBEHO
€, 4e KOJIMYECTBOTO Ha (hTajaTUTe, HAMEPEHH B XPaHMTE,
3aBHCH OT ITbPBOHAYAJIHOTO 3aMbpCABAHE Ha CHCTABKHTE,
W3IOJI3BAaHU B IPOU3BOJICTBOTO HA XPAaHWUTE, TEXHOJIOTHUTE
32 IPOM3BOACTBO HA XPAHUTEIHUTE NPOIYKTH, IEPUOAA HA
ChXpaHEeHHE (BpeMe Ha KOHTAKT C ONaKOBBUYHU MaTepHalIN),
TeMIeparypara, ChbIbp)KaHUETO HA MA3HUHU B XpPaHUTE, KaK-
TO U BHJIA HA OMIAKOBBYHMS MaTepHall.

®DakTOop, KOUTO MOXKE 3HAYUTETHO J]a YBEIMYH (PTATATHUTE
KOHIIEHTPAIlMN B XMBOTHHCKHA THKAHHW W, BIOCIEACTBHUE, B
XpaHHWTe, € ChABPKAHNETO Ha Ma3HHUHH. JaroSova et al. (1999)
[56] m3cnenBa pasmpeneneHUETO U KyMYJIUpaHETO Ha (Ta-
JaTH B THKAHUTE HA MpaceTa W MHUJIETA CIIE] OPATHO MPHIIO-
»keHue Ha Bucoku 103u Ha DEHP u DBP u ycranossBa, ue
¢dTanmatuTe ca pa3sIpOCTPAHEHHU ITABHO B THKAHUTE C BUCOKO
ChABP)KaHNE Ha Ma3HUHU (MTOJIKO)KHA MaCTHA MYCKYJTHA Th-
KaH Ha CBHHE, KOXKa U TIOAKOXHU Ma3HUHU Ha MUJIETA).

JlunmodumHUAT XapakTep Ha (TanaTUTE Ce MPOsBIBA U Upe3
OTKpPWBAHE HA 3HAUYNTEITHN KOHIICHTPALNHU B MIISIKO M MJICUHH
nponyktu. Jlokaro koHueHtpauuara Ha DEHP BbB BogHute
npo6u Bapupa ot 0.49 pg/L (neifionnsupana Boma) 10 9.78 pg/L
(MUHEpasTHa BOAA B CTHKJICHH OYTHUIIKN C METAJIHN KANlauKH |
PVC ynnsraenns), Prokipkova et al., 2002 [90] crobmaBar 3a
KonnyecTBa Ha obumn dramatu mexay 0.06 n 0.32 mg/kg (ot
xouto DEHP < 0.01-0.09 pg/kg) B chOpanute npodu oT Mits-
ko u 19.00 pg/kg B mpodu BucoxomacieHna cmerana (DEHP
Makc. 2.70 mg/kg). Hali-Brcoka e HaMepeHaTa KOHIICHTPaIUsI
B cupene (114 mg/kg o6mu dranaru, 17 mg/kg DEHP). Buco-
KM KOHIIEHTpaLuH Ha (ranaT B SINOHMS ca OTKPUTH B 1peo-
HU pa3dacoBku 005111, 32 KOUTO KATO M3TOUYHHUK Ca YCTAHOBEHH
enrokpatau PVC prekasunm. Crien 3a0paHa Ha U3IIOI3BAHETO
uM ripe3 2001 1., HUBOTO Ha (pTajmaT B XpaHUTE CIaa CPEITHO
110 4% OT HaMepeHHUTEe CTOMHOCTH Ipeau 3adbpanata [102].

Hugsara Ha dranatu ca 0COOEHO BHUMATEIHO MOHUTOPHPAHH
ot Petersen u Breindahl (2000) [86] B xpanu 3a 6ebeTa u Kbp-
MaueTa, Mpeajarany Ha nasapa B Jlanus. OTkpuBaH € TOHe

ENVIRONMENTAL HEALTH

urine samples before, during and after the period of the
fasting indicate that the specific metabolites of DEHP,
DINP, DNBP, DIBP and BBP are excreted in the urine,
and their amount varies over time. The levels for the
metabolites of DEHP and DINP in the urine fell sharply
to very low values within the first 24 hours and remained
at these levels during the second day. This elimination is
similar to the behavior of the metabolites of DEHP and
DINP in studies of human metabolism by administration
of a single oral dose.

Unlike the long-chain phthalates, food is not the only
source of exposure to the short-chain ones - DNBP, DIBP
and BBP. Some abrupt jumps in the levels of metabolites
in the faeces during the period of fasting of the volunteers
(for example, after 36 and 48 hours), are possibly caused
by the the receipt of the phthalates from other sources. It
is assumed that these other sources are external [54]. BBP
was only found in 10% of food products. It is established
that the amount of phthalates, found in food, depends on
the initial contamination of the ingredients used in the
production of food production processes, the period of
storage (time of contact with the packing material), the
temperature of storage, the fat content and the type of
packaging material.

The fat content is a factor that can significantly affect on
increasing the phthalate concentrations in animal tissues
and subsequently, in food. JaroSova et al. (1999) [56]
have studied the distribution and the accumulation of the
phthalates in the tissues of pigs and chickens after oral
administration of high doses of DEHP and DBP. They
found that phthalates are distributed mainly in high fatty
tissues (subcutaneous adipose tissues of the muscles of
pigs, skin and subcutaneous fat of poultry).

The lipophilic nature of the phthalates is manifested by
detection of significant concentrations in milk and milk
products. While the concentration of DEHP in water
samples ranged from 0.49 ng/L (deionized water) to 9.78
pg/L (mineral water in glass bottles with metallic caps
and PVC gaskets), Prokipkova et al., 2002 [90] reported
amounts of common phthalates between 0.06 and 0.32
mg/kg (DEHP <0.01-0.09 pg/kg) in milk samples and
19.00 pg/kg in high fat cream samples (DEHP max. 2.70
mg/kg). The highest concentration has been measured in
the cheese (114 mg/ kg total phthalates, 17 mg/ kg DEHP).
The Japanese have been found high concentrations
of phthalates in small packs lunch. As a source were
established PVC disposable gloves. After the ban in 2001
on the use of PVC gloves, the level of phthalates in food
dropped to about 4% of the values determined values
before the ban [102].

The phthalates levels have been especially closely
monitored by Petersen and Breindahl (2000) [86] in
foods for infants and toddlers, available on the market in
Denmark. It has been detected at least one of the phthalates
DBP, BBP and DEHP in almost 50% of the baby food
samples, but at concentrations far below the levels of TDI.
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enun ot ¢pranarure DBP, BBP unu DEHP, B noutu 50 % ot
npoduTe 6eOCeIIKN XpaHH, HO MPH KOHLEHTPAIIMA MHOTO T0J1
nusara ot TDI. Balafas et al. (1999) [5] ca onpenenuin cbab-
pkaHuMe Ha (rajaTh B MaTepualii OT ONAaKOBKU 32 XpaHU B
nmuanasona 5-8160 pg/g. Hait-uecto ce cpemra DEHP (2-7058
pg/g), a cemo DBP n BBP. Hali-Brcokn KOHIICHTpaInuu Ha
(TanaT ca OTKPUTH B OMIAKOBKH OT TIOJINETHJICH U ChIIBPIKa-
M TIeYaTHA eTUKeTHPOBKa. [Ipenmnonara ce, ue me4aTapcKuTe
MacTHJIa Ca OCHOBHHUST U3TOYHUK HA 3aMbPCSIBAHETO HA Xpa-
HUTE C (hTaJaTH.

JIHeBHHAT mpueM OT (TajaTd, OLUCHEH Ha 0a3a MEeTa0oIUT-
HUTE KOHICHTPAIlUX B YpUHATa B 36 SIMOHCKH TOOPOBOJIIH,
€ CpaBHEH C OYaKBaHUTE JHEBHU MPUEMH OT Bb3AYyX U JUETa
[54]. Ycranosenute croiiHoctu 32 DEHP u BBP ca cxonnu ¢
M3YUCIIeHUTE Ha 0a3a BBhHITHA excrio3umusa. OT apyra cTpaHa,
excriozuuuute 3a DMP, DEP u DNBP upe3 nuerara u Bb31y-
Xa ca ToJ| TIOJIOBUHATA OT M3YMCICHUTE Ha 0a3a eKCKpeIus
Ha ypuHapHUs MeTabouT. ToBa MOTBBPXKIaBa, 4e B SmoHus
excriozunusTa Ha abiarosepuxkHure DEHP u BBP npousruua
MPEUMYIICCTBCHO OT XpaHaTa, HO 3a (hTaIaTUTE ¢ KbCa BEpPH-
ra DMP, DEP u DNBP uma 1onbIHUTEIHN IBTUIIA HA €KCIIO-
3UIMS, HATIP. IPOAYKTH 3a JIMYHA IPHKA.

npOD,YKTVI 3a JINYHa rpmxa m KoametTuka

Pennna mpoyuBaHus ca (OKyCHpaHHM BBPXY €KCHO3HUIUS Ha
¢ranatu B oblIaTa MOMyNalus, MPOU3THYAIIA OT JOMBJIHHU-
TETHU U3TOUYHUIIM, OCHOBHO KO3METHYHH MPOAYKTH, IPOTYK-
TH 3a JMYHA T'pUXa U JPYyTrH OOWOYNOTpeOMMH MpeaAMETH
(Tpexu, BUHUJIOBU pBKaBULIU U T.H.) [17,50,57,93].

@Tanatu ce ChABPKAT B KO3METHKATA - JTAKOBE M I'ElIOBE 32
Koca, JIaK 32 HOKTH, JIe30/I0paHTH, Nap(pIOMH, CalyHH, IIaM-
MMOAHU, APOMATHU3aTOPH 32 BB31yX, KBJIETO YECTO Ca TOCOYCHH
Karo “apomar’ B CHUCHIUTE C aphrOMHU cbcTaBkH. Duty et
al. [17] u3cnenBar Bpb3kaTa MeX Ay ynorpedara Ha POy KTH
3a JIMYHA I'PUKA U eKCITO3UIIMSITA Ha HsIKoJKo (ranaru (DMP,
DEP, DNBP, BBP u DEHP), ananusupaiiku cbOTBETHUTE Me-
TabOJINTH B yprHAaTa. YioTpedaTa Ha 0J€KOJIOH B a ThpIICIB
CTaTUCTHUYECKU 3HAYMMO KOpEJIHpa C MO-BUCOKH HHUBA Ha MO-
HoectepsT Ha DEP B ypura. OTKpuTa € Bph3Ka MEXIY Opos
Ha €HOBPEMEHHO M3IMOJI3BAHUTE PA3IIMYHU BHUJIOBE MPOTYK-
TH 3a JIUYHA TPHJKa U KOHIEHTpanus Ha MeTabonuta Ha DEP
B ypUHa.

Adibi et al. [2] ycTaHOBSIBAT CTATUCTHUYCCKU 3HAYUMU KOpE-
JIallM¥ MEX]ly KOHLEHTpaluuTe BbB Bb3ayxa Ha DEP, DNBP
u BBP u ypuHapHuTe HHBa Ha CbOTBETHUTE MOHOECTEPHHU
MeTaGonutH B 25 Gpemennu xenu oT Hio Mopk, 1okaro 3a
DEHP otcecTBa TakaBa kopemamnus. Becker et al. [6] u3-
cleaBaT Bph3KaTa MEXAY YPHHAPHUTE HUBA HA META0OJIHT Ha
DEHP B 239 repmancku aena u konnentpanuute Ha DEHP B
poOu JoMarieH mpax. Berpekn 4e aHaiu3uTe Ha JOMAIIHUS
Mpax IMOoCOYBAT BUCOKM HMBA HA 3aMbpCABAaHE C (TaaTH, HE
ce J0Ka3Ba CTaTUCTUYECKH 3HAYMMa KOpenanus ¢ HuBaTa Ha
MeTa0OMUTHTE B yprHAaTa. ToBa MOTBBPIK1aBa 3aKII0UEHUATA
na Koch et al. [70] u Fromme et al. [44], ue OCHOBHUST U3TOY-
HUK Ha eKCIoHWpaHe Ha jbiaroseprxHu dranatu (DEHP u
DINP) e upe3 xpaHUTeNTHUTE NPOAYKTH, JOKATO IPU MO-Kb-
copepmxauTe (DNBP, DIBP 1 BBP) cbe chioTo wiu nopu
[O-TOJISIMO 3HAYEHUE ca JPYrd U3TOUHUIM, HAMUPAIIH CE B
HETIOCPEICTBeHA ONM30CT 10 XPAaHUTEIHHUTE MPONyKTH. [Ipn
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Balafas et al. (1999) [5] have been determined content
of phthalates in food contact materials in the range 5-
8160 ng/g. The most common is DEHP (2-7058 pg / g),
but DBP and BBP, too. The highest concentrations of
phthalates were found in polyethylene packaging having
printed labeling. It is assumed that printing inks have
been the main source of phthalates contamination.

The daily intake of phthalates assessed on the basis
of metabolic urinary concentrations in 36 Japanese
volunteers was compared with the estimated daily intakes
by air and by diet [54]. The established values for DEHP
and BBP correspond to those calculated on the basis of
external exposure. On the other hand, exposure to the
DMP, DEP DNBP and through diet and distance are less
than half of the calculated ones based on the excretion
of urinary metabolite. This confirms that in Japan the
exposure to long-chain DEHP and BBP derives primarily
from food, but there are additional exposure pathways, as
personal care products, that form the exposure to short-
chain phthalates DMP, DEP and DNBP.

Personal care products and cosmetics:

A number of studies have focused on exposure to
phthalates in the general population resulting from
additional sources, mainly cosmetics, personal care
products and other objects in General Use (clothing,
vinyl gloves, etc.) [17,50,57,93].

A number of cosmetic products contain phthalates - hair
sprays and hair gels, nail polish, deodorants, perfumes,
soaps, shampoos, air fresheners, where the phthalates are
often labeled as “fragrance” on the lists of ingredients.
Duty et al. [17] analyzed the corresponding metabolites
in urine, to explore the relationship between the use of
personal care products and exposure to several phthalates
(DMP, DEP, DNBP, BBP and DEHP). The use of eau
de cologne and aftershave statistically significantly
correlated with higher levels of the monoester of the
DEP in the urine. Relationship between the number
of simultaneously used different types of products for
personal care and concentration of metabolites of DEP in
urine is demonstrated.

Adibi et al. [2] found statistically significant correlations
between the airborne concentrations of DEP, DNBP
and BBP and the urinary levels of the corresponding
monoester metabolites in 25 pregnant women in New
York, while such a correlation is absent for DEHP. Becker
etal. [6] examined the relationship between urinary levels
of metabolites of DEHP in 239 German children and
concentrations of DEHP in house dust samples. Although
in the house dust has been found high levels of phthalate
contaminations, statistically significant correlation with
the levels of relevant metabolites in urine has not been
proven. These data confirms the findings of Koch et
al. [70] and Fromme et al. [44], that the main source of
exposure of the long-chain phthalates (DEHP and DINP)
are via foodstuffs, while for the short-chain-phthalates
(DNBP, DIBP and BBP) - other sources located in close
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KbpMaueTa U MallKi Jela, MOCTaBsiHe B yCTa HA MTPAYKU U
JpyTH TpeaMeTH, u3padoteHn or miactudunupan PVC,
MOKE J1a JI0BEJIE JI0 JIOMIBJIHUTEIICH MIepopaliCH MPHEM Ha Hsi-
kou (ranaru [4, 25].

Wormuth et al. [114] oneHsiBaT cpeaIHusi MPUHOC HA pa3-
JIMYHUTE U3TOUYHHMIU KbM SKCIIO3ULIMSATA IPH EBPOMCHIUTE.
BbB BCcUYKH BH3PACTOBH I'PYIH JOMUHHUPAIIUST BT HA €KC-
no3unus e ype3 xpanara: Ha DEHP - max 90% ot o6miaTa ex-
CIO3WIINS TIPH JleTla, IOHOIIH U Bb3pacTHH; 50% mpu 6edera
u Manku aena; Ha DNBP - mexay 40 % npu THHHEH K BpH
ot xeHcku 1o 1 90 % mpu Be3pacTHH MBXKe; Ha DIBP - 60%
MIpH KbpMadeTa u MaJku Aena u Hax 90% B qpyrute BB3pac-
TOBH Tpynu. BUCOK MPUHOC Ha XpaHara B 00IaTa SKCIIO3H-
nus umat quoytundtaitarure (DNBP u DIBP). Ilpu npyru-
Te nBa (ramara ¢ kbca Bepura (DMP u DEP) npuHOCHT Ha
XpaHara KbM 00I11aTa eKCHO3UIUs € OIICHEH KaTo HUCHK 3a
BCHUYKH Bb3PaCTOBH I'PYIIH.

3a nearoseprkuuTe Graigaru (DINP u DIDP) Wormuth et al
[114] mocouBaT mbTHUIIA HA €KCTIO3UITUS, PA3JIUYHU OT TE€3H 32
DEHP. ToBa ¢ noHsIKb/Ic M3HCHABAIIO, Tl KATO Te3u (Taja-
1 ca 3amecturenu Ha DEHP B cbBpeMeHHUTE IPUIIOKEHHUS.
3arosa Wormuth et al. [114] npeanonarat, 4e mopauu mpore-
ca Ha 3aMsiHa € BEpOsITHO MoJiesIuTe Ha excriozunust Ha DINP
u DEHP na cranar noqo6uu B 0113K0 OBCIIC U XpaHaTa J1a
ce MPEeBBbPHE B OCHOBEH U3TOYHUK Ha ekcrioHupaHe Ha DINP.
DEHP e Haii- 3HauuTeNHUAT (TasaT B OKOJIIHATA CpeAa, KO-
TO NPUHAJISKH KBM I'PyHaTa Ha BACOKOMOJIEKYJIHUTE U AbJI-
roseprxHu dranaru. DEHP ce u3non3ea B MHOXXECTBO HOT-
peOUTEINICKN POAYKTH, 0COOSHO T€3U, HAIIPABEHHU OT I'bBKaB
PVC. Ilopanu HeroBaTa TOKCHYHOCT, WM3IOJI3BAHETO MY B
MpeIMEeTH 3a MOCTaBsiHE B ycTaTa IPU HUKHEHE Ha MIICUYHU
3b0M U B UI'PAYKM 32 MAJIKHU Jiela 70 rojsMa CTEleH e mpe-
yctaHoBeHo, HO DEHP npoabixkasa i1a ce u3nomnssa B ApexH,
UTPavyKH, XpaHUTEITHN KOHTEHHEPH, MEIMIIUHCKO 000py/Ba-
HE U B IIMPOK CIIEKTHP CTPOUTEIHH, OUTOBU U aBTOMOOUITHH
nponyktu [49]. OneHkuTe 3a €KCIO3UIMs Ha KbpMadeTa OT
nbpBUeHe Ha Meku PVC urpauku Bapupart B IIMPOKU TPaHUIH,
Karo HeoTaaBHa ekcrosunusita Ha DINP e onenena Ha 5.7 g/
kg/day 3a nera Ha Bb3pacT 3-12 meceria [49].

MeaukameHTU U MegULMHCKO o6opyaBaHe

CrnenududeH N3TOTYHUK Ha BUCOKa ekcrio3nuus Ha DEP nin
DNBP e npuembT Ha MEIUKAMEHTH C EHTEPUYHO MTOKPUTHE,
KOMTO MOTaT Ja ChIBPKAT 0 HAKOJIKO MIUIUTpaMa OT TE3H
¢ramaru [48]. Cnen nmpuemM Ha TaKWBa MEIUKAaMEHTH, METa-
OONMMTHUTE HHBAa B ypHHATa Ca HAKOJIKO II'BTH IIO-BHCOKH
oT Te3u 3a obmara momymanus [48,51,96]. [Ipu manueHTH €
Bb3MOXHa BHCOKa ekcrnio3uuinss Ha DEHP upes menununc-
ku m3nenust or PVC - kpbBHHM nakeTH, OaHKW U TPHOMIKH
[40,94,107]. ITpu kppMadeTa, MOIOKESHH HA HHTEH3UBHO Jie-
genue [9, 69,107], ca OTKPUTH €KCTO3UITUH 10 HAKOIKO MH-
murpama DEHP/kg/day. I1pu marneHTH Ha ARaIn3a U JOHOPH
Ha KpbB, € oTkpuTa excrozuis Ha DEHP, cBbp3ana ¢ me-
TUIWHCKHATE Tpouexypu [67,68,106]. 3mepBaneTo Ha ypH-
HapHuTe MetabonmTu Ha DEHP e usnon3sano ot Monfort et
al. [84] kaTO CKPUHUHT MSIpKa 32 HE3aKOHEH KPBBEH JOIHUHT
NP CTIOPTUCTHU. V3mon3Ba ce (akThT, 4e MOBUIICHUETO Ha
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proximity to foodstuffs are are just as or even more
important. Putting toys and other articles of plasticised
PVC in the mouth by infants and young children may lead
to additional oral intake for them of certain phthalates [4,
25].

Wormuth et al. [114] have evaluated the average
contributions by the different sources to exposure in
Europeans. The dominant exposition pathway in all age
groups is via food. This represents as follows: for DEHP -
over 90% of the total exposure in children, adolescents and
adults; 50% in infants and young children; for DNBP - 40%
in adolescent girls and reaches 90% in adult men; for DIBP
- 60% in infants and young children and more than 90%
in other age groups. The largest contribution to the overall
exposure via foods comes from two dibutyl phthalates -
DNBP and DIBP. For the other two short-chain phthalates
(DMP and DEP), the contribution to total exposure via
foods is estimated to be low in all age groups.

Wormuth et al [114] indicate different exposure pathways
for the long-chain phthalates (DINP and DIDP) from those
for DEHP. This is somewhat surprising as these phthalates
are substituents of DEHP in modern applications. That
is why, Wormuth et al. [114] have suggested that due the
processes of replacement is likely the patterns of exposure
to DINP and DEHP to become similar in the near future
and probably the main source of exposure to DINP would
be through food. DEHP, which belongs to the group of
high molecular weight and long-chain phthalates, is the
most significant in the environment. It is used in many
consumer products, especially made of flexible PVC.
Because of its toxicity, its use in production of articles
intended to be placed in the mouth, teethers for the babies
and toys for toddlers have been halted but DEHP is still
used in clothing, toys, food containers, medical equipment
and in a wide range of construction items, household
items and car products [49] Exposure estimates for infants
chewing soft PVC toys vary widely. Recently, exposure
to DINP was estimated at 5.7 g/ kg/day for children aged
3-12 months [49].

Medicines and medical equipment

Specific sources of high exposure to DNBP or DEP is the
intake of medications with an enteric coating, which may
contain up to a few milligrams of these phthalates [48].
After the treatment with such medicaments, metabolite
levels in urine are several times higher than those which
are customary for the overall population [48,51,96]. In
patients after some medical procedures, it is possible to
discover increased exposure to DEHP as a result of the
use of PVC medical devices - blood packets, banks and
tubes [40,94,107]. In infants subject to intensive treatment
[9,69,107] have been found exposures of up to several
milligrams of DEHP/kg/day. In dialysis patients and
blood donors was found exposure to DEHP, related to
medical procedures [67,68,106]. The measurement of the
urinary metabolites of DEHP was used by Monfort et
al. [84] as screening for illegal blood doping in athletes.
The method is based on the fact that an increase in the
levels of phthalate metabolites in the urine may to serve
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HHUBATa UM B ypUHATA MOXKE JIa TIOCTY KU KaTO MHIUKATOP 32
CKOPOILIHO IIPEeJINBaHe Ha KPBB, KOETO € TPYIHO Ja Ce OTKpHE
¢ Apyro. MeaunuHCKHU IpoIeaypy, KOUTO MOTaT Jia J0BeAaT
J10 Haii-Bucoku j1o3u Ha DEHP npu neua, ca xemonuanusa,
KkpbBOnpenuBane u ap. [98]. B momenta DEHP e enunctae-
HUAT (PTasnaT, U3M0JI3BaH KaTO MIACTH()UKATOP B MEIUIUHC-
ku uznenus or PVC [112].

3a MbpcsABaHe Ha BoauUTe

MHoroOpoiiHl u3ciieBanus, mposeneHu ciuen 1980 r., mo-
KYMEHTHpAT TPUCHCTBHETO Ha (pTasaTé B CEAUMEHTHUTE H
MOBBpXHOCTHUTE Boau Ha EBpoma m CAILl, BKIIOYUTEITHO
B exocuctemarta Ha ['onmemute esepa. IIpe3 1990 r. DEHP,
DBP u DNOP ca otkputu BB @opT Epn 1 Huarapa (8 ng/L
nnu g/l xornentparnun) [15]. DEHP u DBP ca otkputu B
OTHaAbYHATA BO/IA OT HEPTOXMMHUUESCKHU 3aBOH I10 TPOTEXKE-
Hue Ha peka Cent Kitep [75]. BBP, DNOP u DBP ca noka3anu
B cenuMeHTHTe Ha peka eTpoiit [31]. Pubda ot T'omsimo e3e-
po B CAIIl u mpucranumara ca 3ambpcenu ¢ DEHP u DBP
[47]. TIpo6u ot mom3emMHu Boau OT 17 u3TouHnka B USHXSHT
B Kuraii ca amamusupanm 3a 16 ¢granatu npe3 2007 r. Pe-
3yJITaTHTE ca MMOKA3aJIi IOHE €UH U JOPH HAKOJIKO (TajJaTH
BBB BCHUKHU MTPOOH, KaTO 0OIIIOTO UM ChIbPIKaHUE Bapupa OT
80.12 mo 1882.18 ng/L. IIpeobmamgasat getupu: DIBP, DBP,
BEEP u DEHP. Konnentpamnuure va DIBP, DBP u DEHP ca
MPSKO CBHP3aHU C MPUTOKA HA BOAU OT pekute AHI3b, Xa-
HSHT U €3epOTO XOHTXY, KaKTO M C YIOTpeOuTe Ha PrajaTu
B CHOTBETHUTE pernoHu [117].

Or paiiona Ha 3arpe0 mpe3 1998 r. ca uzciieaBanu o0 96
HpO6I/I OT MOA3€MHHU, TCHAIIU TOBBPXHOCTHU U MATEHHU BOaU
3a ceabpkanue Ha DMP, DEP, DBP, BBP, DEHP u DNOP.
OTkpHBar ce equH WK noBeue Gpranatu B 93 ot 96-Te BOIHH
podu (97% ) npu KoHueHTpauuu B nuanazona ot 0.005 mo
18.157 g/L, cbe cpeana croitnocT 4.879 g/L. B muteitnara
Bona (ranatu ca oTkputh B 7 oT 9 ipobu (78% ), cbe cpenna
koHueHTpanus 0.887 g/L, [26-28,76]. DEHP e naii-uecto oT-
KpuBaHUAT (ranar - B 78 ot mpodute (81%) [82].

3aM'prﬂBaHe Ha no4YBaTa  Bb3AayXa

OcHOBHATa MPHYMHA 32 IPUCHCTBHE Ha (TaNaTH B MOYBATA
€ JICIOHMPAHEeTO Ha MPOU3BOJACTBEHH W OWTOBH OTMAJIBIIH.
butoBuTe OTHAABLM ca M3TOYHHUK HA MO-TOJISIMATa 4acT OT
¢dranature, THH KAaTO CBHABPKAT IIACTMACOBH OIAKOBKH.
WHaycTpusaTa ChIIO AOMPUHACS 3a 3aMBPCSIBAHE HA [TOYBATA.
Murpauusra u OTJIIaraHeTO Ha Pa3IMYHUTE BHJIOBE (TasaTH
ciiesl 0cBOOOKaBaHETO UM B OKOJIHATa Cpea € pa3jinyHa, B
3aBHCHMOCT OT TSIXHATa pa3TBOPHUMOCT BHB BOJIa U ApyTH (u-
3MYECKH XapaKTePUCTUKH, MPIKO CBBP3aHH ¢ KOHKPETHUTE
XUMHYHU CTPYKTYpH. OT iena ¢ ornaablu, Hanpumep DEHP,
nuMa TeHJICHILIUS J1a Ce CBBbp3Ba C [0YBAaTa M HE MUTPUPA J1a-
JIeY OT MSCTOTO Ha JIeIOHNpaHe. VI3BIEKBT OT /IeT0 MOXKE /1a
Bapupa ot nox 0.01 no 150 ppt DEHP [10]. B npucscTBHETO
Ha Pa3TBOPHUTENH, JIUIIUIN WIH APYTH XUApoHoOHU CHEau-
HEHHS, Pa3TBOPUMOCTTA Ha (TaJaTUTE OT JenaTa B MOJ3EM-
HUTE U MOBBPXHOCTHUTE BOAM HapacTBa. KoHIleHTparuu BbB
BB3/1yXa OT MOPSIbKA HA Ng/m* ca H3MEPEHH B OTAAJICYCHH OT
Jenata paionu [46].
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as an indicator of recent blood transfusion, which is
difficult to detect by other means. Hemodialysis, blood
transfusions and other medical procedures can lead to
the high doses of DEHP in children due to their lower
weight [98]. Currently DEHP is the only phthalate used
as a plasticizer in medical devices of PVC [112].

Water pollution

Numerous studies conducted since 1980, have
documented the presence of phthalates in sediment
and surface waters of the U.S. and Europe, including
ecosystem Basin Great Lakes. In 1990, DEHP, DBP and
DNOP were found in Fort Erie and Niagara (in ng/L or
g/L concentrations) [15]. DEHP and DBP were found in
wastewater from Petrochemical Refineries along the St.
Clair River [75]. BBP, DNOP and DBP were established
in the sediments of the Detroit River [31]. In USA Great
Lake fish and some ports are contaminated with DEHP
and DBP [47]. Groundwater samples from 17 sources
in Yianghan, China, were analyzed for 16 phthalates in
2007. The results have shown at least one or even several
phthalates in all samples, and their total content ranging
from 80.12 to 1882.18 ng/L. Prevalents are four of them:
DIBP, DBP, BEEP and DEHP. Concentrations of DIBP,
DBP and DEHP were directly related to the tributaries
of waters from the Yangtze River, Hanjiang River and
Honghu Lake, as well as with the use of phthalates in the
regions concerned [117].

In 1998 in the Zagreb area were tested a total of 96
samples of groundwater, stream water, surface water and
drinking water for the content of DMP, DEP, DBP, BBP,
DEHP and DNOP. One or more phthalates were detected
in 93 of the 96 water samples (97%) at concentrations
ranging from 0.005 to 18.157 g/L, with a mean of 4.879
g/L. In drinking water phthalates were found in 7 of 9
samples (78%) with a mean concentration of 0.887 g/L
[26-28,76]. The most frequently detected was DEHP - in
78 samples (81%) [82].

Pollution of soil and air

The main reason for the presence of phthalates in soil is
the landfill of industrial and household waste. Domestic
waste is the source of the most of phthalates because they
contain plastic packaging. The industry also contributes
to soil contamination. Migration and deposition of
different types of phthalates after their release into the
environment is different depending on their solubility
in water and other physical characteristics associated
with specific chemical structures. From landfills
DEHP, for example tends to bind to soil and does not
migrate away from the site of deposition. The extract
from the depot might vary from less than 0.01 to 150 ppt
DEHP [10]. In the presence of solvents, lipids, or other
hydrophobic compounds, the solubility of the phthalates
from landfills in ground and surface waters increases.
Airborne concentrations of remote areas of the landfills
were measured in the range of ng/m? [46].
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3aTBOpEeHN NomMeLeHuA

Jlpyr OCHOBEH M3TOYHHMK Ha €KCIIO3MILMs Ha (TajlaTH € Bb3-
JyXBT B 3aTBOPEHU NTOMEIIEHHS - HOBU MO0BU U CTEHHU MOK-
putust (10 0.2-0.3 mg DEHP/m?® B cTau ¢ npsicHO HHCTATHpaHH
MOZIOBM HACTHIIKH), MaTepuaiu 3a apromoomiu [105]. Hskon
¢ranatu (DBP, BBP u DEP) morat na monpuHecaT 3HaYHTE-
HO KBbM eKkcrno3uuusTa upe3 paumsane [1]. [losBara Ha actma
I JIela U PEeCTIpaTOpHU 3a00JsIBaHMS CE CBBP3BAT C METa-
Oonutn Ha nBa BUcOKoMoJekyHH ¢ranata (DINP u DIDP ),
MIPUCHCTBAIY BB Bb3/1yXa HA 3aTBOPEHHU MOMEIIEHHUS [7].

JTabopaTopHO obopyaBaHe

®dTanature ca pa3mpoOCTPaHECHN HABCAKBIC B OKOJHATA Cpe-
na. Be3gyxsr B maboparopusta, 000pyIBaHETO, H3IOI3BAHO
3a chOMpaHe W ChXpaHEHHE Ha MPoOU, MPOOOMOATOTOBKA H
aHanW3 3a HUBaTa Ha (ramaru morar aa ObAaT 3aMBbPCECHH.
Crnen 1980 1. B MHOTO IMyOTMKYBaHU JOKJIQJIHN CE OTOEISI3BA,
4e TOBA SIBJICHHE € IIOBCEMECTHO U C€ U3UCKBA MPEAIPHEMaHe
Ha NMPEBaHTHUBHU MEPKH 3a M30ArBaHe Ha JIaOOPaTOPHOTO 3a-
MbpcesaBane [103]. To e mpuynHa 1 32 OCHOBHUTE aHATUTHYHU
TPYJHOCTH IPH BUCOKOYYBCTBUTCIHUTE HHCTPYMCHTAHH
METOJI¥ 33 aHAJIM3 Ha (PTaJIaTH.

TOKCUYHU EDEKTHW.
ABCOPBLUNUA, PAINPEOENEHUE U
METABOJIN3BM

OCHOBHHUTE CYypOBHHH 3a IPOU3BOACTBO Ha (hranaty ca dra-
JaTeH aHXHMJPU]I U pa3nudHu ¢ranatHu ectepu. [Ipenumuo
OCTPHTE TOKCUYHU e(eKTH Ha (hTaaTHUSI aHXUAPUI ca CBBP-
3aHU C Jpa3HEIIUTe CBOICTBA BbPXY KOXAaTa, OYUTE U JIUTa-
BUIIMTE, HOCOITIBTKATA U pecnuparopHus Tpaxt [3]. B 3aBu-
CHUMOCT OT crienn(UIHNTE (TATATHN ECTEPH, CC M3II0JI3BAT
pa3IMYHU AJTKOXOIH (OT METAHON A0 TPUICKAHON, C IpaBa
WM Pa3KJIOHEHA BEPUTa), KOUTO UM IIPUAABAT pa3iIndHu (u-
3WYHU ¥ XUMUYHH CBOWCTBA CIIOpPEA MpeIHa3HAYEHUETO, HO
Y pas3liMyHa CTeNeH Ha TOKCHMYHOCT. Haii-o0mo cucreMHara
ocTpa TOKCHYHOCT HapacTBa NMpH adu(aTHUTE aJKOXOJU C
yIbJ)KaBaHE Ha BBIVICPOJIHATA BEPUTa, JOCTUIa MAKCUMYM U
criajia napaboJInYHO ¢ MOHM)KaBaHe Ha pa3TBOpuUMocTTa. He-
caTypUpPAHUTE AJIKOXOIH Ca MO-TOKCUYHU OT CaTypHUpPaHUTE,
a Te3H C Pa3KJIOHCHH BBIVICPOJHH BEPUTH Ca MO-TOKCHYHU OT
TE3U C TIPaBH BBIVICPOTHU BEPUTH.

Jlo MOMeHTa HsMa KOMIUIEKCHa U OKOHYATelIHA TOKCHUKOIO-
IMYHa OLIEHKA, HO HE3aBHCUMO OT TOBa, (hTaJlaTUTE ca Ipell-
roJiaraeMy MPUYMHUTEIU Ha 3APaBOCIOBHH mpodiemu. Oc-
Tpara TOKCHYHOCT Ha (ranatute e MHoro Hucka (LD50 1-30
g/kg); HO CyOXpOHUYHHUTE U XPOHUYHHUTE TOKCUYHU e(PeKTH
Ha (rajaTUTe W TEXHUTC METAOONHUTH ca 3HAYUMU. ToKcH-
KOJIOTMYHUTE M3CIeABaAHUS ca (DOKYCHpPAHH BBPXY TEXHHUTE
KaHIEPOI'CHHU, TEPATOreHHU U EHIOKPUHHH Bb3/CHCTBUS.
Hsikon ¢ranaru mokasBar penpoiyKTHBHA W TEpaTOreHHa
TOKCHYHOCT ITIPH OMUTH C KUBOTHU. [IpoyuBaHusTa BHPXY
TOKCHYHOCTTA Ha (DTATATUTE NPH KUBOTHH MOBIAMUTAT BBIIPO-
CH OTHOCHO BB3MOXHHTE €(DEKTH BbPXY YOBEIIKOTO 3/[paBe.

Bpmb3kara 103a-otroBop 1pu Qrajgatute € TpyIHO Jia ce ole-
Hu. B EBpoma mMa CTOMHOCTH 3a MOHOCHM IHEBEH MpUEM
(TDI) camo 3a msakou ¢ranaru, karo DEHP - 50 mg/kg bw;
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Indoors

Another major source of exposure to phthalates is indoor
air - new flooring and wall coverings, new car interiors
(up to 0.2-0.3 mg DEHP/m? in rooms with freshly installed
flooring) [105]. Some phthalates (DBP, BBP and DEP) can
significantly contribute to inhalation exposure [1]. The
occurrence of asthma and increased respiratory diseases
in children are associated with metabolites of the two
phthalates (DINP and DIDP, both high molecular) present
in the indoor air [7].

Laboratory equipment

Phthalates are ubiquitous in the environment. The air in
the laboratory, the equipment used for collection, storage,
samples preparation and analysis of the levels of phthalates
may be contaminated. After 1980 many published
reports noted that this phenomenon is ubiquitous and to
take precautions to avoid laboratory contamination are
required [103]. This phenomenon is the main reason for
the difficulties in highly sensitive analytical instrumental
methods for analysis of phthalates.

TOXIC EFFECTS.
ABSORPTION, DISTRIBUTION,
METABOLISM

The main chemicals for the production of phthalates are
phthalate anhydride and various phthalate esters. Mostly
acutetoxiceffects of phthalateanhydrideareassociated with
irritant properties on skin, eyes and mucous membranes,
respiratory tract and nasopharynx [3]. Depending on the
specific phthalate esters, can be used a variety of alcohols
(methanol to tridecanol, linear or branched chain), which
give them a variety of physical and chemical properties
according to the intended usebut also a different toxicity.
The systemic acute toxicity increases with extension of the
carbon chain of the aliphatic alcohols, reaches a maximum
and then parabolically decreases due to the reducing of
solubility. In general, unsaturated alcohols are less toxic
than for saturated while those of branched carbon chains
are more toxic than those having a straight carbon chain.

