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3APABHA MONMUTIKA N NPAKTUKA

AHANN3 HA BIOOAXETHOTO

Bb3OENCTBUE 3A 3[PABHU
TEXHOJIOI'M B PA3JIUYHMH
TEPANEBTUYHU OBJIACTU

3ANEPUOAOA 2016 — 2019 T.

Aneanst HukosoBa!, EBrenu I'puropos?

‘Hayuonanen yenmwp no obuecmeeno 30pase u anaiusu
(HL[O34)
Meouyuncku ynusepcumem ,,Ipogh. 0-p Iapackes
Cmosanog” — Bapna

PE3IOME

Buwveeoenue: Ananuzvm na 0100x0cemHomo 6v3oelicmaue e
yacm om OCHOGHUME U3UCKBAHUSI 3a OYEHKA HA 30pasHuUme
mexnonoeuu (O3T) u onpedens gunancosume nociedcmasus
om 6bEeNCOAHeMO UIU OMmmecnanemo Ha 0adena 30pasHa
MEeXHON02UsL 8 CUCEMAMA HA 30PaA6eona38anemo.

Ien: Jla ce nanpasu oyenka Ha 6r00HCEMHOMO 8b30elicmeue
om ymewvpoenume 0okaaou 3a O3T, kakmo u ananus Ha pasxo-
oume u cpedna yena 3a jedenue Ha eOul Nayuenm 6 paziuy-
Hume mepanegmuynu 001acmu.

Mamepuanu u memoou: Obekm Ha npoyusanemo ca ym-
svpoenume doknaou 3a O3T na nekapcmeenu npooOyKmu 6
HI]O3A4. IIpeomem na uzcredsane ca pasxooume/cnecmssa-
HUAMA, KOUMo 2eHepupam IeKapcmeeHume npooykmu, cieo
NONYYEHA NOLONHCUMETHA NPEenopvKa 3a exkaoueane 6 llosu-
mugnus nexapcmeen cnucvk (IIJIC). Ilpu obpabomxama u
aMaIU3a Ha UHOOPMAYUAMA CA USNON3BAHU CIMATNUCTNUYECKU
Memoou (anmepHamueen, 8apuayuoHeH, 2paguyet), uKoHo-
MUYECKU aHAIU3 U eKCNepImHa OYeHKd.

Pesyararu: brodowcemnomo 6w3oeticmsue om Jnekapcmee-
Hume npoOyKmu ¢ NOJIOACUMENHA NPENOPBKA € 6 pasmep Hd
467 504 256 ns. 3a mpume 200unu Ha ananusa. Hai-eucoxu
paszxoou zenepupam ooIACMuUmMe OHKONO2US U XeMAMOIO02US,
KOemo ce 0bIICU HA JIeKapCmMEeHU nPOoOYKmu, NPeOHA3HAYeHU
3a neueHue Ha peoKu borecmiu.

3akJirouenne: Jlekapcmeenume npoOyKmu 3a ievenue Ha peo-
KU 3a00186aHUS 2eHePUPAm HAli-20JAM pa3xoo 3a 0100xcema
Ha H30K. Obracmume onxonoeus, Xemamonozusi, nyimono-
2usi ca npedcmager ¢ Hau-8ucoku 0obasenu paszxoou. Ilpu
MAX CLWO MAKA € HAl-GUCOK 200UWHUAM PA3X00 3d JeYeHue
na 1 nayuenm. Cnecmenume pazxoou om iexapcmeenu npo-
OYKmu ¢ ompuyamenna npenopvka 8v3ausam Ha noumu 133
MIH. Ne6a.

KurrouoBu gymu: oreHka Ha 3paBHH TEXHOIOTHH,
aHaJIM3 Ha OIOJKETHOTO BB3JICHCTBHUE, IIPOLIEAY PH,
OLIEHKa, Pa3Xxoau

HEALTH POLICY AND PRACTICE

BUDGET IMPACT ANALYSIS
FOR HEALTH TECHNOLOGIES
IN DIFFERENT THERAPEUTIC

AREAS FOR THE PERIOD
2016 - 2019

Anelia Nikolova', Evgeni Grigorov?

! National Center for Public Health and Analysis
(NCPHA)
2 Medical University ,, Prof. dr. Paraskev Stoyanov* -
Varna

ABSTRACT

Introduction: The budget impact analysis is a part of
the basic requirements for health technology assessment
(HTA) and determines the financial consequences of the
introduction or withdrawal of health technology in the
health care system.

The present study aims to assess the budget impact
of approved HTA reports, as well as a cost-benefit
analysis and average annual cost per patient in different
therapeutic areas.

Material and methods: The subject of the study is
the approved HTA reports of medicinal products in
NCPHA. The subject of research is the costs/savings,
generated by the medicinal products after receiving a
positive recommendation for inclusion in the Positive
Drug List (PDL). Statistical methods (alternative,
variational, graphical), economic analysis, and expert
evaluation were used in the processing and analysis of
the information.

Results: The budget impact of the medicinal products
with a positive recommendation amounts to BGN
467,504,256 during the three years under the analysis.
The highest costs are generated by the fields of oncology
and hematology, which is due to medicinal products
intended for the treatment of rare diseases.

Conclusion: Orphan drugs generate the largest
expenditure for the NHIF budget. The fields of oncology,
hematology, pulmonology are presented with the highest
added costs. It also has the highest annual treating cost
per patient. The saved costs from medicinal products
with a negative recommendation amount to almost BGN
133 million.

Keywords: Health technology assessment, budget
impact analysis, procedures, costs
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3APABHA MONMATUKA U MPAKTUKA

BbBEOEHUE

B mocrneanuTe rofMHu TEMI'BT HA HApACTBAaHE HA Pa3XOIUTE
3a 3qpaBeoa3BaHe € 3HAYMTEJIHO 0-BUCOK OT PhCTa Ha OPyT-
HUA BBTPEIEH MPOAYKT B MoBedyeTo abpxanu (1). Hanune e
TpaiiHa TeHJICHIIUS 3[PaBHUTE Pa3X0/1 €XKEroHO Jia YBEIH-
YyaBaT pazMepa CH KaTO CTOWHOCT U KaTo OTHOCUTEIICH JISLT OT
o0must appxaseH Oroypket. Ilopaau ToBa, MOpU pasBUTHUTE
MKOHOMHYECKH CTPaHU BCE MOBede ce 3aTpyqHsBaT aa ¢u-
HAHCHPAT 3[PAaBHUTE CH CUCTEMH H ce OOPAT Ja MOCPELIHAT
HYXXIUTE Ha HACEJICHHETO OT JOCTBITHH 3APaBHU I'PIKH (2).

TakoBa MOBHIIIABaHE Ha OOIIUTE CPENCTBA 3a 37[PaBEONa3BaHE,
BKJI. M 3 JIGKAPCTBEHO JICUCHHE, ce HaOmoaaBa u B beirapus .

HapacrtBaneTo Ha pa3xoauTe 3a JeKapCTBEHH IMPOAYKTH € ec-
TECTBEH IpoIiec, 00YCIOBEH OT peauIia PakTOPH, KOUTO MOTaT
J1a ce 0000mAT B 2 OCHOBHU T'PYIIH:

1. 3BacTapsBaiio HaceJicHHE, yBeIMYaBaHEe HA OpOsi HA MaIU-
CHTUTC C XPOHUYHUN 3360HHBaHI/IH, pacTAlu O4YaKBaHUA HA
00ILECTBOTO (CTPEMEX KbM ChBPEMEHHO U M0-e()eKTHBHO
JIeYeHHE) U NoBeue MOTPEOHOCTH Ha HACEJICHUETO;

2. Hanuuuero Ha WHOBATHBHU TEPAIWH, MOBHUILICHA U B pe-
JIMIA CllyYad HepaloHalHa yrnoTpeda, mojaumnparmasusi,
camoueuenue (3), HEIOCTATHYHO MPUIBPIKAHE KBM Tepa-
nusta u Hee()eKTUBHO yIPABJICHUE HA PA3XOIHTE 3a Jie-
KapcTBa (4).

Ornenkara Ha 31paBHuTe TexHonoruu (O3T) e yTBbpAcHa Ha-
Y4Ha METOJO0JIOTUA, KOATO CIIYKHW Ha MECHUJIKBPUTC B 3JIpa-
BCOIMIA3BAHCTO, YIIPABJIABAIUTEC W MOJIUTULIMUTE Ja B3UMaAT
000CHOBaHM peIIeHUs 3a PeUMOYpCHpaHETO Ha HOBU JMar-
HOCTHYHU M TEPANCBTUYHM MOJAXOIH, JEKapcTBa M MeENH-
uuHcku usnenus. O3T ce mpoBexja ¢ IOMOILTAa HA aHAJIU-
TUYHM PaMKH, Bb3 OCHOBA Ha KJIMHHWYHA, CITHIEMHOIOTHYHA
U 37paBHO-MKOHOMHUYECKa MH(OPMAIHs, 3a Jla CE ONpPEACIH
KakK Hai-1100pe J1a ce pasnpeessT OrpaHHYCHNTE PECYPCH 3a
3npaseomnasBane (1)(5). OcHoBHaTA 1€ € 1a ce UIACHTU(UIH-
paT TepanuuTe, KOUTO MIpeajarar Hah-rojisiMa CTOMHOCT 3a
eauHUIA pa3xon (6).

AHanu3bT Ha OIOKETHOTO BB3ICHCTBHUE € YaCT OT OCHOBHHTE
m3uckBanus 3a O3T u onpenens GUHAHCOBUTE TTOCICACTBUS
OT BBBEX/IAHETO HJIM OTTEJISIHETO Ha JIaJIeHa 3/[paBHa TEXHO-
JIOTHS B CHCTeMaTa Ha 31apaBeonazBaneTo (6)(7). Toit BKIroU-
Ba OCHOBHHM KOMIIOHEHTH, KOUTO Ca YacT OT OOIIMs aHaJu3
Ha 3J[paBHUs IPOOJIEM — MPOCIIE/ISIBAHE HA SMHIeMHUOJIOTHUS 1
Teparnusi Ha 3a00JIsIBAHETO, KIMHUYHO Bb3/ICHCTBUE, HKOHO-
MHUECKO Bb3JEHCTBUE, IU3aliH HAa aHa/Iu3a U METOJU 3a aHa-
JIU3 — MAI[MCHTCKA MOMYJIaIisl, TePAlleBTHUCH MUKC, BDEMCBH
XOPHU30HT, IEPCICKTUBA, OMMCAHNE HA aHAJTUTHYHATA PaMKa,
BXOJISIIU TaHHH, U3TOYHUIM HA JaHHH, aHAJU3HU, OIICHKA Ha
HECHT'YPHOCTTA, OIICHKA Ha TOAMIIHUS OpOii Ha IieyieBaTa Io-
MyJIAIUsl, OI[CHKA HA TOIUIIHHS OpOil MAIUCHTH, TP KOUTO
IIe ce MPUJIOKH HOBATa 3[]paBHA TEXHOJIOTHUS, OIICHKA Ha aK-
TyaJIHUTE Pa3Xxo/i HA MyOINYHU OFO/KETHH CPECTBA 3a Jie-
YeHHEe Ha MAIlMeHTHUTE 3a rnetroauiieH nepuo (8)(9).

Pesyntarure OT BCEKH OT MPOBEACHUTE aHAIU3U, CTATUCTH-
yeckara UM 00padoTKa (rpauHO ¥ TAOJIMYHO MPEACTABIHE
Ha pe3yJITaTUTE) U IOCIEBAIIMTE 3aKII0UCHUS Ca H3KITIOUH-
TEJIHO BaYKHU 3a OIpe/IelisiHe Ha OIOJKETHOTO Bh3JIEHCTBHE.

HEALTH POLICY AND PRACTICE

INTRODUCTION

In the last years, the health expenditure growth rate
has been significantly higher than the enhancement
of the gross domestic product in most countries (1).
There is a lasting tendency for health expenditures
to increase annually in value and as a relative share
of the total state budget. As a result, even developed
economic countries are finding it increasingly difficult
to finance their healthcare systems and are struggling
to meet the population needs for affordable medical and
pharmaceutical care (2).

Such an increase in total health care funds, incl. and for
drug treatment, is also observed in Bulgaria.

The growing costs of medicinal products is a natural
process due to several factors, which can be summarized
in 2 main groups:

1. An aging population, an increase in the number of
patients with chronic diseases, growing expectations
of society (striving for modern and more effective
treatment), and more needs of the population;

2. The presence of innovative therapies, increased and
in many cases irrational use, polypragmasia, self-
medication (3), insufficient adherence to therapy, and
ineffective management of drug costs (4).

Health Technology Assessment (HTA) is an established
scientific methodology that serves healthcare managers
and policymakers to make informed decisions about
the reimbursement of new diagnostic and therapeutic
approaches, drugs, and medical devices. HTA is carried
out using analytical frameworks, based on clinical,
epidemiological, and health-economic information, to
determine how best to allocate limited health resources
(1) (5). The main goal is to identify the therapies, that
offer the highest value per unit cost (6).

The budget impact analysis is a part of the basic
requirements for HTA and determines the financial
consequences of the introduction or withdrawal of health
technology in the health system (6) (7). It includes the
main components that are part of the overall analysis
of the health problem - follow-up of epidemiology and
treatment of the disease, clinical impact, economic
impact, analysis design and methods of analysis - patient
population, therapeutic mix, time horizon, perspective,
description of the analytical framework, input data, data
sources, analyzes, estimation of uncertainty, estimation
of the annual number of the target population, estimation
of the annual number of patients in whom the new health
technology will be applied, estimation of the current
expenditures of public budget funds for patients treated
for five years (8) (9).

Results from each of the analyzes, their statistical
processing (graphical and tabular presentation of results)
and follow these findings are extremely important for
determining the budget impact.
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HopmatuBHara 6a3a B beirapus u3uckBa Kato 3abJDKUTEI-
Ha yact B gokiaga 3a O3T ja Objae BKIIIOYEH M aHAJIM3 Ha
OX0JPKETHOTO Bb3/ICHCTBHE.

AHanmn3eT Ha OIOJKETHOTO BB3ZACHCTBHE CE IPOBEXAA OT
TJIeIHA TOYKA HA MHCTUTYLIUATA, KOSITO 11e (PMHAHCHPA TEXHO-
JorusTa ¢ myonuyHu cpeacTBa. ToBa € KOJIMYECTBEH aHAIIN3,
YUHUTO PE3yJITATH CE MPEICTABAT B HAPUIHH eAUHULH (6).

CeorimacHo m3uckBanusTa Ha [Ipunoxxenne Nel Ha HapenOa
Ne 9 3agBUTENNTE M3rOTBAT aHAIN3 Ha OFOMKETHOTO BB3-
JIeficTBHE OT TJenHa Touka Ha matena — H30K (BpemeBust
XOPH30HT € 5 T., @ Pa3XxoauTe CieBa Ja ca AUCKOHTHUPAHH
¢ 5% na roxumHa 6a3za). AHATU3BT HA OFOKETHOTO BB3-
JIeicTBUE TpeACTaBsi ABa cleHapusd. [IbpBuAT, mpu KoiTo
3paBHAaTa TEXHOJIOTHS € BBhBEJCHA B CHCTEMaTa Ha 37paBe-
OTIa3BaHETO U ce penMOypcupa ¢ myOIudHU CpeACTBa, & BbB
BTOpHS HOBaTa TEXHOJIOTH He € pemMOypcupana. Paznukara
MEXIy JABaTa CHCHApHUs IPEICTaBIsBa OIOIKETHOTO BB3-
neiicreue. To Moxe ga 6b1e:

*  TIOJIOKUTEITHO OIOJKETHO BB3JEHCTBHE — KOTaTO BHBEX-
JIAHETO Ha HOBaTa TEXHOJIOTUsS BOAM 0 JONBIHUTEIHU
pa3xoau Ha NyOJIMYHU CPENICTBA;

*  OTpHIATENHO OIOKETHO BB3JCHCTBHE — KOraTO BHBEXK-
JIaHETO Ha HOBAaTa TEXHOJOIMS BOMHU IO CIECTABAHHS 3a
OIOIKETA;

* HEYTPAJHO WJIH HYJEBO OIOKETHO BB3ACHCTBUE — KOTaTO
HE ce OYaKBa IMPOMSHA B Pa3XOAUTE ClIe BHBEXKJAHE Ha
HOBaTa TEXHOJIOTUS.

C HapacTBaHETO Ha pa3XOIUTe 32 37paBeola3BaHe U MosBaTa
Ha BC€ IO-MHOBAaTHBHM MEJUKAMEHTH, KOUTO OT CBOSI CTpa-
Ha BOJSIT /IO yBEJIMYaBaHE M HaJBHIIaBaHe OOJKeTa Ha 3a-
TUTALIAIIMTE MHCTUTYLINH, CIIOPAa3yMEHUsITA 3a CIIOJCIIsTHE Ha
pucka (CCP) ce nmpeBpbIIaT BbB BCE MO-TIOIMYIISIPEH U THPCEH
METOJI 32 JIOrOBapsiHe MEXX/Ty IIPUTEXaTEINTE Ha pa3pelieHue
3a ynorpe0Oa, OT elHa cTpaHa, u maruute — ot apyra (10).

LEN

LlenTa Ha HACTOSAIIOTO M3CIEBAHE € JIa C€ HAIPABH OLEHKA
Ha OIOJKETHOTO BB3JCUCTBHE OT YTBBPACHUTE TOKIAIH 32
O3T, KaKTo ¥ aHAJIU3 Ha Pa3XOJUTE U CpeIHATA IIeHA 3a Jieue-
HUE Ha €MH MMalUeHT B PA3JIMYHUTE TEPANEBTUYHN 00IaCTH.

MATEPUATIU U METOAU

OO0ekT Ha MpoyuYBaHeTO ca yTBbpAeHnTe nokiaann 3a O3T Ha
nekapctBenn nponyktu B HLIO3A !. [Ipenmer Ha u3cieaBaHe
ca pa3xoJUTe/CIeCTIBAaHUATA, KOUTO TeHEpUpaT JIeKapcTBe-
HUTE OIPOAYKTH CIIe/l HOTy4eHa MONI0KHUTEIHA IPEnopbKa 3a
BKJtouBaHe B [lo3utnBHus nekaperseH cnuckk (I1JIC).

[Tpu o6paboTkaTa M aHaNIM3a HA WHOOPMAIHATA Ca U3IIOJI3-
BaHM CTAaTUCTHYECKU METOAH (AIITEPHATUBEH, BAPHALIOHEH,
rpaduyeH), "KOHOMHYECKH aHAJIN3 U eKCIIepTHA OICHKA.

1 Joknadume 3a O3T, KOUMO ce u320Meam om eKcrnepmHume KoMmucuu, ce pasaaexoam u
npuemam Ha 3acedaHue Ha Komucuama no O3T. [lpuemume om Komucuama 0oknadu ce
ymevpxodasam cvc 3anosed Ha Jupekmopa Ha HLO3A.
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HEALTH POLICY AND PRACTICE

The legal framework in Bulgaria requires, that a budget
impact analysis shall be included as a mandatory part
of the HTA report.

The budget impact analysis is conducted from the
point of view of the institution that will finance the
technology with public funds. It is a quantitative
analysis, the results of which are presented in monetary
terms (6).

According to the requirements of Annex Nel of
Ordinance Ne 9, the applicants prepare the budget
impact analysis in terms of the payer - NHIF (the time
horizon is 5 years, and the costs should be discounted
by 5% on an annual basis). The budget impact analysis
presents two scenarios. The first, in which health
technology is introduced into the healthcare system
and is reimbursed with public funds, and in the second,
the new technology is not reimbursed. The difference
between the two scenarios is the budget impact. It can
be:

* positive budget impact - when the introduction of
the new technology leads to additional costs for
public funds;

* negative budget impact - when the introduction of
the new technology leads to budget savings;

e neutral or no budget impact - when no change is
expected in costs after the introduction of the new
technology.

With rising health care costs and the emergence of
increasingly innovative medicines, which in turn
increase and exceed the budgets of paying institutions,
risk-sharing agreements (RCCs) are becoming an
increasingly popular and sought-after method of
negotiating between marketing authorization holders,
on the one hand, and payers, on the other (10).

PURPOSE

The purpose of this study is to assess the budget impact
from the approved HTA reports, as well as an analysis
of the cost and average cost of treating one patient in the
various therapeutic areas.

MATERIALS AND METHODS

The subject of the study is the approved HTA reports
of medicinal products in the NCPHA'. The subject of
research is the costs/savings, generated by the medicinal
products after receiving a positive recommendation for
inclusion in the Positive Drug List (PDL).

Statistical methods (alternative, variational, graphical),
economic analysis, and expert evaluation were used in
the processing and analysis of the information.

1 The HTA reports, which are prepared by the expert commissions, are considered and
adopted at a meeting of the HTA Commission. The reports adopted by the Commis-
sion shall be approved by an order of the Director of the NCPHA.
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Pasrienanu u ananusupanu ca oomio 146 nokiana 3a O3T 3a
nepuoza 2016 — 2019 r.