Currently thereis no integrated and definitive toxicological
evaluation of the phthalates, but nevertheless, they
are designated as supposed causes of health problems.
The acute toxicity of the phthalates is very low (LD50
1 - 30 g/kg); but subchronic and chronic toxic effects
of the phthalates and their metabolites are significant.
Toxicological studies have focused on their carcinogenic,
teratogenic and endocrine effects. Some phthalates have
shown reproductive and teratogenic toxicity in animal
studies. Studies on the toxicity of the phthalates in animal
studies raise questions about the possible toxic effects on
human health.

There are difficulties in assessing the dose-response
relationship for phthalates. In Europe there are values for
a tolerable daily intake (TDI) for only some phthalates, as
DEHP - 50 mg/kg bw; DBP - 10 mg/kg bw); BBP - 500
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DBP - 10 mg/kg bw); BBP - 500 mg/kg bw [76].

®dTanatuTe HE ca KOBAJICHTHO CBBP3aHHU C MOJCKYIUTE Ha
mIacTMacaTta 1 JIECHO C€ OTICINSAT Ype3 MPOIECUTE Ha MPSKO
0CBOOOXK/TaBaHE, MUTpAIUs, M3MApsABaHe, U3IyTrBaHe U a0-
pasus [112]. ToBa ce sBsiBa MpeATNOCcTaBKa 3a MPOHUKBAHE B
Opranusma 1o pas3jJM4HU IIbTHUIIA - MTOTIIBIAHC, BAUIIBAHE U
JiepMaHa abcopOIs ¥ IOpU HHTPABEHO3HO.

AbcopOiusita W pasnpeneneHHeTo Ha (ranaTuTe ca u3-
ClIeIBaHU TOAPOOHO TPH Xopa M J1abOpaTOpPHU >KUBOTHHU.
Crnen xaTo ce abcopOupaT B TAIOTO, PpTanmatute OBP30 XUM-
posIM3upar 10 ChOTBETHUTE MOHOECTEPH U METaOOIUTHTE CE
eKCKpEeTUpar ¢ ypuHara u pexanmnnre. Te He OnoakyMyaupar.
MeTabonu3MBbT € KadyeCTBEHO CXOACH HpH OO3alHHUINTE H
M03BOJIsIBA TPOYYBAHUSTA BPXY JKUBOTHHU Jla OBJAT MOJie3-
HU 3a U3SCHSIBAHE Ha TIOCIEAUIINTE OT EKCIIO3UIIUTA HA XOPa.
CriocoGHOCTTa Ha OpPraHU3MUTE Jia MeTadonu3upar QranaTu
€ CBbp3aHa C Bb3PacTTa U 3aBUCH OT OCHOBHUSI 3/IpaBeH CTa-
TyC 110 HAYMHHU, KOUTO HE ca 100pe u3y4enu [72]. BB Bcnuku
M3CIIe/IBAHN OPTaHU3MH META00IM3MBT € ObP3 1 eTMMHUHALIU-
ATa HACTBIIBA B PAMKHTE Ha YacOBE, C ITBJIHO OTACISHE 10
eIvH - 1Ba auu [71].

B xpanocMunatenHus TpakT AMECTEPHT OBP30 ce paslenBa
Ha MOHOECTEPH, KOMTO C€ CUUTAT 32 HOCUTEIU HAa TOKCHYHUTE
eexTr. MoHOECTEpUTE MOTaT IOIBJIHUTEITHO J1a CE pa3Kbear,
3a n1a obpasysar oprodocdar. uankundranature ¢ JbJITH
cTpaHn4HM BepurH (Hag C4) ca 00eKT Ha OKCHIATHBEH MeTa-
6omm3bM. Morar 1a ce eKCKpeTHpar pa3iInyHi METaOOIUTH
- KaKTO CBOOOJTHY, TaKa 1 KOHIOTUPAHH C TJIIOKYPOHOBA KHCe-
nuHa [96]. IuankundTranaTuTe ¢ MO-HUCKO MOJICKYITHO TET-
JI0 ¥ TEXHUTE META0OIHUTH € EKCKPETHUpaT ¢ ypuHarta. Te3n
CBhC CPEHO U BUCOKO MOJIEKYJIHO Teriio, kato DEHP u DINP,
ce OTHENAT W ¢ ypuHaTa, u ¢ ¢dekamuute. Peaumna o-DAP-
METabOJINTH ca OTKPUTH B OMOJIOTMYHM TEYHOCTH - YpHHA,
HKII'bUKA, (PeKaIuu, KPbB, MIISIKO U CIIOHKa. MoHOecTepuTe ca
Hal-pa3npoCcTpaHCHUTE META0OIUTH Ha (hTATATUTE C [TO-HHUC-
KO MOJICKYJIHO TEIJI0, 8 OKUCIUTEIIHUTE METabOJIUTH ca Hak-
pa3npocTpaHeHUTEe METa0ONINTH Ha (TAJATUTE C MO-BHCOKO
MOJIEKYJIHO TEIJIO M ca MpearnouynTanu onomapkepu 3a DINP
u DEHP. Cropen Koch et al., 2005, 2006 [67-69] Haii-o0mara
MeTa0OoIMTHA CXeMa BKJITIOUBA pa3lielBaHe Ha (TasiaTa 10 Ibp-
BHUYeH MeTabonut - MoHOecTep MEHP, xoliTo MeTabomm3upa
Ype3 pa3IMdHN OKUCIUTETHH PEAKIIIH JI0 BTOPHYHU METa00-
JIUTH MOHO(2-eTU—5-xuapokcuxexcun)pranat (SOH-MEHP)
1 MOHO(2-eTHI-5-0kco-xekcum)dranar (5-okco-MEHP) [116].

Crnen nepopajiHO NPUIIOKEHHUE, MO-roIsIMaTa 4acT OT J03aTa
DEHP ce abcopbupa xato monoectep MEHP. OuakBanara
eKCIIO3UIIUS TpH Xopa ce oreHsBa okoio 4.30 ng DEHP/kg/
day, HO HSIKOM TPyIH OT HACEJIEHHETO MOTaT Ja NMaT 3Hauu-
TEJIHO MO-TOJIsIMa EKCIO3HMIMsI, MPOU3THYalla OT yrnorpeda
Ha TUTaCTUGUIIUPAHN MEIUIMHCKH ycTpoiicTBa [88]. MEHP
ce o0pasyBa CBIO OT €CTePas3y B TAIOTO CIIET HHTPABEHOZHO
MIPIJIOKEHNE U € 00EKT Ha OOIIMPHUSA OKCHIaTHBEH MeTalo-
nu3eM oT [{utoxpom P450 cucremara [53]. Ensumure, KouTto
pasrpaxaar DEHP B MEHP ce nHamupar riiaBHO B uepBara,
CBIIO B UepHUs Apod, ObOpenuTe, benure 1podoBe, MaHKpea-
ca ¥ masmara. Teii kato npespsiianero Ha DEHP no MEHP
MpOoTHYA MNPEJUMHO B CTOMAIIHO-UYPEBHUS TPAKT, EKCIIO3U-
uusita Ha DEHP upe3 noribliane e no-omnacHa oT UHTpPaBe-
HO3HATa EeKCIIO3WIMS, KOSATO JIO TOJIIMa CTEHEH 3a00MKalls
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mg/kg bw [76].

Phthalates are not covalently bonded to the molecules of
the plastic material, and they may easily be released into
the environment through the processes of migration,
evaporation, leaching and abrasion [112]. This is a
prerequisite for entering into the human body in different
pathways - ingestion, inhalation and dermal absorption
and even intravenously.

Absorption and distribution of phthalates have been
studied extensively in humans and laboratory animals.
After the phthalates are absorbed into the body, they
are rapidly hydrolysed to the corresponding monoesters
and then the metabolites are excreted through the urine
and the faeces. They do not bioaccumulate. Metabolism
is qualitatively similar in mammals. This fact allows
animal studies to be used to clarify the consequences
of exposure to phthalates in humans. The body’s ability
to metabolise phthalates is age-related and depend on
the basic health status in ways that are not fully studied
[72]. In all studied organisms, metabolism is fast and
elimination takes place within hours, with the full
elimination within one - two days [71].

In the gastrointestinal tract diester quickly cleaved to
monoesters, which are considered to be responsible
for the toxic effects. The monoesters can be further
decomposed to orthophosphate. Dialkyl phthalates
with long side chains (over C4), are subject to oxidative
metabolism prior to excretion. Excreted metabolites can
be both free and conjugated with glucuronic acid [96].
Dialkyl phthalates with a lower molecular weight and
their metabolites are excreted in the urine. Those with
middle and high molecular weight, DEHP and DINP,
and are excreted in the urine and the facces. A number
of o0-DAP-metabolites were detected in biological
fluids - urine, bile, feces, blood, milk and saliva. The
monoesters are the most prevalent metabolites of the
phthalates with a lower molecular weight, while the
oxidative metabolites are the most common metabolites
of phthalates of higher molecular weight. The second
ones are preferred biomarkers for DINP and DEHP.
According to Koch et al., 2005, 2006 [67-69], the most
common metabolic pathway involves cleavage of the
phthalates to primary metabolite - monoester MEHP,
which metabolises via various oxidation reactions to
secondary metabolites mono (2-ethyl-5-hydroxyhexyl)
phthalate (SOH-MEHP) and mono (2-ethyl-5-oxo-hexyl)
phthalate (5-oxo-MEHP) [116].

After oral administration of DEHP, the bulk is absorbed
by monoester MEHP. The expected human exposure is
estimated around 4.30 ug DEHP / kg / day, but some
groups of the population may have significantly greater
exposure resulting from the use of plasticized medical
devices [88]. MEHP is formed also by esterases in the
body after intravenous administration, and it is the
object of the extensive oxidative metabolism by the
cytochrome P450 system [53]. The enzymes that degrade
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uypeBHus TpakT. MEHP He e enuncTeen merabonut na DEHP.
MHOro OT M3BECTHUTE JIPyT'M BTOPHYHU METAOOJIUTH HE ca
U3CJICABAHU 32 TOKCUYHOCT.

DEHP npuunHsBa TOKCHYHOCT IPH )KUBOTHHU B PEIIUIIA Opra-
HU 1 CUCTEMH: YE€PEH P00, peNpOAyKTHBHHI OPTaHHU ITPH JBa-
Ta Toja, chple, oenu aApodoBe, OBOPEIH, BEPXY Pa3BUTHETO
Ha eMOpHOHa U TIofa.

TOKCHUYHUTE BB3JCHCTBUS MIPU HUCKU J03M HA CKCIIO3UIIHS,
KOUTO Ca OT Hal-rOJsIMO 3HAYEHHUE 3a Xopara, 3acsarar 4ep-
HUs Apo0 U Tectucute. JJaHHUTE 32 XOpa ca MHOTO OrpaHHye-
HU. Pa3unTa ce OCHOBHO Ha MPOYYBAHHUS MPH KUBOTHU U HA
CXOJICTBOTO B META0OJIM3Ma.

W3BecTHO ¢, 4e (hrajaTuTe MPOsiBSIBAT CBOSITA TOKCHYHOCT OIIIC
B MpeHaTalHus nepuoj. Hskoun edextn BKirouBaT aedopma-
MU HA PENPOAYyKTUBHHUTE OPraHd (XUIOCHAIHS, KPUIITOP-
XHM3bM), HAMAJICHO AHOT€HUTAIIHO PA3CTOSIHUE, Bb3/ICHCTBUE
BBPXY IUIOJOBUTOCTTA U OPEMEHHOCTTA, HAMAJIEHO TErJI0 Ha
PeNpoAyKTUBHUTE OpraHH, HapylieHue BbB (YHKIIMOHUPA-
HETO Ha TECTHCHTE, BB3JICHCTBUE BBPXY OpraHMU3alusTa H
(GYHKIIMOHUPAHETO Ha 3aPOAUIIHUTE KJICTKH U CIICPMATOrO-
HHUAJTHUTE CTBOJIOBHU KJIeTkH [16,41,60-66;100].

[Tpu npoyuBaHus BBPXY KUBOTHH, (hTanaTuTe ca uaeHTHu -
nupanu kato EDP (endocrine disrupting chemicals) Haii-Bede
3apagu TAXHOTO BB3/CHCTBHE BBPXY MBKKATa PENPOAYK-
TUBHA cuctema [41]. YcTaHOBEHU ca IIUPOK CHEKTHP OT Bb3-
JEWCTBHS IPU HHAMBUIN OT MBXXKH TI0JI, HAPEUCHHU C 00IIOTO
Ha3BaHHUE ,,(pTalaTeH CHHIPOM , KOWTO BKITIOUYBA OE3III0IHE,
HaMalleH Opoil CrepMaTO30MIH, KPUITOPXH3BM (HECTycKa-
HE Ha TECTHCHUTE), XUIocnaaus (MaapopManuy Ha MEHHUCA, B
KOSITO ypeTpara He ce OTBaps Ha BbpXa Ha OpraHa) U APYTH
Mas(hopMaluy Ha PEpOAYKTUBHUTE OPraHH.

BbB Bpb3Kka ¢ Te3u koHcratauuu npe3 2000 r. e cBukaHa pa-
6oTHa rpymna B paMkuTe Ha HannoHnamHaTa TOKCHKOIOTHYHA
nporpama (NTP) 3a orieHka Ha HATMYHUTE EKCTIEPUMEHTATHH
JTOKA3aTeNICTBA 3a BB3CHCTBUETO HA (hTAaJaTUTE OT 3a00MKa-
JsIIIaTa cpesia BbpXy pPenpoyKTHBHOCTTA U OIIPEeIIsHE CTe-
IIEHTa Ha eKCIIO3MIIMsI Ha YoBeKa. B 3akitoueHne ce u3ThKBa
“3arprMIKEHOCT” 32 BB3MOKHHM EKCIIO3UIUU KbM Haill-4yecTo
cpemanust ¢pranar DEPH npu 3apaBu 6ebera, u “ceprosHa
3arpiKEHOCT” 3a eKCNO3MLMHU Tpu OoiHM OebeTa, mopaiu
MOTEHIMATHOTO HW3BJIMYaHE OT MEAMIMHCKO 00OpyJBaHE
[62]. O6¢chkaa ce u TPOOIESMBT ¢ HATMYKE HA (PTaIaTH B KO3-
METHYHH NPOIYKTH U 00IIOYTIOTPEONMH MPEAMETH, 0COOCHO
MpenHa3HavYeHH 3a Oebera i MajKku aena [62].

DEHP ce onpenenst kaTo eHJOKPUHEH pa3pyLIUTEI IIPU X0pa,
KOMTO MPUYMHBA HaMaIsIBaHE MOJIBHKHOCTTA Ha CIIEPMaTO30-
UANMTE U yBPEKJaHE Ha XPOMATHHA, TIPEIU3BUKBA HAPY [IICHH S
B Pa3BUTHETO HAa I1JI0JIa ¥ 3aPOJIUIIHUTE KJIETKH, HapyllIlaBaHe
B pa3BUTHETO Ha JlaliiuroBuTe KJISTKH ¥ HUBATa HA TECTOCTE-
POH, HaMaJIsIBaHE Ha aHOTeHUTAIHO pascTosiHue (AGD) n nma
MOTEHIIMAJIA J]a TIPOMEHHU aHAPOT€HIYBCTBUTEITHOTO MO3BYHO
passutue npu xopa [84,100]. IlpoyuBane npu miaau MOMHU-
yeTa IMOKa3Ba BB3MOXKHA BPB3KA MEXIy MPEXKICBPEMEHHO
pa3BUTHE Ha PaK Ha I'bPJATa M PaHHA EKCIIO3UIUS HA PTalaTH
[14]. N3cnenBane mpu KeHH CBBP3Ba CHKpAIlaBaHEe CpPOKa Ha
OpeMeHHOCTTa ¢ excrio3unus Ha Granaru [74]. Cpeanara rec-
TaIMOHHA BB3PACT IPU pakJaHe € 3HAUUTEIHO MO-KpaTKa MpH
65 HOBOPOJICHH C OTKPUBAEMO ChIbPKaHUE HA OCHOBHHUS (pTa-

ENVIRONMENTAL HEALTH

MEHP into DEHP are mainly in the intestines, but also
in the liver, kidney, lung, pancreas and plasma. Since the
transformation of DEHP to MEHP occurs predominantly
in the gastrointestinal tract, the exposure of DEHP
by ingestion is more dangerous than the intravenous
exposure, which largely surrounds the intestinal tract.
MEHP is not the only metabolite of DEHP. A large part
of other known secondary metabolites not been studied
for toxicity.

DEHP causes toxicity in animals in a number of organs
and systems: liver, reproductive organs in both genders,
heart, lungs, kidneys, to the developing embryo and
fetus.

The toxic effects in low exposure levels, which are of
most concern to the people affect the liver and testicles.
Human data are very limited. Basing on animal studies,
the similarity in the metabolism is applied.

It is known that phthalates are proving their toxicity
even in the prenatal period. Some effects include
malformations of reproductive organs (hypospadias,
cryptorchidism), decreased anogenital distance, impact on
fertility and pregnancy, decreased weight of reproductive
organs, disruption testes, impact on the organization and
functioning of the germ cells and spermatogonial stem
cells [16,41,60-66;100].

In animal studies, phthalates have been identified as EDP
(endocrine disrupting chemicals) mainly because of their
effects on the male reproductive system [41]. Wide range
of impacts were detected in males, called by the name
“phthalate syndrome.” It includes infertility, decreased
sperm counts, cryptorchidism, hypospadias and other
malformations of the reproductive organs.

In connection with these findings in 2000 was called a
working group within the National Toxicology Program
(NTP) for the assessment of the available experimental
evidence on the effects of phthalates from the environment
on reproduction and determining the extent of human
exposure. In conclusion was highlighted “concern’ about
possible exposures to the most common phthalate DEPH
in healthy babies, and “serious concern’” about exposures
in sick newborns due to potential migration from medical
equipment [62]. It is also discussed the problem of the
presence of phthalates in cosmetics and General Use
items, especially for infants and young children [62].

DEHP is defined as endocrine disrupter in humans,
which causes a reduction in motility of spermatozoa and
the chromatin damage, induces disorders in the fetus
and the germ cells, disrupting the development of the
Leydig cells of and the testosterone levels, reduced the
anogenital distance (AGD) and has potential to change the
development of the androgen-sensitive part of the brain in
humans [84,100]. A study in young girls indicates possible
correlation between the early development of breast cancer
and early exposure of phthalates [14]. Study in women
associated shortening of pregnancy and exposure to
phthalates [74]. The average gestational age at childbirth
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nateH metabonut - MEHP B Mo3bueH cepym B cpaBHeHue ¢ 19
HOBOPOZCHH € OTpULIaTeaHO chabp:kanue Ha MEHP B- cepyma
[74]. ITpe3 2005 r. HOBUTE MPOyUBaHUS ca Pa3IJIEAaHU B ChIIa-
Ta pabOTHA Tpyna U OTHOBO € IPHETO, Ye HIMA JOCTATHYHO
JTOKA3aTeJICTBa 332 BPB3Ka MEXKIY CKCIIO3HIHITA Ha (TajaTh
0 BpeMe Ha OpPEMEHHOCT, B IETCTBOTO UM B 3psijia BH3PacT H
OTPULIATEITHUTE MOCIENCTBUS BbpPXY 31paBeTo [59]. [Ipe3 2005
. Swan et al. [100] cro0maBaT 3a Bpb3Kka MeX 1y (prajmature u
HaMaJIeHO aHOTCHHUTAIHO Pa3CTOSHHE MPH Oe0eTa OT MBKKH
noJ1, a Mendiola et al., 2011 [80] - 3a Bpb3ka ¢ HaMaJIeHO KOJIH-
4eCTBO CIiepMa Ipu MJIaJu Mbxke. Swan choO1aBa, ue 6edera
Ha MaiKkW, U3JI0KCHH Ha BUCOKM HUBA Ha 4eTHpH (TajaTHU
MeTtabosauta - MBP, MBzP, MEP u MiBP, umat no-HHUCKHU aHO-
TEHUTATHU UHACKCU U € MO-BEPOsITHO J]a UMAT MaJIKU FeHU-
TaJluM U YacTUYHO HecnycHaTH TectucH [100]. Benpeku ToBa
HE ¢ OMJI0O BR3MOXKHO JIa C€ M3BEIC CTATUCTUYCCKH 3HAYMMAa
Kopenanus Mex 1y HuBata Ha Metabomuti Ha DEHP u aHore-
HUTAJTHOTO PAa3CTOSTHHE B TOBA M3CIICIBAHE.

dTanaTuTe KaTo pPenpoAyKTUBEH TOKCUH

Hsama Ha pasnonoxeHue noyTH HUKAaKBU JJAHHU 3a Bb3JcHcC-
TBUETO Ha (hTanaTUTE BHPXY PEIPOIYyKTHBHOCTTA IIPH XOpaTa.
WzcnenBanus BBPXY )KHBOTHU omle oT 40-Te TOAWHA Ha MU-
HaJIHS BEK IMOKa3aBaT 3ary0a Ha cliepMaToreHe3aTa Mpu MbkK-
KW WHIWBUIM MHIIKH U TUTHXOBE, MHXUOMpaHEe HA TpaHyJI03a
TIPH €CTPOTCH-TIPOAYIHPAIINTE KJICTKHU MIPH )KCHCKH ILTHXOBE,
KaKTO M Pa3BUTHE HAa TEPATOTCHHU €(PEKTH MPH MPEHATAIHO
eKCTIOHMPAHU TpH3add. Te31 aHOMAJINH ca BB3HUKHAIH MPH
BHCOKH JIO3M Ha EKCTIO3UITNS. B MOMeHTa ycumusiTa ca Hacode-
HU KBM OIpe/IeIIIHE Ha ITpara Ha eKCIIO3HUIIHS IIPU HUCKH J03H,
TIOJ/1 KOWTO HE Ce CpeliaT CTpaHUYHH e(DeKTH BHPXY PEIpOAYK-
THBHA TOKCHYHOCT ITPHU MBXKKHU I'pr3adn. HamuuyHuTe TaHHU 32
JKUBOTHH 10 OTHOILIEHUE Ha PENPOyKTHBHATa TOKCHYHOCT Ha
orpezeseHu (ranaty Morar 1a Obaar oT 3HaueHue 3a xopa. Jlo-
ITBTHATEITHO MOTBBPKICHUE HIBA OT IIPOYYBAHUS, H3CIICIBA-
¥ BpB3KaTa MKy CKCIIOHUPAHETO Ha (hTaTaTH U pa3IIHIHH
3[paBHU TOCIEACTBUA. [Ipu BB3pacTHU MBXKE € JOKJIaJBaHa
oOpaTHa BpB3Ka MKy €KCIO3UINS Ha HAKOW (hTajaTu, u3-
MEpeHH KaTo TeXHHUTE ypUHApHU HUBA Ha (pramaTHn MeTabo-
JUTH, ¥ Ka4eCTBOTO Ha CIiepMara, OIleHeHa Ype3 KOHIICHTpa-
I[1s Ha cliepMaTa U MOABMKHOCT M YECTOTa Ha yBpPEeXkKAaHe Ha
JIHK B ciepmaTozonnute [19,20,110]. IIpomenuTe B HUBaTa Ha
PENpPOIYKTUBHUTE XOPMOHHU Ca B ChOTBETCTBUE C IIPOMEHHUTE
B YPHHApHHUTE HUBA HA ()TajaTH, BBIIPEKH HAKOU ITPOTHBOPE-
YHBU PE3yJTAaTH M HAKOM HEOUYAKBaHU MOJEIH HAa U3MEHEHUE
Ha HMUBaTa Ha Hskou xopMonu [18,79]. B mpyro mpoyuBane,
YPUHAPHUTE KOHIICHTPAIUH HAa YeTUPH (PTaTaTHH METaOOIH-
T (MoHOoecTepu Ha DEP, BBP, DBP u DiBP) npu maiikute mo
BpeMe Ha OPEeMEHHOCT ca 00paTHOMPOIIOPITOHAIHO CBBP3aHH
C aHOTCHUTAJTHOTO Pa3CTOSHUE MIPH JleriaTa UM OT MBXKKH IO,
OIleHEeHO Ha BB3pacT 2-36 mecena [100]. loctoBepHa oOpaTHa
BpB3Ka MEXy HUBaTa Ha APYT (PTasaTeH MEeTaboIuT (MOHO-
OyTmiectep) B aMHHOTHYHATA TEYHOCT M AHOTCHHUTAIHOTO
pa3cTosHNe, CaMO MPU HOBOPOAEHHU OT KEHCKH I0JI, HO HE U
OT MBXKKH T10J1, € HaOJIIo/jaBaHa oT Apyra rpyma u3cieoBare-
nu [52]. B gonbiiHeHre, MOBUIIEHUTE KOHIIEHTPALMK Ha YPH-
HapHHUTE (hTaJATHU METAOOJINTH Ca CBBP3BaHU C NOHMIKEHUE
Ha XOPMOHA THPOKCHH, TPOYyIIMPaH OT IUTOBH/IHATA JKJIE3a,
KOETO MPEIU3BUKBA THPCEHE HA BH3MOXKHA BPB3Ka MEKY CK-
CIIOHUPAHETO HAa MaKUTE Ha (prajmaTtu mpe3 BpeMeTo Ha Ope-
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was significantly shorter in 65 infants having detectable
levels of the main phthalate metabolite - MEHP in serum
brain in comparison to 19 infants with negative MEHP
content in serum [74]. In 2005 in the same working group
are discussed latest research and again it was accepted
that there is not enough evidence of a relation between
exposure to phthalates during pregnancy, in childhood or
in adulthood and the negative effects on the human health
[59]. In 2005, Swan et al. [100] reported for relationship
between phthalates and reduced anogenital distance
in baby boys and Mendiola et al., 2011 [80] associate
phthalates with reduced sperm in young men. Swan et al.
[100] reported that the babies of mothers exposed to high
levels of four phthalate metabolites - MI, MBzP, MEP
and MiBP, have lower anogenital index and is more likely
to have small genitals and partially no descended testes
[100]. However, it was not possible to derive statistically
significant correlation between the levels of DEHP
metabolites and anogenital distance in this study.

Phthalates as reproductive toxin

There are not enough data available on the effects of
phthalates on human reproduction. Animal studies since
the 1940s have shown a loss of spermatogenesis in male
mice and rats, inhibition of granulosis in the estrogen-
producing cells in female rats, as well as development
of teratogenic effects in rodents exposed prenatally.
These abnormalities have occurred at high exposure
levels. Currently, efforts are focused on determining
the threshold of low-dose exposure below which no
adverse effects occur on reproductive toxicity in male
rodents. The available animal data on reproductive
toxicity of the phthalates are relevant for human.
Further confirmation comes from studies examining
the relationship between the exposure of phthalates
and the various health implications. In adult men was
reported an inverse relationship between the exposure
of some phthalates measured by their urinary levels of
phthalate metabolites and sperm quality assessed by
sperm concentration and motility and frequency of DNA
damage in sperm [19,20,110]. Changes in the levels of
reproductive hormones are in line with changes in the
urinary levels of phthalates, despite some inconsistent
outcomes and some unexpected patterns of variation of
the levels of some hormones [18,79]. In another study,
the urinary concentrations of four phthalate metabolites
(the monoesters of DEP, BBP, DBP and DiBP) of mothers
during pregnancy are inversely related to anogenital
distance in their male children, estimated at age 2-36
months [100]. Reliable feedback between the levels of
another phthalate metabolite (monobutyl ester) in the
amniotic fluid and anogenital distance only in newborn
infants female, but not male, has been observed by
another group of researchers [52]. In addition, increased
concentrations of urinary phthalate metabolites were
associated with a decrease of the hormone thyroxine
produced by the thyroid gland, causing a demand for
a possible link between exposure to phthalates during
pregnancy and behavioral problems in infants [30].
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MEHHOCT Y TIOBEJICHUECKU W3MEHEeHUs mpu HoBopojaeHu [30].
[IpenaranuaTa eKCro3uIIKsI Ha (hTATATH € 3HAYMMO KOpPEITHpa-
HA C BJIOIIICHO Ka9eCTBO HA CIIOCOOHOCTTA 332 KOHIICHTPAITUS
OpHEHTAIUATA CAMO TIPU HOBOPOJICHHU OT YKEHCKH IO

TpsiOBa na ce MMa MPEABUJ, Y€ TOYTH BCHYUKU MPOYYBAHHS
W3MO0J3BAT CAMHUYHN M3MEpBAaHMs HA YPUHAPHUTE HUBA HA
¢dranarauTe MetadbomuTu. [IpenBu OTHOCHTEIHO BUCOKATA Ba-
puabesTHOCT Ha TO3W MapaMeThp MEXK]y OTIACIHUTE JHHU, eHA
poOa yprHa € MaJIKO BEPOSITHO J]a 0TPa3siBa C I0CTaThuHa TOY-
HOCT XpOHMYHOTO €KCroHHpaHe Ha (ranary. ToBa e npuynHa
3a Pa3IMYHUTE MOJEIH U MOCOKH Ha HSKOW OT JOKJIaJ[BAaHUTE
KOpeNaIMy MpU Pa3IMYHUA U3CIEA0BATENICKH Tpynu. [lo-Ha-
JIKJICH ToKa3aren, 4e (rajaThure MOraT Jia 3aCerHaT Mpou3-
BOJICTBOTO Ha YOBEIIKH IOJIOB XOPMOH, MJBA OT MPOYYBAHE,
KOETO M3CJIe/[BA Bb3MOKHUTE BPH3KH MEXK/Ty KOHIICHTPAI[MUTE
Ha MEHP B maitunnO MITsiKO, ChOpaHo mipe3 1-Bu — 3-Tu Mecelr
Cclie]l pakKJaHe U KOHIIEHTPAILMKUTE B CEPYM Ha PErPOyKTHBHHU-
T€ XOPMOHH B TEXHHTE JIeIa OT MBXKKH TI0JI [78].

Bbw3pencreue npn HUCKU 03U BbPXY TeCTUcuTte

XHCTOJIOTHYHO ce HaOoaBa YBPEKJaHEe Ha TECTUCUTE TIPH
MpeHaTaliHa eKCIO3UIMs Ha TUIhbXOBe HAa HUCKKM HuBa DEHP
gpe3 xpanata [87]. Cien ekcro3unusi Ha OpeMEeHHH >KEHCKH
ILTBXOBE, C 1031 Mpuonn3nTenHo 10 3.0-3.5 u 30-35 mg DEHP/
kg/day c muTeiiHa Boma OT bpBUs /10 21-15 IeH Ha OpeMeHHOCT-
Ta, POJCHUTE OT MBXKKH T0JI MMOKA3BAT TEKKO JI030-3aBUCUMO
XUCTOJIOTMYHO YBPEXKIaHE, BKIIOUUTEIIHO Pa3CTPOUCTBOTO Ha
CEMEHHUTE KaHallyeTa U OTChCTBUE Ha CIIEPMATOIUTH, KaTO
Te3u e(heKTH ca caMo YaCTHYHO 0OpaTuMu. Br3aercTBusITa HE
ce HaOJIFOIaBaT MPH Bh3PACTHH MBXKKH IUTHXOBE, U3JI0KCHH Ha
cpimte koHueHTpauuu Ha DEHP. ToBa noka3sBa, ue nioasT u
HOBOPOJACHUTE Ca MO-MOAATIMBY HA TECTUKYJIapHATa TOKCUY-
Hoct Ha DEHP ot 3penuTte HHAMBUAM, KAKTO U Y€ OLIPENEICHU
eTanu OT Pa3BUTHUETO Ha IJI0/Ia 1 HOBOPOJIEHOTO Ca KPUTHYHHU.
B tectucute B3anmoneiHcTBHETO MeX Ty CepTOIUEBUTE KIIET-
KU (CTIeIUaIu3upaHu TECTUKYJIAPHH KIETKH, KOUTO JOCTABST
XPaHUTEITHU BEIIECTBA JI0 CIIEPMOMPOAYIHPALTUTE CTPYKTY-
PH) U TOHOIUTHUTE (IPEKypcopH Ha CIIEPMATOTOHMATA) € OT
CBIIIECTBEHO 3HAUEHHUE 32 HOPMAJIHOTO Ch3psiIBaHE Ha CriepMa-
To30uauTE. Bh3aelicTBreTo Ha ocHOBHMS MeTaboauT MEHP e
nzcnenBano ot Li et al. [77], kouTo ca eKCIoHMpain KO-KyJI-
Typu Ha CepToiMeBH KJIETKH HAa HOBOPOAEHHU ILIbXOBE U FOHO-
LUTH HA MUKPOMOJIapHU KoHUeHTpauuu Ha MEHP B nponbi-
keHne Ha 48 gaca. HabmromaBa ce mpekbcBaHe Ha axe3msaTa
Ha roHouTUTe KbM CEpTONMEBH KIJIETKM U HaMaJIsIBAaHE Ha
nponudeparnuaTa Ha CepTOIUEBU KIETKH IO 1030-3aBUCUM
HauwH. ToBa BB3/IEHCTBHE HEe ce HAOII0MaBa P EKCITO3UITUS
Ha usxonHus DEHP. Te3n uscnenBanus AeMOHCTpUpAT IpU
JKUBOTHU TOKCHYHOCTTa Ha MeTabonmuta MEHP npu mHoro
HUCKHU KOHIIeHTparuu. [lomobHa TOKCHIHOCT MPH X0pa MOXKE
Jla TOBEZIC JI0 YBPEKIaHE HA BB3IMPOU3BONUTEIHATA (DYHKIIUS
U MOXKeE Jia HE C€ MPOSIBU B MPOIBIKEHNUE Ha MHOTO TOAMHH,
JIOKaTo ce JJOCTUTHE 3psiia Bb3pacT.

XenaTtoTOKCM4YHO AencTBue

DEHP e noOpe mo3HaT XemaTOTOKCHH IpH T'puzadn. Mexa-
HU3MUTE HAa XEIaTOTOKCUYHOCT ca IUpoko npoyuenu. DEHP
€ IEePOKCU30MEH MTposn(epaTop MpH rpU3adu - ChEIMHEHHE,
KOETO CTUMYJIUpPa YEPHOAPOOHUTE NEPOKCH3OMH H IPEIH3-
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Prenatal exposure to phthalates is significantly correlated
with a decrease in the concentration ability and orientation
in newborn females only.

It should be borne in mind that almost all studies use single
measurements of urinary levels of phthalate metabolites.
Given the wide variation of this parameter between the
days, one single urine sample is less likely to reflect
with reasonable accuracy on the chronic exposure of
phthalates. This is the reason for the different models and
direction in a correlations reported by various research
groups. More reliable indication that phthalates may
affect the production of human sex hormone comes from
the study of possible links between MEHP concentrations
in breast milk, 1-3 months after childbirth and serum
concentrations of reproductive hormones in their male
children [78].

Effects on testes at low doses

Histological damage was observed in the testes after
prenatal exposure to rats at low levels of DEHP through
food [87]. After exposure of pregnant rats at doses up to
3.0-3.5 and 30-35 mg/kg/day DEHP via drinking water
during the 1-21 days of pregnancy, dose-dependent
severe histological damage, including disorder of the
seminiferous tubules and absence of spermatocytes
in newborns male rats were found. These effects were
partially reversible only. The effects are not observed
in adult male rats exposed to the same concentrations
of DEHP. This indicates that the fetus and infants are
more susceptible to testicular toxicity of DEHP from
mature individuals, and that certain phases of developing
fetus and infant are critical. In the testis, the interaction
between the Sertoli cells and the germ cell is essential for
the normal maturity of sperm. The impact of the main
metabolite MEHP is examined by Li et al. [77], which
are exposed co-cultures of Sertoli cells and germ cell of
neonatal rats to micromolar concentrations of MEHP for
48 hours. They describe that the adhesion of the germ
cell into Sertoli cells is interrupted. Proliferation of
Sertoli cells has decreased in a dose-dependent manner.
This effect was not seen at exposure to the parent DEHP.
These studies demonstrated on animals the toxicity of the
metabolite MEHP at very low concentrations. A similar
toxicity to humans can lead to violations of fertility
and may not be manifest itself for many years up to the
adulthood.

Hepatotoxic effect

DEHP is a well known hepatotoxin in rodents. The
mechanisms of hepatotoxicity have been extensively
studied. DEHP is a peroxisome proliferator in rodents.
This substance stimulates the liver peroxisomes, causing
hepatic hypertrophy, hyperplasia and liver tumors. These
effects result from the fact that the DEHP stimulates
nuclear receptor protein, known as PPAR (Peroxisome
proliferator-activated receptor). The stimulation of
PPAR leads to abnormalities in liver enzymes, abnormal
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BUKBa YEpPHOAPOOHA XUNEPTPOdUs, XUIIEPIUIa3usi U TyMO-
pu Ha uepHUs qpod. Tesu edekTn mpousTnyar oT paxra, ue
DEHP crtumynupa siapeH pPELENTOPEH IIPOTEHUH, HAPEYCH
PPAR (Peroxisome proliferator-activated receptor). Ctumyiu-
panetro Ha PPAR Bomu 110 mpoMeHU B YepHOAPOOHUTE CH3U-
MU, pa3NpoCTpaHEHNE Ha aHOPMAIHU KIIETHUYHN CTPYKTYpH,
KaKTO ¥ HaMeca B HOPMAJIHOTO YHHUIIIOXKABAHE HA YBPEIACHUTE
KJICTKH. AHAJOTUYIHA ponudepainst Ha NEpOKCH30Ma U NH-
TYyKIHS Ha XeTaToueylapeH KapluHOM B YepHHS ApoO OT
DEHP cb1o ca OTKpUTH B U3CIEABaHE ¢ npuMmaTd. Miaau
MaiMyHH MaKak, MOJy4IJIN T1a3Ma OT KPbBHU TOPOHUYKHU OT
PVC, coabpixantu DEHP, ca numasiu HapyIieHust B 4epHOAPOO-
HaTa XUCTOJIOT s, KOUTO C€ 3ala3uiIi B IPOAbKEHHE Ha 26
Mecela clie/l MPUKIIIoUBaHe Ha JiedeHueTo [88].