OepaHu4yeHus1 Ha npoy4yeaHemo

[Mopaau crnenudukara Ha HSKOM JICKAPCTBEHU MPOAYKTH M
HEBB3MOXKHOCTTA Ja OBbAAT CTAHAAPTHO M3UUCICHH MOKa3a-
TEJIUTE, T€ Ca U3KIIOUEHH, C LEJT TPEIIU3HOCT HA PE3YATATUTE.

PE3YNTATU

BroKeTHOTO BB3AEHCTBUE OT JIEKAPCTBEHUTE MPOAYKTH C
MOJIOKUTENHA MPENnopbKa € B pazmep Ha 467 504 256 nB. 3a
TPHUTE FOAMHY Ha aHaIHU3a. Ta3u cyMa IpeACcTaBiIsiBa o0ImunTe
HeTHU nobaBeHHU pasxoxu 3a Oromkera Ha H30K oT Benukn
JIEKapCTBEHH NPOAYKTH, KouTO ca BkiroueHu B I1JIC 3a ne-
puosa 1 e ObaT 3arIamany ¢ myoIudHu cpeacTsa (pur.l).

@ueypa 1. brodxemHo eb3delicmeue om NPUKIYUIU
npouyedypu

HEALTH POLICY AND PRACTICE

A total of 146 reports on HTA for the period 2016 - 2019
were reviewed and analyzed.

Limitations of the study:

Due to the specificity of some medicinal products and
the impossibility to calculate the indicators as standard,
they are excluded to have accurate results.

RESULTS

The budget impact of medicinal products with a positive
recommendation amounts to 467 504 256 BGN for the
three years of the analysis. This amount represents the
total net added expenditures for the NHIF budget from
all medicinal products that are included in the PDL for
the period and will be paid with public funds (Fig .1).

Figure 1. Budget impact of completed procedures
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Q@uaypa 2. biodxemHo eb3delicmaue Ha MPUKITIYUIU C
ronoxumernHa npernopwbka npouedypu — 2016 e.

Figure 2. Budget impact of procedures, completed with a
positive recommendation - 2016
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B Tpu oT TepaneBTHYHNTE 007aCTH — aHTUBUPYCHHU, FacTpPO-
SHTEPOJIOT sl ¥ IEPMATOJIOT Hsl, BBBEXKIAHETO Ha OLICHsIBAHU-
te JIIT npe3 2016 r. Boau 10 criecTsiBaHUs 3a OromkeTa (pu-

rypa 2).

TepameBTryHaTa 00JIACT, KOATO TCHEPHPA HAW-TOIIAM Pa3Xof,
€ XeMAaToJIOT U4, @ Hal-TOJIEMHU CHIECTABAaHUS UMa IIPH aHTHUBU-
PYCHHTE JEKapCTBEHH MPOIYKTH.

WuTepecHo e na ce otdenexw, ge ot oomo 6 JIIT B obmact xe-
MaToJIOTHsl 5 ca ChC CTATYT Ha JeKapcTBa cupanu. CpenHoTo
M3YHCIICHO OFOJKETHO BB3ACHCTBHE 32 JICKAPCTBEH MPOLYKT
B TepamneBTHYHA 00yacT xemaronorus ¢ 1 550 054 nB., a cpen-

In three of the therapeutic areas - antiviral,
gastroenterology, and dermatology, the introduction
of the evaluated drugs in 2016 lead to budget savings
(figure 2).

The therapeutic area that generates the largest cost, is
hematology, and the big savings is in the antiviral drugs.

It is interesting to note that out of a total of 6 drugs in the
field of hematology, 5 have the status of orphan drugs.
The average estimated budget impact of medicinal
products in the hematology therapeutic area is BGN 1
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HaTa 1eHa 3a 1 roguHa geuenue Ha 1 manuent € 134 894 ns.

Bcuukure 6 jekapcTBEHH MPOAYKTA ca C MOJOKUTEIHO Or0-
JI’KETHO BB3JACHCTBHE.

@ueypa 3. brdxemHo eb3delicmaue Ha MPUKITIOYUIIU C
rosioXKumersHa npenopska rpouedypu — 2017 e.

HEALTH POLICY AND PRACTICE

550 054 and the average price for annual treatment per
patient is BGN 134 894. All medicines have a positive
budget impact.

Figure 3. Budget impact of procedures, completed with
a positive recommendation - 2017

BIOAMETHO Bb3JeiACTBUE OT NPUKIOYMUAK C NONOKUTENHE
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3a 2017 roguHa HAW-TOJISIM pa3XxoJl TeHepUpaAT HOBUTE JIeKap-
CTBEHH IPOJIYKTH B 00siacTTa Ha oHKoJorusita. O0moTo Gto-
JUKETHO BB3ACHCTBHE 32 METTOUIICH MEPHUOJ] € IIPOrHO3UPa-
Ho B pa3mep Ha 90 400 825 nB. [To-ronsmaTa 4acT OTHOBO € 32
JICKapCTBa, MPEIHA3HAYCHH 32 PEAKH 3a00msBaHus ((ur. 3).

Iloutn HCJIUAT pa3xoa B 00JI1acTTa Ha OHKOJIOTUSITA € IeHe-
pyupaH OT JICKAPCTBCHUTC MPOAYKTHU, NPCAHA3HAYCHU 34 JIC-
YCHUC Ha PCAKHU OoJtecTH. Cpez[HaTa IJCHa 3a JICUCHUC Ha 1
NanueHT IpU JICKapCTBaTa CUpalu € Nno4UTu JAiBa 0I'bTU MO-Tro-
JisiMa OT Cpe€aHaTa, U3MEpCHa 3a BCUUKU MPOAYKTHU 06HIO u
MOYTH YCTUPHU IIBTU MO-BUCOKA OT CpeaHaTa LiCHa 3a JIII B
OHKOJIOTHI, KOUTO HE Ca 3a PCAKHU 3a00JIsIBaAHUS.

@uzypa 4. brodxemHo eb3delicmeue Ha MPUKITIYUIIU C
rosioXKumersnHa npenopska rpouedypu — 2018 e.

For 2017, the largest costs are generated by new drugs
in the field of oncology. The total budget impact for
five years is projected at BGN 90,400,825. Most are
again for drugs, designed for rare diseases (Fig. 3).

Almost all the cost in the field of oncology is
generated by orphan drugs. The average cost per
patient for treatment with orphan drugs is almost
twice the average for all products in total and
almost four times higher than the average cost for
drugs in oncology, which are not for rare diseases.

Figure 4. Budget impact of procedures, completed with
a positive recommendation - 2018
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3a 2018 romuHa HaW-BHCOKO ONOIKETHO BB3ACHCTBHE Ha-
OyrroaBaMe IPU BAaKCHHHUTE M JICKAPCTBCHHUTE MPOIYKTH B
obOnacTTa Ha HeBpoyiorusTa. B oOmacTute peBMaTONOTHS,
ITYJIMOJIOTHSI, ICPMATOJIOTUSI U AHTUBUPYCHU OFOJKCTHOTO
BB3JICHCTBHUC € OTPHUIIATEIHO M BOJH JI0 CIICCTSIBAHUA 3a Iy0-
nuaHus O01o0mkeT (hurypa 4).

For 2018, the highest budgetary impact is observed
in vaccines and medicinal products in the field of
neurology. In the fields of rheumatology, pulmonology,
dermatology, and antivirals, the budget impact is
negative and leads to savings for the public budget
(figure 4).
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@ueypa 5. CpedHa ueHa 3a nedyeHue Ha eOUH nayueHm rno
mepanesmuyHu obnacmu — 2016 2. - 2019 e.

HEALTH POLICY AND PRACTICE

Figure 5. The average price for annual treatment per
patient by therapeutic areas (2016 — 2019)
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AHanu3bT Ha PasXxoqUTE 3a JICYCHUE HA €IMH NAIUCHT €
u3BbpIIeH Ha Oa3a nmojaaeHure 3aspieHus 3a O3T, karo e
CPaBHABAH CPEJICH T'OJUILIEH Pa3Xof 3a JICUCHHUE B Pas3iind-
HUTE TepaneBTHYHH oOsiacTu. CTOIHOCTUTE ca OCPEIHEHH
3a TpUTE FOAMHMU Ha aHAJIN3a U ca ToKa3aHu Ha ¢urypa 5.

Haii-Bucoku ca Pa3xoauTe 3a JICUCHUC B 00J1aCTUTE OHKOJIO-
Tusda, XEMaroJiorusa, rcHCTu4YHu bonecTu (peHKI/I 3a00J1s1Ba-
HI/IFI). O6nacture O(I)TaJ'IMOJ'IOFI/IH, TUHCKOJIOTHA U KapAUO0JI0-
THs Ca C HaW-HUCHK pa3xoa 3a roguliHO JICUCHUC Ha CAHUH
IaluCHT.

AONCKYCHUA

AHanu3bT Ha OHJKETHOTO BB3JICHCTBUE € Ba)KHA YacT OT
OIICHKAaTa Ha 3APaBHUTE TECXHOJOTMH W JaBa WH(OpMAIUS
3a TOBa KakBO OWM CTpyBajio Ha 3aruiamaniaTa WHCTHTYIUS
BBBEXK/IAHETO Ha JIaJIeH JICKAPCTBEH MPOAYKT B TePareBTHU-
HaTa MpakTHUKa B JajeHa ctpana. C momoinra Ha mpeaBapH-
TelHaTa OlleHKa Ha Te3W Pa3XxoJu MOraT Ja ce pealu3upar
CTIECTABAHUS, TH KAaTO OT €HA CTpaHa € HaJUIIEe CIIHpPAHE
JIOCTBIIA HAa Pa3X0qHO-HECPCKTUBHHU JICKAPCTBECHHU MPOIYKTH
Y OT JIpyTra CTpaHa ce JaBa Bb3MOXKHOCT 3a MOCTaBsIHE HA OTI-
penenenu yciosus, ¢ kouto [IPY cnenBa ga ce cboOpaszsar
— Hamp. HaMaJIsIBaHE Ha IIeHaTa, peaylupane Opos Ha maIu-
€HTHTE WJIM 3aIlaliane Ha 6aza pe3yaTaT OT Tepamnusira.

B mpenoprkute B goknaga 3a O3T ckmio morat na Owpaar
BKJIFOUCHU YCIIOBHS 3a 3amuiamiane ot [IPY Ha cnenuduynn
M3CJIEBAHUS UIIU JTOMBJIHUTEIHN Pa3XoJAu U ChI'BTCTBAILU
JICUCHUETO MEANKAMEHTH.

3AKINIOYEHUE

BroKeTHOTO BB3ICHCTBUE B OTACTHUTE TEPANICBTUIHH 00-
JACTH € Pa3IUYHO 3a Pa3IMYHHUTE O0JIACTH B CPaBHSIBaHU-
Te roauHu. JIekapCcTBEHNTE MPOAYKTH 32 JICUCHUE HA PEIKH
3a00JIIBaHUS TEHEPUPAT HAW-TOJISIM pa3xoj 3a OropKeTa Ha
H3O0K. ObnacTuTe OHKOJIOTHSA, XEMAaTOJNOTHS, MyJIMOJIOTHS
ca TIpelICTaBeHU ¢ Hal-BUCOKHU Jo00aBeHH pasxonu. [Ipu Tsx

The analysis of the costs for annual treatment per
patient was performed based on the submitted HTA
applications, comparing the average annual cost for
treatment in the different therapeutic areas. The values
are averaged over the three years of the analysis and are
shown in Figure 5.

The highest costs are for treatment in the fields of
oncology, hematology, genetic diseases (rare diseases).
The fields of ophthalmology, gynecology, and cardiology
have the lowest annual treatment cost per patient.

DISCUSSION

The analysis of the budget impact is an important part
of the health technology assessment and provides
information on what it would cost the paying institution to
introduce a medicinal product in the therapeutic practice
in a given country. With the help of the preliminary
assessment of these costs, savings can be realized, as on
the one hand there is a suspension of access to ineffective
medicinal products and on the other hand it is possible to
set certain conditions that MAHs should comply with -
e.g. price reductions, reducing the number of patients or
paying, based on the outcome of therapy.

The recommendations in the HTA report may also
include conditions for the MAH to pay for specific tests
or additional costs and concomitant medications.

CONCLUSION

The budget impact in the different therapeutic areas
varies in the compared years. The orphan drugs generate
the largest expenditure for the NHIF budget. The fields
of oncology, hematology, pulmonology are presented
with the highest added costs. It also has the highest
annual treatment cost per patient.
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ChIIO TaKa € Hal-BHUCOK TOAWIIHUAT pa3xo/ 3a JICUCHHUEC Ha 1
IIalyCHT.

TepaHeBTI/I‘IHI/ITG obactu ACPMATOJIOTUA U PEBMATOJIOTrUs
ca C OTpHULIATCIHO 6IO,Z[)KCTHO BLBI[CﬁCTBHG B ABC OT pa3s-
TICKIAHUTC I'OJUHH.

CriecTeHUTe pa3xoqu OT JEKAPCTBEHU MPOJYKTH C OTPHLIA-
TeJIHA MTpenopbhKa Bb3au3ar Ha mouTu 133 mMutH. neBa.
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COVID-19 NAHOAEMUATA:
BIIMAHUE BbPXY KINHUYHUTE
NMPOYYBAHUA U NEYEHUETO
HA MHOXECTBEH MUEJIOM
M OPYITN XEMATOJIOIrMYHH
HEOMNNA3UH

Atanac Pagunos, IOnuan Pagunos

Yuueepcumemcka 6onnuya ,,Céemu Hean Puncxku”

PE3IOME

THanoemusma COVID-19 cv30ade 6e3npeyedenmuu npeuxu
npu OCu2yps8aHemo Ha MeOUYUHCKUMe SPUNCU HA NaAyueH-
mume cvc 310Kkavecmeenu 3abonasanus. Ilpu nayuenmume
€ XeMAamoa02U4HU HeONAA3UU U321exHcod, e UMd Nno-8UcoK
puck om ungexmupane cvc SARS-CoV-2 u no-measicko npo-
muyane Ha borecmma nopaou MueioCynpecusma u iumgo-
nenusma. Ilvpsomo npeduzsuxamencmeo, ciedos8amento,
e Kak 0a ce ocucypu ehekmusHo NeueHue HA YA36UuMume
nayueHmu, Kamo CoujeBPeMeHHo ce uzbecHe u3naeanemo
Ha puck om 3apasasane cvc SARS-CoV-2 kakxmo ma nayu-
eHmume, maka u Ha nekysawume 2u exunu. EOHo donvinu-
MENHO NPeOU38UKAMENCMBO € HABPEMEHHOMO U3BbPUIBAHE
HA OUAeHOCMUYHUME U CMaoupawu npoyeoypu, Heoodxoou-
MU, 3a 0a ce onpeoensim nooxooswume JjeyeOHU NIaHOse.
Omanaeanemo na npoyedypume u uz0526anemo Ha MHO2O-
Kpamuu nocewjenus. Ha Xupypeuunume, OUaZHOCmMudHume u
nabopamopHume omoeneHUs. USUCKEA CUHXPOHUUPAHE HA
U38BPULBAHEMO HA 8CUYKU NpOoYedypu 8 eOur Oen. Twil kamo
aabopamopuume ca NO2bAHAMU OM HeobXxooumocmma 0d
ocueypasam eonam Habop om mecmoge 3a COVID-19, ooc-
MbAHOCMMA 00 PYMUHHU MOJEKVISPHU MEeCMO8e € CEPUOZHO
3aceenama. B kpatina cmemia, 6ce no-4ecmo ce conbekeame
€ NPeouU3BUKAMENCMBONO 0a B3eMAMe CLONCHU PeUeHUsi npu
COVID-19 nozumusnu nayuenmu, 601e0y8auju Om azpecus-
HU, HO NOMEHYUATHO JeYUMU 310KAUeCmeenu 3a0058aHuUs
Ha kpwema. Hama omeosop Ha evnpocume koea da 6voam
JeKyeanu, Kaxk 0a 6v0am AeKy8anu, Koeda 0a U34aKeam, KOIKo
0120 0a u34aKeam jeyenue, KaK 0a ce npeosuosim u 06id-
o0s6am moKcuuHume eqpekmu u Kaxk 0a ce uzbecne KOMnpome-
MUpanemo Ha ieuedonume pe3yimami.

B masu cmamus ce npasu onum 0a ce HAnpasgsim nPaxKmu-
YecKu NPeonodicenusl 34 N0OBeOCHUemo npu NAYUeHmu ¢ xe-
mamonoauunu neonaazuu no epeme na COVID-19 nandemus.
Haxkpamko ce pazenescoam ocnognume acnexmu Ha npooie-
Ma, kamo 3a0a8sHemo npu NOCMAGsIHemo Ha OUdeHO3ama,
OMIA2aHemo HA XUMUOMEPANUsIMd, OMpadiCeHUuemo Gvpxy
KAUHUYHUME NPOYHEAHUsL, NPULOICEHUENO HA CMEON08U
KJIemKu, Moougurayuume Ha NOOOvbpi’cAlume JedeHus,
00CmMBbNLM U USNONIZBAHENO HA NOOOBPI’CAWO eueHUe, POis
u bezonacHocm Ha mapeemuume mepanuu.

KuarwouoBu gymmu: SARS-CoV-2, xemaTonoruu-
Hu Heorutazuu, COVID-19, lymphoma, myeloma,
leukemia, CAR T-cell

HEALTH POLICY AND PRACTICE

COVID-19 PANDEMIC: IMPACT
ON THE CLINICAL TRIALS
AND MANAGEMENT OF THE
PATIENTS WITH MULTIPLE
MYELOMA AND OTHER
HEMATOLOGIC MALIGNANCIES

Atanas Radinoff, Julian Radinoff
University Hospital “Sveti Ivan Rilski”

ABSTRACT

The COVID-19 pandemic has created unprecedented
obstacles to the delivery of care to patients with cancer.
Patients with hematologic malignancies appear to have
a greater risk of SARS-CoV-2 infection and severe
disease due to myelosuppression and lymphopenia. The
first challenge, therefore, is how to continue to deliver
effective therapy to vulnerable patients and at the same
time to avoid exposing them, and their health care
teams (HCT), to SARS-CoV-2. An additional challenge
is the timely completion of the procedures required
for diagnosis and staging to formulate appropriate
treatment plans. Deferred procedures and avoidance
of multiple trips to the surgical wards, diagnostic units,
and laboratories require same day consolidation of
all procedures. With laboratory medicine absorbed
by the need to deploy large scale COVID-testing, the
availability of routine molecular tests is seriously
affected. Finally, we are increasingly faced with the
challenge of making complex treatment decisions in
SARS-CoV-2 positive patients with aggressive but
potentially curable blood cancers. When to treat, how
to treat, when to wait, how long to wait, how to predict
and manage toxicities, and how to avoid compromising
cure rates remains unknown.

In this article, we attempt to provide some practical
suggestions on the management of patients with
hematologic malignancies during the COVID-19
pandemic. The manuscript briefly covers practical
issues such as delays in diagnosis, deferral of
chemotherapy, impact on the clinical trials, utilization
of SCT, modifications of maintenance treatments,
access to and utilization of supportive measures, role
and safety of targeted therapies.

Keywords: SARS-CoV-2, hematologic
malignancies, COVID-19, lymphoma, myeloma,
leukemia, CAR T-cell
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BbBEOEHUE

[Ipe3 nexkemBpu 2019 r. B rpan Yxan, Kurtaii, 6emie oTKpuTo
OTHUIIIE HA MAIIMEeHTHU C aTUIIMYHA THEBMOHUS, IIPOTHYAIIA C
TEeXBK OCTBp pecnupaTopeH cunapom (SARS) (1,2). bsp3o-
TO MpeAaBaHe OT YOBEK HAa YOBEK HA HOBATa 300HO3a, MPHYHU-
HsiBaHa OT KopoHaBHpyc (SARS-CoV-2), kosiTo € 0TroBopHa
3a 3a00JIBaHETO, M3BECTHO cera Kato KopoHaBupyc 2019
(COVID-19), noBezne 1o rirobaiHoO pasnpocTpaHeHue, oodsBe-
Ho oT C30 karo nanaemus Ha 11 mapT 2020 1.

[Mannemusita ot COVID-19 e HeOMBaIO NMpeau3BUKATEICTBO
3a MEIUIIMHCKaTa OOIIHOCT M MPUYMHU MHOXKECTBO MEIH-
LUHCKH, JIOTUCTUYHH, (UHAHCOBH M COLMAIHU TPOOJIEeMH
IIPU OCUTYPSIBAHETO Ha ONTHMAJIHA IPUKaA 32 OHKOJIOTHYHUTE
MAIMeHTH, U B YAaCTHOCT Ha MallUEHTUTE ChC 3JI0KAYECTBE-
HU XeMaroJorn4yHu 3aboisBaHus. [lanuenTuTe c 1eBKeMus,
TUM(OM 1 MHEJIOM TTOCEIIaBaT YeCTO OOIHUIIATA 32 XMMUOTE-
pamnus, TpaHcdy3nun, AHTHOMOTHYHO JICYCHNE U TPETHPaHEe Ha
ycnokHeHHuATa. OCBEH TOBa, TE3W MAIMEHTH YECTO CE HYKAa-
AT OT MPOABJDKUTEITHA XOCIUTAIN3AIUS, MAEIOCYIPECHBHA
Tepamnus ¥ IpujlaraHe Ha BUCOKOPHCKOBH IPOLIELy PU KaTO aB-
TOJIOKHA M AJIOT€HHA TPAHCIUIAHTALNS HA CTBOJOBH KJIETKH.
CrnenoBaTenHO TE3U MAIMEHTH OOMKHOBEHO Ca MMYHOKOM-
MIPOMETUPAHU MTOPaJIU MOJJIEKAIIIO 3JI0KaYeCTBEHO 3a00J1s1Ba-
HE W/WJIM IPOTHBOTYMOpPHA TEPaIts U ca C MOBUILEH PUCK OT
pa3BUTHE Ha MHPEKIIMO3HH yCIoKHEeHus (3).