IMopagu orpaHWYeHN AaHHU YEPHOIPOOHATA MEPOKCH3OM-
Ha mposindepanys HE € J0Ka3aHa 3a Xopa. Belpeku ToBa,
ce Tmpeamoyiara BB3MOKHA YOBEIIKA XEMaTOTOKCHYHOCT,
cBbp3aHa ¢ excno3uus Ha DEHP or menquuuHcku usaenust.
UepHoapoOHUTE OMOTICUU Ha MAIMEHTH, TOJJIOKEHH Ha XPO-
HUYHA XEMOJHMAaJIN3a 3a eHa FOANHA MOKa3BaT MePOKCH30M-
Ha npoiudepalus; Te3u aHOMAJIMU HE ce HaOJIoaBaT CAuH
Mecel] cile/l ciupaHe Ha quanusara. [Ipu xopara morar na 0b-
JIaT peleBaHTHU IPYTy MEXaHU3MU Ha TOKCUYHOCT. [IpoyuBa-
HUATA MPHU )KUBOTHHU MMOKa3Bart, ue He Bcmuku DEHP edektn
ca cebp3anu ¢ PPAR. DEHP unayuupa TOKCHUHOCT B TECTH-
cute, 0b0peka, mroga u eMOpruoHa mpu MUIIKH [62,63]. Bw3
OCHOBA Ha MEXaHW3Ma Ha YEepPHOAPOOHATA KaHIIEPOTEHHOCT,
MexayHaponHata areHIus 3a u3cienBane Ha paka (IARC)
n3MeHu knacupukanusta Ha DEHP ot I'pyna 2B (B3MokeH
KaHIIEPOTeH 3a YOBeKa) KbM Tpymna 3 (He ce kiacupuuupa
KaTo KaHIIEPOT'eH), Opaan MOpaan JHUIcaTa Ha JOCTATHYHO
JIAaHHM, JEMOHCTpHUpAIIM mpoiudepanus Ha IMEpPOKCH30Ma
npu xopa [53,64].

[TpoBeneHn ca MOTBBPXKIABAIIN H3CJIEIBAHUS, Y€ IPUCHC-
TBHETO Ha (pramatu, n ocooeno DEHP u ocHOBHHAT My MeTa-
6omut, MEHP, BKITIOYEeHN KaTO TIacCTU(UKATOPH B CTOKH 32
JIOMAaKHHCTBOTO HMJIM MPHCHCTBAIIH B JOMAIIHUA TIPax, MPH-
YUHSABAT UMYHOJIOTHYHH PEAKIINU, KOUTO BOJSAT JI0 ITOBUIICH
PHCK OT acTMa u anepruu [7,55]. Bucokute HuBa Ha (Tanary,
emutupanu oT PVC marepuanu, morar ga MOgyaupar UMyH-
HUS OTrOBOP KBbM KO-aJjiepreH Nnpu MUIIKH. [Ipu 3atomnsHe
Ha PVC, usnapenusita € BeposTHO Jia JIONpPHUHECAT 3a PA3BU-
THETO Ha acTMa. EnujeMHuonoruuHu npoyyBaHus IIpH Jena
TIOKa3BaT BPB3KUTE MEX/y ITOKa3aTeIUTE HA EKCIIO3UIUS Ha
¢Tanar B 1oMa M pUCKa OT acTMa M aJIepruu, HO JIOCTAaThYIHO
00eKkTHBHA MH(OPMALUS 32 EKCTIO3UINATA JIUTICBA.

B MomeHTa 3amnaxara 3a 0OLIeCTBEHOTO 3/1paBe MOpaJu eKc-
no3uiusTa Ha Qrajatu He e scHo oueHeHa. [Ipu numncara Ha
CBOTBETHHU IIPOYYBAHHUS CPEJ XOpa € TPYAHO a CE HalpaBU
II'bJIHA OLCHKA HA PUCKA OT TE€3U ChEIUHEHUS 32 YOBEUIKOTO
31paBe. EBponeicKusT Chlo3 € B IPOLEC Ha IPUKIIIOUBAHE Ha
OLICHKATa Ha PHUCKa OT pa3iandHu (ranatu. bpaemu npoyusa-
HU Cle[Ba J1a BKIIOYBAT: MPE- U NOCTHATAIHOTO Pa3BUTHE
clell opajlHa €KCHO3MIHsS BBPXY ILIBXOBE; TOKCHKOKHHE-
THYHU U3CIEABAHUS HA MPUMATH CJIEJ OpajlHa €KCIO3HIIMS;
IIBJTHO MYJITHIIOKOJIEHYECKO U3CIIEIBAHE HA TPU3aUH, 3a 1a Ce
MpoCHeAT e(peKTHTEe BBPXY PENPOTYKTHUBHOTO PA3BUTHE H
IJIOZOBUTOCT; IIPOYUYBAHE BBPXY OIUTHU KMBOTHU, pas3jivy-
HHU OT I'pU3a4U, [IPY OPAJIHO aIMUHUCTPUPAHE 32 [10JIy4aBAHE
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distribution of cell structures, and interference with
the normal destruction of the damaged cells. A similar
peroxisome proliferation and induction of hepatocellular
carcinoma in the liver by DEHP are also found in a study
on primates. Young macaque monkeys have received
plasma from PVC blood bags, containing DEHP.
Disorders have been identified in liver histology, which
are stored for 26 months after completion of treatment
[88].

Due to limited data, the hepatic peroxisome proliferation
has not been proven in humans. However, it could
suggest a possible human hepatotoxicity associated with
exposure to DEHP from medical devices. Liver biopsies
of patients subjected to chronic hemodialysis for a year,
showed peroxisome proliferation. These abnormalities
were not observed one month following termination of
dialysis. Other toxicity mechanisms may be relevant
to humans. Animal studies indicate that not all DEHP
effects related to PPAR. DEHP induced toxicity in the
testis, kidney, fetus and embryo in mice [62,63]. Based
on the mechanism of liver carcinogenesis International
Agency for Research on Cancer (IARC) amended the
classification of DEHP from Group 2B (possible human
carcinogen) to group 3 (not classified as carcinogen) due
to lack of sufficient data demonstrating proliferation
peroxisome in humans [53,64].

Several studies confirm that phthalates (DEHP
and especially its major metabolite MEHP) used as
plasticizers in household goods, as well as present in
a house dust can cause immunological reactions, and
therefore to increased risk of asthma and allergies
[7,55]. High levels of phthalates emitted from PVC
materials, can modulate the immune response to co-
allergen in mice. At the heating of PVC, the fumes
are likely to contribute to the development of asthma.
Epidemiological studies in children have shown links
between exposure to phthalate in the home and the risk
of asthma and allergies, but there is not enough objective
information on the exposure.

At the moment, the threat to public health due to
exposure to phthalates is not clearly appreciated. In the
absence of adequate human studies it is difficult to fully
assess the risk of these compounds to human health. The
EU is in the process of completing a risk assessment
of phthalates. Future studies should include pre-and
postnatal development after oral exposure in rats;
toxicokinetic studies of primates after oral exposure;
full multigenerational study of rodents to trace the
effects on reproductive development and fertility; study
of experimental animals other than rodents, using oral
administration to obtain additional data on toxicology of
phthalates; the burden of exposure in humans. This set
of studies will more accurately characterize the potential
hazard to humans resulting from the the ubiquitous
distribution of these pollutants in the environment.
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Ha JIOII'BJIHUTEIIHU JIaHHU 32 TOKCUKOJIOTHSITA Ha (hTaJIaTHUTE;
TEXKECTTa Ha eKCIO3ULUATA BEPXY X0pa. TakbB KOMIIEKC OT
MIPOYYBaHMSI II0O-TOYHO XapaKTepH3Hpa IIOTEHI[HaIHATA OTlac-
HOCT 3a Xopara, MPOM3THYAIla OT MOBCEMECTHOTO pa3Ipo-
CTpaHEHHE Ha TE3U 3aMBPCUTEIH B OKOJIIHATA CPeJia.

3AKOHOOATENCTBO U CTPATEINA 3A
HAMATJNABAHE HA HUBATA HA ®TAJATU

@dTranarute ca pa3npoCTPaHEHH HABCAKBIE B OKOJIHATA Cpe-
Jla ¥ eKCIIOHUPAHETO Ha TSAX BOIHU JO0 MOTCHIIMAIHA OMaCHOCT
3a 3apaBeTo. Ilpyn HAMMYHM 3aKOHOAATETHH MEPKH, MTPOMHU-
JIeHaTa yrnorpeba Ha (rajiaTi € 3Ha4MTeIHO peryiupana. B
EC e orpann4eHo M3Noi3BaHeTO HA (TajlaTH B MAaTEPHAIU U
MPEAMETH, TpelHa3HAYCHN 32 KOHTAKT C XpaHU U Ce IpHIIa-
raT CTaHJapTHUTE T'PaHUIU Ha MUrpaus, Hanpumep 0,3 mg
DBP/kg xpanurenen cumynant, 1.5mg DEHP/kg xpanurenen
cumynasT [34]. DEHP, DNBP u BBP ca 3a0pancHu 3a ymoT-
peba B urpauxu u apTukynu 3a gena. DNOP, DINP u DIDP ca
07I00pEHN caMo 33 TAKMBA UTPAYKH, KOUTO HE MOTaT 7ia ObIaT
[IOCTaBEHU B ycTaTa Ha Aeua [35)]. Bcuuku BemiecTBa, Kiacu-
($UIMpaHn KaTo penpoayKTUBHU TOKCUHU OT KaTeropuu | u 2
(koeto ce otHacs u 32 DEHP, DNBP, DIBP u BBP), ca 3a6pa-
HEHHM B KO3METHYHHU MPONYKTH U OTPAaHUYEHHU B MpenaparTH,
KaTo 00M U JIaKOBe 3a KpailHuTe moTpedutenu [36-39].

Oco0eHO YyBCTBHTEJIEH IOAXOA clieBa Ja ObJae Bb3IpPHU-
€T 110 OTHOIICHNE Ha EKCIIO3UIMATA Ha KbpMadeTa M Jierara
MO/l TPUTOJUINHA Bb3pacT. Hal-BaKHUAT NOKYMEHT, IIpel-
Ha3HA4YCH 3a HAMAJIsBaHE Ha EKCIIO3MLMATA UM Ha (rajary,
e pemennero Ha Komucusta 1999/815/EC, koiiTo 3abpansiBa
MyCKaHeTOo Ha fa3apa Ha UrPavKu U apTUKYJIH 32 Jiela, Ipel-
Ha3HAYCHU 32 MOCTABSIHE B ycTaTa OT Jiella [0 TPUTOJUIIIHA
BB3pacT, uzpadoreru ot Mmex PVC, cpabpixam DINP, DEHP,
DBP, BBP, DIDP uiun DNOP. Banuanoctra Ha TOBa pele-
HHUE € yIBJDKCHA HIKOJKO IbTH, nocienHo ot 2004/781/EC.
Enna or mpuuunuTe 3a 3a0panara e craHoBumieTo Ha Hayu-
HUSI KOMUTET T10 TOKCHYHOCT, EKOTOKCHYHOCT U OKOJIHA cpejia
(CSTEE) mpe3 1998 r., B KO€TO ce yCTaHOBSIBAT T'PAaHULA 32
TDI 3a xppMaueTa 1 Jiela Mo OTHOIICHWE Ha HSAKOM (Tasa-
TH, MUTPHpPAIIN OT UTPAavKH, KakTo ciensa (B pg/kg): 150 3a
DINP, 370 3a DNOP, 50 3a DEHP, 250 3a DIDP, 850 3a BBP
u 100 3a DBP. B CSTEE ce 3asaBsBa, 4e A0py U Hai-HUCKH-
T€ JOMYCTHUMU I'paHunn Ha Oe3omacHocT (o 100) 3a DINP
n DEHP naBat ocHoBanme 3a Ge3nokoiicTBo. CTaHOBHILETO
Ha CSTEE ot 1998 1. chIlo Taka ce OTHAcs A0 OrpaHHYEHU-
sta 3a TDI, ycranoBenu ot HayuHus KOMUTET 110 XpaHUTE
(SCF). DEHP e enuncTBeHusT ¢ranar, 3a KOHTO € omnpene-
nena okonvarenHa croiiHoct TDI B xpanu ( 0.05 mg/kg bw).
Croiinocture TDI 3a npyru ¢ranaru ca Bpemennu (TTDI ) u
ce 04YaKBa, 4e 1e ObJaT M3MEHEH! B ChbOTBETCTBUE C OBCIIH
npoyuBanusi. CroiitHoctute Ha TTDI 3a DINP, DIDP, BBP u
DBP ca crotBetHO 0.03 mg/kg, 0.05 mg/kg, 0.1 mg/kg n 0.05
mg/kg. 3a ocTananure ¢ranmaTy, UMOI3BAHU B OMIAKOBBHYHU-
Te marepuanu 3a xpaan, TTDI e 0.05 mg/kg.

Excriosunmsita Ha norpedurenure KbM (rajaTé ce OTHACH
JI0 BCHUKH Bb3pacToBu Tpymnu. Crparerus 3a HamalisiBaHe Ha
Ta3u eKCHO3MIHUS € J]a ce OrpaHHYH yrnoTpedaTa Ha (ranar-
HY TUIACTH(HUKATOPU B apTHKYIIUTE 3a JIela U MPOIYKTHTE 32
nuyHa rprka. Tasu ctparterus ce npuiiara qHec B EBporeiic-
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LEGISLATION AND STRATEGY TO REDUCE
THE PHTHALATE LEVELS

Phthalates are ubiquitous in the environment. Exposure
to them is potentially harmful to human health. The
industrial use of phthalates is significantly regulated after
the introduction of legislative restrictions. In the EU has
limited the use of phthalates in food contact materials.
The standard migration limits as 0.3 mg DBP/kg food
simulant, 1.5mg DEHP/kg food simulant are set [34].
DEHP, DNBP and BBP are banned for use in toys and
childcare articles. DNOP, DINP and DIDP are approved
only for such toys that can be placed in the mouth by
children [35]. All substances classified as reproductive
toxins of categories 1 and 2 (which apply to DEHP, DNBP,
DIBP and BBP) are prohibited in cosmetic products, and
limited in preparations such as hair dyes and nail polish
for the consumers [36 - 39].

Extremely sensitive approach should be adopted for the
exposure of infants and children up to three years of age.
The most important document for reducing their exposure
to phthalates is Commission decision 1999/815/EC, which
prohibits the placing on the market of toys and childcare
articles intended to be put in the mouth by children up
to three years old made of soft PVC containing DINP,
DEHP, DBP, BBP, DIDP or DNOP. The validity of this
decision has been extended several times, most recently
by Document 2004/781/EC. One reason for the ban is
the opinion of the Scientific Committee on Toxicity,
Ecotoxicity and the Environment (CSTEE) in 1998,
which establishes limits for TDI for infants and children
regarding some phthalates migrating from toys, as follows
(in pg / kg ): 150 for DINP, 370 for DNOP, 50 DEHP,
250 for DIDP, BBP and 850 to 100 for DBP. In CSTEE
stated that even the lowest levels of safety (less than 100)
for DINP and DEHP give reason for concern. CSTEE
opinion of 1998 also refers to limits for TDI, established
by the Scientific Committee on Food (SCF). DEHP is
the only phthalate, for which there is an established final
TDI value in food (0.05 mg/kg bw). TDI values for other
phthalates are temporary (TTDI) and they are expected
to be amended in accordance with future studies. TTDI
values for DINP, DIDP, BBP and DBP are respectively
0.03 mg/kg, 0.05 mg/kg, 0.1 mg/kg and 0.05 mg/kg. For
other phthalates used in food contact materials, TTDI is
established to be 0.05 mg/kg.

The consumer exposure to phthalates refers to all age
groups. Strategy to reduce this exposure is to limit the
use of phthalate plasticizers in childcare articles and in
personal care products. This strategy is applied in the
European Union today. Moreover, a clear declaration of
the ingredients in these products will allow consumers to
choose alternatives.

Consumers have many different options to effectively
reduce exposure. The basis is the awareness of many
plasticized consumer products, goods and construction
materials in households, resulting in the contamination
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KHs cbto3. OCBEH TOBa, ICHO AEKJIapUpaHe Ha ChbCTaBKUTE Ha
Te3U MPOAYKTH Ie MO3BOJU HA MOTpeOUTENUTE Ja u3dupar
aNTEPHATUBH.

[ToTpeburenuTe MMAaT MHOTO DPA3TMYHH BBH3MOKHOCTH 32
e(heKTHBHO HaMaJIsBaHE Ha eKCIo3unusATa. B ocHOBaTa e uH-
(opMHpPaHOCTTA 32 MHOTO IJIACTUPHUIIMPAHHU TTOTPEOUTEICKN
IPOAYKTH, CTOKH M CTPOUTEIHH MaTepuaIl B JOMaKHHCTBA-
Ta, KOMUTO BOJAT JI0 3aMbPCSIBAaHE HA Bb3/lyXa B MOMEIICHHS-
ta. Huckoro mMonekynHo Terno Ha ¢ranaru karo DMP, DEP
n DNBP no3BossiBa T€ 1a ce U310J13Bat B NPOJYKTH 3a JIUYHA
IpUKa U CTPOUTENIHU MaTepuaid. M3mnons3BaHeTo UM € mpu-
YUHA 32 BUCOKU KOHIEHTPAIlMU BHB Bb3JyXa Ha 3aTBOPEHHU
nomeneHus. ArajaTUTe ¢ BUCOKO MOJIEKYJHO TErJO, KaTo
DEHP unu DINP, ce n3non3Bar B OJOBU U CTEHHU TOKPUTHUS
WJIU TAIMIEPUN U CBHIIO MOTAT Ja OBhIAT BHB BUCOKH KOHIICH-
TpaIuu B JOMAIHuA mpax. Excro3uimsaTa Ha moTpeduTenuTe
Ha Te3W PTajaTh Moxe Ja ObjIe HaMaJieHa, KaTo ce u30sArBar
CTPOUTEIHU MaTepUal M CTOKH, ChABPIKAIIN TOJIEMHU KOJIH-
yecTBa PprasnaTi. XpaHUTEIHATA IPOMHIIICHOCT MOXE /I J0-
MpHUHECe 32 HaMaJIsIBaHE Ha EKCIIO3MLIMATA Ha TTOTPEOUTEINH-
Te, KATO OTPaHUYM M3MOI3BAHETO HA XPAHUTEIHU OMAKOBKU
(BKJTIOUMTEIIHO JIENWIIA, IIeYaTHU MacThia) U 00Opy/BaHe C
¢dranaTHy TIIACTH(OUKATOPH.
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BanenTtuna Xpucrosa-barnacapsin

C'praIHEHI/IH, H3IO0JI3BAHHU B TEKCTA:

Homusuaunxnopun (PVC); o-mmankundrtamatu (0-DAP);
muvetwidranar (DMP); muetmndramar (DEP); mu(2-
erunxekcun)dranat (DEHP); aumzooktundranat (DIOP), nu-
u3oHoHW dranar (DINP), nuuzonenun dranar (DIDP); nu-
n-Oytmidranar (DBP, DnBP); 6ensundyrundranar (BBP);
quuzooytungranar  (DiBP), mu(2-mponunxenrtum)dranar
(DPHP); wmono-(2-etmixekcmm)pranar (MEHP), o6mc (2-
erokcuetun)pranatr (BEEP);, mono-n-Oytmipranar (MBP),
MoHoOen3midranat(MBzP), mono-etundrasar (MEP), MoHo-
n3obyTmindranar (MiBP ), mu -n- okrundranar (DNOP).
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of indoor air.

Low molecular weight of the phthalates such as DMP,
DEP and DNBP allows them to be used in personal care
products and building materials. Their use is the cause of
high concentrations in the indoor air. Phthalates of high
molecular weight, such as DEHP or DINP, are used in
wall and floor coverings, or upholstery, and also could
be in high concentrations in the house dust. Consumer
exposure to these phthalates can be reduced by avoiding
building materials and products containing large
amounts of phthalates. The food industry can contribute
to reducing of consumer exposure by limiting the use of
food packaging (including adhesives, printing inks) and
equipped with phthalate plasticizers.
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Abbreviations used in the text:

Polyvinylchloride (PVC); o-dialkyl phthalates (0-DAP);
dimethyl phthalate (DMP); diethyl phthalate (DEP); di
(2-ethylhexyl) phthalate (DEHP); di-iso-octyl phthalate
(DIOP), di-iso-nonyl phthalate (DINP), di-iso-decyl
phthalate (DIDP); di-n-butyl phthalate (DBP, DnBP);
benzyl butyl phthalate (BBP); di-iso-butyl phthalate
(DiBP), di (2-propilheptil) phthalate (DPHP); mono-
(2-ethylhexyl) phthalate (MEHP), Bis (2-ethoxyethyl)
phthalate (BEEP); mono-n-butyl phthalate (MBP), mono
benzyl phthalate (MBzP), mono-ethyl phthalate (MEP),
mono-isobutyl phthalate (MiBP ), di-n-octyl phthalate
(DNOP).
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PE3IOME

Ananusupanu ca cebecmounocmume Ha 8CUYKU NPEMUHATU
6oaHu no kaunuuHu nemexu 8 MPAJI-Pyce 3a nepuoda 2009-
2012 &. cned cmamucmuyecka obpabomra. Tvpcena e 6pw3-
Ka Mexcoy bpos Ha npemunanume OOIHU U UKOHOMULECKAMA
eexmuenocm na KaunuuHume nemexu. Mzcieosana e poisi-
Ma Ha MeOuanama Ha CMOUHOCMuUmMe 8 KIUHUYHUMeE NbmeKu,
cpasuena ¢ yenama na H30K, 3a no-mouno ycmanossnsane
Ha Hal-HedoPUHAHCUPANUME KIUHUYHU NBMEKU.

Ki1040BU TyMU: KJIMHUYHHU ITBTEKH, CCOECTOMHOCT,
MearaHa

B ceramnure YCJIOBHA Pa3BUTUETO HA MCAUIIMHCKATA ITOMOII]
(mo6GomHUYHA 1 OOJHUYHA) CE XapaKTePHU3UPa C FOJAMO pas-
HOOOpa3ue Ha KJIMHUYHATA PAKTHKA, IOCTOSHEH PAaCcTEeX Ha
pa3xomuTe, MOCTHI 10 IsjaTa MEIUIMHCKa WH(pOpMAIus,
AKTUBHO Y4YaCTHUC Ha NAIIUCHTUTC IPHU B3EMAHC HAa KJIMHUY-
HU PCIICHUS W PENUlla IPYTH CIEMCHTH, Ha KOUTO TPYIIHO
Ce HAMUPAT MOAXOJASIIU OTTOBOPH M aJCKBATHU PEILICHUSI.
(1,2,3,4)

HesaBucumo oT TOBa, Bce OlIe HE MOXKE /1a CE IIPEO0I0IIee KIIU-
HUYHOTO pa3zHOoOpasue, NOPOJUIIO ThPCEHETO Ha CPEACTBa,
KOMTO J1a yJE€CHSABAT CTAaHAAPTU3UPAHETO HA JIeHHOCTUTE U
Jla cIOy’kaT 3a U3MEepBaHe Ha pPe3ylTaTUTe. 3a MOMbJIBAHE Ha
TO3M BaKyyM CITy’KaT KIMHUYHUTE MBTEKU.(5,0)

Haii-o6mo omnpenenennero 3a kimHudHa nbreka (KIT) e:
IIJIaH 3a ACHCTBHUE, TPOLIEC HITH IIPOLICAYPa C IPEABUINM KIIH-
HHUYCH KYpC, HeTaﬁHH:ﬂHpaHe Ha KIMHUYHUTE U CBBP3AHUTEC
C TSAX JICHHOCTH, 3abJDKCHHS U OTTOBOPHOCTH Ha mpodecu-
OHAJIUCTUTE, BH3MOXKHOCT 3a JOKA3yeMOCT Ha BCUYKH JICH-
HOCTH U OTKJIOHCHUA OT TAX U MOCJICAOBATCIIHOTO YYaCTUC HA
Pa3iIMYHUTE CIICHUAJIUCTH. CMI/IC"I)J'H)T OT MMPUJIOKCHUCTO HA
KJIMHHYHUTE ITBTEKH € J1a OTPAaHUYAT 0 MUHIMYM HELeJIeCh-
00pa3HOTO YABKaBaHE HA MPOIeca Ha JICYUCHUE U HEOTpPaB-
JIAHUTE Pa3XO/IH U Jia MOBUIIAT KAYeCTBOTO. B MeauinHckara
MPaKTHKA CEe U3MOJI3BAT rmoBeve oT 10 CHHOHMMA Ha aHTIIHIC-
KU €3WK C TIOUTH eIHAKBO 3HaueHue u chabppkanne — Clinical
Pathways, Care Protocols, Multidisciplinary Pathways of Care,
Integrated Care Pathways, Care Maps, Critical Paths u np.

KnuanuynuTe nbTeku ca H3rpaJicCHA Ha 11 ocHOBHU OpUHIU-
Ia. H€O6XOﬂI/IMO € a ce noavcprac, 4¢ KIMHUYHUTE IIBbTCKU
ca METOJ C rojasama CTOﬁHOCT, 3a10TO 4Ype3 TAX CC OIpeac-
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METHODOLOGICAL
APPROACHES TO A COMPLEX
ESTIMATION OF HOSPITAL
TREATMENT COSTS

Mincho Vichev
National Center of Public Health and Analyses

ABSTRACT

The focus of the analysis (incl. statistical review) is
on costs incurred by all patients (in terms of clinical
pathways) treated at the Multi-Profile Hospital for
Active Treatment Rousse between 2009 and 2012. We
have sought a relation between the number of treated
patients and the efficiency of clinical pathways. We have
reviewed the median of values of clinical pathways’ cost
as compared to the one provided by the National Health
Insurance Fund with the purpose of distinguishing the
most under-funded clinical pathways.

Key words: Clinical pathways, cost, median

In the current environment, the main characteristics of
medical care development (pre-hospital and in-hospital)
are: wide diversity of clinical practices, perpetual growth
of expenditures, access to all medical information, active
patient involvement in the clinical decision-making process
as well as a number of other elements. In this regard, there
are numerous problems and questions still waiting for
adequate solutions and answers (1, 2, 3, and 4).

We have yet to find an appropriate way to overcome clinical
diversity, i.e. to find means of standardizing healthcare
activities and of properly measuring their results. Clinical
pathways serve as manners of filling that gap (5, 6).

A broad definition of a clinical pathway includes: an action
plan, a process or procedure with a predictable clinical
course, in-detail listing of clinical and related activities,
rights and obligations of healthcare professionals, providing
an opportunity to track all activities and deviations
from them, and consecutive involvement of all medical
specialties. The points of applying the clinical pathways
model are to limit (if not eliminate) the unnecessary
extension of the treatment process, to curb incurring
unjustified costs, and to improve healthcare quality. In
medical practice, there are more than 10 synonyms with
identical meanings — Clinical Pathways, Care Protocols,
Multidisciplinary Pathways of Care, Integrated Care
Pathways, Care Maps, Critical Paths, among others.

Clinical pathways are based on 11 basic principles.
It is crucial to emphasize that clinical pathways are a
tool of great value because they help determine rules,
responsibilities and timeframes. They are a means
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JIAT MpaBuia, OTTOBOPHOCT M TOYHO BpeMe. Te ca cpeAcTBo 3a
yIpaBlIeHUE Ha MEJUIIMHCKUTE MPOLECH Upe3 ONpeAeIeHHUs,
OLICHKH M CTaHJIapTu3upaHero uM. [Ipm m3bopa Ha paspa-
OoTBaHe M BHeJpsBaHE HAa KIMHUYHATA ITBTEKA CJIEaBa JIa Ce
Cra3BaT peiniia OCHOBHU KPUTECPHH.

B Harrata cTpaHa BbBEXKIaHETO HA KIMHUIHHUTE [IBTEKH CTa-
Ba mipe3 2001r., Ha ocHoBaHue Ha wiwi 379 u 380 ot HP/I,
JisUT TpeTH ,,bonHnuna nomor' . BeBenenu ca 30 KIMHUYHA
IIBTEKHU ChC CHOTBETHHUTE IICHM 3a BCsKa OT TAX. B uin.385 ce
orpe/iesisi HAUMHBT 32 OKa3BaHE HA OOJTHUYHA ITOMOIIL, KaTo Ce
JTaBa ONPEACICHUETO HA KIIMHWYHA IThTeKa U HEHHUTE OCHOB-
HHM KOMIIOHEHTH.

IToutu 13 ronuamn GOTHUYHATA TIOMOII] B CTPaHATa C€ OKa3Ba
1 (puHAHCHpA IO TO3W METOJ, KaTO 32 TO3U MIEPHUO]T Ca U3BBPIII-
BaHHU MHOYKECTBO TPOMEHH B aJITOPUTMUTE U LIEHUTE Ha BCSIKA
ot KII. Belpeku chlnecTByBaIlIUTe PE3KH HECHOTBETCTBUS
IIpU NPUJIATAaHETO UM, JIOCETa HE € U3BBPIIBAH aHAIHU3, OCO-
6eHo HeoOxoauM cien 2006 T., koraTo OOJHUYHATA CHCTEMA
ce (hmHAHCHpA OYTH U3ISJI0 10 TO3W HauMH. V3UCKBaHETO 32
[IOCTOSIHEH MOHUTOPUHT Ha ChOTBETHUTE IPOMEHHU € YCIIOBUE
3a HEIOITyCKaHe Ha pa3Iuyus 1 HCOOOCHOBAHU ITPOMEHH B I1e-
HOOOpa3yBaHETO, KOETO OKa3Ba IMPSIKO HETaTHBHO JICHCTBUE
BBPXY OOJHMYHATA TIOMOII, PECTIEKTUBHO Ha MAlUCHTUTE H
BIIOMIaBa (PMHAHCOBHUTE Pe3yNTaTh. [IbJKH ce Ha HOPMAaTHB-
HHU HESICHOTH, HeTIPUJIaraHe Ha 3aKOHOBUTE IPUHITUIIN, YIOB-
JIETBOPSIBAHE Ha OMPEEICHU HHTEPECH U T.H.

B®B BpB3Kka ¢ ToBa U Ha 06a3a ommMTa U pe3yJATaTUTE Ha ¢IHA
ot ronemute Oomaunu - MBAJI-Pyce AJl, xodaTo nuMa miu-
POK CHEKTBp Ha JEHHOCTH, BB BPEMETO € MMalla JOTOBOD C
H3O0K 3a 224 kIMHUYHYU NBTEKU U CPENHOTOAULIEH IPUEM
Ha okoJio 32000 manueHTH, ce U3BBPIIN aHATN3 U OIICHKA Ha
To3u mporec. [lomydennure pe3yaTaTd ca T0Ka3aTeICTBO 3a
3HaYMMOCT, KOPEKTHOCT U IOCTOBEPHOCT Ha aHalIn3a Ha 00JI-
HUYHATa JeHHOCT.

ChIecTBEHO 3HAYCHUE UMa Ch3aieHara mpe3 1999 r. madop-
MAaI[HOHHA CHCTEMa, KOATO MPEIOCTABS ITbITHA MEIUIINHCKA H
¢uHAHCOBA MHPOPMALIHS, aTaITHPAHA 32 PA3IHYHUTE BEPTH-
KaJIHA ¥ XOPU30HTAHH CTPYKTYPHH yIIPAaBICHICSCKH 3BCHA B
OonHumara. ToBa MO3BOJISIBA TIOCTOSTHEH M TOYSH KOHTPOJT Ha
BCHUKH Pa3XxoJH 3a JEHHOCTTa Ha OOJHUIIATA, PECIIEKTHUBHO
32 BCUUKH 3BE€HA, KAKTO W MEPCOHAIIHO 32 BCEKHU O0JIeH — pe-
KU 1 HEMIPEKH.

Pesynratute Ha OONHUIIATA B TIOCIEIHUTE 7-8 TOAMHU Ca OIl-
TUMU3UPAHU, & PUHAHCOBUAT PE3yATAT B [IOBEYETO TOJUHH €
MOJIOKUTENeH. BaxkHa postst 3a TOBa MMAT MPABUIHOTO CTPYK-
TypupaHe Ha JerioBus GoHJ, OposAT Ha TepcoHa a, HamaJe-
HHUAT pa3xoJ U ICHU Ha JICKApPCTBA 1 KOHCYMAaTUBH U aICKBAT-
HOTO PAaBHOMCPHO IOBUIICHUEC Ha 3aIlJIaTHUTE. TTocTostHHUSAT
Opoit mpeMuHaIu OOTHU KAaKTO TOUIIEH, TaKa U M0 OTIEITHH-
Te KJIMHUYHU TBTEKH, TIOKA3Ba, ue OOJHUIIATA ¢ 3aejia TPaiHO
CBOCTO MMA3apHO MSCTO B peruoHa. Te3u GpakTopu ca OCHOBA-
TeJTHa MPUYMHA 32 BUCOKA JOCTOBEPHOCT HA MPEICTABCHUTE
pe3yiTaTH, KOUTO MOTaT Jia CIIy»art 3a 0000IIaBallu H3BO/H,
MPEIOKEHUS U 3aKITIOUCHUS.

[Mopanu crienuduyHOCTTa Ha 00padOTKATa M aHATU3a Ha J]aH-
HUTE, KAKTO U MOYTH CIHAKBUTE aOCOIIOTHH U OTHOCHTEII-
HU TI0Ka3aTeJu 3a MOCJIEHOTO JIeCeTUIIeThe, ce obpadoTuxa
pesynatatute camo 3a nepuoaa 2009 — 2012 roguna. 3a To3u
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of managing medical processes through definition,
assessment and standardization. There are several
criteria to be abided by when selecting, developing and
implementing a clinical pathway.

In Bulgaria, clinical pathways are first introduced in 2001
pursuant to Art. 379 and 380 (Section 3, ‘Hospital Care’)
of the National Framework Contract. In the beginning, 30
clinical pathways are identified along with their respective
prices. Article 385 stipulates the manner of rendering in-
hospital care, the definition of a clinical pathway and its
main components.

For a period of nearly 13 years now, in-hospital care has
been rendered and funded using this model; obviously,
algorithms and prices for each clinical pathway have been
altered a number of times. In spite of drastic discrepancies
occurring in the actual implementation process, to this
point there has been no critical analysis on the method
however necessary it may have been (particularly after
2006, when almost all hospital system funding began to
come from the NHIF under the clinical pathways model).
The requirement for constant monitoring of respective
changes is a prerequisite to not allow unjustified changes
in price formation having a direct negative influence on
in-hospital care, patients and financial results. This is
attributable to regulatory ambiguities, failure to apply the
principles of law, satisfying certain interests etc.

In this regard and on the basis of the experience and
results of one of the larger hospitals — MPHAT Rousse
(performing a wide spectrum of healthcare services,
having had NHIF contracts for 224 clinical pathways and
an average annual admission of 32 000 patients) — we have
analyzed and assessed the said process. The results serve
as evidence of the significance, preciseness and credibility
of the hospital operation analysis.

In 1999, an important step was made with the introduction
of an information system designed to provide the various
horizontal and vertical hospital management units
with thorough medical and financial reports. It allows
for constant and exact control of all hospital operation
expenditures and/or hospital units; it also helps measure
all costs - whether directly and indirectly - stemming from
treating a patient.

The hospital results for the last 7 or 8 years have been
optimized, and, financially, the balance is positive for
most of them. This was achieved mainly by adequate
restructuring of available beds and staff, decreased
expenditures for medicines and medical consumables and
an even and gradual increase of staff remuneration. The
sustainable number of processed patients (both annual
and in terms of separate clinical pathways) show that the
hospital has established itself as a factor in the regional
market. All of the above factors contribute to the high
credibility of shown results which are subsequently used to
draw conclusions and make suggestions for improvement.

Due to the particular nature of data analysis and processing
and to the almost identical absolute and relative indicators
for the last decade, we have included only the results for
the period 2009 — 2012. Within this time frame, there are
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nepuoa mMa OTHOCUTCIIHO MAJIKU ITPOMEHU B 6p0$[ Ha KJInu-
HUYHUTC II'BTCKU, A l/lH(i)OpMaU,I/IOHHaTa CHUCTEMa U pasnpeac-
JICHUCTO Ha (l)I/IHaHCOBI/ITe IIOTOHM Ca Ha OIITUMAJIHO HUBO.

O0paboTeHn W aHATW3WpaHU Ca BCHYKH KJIWHWYHH ITHTE-
KM, TI0 KOUTO ¢ paboTeHo 3a mepuoia, OposT Ha MpeMHUHa-
nuTe OONHU 3a BCSKa TOJMHA, KAKTO M CpEAHATa TOTUIITHA
cebecTOHHOCT Ha TIpeMHUHAI 0OJICH MO BCSAKA KIMHUYIHA Thb-
Teka. V3uncieHnTe pa3xoau ca pe3yaTaHTHU Ha Ta3u cebec-
TOWHOCT U Opos Ha OOTHUTE 3a TOAMHATA, & TPUXOIUTE Ca
Ha Oasa nenara Ha H30K 3a croTBeTHara romuna, 0Oe3 aa
BkJrrouBar 3amarenure or H30K menunuuckn uzaenus. Te
ca mpuOaBeHN KaTo MPHUXOI 3a 4 TOOMHH, 3a Aa KOPUTHUPAT
MpoIleHTa Ha pemMOypcanns KakTo 3a ChOTBETHATa IIBTEKA,
Taka U 00MOOOTHIUYHS 3a Teprona. OTIEIHO ca MOKa3aH!
U cymuTe, goriateHu ot naguenture no KII 216 u no to3u
HA9YMH MOTAT J]a Ce IMOCoYaT YHCTUTE MEIUIIMHCKHU Pa3XOaH
3a OOJIHHMSL.

AHAJNN3BT CE U3BBPLUBA B CIEAHUTE
HAMPABJEHUA:

1. Amnanu3 Ha IJI0OCTHATA ASHHOCT Ha OOJHUIIATA,

2. B 3aBucumocT OT Opost Ha OOJTHUTE, TPEMUHAJIN O KJIU-
HHUYHA T'bTeKa 3a eqHa ronuna, KII ca pasaenenu na 5
rpynu: 1o 30, go 100, no 300, no 500 u Hax 500 cnyyas;

3. JlombIHHUTENHO KIWHUYHUTE ITBTEKU ca pa3lelieHH Ha
nBe rpynu. [Ipu pa3aensHeTo UM cMe BB3IMPUETH Pas3Iii-
ka 1o u Hag 10% B cpenHUTE TOOUIITHA CeOECTONHOCTH;

4. OTcTpaHeHH ca cllydyauTe ¢ moBede oT 5% OTKIOHEHHE OT
cpenHaTa ce0eCTOMHOCT M OTHOBO € M3BBPIICHA CTATUC-
THYecka 00paboTka U aHaJIn3 Ha HOBaTa MOpEauIa;

5. CpaBuenena e menuanara Ha Bcsika KII ¢ menara Ha
H3O0K, Ha ¢oHa Ha KOoeUIHMEHTUTE Ha BapHaLus U pe-
UMOYpcaus;

6. Bceku ananus e OIICHCH B 3aBUCHUMOCT OT BH/JIa Ha IIprEMa
— CIICIICH WUJIM ITIJIAaHOB.

II'bPBO HAITPABJIEHMUE - BposT Ha roguiHo npemu-
Hanurte Ooxuu npe3 MBAJI - Pyce 3a nepuona e ycroiuus,
cwe crmag npe3 2010 1. mopaay HanoxeH GUHAHCOB JIMMUT Ha
BCHYKH OOJIHUIU B CTpaHATA.