[IbpBoHauanuuTe nokiaaun ot Kutall mpenmosioxkuxa, e
MAIUCHTHTE C OHKOJOTHYHH 3a00JIsIBAaHUS WMAaT ABYKPATHO
MO-BUCOK PHUCK OT 3apassiBane ¢b¢ SARSCoV-2, 0TKOIKOTO
ocTaHaJlaTa 4acT OT HACEJICHHETO W INpH 3apas3siBaHe ChIIO
MMaT I0-BUCOK PHCK OT TEXKO MPOTHYaHE (IpHeMaHe B UH-
TEH3MBHO OTJEJICHME, amapaTHa BEHTHJIALUS WM CMBPT), B
CpPaBHEHHUC C MAI[UCHTUTE 03 OHKOJOTHUYHO 3a0oiisiBaHe (4).
Te3u puckoBe ce mpearnosara, 4e ca 1o-rojleMu IpH HalueH-
THTE C XEMAaTOJIOTMYHU HEOIIA3WHU, KOSTO HaJjiara CIelrHaTa
HEOOXOIMMOCT JIa CE pearupa Ha Bb3JICHCTBUETO Ha TIAHICMU-
ara ot COVID-19 Bbpxy rpuxara 3a Te3u nanuentu. [pequs-
BHKATEJICTBAaTa BKJIIOUBAT aJCKBAaTHO IMO3UIIHOHUPAHE HA pe-
CypCHUTE, OCHUTYpsIBaHE Ha KIMHWYHHU TPIDKH Oe3 TpeKajieH
PHICK OT M3J1araHe Ha 3apa3sBaHE Ha MAUEHTUTE U 3[PABHUTE
PpabOTHUIN, KAKTO ¥ KOHCYJITAIIMUTE NP HAJTHYHE Ha U30JIa-
Iy 1 OrpaHUYCHUA B ITYBAHUATA.

CTaHZ[apTHOTO JICUCHUC HAa OHKOJOI'M4YHUTC IMallUCHTH € 110~
BJIMSIHO, ITBPBO, OT YCUJIMATA Ja CEC OrpaHUYU U3JIaraHeTO Ha
3apa3siBaHC U HOBU CJIydad IO BpEMEC Ha q)a3aTa Ha aKIgcic-
panus (J'Ie‘ICHI/IC o BpE€MC Ha pECKHUM Ha I/ISOJIaHI/IH), BTOPO,
OT OTpaHUYCHUA NJOCTBHBII 0 3ApaBHU PECYyPCHU IO BPEMC Ha
IIMKa Ha IaHJCMUsATa (OTJ'Ial"aHC Ha HG‘ICHI/IGTO), " HaKpasd, OT
nosgBaTa Ha HOBU JUArdHO3u CJIC/ ITMKa Ha IaHJACMUsATa, KaKTO
U peUuAWBU U YCJIOXHCHHS Ha 60J'I€CTTa, KOUTO HU3UCKBAT
BH300HOBSIBAHE HA JICUCHHETO (CJ'IG,HHI/IKOBO IJIaHUPpaHEC Ha
OTJIOXKCHUTC HaHI/IeHTI/I).

Upes tepcene B PubMed 3a COVID-19 u neBkeMus, Mueiom
uni uMQpoM OTKpuxMe mpubnauszutenHo 40 cratum, KOH-
TO CHBNAJAT. BbIIpeku orpaHUYeHUTE JaHHH CTaBa SICHO, ue
M3XOJBT OT OOJIECTTa MPH MALMEHTH C HEOIUIa3uH, KOMTO ca
COVID-19-nonoxxuTenHy, € Mo-JIOMI, OTKOJIKOTO HpPU Te3H
6e3 COVID-19 (4), kato Tyk ce BKJIIOUBAT U XeMaTOJIOT HUHU-
TE€ HEOIUIa3HH.

HEALTH POLICY AND PRACTICE

INTRODUCTION

In December 2019, an outbreak of atypical pneumonia,
with severe acute respiratory syndrome (SARS), was
identified in Wuhan, China (1, 2). The rapid human-to-
human transmission of the new zoonotic coronavirus
(SARS-CoV-2), that is responsible for what is now
known as coronavirus disease 2019 (COVID-19) led to a
global outbreak, which on March 11, 2020 was declared
a pandemic by the World Health Organization (WHO).

The COVID-19 pandemic is an unparalleled challenge
for the medical community and has created a multitude
of medical, logistical, financial, and public health
challenges in the delivery of optimal care for cancer
patients, and in particular for patients with hematologic
malignancies. Patients with leukemia, lymphoma,
and myeloma frequently visit the hospital or the
outpatient clinic for treatment, transfusion support,
antibiotic therapy, management of complications, and
disease surveillance. In addition, these patients often
require prolonged hospitalizations, myelosuppressive
chemotherapy, and the use of high risk procedures such
as autologous or allogeneic Stem Cell Transplantation
(SCT). Therefore, these patients are generally
immunocompromised due to the underlying malignancy
and/or anticancer therapy and are at higher risk of
developing infections (3).

Initial reports from China suggested that patients with
cancer had an estimated two-fold increased risk of
contracting SARSCoV- 2 than the general population
and, if infected, also had a higher risk of severe
events (ICU admission, invasive ventilation, or death)
compared to patients without cancer (4). These risks
are likely to be greater in patients with hematologic
malignancies, leading to an urgent need to address
the impact of the COVID-19 pandemic on the care of
these patients. Challenges include equitable resource
allocation, delivery of clinical care without undue risk
of exposure to patients and health care workers, and the
consent process during a time of restricted travel and
isolation.

Standard management of cancer patients has been
impacted first by efforts to limit exposures and new
cases during the acceleration phase (treatment while
under a regime of isolation), then by limited access
to healthcare resources during the “surge” period
(deferment management), and finally by an after surge of
new diagnoses, recurrences, and disease complications
that require initiation of treatment (post-surge planning
for deferred patients).

By searching PubMed for COVID-19 and leukemia,
myeloma, or lymphoma we found approximately 40
papers that matched. Despite limited data it becomes
clear that the outcomes of patients with cancer who are
COVID-19-positive at this time appear to be worse than
for COVID-19-negative patients (4), including patients
with hematologic malignancies.
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Haii-ronsam onut ¢ COVID-19 npu maumeHT ¢ Xemaroso-
FHYHHU Heoruiasuu e choOiieH ot He u  ap. (5). 128 maru-
C€HTHU C XEMATOJIOT'MYHU HEOIIJIa3M U, XOCIIUTAJIM3UPAHU B JIBA
LeHTHpa B YxaH, Kuraii, ca orileHeH! B KOXOPTHO MPOYyUBaHe,
kato 13 (10%) ot Tax ce 3apassBar ¢ COVID-19. 3a cpaBHe-
Hue, 226 3apaBHU pabOTHHULIM ca HaOIOaBaHu, KaTto 16 oT
Tax ce 3apassBaT ¢ COVID-19, a 11 ca xocniuranusupanu. He
Ca YCTAaHOBE€HU 3HAYMMHU pa3jIuviud 10 OTHOIICHHUC Ha 62131/10-
HUTE XapaKTCPUCTUKU MCKAY MALIUCHTUTE C XeMaTOJIOIn4-
HU Heoraasuu, 3abomean ot COVID-19 u Te3u, KouTo He ca
3abosenu or COVID-19. O6aue, nporuuanero Ha COVID-19
€ OMJIO MO-TEXKO U T0-CMBPTOHOCHO IPH ITALIUEHTHUTE C Xe-
MaTOJIOTMYHU Heortas3u, 3abonean ot COVID-19, oTkonko-
TO TPU 3JpaBHUTE PaOOTHUIM O€3 XeMaTOJOrMYHU Heolla-
3WH, KOUTO ca pa3Buiu 3abossiane ot COVID-19.

M3BecTHHN ca HIKOJIKO CTATHH, KOMTO Ipejarar IMbpBOHA-
YaJIHO ONUCaHue Ha KIMHUYHUTE posBu Ha COVID-19 npu
MAIIMEHTH C XeMaTOJIOTMYHH HEOIlJIa3uH, UMAIIH ITPETeHIIN-
UTE J1a MPEIOCTaBAT OO MPETNOPBKH 3a J00pa KIMHUYHA
IIpaKTHKa 10 BpeMe Ha MaHAEeMHATa KakTO 32 BBb3PACTHHU,
Taka ¥ 3a IequaTpUIHU nanueHTn (6-21).

Onwucan e uaTepeced ciaydail Ha SARSCoV-2-uHdpexnus npu
39-ronuilieH MalUeHT C XPOHWUYHA JTUM(OIUTHA JTEBKEMHUS
(CLL), mp¥ KOWTO KJIMHUYHUTE U OMOXMMHUYHHTE MPOSIBH Ha
COVID-19 ca oruactu mackupanu ot nozexamara CLL (6).
Moiaia nanueHTKa ¢ pedpakteper XomKkKkuHoB tuMdom (HL)
Ha JledeHue ¢ memoponnsymao, 3apazena cbc SARSCoV-2 u
ce e HyXXJaejla OT MHTEH3UBHO JieueHne 0e3 nHTyOamus, B
KpaliHa CMeTKa € YCIIEUIHO M3IMHCaHa OT YHUBEPCUTETCKATa
6onuuma B JIs0mun cien 16 quu (7).