3a 4 ronunu ca npemMuHann 122331 manueHTH 1O TOTOBOP C
H3OK. Ilpe3 Te3u ronuHu € paboTeHo 0010 1Mo 224 KIMHWY-
HU ITBTCKH, KATO 6p0${T B OTACIHHUTC 'OAWHU € C MAJIKU pas3-
JIMKU. YCTOMYHUBU IpE3 rOAUHUTE Ca U CYMUTE HA IPUXOJUTE
U pa3XxoAuTe 3a TonuHa. Pa3xomure ce ABMKAT Mexay 21414
xwi. aB. mpe3 2010 . u 22569 xun. aB. - mpe3 2009 r. Ilo-
JIOOHO € M pasIpeesIieHUeTO Ha MPUXOJUTE — Hail-HUCKH ca
npe3 2010 1. — 16643 xun. 1B., MOpagu HaMaJICHUS 110 aIMU-
HUCTPATHBEH BT IPHEM, a Hai-BuCcoKH — mpe3 2012 1. 18689
XWJI. JIB., ITIOpaan YBCJINYCHUC HA ICHUTC HA HAKOW KJIIMHUY-
Hu pTeKku. ['oqumiHaTa penMmOypcarus Bapupa ot 76,9% 3a
2011 1., mo 83,9% 3a 2012 r. ObmuTe pa3xoau 3a 4 TOAUHH ca
88719953 nB., mpuxonute 3a nepuona ca 70517714 nB. unu
O6onuumara e nonyduna ot H30K max 18200 xwir. aB. mo-
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a comparatively smaller number of changes in clinical
pathways, and the information system and financial flow
distribution function at an optimal level.

We have reviewed and analyzed all clinical pathways the
hospital has worked on during the period, the number of
treated patients for each year, and the average annual cost
per processed patient for each of the clinical pathways.
The calculated expenditures are a function of this cost
and the numbers of patients for each year whereas
revenues are calculated on the basis of the NHIF price for
the respective year and do not include medical supplies
reimbursed by the NHIF. They have been added as a
revenue source for 4 years to adjust the reimbursement
percentage for both the respective clinical pathway and
the hospital as a whole. We have also reviewed money
additionally paid by patients for CP 216; this way, we can
distinguish pure medical costs per patient.

THE ANALYSIS IS PERFORMED IN THE
FOLLOWING DIRECTIONS:

1. Overall hospital operation analysis;

2. Depending on the number of patients under a given
clinical pathway annually, the CP’s are divided in 5
groups: up to 30, 100, 300, 500 and over 500 cases;

3. In addition, clinical pathways are divided in two
groups based on differences (up to 10% and over
10%) in average annual costs;

4. We have eliminated cases with more than 5%
deviation from average cost and the batch has been
statistically processed and analyzed;

5. We have compared the median of each CP with the
price of NHIF having in mind the coefficients of
variation and reimbursement;

6. Each analysis is assessed depending on the type of
admission — emergency or planned.

DIRECTION ONE — The number of patients treated
at MPHAT-Rousse for the period is sustainable; there
is a decline in 2010 due to financial limit restrictions
imposed to all Bulgarian hospital.

Over the four-year period, 122 331 patients have been
treated under the contract with the NHIF; 224 clinical
pathways have been worked under, with minimum
differences between the years. The annual revenue and
expenditure figures arealso similarexpendituresrise from
BGN 21 414 thousand in 2010 to BGN 22 569 thousand
in 2009. Revenues are distributed in a comparable
manner — from a low of BGN 16 643 thousand (due to
administrative restrictions) to BGN 18 689 thousand in
2012 (due to increased prices of some clinical pathways).
The annual reimbursement’s percentage varies from
76.9% for 2011 to 83.9% for 2012. The total expenditures
of the hospital for the four-year period are BGN 88 719
953 whereas revenues are BGN 70 517 714; in other words,
the hospital has received from the NHIF over BGN 18 200
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MaJIKO, OTKOJIKOTO € U3pa3xojBasa 3a jeitHoctTa cu. OOmara
peumOypcanus 3a nepuona ¢ 79,5%. (Tadn.1) B te3u cymu
HC Ca BKJIFOUCHU MCIUIIMHCKHUTC U3ACIHNSA, IIJIATCHU KaKTO OT
H3O0K, taka u ot nanuentute. Cien npubaBsHe Ha MPUXOIaA
OT TAX 3a TOAMHHUTC KAKTO IO CBbOTBCTHUTC II'BTCKU, TaKa U
KbM OOIIMTE MPUXOJH, PeUMOypcalusiTa ce U3MEHS KaKToO
ciensa: Ha 80,5% c BkirouBane Ha 3amtarenute or H30K
MeIULIMHCKY u3aenus u Ha 81,3%, Korato ce BKJIIOYAT J0-
IJATCHUTE OT ManueHTuTe cymu. HesaBucumo ye oOrnara
peumMOypcarnus ce noBumiasa ¢ 2,3%, B OTACTHUTE KIMHUY-
HU IIBTEKHUTE, TSI HAPACTBA HEPABHOMEPHO U TI0-3HAYHUTEIIHO.

Tabnuua 1. PaznpedeneHue Ha 60/1HU, Mpuxodu, pa3xodu u
peumbypcayus 3a nepuoda 2009 — 2012 e.

HEALTH MENAGEMENT AND ECONOMICS

thousand less than it has spent. Overall reimbursement for
the period is 79.5% (Table 1). This figure does not include
medical articles paid for by patients and the NHIF. If we
add revenues from those sources over the period of review
to the respective clinical pathways and to total revenues,
the percentage of reimbursement changes as follows: 80.5%
including medical articles paid for by the NHIF and 81.3%
if we include amounts paid by patients. Although there is
slight increase in the overall reimbursement percentage
(2.3%), there is an uneven and more significant increase as
regards certain clinical pathways.

Table 1. Distribution of patients, revenues, expenditures
and reimbursements between 2009 and 2012

lfoguHa 6poit 6oaHK npuxona pasxop, roguiiHa penmbypcaumsa
Year Patients Revenues Expenditures | Annual reimbursement
2009 31677 17923867 22569072 79,42%

2010 29062 16643120 21414991 77,72%

2011 29981 17261692 22450875 76,89%

2012 31611 18689035 22285015 83,86%

06uwo

Total 122331 70517714 88719953 79,48%

AHanu3bsT Ha penMOypcamusaTa Ha Bcuuku KII moxasBa, ye
Hai-rosiM e OposiT uM B cermenta 40-80% - 87 (39%) ¢ 55
XHJI. ciiydasi v puHaHcoBa 3aryba okono 19800 xumi.iB. Ilox
30% u Hax 130% wuma eguanynu KIT ¢ manbk Opoit cinyyawu,
KOWTO HE JlaBaT 3HAYMMO OTPAKEHUE BBPXY PE3yJTaTUTE Ha
6onunnara (Ta6:n.2). Konuentpamnusara Ha ciiydan Oeiexu
yetupu Bupxa npu KII 279 «['puxu 3a 31paBo HOBOPOIEHO»
(34%), 141 «Paxmane» (53%), 52 «CwpaeyHa HeIOCTATHU-
HOCcT» (80%) 1 102 «BporxomHeBMonms mof 18 T.» (100%).

Tabnuuya 2. PasnpedesieHue Ha KITUHUYHUME MbmeKuU Crio-
ped npouyeHma peumbypcayus

The analysis of all reimbursed CP’s shows that most of
them are in the segment between 40-80% - 87 (39%) — 55
000 cases, financial loss around BGN 19 800 thousand.
There are a limited number of CP’s up to 30% and over
130% with few cases which do not have a significant
reflection on the hospital results (Table 2). Case
concentration has four peaks in CP 278 Healthy newborn
(34%), 141 Childbirth (53%), 52 Cardiac deficiency (80%)
and 102 Bronchopneumonia under 18 years (100%).

Table 2. Distribution of clinical pathways by percentage
of reimbursement

% Penmbypcauns Bpoii KN % oT 06w ua 6poit
% Reimbursement No. of CP % of total

5-40 27 12

41-60 43 19,1

61-80 46 20,4

81-100 33 14,7

101-120 30 13,3

121-140 22 9,8

O6mro 149 KII (67%) ¢ 90467 cnyuas (74%) ca peumOypcu-
pauu nox 100% u 3aryoure 3a 6osiHunara ca 23230 xur. JB.
C nag 100% peumOypcanus ca 75 KII ¢ 32 xun. ciyyas u
TIOJIOKUTENEH (MHAHCOB pe3yiTaTr Hajx S5 MIIH.JIB. OOUIusT
pesyJrar 3a OONHMIIATa € HeraTHBEH, ¢ HaJl 18 MITH.JIB. 3aryda
3a YeTHPH TOAMHH.

A total of 149 CP’s (67%) with 90 467 cases (74%) have been
reimbursed under 100% resulting in loss for the hospital of
BGN 23230 thousand. 75 CP’s are over 100% reimbursed
with 32 000 cases and a positive financial result of over
BGN 5 million. The total financial results of the hospital
for the four-year period is negative — a loss of over BGN
18 million.
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@uzypa 1. PasnpedeneHue % peumbypcayus crioped 6pol
cnydau no K1
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Fig. 1. Distribution % reimbursement by number of
cases under CP
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Fig.2. Number of CP by % reimbursement
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BTOPO HANTPABJIEHUE — GonmHWYHHAT MacwB € pas-
JIeJICH Ha OTAEIHH TPYIIN CIopes Opost Ha IPEMUHAINTE TO-
JTUIITHO OOJTHU.

B nmbpBa rpynma ca BKJIIOYCHH KJIMHMYHUTE NBTEKH C TO-
MaJjko ot 30 ciydas roguinHo. B Hes momanat oomio 101 KIT
(44,7%). bposit npemunanu nauueHTH e 3456 (2,8%) npwu pe-
nmOypcanus B rpynara 71% - mo-Hucka ot obmara Ha 60i1-
HUIaTa 3a nepuosa. [IpuyuHaTta e, 4ye peakuTe ciIydaw ca
MO-TEKKH W IO-CKBIIM M HE MOTaT Ja ce KOMIICHCHpPAT OT
no-,,eBTUHU". LIeHnTe Ha ToJIsIMa YacT OT IBTEKUTE Ca MHOTO
Hucku. Pazxonute B rpymnara ca 6,3%, a mpuxogute —5,6% oT
obmmTe 3a mepuoaa. [lponeHTHT Ha peuMOypcanus € ¢ MHOTO
TOJISIM TMANa30H Ha pa3ceiiBane — Mexay 5% u 1689%. Beekn
OoJieH e HeslorIaTeH cpeaHo ¢ 461 nB., B cpaBHEHHE ¢ o0ImIara
rpymna GoJIHH.

Bbe BTOpa rpynma — ¢ 1o 100 cnyuas rogumnzo ca 50 KII
(22%) c 12188 cayqas (10%). Pazxomure 3a 4 TromuHU ca
18,9%, nmpuxonute - 16,2%, a peumOypcarusita ¢ 68% - Haii-
HHUCKa OT Bcnmuku rpynu. Ot merekute 20% ca penmOypcupa-
Hu ox 50%, 48% ca mexnay 51-100%, a 32% ca mag 101%.
Crnen mo6aBsiHe TPUXOIUTE 32 MEAUITUHCKH u3aenus 1o 190,
191 1 216 KAMHUYHYA TBTEKH, TPOLEHTHT Ha peUMOypcanus B
TAX U B o0IaTa cymMa ce nosumiaBa Ha 73%, a ¢ JomjaTeHaTa
OT manuenTute cyma — 77%.
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DIRECTION TWO - the hospital array is divided
into separate groups based on the number of processed
patients.

Group one includes clinical pathways with less than 30
cases a year, a total of 101 CP’s (44.7%). The number
of processed patients is 3456 (2.8%) with reimbursement
within the group is 71% - lower than the hospital average
for the period. The reason is that rare cases are more
complicated and expensive and cannot be balanced by
‘cheaper’ ones. The prices of most pathways are very
low. The expenditures within the group are 6.3% and
revenues are 5.6% of the period total. The reimbursement
percentage varies widely — between 5% and 1689%. Each
patient is under-funded by BGN 461 as compared to the
overall group.

Group two — up to 100 cases per year - 50 CP (22%)
with 12 188 cases (10%). Expenditures for four years
are 18.9%, revenues are 16.2%, and the reimbursement
percentage is 68% (lowest of all groups). Of all clinical
pathways within this group, 20% are reimbursed under
50%, 48% are reimbursed between 51 and 100%, and
32% are reimbursed over 101%. After we add revenues
from sale of medical articles (clinical pathways 190, 191
and 216), the reimbursement percentage for the mentioned

= W 2014 W W W BULGARIAN JOURNAL OF PUBLIC HEALTH M ™ M Vol.6 W M No2m m m =



3APABEH MEHU)XXMDBHT N NKOHOMWKA

Tpera rpyma — B Hest ca 44 KIT (19,5%), KIMHUYHA [TBTE-
ku ¢ ot 100 mo 300 ciryuas. [Ipemunanute Gomuu ca 31677
(25,9%), pazxomute - 29%, a npuxogute - 30,4%. PeumOyp-
calnusTa 3a rpyrnara € CpaBHUTEITHO BUCOKa — 83%, a 10 KJTH-
HU9HYM TbTekH 9,1% ca mox 50%, OoCHOBHATA YAaCT ca MEXITY
51-100% - 61,4% u 29,5% ca nax 101%.

YerebpTa rpyna — skiatousa 20 KIT (8,8%) ot 300 no 500
ciyyast, npemuHanyu odmo 30888 mymmm (25,2%). Pazxoqute
ca 18,5%, a mpuxonute — 20,9% ot obmuTe. IIponeHTHT Ha
peumOypcarnus € 90% - Hail- BUCOK OT BCUYKU TPyTH, KaTo
10 (50%) ca B ananazona 51-100%, 9 (45%) - nan 101% u camo
enHa mbTeKa e ¢ moa 50% peumOypcanusi.

Ilera rpyna — 11 xauanunm nerekn (4,9%) ¢ nag 500 cirygas
¢ 44122 (36%) 6oman.Tyk ce Hamupar Haif-o0oporrHuTe KII,
HOCEIIN Hal-ToJIsIM MPUXOI W pa3xoi 3a OOTHHUIATa - pas-
xonute ca 27,3%, a npuxogute - 27%, npu peumOypcamus
79%, a no otnennu KII — 8 ca B rpynara 51-100%, 2 Han
101% u camo exna nox 50%. TyK NO-HUCKUST MPOLEHT pe-
UMOypcamnus ce IbJDKHA Ha ABE OT HAH-HICKO OICHCHHUTE H
penMOypcupany KIHHIIHA TETeKH: Nel4l u No279 — «Pax-
JTaHE U OTTIICKIaHE Ha 3[paBO HOBOpOIeHO». Te ca pemmOyp-
cUpaHu cbOTBETHO: 53% 3a paxkaane u 34% 3a OTIJIEXAaHE
Ha 371paBo faete. [lo Tax mma obmo Hax 10000 cmygas u on-
pelesIeHO MOXKe Ja ce TBBPAH, Ye OONHHUIA, KOATO MMa po-
JIUITHO OTACTICHUE € C TOJIEMH 3aTryOH, KOeTO OKa3Ba BIUSTHIC
HA MKOHOMHYECKaTa i ctadbmuimHocT. [Ipobiiem, KoiTO MMa u
TOJISIMO 3JIPAaBHO AEMOTPaCKO OTPaKCHHUE.

Ot ananu3a Ha aeiHocTTa HAa MBAJI — Pyce mo KIMHHYHH
neTeku 3a nepuona 2009 - 2012r. ce ycraHoBsIBa, e OOJIHH-
11a, paboreria 1o roisiM Opol KIMHUYHU ITBTEKH, C HEpery-
JIUPaHU CIPSMO PA3XOJUTE LIEHU, TPSAOBA J]a ©Ma MOCTOSHEH
KOHTPOJI Ha pa3sXOAuTe, ONTUMAJIEH U PETYIUPaH IIPUEM Ha
OonHM, ¢ OaaHcupaHe Ha ciaydauTe. To3u U3BOJ Ce OTHACA
MPEIMMHO 33 TOJIEMH OOJIHUIM, KOUTO HE MOT'aT J]a CeNIeKIU-
OHHUpAT 6OJ'[HI/ITG, a nmpueMart BCUYKH TCKKH CIydau 110 MHO-
ro npoduiIu, Thil KAaTO ca BUCOKOCTICIIMATH3UPAHH B TOUTH
BCHUYKH HaIlpaBJICHUS, 32 pa3iuKa OT MOBEYETO YaCTHHU 00JI-
HHUIIH.

W3BoasT e, ue Hall-HeIOMIATeHU ca KIMHUYHUTE IMBTEKH C
10 30 cnyuas u Ha BTopo MAcTo 10 100 ciyuas roguiiHo u
yBeJIMYaBaHETO Ha OpOsi MpEeMHUHAIUTE OOJIHN BOJIU JI0 TIOBH-
IIEH! KOMIICHCATOPHHU MEXaHU3MHU H CHOTBETHO MOJO0pECH
¢uHaHcOB pesynrar. EcTecTBeHO TOBa MpaBHIIO HE € YHH-
BEPCAITHO, THI KaTO UMa LIEHHW Ha II'BTEKH, KOUTO OOITHUIUTE
HE ca B CbCTOSIHUE Jla KOMIIEHCUpAT U NPU MO-UHTEH3UBHA
pabora.

TPETO HAITPABJIEHUE - ITerexute ¢ moseue ot 100
npemuHanu 6oxau \123 KII\, ca pa3geneHu Ha IBE TPYIIHU:

1) croxuurHu ce0ECTOMHOCTH 38 YETUPUTE TOIUHU - B PaM-
kute 10 10% ot cpenHara;

2) cbc cebecTOWHOCTH, pa3mmyaBamu ce ¢ Ham 10% or

¢peaHara 3a ¢AHa U NOBEYC OT TOAUHUTEC.

BposT ciydaun, kakTo ¥ OJM30CTTa HA (PMHAHCOBHTE pE3yJl-
TaTH, MO3BOJISIBA Ja C€ M3BBPIIM KOPEKTEH CTATUCTUUYECKU
aHaJu3.

HEALTH MENAGEMENT AND ECONOMICS

pathways and for the total amount increases to 73% (77%
if we add amounts paid by patients).

Group three — it includes 44 CP’s (19.5%) with 100 to
300 cases. The number of processed patients is 31 677
(25.9%), expenditures are 29%, and revenues are 30.4%.
The reimbursement percentage for the group is relatively
high — 83% (9.1% of all CP’s are funded under 50%, 61.4%
are funded between 51 and 100%, and 29.5% are funded
over 101%.

Group four — it includes 20 CP’s (8.8%) with 300 to
500 cases, total number of processed patients is 30 888
(25.2%).Expenditures are 18.5%, and revenues are 20.9%
of total. The reimbursement percentage is 90% - highest
of all groups — 10 CP’s (50%) fall within the range 51-
100%, 9 (45%) are over 101% and only one pathway is
funded under 50%.

Group five — 11 CP’s (4.9%) with more than 500 cases,
or 44 122 (36%) processed patients. This group contains
CP’s with comparatively highest turnovers accounting for
a great share of expenditures and revenues — expenditures
are 27.3%, and revenues are 27%, reimbursement
percentage is 79% (8 CP’s are within the range 51-100%,
2 are over 101% and only one is funded under 50%). Here,
the lower reimbursement percentage is due to two CP’s
with some of the lowest values of reimbursement - No
141 and No 279 (childbirth and healthy newborn) — with
reimbursement percentage, 53% and 34%, respectively.
More than 10 000 cases are processed under those CP’s
and one can definitely state that a hospital maintaining a
maternity ward suffers substantial financial losses which
may affect its economic stability. It is also a problem of
great demographic importance.

The analysis of the activity of MPHAT — Rousse for work
performed under clinical pathways between 2009 and
2012 reveals that any hospital working under contract
with the NHIF for CP’s with prices not reflecting actual
expenditures must employ a strict cost control, optimal
patient admission and balancing of case. This conclusion
mainly refers to large, highly-specialized hospitals unable
to select between different case profiles because they must
work in various directions, unlike most privately-owned
hospitals.

It can be safely assumed that CP’s with up to 30 cases a
year (in the first place) and CP’s with up to 100 cases a
year (in second) have the lowest degree of reimbursement
as compared to actual expenditures; a higher number of
processed patients under such clinical pathways leads to
better compensation mechanisms and improved financial
results. However, this rule is not universally applicable
as there are some clinical pathways the lower prices of
which cannot be outweighed even by a greater number of
processed patients.

DIRECTION THREE — Pathways with more than 100
treated patients (123 CP’s) are divided into two groups:

1) Annual cost for the four years — within 10% of average

2) Annual cost for one or more of the four years outside
10% of average.
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B nnpBa rpyna Biusat 36 knuHU4YHE OBTekH  (29,3%), mo
KOMTO ca mpemuHaiu o6mo 45563 manuentu (37,2%). O06-
miara peuMOypcanus ¢ 86,7%, T.e. MO-BUCOKA OT oOIiara 3a
nepuona (79,5%). YctaHOBH ce 3aBUCHMOCT MEXy BKJIIOUe-
HUTC B KIMHUYHUTC IBTCKU KOAOBC HA KIMHUYHU JUArHO3HU,
T.e. KIMHUYHH I'BTEKU C HAH-roJIsiM Opoil KOJoBe ca ¢ HUCBHK
KOC(UIIMCHT Ha Bapuanus u g00pa peumOypcarus. [IporeH-
THT Ha peuMOypcanus B rpynara Bapupa ot 32% no 252%,
karo nox 80% ca 15 KI1 (41,7%), a nan 81% - 21 KIT (58,3%).
ToBa pasmpeneneHne € OTHOCUTEIHO M0-100po OT 0OLIOTO 3a
Benuku KII, kpaeto 80% e cpenara Ha pasnpeneneHneTo —
o Hero ca 51%, a nax Hero 49%. CbOTHOIIEHUETO CIICIIHU:
IJIaHOBU € 1o4TH paBHo. [1o 60% koeduiueHT Ha Bapualus
nMmat 20 KII (55,6%), a nan 61% - 16 KII (44,4%), xaTo nna-
HOBUTE ITBTEKH Cca MPEAUMHO B 30HaTa noj 60%, a moseyeTo
OT cremHuTe ca Haj 61%.

Bropa rpyna — BxuirouBa 87 KII (70,7%), uusito cebectoii-
HOCT ce pasznnyasa ¢ noseue oT 10% 3a enHa win aBe TO-
nuHU. bpost Ha GonHuTe B rpymnara e 72082 (58,9%). Penm-
Oypcanusra B rpynata € 74,5% - 3HAUNTEIIHO IO-HUCKA OT
oOmaTa 1 OT Ta3u Ha wbpBa rpymna. Ciex 1o6aBsiHE Ha cyMaTa
OoT KOHCyMaTHBa, nnareH ot H30K u nomnamjanusra ot na-
LUEHTUTE, ce yBenu4dasa Ha 77,4%. IlpuuuHuTe 3a TOBa ca
KOMIIJIEKCHU, HO OCHOBHUTE Ca:

1. TO-HEOMATONPHUATHO CHOTHOLIEHUE MEXAY CIENTHU W
IUIAHOBH IBTEKH — 61% KBM 39% B 110132 HA CIENIHUTE;

2. cbUETaHME HA I'BTEKU C MMO-HUCKA peuMOypcauus U mo-
BUCOK KOS(UIIMEHT Ha BapHaLHsL.

AHanu3bT HA TE3W TOKA3aTeIN COUN CIICOIHOTO:

1. Bw®B BTOpa rpyna nox 80% peumOypcamus ca 48 mbTekn
(55,2%), a nan 81% - 39 nrvreku (44,8%), kato Hall-HUC-
kaTa cToiHOCT € 19% . 3a cpaBHEeHUE B bpBa I'pyIia Te3u
uudpu ca cpotBetHO 41,7% kbM 58,3%, Kato TaM uMa
caMmo efHa npTeka moa 40% peumoOypcanus.

2. TlomoOHa e cuTyanusaTa u ¢ KoepUIUEHTA HA BapUallHs:
o 60% ca 35 mereku (40,2%), a Hag 61% - 52 (59,8%),
¢ Haii-BuUcoka cToiHOCT 204%. 3a cpaBHEHHE B IbpBa
rpyna choTHoueHueTo e 55,6% xbvm 44,4% (Haii-BHCOKa
—127%).

CBBIAZICHUETO MEXKIY CPETHOAPUTMETHYHATA CTOHHOCT OT
cebecToifHOCTHTE 32 4 TOAMHYU U TIOJIy4YeHATa cpeqHa cebec-
TOHWHOCT OT eI MacuB IO IIBTCKHU € MOTBBPXKACHHUE, Y€
OOJIHHUTE C pa3IuyHa ce0eCTOHHOCT ca pa3mpeeeH:n OTHO-
CUTCIIHO PAaBHOMEPHO B I'OAMHUTE U MHOI'O CKBIIMTC U II0-
EBTUHHUTE Clly4and ce ypaBHOBecsBar. Tazu CTaOMIHOCT Ha
pe3yJaTatuTe COYM, Y€ Makap Jia ca BaJMJHHU CaMo 3a Ta3u
GomHUIA, TE OTpa3sABaT TeHACHINH cripsiMo neHnTe Ha H30K
1 Morat fa ObaaT B3eTH MPEIBU KaTo 00EKTHBEH (akT MpH
OBemo eHooopasyBaHe.

3a 00siCHEHHE Ha TOJIEMHUTE PA3JINYKsl MPH 3aIlIAIaHETO OT
H3O0K na 6osiHH, 4ynsATO ceOECTOMHOCT € MHOTOKPATHO T10-
roJisiMa KakTo OT cpe/iHaTa 3a 00JHHIIATa, Taka M OT KacoBaTa
LIeHa, CE M3I10JI3Ba OTCTPaHsIBaHe Ha 5% OT CKBITUTE CIyYau.
B HOBoOMONTyYeHUTE TAOJININ CE YCTAHOBSIBAT: IPOLICHTHT Ha-
MaJIeHHe Ha ce0eCcTOWHOCTTA, pa3jinkara B Koe(uIMeHTa Ha
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The number of cases and the proximity in financial
results allow for a precise statistical analysis.

Group one includes 36 CP’s (29.3%) with a total of 45
563 processed patients (37.2%). Total reimbursement is
86.7%, higher than the period of review average (79.5%). A
dependency is established between the clinical diagnosis
codes included in the clinical pathways, i.e. pathways
with greater number of codes have a low coefficient of
variation and good reimbursement percentage (values
between 32% and 252% for the group, up to 80% are
15 CP’s, or 41.7%, and over 81% are 21 CP’s, or 58.3%).
This distribution is relatively better than the average for
all CP’s where 80% is the distribution border — 51% of
CP’s are below, and 49% are above it. The emergencies-
planned interventions ratio is almost equal. 20 CP’s have
up to 60% coefficient of variation (55.6%), and 16 CP’s
(44.4%) have over 61% coefficient of variation; planned
intervention pathways are mostly in the up-to-60% zone,
and most emergency pathways are over 61%.

Group two — includes 87 CP’s (70.7%) the cost of which
differs by more than 10% for one or two years. The
number of processed patients within the group is 72 082
(58.9%). The reimbursement percentage is 74.5% - much
lower than the average and group one. After we add the
amount for medical consumables paid by the NHIF and
the patients, the percentage goes up to 77.4%. There are
many reasons for that but the basic ones are:

1. Less favorable ratio between emergencies and
planned interventions — 61% to 39%, respectively;

2. A mixture of pathways with lower reimbursement
percentage and higher coefficient of variation.

The analysis of indicators shows the following:

1. There are 48 CP’s in group two with up to 80%
reimbursement (55.2%), and 39 CP’s are with over
81% reimbursement (44.8%), the lowest value being
19%. Those figures for group one are 41.7% to 58.3%,
respectively, whereas there is only one pathway with
under-40% reimbursement.

2. The case with the variation coefficient is similar: 35
CP’s are under 60% (40.2%), and 52 are over 61%
(59.8%), the highest value being 204%. Those figures
for group one are 55.6% to 44.4% (highest — 127%).

The coincidence between the average value of costs over
a four-year period and the average for the whole array of
clinical pathways is evidence that cases with different
costs are distributed evenly over the years and there
is a balance between the most expensive and cheapest
ones. This sustainability of results, although valid for
the specific hospital’s performance, can be deemed to
reflect trends in comparisons between the NHIF prices
and actual costs and can be considered as guidelines in
future price formation.

Inorderto explain the drastic differences inreimbursement
by the NHIF for cases with costs much higher than both
the hospital average and the sales price, we eliminate
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Bapuanus ,,ipeu-ciea’, KAKTo 1 HoBaTa MaKCUMallHa CTOM-
HocT Ha (hoHa Ha cebecToifHOCTTA M KacoBaTa 1ieHa. Hamepe-
Ha € pa3juKa MeXxIy IpyNnuTe B AMANa30Ha C HaMaJeHHUe JI0
10% - B mbpBa rpyna tam ce Hamupar 25 KI1-69,4% ot Bcuu-
KH, Tokato npu BTopa rpyna ca 41 KI1-47,1%. B cnenpamus
nuama3oln 10-20% ot mepBa rpyna ca 11 KI1-30,6%, a ot BTO-
pa - 37 KI1-39,4%. Ot BTOpa rpyna uma u 9 nwvrexu (10,3%)
¢ Hamasienue Hax 20% (Ta6:.3). Te3u pasiauku ca O4aKBaHU
MperBUJ MO-3HAUMTENHATa BapHalus Ha CTOMHOCTUTE BBHB
Bropara rpymna. Chlliara € u TeHACHIUITa PH Koe(pHUIHEH-
THUTE Ha Bapuanus B rpynute. [lokazarenHo e, 4e B rpymnara
¢ Hax 20% cHmxeHue Ha cebecToitHocTTa, npu Bcuuku K1
KOe(pULMEHTHT HA BapHalKsl € C BUCOKH CTOWHOCTH W Bapu-
pa ot 124 1o 204%, xaTo ce ycTaHOBSIBA M KOpeTIaIus MeXIy
HaMaJIeHHeTO Ha ce0eCTOMHOCTTA U KPUTEPHSI CHIEITHOCT.

Tabnuuya 3. HamaneHue Ha cebecmoliHocmma cred om-
cmpaHseaHe Ha 5 % crnyvau

HEALTH MENAGEMENT AND ECONOMICS

5% of the most expensive cases. From thus obtained new
tables, it is visible: the percentage of decrease in cost, the
difference in the coefficient of variation ‘before-after’,
and the new maximum value of cost and sales price. A
difference is established between the groups within the
10%-decrease range — in group one thereof, there are
25 CP’s (69.4% of total), and in group two there are 41
CP’s (47.1%). Within the next range 10-20%, 11 CP’s are
from group one (30.6%), and 37 CP’s are from group two
(39.4%). There are also 9 CP’s from group two (10.3%) with
decrease of more than 20% (Table 3). Those differences
are expected considering the more substantial variation
of values within group two; the same trend applies to the
coefficients of variation. A lot of attention may be drawn
to the fact that for all CP’s within the group with more
than 20% decrease in cost, the coefficient of variation is
high (from 124 to 204%), and a correlation is established
between the decrease in cost and the emergency criterion.

Table 3. Cost decrease after eliminating 5 % cases

HamaneHnue | Mvpsa rpyna Bropa rpyna O6wo

Decrease Group 1 Group 2 Total

% Bpoi % Bpoit % Bpoii %
Number Number Number

> 5% 3 13.9% 12 13.8% 17 13.9%

5-10% 20 55,5% 29 33.3% 49 39.8%

10-15% 6 16,7% 23 26.5% 29 23.6%

15-20% 13,9% 14 16.1% 19 15.49%

<20% 0 0 9 10.3% 9 7.3%

o6wo 36 100% 87 100% 123 100%

B nuamazona no 10% namanenue ce Hamupar 70% ot mia-
HOBUTE U 43,8% OT cnenmHuTe MBTeKU. B ocTaHanmuTe nua-
Ma30HU IUTAHOBUTE Ca pasNpeieiieHd paBHOMEPHO, a CIell-
HUTE ca KOHIIEHTpUpaHHU B rpymnarta —Hax 10% HamaneHue.
OT nperyiena Ha IPOMEHHUTE B KOS(DUITUEHTA Ha BapHAIIHs CC
YCTAHOBSIBA, Y€ BUCOKHUAT KOCPHUIIMCHT KOPEITHPA ChC CIICIII-
HUS IPOQIIT HA IhTEKATa. 3aMa3BaHETO Ha KOCHHUITUCHTA Ha
Bapuanus Haa 60% cien oTCTpaHsIBaHETO O3HAdaBa, ye pas-
CeliBaHETO Ce JBJDKU Ha CHCTEMEH MPOOJIeM, a He Ha ToJIsIM
Opoit ayTiaitbpu. OOMYAHO MIIAHOBUTE IIBTEKH Ca C HUCHK
KOC(UITUCHT Ha Bapuallvs, a aKo ¢ IMO-BHCOK — CIaja 3Ha-
YUTEIHO CJIeJ] OTCTPaHsIBaHEe HAa CHJIHO OTKJIOHSBAIIUTE CE€
CIy4au.

JlornveH e n3BOIBT, Y€ HE3ABUCHMO OT METOANTE, OTCTPAHS-
BaHETO Ha 5% OT CHIIHO OTIMYABAIINTE CE CIydYal HE BOIH
JI0 3HAYUMH, OTIPEIEIISIIN T0COoKaTa MpoMeHH. IIppBoHauan-
HUST CTATUCTHYECKH aHAJIN3 € J0CTAaThUEH, 3a J1a ONPEICIH
napamMeTpHTe Ha JlajieHa TIopeiniia OT CTOMHOCTH, KaKTO U Jia
pasrpaHuuu g00pe psS3KO OTIMYABALIUTE C€ Clydau, KOUTO
Jla Cce aHaJM3UpaT UHAMBUYATHO U CUCTEMHO.

The up-to-10% range contains 70% of planned and 43.8%
of emergency pathways. In the other ranges, planned
interventions are evenly distributed, and emergencies
are concentrated in the over-10%-decrease group. If we
review the changes in the coefficient of variation, we can
observe that a high coefficient is related to the emergency
profile of the pathway. If the coefficient remains over
60% after the elimination, the dilution is due to a system
problem rather than a great number of outliers. Planned
pathways usually have a low coefficient of variation; if
it higher, its value drops significantly after eliminating
cases with great deviations.

It is therefore a logical conclusion that regardless of the
selected methods the elimination of 5% of cases with
greater deviations does not lead to significant, trend-
setting changes. The initial statistical analysis is sufficient
to determine the parameters of a given sequence of values
and to distinguish specific cases for further individual
and systematic review.
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ITETO HAITPABJIEHME - chiiecTBeHO € J1a c€ OTOEIEKH,
4€ IpHU MOBCYCTO OT HBTCKUTE CC YCTAHOBH aCHUMETPUYHO
pasmpeecHue Ha CIIyYanTe, IPH KOETO CpeIHaTa ce0ecTol-
HOCT He € 0JIM30 70 IICHThpa Ha XUCTOrpaMarta, a € OTKJIOHCHa,
MOHSKOTa 3HAYMTENHO, BIsicHO. C 1en ma ce qudepeHnupar
MHO-SICHO KJIMHUYHUTE ITBbTEKU C HAU-TEXKKO Heﬂocanchnpa-
HE, C€ M3I0JI3Ba KaTO KPUTCPHH U MEIHaHaTa.

KII ca pazgenenu B ABeTE Ipyly Ha MOATPYHH — C MeJaua-
Ha TO-BUCOKa U Mo-HucKa oT neHata Ha H30K. B Tosa u3-
clie/IBaHE ca M3IOJI3BAaHU KaToO YTOYHSIBAIIM KPUTEPUH U KO-
e(UIMEeHTUTE Ha peuMOypcalns 1 Ha BapHalusl.

B nspBa rpyna, sxrouBama 36 KII, Oemre yctaHoBeHO, d9e
npu 16 (44,4%) OT TAX MeIMaHaTa € C I0-BUCOKA CTOWHOCT OT
nenata Ha H30K. CpaBuenuero ¢ ocrananute 20 mbTEKH OT
rpymata (c MennaHa mo-Hucka oT meHata Ha H30K) mokas-
Ba 3HAUMTENHU pa3nuku. [IbpBara e, ue 15 ot 16 nbreku B
Ta3u MoArpyma ca ¢ peuMoypcanns moa 80%, 10KaTo BCHUKH
20 ot BTOpara ca ¢ penmOypcamnus Hax 80%, karo 12 ca Hax
100%. Ilpn xoeduimenTa Ha BapHalUsl PA3IUKATE MEXITY
JIBETE MOATPYNH HE Ca 3HAYUTEITHH, BBIIPEKHU Ue TPH Koe]u-
uenT nox 60% mpeoOnanaBar TE3W OT IBpBa MOATPYIA, a
Hag 60% - Te3m oT BTOpara. BaxkHo € nma ce orOernexu, de
npu KoepuIueHT Ha Bapruanus Hag 60% mosede ot 70% oT
BCHYKH ITBTEKH Ca CICIIHH.

BbB BTOpa rpyna, ¢ no-3HauyuTeIHA BapUalus Ha TOMUII-
HHUTE CCOCCTOMHOCTH, ca BKJIIOUCHH 87 KIMHUYHU IBTCKH.
Tyx Habm07aBaHUTE 3aBUCUMOCTH Ca MOJO0HH, HO MO-SICHO
OuepTAaHM MOPaJH MO-rojaeMus Opoii cixydan. bposT Ha meTe-
KHUTE C KacoBa IieHa MMO-HUCKa OT MenaHara e 44 — moutu pa-
BEH Ha TE3HM C IIeHa M0-BUCOKA OT MeauaHara - 43. OuakBaHo
B I’bpBaTa moArpymna 41 mereku ca ¢ peumoypcamus mox 80%
u camo 3 — ot 81 g0 100%. BwB BTOpaTa moarpymna KapTuHa-
Ta € MPOTHUBOIOJIOXKHA — CaMO 7 IIBTEKH ca ¢ peuMOypcarus
Mexay 60 u 80%, nokato ocrananute 36 ca Hax 80%, kaTo
23 canan 100%.

OT U3JI0)KEHUTE JaHHU MOXKE Jla CE 3aKJII0UH, 4e MeAuaHara
MOXeE J1a CEe M3MOJI3Ba Karo NH(POPMATUBEH KpUTEpUH (aHa-
JU3UpaHa 3aeJHO ChC cpegHara ceOecTOMHOCT) IpU ompe-
JiensiHe no-kopekTHa ctoiHocT Ha KII. Pasrnexpanero i B
KOHTEKCTa Ha KOe(HIIMEHTa Ha BapHalus HACOYBA KBbM OII-
pelesieHH ITBTEeKH, KBJETO TPIOBa /1a ce THPCAT 3HAYUTEITHO
OTKJIOHEHH CJIy4yau — OOIIO KaTo TEeHACHINS U MHANBHTyall-
HO - B ThPCEHE Ha KOHKPETHU NPUYNHU.

INECTO HANIPABJIEHUE - no xputepus 3a BUJ Ha
mpremMa ca 000COOCHH yCIOBHO 2 TPYNH: HPEAUMHO CIICII-
HU W TPEAMMHO IUIAHOBH, T.e. MpeoOianaBaIiy IOBEYE OT
50% ot cpoTBeTHHTE IrpynHu. IlpnynHaTa 3a BKIIOYBaHE Ha
TO3M TIOKa3aTell € J1a Ce MOTHPCH 3aBUCHMOCT MEX]ly BHJA
Ha IIpHeMa, IPOLEeHTa penMOypcanuss U KoepHUIHEHTa Ha
Bapuanus. KakTo mo nureparypHu JaHHH, Taka W OMHUTHT
Ha OONHMIIATa MOKa3BarT, Y€ CIEIIHUTE CIIydan UMaT MHOTO
M0-BUCOKA BapnaOMITHOCT Ha CTOWHOCTUTE U TIO-BHCOK IIPO-
LIEHT Ha psI3Ko ominyaBauy ce ciyyaud. Ot 224 KI1, no xouto
6omHnnaTa e padoTria 3a nepuoga 2009-2012r., 130 (58%) ca
MpEenuMHO criemHA u 94 (42%) - mpeammHO mtaHoBu. Pasn-
penenennero Ha KII B Tabnumara Ha Bp3X0aAdIIaTa CKajga Ha

56 HEN L} | EEn

HEALTH MENAGEMENT AND ECONOMICS

DIRECTION FIVE - it’s essential to note that most
clinical pathways are characterized by an asymmetrical
distribution of cases whereas the average cost is not
close to the center of the histogram but is rather diverted,
sometime substantially to the right. Median is also used as
a criterion to distinguish clinical pathways that need the
most additional funding.

CP’s are divided in subgroups within the two groups
— with a median higher and lower than the NHIF price. In
this study, the coefficients of reimbursement and variation
are also utilized as correction criteria.

Let us review group one containing 36 CP’s — it is
established that 16 of them (44.4%) have a median higher
than the NHIF price; the comparison with the remaining
20 CP’s (the median of which is lower than the NHIF price)
reveals substantial differences. The first characteristic
is that 15 out of 16 CP’s in this subgroup are reimbursed
under 80% whereas all 20 of the second subgroup are
reimbursed over 80%, 12 of them over 100%. There are
no significant differences in the coefficient of variation
although most CP’s with coefficient under 60% fall within
the first subgroup, and most CP’s with coefficient over
60% - in the second. It is important to mention more than
70% of CP’s having a coefficient over 60% are emergency
cases.

In group two, there are 87 clinical pathways with
significant variation in annual costs. Here, we can observe
similar dependencies; they are even more distinct due
to the higher number of cases. The number of pathways
with a sales price lower than the median is 44 — almost
equal to the number of those with a sales price higher
than the median (43). It is therefore natural than 41 of the
CP’s in the first subgroup are reimbursed under 80% and
only 3 are reimbursed from 81 to 100%. We observe an
opposite picture in the second subgroup — only 7 CP’s are
reimbursed between 60 and 80%, and the remaining 36
are reimbursed over 80% (23 of them over 100%).

We can conclude from the above data that the median may
be used as an information criterion (analyzed together
with the average cost) when calculating more precise
prices of clinical pathways. If the median is reviewed
within the context of coefficient of variation, attention is
drawn towards specific pathways; it is there that we should
look for substantially deviated cases — both as a trend and
individually — in search for specific reasons.

DIRECTION SIX - two groups are determined
according the type of admission: predominantly urgent
and predominantly planned (wherein the respective cases
form more than 50% of the group). The reason to include
this indicator is to look for a dependency between the
type of admission, the reimbursement percentage and
the coefficient of variation. Both statistical information
and the hospital’s experience show that emergency cases
have a higher variability of values and a higher percentage
of drastic deviations. The hospital has worked on 224
CP’s between 2009 and 2012; out of them, 130 (58%) are
mostly emergencies and 94 (42%) are mostly planned. The
distribution of CP’s in the upscale paradigm according to
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3APABEH MEHUAXMDBHT N UKOHOMUKA

I'BTEKUTE CIIOPE]] TPOLIEHTA Ha peuMOypcalusi, II0Ka3Ba ue B
nuamazona noj 100% peumOypcanus ce Hamupat 98 criennu
KIT (75,4%) u 55 nnanosu (58,5%), a Hag 101% peumOypca-
uus choTHomeHueTo e 32 (24,6%) u 39(41,5%) B monza Ha
rianoBute. OT TE3W JaHHM € OYEBM/IHA JMCIPONOPIUSTA B
3arIal@aHeTo, KOeTo ce KU Ha (akTa, 4ye TO3H KPUTEePH i
He € B3eMaH Ipe/Bu jocera. ToBa chb3/1aBa HEPABHOIIOCTA-
BEHOCT B 3aIUIAIaHETO Ha CPOJHHM IIPOLENYPH, HAI. Jara-
POCKOIICKA ¥ KOHBEHIIMOHAIHA XOJEIUCTEKTOMUS, OOMKHO-
BEHA U 3aKJIeIlleHa XepHUs — OJIN3KY LIeHH, Oe3 Jla ce OTYuTa
CIEUIHOCTTA Ha MpPHeMa U HECPABHUMO HO-IIBJITHSAT CpPElleH
[IpEeCTO MOopaau pasjvkara B mnarojorusra. [pyr nokxasa-
Te), 00EKTUBU3MPALL pa3JinKaTa IpU JBaTa BUJA IPUEM, €
koeuuueHTsT Ha Bapuauus. [Ipu uscnensanure 123 KII ¢
noseue ot 100 cinyuas ca Bkiatouenu 73 \59,3%)\ criemtnu u 50
\40,7%\ utanoBu KI1. PasnpeneneHrero uM o quana3oHu Ha
Bapuanus e kakto cieasa: 10 60% - 26 cnemnu KI1 (35,6%) u
29 nnanoBu KII (58%), no 100% - 24 cnerau KIT (32,9%) u
13 nnanoBu KII (26%) u vanx 100% - 23 cnemnu KIT (31,5%) n
8 muranoBu KII (16%). Paznuuusirta ca chIIecTBEHU U HE MOXKE
Ja OblaT mpeHeOperHaTv, nNopaad 3HAYMMOTO BIUSHHUE HA
pasceiiBaHeTO Ha Cily4yad B JisICHAaTa 4acT Ha rpadukara 3a
ce0ecTOWHOCTH Ha ChOTBETHATA KIIMHUYHA IIBTEKA.

ToBa e mokasares, 4ye BHIBT HA IPHUEMaA CHILO MOXKE Jia Ce
13n0J3Ba 3a peryiarop Ha aeiiHoctTa or H30K. IlinanoBure
II'PTEKH MMAT MOYTH KOHCTAHTEH Opoil, KOMTO mojsexn Ha
KOHTPOJ, KAaKTO M JINCTA Ha YaKaiy OOJIHH.

n3BOAMN:

1. KnuHuyHuTe MBTEKH OT mbpBa rpyna \mox 30 ciayuas
TOJUIITHO\ Ca MPEIUMHO OT PSJIKO CPEelIaliu ce 3a00Jsi-
BaHMsl, KOUTO MMaT 3Ha4€HHUE 3a MOBHIIABaHe Mpodecu-
OHAJIHUSI OINHUT HA TIepCOHANa, HE3aBUCHMO Y€ YepIIsIT
rojisIM JAMAarHOCTUYEH U TepaleBTHUYEH pecypc. Takua
3a0onsBaHus TPsiOBa Aa MOJJIEkKaT Ha IPOBEPKA OT CHOT-
BeTHata P3OK u nma ce momuamia u3pasxojBaHaTa Haj
KacoBaTa IleHa CyMa, Thi KaTo NpH TaKbB MaJIbK Opoit
0oJIHM € TPYJHO Jia ce popMupa KOPEeKTHA IeHa.

2. Ot dopmupaHuTe ABE rPyNH MBTEKH, Ha Oa3aTa Ha pas-
JIUKY B CpeHATA TOAUIIIHA CEOSCTOIHOCT, B ITbpPBA rpyIia
CPEIHUATE TONUIITHU ceOSCTOWHOCTH HE CE Pa3IMvaBatr C
noseue oT 10%, a BB BTOpara, ¢ MO-rOJIEMU Pa3JIMKU B
TOAWIIHUTE CeOCCTOMHOCTH, CE YCTAHOBH, Y€ B IIbpBaTa
rpymna Koe(UIHUEeHTHT Ha BapHaIsl ¢ MO-HUCHK MPHU T10-
BHCOK IIPOIICHT Ha peuMOypcalus u o0paTHO BEB BTOpa
rpyIma — Mo-BHCOK KOS(PHUIIMEHT Ha BapHaIvs U IO-HUCHK
MPOLICHT Ha penMOypcanus. ToBa ce IBIKH HA TTO-TOJIC-
MUst OpO¥i CHUTHO OTIIMYABAIIIH CE CITyYau ¢ BUCOKa cebec-
TOMHOCT.

3. Cnen orctpansiBaHe Ha 5% OT ciydanTe ¢ HaH-BUCOKHU
CTOﬁHOCTI/I, HOquCHHTe HOBU CTAaTUCTHUYCCKHU napaMeT-
pu hopMEpaxa CACIHUTE 3aKOHOMEPHOCTH:

- TPOLEHTHT CHI)KCHHE Ha Ce0ECTOWHOCTTA € MO-3HAYNTe-
JIeH B rpymara ¢ pa3jiKu B FOAMIIHUTE ce0eCTOWHOCTH
noseue oT 10% ot cpegHara;

HEALTH MENAGEMENT AND ECONOMICS

the reimbursement percentage shows that 98 emergency
CP’s (75.4%) and 55 planned intervention CP’s (58.5%)
are within the under-100%-reimbursement range; the
proportion for the over-100% range is 32 (24.6%) to 39
(41.5%), respectively. Those data make the disproportion in
reimbursement obvious; moreover, it is a criterion that has
never been considered in the price formation process until
now. This irregularity helps explain why similar procedures
(such as laparoscopic vs. conventional cholecystectomy or
regular vs. incarcerated hernia) have similar prices that
do not reflect emergency admission and/or considerably
longer hospital stay due to differences in pathology.
Another indicator objectifying the difference between
the types of admission is the coefficient of variation. Out
of the reviewed 123 CP’s with more than 100 cases, 73
(59.3%) are emergencies and 50 (40.7%) are planned. The
distribution in ranges of variation is, as follows: up to 60%
- 26 emergency CP’s (35.6%) and 29 planned CP’s (58%),
up to 100% - 24 emergency CP’s (32.9%) u 13 planned CP’s
(26%) and over 100% - 23 emergency CP’s (31.5%) and 8
planned CP’s (16%). The discrepancies are too substantial
to overlook due to the influence of the case dilution in the
right part of the graph for costs of the respective clinical
pathway.

This is evidence that the type of admission may also be
used as a regulator of the NHIF operation. Planned clinical
pathways have an almost constant number which may be
controlled through waiting lists.

CONCLUSIONS:

1. The clinical pathways of group one (up to 30 cases
a year) are mostly rare conditions that are essential
to improve the staff’s expertise notwithstanding they
utilize substantial diagnostic and therapeutic resource.
Such conditions must be subject to inspection by the
local RHIF and the amounts spent above the sales
price should be reimbursed additionally as it is very
difficult to form a specific price with so few processed
patients.

2. We have distinguished two groups of -clinical
pathways on the basis of differences in average
annual cost (group one — average annual costs have
a deviation of up to 10%, group two — differences
are higher); we have concluded that in group one the
coefficient of variation is lower when the percentage
of reimbursement is higher while the opposite is
true for group two — higher coefficient of variation
and lower percentage of reimbursement. This is
attributable to the higher number of distinctive case
with greater costs.

3. After eliminating 5% of the cases with the highest
values, we obtain new statistical parameters forming
the following regularities:

- The percentage of decrease in cost is more substantial
in the group containing cases with annual differences
higher than 10% of the average;
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3APABEH MEHU)XXMDBHT N NKOHOMWKA

KOpeJalus MeX/1y KOC(HUIIUCHTa Ha BapHAIIHs U MPOIICH-
Ta CHH)KCHUE Ha Ce0CCTOWHOCTTTA, T.€. MO-TOJIIMO CHH-
JKCHHE Ha HOBaTa ceOCCTOMHOCT IPHU MO-BUCOK KOS(HUIIU-
eHT Ha Bapuanus. OcoOeHO ToKa3aTenHa € Ta3u Bpb3Ka
B IPYNHUTE C HAMaJCHUE HA CeOCCTOMHOCTTA MOBEYE OT
15%, kaTo B Ta3u rpymna npeodiagaBaT MPEaUMHO CIICIIl-
HUTE IBTCKH.

W3pppiieHara oneHKa Ha ce0SCTOWHOCTTA CIIPSMO IICHU-
te Ha H30K ¢ momomira Ha MeanaHaTa, IIoKa3a CIICIHUTE
3aKOHOMEPHOCTH:

[pHU MeJMaHa MM0-BUCOKa OT KacoBara IieHa, penumoOypca-
nusTa e nox 80% u oOpartHo;

BUJIBT Ha MpHeMa \CIICIICH WK IJIAHOB\ OKa3Ba BIIMSHUC
Ha Koe(hUIMeHTAa Ha BapHallys, KaTo MPHU CIICHIHUTE CIIy-
yay TOU € M0-BUCOK. ChIIUAT HE OKa3Ba 3HAYMMO BIIMS-
HUE Ha TMPOICHTa Ha peuMOypcaiusata. ToBa Moxke Ja ce
005ICHU ¢ TIO-TOJISIM OpOi eKCTPEMHH ClTy4au ¥ HECHBBP-
meHoto (QuHaHcHpaHe.
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3PABE HA HACENEHMETO

NMPEXUBAEMOCT HA
OMNEPUPAHUTE NAUUEHTU C
METAXPOHHHU N CUHXPOHHMU
YEPHOOPOBHU METACTA3U OT
KOJIOPEKTANNEH KAPLUIMHOM

HNBan Bacunescku, UBesaun Takopos, Bacua Muxaiinios,
EBesmnna OnquceeBa, Hukosa Baanos

Kaunuxa no uepnodpobro-nankpeamuuna xupypeus u
mpancnaaumonozusi, BMA, Cogus

PE3IOME

Obxsanamu ca 180 nuya ¢ memacmasu om KOIOpeKMAieH
pak - 79 ¢ memaxponnu memacmasu u 101 cvc cunxpouHu.
Hzcneosanemo He nHamupa 3HAUUMA PA3IUKA 6 NPENCUB-
eMocmma Ha OnepupaHume ¢ MemAaxpoHHUu U CUHXPOHHU
memacmasu. He ce ycmanoeasa 3mnauumo GausiHue 6bpxy
npescusaeMoCmma Ha paxmopume, C6bp3aHi ¢ XapaKmepuc-
mukume Ha mymopa npu oéeme epynu.Mnozoghaxmoprusm
aHanuz omoasa 3HAUUMO GIUAHUE 8LPXY NPEAICUBLEMOCIINA
npu MemaxpoHHume u CUHXPOHHUME MeMACmMa3su Had MexXHUsl
Opotl, pazmepa na memacmasume, pasnpeoeseHuemo um,
MUna Ha 4epHoopoOHama pe3ekyus, Kamo paneo8omo Msic-
mo Ha (axkmopume 8 modeaume e MHO20 OauU3Ko. Bvnpexu
HAAU4uemo Ha pakmopu, C8vp36aHu ¢ 10ula NPOZHO3A Npu
nayueHmume cv¢ CUHXpOHHU u memaxponnu KPYM, no-ae-
PECUBHOMO XUPYPUUHO NOGedeHUe U XUMUOMEPANns NOGIU-
A6am O1AONPUATNHO NPENCUBAEMOCIMA NPU NAYUEHMUmME C
nHanpeonan KPK.

BbBEOEHUE

Komopexranausat kapuunaoMm (KPK) meractasupa Haii-uecto
B UepHUS 1p0o0. 3HAUNTEINICH € JeBT U Ha APYTH BUCLIEPATTHH
meTactasu. IIpu ocTaBsHe Ha MbPBOHAYAIHATA JUATHO3aTa
15-25% oT manueHTUTe BeYe MMaT YepHOAPOOHN MeTacTasu
(UM) (1,2).

MeracTasure, MOSIBUIN C€ B YEPHUSI po0 CIIel HHTEpBaI OT
pe3eKuuATa Ha IbPBUYHUS TyMOP, C€ HAPUYAT METaXPOHHU
(MYM) u ce orkpusar nipu Hag 40% OT BCHYKU MAIMCHTH
€ TO3H TyMOp. B moBeueTo ciyuau ce OTKpUBAT 10 2 TOAHHH
CleJ| MOCTAaBSIHETO Ha IbPBOHAYAIIHATA JUATHO3aTa, HO MOXKE
Jla ce YCTAHOBAT U JI0 5 TOAWHM CIIEHA PE3eKINATa Ha TbPBUY-
uHug KPK (3). [Tarmentu B 111 xmramaeH ctaaunii Ha KPK umar
Haj 8 MBTH MO-BUCOK PUCK 3a pa3BuTHe Ha UM OT manueHTu-
te B [ craauii. PUCKBT OT pa3BuTHE HA METAXPOHHU METACTA3H
HamaJsiBa ¢ BpeMeTo. Jlokanu3anusaTa Ha IbPBUYHUS TyMOD
He € CHTHU()MKAHTHO 3HaYMMa 33 Pa3BUTHETO HAa METaXPOHHH
UM (2). Hanocnennbk ce mpuema, ue taka HapeueHnte MUM,
BCBIIHOCT CBIIECTBYBAT OIIE IPU NOCTaBSHETO HAa JUATHO3a-

POPULATION HEALTH

SURVIVAL OF OPERATED
PATIENTS WITH METACHRONOUS
AND SYNCHRONOUS

LIVER METASTASES FROM
COLORECTAL CANCERS

Ivan Vasilevski, Ivelin Takorov, Vasil Mihailov,
Evelina Odiseeva, Nikola Vladov

Clinic of Hepatobiliary - Pancreatic Surgery and
Transplantology, Military Medical Academy, Sofia

ABSTRACT

The study covered 180 patients with metastatic colorectal
cancer - 79 with metachronous and 101 with synchronous
metastases. The results revealed no significant
difference in the survival of the operated individuals
with metachronous and synchronous metastases.
No significant influence of the factors related to the
characteristics of the tumor on survival in both groups
was found. The multivariable analysis showed that the
number, size, distribution and type of metachronous and
synchronous metastases as well as the liver resection
type had significant impact on survival and the ranking
of the factors in the models was close. Despite the
presence of factors associated with poor prognosis for
patients with synchronous and metachronous CRLM,
aggressive surgery and chemotherapy behavior
favorably influenced the survival of patients with
advanced colorectal cancer.

INTRODUCTION

Colorectal carcinoma (CRC) develops metastases mainly
in the liver. The share of other visceral metastases is also
significant. When the primary diagnosis is determined
some 15-25% of the patients already have liver metastases
(LM) (1,2).

Metastases that have appeared in the liver some time after
theresection of the primary tumor are called metachronous
(MLM) and are detected in more than 40% of all patients
with this tumor. In most cases they are detected up to
two years after determining the primary diagnosis but
they also can be found up to 5 years after the resection
of the primary CRC (3). Patients in the 3rd CRC clinical
stage are exposed to 8-fold higher risk for development
of LM than lIst stage patients. The risk for development
of metachronous metastases decreases over time. The
localization of the primary tumor is not significant for
MLM development (2). Currently it is accepted that the so-
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ta KPK. TTogo6psiBaHeTO HAa KaYeCTBOTO HA AUATHOCTUYHUTE
METOJIMKH IIPE3 MOCIIEAHNUTE TOIMHU, TI03BOJISIBA PAHHOTO OT-
KpHBaHE Ha MaJIKM YepHOAPOOHM TyMopH. Taka ce mpoMeHs
MPOIOPIHSITA HA MAIUSHTUTE C HEPa3MO3HATH OKYITHH UM,
KOHTO Ipenu BpeMe Ouxa ce KIacH(PUIMpaTH KaTo TaKHUBa
0e3 metacrasu. Tesn mamumeHTH ¢ Manku UM nMaT OTHOCH-
TETHO 100pa MPEKUBIEMOCT (4).

Karo cHHXpOHHH ce ompeneisT MeTacTa3suTe, OTKPUTH MPH
MpeIoNepaTUBHUS CKPUHUHT MIIU 110 BpeMe Ha PE3eKIus Ha
I'BPBUYHUS TyMOp (2, 5, 6) u oTKpuTH B pamkute Ha 3 (7,8)
i 12 mecena (9,10) ot nepBoHavanHara quarnoza KPK.

He chiiecTByBa Bee ol KOHCEHCYC MO OTHOIICHUE Ha Orpe-
JICIICHUETO 32 CHHXPOHHO M METaxpoHHO 3aboisBane. Haii-
001110 MOYXKeE J1a ce KaxKe, 4e pa3IiuKaTra MeXy CHHXPOHHOTO
¥ METaxXpOHHO 3a00Js1BaHE MOXE J1a ce 00SICHU ¢ TyMOpHaTa
Ouosiorusi, pecil. Xxoaa Ha 6onectra. He € sicHO nanu naiueH-
TUTEC CbC CUHXPOHHU WU MCTAXPOHHHU METACTa3u MOXKEC Ja
MpeACTaBNsABaT ABe paszianuHu kareropun Ha KPK. Couiect-
BYBaT MaJI'bK OpOil CPaBHUTEIHU KJIMHHUKOMATOIOIMYHH Xa-
PAKTEPUCTHKYU MEXY MALlMCHTH C METAXPOHHU M CHHXPOH-
Hu MeTacTasu (7,8,9). Tean mpoyuBaHms 00OXBamaT MalbK
Opoil mauueHTH, OLCHEHH ca OrpaHWYeH OpoW KIMHUYHU H
NAaTOJOTNYHH (QyHKIUH.

Hacrosmoro u3cnenBaHe € peTPOCHEKTUBHO U MMa 3a Ll
Jla aHAJIN3UPA (32 IBPBH BT y HAC) KIMHUYHUTE M NATOJO-
rUYHY Xapakrepuctuku npu HanpenHan KPK 3a manuenTu ¢
METaxXpOHHU U CHHXPOHHH METAacTa3H, C OIEHKA BIMSHHETO
Ha pa3iaudHu (PaKTOPU BBPXY PE3YJITATHTE OT ONEPATHBHOTO
JedyeHue, o JaHHKM Ha KnnHuKaTa no uepHopoOHO-NTaHKpe-
aTUYHA XUPYPrHs U TpaHcIuIanTonorus kbM BMA-Codwus.

MATEPWAN N METOAMU

Oo6xBanaru ca 180 numa ¢ UM oT KonopeKkTajieH KapiuHOM.
WNHbopMmanusTa 3a MAUESHTUTE € ChOpaHa PETPOCICKTUBHO
(BkJI. oT HarmmoHamHUS pakoB peructsp). OT TAX ¢ METaXpOH-
HM MeTacTasu ca 79, a cbe cuuxpoHHU - 101 marmuentu. B
rpymnaTta ¢ MeTaxpoHHu 43 ca Mbxe, a 36 )KeHH, a IPU CHHX-
POHHHUTE CHOTBETHO - 64 MBbxke u 37 xeHu. CpeaHara Bb3pact
Ha jnunata B asere rpynu € 60 rogunu (5996 r u 60.25 r).
BbB Besika oT rpynute naunara 10 60 u Hag 60 ronuHuU ca
MIOYTH €THAKHB OpOH.

JluarHocTUIMpaHeTO W MPEAONEePaTUBHOTO CTaJUpaHE HaA
MAIUCHTHTE € U3BBPIICHO 10 CTAaHAAPTU3UPAH B KIIMHUKATA
aNTOPUTHM OT WHTEPIUCIHUILIMHAPCH CKHIT: XUPYP3H, racT-
POCHTEPOIIO3HU, OHKOJIO3H, aHECTE3UOJIO3H, CICITHAINCTH 10
o0pa3Ha JUarHOCTHKA M JIPYTH CHemuatucTH. [larueHTuTe
ca orepupanu B KnuHukaTa mo 4epHOoApOOHO-TTaHKpeaTHIHA
XUpPyprus U TpaHcmiaanTonorus Ha BMA npes nepuoaa 2004-
2011 ronuna. Kato CMHXpOHHU ca IPUETH METacTa3uTe, gua-
THOCTHUIIMPAHH SITHOBPEMCHHO C MIOCTABIHETO HA HMArHO3aTa
mepBudeH KPK nmn npenn oTkpuBaHe Ha TBPBUYHOTO OTHU-
11e, KaKTO U Te3W OTKPHUTH IO BPeMe Ha PE3eKIHATA Ha MIbp-
BUYHHS TyMOp. 32 Pe3eKTa0UITHHU ca TPUETH NAIUEHTUTE, TTPU
KOUTO € HAJIMIIE JIOKAJIeH KOHTPOJI BEPXY II'BPBUYHHUS TYMOD,
JIUTICA Ha HEPE3CeKTaOMIIHO SKCTpaxemaTaaHo 3a00isBaHe W
O0YaKBAaHO BH3MOJKHO OTCTPaHSIBaHE HA BCHIKH YCPHOIPOOHH
JIE3UH, C OCTAaBsIHE Ha JOCTATHYCH YSPHOAPOOCH MApEHXUM 3a
n30srBane Ha YH, B ChOTBETCTBHE ¢ KOHCEHCYCHUTE Ha Society

60 HEN L} | EEn
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called MLM in fact exist yet at setting the CRC diagnosis.
The improvement of the quality of diagnostic methods
in the recent years enables the early detection of small
liver tumors. Thus the rate of patients with unrecognized
occult LM that before would be classified as having no
metastases is altered. Those patients with small LM have
relatively good survival (4).

Synchronous metastases (SM) are those that are detected
by the preoperative screening or during the primary
tumor resection (2, 5, 6) and detected within 3 (7, 8) or 12
months (9, 10) after the primary CRC diagnosis.

There is yet no consensus on the definition of synchronous
and metachronous state. Generally it could be stated that
the difference between synchronous and metachronous
state could be explained with tumor biology, respectively
the disease progress. It is not clear whether the patients
with SLM or MLM are to be classified in two different
CRC categories. There are a few comparative clinical-
pathological characteristics between patients with MLM
and SLM (7, 8, 9). Those studies cover a small number
of patients and assess a limited number of clinical and
pathological functions.

The presented study is retrospective and aims to analyze
(for the first time in Bulgaria) the clinical and pathological
characteristics of advanced CRC in patients with MLM
and SLM, assessing the impact of various factors on
the results from the operative treatment, based on the
experience and evidence of the Clinic of Hepatobiliary
- Pancreatic Surgery and Transplantology, Military
Medical Academy

MATERIAL AND METHODS

The study covered 180 individuals with LM from CRC.
The patients data were collected retrospectively (including
data provided by the National Cancer Register). MLM
were reported in 79 of the patients and SLM —in 101. In
the group with MLM there were 43 men and 36 women
while in the SLM group there were 64 men and 37
women. The mean age of the patients in both groups was
60 years (59.96 and 60.25). The number of individuals
aged 60- and 60+ in each group was almost equal.

The diagnosing and preoperative staging of the patients
was performed following an algorithm, standardized
at the Clinic by an interdisciplinary team: surgeons,
gastroenterologists, oncologists, anesthesiologists and
radiolfgist.specialists in image diagnostics and in other
fields. The patients were operated at the Clinicinthe period
2004-2011. Metastases diagnosed together with primary
CRC or before detecting the primary foci as well as those
found during primary tumor resection were considered as
synchronous. Patients with available local control on the
primary tumor, lack of unresectable extrahepatal disease
and expected possible elimination of all liver lesions with
a sufficient amount of liver parenchyma remnant to avoid
liver failure were recognized as resectable in compliance
with the Consensus of the Society of Surgical Oncology
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of Surgical Oncology (SSO) u American Hepato-Pancreato-
Biliary Association (AHPBA) 3a nedunupane Ha pe3ekra-
omraoctTa (11). [pynupaneTo Ha YepHOAPOOHUTE METAaCTA3H
€ m3BBpIIEHO 1o SInoHckara knacudukamnus (12).

AmHanusupanu ca aeMorpadcky 1 KIMHUKONATOJIOTHYHH JIaH-
HU 3a MAIUEHTUTE, ONEePaTUBHOTO JICYEHUE U MOCTONEPTHUB-
HuTe pesynrard. OueHeHH ca pa3nuyHH (akTopH NpH yep-
HOZIPOOHUTE PE3EKINH 1 BIMSIHUETO UM Ha MPEKHUBIEMOCTTA.

CTaTHCTHYECKUSAT WHCTPYMEHTApUyM BKJIFOYBA OIMHUCATEI-
HU U OLEHBYHU METOJH, ITAPAMETPUYHH M HEIapaMeTpUIHH
METOJIH, aHaJIN3 Ha IpexuBsieMocTTa 1o Karnan Maitep, me-
ToxsT Ha KOKC perpecusiTa, JIOrHCTHYHATA PErPECH s, MCTOLBT
Ha Life tables u qpyru.

PE3YNTATU

Ilo-BaxkHHTE XapaKTCPUCTHUKU HA HU3CJICABAHUTC I'pyIlU Ma-
LOUCHTH Ca OTpa3C¢HU Ha Tab.l.

Tabn.1. Xpakmepucmuku Ha obxeaHamume nuya ¢ me-
maxpoHHU U CUHXPOHHU YM

MPOMEH/INBU | METAXPOHHU CUHXPOHHU P
abc.6poli | % abc.6poli | %

Bb3pact

<60 38 48,1 |49 48,5 [ 1.1

>60 41 51,9 52 51,5

MNon

MbXKe 43 54,4 |64 63,4 | 0,284

KEeHU 36 45,6 37 36,6

Nokanusauma Ha NbPBUUHUA TYMOP

[eCeH KOMOH 11 13,9 23 22,8 |0,180

NAB KONOH 42 53,2 50 49,5 | 0,651

pekTym 26 34,2 |28 27,7 10,284

FonemuHa Ha Tymopa

<5cm 72 98,7 84 86,6 |0,231

>5cm 7 1,3 13 13,4

AndepeHumpaHocT Ha Tymopa

Gl 19 23,4 |20 20,0 | 0,845

G2 50 60,9 69 69,0

G3 9 11,7 11 11,0

T-craguii

T1-3 57 70,3 64 64,6 |0,514

T4 22 29,7 35 35,4

N-cragumii

NO 48 64,9 14 14,1 | 0,000

N1 18 24,7 46 46,5 | 0,004

N2 5 6,8 30 30,6 | 0,000

Numdo-Back. 5 20,0 35 36,8 0,153

MHBasua

MepuHeBpanHa | 2 8,0 27 28,4 | 0,037

MHBasuA

POPULATION HEALTH

(SSO) and American Hepato-Pancreato-Biliary
Association (AHPBA) (11). The LM groups were formed
in compliance with the Japanese classification (12).

The patients’ demographic and clinical-pathological data
were analyzed as well as the surgical treatment and post-
operative results, various factors associated with liver
resections and their effect on survival were assessed.

The statistical tools included descriptive and evaluating
methods, parametric and non-parametric methods,
survival analysis by Kaplan-Meier estimator, Cox
regression method, Life Tables method and others.

RESULTS

The more important characteristics of the studies patient
groups are presented in Table 1.

Table 1. Characteristics of the studied patients with SLM
and MLM

VARIABLES | MLM SLM P
number | % number | %

Age

<60 38 48,1 |49 48,5 |11

>60 41 51,9 52 51,5

Gender

men 43 54,4 64 63,4 |0,284

women 36 45,6 37 36,6

Primary tumor localization

Right colon | 11 13,9 23 22,8 10,180
Left colon 42 53,2 50 49,5 10,651
Rectum 26 34,2 28 27,7 10,284
Tumor size

<5cm 72 98,7 84 86,6 | 0,231
>5cm 7 1,3 13 13,4

Tumor differentiation

Gl 19 23,4 20 20,0 | 0,845
G2 50 60,9 69 69,0

G3 9 11,7 11 11,0
T-stage

T1-3 57 70,3 64 64,6 |0,514
T4 22 29,7 35 35,4
N-stage

NO 48 64,9 14 14,1 | 0,000
N1 18 24,7 46 46,5 | 0,004
N2 5 6,8 30 30,6 | 0,000
Lympho- 5 20,0 35 36,8 | 0,153
vascular

invasion

_Peringural 2 8,0 27 28,4 | 0,037
invasion
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3HayMMa CTaTUCTHYECKA 3aBUCUMOCT MEX 1Y IPYIIUTE U NPO-
MEHJIMBUTE C€ HAMHpa MO OTHOILIEHHE Ha: CTaJUHHOCTTA,
pasnpenenennero Ha UM u iumonute Bb3111 (JIB) B Xenaro-
JIyO/leHATHUS JIUTAMEHT.

[TepBruHO pe3exTabrminHu ca 88.9% OT cirydyanTe ¢ METaXpoH-
HU MeTacTasu U 69.3% OT Te3n cbC CHHXPOHHH. TecThT Ha
®dumep noka3pa 3HaYMMa CTATHCTUYECKA 3aBUCHMOCT MEX-
ny neere rpynu (P<0,002). Haif-uectaTa mpuyuHa 3a Hepe-
3€KTa0MITHOCT ITPH METAaXPOHHUTE Ca TEXHUYECKU MPOOIIEMH
- 8.9%, Ha BTOpPO MsCTO-JI0IIA JIOKanu3anus -7.4%, Ha TPETo -
JUIICA HA I0CTAaTBhUCH YepHOAPOOEH mapeHxuM - 2.5%, a mpu
CHHXPOHHHM METAacTa3u € ChOTBETHO -25.7%, 22.8%, 21.8%.
X2 Tecta 1okas3Ba, 4e UMa CTaTUCTUYECKA 3HAUMMOCT MEXKLY
JIBETE TPOMEHJIMBY MO OTHOILICHNE HA JIOMIATA JOKATH3aIHsI
(P<0,007), numcara Ha mocrarhueH mapeHxuM (P<0,004),
myrrtudokamnoctta (P<0,000), TexHWYECKHUTE MPHIHHH
(P<0,003), npyru mpuunau (P<0,018). TumoseTe gyepHOAPOO-
Ha XUPYyprus NpH ABETE I'PYIH ca OTPA3CHU Ha Ta0uI. 2.

Tabn.2. V3ebpuweHuU orniepamusHU UHMepP8EHUUU

Bpoii Ha UM Number of LM
1-3 63 79,7 67 66,3 | 0,065 1-3 63 79,7 67 66,3 | 0,065
>3 16 20,3 34 33,7 >3 16 20,3 34 33,7
H-cTagui H-stage
H1 45 57,0 41 40,6 H1 45 57,0 41 40,6
H2 28 354 |41 40,6 |0035 H2 28 354 |41 40,6 |03
H3 6 7,6 19 18,8 H3 6 7,6 19 18,8
1B B xenatogy- |1 1,3 9 8,9 0,044 Lymph 1 1,3 9 8,9 0,044
o4.AMrameHT nodes

in

hepatoduo-

denal

ligament

Significant statistical relationship between the groups was
established for staging, dissemination of LM and lymph
nodes (LN) in the hepatoduodenal ligament.

Primary resectable were 88.9% of the cases with
metachronous metastases and 69.3% of the synchronous
ones. Fischer’s test showed statistically significant
relationship between the two groups (P<0.002). The most
frequent causes for unresectability in case of metachronous
metastases were technical matters - 8.9%, followed by
improper localization - 7.4% and by lack of sufficient
liver parenchyma - 2.5%. For synchronous metastases
the rate was respectively - 25.7%, 22.8%, 21.8%. X2 test
revealed statistical significance between the two variables
concerning bad localization (P < 0.007), lack of sufficient
parenchyma (P < 0.004), multifocality (P < 0.000),
technical matters (P < 0.003), other causes (P < 0.018). The
types of liver surgery are presented in Table 2.

Table 2. Operative interventions performed

VARIABLES MLM [stv o
Liver resection (LR) scope

Large 31 31 0.269
Small 48 69 0.345
LR anatomicity

Anatomic 53 45 0.278
Atypical 26 55 0.004
Associated LR 8 17 0278
LR type

Extended right 1 3 0.633
hemihep.

Right hemihep.. 25 17 0.023
Left hemihep. 2 19 0.116
Three 1 1 1.1
segmentectomy

Bisegmentectomy 13 14 0.677
Monosegmentectomy | 12 18 0.691
Metastasectomy 29 38 1.0
Multiple 8 37 0.000
metastasectomy

MPOMEHJ/INBU MemaxpoHHU | CUHXPOHHU p
Ob6em Ha 4P
lfonama 31 31 0.269
Manka 48 69 0.345
AHaTomMMuHOCT Ha YP
AHaTOMMYHA 53 45 0.278
ATnnunyHa 26 55 0.004
Acouunpanm 4P 8 17 0278
Bua Ha 4P
PaswwupeHa gacHa 1 3 0.633
xemwmxen.
[AcHa xemuxen. 25 17 0.023
NaBa xemuxen. 2 19 0.116
TpucermeHTeKTOMMA 1 1 1.1
bucermeHtekTOoMMA 13 14 0.677
MoHocermeHTeKTO- 12 18 0.691
musa
MeTacTasekTtomusa 29 38 1.0
MHoX.meTacTasek- 8 37 0.000
ToMUmn
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3HauMMa CTaTUCTUYECKA 3aBUCHMOCT MEXKy TPYIHUTE U MIPO-
MEHJIMBUTE C€ HaMHUpa MO OTHOIICHHE Ha: CTaJMIHOCTTA,
pasmnpeneneaueTo Ha YM u nmumbnuuTe BB31H (JIB) B Xemaro-
JIYOJI€HAJIHUS JINTAMEHT.

[IpeobnagaBaT MaJKUTEe YSPHOAPOOHU PE3EKIIMH, MO-9ECTO
MIPU CHHXPOHHHUTE METacTasH, CIEBAHU OT TOJEMHUTE - €]-
HaKbB Opoit pH ABeTe TPyNu. AHATOMUYHHUTE PE3CEKIUHU ca
MO-4ECTH NPH METAXPOHHUTE METACTa3H, @ ATHIIUYHATA ITPH
CUHXPOHHHUTE.

CpenHusT O0THUYEH IPECTOH KaKTO 32 CHHXPOHHUTE, TaKa U
3a metaxpoHHHTE € 12 7HU. TecTsT Ha Kpyckba-Yonuc mokas-
Ba, Y€ HsAMA CTATUCTUYECKH 3HAUMMa Pa3linKa B TPyHHUTE I10
OTHOIIIEHUE Ha o0mmms OomHmdeH npectoi (P=0,773), kakTo u
cpenHus npectoi B peanumanus (P=0,052).