Opencka rpyna sekapu (8) nmpoyysa gaHHUTE OT 25 manmu-
€HTH, NpPHETH B XeMaTolornyHa kinHuka B [lapmx, mpu
kouto e ycranoena nmHpexkuus ¢ COVID-19. JIpanecer ot
TE3U MaIMEeHTH ca ¢ JuMdonaHa Heornasus, kato 10 (50%)
ca ¢ MHOXecTBeH MueaoM (MM). OTHOCUTENTHO 1O-BUCOKa-
Ta 4ecToTa Ha marueHTute ¢ MM, 3a6oneau or COVID-19
npejmnosara, uye nanueHTure ¢ MM BeposATHO ca ¢ 0-BHCOK
puck ot pa3sutue Ha SARSCoV-2. Ot 18 nanueHTH, KOuTO ca
npociueneHu, 52% ca pa3BUIIN OCTBP PECIUPATOPEH JUCTPEC
cungpom (ARDS), kato 6 ca ce Hy»Iaelu OT arapaTHa BeH-
tunanus; 9 ot manuentute ¢ ARDS ca mounnanu. 3a otoe-
JIsI3BaHE €, Ye MHOT'0 OT MallMeHTUTE ca OMJIM B HaIlpeaHaia
BB3pacT (>65 rofivHN) C €JHO WM MOBEYE MPUpPY KaBaIIH
3a00JIsIBAaHUS, ITPH KOUTO MOXE J1a CE 0YaKBa I10-TEXKKO MPO-
tuuane Ha COVID-19.

[Ipenmoxxenn ca crnenupuunu mnpernopbku 3a (CAR-T)
T-kaeThUHA Tepanus, CBbp3aHa ¢ XMMEPHUSI aHTUT'CHEH pe-
uenTop (9), npu ocTpa MUEIOUIHA JIEBKEMUSI U MUEIIOIKC-
mnactuaan cuaapomu (10-14), nadexnun (15), xpoHHIHA
MuenonnHa JieBkemus (16), XxpoHnyHa TUMQOIUTHA JIEB-
kemus (17), kakto u maxudbutopu Ha BTK (18), konto morar
Jla UMaT MOTEHIIMAJIHA [10J13a MPU OTUCKAHE HAa CBPBHXBbH3-
nanutenHuss orroBop cpemy SARSCoV-2, HO chieBpe-
MEHHO TE3W TepaIruy MOTCHIIMAIHO MOBUIIABAT PHCKA OT
BTOPUYHU MH(EKIUU HWIM HApylIaBaHE HAa XYMODPAJHUS
umyHHTET (18).

HEALTH POLICY AND PRACTICE

The largest experience on COVID-19 in patients with
hematologic malignancies so far was reported by He
et al. (5). One-hundred and twenty-eight patients with
hematologic malignancies, hospitalized at two centers
in Wuhan, China were evaluated in a cohort study; 13
(10%) developed COVID-19. Moreover, 226 health
care providers were studied, 16 of whom developed
COVID-19, and 11 were hospitalized. No significant
differences in baseline characteristics were observed
between the patients with hematologic malignancies who
developed COVID-19 and those who did not. However,
the course of COVID-19 appeared to be more severe,
and more deaths were reported, in the patients with
hematologic malignancies compared to the cohort of
healthcare providers who developed COVID-19.

Several papers have appeared, by individuals, groups of
specialists or under the auspices of scientific societies,
to offer an initial description of the clinical presentation
of COVID-19 in patients with hematologic malignancies
and to advocate for general recommendations of good
clinical practice in this pandemic period, for both adult
and pediatric patients (6—21).

One interesting case report involved a SARS-
CoV-2 infection in a 39-year-old patient with chronic
lymphocytic leukemia (CLL) where the clinical and
biochemical manifestations of COVID- 19 were partly
masked by the coexisting CLL (6). One letter by the
University Hospital of Dublin reported on the positive
outcome of a young woman with refractory Hodgkin
lymphoma (HL) on pembrolizumab who was infected
with SARS-CoV-2, required intensive care service
without intubation, and was safely discharged from the
hospital after 16 days (7).

A French group (8) reviewed the data of 25 consecutive
adult patients admitted to a Hematology Department in
Paris with confirmed COVID-19 infection and at least
10 days of follow-up. Twenty patients had a lymphoid
malignancy including 10 patients with multiple myeloma
(MM); there was relative overrepresentation of MM
patients in that cohort compared to the usual activity,
suggesting that MM patients might have a higher risk
of developing SARSCoV-2 infection. Of the 18 patients
with a follow-up, 52% developed acute respiratory
distress syndrome (ARDS), and 6 required mechanical
ventilation; 9 of the patients with ARDS died. Of note,
many patients were older (>65 years), with one or more
comorbidity, which could have increased the severity of
COVID manifestations.

Specific guidelines have been proposed for chimeric
antigen receptor T-cell (CART) therapy (9), acute myeloid
leukemia and myelodysplastic syndromes (10—14),
infections (15), chronic myeloid leukemia (16), chronic
lymphocytic leukemia (17), and use of BTK inhibitors
(18), which may have the potential benefit of blunting the
hyper inflammatory response to SARS-CoV-2, but also
potentially increasing the risk of secondary infections or
impaired humoral immunity (18).
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[Ipu manueHTUTE C MHOXKECTBEH MHUEJIOM CE MPABST IPENOpPh-
KH, ClIeNU(pUIHO alalTHPaHH KbM IIOBEJICHUETO IIPU TSIXHOTO
neuenue no BpeMme Ha nangemusta or COVID-19, mpoustu-
Yaly OT PEelICHUs] Ha eKCIEPTHHU ChBETH MJIM MMOYMBAIIY Ha
MHEHHUETO Ha OTHACTHU eKcrepT (22-24).

Bwropekn n300uaneTo OT TaKMBa CTAaTHH, BCE OIIE JIMICBA
M34YepraTesHO MPAKTHIECKO PBKOBOJACTBO 33 KIIMHULIUCTHUTE,
AQHTQKHUPAHU B JICYEHUETO HA TMAIIMEHTH C XEMAaTOJOTHYHU
HEOIJIa3UU, a TOBA € U3KJIIOUUTEIHO HYXKHO, OCOOCHO NpH
HapacTBaoTo pasnpoctpaHenue Ha COVID-19 no ceta u
3aTBAPSIHETO Ha MHOT'O CTPaHHU.

BakxHu BBIpOCH, HAa KOMTO TpSOBa 1a ce oajae OTrOBOp, ca
CIICITHUTE:

1. Koif 1 xora ciefBa ga 0b1e TeCTBaH?

2. HeoOxommmo i € MHOTOKPATHO TecTBaHE?

3. Kaksu Tepanuu cienBa ga ObaaT 00ChKIaHU?
4. Kak ga ce nocThIU C Bb3pacTHUTE NAIllUCHTH?
5

TpsiOBa 11 1a O'bJIe OTIIaraHa TPAHCIIJIAHTAIMSTA Ha CTBO-
JIOBH KJIETKHU?

TECTBAHE U HAYUH 3A NMOCTABAHE HA
AWATHO3ATA COVID-19

JIMarHOCTHYHUTE BB3MOKHOCTH Ha JIA0OPATOPUUTE MO KIIH-
HUYHA MEJIUI[MHA U TATOJIOT S CBILO ca AUPEKTHO NN UHU-
PEKTHO 3acerHary oT nanjeMusira. Crenrata HeoOX0ANMOCT
OT CBH3/IABAHETO Ha HAJICKIHH TECTOBE 3a JAMATHOCTUIPAHE
Ha SARS-CoV-2 nH(ekuns u U3BbPIIBAHETO HA TE3H aHAIH-
31 OBP30 M HAZEKJHO B IIMPOK OOXBAT € M3HMCKBAJIO PEOp-
TaHMW3aIUsATa Ha aKTUBHOCTTA Ha JIAOOpaHTHUTE U YUCHUTE 3a
MOBUINIaBaHE U ONTUMHU3UPAHE HA PECYPCHUTE, HACOUEHH KbM
TECTBaHE 3a BUpyca. B ChIIOTO Bpeme, MaTOIOrMYHUTE 3Be-
Ha YCTaHOBSIBAaT HaMaJsiBaHE Ha HATOBApPBAHETO, CBBP3aHO C
XUpypruyHaTa naTojgorusl ¥ IIUTOJOTHs, Thii KaTO B MHOTO
OOJIHUIY € TIPEeyCTaHOBEH IIAHOBUST IIPUEM U aMOyJIaTOPHHU-
Te KOHCYJITAI[U! ca HaMaJIEeH! JI0 MUHUMYM. ChIIIEBPEMEHHO
IpaBH BIIEYATIEHUE, Y€ Ca C€ YBEJIUYUIH MO-CIOKHUTE XU-
PYPrUYHHU Clly4yal U KpUTUUHUTE quarHo3u. OCBeH TOBa, pe-
JIUIIA TIATOJIOTHYHU OT/AETCHUS B aKaJIeMUYHHUTE LICHTPOBE U
TOJIEMUTE HHCTUTYIIUH Ca IPHJIOXKHIIN ay TONICHOHHH IIPOrpa-
MU 3a manueHTH, nognHamu ot COVID-19, xouTo mpumarar
CTPUKTHH MPOIEAYPH 3a O€301MacHOCT, mpenopbruanu ot Llen-
TpPOBETE 32 KOHTPOJI U IpeBeH s Ha 3a0onsBanuaTa (CDC) u
OpyTH Npo(heCHOHATHN T'HIANI, KAKTO U M3UCKBAIH pa3Ipe-
JICJISTHETO Ha BBTPEIIHU PECYPCH 3a Ta3u JEHHOCT.

J'[a60paT0pHaTa Juardo3a Ha XEMaTOJIOTHYHHUTC HCOILJIa3nuu
CcC 6a31/1pa Ha MHOXCCTBO IMapaMEeTpu, KAaTO €€ 3allOYHE OT
MOp(l)OJ'IOFI/ISITa IpU HUTOJIOTUIHOTO U3CJICABAHC HA HATPUB-
KM 1 XHCTOIIAaTOJIOTUYHO HM3CJICABAHC HAa THhKAaHH, IIOCJICABA-
HO OT I/IMCHO(l)CHOTI/IHI/I?,I/IpaHe, MOJICKYJIAPHU U TCHCTUYHU
U3CJICABaHUA, 6a31/1paHI/1 Ha THma 3a0oisBaHEe U HEroBaTa
KOMILIEKCHOCT. ToBa M3MCKBa HaMecaTa Ha CepTI/Iq)I/IIII/Ipa'
HHU MaTOJIO3W HJIM IUTOIIATOJIO3H, KJIMHUIIUCTH U na60paH-
1. B pa3jInyHu 00J1acTH Ha CBETa ce Ha6moz[aBa pas3jInaHoO
pa3sopoCTpaHCHUEC Ha I/IH(beKIII/IﬂTa ", CbOTBETHO, pa3JIMYHO
3aciAraHe Ha MCAUIUHCKUA MEPCOHAJ, KOETO NMMa JUPCKTHO
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For multiple myeloma patients, different papers
proposed recommendations specifically adapted to their
management during the COVID-19 pandemic, stemming
from expert panels or individual expert opinions (22—24).