OBCBbXOAHE

B perpocnextuBHOTO mpoyuBane oT ¢asa Il - CAIRO ce mo-
COYBa, Y€ MAIMEHTUTE ChC CHHXPOHHU METACTA3H M PE3HIIU-
paH IBPBUYEH TYMOp, Ca UMAIU KIMHUYHU U TATOJOTHYHHU
XapaKTEePUCTUKH, CBBP3aHH C O-JIOIIA TPOTHO3a, B CPABHEHHUE
C MaIUeHTUTe ¢ MeTaxpoHHH MeTacTasu (13). Ilerroguminara
MPEKUBAEMOCT NPH CHHXPOHHU MeTacTasu € oT 8% 10 16%
(2,14,15,16,17). Coppa u cbaBT.( 18) choOIIaBat 3a S-roguriHa
MPEeKUBAEMOCT OT 66%, cpaBHeHO ¢ 0% mpu MeTaxpoHHaTa
rpymna, Bockhorn u cpaBr. (10) S-roguinHa npexuBsieMOCT OT
47%, cpaBHeHO ¢ 39%, HO U IIpU JBETE HAMAT CTAaTUCTHUUECKA
3HaYMMOCT. VIMa ¥ IpoydYBaHMs yCTAHOBSBAIIN CXOHA TIpe-
xkuBsemocT (19,20,21,22, 9,8). [Ipe3 mocnenHUTe TONWHU CTa-
HOBHILETO 32 IT0-HEOJIArONpHsITHA ITPOTHO3a HA CHHXPOHHUTE
CTIPSIMO METaXpOHHHUTE METACTa3W MOCTENEHHO CE Mpepasr-
nexxaa (23). Eqaa oT mprunHUTE 32 TOBa ca PE3yNTaTUTE 3a
J00pa MPeXNBAEMOCT U HErOJIEMHU YCIIOKHEHUS TIPH HO-arpe-
CHBHHUTE CUMYJITAaHHU ONEPALUH IIPU CHHXPOHHHU METACTAa3H.

Hamreto npoy4BaHe ycTaHOBSIBA, Ye MEMAHATA Ha MPEKHUBSIC-
mocT Ha onepupanute ¢ MUM ot KPK (ur. 1) - 30.5 m e 6mu3-
Ka J10 Ta3u Ha onepupanute cb¢ CUM - 28.6 m (P=0.290).

Que.1. Kapplan -Maier aHanu3s Ha npexusssemocmma rnpu
ornepupaHu ¢ MemMaxpoHHU U CUHXPOHHU YM

POPULATION HEALTH

Small liver resections prevailed more often for
synchronous metastases followed by large ones — equal
number for both groups. Anatomical resections were
more frequent for metachronous metastases, and atypical
ones — for synchronous metastases.

The mean hospital stay for both synchronous and
metachronous metastases was 12 days. The Kruskal—-
Wallis test showed that there was no statistically
significant difference in the groups referring to total
hospital stay (P = 0.773) and the mean stay in the
reanimation ward (P = 0.052).

DISCUSSION

The retrospective study in Phase III - CAIRO stated
that patients with synchronous metastases and
resected primary tumor had clinical and pathological
characteristics associated with worse prognosis
compared to patients with metachronous metastases
(13). The five-year survival for synchronous metastases
was 8% - 16% (2, 14, 15, 16, 17). Coppa et al. (18)
reported S-year survival of 66% compared to 0% in the
metachronous group; Bockhorn et al. (10) revealed 5-
year survival of 47% compared to 39%, but both findings
were not statistically significant. There are also certain
studies reporting similar survival (19, 20, 21, 22, 9, 8).
During the last years the standpoint for more unfavorable
prognosis of synchronous vs. metachronous metastases
has been constantly revised (23). One of the causes for
reviewing were the results showing better survival and
small aggravations at more aggressive simultaneous
operations for synchronous metastases.

Our study found that the median of survival of operated
patients with MLM from CRC (Fig. 1) - - 30.5m was close
to that of operated for SLM - 28.6 m (P=0.290).

Fig. 1. Kaplan-Meier analysis of survival of operated
patients with MLM and SLM The comparison of survival
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CpaBHEHHMETO Ha IoKa3aTesinTe 3a npexussemoct (o Life
tables) mpu Hac, 3a 3 U S-ronuIlIeH epHo/| IOKa3Ba, ue Te ca
no-rojieMu npu onepupanute ¢ MUM, a 3a §-ropuieH-npu
CUHXpOHHUTE MeTacTasu (tabiu.3) (P=0,205).

Tabnuua 3. [Ipexussiemocm rpu ornepupaHu ¢ MemMaxpOoH-
HU U CUHXPOHHU Memacma3su no memoda Ha Life tables

POPULATION HEALTH

indicators (after Life tables) for a 3- and 5-year period
in this study showed that they were greater for operated
with MLM, and for the 8-year — for synchronous
metastases (Table 3) (P=0.205).

Table 3. Survival for operated with MLM and SLM after
the method of Life Tables
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Ha ocHOBaTra Ha poyYBaHETO MOXKEM Ja 3aKITIOUHM, 4e Tpe-
JKHBSIEMOCTTA IIPH JIBETE TPYMH-METaXpOHHA U CHHXPOHHA €
CXOJIHA.

®AKTOPU, ACOLUIMMPAHU C
NMPEXUBAEMOCTTA HA ONEPUPAHUTE

C METAXPOHHU N CUHXPOHHU
KOJIOPEKTAJTHU METACTA3U B YHEPHUA 1IPOB

BaxknoctTa Ha paznuuHUTe PAKTOPHU CE pasriex/a B 1Be Ha-
COKH: ONpeAesHe Ha MPOrHo3aTa U M300p Ha OMEPaTHUBHO
neueHue. [loBeueTo mMpoyuyBaHMUS HE HAMHMPAT 3aBHCHMOCT
MCXKAY MOJIa Ha MAIIUCHTUTE, Bb3pacTTa U IMPEKHUBACMOCTTA.
B mera-ananu3 Ha Minagawa U ChaBT. Bb3pacTTa Ha IMalu-
CHTUTC CC€ OIPCACIIA KaTO CAUHCTBCH CI/IFHI/I(bI/lKaHTeH mpo-
rHoctuucH daktop (24).

3a ponsita Ha PAKTOPUTE, XAPAKTEPUIUPALIN IBPBUUHUS TY-
MOp, UMa HEMAJIKO U3cieBaHus. Peanma oT T4X He OTKpUBAT
CBIECTBEHA PA3JIMKA B MPEKHUBIEMOCTTa B 3aBUCHMOCT OT
nokanm3anusaTa Ha mepBUYHUA KPK (25). EqHoBapnanTeH
aHanu3 Ha Fujita u cpaBT.(20) moka3Ba, ue pI4 cranusar Ha
II'BPBUYHUS TYMOpP € TPAaHHYHO CUTHU(UKAHTEH (QakTop 3a
MIPEKUBSAEMOCTTA, HO TOBA HE CE MOTBBPXKAABA OT MYJITH-
BapuaHTHUS aHaiau3. CTaausT Ha IBPBUYHUSA TYMOpP € CHT-
HU(UKAHTCH IPOTHOCTUYCH (PakTop B IMpoyuBaHe Ha Taniai
(22). Fujita u cpaBT. (26) HAMHUPAT 32 OCHOBEH MIPOTHOCTHYCH
(akTop NMpH CHHXPOHHM METACTa3W HAJIMYHUETO HA JINMOPHH
BB3H (JIB) OKOJIO MTEPBUYHMS TYMOP.

3a 3HaueHHEeTO Ha (PaKTOPHUTE, CBBP3aHU C XapAKTCPUCTUKH
Ha METacTa3uTe peaulla aBTOPH HaMHupar, 4e 0posT Ha UM
BCE OIIle € INMHUTHpAI] GaKkTop MPH B3eMaHe Ha perIeHue 3a
UYP, HO TOBa ce ABJKM HA CHIIECTBYBAILIU PETPOCIEKTUBHU
npoyuBaHus (27,28) 1 MyITHHHCTHTYIIHOHAIHO TakoBa (29),
CBHOOIIABAIIO 32 S-TOAMIIIHA TTPEKUBIEMOCT camo Tpu 18% u
npexusiemoct 6e3 mporpecus noxa 48 mecena (30,31). Cro-
pen De Brauw nannuwnerto Ha 3 u moBede UM ce siBsiBa HeOa-
ronpusaTeH ¢paktop (32), HO S-rOAUITHATA TPEKUBSIEMOCT HE
e MHOro Hucka (33). Haxon mpoy4BaHuUs MOKa3BaT, 4e HAMa

64 HEN L} | EEn

Considering the obtained results it could be concluded
that the survival of both groups — synchronous and
metachronous — was similar.

FACTORS ASSOCIATED WITH THE
SURVIVAL OF OPERATED PATIENTS WITH
METACHRONOUS AND SYNCHRONOUS
COLORECTAL METASTASES IN THE LIVER

The importance of the various factors was discussed
in two aspects: determining the prognosis and choice
of surgical treatment. Most studies have not found
relationship between patients’ gender, age and survival.
A meta-analysis of Minagawa et al. the patients’ age was
defined as the only significant prognostic factor (24).

Numerous studies focus on the role of the factors
characterizing the primary tumor. A number of them
have not established substantial differences in survival
depending on the localization of the primary CRC (25).
The monovariance analysis of Fujita et al. (26) showed that
the pT4 stage of primary tumor is a marginal significant
survival factor though it has not been confirmed by
multivariance analysis. The primary tumor stage was
stated as a significant prognostic factor in a study of
Taniai (22). Fujita et al. (26) considered the presence of
lymph nodes (LN) around the primary tumor as a basic
prognostic factor for synchronous metastases.

Concerning the importance of factors associated with
metastases characteristics, many researchers have stated
that the number of LM was still a limiting factor for a
decision for liver resection (LR) but it was due to an
available retrospective (27, 28) and multiinstitutional
study (29) reporting 5-year survival only for 18% and
survival without progression under 48 months (30, 31).
According to De Brauw the presence of 3 and more LM
was an unfavorable factor (32) but the 5-year survival
rate was not very low (33). Some studies have shown that
there was no substantial difference in life expectancy of
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CBILECTBEHA PA3JIMKa B IPOABDKATEIIHOCTTA HA JKUBOTA IIPH
nanueHTutTe ¢ >3UYM u Te3u che conuTapHo 3acsrane (34).
[MpakTrkara 1mokasBa, 4ye KOJKOTO MO-MaJIKO ca METacTasu-
T€ B UEPHHUSI IpO0, TOJIKOBA 110-700pa € MPEKUBIEMOCTTa Ha
onepupanute. B nureparypara chliecTByBaT pa3Horiacus,
OTHOCHO 3HaYECHMETO Ha pa3Mepa Ha MeTacTa3aTa 3a IIPOrHo-
3ara. Cnopen Minagawa u Fujita (26,35) OposiT, pa3MepsT u
pasnpenaencarero Ha UM He ca nporroctuden oOeser. [one-
MHUHaTa ¥ aHATOMUYHOCTTA Ha PE3EKIUSTA, CHILO CE 00CHK-
JIaT KaTo (pakTop 3a NPOrHo3ara Ha IPEKHUBSIEMOCTTA.

Hue u3cienBaxme BIUSHHETO Ha I0Ja, B3PACTTa, KAKTO H
Ha (haKTOpUTE, CBBP3aHH C XapaKTEePHUCTUKU HA TYMOpa H Ha
YM. O6001IeHH JaHHH B Ta3H HACOKA 3a JIBETE IPYIH OIEepH-
paHu OOJIHH, ca ITOKa3aHH Ha TaOI.4.

Tabn.4. EOHoghakmopeH aHanu3 no KannaH Matiep 3a
8/IUSTHUEMO Ha HAKOU KITUHUYHU ¢hakmopu 8bpXy Mpexussi-
emocmma Ha oriepupaHume ¢ MemaxpOHHU U CUHXPOHHU
memacma3su

POPULATION HEALTHICS

patients with >3 LM and those with solitary engagement
(34). The practice showed that the smaller the number
of metastases in the liver was, the longer the operated
patients’ survival was. The publications revealed
disagreements on the importance of the metastasis size
for the prognosis. According to Minagawa and Fujita (26,
35) the number, size and dissemination of LM were not
of prognostic value. The scope and anatomicity of the
resection have also been discussed as survival prognostic
factor.

This study checked the effect of gender, age and factors
associated with tumor and LM characteristics. Table 4
presents compiled data for the two groups of operated
patients.

Table 4. Monofactorial analysis after Kaplan-Meier

of the effect of some clinical factors on the survival of
operated patients with metachronous and synchronous
metastases

NPOMEHINBU ABCOJTIKOTEH MEOWAHA 96%00
BPOU NPEXMBAEMOCT p
96%CI
Variables number Survival median
metachr| synchr metachr| synchr metachr | synchr metachr synhcr
Bb3pacrt / Age
<60 38 49 33.38 25.99 0.240 0.666 25.21-41.59 26.04-35.01
>60 40 50 29.63 29.01 - - 25.35-33.90 21.13-36.89
MNon /Gender
Mbke / Men 43 63 29.73 29.67 0.087 1.884 26.87-32.59 18.17-41.16
¥enn / Women 35 36 36.11 25.13 - 19.22-53.00 15.16-35.11
JNlokanus. Ha Tymopa / Tumor localization
DeceH konoH/Right colon| 11 22 46.00 25.73 0.470 0.600 | 18.17-73.82 19.09-32.37
NAB KonoH / Left colon 43 49 30.52 21.95 0.449 0.920 | 23.73-37.31 10.25-33.64
PekTyMm / Rectum 24 28 29.69 31.51 0.957 0.982 | 28.26-31.01  25.62-37.39
Pa3mep Ha Tymopa / Tumor size
<5cm 72 82 33.38 25.13 0.638 0.577 26.98-40.06 16.57-33.70
>5cm 1 13 30.52 29.63 - - - 23.57-35.70
T-ctaguit / T-stage
T1-3 52 63 31.77 28.55 0.833 0.206 22.80-40-74 18.16-38.94
T4 21 34 29.63 23.16 - - 25.22-34.05 43.31-32.31
G-ctraguii / G-stage
G1 18 20 28.58 35.84 0.076 0.433 27.73-34.43 17.97-53.72
G2 49 68 30.52 25.73 0.990 0.613 24.37-36.67 16.66-34.79
G3 9 10 36.11 15.31 - - 28.72-43.49 0.000-34.10
N-ctaauii / N-stage
NO 46 14 29.63 33.71 0.105 0.071 24.43-34.84 -
N1 18 45 69.45 21.16 0.225 0.452 6.95-131.96 15.02-27.30
N2 - 29 50.52 28.53 0.718 0.572 20.16-35.96
NB B XA/1 /LN in HDL 1 9 10.71 13.08 0.111 0.346
J1B uHBasums / LN invasion 5 34 40.56 28.58 0.307 0.048 3.60-26.88
Bpoi YM / Number of LM
1-3 62 63 32.10 29.67 0.026 0.042 17.48-46.72 23.38-35.96
>3 16 34 13.70 19.32 - - 8.68-18.72 12.52-26.12
Pa3mepHa YM / Size of LM
<5cm 43 64 30.52 29.67 0.013 0.013 10.63-50-41 24.15-35.19
>5cm 33 35 30.52 17.77 - 19.11-41.94 11.03-24.51
Dwuctp. 8 Y[, / Dissemination in liver
H1 45 41 31.77 48.33 0.443 0.011 26.21-37.33 22.59-74.07
H2 27 39 32.10 23.16 0.121 0.597 25.25-38.95 14.37-31.95
H3 6 19 13.37 20.34 - 4.11-22.64 9.59-31.08
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NMPOMEH/INBU ABCOJIKOTEH MEAUAHA 96%00
BPOU MPEXMUBAEMOCT p
96%CI
Variables number Survival median
metachr | synchr metachr| synchr metachr = synchr metachr synhcr

CEA

<30 - 17 - 21.36 0.556 7.74-34.98

>30 - 11 - 29.24 11.55-46.93
06em Ha YP / LR scope

Large 30 30 30.52 13.78 0.125 0.000 19.71-41.34 8.69-18.91

Small 48 68 30.52 32.59 0.125 0.000 9.45-51.59 22.69-42.49
AHaT-T Ha YP / Anatomicity of LR
aHaToMu4Ha/anatomical | 52 43 29.73 23.16 0.146 0.025 9.45-51.59 10.18-36.14

aTMnuuHa / atypical 26 55 64.33 29.63 0.146 0.019 | 21.44-107.21 = 14.66-44.61
Bupa Ha YP / LR type
AACHA xemu /Right hemi | 24 16 31.77 14.46 0.560 0.021 24.77-38-78 0.09-28.82
nABa xemu / Left hemi 2 9 36.11 13.80 0.896 0.016 | - 10.44-17.16
KpbBo3ary6a / Blood loss

<300ml 72 65 30.52 33.71 0.579 0.007 26.71-34-33 24.23-43.19

>300ml 6 34 35.67 20.34 - 21.32-49.97 12.57-28.10

PesynraTute, B paMKHTE Ha U3CICABAHETO OT enHO(AKTOP-
Hus aHanu3 o Karutan Maiiep, mO3BOJISIBAT Ja Ce 3aKIIOYH
CJIETHOTO: 6B3PACHIMA U NOJIBbIM HE OKa3BaT 3HAYMMO BIIU-
SIHAE Ha MPEKUBAEMOCTTA HA ONEPUPAHUTE C METAXPOHHU U
CHHXPOHHHU MeTacTasu (Tad. 4).

Cpeo cpakmopume, ceévp3anu ¢ xapakmepucmukume Ha
RBPEUYHUSA MYMOPA Kamo: JOKaJIn3anus, rojieMuHa, aude-
peHIpaHocT u N- CTaIMUHOCT - HE e HAMEpHXa TaK1Ba, KO-
UTO BIUSIAT 3HAYUMO Ha IIPEKUBICMOCTTA IIPU ONICPUPAHUTE
C METaXpOHHU ¥ CHHXPOHHU MeTacTasu (1abi.4).

Cped chaxmopume, ceévp3anu c¢ xapaxmepucmukume Ha
Memacmazume U MURA HA YePHOOPOOHUMmMeE pe3eKyuu, ce
ycmanoeu ye: IPU METaXpOHHHUTE MeTacTa3u — Opoil >3 u
roJIeMHHaTa, a IPU CHHXPOHHHUTE - Opoil >3, rojeMuHa, cre-
MIeHTa Ha AMCEMHMHAIUS B YepHUS Apo0, TnMQoBacKyiIapHa-
Ta MHBA3Ms, Pa3INYHUTE BUI0BE PE3EKIINU U KpbBO3aryoara
— OKa3BaT BIMSHHUE BBPXY NMPEKUBsieMocTTa (Tabi. 4).

Ha ¢urypu 2-3 e moxazana mpeXnBIEMOCTTa IIPH ABETE TPY-
1 OTIEPUPAHHU B 3aBHCUMOCT OT HIKOHU U3CIIeIBAHN (PaKTOPH,
XapaKTepU3upaIll MeTacTa3uTe, a Ha Tabauuu 5 - 7 mpexu-
BsiemoctTa 1o Life Tables npu Haiguurero Ha Te3u HaKTOPH.

Que.2,Puz.3. Kapplan Maier aHanu3 Ha npexussgemocmma
rpu orepupaHu ¢ MemaxpOHHU U CUHXPOHHU Memacmasu 8
3asucumocm om pa3mepa Ha memacmasume 6 Y/]

The results, within the framework of the study, of the
monofactorial analysis after Kaplan-Meier enable the
conclusion that age and gender have no significant effect
on the survival of operated patients with metachronous
and synchronous metastases (Table 4).

Among the factors associated with primary tumor
characteristics: localization, differentiation and N-staging
there were not any that affect significantly the survival of
operated individuals with metachronous and synchronous
metastases (Table 4).

Considering the factors associated with metastases
characteristics and type of liver resections it was found
that: for metachronous metastases — number >3 and
size and for synchronous — number > 3, size, rate of
dissemination in the liver, lymphovascular invasion,
various resection types and blood loss affect the survival
(Table 4).

Figures 2-13 present the survival in the two groups of
operated patients depending on some studied metastasis-
characterizing factors and Tables 5 - 7 present the survival
after Life Tables in the presence of those factors.

Fig.2,Fig.3. Kaplan-Meier analysis of survival for
operated patients with metachronous and synchronous
metastases depending on LM size
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66

2014 W W W BULGARIAN JOURNAL OF PUBLIC HEALTH™ M M Vol.6 ™ M No2m ™ m ™



3PABE HA HACENEHMETO

Tabn. 5. MNpexussemocm Ha orepupaHume 8 200UHU MO
memoda Ha Life tables, 8 3agucumocm om pasmepa Ha
mMemacma3sama.

POPULATION HEALTH

Table 5. Survival (years) of the operated after the Life
Tables method depending on metastasis size

3 3-roguwHa 5-roguwHa 8-roguwHa " 3-years 5-years 8-years
= 9
= | MLM | SLM MLM | SLM MLM | SLM
g MeTa- CuH- MeTa- CuH- MeTa- CuH- 'g
8_ XPOHHU | XPOHHU | XPOHHU | XPOHHU | XPOHHU | XPOHHW. >
= i

Survival
Pasmep Ha YM

<5cm 2% | 40% 39,9% | 28% - 20%
<5cm | 42% 40% 39,9% | 28% - 20%

>5cm 22% | 37% 19% 16% - 42%
>5em | 22% 37% 19% 16% - 42%

Pasnukume e nokasamenume 8 3agucumMocm om pa3mepa Ha Memacmasama ca cma-
mucmu4ecKu 3Ha4yumu.

Que.4, due.5. Kapplan Maier aHanus Ha npexussemocm-
ma npu onepupaHu ¢ MemMaxpoHHU U CUHXPOHHU Memacma-
3u, 8 3agucumocm om 6posi Ha Memacma3sume 8 Y/

The differences in the indicators depending on metastasis size were statistically
significant.

Fig. 4, Fig. 5. Kaplan-Meier analysis of survival of
operated patients with metachronous and synchronous
metastases depending on the number of metastases in
the liver
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Tabn. 6. [pexussiemocm Ha onepupaHume 8 200UHU M0
memoda Ha Life tables, e 3asucumocm om 6posi Ha mema-
cmasume

Table 6. Survival (years) of the operated patients after
the Life Tables method depending on the number of
metastases

E 1-roguwHa | 3-roguwHa | 5-roguwHa | 9-roguwHa 1- year 3 -years 5 -years 9 - years
=
§ ] MLM | SLM [ MLM | SLM | MLM SLM | MLM | SLM
i |d g g g 2
o o o o
3 |E [% [E (2 [E |% |E |B =
a L = Qo S Q s g s <
c = O = O = O = O >
6poi LM
Ha UM size
<3 | 82% | 80% | 51% | 42% | 36,9% | 28% | 18% | 18% <3 | 82% | 80% | 51% | 42% | 36,9% | 28% | 18% | 18%
>3 | 63% | 76% | 19% | 21% | 19% 16% | - - >3 | 63% | 76% | 19% | 21% | 19% 16% | - -
EEE Em EEE B E ® 2014 W W W BULGARIAN JOURNAL OF PUBLIC HEALTHM M M Vol.6 M MN.2m W m & 67



3[1PABE HA HACENEHMNETO

Que.6,Puz.7. Kapplan Maier aHanu3 Ha npexussemocmma
rpu ornepupaHu ¢ MeEMaxpPOHHU U CUHXPOHHU Memacmasu,
8 3agucumocm om cmadusi H Ha memacmasume e Y/]

POPULATION HEALTH

Fig. 6, Fig. 7. Kaplan-Meier analysis of survival of
operated patients with metachronous and synchronous
metastases depending on the H-stage of liver
metastases
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Pasnukume He ca 3Hayumu H1 P<0.01, H3 P<0.014

[IpexusiemocTTa 10 Life tables moka3Ba, 4e Ts € TONKOBA ITO-
roJisiMa, KOJIKOTO IO-MaJjiKa € JUCEMUHAI[ASATa HA METaCTa3H-
te. [Ipy omepupaHuTe C METAaXpPOHHHM METAaCTa’W B CTAJHH
H3 17% npexwussiBar 3 roguay, a B craguu H1 u ctagmm H2 -
46%. 5-ropumHara npexussemoct npu H1 mu H2 e ceoTBETHO
- 43% u 18%, moxaro B H3 cranuu e 0%. Pasnmukure obaue,
HE ca CTaTUCTUYCCKHU 3HAauuMH. [lokazarenure 3a OOJIHUTE
CBhC CHHXPOHHHM METACTa3| ca KaKTO CIe/Ba : 3 U 5-TONHII-
HaTa npexxkuBsieMocT B cranuu H1 e 51% u ceoTBeTHO 51%), B
cragun H2-28% u 15%, a B ctaguu H3 - 20% u 12%. 3a cra-
nuu H1 u H2 ce Hamupa u 8-roguuina npexxuBsieMoCT ChOT-
BeTHO 33% u 15%, mokaro 3a cragnu H3 151 u 0%. Pasnukure
ca craructudeckn 3HaunMu (P<0.036, P<0.043 u P<0.036).
Moske 1a ce Kaxke, ue CTCICHTa Ha AUCEMHHAIIUS Ha MeTa-
CTa3WTe BIHUAC BBPXY IPEKUBIEMOCTTA HA ONCPUPAHUTE.

QPue.8,®uz.9. Kapplan Maier aHanu3 Ha npexussemocmma
fpu onepupaHu ¢ MemMaxpoHHU U CUHXPOHHU Memacma3su
rnpu eonsiMa 4epHoOpobHa pe3eKkyusi

The differences were not statistically significant H1 P<0.01, H3 P<0.014

The longer survival according to the Life tables was
associated with more scarce dissemination of the
metastases. Of the patients operated with metachronous
metastases in stage H3 17% lived 3 more years and in
stages H1 and H2 - 46%, the 5-year survival in H1 and
H2 was 43% and 18% respectively while it was 0% in
stage H3. The differences, though, were not statistically
significant. The indicators of patients with synchronous
metastases were as follows: 3- and 5-year survival in
stage H1 was 51% and 51% respectively, in stage H2 -
28% and 15% respectively, and for stage H3 the rates
were respectively 20% and 12%. Eight-year survival
was evidenced also in stage H1 and H2 (33% and 15%
respectively) while in stage H3 it was 0%. The differences
were statistically significant (P < 0.036, P < 0.043
and P < 0.036). It could be stated that the metastases
dissemination rate affected the patients survival.

Fig. 8, Fig. 9. Kaplan-Meier analysis of the survival of
patients operated with metachronous and synchronous
metastases at large liver resection
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@Pue.10, due.11. Kapplan Maier aHanus Ha npexussemocm-
ma rnpu onepupaHume ¢ MemMaxpOHHU U CUHXPOHHU Mema-

cmasu npu Masika 4yepHoOpobHa pesekyusi

POPULATION HEALTH

Fig.10, Fig.11. Kaplan-Meier analysis of survival of

patients operated with metachronous and synchronous

metastases at small liver resection
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Tabn. 7. [pexxusssemMocm Ha onepupaHume nayueHmu ¢
MemaxpOoHHU U CUHXpOHHU YM nipu eonsima/marnka YP (o

memoda Ha Life tables)

Table 7. Survival of operated patients with metachronous
and synchronous LM at large/small liver resection (after

Life Tables method)

MemaxpoHHu P=0.125 CuHxpoHHU P<0.000

QPue.12, pua.13. Kapplan Maier aHanu3 Ha npexussie-
mMocmma npu onepupaHu ¢ MemaxpoHHU U CUHXPOHHU

Memacmaasau, 8 3asucumocm om 3aey6ama Ha Kpbe8

3 1-roguwHa | 3-roguwHa | 5-roaMwHa | 9-roguwHa 1- year 3-years 5-years 9-years

o o o Q . e}
[J] X S x o x o = o ©
5 E1E [ |F |5 5| 5 = |= (2 [= |2 |= |3|=
s s |5 [= |8 |= S |= |3 > = |2 [= |2 |2 S N
fonama Large
yp 70% | 57% | 38% | 14% | 16,9% | 7% |- |-
(2acerm) | 70% | 57% | 38% | 14% |16,9% | 7% |- |- (24cerm)

Small 83% | 88% | 48% | 35% | 41% 31% | - | 18%

Manka 83% | 88% | 48% |35% | 41% 31% | - 18%

Metachronous P= 0.125 Synchronous P<0.000

Fig. 12, Fig. 13. Kaplan-Meier analysis of survival of
patients operated with metachronous and synchronous

metastases depending on blood loss
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3HayMMOCTTa Ha u30poeHuTe mno-rope (akropu (radi.4) 3a
MPEXHUBSIEMOCTTA MPH ONEPUPAHUTE C METAXPOHHH U CHHX-
POHHH METacTa3u ce oleHu u upe3 Kokc perpecoHHus aHa-
U3 - eTHO(PAKTOPEH U MHOTO(aKTOPEH.

3a omepupaHnTe C METaXPOHHH METAcTa3u Pe3yiTaTHUTE OT
Koxkc ananusa nmokassar, ue caMo ipu Haj Tpu UM e Hanuie
3Ha4MMa Bpb3Ka ¢ npexussiemoctTa (P<0.024). Puckst cr0u-
THETO Jia Ce CIYUYHU € BUCOK U ce ABMKHU oT 1.1 10 4.

3a omepupaHUTE ChC CHHXPOHHHU METAacTa3u Pe3yITaTUTE ca
M3NIOKEeHN Ha Tabn.8 DaxTopuTe, MOKa3add 3HAYNMO BIIHS-
HUE BBPXY IPEKUBIEMOCTTA, Ca 3HAYUTENEH Opoil. Mankara
gepHOAPOOHa PE3eKINs M aTHUIIHYHATA PE3CEKINS ca C HUCHK
Koe(UIIMEeHT Ha PUCKa-ToJ 1, KOeTo 03HauaBa MOJOXKHUTEITHO
BrnusgHue. [Ipyn ocTananuTe pUCKET € HaJ | ¥ HapacTBa B pas-
JIMYHA CTETICH.

Ta6n. 8. Kokcpeapecus 3a 8/1USHUEMO Ha HIKOU KITUHUYHU
ghakmopu 8bpXxy npexussemMmocmma rnpu ornepupaHume cbc
CUHXPOHHU Memacmas3u-edHohakmopeH aHanus (nokasaHu
ca chakmopume, umawju 3HayumMocm)

POPULATION HEALTH

The significance of the above listed factors (Table 4) for
the operated patients with metachronous and synchronous
metastases was evaluated also by Cox regression analysis
— monofactorial and multifactorial.

The analysis for operated patients with metachronous
metastases showed a significant relationship with survival
for only those with more than 3 LM (P < 0.024). The risk
for the occurrence of the event was between 1.1 - 4.

Table 8 lists the results for patients with synchronous
metastases. Numerous factors had significant effect on
survival. The small liver resection and atypical resection
had a low risk ratio — less than 1, which suggested positive
effect. For the others the risk exceeded 1 and increased
with a various rate.

Table 8. Cox regression for the effect of certain

clinical factors on the survival of patients operated with
synchronous metastases — monofactorial analysis /listing
significant factors

95% AN 95% C

MPOMEH/INBU P R Llonna | FopHa VARIABLES P R Lower | Upper

2paHuya | epaHuya limit limit
Pasmep YM >5cm 0.014 | 1.843 |[1.131 3.004 LM size >5 cm 0.014 | 1.843 | 1.131 | 3.004
UM >3 6p. 0.044 | 1.670 | 1.014 2.749 LM - more than 3 0.044 | 1.670 | 1.014 | 2.749
H2 0.016 | 2.009 | 1.140 3.538 H2 0.016 | 2.009 | 1.140 | 3.538
H3 0.012 | 2.337 1.208 4,521 H3 0.012 | 2.337 | 1.208 |4.521
lonama 4P 0.001 | 2.361 1.445 3.858 Large LR 0.001 | 2.361 | 1.445 | 3.858
Manka 4P 0.000 | 0.410 |0.252 0.668 Small LR 0.000 | 0.410 | 0.252 | 0.668
AHamomuyHa 4P 0.027 | 1.718 | 1.062 2.777 Anatomic LR 0.027 | 1.718 | 1.062 |2.777
AmunuyHa YP 0.021 | 0.565 | 0.348 0.918 Atypical LR 0.021 | 0.565 | 0.348 | 0.918
Jlumepo-gack. uveasus | 0.050 | 1.655 | 1.000 2.742 Lymphovascular invasion | 0.050 | 1.655 | 1.000 | 2.742
Kpveo3azyba >300ma | 0.008 | 2.069 |1.211 1.211 Blood loss > 300 ml 0.008 | 2.069 | 1.211 |1.211

B paMkuTe Ha U3CNEABAHETO CE€ MPUIIOKHU U JIOTUCTUYHA PEr-
pecus 3a olpeJelsiHe Ha HUBOTO 3a PHCKa OT CMBPT B ITpolieca
Ha JIeYeHHEe Ha JINLaTa C METaXPOHHU U CHHXPOHHH MeTacTa-
31, IPU HaJIM4Me Ha HSKOM m3cienBanu ¢axtopu. [Ipu orme-
pupanuTe ¢ MeTaxpoHHH UM aHamM3bT yCTAaHOBH 3HAYMMa
creneH Ha pucka ot cMbpT (P<0.031) 3a nBa paxTopa — aHaTo-
Mu4HaTa ¥ arunudHata YP. 3a paznuka ot mbpBara, KbAETO
PUCKBT ce ABUkU OT 1.1-7.7, mpu aTunu4YHaATa PE3EKLUUS PUC-
KBT € HUCBK-11ox 1. [Ipu onepupanute cbc CHHXpOHHU MeETa-
CTa3M JIOTUCTUYHATA PErPECHsl IOKa3Ba 3HAYUM OTHOCHUTEIICH
PHCK 3a CMBPT 3a HAKOJIKO (axTopa (Tabn.9). Hucek e To3u
PHCK ITpU MaJika YepHOApOOHa PEe3eKIns U P aTUIIHYHA pe-
3ekuus. Hail-BUCOK € pUCKBT IIpU IOJIsIMa PE3EKLUsl, BUCOK €
IIpY aHATOMHUYHUTE Pe3eKIMU 1 OnitodapHocTTa Ha UM.

70 HEN L} | EEn

Logistic regression was also applied in the study to
determine the level of death risk during the treatment
of individuals with metachronous and synchronous
metastases when some of the tested factors were available.
For patients with metachronous LM the a3.004

nalysis found significant death risk (P < 0.031) for two
factors — anatomical and atypical LR. For the former the
risk was between 1.1 - 7.7 while for the atypical resection
the risk was low — less than 1. The logistic regression for
patients operated with synchronous metastases showed
significant relative death risk for several factors (Table
9). The risk was low at small and atypical liver resection.
The highest risk was revealed for large resection, it was
high for anatomical resection and bilobular LM.
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Ta6n.9. EOHoghakmopHa noaucmuyHa peepecus 3a
cmerneHma npu pucka 3a CMbpm 3a HAKOU ghakmopu npu
CUHXPOHHU KosiopekmarnHu YM

NMPOMEH/INBU P R 95% An
Pasmep YM >5cm 0.020 | 3.312 1.209-9.076
M >3 6p. 0.121 | 1.670 | 0.816-5.678
H1 0.021 | - -

H2 0.022 | 3.071 |1.174-8.028
H3 0.030 | 4.606 | 1.162-18.262
lfonama 4P 0.003 | 10.256 | 2.666-46.413
Manka 4P 0.002 | 0.092 | 0.020- 0.416
AHamomu4Ha 4P 0.004 | 4.071 1.552-10.680
Amunuy4Ha 4P 0.004 | 0.238 | 0.091- 0.625
Kpwveozazyba >300mn 0.032 | 2.957 | 1.095- 7.983

U TpuTe BUa M3MOI3BaH HHCTPYMEHTAPHYM 32 eTHO(AKTO-
PEH aHaJIM3 JaBaT CXOAHH PE3YITAaTH IIPU U3CIIeIBAHE BIINS-
HUETO Ha (PaKTOPUTE BBPXY NMPEKHUBIEMOCTTA, Hall-Bede MpH
JUIaTa CbC CHHXPOHHU METAcTa3!.

Tbii KaTO CE OLCHABA BIIMSHUETO HA 3HAYMTENCH Opoii (ak-
TOPU BBPXY NPEKUBAEMOCTTA, M3IOJI3BAXME W MHOTO(aK-
TopHaTa Kokc perpecus, ¢ moMomira, Ha KOATO C€ CHHTE3H-
paxa mo Tpu MoJieJia 3a BCSIKa OT TPyIHUTE.

[Tpu onepupannTe ¢ METaXpOHHU METACTa3d MHOTO(paKTOp-
HUST MOJIETI M3M0JI3BA AeBeT (pakTopa (B pa3InyHN KOMOWHA-
LIMH) IPH KOMITIOTBEPHOTO MozeaupaHe. [IbpBusit MHOrodak-
TOpPEH MOjIeNl HaMHpa JBa (hakrtopa (0T 3aJ0KEHHUTE), KOUTO
umar 3HaunMoct: O6poit UM (P<0.042) u manka pesekuus
(P<0.010) - c MONOXXUTETHO BIMSIHUE BBPXY MPEKNUBIEMOCT-
Ta. BropusaT MHOroakTOpeH MOIeN OoIpenens ChII0 JBa
¢axrTopa, nmamu 3HaqyumocT: opoir UM (P<0.039) u romns-
ma YP (P<0.016). Tpetust MHOTO(pAKTOPEH MOJEIN Mpeaia-
ra OTHOBO J1Ba (haKTopa, MMallyl 3HaYMMOCT: pazmep Ha UM
(P<0.008) n 6poii Ha UM (P<0.004). [lanHuTE MOKa3BaT, 4e U
nBaTa (hakTopa ca ¢ MOBHUIIEH PHUCK 32 CMBPT.

[Tpu omepupaHUTe ChC CHHXPOHHU METAcTa3u B MHOrO(dak-
TOPHUS AaHAJIU3 CE 3A0KUXA (PAKTOPUTE, UMAIIH CTATUCTH-
yecka 3HauuMOCT. [IbpBuUsT MHOrO(AaKTOPEH MOIEN H30pa 1Ba
(dakTopa, KOUTO MMOKA3BAT 3HAYUMOCT - PA3MPEICICHUETO HA
UM (P<0.019) u mankara YP (P<0.002). ITepBuAT chaBpKa
BHCOK PHCK 33 CMBPT, @ BTOPUST € C TOJIOKUTEIHO BIUSHUE
BBPXY MPEKHUBIEMOCTTA - ¢ puck <l. Bropusit MHOrO(daKTO-
PEH MOJIEJ ChIIO Mpe/iara Ba 3HaunMu (pakTopa: pasmpese-
nermneto Ha UM (P<0.015) u roxsasmaTta YP(P<0.003). Tpetusr
MHOTO(aKTOPEH MOJICN CTHTa ChIO 70 ABa (akTopa : pasil-
penenenne Ha UM (P<0.002) u 6poit Ha UM (P=0.047). Moxe
Jla ce OTOETIeIKH, e MOJICITUTE [TPU METAXPOHHUTE METACTA3U
OTIaBaT MO-4EeCTO 3HAYeHHE Ha OpOs Ha METacTa3uTe u ooe-
Ma Ha OTepalusTa, a P CHHXPOHHUTE HA TUCEMUHAIMITA
Ha METacTa3uTe B YepHUS Ipod 1 oOeMa Ha orepaIusiTa.