Notwithstanding this plethora of papers, a practical,
comprehensive guide for clinicians involved in the path
to cure of patients with hematological malignancies is
still lacking and thus is urgently needed, especially if the
number of COVID-19 positive cases increases worldwide
and the lockdown of many countries continues.

It is very important to answer some burning questions,
such as:

1. Who and when should be tested?

Is multiple testing needed?

2
3. Which therapies should be considered?
4. What about older patients?

5

Should SCT (autologous and allogeneic) be delayed?

DIAGNOSIS AND TESTING OF COVID-19

The diagnostic facilities of clinical medicine and
pathology laboratories have also been directly or
indirectly affected by the pandemic. The urgent need for
developing reliable tests for SARS-CoV-2 infection and
performing these analyses quickly and reliably on a large
scale have required the reorganization of the activity of
technicians and scientists to increase and optimize the
resources dedicated to viral testing. At the same time,
pathology departments have generally been facing a
decrease in their total caseloads in surgical pathology
and cytology, because elective surgeries were canceled in
most hospitals and clinics, and ambulatory consultations
were reduced to a minimum. More specifically however,
in line with the selection of patients eligible for surgery,
there was enrichment in complex surgical cases or critical
diagnoses. In addition, several pathology departments in
academic centers and large institutions have implemented
an autopsy program for patients, who died of COVID-19,
imposing the application of strict biosafety precautions as
recommended by the Centers for Disease Control (CDC)
and other national societies, and requiring the allocation
of internal resources to that activity.

The laboratory diagnosis of hematologic malignancies
typically relies on multiple parameters starting with
morphology provided by the cytological examination of
smears or histopathologic assessment of tissues, with the
addition of immunophenotypical, molecular and genetic
studies based on the type of disease and its complexity.
It requires the intervention of certified pathologists or
cytopathologists, clinical scientists, and technicians. In
different areas of the world where the epidemics has been
variably developing, variable rates of infection among the
medical and paramedical staff have been reported, with
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OTpa)XeHUe BHPXY MEAUIIMHCKUTE U IUATHOCTUYHUTE TIPO-
nenypu. Hemro nosedye, B pa3iuyHu HHCTUTYIIMH C€ MpuUjara
POTAIMOHEH NPUHIMII Ha 00CIy)XBaHE, KOWTO Ja MO03BOJIHU
MpUJIATaHEeTO Ha COLMAIHA JIUCTAHIIMS HAa pa0OTHUTE MeCTa,
3a J]a HE ce JIOIyCHE 3acsiraHe Ha LeJIMs HaJIMYeH MEJULIMH-
CKHU [IepCOHal.

OcCBeH NMPUYHHUTE BBTPE B J1a00OpaTopusTa, IJIaBHUAT (ak-
TOp, TIOBJIHSBAL JHAarHO3aTa Ha XeMaTOJOTMYHHUTE HEOoIlIa-
3Ud, € JOOWBAHETO HA TUATHOCTHYHH Ipodbu. B ciyuaure,
KOT'aTO KJIMHUKUTE WM MEIMLUHCKUTE MPAKTHKH IOJ3BaT
BBHIIHY JIA0OPATOPUH, TPAHCIIOPTUPAHETO HA TPOOUTE MOKE
na Obae 3abaBeHo. Moske OM Hal-rojsiMOTO IpPEAM3BHKA-
TEJICTBO € 3a0aBsIHETO Ha TI0sIBaTa Ha Mal[MEeHTa MPU JieKaps
WJIM HACOYBAHETO Ha MAIlMEHTHUTE ChC CUMIITOMATHKA U TOBA
MOKE€ MO-HATaThK J]a Ce CPELIHE C OrPAaHUYEHH MEJIULIUHCKH
pecypcH, KOeTo J1a JIoBe/Ie JI0 JOIbIHUTETHO 3abaBsiHe. Jloka-
TO B3€MaHETO Ha KPbB M PyTHHHUTE KPBBHU H3CIECIBAHUS Ca
OTHOCHTEITHO TOCTBIIHH U MO-MaJIKO C€ BIHUSAAT OT MaHIEMH-
ATa, TO aCMUPALUATA Ha KOCTCH MO3bK M TPENaHOOHOIICHSTA,
KOUTO M3UCKBAT KBaJH(UIMPAHU ONEPATOPU U ACHCTECHTH,
4ecTO ce M305rBa, OCBEH aKO CE MpHeMe 3a abCOIIOTHO He-
00XoaMa OT IPBB MOIJIeN, KaTo 110 TO3M HAYHMH Ce IPOIyCcKa
€BEHTYaJIHO HAJINYUETO Ha BayKHA HH(popMaIus. EnuH BakeH
mpo0JieM € HM3BBPIIBAHETO HA JAMATHOCTUYHU OHOICHU Ha
nuMdHU BB3IH WK HOpMAIMH, CYyCeKTHH 3a JuMpom. [o-
JsiMa 4acT OT ONEpalMoOHHHUTE ca OMJIM 3aTBOPEHH, Karo ca
JIOCTBITHU €IIMHCTBEHO 3a OrpaHrueH Opoii MalueHT, u3Kc-
KBall¥l CIICIIHH, XMBOTOCHACABAIIN WHTEPBEHIINHU, CIOPEN
MPENOPBKUTE, TPENIIOKEHH OT NMPO(ECHOHATHNUTE THIIIUH
WM HAMOHAIHUTE MOJUTHKH. B TO3M acmekT, Moxe jaa ce
NPEIJIOKH BB3ABPKAHETO OT OHONCHS WM H3BBPIIBAHETO
Ha THHKOMIJICHA acriupanus. [loHacTosmeM nmurcsa HHOOP-
Manus, KOsTo Ja Aaje Bb3MOXKHOCT Ja c€ HAIPaBSAT M3BOIM,
JIOKOJIKO Ta3W CHUTyalus BOAU 10 HEOIaronpUsATHH IOCITIEAN-
1u. by Oniio MHTEpecHo Jia ce aHaIM3MUpaT KaKTo MaHAeMHuY-
HUSIT NIEPHO]JI, TAKa U MEPHOJIBT CIIE/ HETo, 3a /1a C€ YCTAHOBSIT
HJAKaKBU pas3inyuvsd MO0 OTHOHMICHWE HA YE€CTOTaTa HAa HOBUTE
JIMarHO3M Ha XeMaTOJIOTMYHUTE HEOIUIa3UU KaKTo III00aITHO,
TakKa M NO-OTHOIICHHE Ha XO0/la Ha MPOTHYAaHE — WHJIOJICHTEH
WJIM arpecrBeH, a ChIN0 TaKa Jia ce BUIH JaJin 3a0aBsHETO Ha
MIOCTaBsIHE Ha JINAarHo3aTa KOpeIupa ¢ Mo-HaNpeaHa s cTa-
JUii Ha 3a00J15IBAHETO B MOMEHTA Ha TOsIBa Ha MalEeHTa TIPH
JeKapsi.

Enna ot muoroTo nocnenuiu Ha kpuzata ¢ COVID-19 e orpa-
HHN4YaBaHETO B Ha61/1paHeTo Ha HOBU IMAITUEHTH U ITPOBCIKIAHC-
TO Ha KIIMHUYHU [TPOY YBAHU S, BKITFOUHUTEITHO MTOMBJIBAHETO HA
BU3HUTHUTE W TSIXHATa OIECHKA. ToBa ce JBJDKU Ha MHOKECTBO
(haKkTOpU KAKTO OT CTpaHa HA MAIIMEHTUTE, TAKa U OT ChCTOSI-
HHUETO Ha 3/[paBHATA CUCTEMA: CAMOU30JAINS U PECTPUKIHH
HAa BU3WTUTE B JICYEOHUTE 3aBEJCHHUs, KOETO CE MU3UCKBA 3a
VSI3BUMH TAIUCHTH, BKIIOUUTEIHO HIKOM MAI[UeHTH, Y4acT-
BalllM B IPOYYBAHUS, KIMHUKH, TOMYCKAIIH CaMO HaJIKAII[H
BU3UTH WM OTKA3Ballld YYacTHsl B KIMHUYHU IIPOYYBaHUS,
OTNajiaHe OT NPOYYBAHETO HA Beue BKIIIOUYCHH MAIlMEHTH, He-
BB3MOKHOCT Ha YJICHOBETE Ha M3CJIEI0BATEIICKUTE CKHUITH J]a
ObJaT Ha pa3MoNoKEHHE 32 POBEXKAaHe Ha BU3UTHUTE MOpa-
1 o0IIOTO HAaTOBapBaHe B 3JpaBHara cuctema. [loHsikora e
OMJI0O HEBB3MOXKHO J1a C€ U3ITBJIHSAT CIIOPE/ U3UCKBAHUITA HA
MPOTOKOJIA HAa MPOYYBAHETO KIFOYOBH JTa0OPATOPHU TECTOBE,
00pa3HU WIH APYTH TUATHOCTHYHU TECTOBE HA BKIIFOUCHH
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direct consequences on the medical and diagnostic
operations. Moreover, in several institutions a rotating
service among the personnel has been implemented
to allow social distancing of the staff in the working
places, and to preserve part of the staff in case of an
infection outburst.

Besides intra-laboratory factors, the main factor
impacting the diagnosis of hematologic malignancies
is the acquisition of diagnostic samples. In case of
clinics or medical practices using the services of
outside laboratories, shipment of the samples may be
delayed. Probably the main challenge is that delay in
spontaneous presentation or referral of symptomatic
patients, and these may further face limited medical
availability implying additional delays. While the
feasibility of blood drawing and blood testing is
in principle least compromised, the bone marrow
aspiration and trephine biopsy, which require qualified
operators and assistants, are possibly avoided in
situations where it is considered not absolutely
necessary at first sight;thus, potentially eliminating
the availability of important information. One major
problem is the performance of diagnostic biopsies of
lymph nodes or other masses suspicious for lymphoma.
Operating rooms have been largely shut down, with
the limited available access restricted to patients
requiring urgent, life-saving interventions, according
to the recommendations proposed by national
societies or institutional policies. In that setting,
deferral of the biopsy or alternatively fine needle
aspiration (FNA) biopsies, can be proposed. At this
moment, we lack information to draw conclusions on
the potentially deleterious consequences this situation
has engendered. It will be of interest to analyze both
the pandemic period and the post-surge period for
any differences in the incidence of new diagnoses
of hematological malignancies, both globally and
with respect to indolent and aggressive types, and to
look into whether the deferral of diagnosis correlates
with more advanced stages of disease at the time of
appearance of the patient to the doctor.