POPULATION HEALTH

Table 9. Monofactorial logistic regression for death risk
rate for certain factors at synchronous colorectal LM

VARIABLES P R 95% C
LM size >5 cm 0.020 | 3.312 | 1.209-9.076
LM — more than 3 0.121 | 1.670 | 0.816-5.678
H1 0.021 | - -

H2 0.022 | 3.071 |1.174-8.028
H3 0.030 | 4.606 | 1.162-18.262
Large LR 0.003 | 10.256 | 2.666-46.413
Small LR 0.002 | 0.092 | 0.020- 0.416
Anatomic LR 0.004 | 4.071 | 1.552-10.680
Atypical LR 0.004 | 0.238 | 0.091- 0.625
Blood loss > 300 ml 0.032 | 2.957 | 1.095- 7.983

The three used tools for monofactorial analysis provided
similar results when assessing the effect of the factors
on survival mostly in patients with synchronous
metastases.

Multifactorial Cox regression was also used as the effect
of numerous factors on survival was studied and this tool
was used to synthesize three models for each group.

Themultifactorial model engaged nine factors (in different
combinations) in computer modeling for patients with
metachronous metastases. The first multifactorial model
found two significant factors (of the preset ones): number
of LM (P < 0.042) and small resection (P < 0.010) — with
positive effect on survival. The second multifactorial
model also determined two significant factors: number
of LM (P < 0.039) and large LR (P < 0.016). The third
multifactorial model also suggested two significant
factors: LM size (P < 0.008) and LM number (P < 0.004).
The results showed that both factors had increased death
risk.

Statistically significant factors were preset for the
operated patients with synchronous metastases. The first
multifactorial model selected two significant factors —
LM dissemination (P < 0.019) and small LR (P < 0.002).
The first one had high death risk and the second had
positive effect on survival — risk rate < 1. The second
multifactorial model also suggested two significant
factors: LM dissemination (P < 0.015) and large LR (P
< 0.003). The third multifactorial model also outlined
two factors: LM dissemination (P < 0.002) and LM
number (P = 0.047). It could be noted that the models
for metachronous metastases emphasize more often
the number of metastases and resection scope and for
synchronous ones — the dissemination of metastases in
the liver and the resection scope.
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3AKJITIOMEHUE

B pamMkure Ha u3CIeABAHETO HE CE HaMMpa 3HAYUMA pas-
JINKA B IIPEKUBAEMOCTTA HA OIEPUPAHUTE C METAXPOHHU U
cuaxpoHHN UM. MHOTrO(QakTOpHHST aHAJIU3 HE YCTAHOBSIBA
3HAUYMMHU (aKTOPH, CBBP3aHU C XapaKTEPUCTHKATa Ha Ibp-
BUYHMS TyMOp IIPU JBETEC IPyIHU ONEPUPAHU, KOUTO HUMAT
BIIMSIHUE BBPXY NpexussieMoctta. Cpen daxropure, CBBp-
3aHU C XapaKTEPHCTHUKAaTa Ha YEPHOAPOOHUTE METacTa3UTe
IIpU OIIEPUPAHUTE C METAXPOHHU TaKUBA, 3HAUMMO BIIMSHUE
BBPXY NPEKHUBSIEMOCTTa UMaT OpOST M pa3MepbT Ha MeTa-
cra3ute U o0eMbT Ha YP -manka unu ronasma, a Ipu CUH-
XPOHHUTE - pasnpeneicHuero u opost va UM u 00emMbT Ha
YP - ronsima win Majika. Bernpeku HanuuueTo Ha (akTopH,
CBBP3aHU C BUCOK PUCK IIPU NALUEHTUTE CbC CUHXPOHHU U
MeTtaxpoHHu KPUM, no-arpecuBHOTO XUPYpPruyHO MOBEJE-
HUE M XUMHOTEpPANUsTa TOBJIMUIBAT OJIATONPUSATHO MPEKHU-
BgeMocTTa uM npu HanpegHait KPK.
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CONCLUSION
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not establish significant factors associated with the
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metastases and scope of liver resection (small or large)
have significant effect while in the case of synchronous
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NCUXNYHO 3 PABE

PA3NPOCTPAHEHME HA
CYULIMAHOTO NOBEAEHME

CPE[] XOPATA C YECTM
MCUXUYHUN PASCTPOUCTBA

B BbJITAPUS. PE3YNITATU OT
ENMUWOEMUONOIMMYHO NMPOYYUBAHE
EPIBUL (2003-2007)

Pymsana /IlunosoBa, 3axapu 3apkos, Muxanj
Oxoauiicku, Xpucto XunkoB, Baragumup Hakos,
Iliramen Iumutpos

Hayuonanen yenmwp no obwecmeeno 30page u aHaiu3u

PE3IOME

Obocnosxa: Ilo oannu na C30 camoyduticmeomo e eOHa om
so0ewume npuyunu 3a cmwupm 6 ceéema. 3a bvieapus ymu-
wiienomo camonapaunagane e na 8 macmo om sodewume 10
npuvuHy 3a cmopm. Hanuwuuemo na ncuxuuna b6onecm mooice
da npeockasce CyuyuoOHUu HamepeHus, Ho MpyoOHo Modice 0d
ce Kaice Kou 0m Xopama CbC CYyUyuoOHu HAMepeHus u ncu-
XUuHa bonecm wuje nPUCMBIAM KoM CYUYUOHU OeliCMBUSL.

Llenu: B masu nybauxayus ce npedcmassim enuoemuono-
2UYHU OAHHU 3d PA3NPOCMPAHEHUEO HA CYUYUOHOMO NOGe-
Oenue: 1) cyuyuonu udeu, 2) cyuyuoHu HamepeHus CvC Cyu-
YUOHU naanose, 3) NIAHUPAH Cyuyuoer onum, 4) Hen1aHupaH
cyuyuoen onum.

Memoou: IIpogedeno e Hayuonaino npedcmagumento
enudeMuUoIO2UYHO NPOYYBaAHe HA HeCmume NCUXUYHU pa3-
cmpoticmea 6 bvneapus EPIBUL (2003-2007 2.). H3creosanu
ca 16 3abonseanus om ciednHume epynu. mpegodCHU pPd3-
cmpoicmea, ageKmusHu pazcmpoucmed, pazcmpoucmad,
C8vP3aHU ¢ ynompebama Ha NCUXOAKMUGHU Geujecmad, pas-
cmpoticmea 6 KOHmpoaa Hao umnyicume. Pesyrmmamume ca
noayueru cieo oboouasane Ha oannu om 5318 unmepegroma.
Hucmpymenmvm Ha uzcie08anemo e CbCmasHomo unmepHa-
yuonanno ouacnocmuuno unmepsio CHIU (CIDI Composite
International Diagnostic Interview) [1].

Pezynmamu: Ilpu 66.8% om xopama, xoumo cepuosHo ca
0OMUCTATYU CaMOYOULICMBO, ce OMKPUBAM OAHHU 30 NCUXUY-
Ho pazcmpoiicmeo. 40.3% om xopama c denpecus ca npaguiu
onum 3a camoyouticmeo. Komopouonocmma medxncoy aghex-
MUSHUMeE pA3CcmMpolcmea ¢ Opy2o 3a00158aHe e Hall-pUcKosd
3a camoyouticmeenu onumu (OR= 164.53).

3axntouenue: Ilonosunama om pecnondenmume, KOUmo 06-
MUCTAM  CAMOYOULICME0, UMAT NPeOulecmeauo NCUXUUHO
paszcmpoticmeo. EOna om ocHoeHume npudunu 3a CyuyuoHo
nogedeHue e Hanuuuemo Ha ncuxuura ooiecm. [enpecuama
e npeduxmop Ha cyuyuoHu Hameperus. Komopobuonocmma
HA agexmusHume u mpegojcHume pascmpoucmea ¢ opyeu
3a00146aHUA, Ce 0YepPmasa Kamo Halli-cepuo3er npeouxmop
Ha M06a KOU Oom umawjume cyuyuOHu Hamepenus we npu-
CMBRAM KoM CAMOYOUTICMEEHU NIAHOGE U ONUMU.
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PREVALENCE OF SUICIDAL
BEHAVIOR AMONG PEOPLE
WITH COMMON MENTAL
DISORDERS IN BULGARIA.
RESULTS FROM THE
EPIDEMIOLOGICAL STUDY
EPIBUL (2003-2007)

Rumyana Dinolova, Zahari Zarkov, Michail
Okoliyski, Hristo Hinkov, Vladimir Nakov,
Plamen Dimitrov,

National Center of Public Health and Analyses

SUMMARY

Background: Accordingtothe World Health Organization
(WHO), suicide is one of the leading causes of death in
the world. For Bulgaria deliberate self-harm is an 8 out
of 10 leading causes of death. The presence of mental
illness can predict suicidal ideation, but it is difficult
to say whom of those with suicidal ideation and mental
illness will proceed to suicidal actions.

Objectives: In this article epidemiological data on the
prevalence of suicidal behavior are presented: 1) suicidal
ideation, 2) suicidal ideation with suicidal plans, 3)
planned suicide attempt, 4) unplanned suicide attempt.

Methods: A national representative epidemiological
study of common mental disorders in Bulgaria EPIBUL
(2003-2007) has been carried out. 16 illnesses of the
following groups - anxiety disorders, affective disorders,
psychoactive substance use disorders, and impulse
control disorders— were investigated. The results were
obtained after compiling data from 5318 interviews.
Survey instrument used is the CIDI Composite
International Diagnostic Interview [1].

Results: In 66.8% of the people who have seriously
considered suicidewas found evidence of mental disorder.
40.3% of people with depression have attempted suicide.
Comorbidity of affective disorders with another disease
is the highest risk for suicide attempts (OR = 164.53).

Conclusion: Half of the respondents who consider
committing suicide have a pre-existing mental disorder.
One of the main causes of suicidal behavior is the
presence of mental illness. Depression is a predictor of
suicidal intents. Comorbidity of affective and anxiety
disorders with other diseases has emerged as the most
significant predictor of whom of those with suicidal
ideation will proceed with suicidal plans and attempts.
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Ku1rouoBu 1ymMu: cyuIuaHo NoBeACHNE, HAIIHOHAIHO
MPECTAaBUTETHO eMUAEMUOIOTHYHO IPOYUBaHe, yec-
TH IICUXMYHU Pa3CTPOHCTBA, KOMOPOUTHOCT.

BbBEOEHUE

Enna ot BozmenuTe mpuunHM 3a CMBPT U 3a00JIIBaHUS B CBE-
Ta € CyuIUJIHOTO noBeneHue [2,3,4]. TBbpae MHOTO ycumus
B CBETOBCH Mamial ca TOJIOKCHH 3a ChOMPAHETO HA JaHHH,
M3yYaBaHETO W JICYCHUETO Ha CYHIIMIHOTO moBeneHue. He-
MPEKBCHATO C€ MPEAOCTABAT HOBH JAHHU U ce pa3padoTBar
HOBH CTPATETHH 33 IPEBEHIINS U JICUCHHUE, OTACIAT CE CPEIIC-
TBa 32 HOBH IIPOYYBaHUs, HO 33 CHXKAJCHUE TE3U YCHIIUS HE
HaMaJIsBaT MPOLEHTA Ha XOpaTa ChC CYHIIUIHO TTOBEICHUE
[2,5]. Hdopu HsAKOM M3CIIeABAHUS MPOTHO3UPAT YBEITMIaBaHE
Ha camoyouiictBara 10 2022 1. [6].

[MoBeueTo wu3cnenBanust ce (GOKyCHpAT BBPXY THPCEHETO H
M3CIIE/IBAHETO HA CrCIU(DUIHUA PUCKOBH (HAKTOPU, KOUTO Ja
[peCcKa3Batr CyMIU/HO NoBeaeHue. Hskou npoyuBaHus SICHO
JIOKA3BaT, Y€ CPeJl BOJACIINTE MIPHUYMNHU 32 CYHIIUHO TOBEIC-
HHUE M CyHIIMIHU OMUTH Ca MCUXUYHUTE PA3CTPONCTBA, OCO-
O6erno adexTuBHHTE pascTpoiicTea [7,8,9]. Hpyru ce ¢oky-
cupaT BbpXy TOBA, Y€ BCHUIHOCT IICUXUYHUTE Pa3CTPOICTBA
MPOrHO3UPAT CaMO CYHIIHIHH HIEH, HO HE MOTaT Jia Mpe/cKa-
JKaT KOU OT Xopara CbC CyHUIUIHU UACHU IIEC IMMPUCTHBIIAT KbM
CyulUIHM TiaHoBe u onutH [10,11].

[MecnxuaHuTEe pascTpoOHCTBA OCBEH TOBA €A CHIIHO KOMOP-
OMIHYM M YacT OT M3CICABAHMATA TOKAa3BaT, Y€ € BH3MO)KHO
HAJIMYUETO Ha €IIHO, /IBE U 1OBEYE 3a00JIABAHMS 3HAUMTEI-
HO JIa yBEJIWYHU PUCKA OT CYHIIMIHO ToBeneHue [12,13, 14,15].
Hsaxou u3crienoBatenu HaMHupaT pa3inKa MEXIY Pa3BHTHTE
1 pa3BUBAILIUTE Ce CTPaHU. Te JOKa3BaT, 4ye HAJIUYMUETO Ha
MICUXUYHU Pa3CTPONUCTBA MO-PSIAKO CE€ CBBP3BA CHC CYHUIIHIHO
noBesieHue B pazButuTe cTpanu [16,17]. pyru He Hamupar
pasiuKa, KoraTo M3MOJI3BaT ChIIMTE METOAM 3a OLIEHKA MpU
CpPaBHUTEJHU aHAJIN3U MEXIy cTpanure [18].

OcurypsiBaHeTO Ha MO-TOJIsIMA SICHOTA BBPXY TOBA, KaK pas-
JIUYHUTE ICHXUYHH PA3CTPONCTBA Ca CBbP3aHU C PA3TUIHHUTE
eTal OT Pa3BUTHETO HA OMUTHUTE 38 CAMOYOHICTBO, MOXKE /13
nazie nHdopManus 3a ToBa Kak I1e ce pa3BHue CYUILUIHOTO MO~
Be/ieHHe, Ha 0a3ara Ha KOETO Jia Ce MPABST I0-TOYHH IPELeH-
KM Ha PUCKa U MPOTHO3HU 3a JICYCHHUETo. B Ta3u myOnukanus
ce TIPEeACTaBIT JaHHU 3a BbiIrapus, MONydYeHH CJel aHallu3
Ha JaHHU 33 CYHUIMJHOTO TOBEJICHUE CPEJl PECIIOHJICHTUTE
OT TpoBeaeHOTO HanunoHamHO MPEACTABUTEIHO EMHUAEMHO-
JIOTMYHO MPOYYBAHE HA YECTUTE MCUXUYHU PA3CTPOICTBA B
Bearapus EPIBUL (2003 - 2007) mo oTHOIIEHHE Ha:

*  PasNpOCTPAHEHUETO HAa YECTUTE NCUXUYHHU pa3CcTpoiic-
TBa CpeJl PECIOHACHTUTE ChC CYUIIMIHA HAMEPEHNUS;

* BpB3KaTa MeXIy Oposi Ha KOMOPOUTHUTE 3a00ISIBAHUS U
OIUTHUTE 32 CAMOYOHUHCTBO CpeJl PECIIOHJICHTUTE C YECTH
TICUXWYHH Pa3CTPONCTBA;

¢ CBBpP3aHU C NomyjanusaTa CbOTHOIIEHWA HA pUCKa, C Or-
JIEQ U3II0JI3BAHCTO Ha TE3M JaHHHU 3a IMOCJICABaIId HaIlU-
OHAJIHU H3CJIICABAHUA U I/I3pa60TBaHe " npujaraHe Ha
IIporpaMu 3a NIPEBEHUUA HA CYUTUIHOTO IMTOBEACHUE.
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Key words: suicidal behavior, nationally
representative epidemiological study, common
mental disorders, comorbidity.

INTRODUCTION

One of the leading causes of death and illness in the
world is suicidal behavior [2, 3, 4]. Too many worldwide
efforts are being made to data collection, study and
treatment of suicidal behavior. Constantly new data are
provided and new strategies for prevention and treatment
are developed, funds for new research are allocated, but
unfortunately these efforts do not reduce the percentage
of people with suicidal behavior [2, 5]. Even some studies
predict an increase in suicides by 2022 [6].

Most studies focus on the search and study of specific risk
factors to predict suicidal behavior. Some studies clearly
demonstrate that among the leading causes of suicidal
behavior and suicide attempts are mental disorders,
especially affective disorders [7, 8, 9]. Others focus on
the fact that mental disorders predict suicidal ideas, but
cannot predict who of people with suicidal intents will
proceed with plans and suicide attempts [10, 11].

Mental disorders are also highly comorbid and some
studies show that there may be one, two or more diseases
to significantly increase the risk of suicidal behavior [12,
13, 14, 15]. Some researchers find differences between
developed and developing countries. They prove that the
presence of mental disorders is less frequently associated
with suicidal behavior in developed countries [16, 17].
Others have found no difference when using the same
evaluation methods in comparative analyzes between
countries [18].

Delivering greater clarity on how various mental disorders
are associated with different stages of suicide attempts
can provide information on how suicidal behavior will
be developed on which basis to make more accurate
estimates for the risk and the prognosis of treatment.
This publication presents data for Bulgaria resulting
from the analysis of data on suicidal behavior among
respondents by conducting a nationally representative
epidemiological study of common mental disorders in
Bulgaria EPIBUL (2003 - 2007) in respect of:

» The prevalence of common mental disorders among
respondents with suicidal ideation.

e The relationship between the number of comorbid
disorders and suicide attempts among respondents
with common mental disorders.

» Population-related ratios of risk in order to use these
data for further national researches and development
and implementation of programs for prevention of
suicidal behavior.

B B = 2014 W W W BULGARIAN JOURNAL OF PUBLIC HEALTH™ ™ M Vol.6 W MNo.2m ™ m m 75



NCUXNYHO 3 PABE

METOOMU

1. AU3AWNH HA NU3CNEOBAHETO

[IpoyuBaHeTO € mpoBeneHO cpel Jula Hax 18 ToquHu, KOUTO
JKUBESIT MOCTOSIHHO B CEMEHHM )KUIUIIA (IOMaKuHCTBA). MH-
TepBIOMpaHu ca 5318 pecrioHIeHTH B IAj1aTa CTpaHa, C HUBO
Ha oT3uBYHBOCT 72,0%. [TonpoOHO MU3aliHBT HA U3CIICBAHE-
TO € ONHKCaH B JIpyTru Hamy myonukanuu [19].

2. MHCTPYMEHT HA U3CNNEOABAHETO
CbcTaBHO MEX1yHapoaHO auarnoctnyno nHTepsio (CIDI)[1]

BBIpoCHUKBT, TPUIIOKEH B TOBA M3CICIABAHE 3a ITOCTABS-
He Ha nuarHo3u 1o MKB 10 (MexnyHaponHa kiacupuka-
nus Ha Oonectute, 10-ta pesusus) u DSM-IV (Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edition),
e CIDI. CIDI e cTpyKTypupaHO HHTEPBIO C BBIIPOCH, CBBP-
3aHM C Bb3HUKBAHE U M34Ye3BaHE HA CUMIITOMH, C OIJIE] 3a-
KJIFOUEHHE Tl € UMaJIo ICUXUYHO pa3cTpoiicTBo no MKb-
10/ DSM 1V B onpenenenu nepuoan oT BpeMme, Halpumep, B
XOJla Ha J)KMBOTA Ha YOBEKA JI0 JICHSI Ha MHTEPBIOTO WJIH TIpPE3
nociequute 12 mecena. Tosa usciensane usmnoissa CIDI 3 B
aJanTHpPaH BapuaHT 3a beirapus. A antanusra € HalpaBeHa
HE3aBHCHMO OT MIPEBOJIa U CE CBEXK/Ia J0 MPUCTIOCOOSBAaHE Ha
BBIIPOCUTE KBM PEaTHOCTUTE Ha OBJTapckaTa KyaTypa, JI0-
XOIIM, BaldyTa, MEANKAMEHTH, OCHUTYPHTETHA CHCTEMa H JIp.
Wzcnensanu ca 16 3a6onsBanus mo DSM-IV: TpeBoHH pa3-
CTpoOicTBa (MMAHUYECKO PA3CTPONCTBO, TEHEPATUZUPAHO TPE-
BOXKHO pa3CTpoOiCTBO, (OOUH, MOCTTPABMATHYHO CTPECOBO
pa3cTpoicTBO, aeKTUBHU pa3CcTpoiicTBa( TUCTUMUS, PEKY-
PEHTHO JICTIPECHBHO Pa3CTPOHCTBO, OUMONISIPHO aheKTUBHO
pa3CTPOUCTBO), Pa3CTPOUCTBA, CBBP3aHU C ymoTpedara Ha
MICHXOAKTHUBHU BEIECTBA (3JI0yNOTpeda ¢ ajJKOXOJI, 3aBHCH-
MOCT OT aJIKOXOJI, 3I0ynoTpeda ¢ ApOoru, 3aBUCUMOCT OT JIPO-
T'Hl), PA3CTPOMCTBA B KOHTPOJIA HAJ UMITYJICUTE (MHTCPMUTCH-
THO SKCIIO3MBHO Pa3CTPOHCTBO, Pa3CTPOUCTBO CHC CTPAx OT
pasfsiia, pa3CTPOUCTBO C MTPOTUBOIIOCTABSHE M ITPEIN3BHUKA-
TEJICTBO, Pa3CTPOHCTBO B TIOBEICHUETO).

3. CYMUMOHO NOBEAEHUE

CyunuaHOTO MOBEJICHHUE € OIEHEHO C IMoMoIITa Ha Moyt
3a cynnuaaoct Ha CIDI , ko#iTo n3cieiBa Bb3HHKBAHETO Ha
CYUITUTHU MUCIIH, TIJIAHOBE U ONMHUTHU B XoAa Ha )xuBoTa. C
1[eJl 1a ce pasriiefia Bpb3KkaTta MEeXy CYUIUJTHOTO MOBEE-
HHE U ICUXUYHUTE PA3CTPONCTBA ca MpeICTaBeHH 4 U3Xo/a
OT CYMIIMJHO MOBEJEHUE B X0/a Ha kuBoTa: (1) cynuuanu
uJieu B 001aTa u3Baaka, (2) peCnoHACHTH C IICHXHYHO 3a-
OoJsiBAHE W CYHIIUJIHU HAMEPEHHs C IUIaH, (3) CyUIUIHH
onuTHu B oOmara u3Baaka: (3.1) mraHupan CyuIUuICH OIUT,
(3.2) HermTaHWpaH CYWIHJACH OMHT CPEeI XOpara C YeCTH
[ICUXUYHU pa3cTpoiicTBa B bbarapus.

4. METOAM HA U3CJIEOBAHE

PasmpocTpaneHneTo Ha mpeIecTBaIIo ICHXUIHO pa3CTPOHC-
TBO CpEIl PECTIOHICHTHTE C BCEKH OT METTE CYyHIHIHN U3X01a
€ OIIEHEHO C TIOMOIIITa Ha KPbCTOCAHW TaOIHUIU. BpemeBusT
MpeBec Ha MCUXUYHHUTE Pa3CTPOMCTBA € M3CIeNBaH, KaTo €
M3MOJI3BAHO PETPOCIIEKTUBHOTO HAyajo Ha 3a00JIsIBAHETO Ha
WHIUBUIYaTHO HHUBO, JOKJIAJBaHO KAKTO 3a 3a00JISIBAHETO,
Taka M 3a CyUIUIHOTO MoBeneHue. [IpeukTuBHUTE acorua-
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METHODS

1. STUDY DESIGN

The study was conducted among persons over 18 years of
age who live permanently in family dwellings (households).
5318 respondents were interviewed across the country,
with a level of responsiveness - 72.0%. Detailed design of
the study is described in our other publications [19].

2. THE SURVEY INSTRUMENT
Composite international diagnostic interview (CIDI) [1]

The questionnaire applied in this study to make a diagnosis
according to ICD 10 (International Classification of
Diseases, 10th revision) and DSM-IV (Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition)
is CIDI. CIDI is a structured interview with questions
related to the occurrence and disappearance of symptoms
in order to conclude whether there was a mental disorder
according to ICD -10/DSM 1V in certain periods of time,
for example, in the course of human life until the day of
the interview or in the last 12 months. This study used
CIDI 3 in adapted version for Bulgaria. Adaptation is
made regardless of translation, focusing on adapting the
questions to the realities of Bulgarian culture, income,
currency, medications, security system, etc. 16 were
studied diseases in DSM-IV: anxiety disorders (panic
disorder, generalized anxiety disorder, phobias, post-
traumatic stress disorder; affective disorders (dysthymia,
recurrent depressive disorder, bipolar disorder),
psychoactive substances use disorders (alcohol abuse,
alcohol dependence, drug abuse, drug dependence),
impulse control disorders (intermittent explosive
disorder, separation anxiety disorder, oppositional
defiant disorder, behavioral disorder).

3. SUICIDAL BEHAVIOR

Suicidal behavior was assessed using a module of
suicidality SIDI that explores the emergence of suicidal
thoughts, plans and attempts in the life course. In order
to examine the relationship between suicidal behavior
and mental disorders are presented 4 outputs of suicidal
behavior in the course of life: (1) suicidal ideation in the
total sample, (2) respondents with mental illness and
suicidal ideation with a plan (3) suicidal experiments
in the total sample (3.1) planned suicide attempt (3.2)
unplanned suicide attempt among people with common
mental disorders in Bulgaria.

4. METHODS OF ANALYSIS

Prevalence of pre-existing mental disorders among
respondents with each of the five suicidal outcomes was
assessed by cross-tables. Time prevalence of mental
disorders was studied by using a retrospective onset of
the disease at an individual level reported both for the
disease and for suicidal behavior. Predictive associations
between temporally preceding mental disorders and
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LUK MEX1y BPEMEHHO TPEJIIIECTBALIH ICUXUYHH Pa3CTPOIiC-
TBa ¥ MOCJIEABAIL0 CYUIIUHO TOBEJCHUE Ca ONPEIEICHH Upe3
MOJICJIN Ha BPEMEBa IPESKUBSIEMOCT C €IMHHIIA 32 aHAJIHU3 YO-
Bek-ronunu [20]. TlcuxuyHuTe pa3cTpoiicTBa ca TPETHUPAHU
KaTO MPOMCHJIMBH BHB BPEMETO KOBAPHAHTH, a KOC(PHUIIUCH-
TUTE Ha MPEXHUBSIBAHE CA CKCIIOHCHIIMMPAHH, 32 J1a ce TeHe-
pupar ChbOTHOIIEHH Ha maHcoBeTe. OLeHeHn ca OnBapuaHT-
HUTE MOJEIH Ha MPEXHUBIEMOCT / T€31, KOUTO OTYUTAT CAMO
€/THO Pa3CTPOWCTBO/, KAKTO M MHOTOBAapPUAHTHHUTE/TIPH KOUTO
BCHYKH |6 ICUXWYHH pa3CTPOHCTBA C€ PA3TIEKAAT SIHOBpPE-
MEHHO/ TTPH MPOTHO3UPAHETO HA BCSIKO CYHIIMTHO TTOBEJICHHE.
Toit kKaTo B aHanHM3a ca BKJIOYECHU 16 pa3IuyYHU NCUXUYHU
pa3cTpoicTBa KaTo MPEAUKTOPH, OpOST Ha BH3MOXKHHUTE B3a-
UMOJICHCTBHSI TpHOIMKaBa Oposi Ha HAOIIONEHUSTA, TIOPaIH
KOETO € TPHJIOKEHA CTPYKTYpa Ha B3aUMOJICHCTBHSITA, 32 Jla
ce TeHepHupar MOJIeNIN Che cTaOMITHN OLleHKH. basoBusiT Mozen
BKJIIOUBA 00001IeHN (PMKTHBHU MPOMCHIIMBH HA MPEANKTOpA
3a o0mIHs Opoit Ha KOMOPOUIHHUTE 3a00ABAHUS, TIPCIKUBCHH
OT BCEKHM DPECIOHIEHT (HampuMmep, OTACITHN (DUKTHUBHH IPO-
MEHJIMBH 32 MPEJUKTOpPA 3a Pa3srpaHnIaBaHE Ha PECIIOH[ICH-
THTE C TOYHO JIBE Pa3CTPOMCTBA, TOYHO TPH, ... U T.H.). CBBp-
3aHWTE C MOIMYJIANUATA COTHOIICHHS HA PUCKA, TBIDKAIIHN CE
Ha BCEKH KJIac Ha Pa3CTPONCTBaTa, ca U3UHCICHU Bh3 OCHOBA
Ha pe3yJITaTUTE OT MPOCTUS MOJEN Ha B3auMozencTaue [15].
3a 1a ce M3YMCISAT CTaHIAPTHUTE OTKIJIOHEHUS B KOS(UIIUCH-
TUTE Ha OOJIECTHOCTTA U IPEKUBIEMOCTTA, € U3MOJI3BAHO Pa3-
noxxenue B pex Ha Teinsp, oT copryepuns maker SUDAAN.
MHOroMEpHHST IUCIIEPCHOHEH aHAIM3 Ha CTATHCTHYEecKaTa
3HaYMMOCT € TeCTBaH C KBajpareH TecT Ha Wald, B kouTto ce
M3M0JI3BAaT KOBAPUAIIMOHHM MaTPHIM 3a OICHSBAaHE Ha B3a-
MMHATa 3aBHCHMOCT MEXIY KOC(HUIIMEHTHTE, [0 MOAENA Ha
pena Ha Telabp. CTaHAAPTHUTE OTKIJIOHEHHS B YECTOTAaTa Ha
MOKU3HCHUS PHUCK ca aHajm3upaHu upe3 merona Jackknife
repeated replication (JRR). Bcnuku TecToBe Ha cTaTUCTHYECKA
3HAYMMOCT Ca ABYCTpaHHU U naBaT HuBO 0.05 [21].

B Bwirapus He chlecTByBa OOLIONpUETA WU BbBEACHA
C HOPMATHBEH aKT METOJMKA WJIM CKajia 3a OIpe/esisiHe Ha
cTerneHTa Ha AUC(YHKIMS, TPESAU3BUKBAHA OT PAa3JIUYHUTE
MCUXUYHH pa3cTpoicTBa. ETo 3amo B Obirapckara ajarnra-
nus Ha CIDI 3.0 Genre 3ama3zeHo ONpeneIeHUEeTO 3a TEKECT,
paszpaboreno 3a CIDI 3.0 Bepcusita Ha WMH Consortium.

5. CTATUCTUYECKU TEPMUHA

ToyHOCTTa Ha PE3yJITATUTE OT U3CJIEJABAHETO € M3pa3eHa C
momomira Ha 95% moBeputeneH WHTEpBald. AKO B CIydaii-
HaTa U3BajKa Osxa MOoMajJHaId IPYrd JOMAKHHCTBA U pec-
MOHJICHTH, & HE Te3U C KOUTO € BOJICHO HHTEPBIOTO, TOYHHSIT
pesyarat (Hampumep, 60ecTHOCTTA) OM Om pasnudaeH. [o-
BEepHUTENEeH HHTepBaI 95% € MHTEPBAIBT, B KOITO ce CHABP-
’Ka ICTUHCKATa CTOMHOCT Ha M3CIIe[BAHUS apaMeTbp (Harp.
3a GomectHOCTTA) B 95% OT cilydanuTe MpH IMOJOKCHHE, Ue
HAcTHHA OBJAT HANIPABEHU MHOTO CIyYalHU M3BAJAKU U TOH
Ce M3YHUCIIH 110 JaHHUTE OT BCSAKA OT TAX.

PE3YNTATU U OBCBbXAOAHE
1. PA3NMPOCTPAHEHUE HA YHECTUTE NMCUXUNYHU

PA3CTPOMCTBA CPE[Ql PECNOHAEHTUTE CbC
CynumgHo NOBEAEHUE.
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subsequent suicidal behavior are determined by patterns
of survival time with an analysis unit of person-years
[20]. Mental disorders are treated as time-varying
covariates, and the odds of survival are exponentiating to
generate odds ratios. Bivariate models of survival were
assessed (those which reported only one disorder) as well
as multivariate models (where all 16 mental disorders
are treated simultaneously) in predicting each suicidal
behavior. Since in the analysis were included 16 different
mental disorders as predictors, the number of possible
interactions approximates the number of observations,
thus, a structure of interactions is attached, in order to
generate models with stable reference marks. The base
model includes summarized dummy variables of the
predictor of the total number of comorbid disorders
experienced by each respondent (eg, separate dummy
variables for the predictor to distinguish respondents
with exactly two disorders, exactly three, and so on).
The population-related ratios of risk due to each class
of disorders were calculated based on the results of the
simple model of interaction [15]. To calculate the standard
deviations in the ratios of prevalence and survival
was used Taylor series expansion implemented in the
SUDAAN software package. Multivariate dispersion
analysis of the statistical significance was tested with
Wald chi-square tests, in which the covariance matrices
are used to evaluate the interdependence between the
coefficients in the n-th order Taylor models. Standard
deviations in the frequency of lifetime risk were analyzed
by the method of Jackknife repeated replication (JRR).
All tests of statistical significance are two-sided and give
the significance level of 0.05 [21].

In Bulgaria there is no instrument methodology generally
accepted or implemented by regulations or scale to
determine the degree of dysfunction caused by various
mental disorders. Therefore, in the Bulgarian adaptation
of CIDI 3.0 was maintained the definition of weight
designed for CIDI 3.0 version of the WMH Consortium.

5. STATISTICAL TERMS

The accuracy of results from the survey is expressed
using a 95% confidence interval. If in a random sample
were caught other households and respondents rather
than those with whom the interview was led, the accurate
result (eg, morbidity) would be different. 95% confidence
interval is the interval which contains the true value of
the parameter examined (eg morbidity) in 95 % of cases
provided that really many random samples are made and
it is calculated with data from each of them.

RESULTS AND DISCUSSION

1. PREVALENCE OF LIFETIME DSM IV
DISORDERS AMONG SUICIDALITY
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Tabnuya 1. PasanpocmpaHeHue (cnoped DSM 1V) Ha vec-
mume ricuxu4yHu pazcmpoticmea cped pecrnoHOeHmume
CbC CYUUUOHO nogedeHue

MENTAL HEALTH

Table 1. Prevalence of Lifetime DSM |V disorders
among suicidality

B nsBagkara ot amuya B nsBagkara ot amua
B usanarta ussBagKa CbC CYyULMAHN naem 6e3 cyuumaHu ngeu B uanarta ussagKa
Among total sample Among ideators with a | Among ideators without Among total sample
life time plan a lifetime plan
% cbc 3abonasaHe cpes| % cbe 3abonasaHe cpen | % cbe 3abonaBaHe cpes | % cbe 3abonABaHe cpeg,
% with disorder among | % with disorder among | % with disorder among % with disorder among
CbC BE3
onut BE3 OMNMUT onut BE3 ONMUT onut BE3 ONMUT |CYUUUOHU | CYULUUOHU
Attempt [No attemptl Attempt | No attempt| Attempt | No attempt UOEN UOEN
Ideation No ideation|
%' SE %' SE %' SE %' SE %' SE %' SE % SE %' SE
laHu4yecko
pascmpoiicmeo 89 | 48| 10| 0,1| 9,0| 5,7 70| 6,6 8,8 9,2 23 |11 39| 11 1,01 0,1
PanicDisorder
leHepanusupaHa
mpesoXHocm | 1551 60| 23| 02152/ 7,9 | 36| 37 | 150 | 10,9 15550 | 141 40 | 1,9] 02
General
AnxietyDisorder
CneyudpuyHu
gobuu 52 | 36| 58| 03| 79| 54 |231 98 00 | 00| 16,7 | 3,8 | 155 3,1 | 55| 0,3
Specific Phobia
Coyuanta pobus| ¢, | ,c| g5l 05| 31| 31 | 86| 23 | 122 | 109 60 |41 63| 30 | 07| 021
Social Phobia
Mocmmpasmamu
4-HO cmpecoeo
pascmpoiicmeo 951 92| 18| 03| 0,0| 0,0 80| 83 18,0 | 17,4 75 |35| 79| 2,5 16| 0,3
Post-Traumatic
Disorder
Pascmpolicmeo ¢
mpegoza om
paszodsana 00 | 00| 14| 04| 0,0 0,0 6,1 6,0 0,0 00| 26 |17 25| 14 1,3|] 04
Separation
Anxiety Disorder
Azopacpobus 00 | 00| 01| 01| 00| 00 | 00| 00 | 00 | 00| 16 |12]| 11| 09 | 01| 01
Agoraphobia
Bcuyku
mpeeoxcHu
pascmpolicmea 29,4 | 11,6/ 11,6| 0,8| 28,5/ 11,4 | 39,4/ 16,1 | 30,1 | 20,2| 37,3 | 8,3 |36,00 6,6 | 10,8 0,7
Any Anxiety
Disorder
PexkypeHmuo
denpecuefo 40,3 | 10,0/ 5,5| 0,4| 41,1 12,4 | 38,3| 11,9 | 38,8 | 17,7 37,0| 5,0 | 37,7 4,6 47| 0,3
pascmpoliicmeo
Major Depression
Aucmunmug 09 |10[13]02|00| 00 |98 59 | 28 | 28| 174 | 45|139 33 |09 01
Dysthymia
bunonapHo
adweKmue.’Ho 8,6 6,01(02|01]|6,1 56 (00| 0,0 13,4 | 13,8 00 (00| 1,4| 10 (02| O1
pascmpolicmeo
Bipolar

" % npedcmasnsiea npoueHma Ha nuyama ¢ ncuxuyHo pascmpoticmeo no DSM-1V
cped criy4aume ¢ pesysimamueHama npoMeHiusa, Kosimo e ykasaHa 8 KofloHume Ha
mabnuyama. Hanpumep, nbpeama knemka e % Ha nuyama c naHu4yecko pascmpodtic-
meo om epynama Ha Hanpasusnu cyuyudHu onumu

2 Cnyyaume c uHOueudyasnHu pazcmpolicmea 8 o-2osiiMama cu yacm ca rno-masiko
om 15, nopadu mosa & modesiume emecmo uHousudyanHume pascmpolicmea ca u3-
10/138aHU BCSIKAK8U MPEBOXHU pa3cmpolicmea, ecsikakeu aghekmusHu pascmpolicmea,
8csKaKkeu anoynompeﬁu C sewecmsa.

HpI/I MOoBEYC OT IMOJIOBHHATA OT XOpard, KOUTO CEPHUO3HO Ca

OOMHCIISUIH caMOyOUIICTBO, Ce OTKPUBAT JaHHHU 33 IICHXUYHO
pasctpoiictBo criopen, DSM-IV (66.8%). lenpecusra e no-

78

" % representsthepercentage of peoplewiththe DSM-1V disorderamongthecasesw
iththeoutcomevariableindicatedinthecolumnheader. Forexample: thefirstcellisthe %
of thosewithPanicdisordersamongthosewithattempts

2 Caseswithindividualdisordersamongtheoutcomesareinmajoritylessthan 15,
thereforeinthemodels, anyanxiety, anymoodandanysubstanceareusedinstead of
theindividualdisorders.

In more than half of the people who have seriously
considered suicide was found evidence of mental disorder
accordingto DSM-1V (66.8%). Depression is more common
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pasnpocTpaHeHa cpej] PeCIOHICHTHUTE, KOMTO IPaBSIT OIUT 32
camoyOwuiicTo (40.3%), B cpaBHeHHUE ¢ Te3u 0e3 onut (5.5%).
Cpenl pecioH/ICHTHTE ChC CaMOYOMHCTBEHM MHCIH, NpeBa-
JICHCHT Ha IICUXMYHO Pa3CTPOHCTBO € IO-BHCOK CpPEJ TEe3H,
KOWTO MPAaBAT IUIAHUPAH OIUT 3a caMoyouiicTso (45,8%), oT-
KOJIKOTO CpeJl OHE3U, KOUTO TpeprueMaT HelJIannpan (T.e.,
nMmyscuBeH) ot (33.3%). ToBa moka3Ba, ye UMITYJICHBHHUTE
OIUTH MOTAT J1a ca MOBJIHSIHY B MTO-TOJISIMA CTENICH OT JIPYTH
(akTopH, KaTO HAIIPUMEP CTPECOBU CHOUTHS B KUBOTA.

2,

BPBb3KATA MEXOY BPOA HA KOMOPBUOHUTE

3ABOJIABAHUA C ONMUTUTE 3A

CAMOYBMWUCTBO CPE[ PECMOHOEHTUTE C

YECTU MNCUXNYHUN PASCTPOUCTBA

Tabnuuya 2. Bpb3ka Ha kKoMmopbudHocmma ¢ onumume 3a
camoybuticmeo rpeas yenus xueom cped pecrnoHOeHmume
€ Yecmu ricuxu4yHu pascmpoticmea (crioped DSM V)

MENTAL HEALTH

among respondents who attempted suicide (40.3%)
compared to those without experience (5.5 %). Among
respondents with suicidal thoughts the prevalence of
mental disorder is higher among those who make a
planned suicide attempt (45.8%) than among those who
take unscheduled (ie impulsive) experience (33.3%),
which indicates that the impulsive attempts may be
influenced to a greater extent by other factors such as
stressful events in life.

2. COMORSBIDITIES OF LIFETIME SUICIDALITY
WITH LIFETIME DSM-IV MENTAL DISORDERS
AND INTERACTIONS BETWEEN DISORDERS
AND NUMBER OF OTHER DISORDERS

Table 2. Comorbidities of Lifetime Suicidality with
Lifetime DSM-IV Mental Disorders and Interactions
between disorders and number of other disorders

MnaHupaH onuT cbe

HennaHupaH onut

onnTU cyvmumMaHu ngeu Unplanned Attempt: CyuﬂgﬂHM
Planned Attempt: Attempt among

Attempt Attempt among ideators| ideators without a Ideation
with a lifetime plan lifetime plan

OR (95% Cl)

OR (95% Cl)

OR (95% Cl)

OR (95% Cl)

Bcuukmn TpeBOXHM pa3cTpoucTBa
Any Anxiety Disorder

1.47 (0.23-9.24)

0.12 (0.01-1.27)

1.16 (0.09-15.67)

2.13 (0.95-4.75)

Bcuukn achekTMBHM pa3cTponcTBa
Any Mood Disorder

3.26 (0.88-12.06)

1.43 (0.29-7.00)

0.18 (0.03-1.22)

4.30* (2.17-8.53)"

Bcuukm p-Ba Ha KOHTpona BbLPXY UMMyfcuTe
Any Impulse Disorder

0.01* (0.01-0.03)*

0.09* (0.01-0.59)*

0.00* (0.00-0.02)*

3.29 (0.31-34.50)

Bcuukn p-Ba cBbp3aHM € NCUXOAKTUBHU

continuous variable for number of other
disorders'

0.06* (0.01-0.64)*

0.00~ (0.00-0.02)*

0.00* (0.00-0.00)*

BewecTBa 0.00* (0.00-0.01)* |  0.00* (0.00-0.00)* | 0.00* (0.00-0.01)* 4'11% él')ﬁm'
Any Substance Disorder )
MocTosiHHa NnpoMeHnWBa 3a 6posi Ha

apyrute pascTponcTea 50.80*

(12.99-198.71)*

EdekT Ha B3aumogencTeme mexay BCSAKaKBO
TPEBOXHO pPa3cTPOUCTBO U Gpost Ha Apyrn
pascTpoucTBa

0.18 (0.02-1.92)

1.25 (0.11-14.77)

435.31* (43.40-

0.09* (0.02-0.36)*

Interaction effect between Any Mood Disorder
and number of other disorders

Interaction effect between Any Anxiety Disorder 4366.61)

and number of other disorders

EdekT Ha B3aumogeincTBme Mexay BCAKaKBO

acpeKTMBHO pPa3CTPOMCTBO M Gpos Ha Apyru 164.53* 787.63* 982.90* 0.16*
pascTponcrsa (48.59-557.05)* | (197.67-3138.37)* | (221.96-4352.50)* (0.07-0.37)*

EdbekT Ha B3auMmoaencTeme mexay BCSIKaKBO
pPa3cTPOMCTBO Ha KOHTpoONa BbpXy
nmnyncuTte u 6pos Ha Apyrv pa3cTponucTBa
Interaction effect between Any Impulse Disorder
and number of other disorders

0.53* (0.28-0.98)*

0.35* (0.16-0.74)*

0.06 (0.00-2.01)

EdekT Ha B3anmogencTeme mexay BCSAKAKBO
Pa3cTPONCTBO CBbpP3aHN C NCUXOAKTUBHU
BellecTBa M 6pos Ha Apyru pascTponcTea
Interaction effect between Any Substance
Disorder and number of other disorders

0.36* (0.20-0.65)*

0.58 (0.11-3.21)

0.00* (0.00-0.00)*

(Ny*

(5318)

(48)

(122)

(5318)

* Cmamucmuyecku 3Ha4umu 0aHHU Npu HUBO Ha 3Ha4yumocm 0.05, 0sycmpaHeH mecm

' Bpos Ha dpyau pascmpotlicmea npedcmassisiea 6posi Ha pazcmpolicmeama e nogeye
om nbpguMme peaucmpupaHu, Hanpumep cry4aume ¢ edHo pazcmpolicmeo uma 0 Opyau
pascmpoticmea, criydaume ¢ 2 pazcmpolicmea umam 1 0py20 pa3cmpolicmeo u m.H.

2 ﬂeHOMUHamDp.’ 2onemMuHama Ha uzeadkama Ha moodena
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* Significant at the .05 level, two-sided test

1 Number of other disorders represents the number of disorders on top of the first
one counted, so cases with 1 disorder will have 0 other disorders, cases with 2
disorders will have 1 other disorders, and so on.

2 Denominator sample size of the models
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AdexTUBHHUTE Pa3CTPONCTBA ca CpeJ HAW-CHIIHUTE MPEIUK-
TopH 3a camoyOuiictBeHo Hamepenue (OR= 4.30), a cpuera-
BaHETO Ha €/IHO M MOBEYE Pa3CcTpoiicTBa MOBHUIABA pUcKa 12
nbetH (OR= 50.80). KomopOumHocTTa Mexny adekTuBHUTE
pascTpoiicTBa ¢ Apyro 3a0oisgBaHE ¢ HAal-PHCKOBA 3a CaMo-
youiictBenu onut (OR= 164.53), mnmanupanu onutu ( OR=
787.63) nnu Hermanupanu onutH (OR= 982.90). Ilo oTHO-
IICHNEe Ha HETUTAHWPAHUTE OMHUTH, KOMOPOMIHOCTTa MEXIY
TPEBOXKHHU Pa3CTPOUCTBA C APYro 3a00IsiBaHE CHIIO € BUCO-
kopuckoBa (OR = 435.31).

[Moxxn3Henata OOJECTHOCT OT TPEBOXHHU M aeKTHBHH pas3-
CTpOCTBA € PHCKOB (haKTOp 3a MOSBA HA CYUIMIHU MHUCIIH.
To3u dakT e cTaTHCTUYECKN 3HAYUM 3a ObJIrapcKaTa IoIyJia-
IUs1, KaTO PUCKBT 32 O0JIe Ty BallIUTE OT TPEBOKHU Pa3CTPOC-
TBa € 2,2 ITBTH TI0-BUCOK, a OT aeKTUBHU Pa3CcTpoiicTBa e 2,4
— CPaBHEHO ChC 37PaBH XOpa.

CTaTHCTHYECKHU 3HAYUM € (aKThT, Y€ TOKU3HEHUAT PHCK 3a
OCBIIECTBSIBAHE HAa CYyHUIUAHM ONUTU IpPU CTPAJALIUTE OT
aeKTHUBHM pa3CcTpoicTBa € 4,6 MbTH NO-BHCOK B CPaBHEHHUE
CcbC 31paBUTe nuua. IIpu cTpajamuTe OT TPEBOXKHH pas-
CTPOMCTBA TO3U PHUCK € 1,2 MBTH NO-BUCOK, HO HE € CTATUCTH-
4eCKH 3Ha4MM U € BaJUJCH CaMO B PAMKUTE Ha U3BaJIKaTa.

n3soau

[IpencraBenuTe pe3yinTtatd ca OT I'BPBOTO LSJIOCTHO €MH-
JIEMHUOJIOTUYHO MPOyYBaHE HA OOJIECTHOCTTA OT YCCTH IICH-
XUYHH Pa3CTPOUCTBA MPOBEACHO y Hac. /J[narHo3ute Ha OT-
JISITHATE Pa3CTPOICTBA ca MIOCTABCHH CIIOPE KPUTESPUHUTE HA
10-taTa peBu3us Ha MexyHapoaHaTa Kiacudukamnms Ha 60-
nectute. To e ¥ BPBOTO MPOyUBaHE, KOCTO CE MPOBEKIa Ha
MIPUHIIAIIA Ha 001I1a U3BaIKa OT HACEJIICHUETO, KATO NHTEPBIO-
Tara ca HallpaBeHU OT aHKEThOPH, KOUTO HE Ca CIICIIHAIUCTH
B 00JaCTTa Ha MCUXUATPUATA WU MeauinHaTta. CrOpaHuTe
JIaHHHU ca MPEJCTAaBUTEIHHU 3a CTpaHaTa 1 ca BaJIuIHU.

PeSyHTaTI/ITe OT ONPEACTAaBCHUTE Ta6JII/IIII/I Tp?[6Ba Ja CC€ TbJI-
KyBaT B KOHTCKCTAa Ha HAKOJIKO OCHOBHU OI'PDAHUYCHUA.

ITepBO, Te ce Ga3upar Ha PETPOCIEKTUBHU WHIVWBHUAYATHU
MHTEPBIOTA HAa CHOMTHETO M BPEMETO Ha MCHUXHYHHUTE pas-
CTpOMCTBA U CYMIIMAHOTO IOBEIEHUE, KOETO Mpearnoiara
MOTEHIIUATHYU MPOOJIEMH C TIPEAOCTABIHETO HAa HEOCTATHY-
HU JaHHU U HETOYHM crioMeHHu [22]. B kpaiiHa cmeTka, cuc-
TEMaTHYHHUTE IPETJICAN TOKa3BaT, Y€ XopaTa MOrar Ja CH
MIPUIIOMHST MUHAIN TIPEKUBSIBAHUS C JOCTATHUYHA TOYHOCT,
3a JIa MpenocTaBAT eHHa nHpopmarms [23,24] u 4e TakuBa
JTAHHU ca 0COOCHO TOJIE3HM, KOTaTo HsIMa Ha Pa3MoIoKeHHUe
MPOCIIEKTUBHHU JaHHH, [25] KaKTO € B HACTOSIIIIHS CITydai.

Ha BTOpO MACTO, BBIPEKH Y€ CE OLIEHSABA MIUPOK CIEKTHP OT
3a00JISIBAHMS U PA3JIMYHM ACIIEKTH HA CYHUIIUIHO ITOBEICHHE,
B TOBA M3CIICIBAHE HE Ca Pa3rJicNaHU HAKOIKO BaXKHH acICK-
Ta. Harmpumep He ce pa3riiekIaT TeKeCTTa I XPOHUIHOCT-
Ta Ha BCSIKO Pa3CTPOUCTBO, KOCTO € MPEATNIOCTaBKa 3a MOIIIe-
HABaHE Ha CHJaTa Ha HaOmomaBaHWTE BPB3KH. OCBEH TOBa
HSAKOJIKO pa3CTPOMCTBA, 32 KOUTO € M3BECTHO, Y€ Ca CBBP3aHH
CBHC CYHIIHIHO MOBEICHNE, Ca M3KIIOUYCHH, KaTO Hea(heKTHB-
Ha MICUX03a M IMYHOCTHUTE pa3cTpoiicTBa. [IpoyuBaneTo Ha
Te3W U APYru (GaKTOpU OCTaBa KIOYOBO HANPABJIICHHUE 33 Ob-
JICIIN U3CIIEABAHUS.
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Affective disorders are among the strongest predictors
of suicidal intent (OR = 4.30), a combination of one or
more disorders increases the risk 12-fold (OR = 50.80).
Comorbidity between affective disorders with other
disease is the risk for suicide attempts (OR = 164.53),
planned attempts (OR = 787.63), or unplanned attempts
(OR = 982.90). With respect to unplanned attempts
comorbidity between anxiety disorders with other
diseases is also high risk (OR = 435.31).

Lifetime prevalence of anxiety and affective disorders is
a risk factor for the emergence of suicidal thoughts. This
factis statistically significant for the Bulgarian population,
where the risk of suffering from anxiety disorders is 2.2
times higher, and of affective disorders is 2.4 - compared
with healthy people.

Statistically significant is the fact that the lifetime risk
for the implementation of suicide attempts in those
suffering from affective disorders is 4.6 times higher than
in healthy individuals. In people suffering from anxiety
disorders that risk is 1.2 times higher, but not statistically
significant and is valid only within the sample.

CONCLUSIONS

The results presented are the first comprehensive
epidemiological study of the prevalence of common
mental disorders conducted in the country. Diagnoses of
individual disorders are placed according to the criteria
of the tenth revision of the International Classification
of Diseases. It is also the first study to be conducted on
the principle of total sample population as the interviews
were made by lay interviewers who are not specialists
in psychiatry or medicine. The data collected are
representative of the country and are valid.

The results from the tables must be interpreted in the
context of several major limitations.

Firstly, they are based on retrospective individual
interviews of the event and the time of mental disorders
and suicidal behavior, suggesting potential problems
with the provision of insufficient data and poor memory
[22]. Finally, a systematic review showed that people
can recall past experiences with sufficient accuracy
to provide valuable information [23, 24], and that such
data are particularly useful when there is no available
prospective data [25] as in this case.

Secondly, although it is estimated a wide range of diseases
and different aspects of suicidal behavior in this study are
not addressed several important aspects. For example, the
severity or chronicity of any disorder is not considered,
which is a prerequisite for underestimating the strength
of the observed relationships. Furthermore, several
disorders which are known to be associated with suicidal
behavior are excluded as the nonaffective psychosis and
personality disorders. The study of these and other factors
remains a key direction for future research.

Despite these limitations, this study improves
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HesaBrcnumo OT T€3u orpaHUYeHUs], TOBA IPOYUBaHE 110J100-
psiBa pa30MpaHEeTO Ha CYUIUJHOTO TOBEICHHE B HSIKOJIKO
BA)KHU HAIIPaBJICHUS:

H"prO - OK0I10 TIOJIOBHHATA OT MNalUCHTUTE, KOUTO CEPUO3-
HO OOMHMCIISIT CaMOy6I/II>’ICTBO, KaKTO M IIOBCYEC OT IIOJIOBHUHATA
OT HallpaBUJIWUTC ONUT 3a CaM0y6I/II\/'ICTBO HMat npeamecTBa-
10 IICUXHUYHO paBCTpOﬁCTBO.

Bropo - Hanuuuero Ha BCAKO OT M3CIEIBAHUTE MCUXUYHU
pa3CTpoOMCTBA € CBBP3aHO C MOBWIICH PHUCK OT IMOCJEIBAII
OTIUT 32 CaMOYyOHUICTBO.

Tpeto - [lcuxuunuTe pascTpoiicTBa ca cBbp3aHu ¢ AudepeH-
LIUPAHO CYHIIUIHO ITOBE/ICHHE, B 3aBUCMOCT OT TOBA KOS 4aCT
OT ITBTSI KbM caMoyOuiicTBo e Owmta nporuosupana. Konkper-
HO, BCAKO Pa3CTPOICTBO € 3HAUMMO CBBP3aHO C TIOCIIEIBAIIIO
HavyaJio Ha CynuuaHu Muciau. Hampumep, BeIpekn ue senpe-
CHSITa MHOTOKPATHO C€ € JI0Ka3ajia KaTo eINH OT Hal-CHIIHUTE
MPEIUKTOPY Ha OMUTH 332 CAMOYOHIICTBO, TOBA C€ IBJDKU 10
rojisiMa CTereH Ha (akTa, 4e T IPOTrHO3UPa HaYaJloTo Ha Cy-
UITUIHA HAMEPEHHS M € OT MHOTO [0-MaJjKa Moji3a IpHu Mpo-
THO3MPAHETO Ha TOBA, KOU OT XOpaTa ChC CYHLIUIHU HaMepe-
HUS 11e MPHOSITHAT IO caMOyOUIICTBEHH IIJIAaHOBE WJIN OMTUTH
[8,14, 15]. KomopOuHOCTTa HA a)eKTUBHUTE U TPEBOXKHHUTE
pas3cTpoiicTBa ¢ Apyru 3a00JsBaHUs, Ce ouepTaBa KaTo Haii-
CHJICH NPEJUKTOP Ha TOBA KOM OT MMAIIUTE CYMIUJHH Ha-
MEpEeHMsI IIe MPUCTHIIAT KbM CaMOYOMHICTBEHM IUIAHOBE H
OITUTH, KAKTO ¥ ca 0COOEHO MOJIE3HU NTPH IIPOTHO3UPAHETO HA
HETJIaHWPaHW OMHUTH.

KyIMHUYHO Te3u pe3ysiTaTh MOKa3BaT, ue € Ba)KHO JIa CE MMa
MPEIBUJ] HE CaMO JICTIPECcHsITa Wi aQeKTUBHUTE Pa3CTPONC-
TBaTa, HO M MBJIHATA T'aMa OT MCHUXHYHU Pa3CTPOMCTBA MpH
OLIEHKATa HA PUCKA HA MAIMEHTUTE ChC CYUIUIHO TOBEICHHE.
Karto ce uma npeaBu 0cOOEHO M3pa3eHaTa BPBH3KA MEKIY
HAJIMYUETO HA MOBEYEe OT €HO 3a00JISIBAHE W CYHUIHIHOTO
MOBEJICHNE, KIMHUYHUTE CICLUATIUCTH BUHATU TpsiOBa Ja
MPABAT OIEHKA Ha PUCKA OT CAMOYOHMHICTBO Cpell MAIUeHTUTE
¢ KOMOPOHUTHOCT.

OT mieHa TOYKa Ha OOMICCTBEHOTO 3/IpaBe, CHJIHATA U TOC-
JiefloBaTeIHa Bpbh3Ka MEXKIY IMCUXWYHUTE PA3CTpOMcTBA U
CYHITTHOTO TIOBEICHUE TIOKa3Ba, U YCHITHATA 32 IPEBEHIUS
Ha caMoyOwniicTBaTa TPsOBa 1a BKIIOYBAT (DOKYC BBPXY CKpPH-
HHUHTA U JICYCHUETO Ha IICUXUYHUTE 3a0osBanus [15].

B MomeHTa y Hac pecypcuTe, MpeqHa3HaYeHH KaTo L5710 3a
JIeYeHUE Ha IICUXUYHH Pa3CTPONCTBA U O-KOHKPETHO Ha Cy-
HUIOUIHO NOBCACHUC, Ca TBBPAC OI'PAHUYUCHHU. OTﬂeﬂﬂHeTO Ha
JIOCTaThYHO PECYpPCH 32 MPEBEHIMS HA CYMIUTHHUTE ONUTH
1€ JIOBeJIe /10 3HAYMTEIIHOTO HaMaJssiBaHe Ha Opost num. Beue
UMa M3BECTHH JIOKA3aTeJNICTBA, Y€ MPEBEHIUATA HA TICHXHU-
HUTE pa3CTPOMCTBA MMa Ipsika BPB3KAa C HAMAJSIBAHETO Ha
mponeHTa Ha camoyOmiictBa. Taka HampuMmep Hporpamu,
MpeIHa3HaYeHN 3a 00ydYeHHne Ha OOIIONpPaKTHKYBAIIH JIeKa-
P C LieJT pa3ro3HaBaHe U JIeYeHHe Ha JICIPEecHsl, ca MoOKa3alu
3HAYMTEITHO HAMAJISIBAHE Ha MPOIIEHTA Ha camoyOuiicTsa [26].
B’preKI/I Y€ BCC OLIC UMa MHOI'O HCACHOTH I10 OTHOIICHUC Ha
TOBA KaK MCUXUYHHUTE Pa3CTPOICTBA MOTaT Jla yBEINYaT Yec-
TOTaTa Ha CyMIIMJIHO [OBEICHHE, € HEOOXOAMMO Jia ce Ipe-
IpyUeMar JIeHCTBUS 3a 10-100po pazdoupane, MPOrHO3UpaHe U
MPEOTBpATSIBaHE HA TAKBB OITACCH MU3XOI.

MENTAL HEALTH

understanding of suicidal behavior in several important
areas:

First - About half of the patients who are seriously
considering suicide, and more than half of attempted
suicide have a pre-existing mental disorder.

Second - The presence of any of the surveyed mental
disorders is associated with an increased risk of
subsequent suicide attempt.

Third - Mental disorders are associated with suicidal
behavior with differentiated suicidal behaviour depending
on which part of the way to suicide was predicted.
Specifically, each disorder was significantly associated
with subsequent onset of suicidal thoughts. For example,
although depression has repeatedly proved to be one
of the strongest predictors of suicide attempts, this is
largely due to the fact that it predicted the beginning of
suicidal ideation, and is much less useful in predicting
who of those with suicidal ideation will resort to suicide
plans or attempts [8, 14, 15]. Comorbidity of affective
and anxiety disorders with other diseases emerge as the
strongest predictors of who of those with suicidal ideation
will proceed with plans and suicide attempts, and are
particularly useful in predicting unplanned attempts.

Clinically, these results indicate that it is important to
consider not only the depression or mood disorders, but
the full range of mental disorders in the risk assessment
of patients with suicidal behavior. Given the particularly
pronounced relationship between the presence of more
than one disorder and suicidal behavior, clinicians should
always assess the risk of suicide among patients with
comorbidity.

From the perspective of public health, the strong and
consistent relationship between mental disorders and
suicidal behavior indicates that efforts to prevent suicide
should include a focus on screening and treatment of
mental illnesses [15].

Nowadays in our country resources designed generally
for the treatment of mental disorders and, in particular,
of suicidal behavior are very limited. Allocation of
sufficient resources for the prevention of suicide attempts
will result in a significant reduction in their number.
There has already been some evidence that prevention
of mental disorders is directly related to the reduction
of suicide rates. For example, programs for the training
of general practitioners in order to recognize and treat
depression have been shown to significantly reduce
the rate of suicide [26]. Although there are still many
uncertainties about how mental disorders can increase
the frequency of suicidal behavior, it is necessary to take
action to better understand, predict and prevent such a
dangerous outcome.
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HOBUHU

Ot 09 anpun 2014 r.
HaunoHanHmAT UeHTbpP NoO oo6Le-
CTBEHO 3JpaBe N aHannu3un e C
HOB gumpeKkTop - gou. Aa-p KeHn
CrankoBa, am.

Jou. n-p Kemm CralixoBa, aM, 3aBBbpIIBa BHUCIIETO CH
obpasoBanme B JIppkaBHaTa MEAWIIMHCKA aKaJIeMUS
“N.N.MeunnkoB” B Cankt-IleTepOypr, ciieq KOeTO crienna-
nu3upa B MOCKOBCKUS HAy9YHOU3CIEAOBATEICKH HHCTHTYT
o xuruena “®.®d. Epucman”. ima BTOpa CHENUaIHOCT 10
compajgHa MEIUIINHA OT BUCIINS MEIUIIMHCKN HHCTUTYT B
[InoBAWB M TpU MAaruCTHPCKHU CTEIEHU - 0 MEAUIIHHA, 00-
IIECTBEHO 37paBe W 3APaBEH MEHUKMBHT oT DakyirTera
o obmecTBeHo 3apaBe KbM MY — Codus u 1mo myormdaHa
anmubucTpanus ot Codwuiickus yHuBepcutet ,,CB. Kin-
MeHT OXpujcku®,

Hou. n-p CraiikoBa € JOKTOp MO MEIHIMHA U JOLEHT OT
BAK na Munuctepcku cbBeT. T npenogaBa B MV — Ilne-
BeH U (unuana Ha [InoBausckus yHuBepcurer ~llamcuii
Xunennapcku” B Kppmxanu, a or Meceny HoemBpu 2013
I. € JoueHT BB PakynTera 1o obIIecTBEHO 3paBe B MY
— Codus. Ot 1995 1. no anpui 2014 1. ppbKOBOIH TOCIICIOBA-
TeHO XUTHEHHO-enueMuonornytara nacneknus (XEN),
Pernonannara wHCIEKIHS 110 ONa3BaHe W KOHTPOJ Ha 00-
mecTBeHoTO 31paBe (PMMOKO3), Pernonanuus neHTsp mo
3apaBeonas3Bane (PL[3) u Peruonannata 3npaBHa WHCIIEK-
nus (P3U) B Kepaxanu.

Hou. n-p XKenu CraiikoBa e uieH Ha CBeTOBHATa OpraHuza-
U 110 eMUAEMHOJIOTHS Ha OKOJIHATa cpena, Hannonanno-
TO CIPY’KCHHE 3a 37paBHA NOJTUTHKA U MECHU/KMBHT, 3aM.-
mpeJcenaTen € Ha capyskenue “OOmecTBeHa KOAMUIUs 3a
3apaBe — Kbpmkanu” u e cbyupenuren Ha bovirapckoro
JIPY>KECTBO IO PEeBaHTUBHA MEIUIMHA.

Jou. n-p CralixoBa uma Haj 70 myOnukauu, B T.9. MOHO-
rpadun, ChaBTOPCTBO B YUEOHHUIIM U yUeOHU TTOMararna.

Hapen ¢ pbKOBOACTBOTO Ha JABPKABHU MHCTUTYIIUH, IOII.
CraiikoBa pabOTH aKTUBHO M B HEIPABUTEICTBEHHUS CCK-
TOp KaTo KOOPJIMWHATOP M PBHKOBOAMTEN Ha 5 €BPOIEHCKH
nmporpaMu B cdepara Ha 00IIecTBeHOTO 31paBe. [lon Heil-
HO pBKOBOACTBO B P3U - Kbpmxkanu ca U3NbITHEHH MHOTO
MPOCKTH, BKJI. U TIO EBPOMCHCKHU IPOrpaMu, MMPU3HATH KaTO
JI00pH IPAaKTUKH.

Hou. n-p JKenu CraiikoBa, 1M, € HOCUTE]I Ha MHOT'O Harpa-
QM ¥ OTJIMYHSI 32 TOCTUTHATH BUCOKH yCIIEXH B 00JacTTa Ha
00I1IeCTBEHOTO 3/]paBeona3BaHe.

NEWS

From 09 April 2014

Assoc. Professor Jeni Staykova,
MD, PhD, is the new director of
the National Center for Public
Health and Analyses.

Assoc. Prof. Jeni Staykova, MD, PhD, graduated
from the State Medical Academy “I.I.Mechnikov”
in St. Petersburg, after which she specialized in
the Moscow Research Institute of Hygiene “FF
Erisman”. Assoc. Prof. Jeni Staykova acquired a
second specialty in Social Medicine at the Medical
University - Plovdiv. Associate Professor Staykova
has three master’s degrees - in medicine; public
health and health management at the Faculty of Public
Health in the Medical University of Sofia; and public
administration - administrative practices with the Sv.
Kliment Ohridski University of Sofia.

Assoc. Prof. Staykova has an academic degree
“Doctor”(PhD Diploma)and academic rank “Associate
professor” upon the consent of the Supreme Testimonial
Committee of the Council of Ministers. She has been
teaching at the Medical University in Pleven and the
affiliation of the Plovdiv University “Paisij Hilendarski”
in Kardzhali and since November 2013 she is appointed
Associate Professor in the Faculty of Public Health,
Medical University - Sofia. Since 1995 to present she
has run consistently the Hygiene Epidemiological
Inspectorate (HEI), the Regional Inspectorate for
Protection and Control of Public Health (RIPCPH) and
the Regional Health Center (RHC) in Kardzhali. Since
2011 she has been appointed Director of the Regional
Health Inspectorate (RHI) in Kardzhali.

Assoc. Prof. Staykova, MD, PhD, is a member of the World
Organization for Environmental Epidemiology; National
Association of Health Policy and Management; Board of
Union of Scientists in Bulgaria - Branch Kardzhali. She
is a Deputy Chairman of the Association “Public Health
Coalition - Kardzhali”; co-founder of the Bulgarian
Society for Preventive Medicine.

Associate Professor Staykova has over 70 publications,
including books, co-authored in textbooks.

Along with her work in state institutions, Assoc. Prof.
Staykova, MD, PhD, has been actively working in
the NGO sector as a coordinator and manager of five
European programs in the field of public health. Under
her leadership in RHI - Kardzhali have finalized many
projects, incl. and European programs indicated as the
good practices.

Assoc. Prof. Staykova, MD, PhD, has won many awards
for high achievements in public health.
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YKA3AHUA 3A ABTOPUTE

“Bpyrapcko CrrcaHue 3a OOLIECTBEHO 3/paBe” € MHOrOMPO(GHIHO CITH-
caHMe, KOeTO BKJIIOUBA IIyOTHKALMH B 00/1acTTa Ha 34paBHATA MOIHTHUKA,
3IpaBeH MCHHDKMBHT U HKOHOMHUKA, SITHIEMHOJIOTUSI HA HeHH()EKIHO3HH-
T€ U 3apa3HHUTE OOJIECTH, 3[[PABETO HA HACEICHUETO /KeHUTE/nenara/, mpo-
MOIMS Ha 3][paBeTo U MpoduIaKTHKa Ha OOJIECTHTE, OKOIHA Cpe/ia U 31paBe,
XpaHU U XpaHeHe, TPYA0Ba MEAMINHA, ICHXUYHO 31paBe, KPH3UCHU CUTY-
aIlMM ¥ OOIIECTBEHO 31paBe. MaTepuaauTe ce OTIeYaTBaT Ha OBJITrapcku U
aHTIMiIcKK e3uK. B ciucanueTo ce myOnuKkyBat:

- Hayunu cratuu (1o 12 ctp.): Cratunre BKItouBat Beeenenue, Llen, Mare-
puan u meroau, Pesynraru, O6cwxnane, 3akiatouenue u Kuuronuc.

- O0630pu (10 12 cTp.): O630puTe TpsaOBa A2 MPEACTABAT 3HAYMMHU TEMH B
ob6acTTa Ha 0OIIECTBEHOTO 3/1paBe.

- Jluckycus, no3unuu (10 6 cTp.) - 3acsraT BCsika 001acT Ha 0OIIECTBEHOTO
31paBe.

- MHuenus, cbOuTHA (10 1 ¢Tp.) - MPEACTABAT aKTYAJIHU, 3HAYMMHU UITU JUC-
KYCHOHHH ITPOOJIEMH U BaXKHU CHOUTHSL.

- [Ipencrassine Ha HOBU KHUTH MK codryep (1o 1 cTp.)

OTroBopHOCT Ha aBTOpa: Bcuuku npeacraBeHy 3a myOIMKyBaHEe MaTepHaln
TpsiOBa J1a ObJIAT OPUTHHAIIHU Pa3pabOTKH, KOMUTO HE ca MyOIMKYBaHU J10
TO3W MOMEHT U HE ca MoJa/ieHu 3a nyOonukyBane apyraje. [Ipueture ppko-
MUCH HE MOTaT Jia O'bJIaT IMyOJUKYBaHU CIlIe]] TOBA B IPYTH M3/IaHUS B CHIUS
BUJI, M3IISUI0 WJIM HA YaCTU U HA KaKbBTO M J1a OMJIO €3MK, 0€3 ChIiIacueTo
Ha “Briarapcko crnucaHue 3a 0OLIECTBEHO 3/ipaBe’”. ABTOPUTE OTIOBapsT 3a
BCUYKH YaCTU OT Marepuasa CH.

Hayd4na etuka: OTTOBOPHOCT Ha aBTOPUTE € Ja YAOCTOBEPSIT, Y€ BCSIKO M3-
clieZIBaHE BBPXY X0pa € 6110 0J00PEHO OT KOMUCHS 1O MEJHIIMHCKA €THKA.

IlonaBane Ha pbKomucUTe: Matepuanute TpAOBa na ObJAT MOJABAHU B
@JICKTPOHEH BHJ (110 eNeKTpoHHa 1omia wim Ha CD/nuckera) ¥ KaTo nevaTHo
komnue (2 konus, popmar A4). Matepuanure ot ObIrapckuTe aBTOpH TpsiOBa
na ObaT Ha OBJITapCKH U aHIIMIICKH €3HK, a Ha aBTOPUTE OT 4ykOMHA Ha
AHIJIMICKY €3UK.

HOZ[FOTOBKB. Ha pbKOIIuca:

Hpnupy)lcm‘em—lo MUCMO: PhKONIUCHT Tpfl6Ba Ja 61))16 TIPUAPYIKEH C ITUCMO,
YAOCTOBEPABAIIO, Y€ MATCPUAIIBT U JAHHUTE UJIU YaCTHU OT TAX HE Ca [Q7Ni7
1'ly6J'II/IKyBaHH Jocera (OCBCH KaTto pCSK)Me), KaKTO M 4€ MaTCPUAJIBT HE € 10
TI€4YaT M HE € BB3JIOKEH 3a PCIICH3UPAHE B IPYT0 U3JaHHUEC.

3ariaBHa CTpaHHIA:
- Buya Ha ppronuca (opuruHaiHa cratus, 0030p u 1p.)

- 3arnaBue, HIMEHA Ha aBTOPUTE H MECTOPabOTa [0 BpeMe Ha M3rOTBSHE Ha
MaTepuaa

- ViMe u mbJieH aJpec Ha KOPECTIOHIMPAIINs aBTOP, TenedoH, eNeKTPOHHA
nomia

- BJ'Ial'OZLapHOCTH KBM JIMLA U KOJICTU C MPHUHOC 32 U3CICABAHCTO.

Vkazauust 3a opopmIIeHHe Ha MaTepuannTe: M3mon3sar ce MEpHHU eIUHHUIIN
Ha MexayHapoaHara cuctema Sl. Jla ce n30srBaT akpOHMMH, OCBEH aKO HE
ca obuonpueT. AKpOHUMHTE U ChKpAILlEHUTa ce IeUHUPAT IPU IIbpBaTa
uM ynorpeba B rekcta. DaiinoBere Ha pbKOIKCa Ce M01aBaT BbB (hopmar Ha
Microsoft Word.

®DopMaTHT Ha CTPaHULIUTE TPsIOBA a Oble A4 ¢ rojieTa oT 2,5 cm OT BCUYKHU
crpanu, wpudTsT 12-point Times New Roman ¢ 1,5 unrepsan mexay peao-
BeTe. TeKCTBT ce MOAPaBHABA CAMO OT JISBO.

Pestome: 3a HayyHM CTAaTHH C€ MOATOTBS PE3IOME ChC ClIe/JHaTa CTPYKTypa
u noxzarnasus: O6ocHoBka, Len, Metonu, Pesynraru u 3akiatouenue. [Tpu
Marepuany 6e3 cTpyKkTypa (HalpuMep, METOIOIOTHYHI MaTepHaIH)

ce JOMycKaT pe3loMeTa, HeCTPYKTypHpaHU MO ropHHs HauuH. PestomeTo
TpsiOBa J1a ChABPKA He 1moBede oT 250 1ymHu.

Kuttouosu nymu: IpescTaBsT ce ciiesl pe3roMeTo.

I7IaBUS U IIPU HEOOXOIUMOCT OOSICHUTENHHU OCIeKKH MOJ YepTa.

durypu: Besika durypa ce mogasa xato OTACNCH NOKyMeHT/(aiin (B rpa-
¢duuen popmar - _.pdf, .tif, .jpg). Purypure ce HOmMepupaT 1o pega Ha
LUTHPAHETO UM B TeKCTa. Beska ¢urypa TpsOBa ce mpuapyskasa ¢ KpaTka
JIETeH1a Ha OT/eJIHA CTPaHHLa, KOsATO cieiBa KHuronuca u € 4acT OT TeKc-
ToBus (aiin. B MaTepuannTe Ha OBJITAPCKUTE ABTOPH 3arIaBUSTA H TEKCTHT
KbM (urypure TpsiOBa j1a ObJaT HAa OBJITAPCKU U AHTIIMICKY €3UK.

Kuuronuc: I_II/ITI/IpaHI/ITe MU3TOYHUIIA CEC HOMEPHUPAT MO pE€ia Ha MTOCOYBAaHC-
TO UM B TEKCTa U CC OITUCBAT HENOCPEACTBCHO CJIE€I OCHOBHHUSA TEKCT.

B texcra HOMEPBT HA HUTUPAHUA U3TOYHUK CC IIOCTABA B ckoou.
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INSTRUCTIONS FOR AUTHORS

Bulgarian Journal of Public Health is a multidisciplinary 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. 1,5 space the
references.

B W W 2014 W W W BULGARIAN JOURNAL OF PUBLIC HEALTH M ™ M Vol.6 ™ M No2m m m =