One of the many consequences of the COVID-19
crisis has been on clinical trials with restrictions in
continuing to enroll new patients and conduct the
clinical trials, including completion of trial visits
and trial assessments. This is due to multiple factors
both on the side of the patients and of the healthcare
delivery system: self-isolation and restrictions of
visits to healthcare facilities required for vulnerable
individuals including some patients participating in
clinical trials, clinics allowing only essential or critical
visits or refusing to take part in trials, recruited patients
dropping out of trials, inability of clinical trial stuff to
be available for visits due to the increased pressure on
the health system delivery. . There may be a need for
critical laboratory tests, imaging or other diagnostic
tests to be performed for trial participant safety or
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B KJIMHUYHOTO NPOYYBAHE MAllUCHTH. B CJIy4auTe, Korato
YYaCTHHKBT HE € B ChCTOSTHUC JIa CTUTHE JIO CaiiTa, 3a 1a My
ObJaT MPOBEJECHH CHOTBETHUTE W3CIICIBAHUS HIIU B3ETUTE
OUONOruYHY MPOOH HE € MOTIIO JIa ObaT TPAHCIIOPTHUPAHH JIO
OIpe/IeNICHUTE JIADOPATOPUH, TO T€3U U3CIIEABAHMUS O1Xa MOT-
1 J1a Ob/JIaT U3BBPIICHH B pyTa MecTHa tabopaTopus. Kom-
neteHTHUTEe HHCTUTYIINH (EMA, Swissmedics u FDA) uzna-
JIoxa yKa3aHus 3a mpeoponsaBane Ha epextute oT COVID-19
BBPXY KIMHUYHHUTE MPOYYBAHHs, C e CbXpaHsIBaHE Ha
MHTErpuTeTa MM, rapaHTHpaHe Ha IpaBaTa, 0e30MacCHOCTTA
u 6HaFOHOHy‘H/ICTO Ha YYaCTHUIMTEC B KIIMHUYHUTEC ITPOYyIBa-
HUS 1 0€30MaCHOCTTA Ha U3CJICIOBATEIICKUTE CKUITH TI0 BPEME
Ha Ta3M rJo0aHa Kpr3a 3a 00IECTBEHOTO 3/IpaBe.

[NosiBaTa Ha MaHAEMHATA ITOTYCPTA HEOOXOMUMOCTTA OT ITOJI-
MTOMAaraHeTo Ha WHOBATHBHUTE MIPHUIIOKCHUS Ha TEXHOJIOTHH-
Te, 3a J1a ce KOMIICHCHPA PeIyKIHsITa UK 3abpaHara Ha cpe-
IIUTE JUIE B JUIIE U Ja C€ OTPAaHWYH M3JTaraHeTo Ha PUCK Ha
3paBHUTE PaOOTHHIIH, MAIIMEHTH U 00IIIeCTBOTO. MHOTO pa-
KOBH LICHTPOBE Ca MPUHYICHHU JIa IIPEYCTAHOBST 3aCCAaHUSATA
Ha OHKOJIOTUYHUTEC KOMUCHHU U MTPEMUHABAT KbM BUPTYAJIHU
3aceaHusl, M3N0JI3BalikK web-0a3npaHu MM MHCTHTYIHO-
HAJHY I1aT(HOPMU 32 KOMYHUKAIMK. B peauiia maroioruaHu
OTJICJICHUS, 000PYIBaHH ChC CKAHUPAIU HHCTPYMCHTH, Ta-
TOJIO3UTE Ca B CHCTOSHUE J]a PasrIeKIaT CIaiIoBe AMCTaH-
IIMOHHO W J1a TIOCTaBAT TUATHO3U OT CBOUTE J0oMOBe. [lokaTto
MUTUTATHATA TEXHOJOTHs BCE TIOBEYE CE M3IONI3BA 3a pas-
TIIeKTaHEe Ha XMCTOIATOJIOTHYHH CIIaiiI0Be, HEHHOTO TTPHIIO-
KCHHE TIPU UTOJIOTUIHUTE HATPUBKHU HE € TOIKOBA IITHPOKO
3aCTBIICHO. bu OMII0 MHTEPECHO Ja ce aHallM3upa B OJIU3KO
OBele KakBO CM€ HAY4YWJIU OT ,,JUCTAHITUOHHUS OMUT TIO
BpPEMC Ha TO3U IIEPUO/I U KAKBU IMOJIOKUTECITHU MOMCHTHU MOXKE
na ObIaT ChXPaHCHU 3a ObJeIIaTa MpaKTUKa WK Ipu Obe-
I 3[IPaBHU KPU3H.

NOBEAEHUWE NPU NAUUEHTU C
MHOXECTBEH MUEJIOM

[TanmenTuTe ¢ MHOXKecTBeH MuenoM (MM) oOMKHOBEHO ca
BB3PACTHHU, YECTO C KPEXKO 3/1paBe U C HAJIM4Ne Ha KINHUY-
HU TPOSIBY, BKJIFOYBAIIM JIOHI (PyHKIIMOHAIEH CTaTyc, KOW-
TO BOAM 10 HoBHUIeH puck oT Texka COVID-19 undekus
n cmbpT. [Tauuenture ¢ MM uMar nocra npuapyKabaliu
3abonsBaHus1, 0cobeHo auadert, xunepronus, XOBb u 3a6o0-
JSIBaHUS Ha ChP/ICYHOCHI0OBATA CUCTEMA, KAKTO U MOHSKOra
BTOPUYHHU Heomiasuu. Te ce pa3nuuaBaT MO CIELUIHOCTTA
OT JICUeHHE, KAKTO U MHTEH3UBHOCTTA Ha TepanusTa. Hemo
NoBeYe, NMyHHAaTa CUCTeMa Ha manueHTure ¢ MM no Bpeme
Ha MOCTaBsSHE HA JMArHo3aTa ¢ KOMIIPOMETHpPaHa 10 OTHO-
IIEHHE Ha CHJIHOTO HaMaJeHHe Ha (PyHKIIMOHAIHH WMYHO-
rnoOynuHu 1 HamangBaHe Ha CD4+ T kietku. BaxHo e, ge
npu naureHTutTe ¢ MM ce ycTaHOBSIBAT HUCKM HUBA Ha CEPo-
KOHBEPCHSI CJie]l BAKCHHAIINS CPEIy TPUIT WJIH ITHEBMOKOKH.
OcBeH TOBa, JEUEHUETO HA MarUeHTHuTe ¢ MM uecTo npu-
YUHSBA JIOPH OIlE MO-u3pa3zeHa umyHocymnpecus: CD4+ T
KJISTKH HaMaJIsiBaT clie]] JIe4YeHUe C TPOTEa30MHU HHXHOUTO-
pu (PI) uiim MOHOKJIOHAJIHM aHTUTEJA, @ MUEJIOTOKCUYHOCT,
HEYTPONCHUS M HaMaJieH T-KJeTh4eH OTTOBOp ce HadJo/a-
BaT yecTo cies repanus ¢ umyHomoynaropu (IMiDs). Cre-
pouauTe, KOUTO ca B OCHOBAaTa Ha 1oedeTo MM pexxumu e
J00pe M3BECTHO, Y€ MPUUUHSIBAT HUMYHOCYIPECHBHA aKTHB-
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per synopsis of the trial, which cannot be completed as
anticipated. In cases the trial participant cannot reach the
site to have these performed, or the biological samples
cannot be shipped to the central reference laboratory,
the tests may be performed in another local facility.
Competent health authorities [European Medicine
Agency (EMA), Swissmedics, and the Food and Drug
Administration (FDA)] have issued guidelines for
handling the effects of COVID-19 on clinical trials to
maintain the integrity of the trials, to ensure the rights,
safety and wellbeing of trial participants and the safety of
clinical trial staff during this global public health crisis.

The emergence of the pandemic has highlighted the
need to promote innovative applications of technology to
compensate the reduction or prohibition of face-to-face
meetings and to limit the exposure risks to health care
providers, patients, and the community. Many cancer
centers were forced to cancel tumor board meetings and
went to virtual meetings using web-based or institutional
platforms for communications. In several pathology
departments equipped with slide scanning instruments,
pathologists have been able to review slides remotely and
to provide diagnoses from their homes. While digital
technology is increasingly used for the communication
of histopathological slides, its application to cytological
smear preparations has not yet been widely reported. It
will be of interest to analyze in the near future what we
have learned from the “remote” experience during this
period, and which positive points can be retained for
future practice or in case of future healthcare crises.

MANAGEMENT OF PATIENTS WITH
MULTIPLE MYELOMA

Multiple myeloma (MM) patients are generally old,
frequently frail, and display clinical features, including
a poor functional status, that lead to a high risk of
severe COVID-19 infection and death outcome. MM
patients have high rates of co-morbidities, particularly
diabetes, hypertension, chronic obstructive pulmonary
disease (COPD), and cardiac diseases, sometimes second
malignancies. They also differ in their urgency of
treatment and in intensity of therapy. Furthermore, the
immune system in patients with MM is compromised at
diagnosis by several factors, which include paucity of
functional immunoglobulins and decreased CD4+ T-cell
count. Importantly, low rates of seroconversion have
also been documented in influenza and pneumococcal
vaccination in MM patients. Moreover, treatments
for MM often cause even more immunosuppression:
CD4+ T-cell counts decrease after treatment with
proteasome inhibitors (PIs) or monoclonal antibodies,
whereas myelotoxicity, neutropenia, and decreased
T-cell response are commonly observed after treatment
with immunomodulatory drugs (IMiDs). Steroids, a
backbone agent in most MM regimens, are well known
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HOCT, 0c0o0eHo Koraro ce komOunupar ¢ IMiDs u Pls. JIum-
(doneHusiTa MOXKE J1a ce BIIOLIN CJIe]| 3all0YBaHEe Ha Tepariu-
ATa C HAKOM MOHOKJIOHQJIHW aHTHTeNa (Harp. eJI0Ty3ymao).
[Tpn manueHTn ¢ aBTOJIOKHA TPAHCILIAHTALMS Ha CTBOJIOBH
kietku (ASCT) ce HabOiromaBa OaBHO W MOHSKOTA HEITBITHO
BB3CTAHOBSBAHE HA XEMOITOe3aTa M MPOABIKUTEIIHATA UMY-
Hocympecus. Bcuuku Te3u (akTopu MpaBAT MAIHEHTHTE C
MM mno-nogatinueu Ha COVID-19 nHbekus u mogkpensrt
MIPENITOIOKEHUETO, Y€ TIPU TSIX € HAJHUIE MOBUIICH PUCK OT
HeOmaronpusiTeH u3xon npu napektupane crc SARSCoV-2.
JlokaTo ce HaTpynar JOCTAaTh4HO JaHHU 33 TE3H MPEIoso-
YKEHUs1, BAYKHO € JIa Ce HaMaJIM 10 MUHUMYM PUCKBT OT H3J1a-
rane Ha nHpexuus cb¢ SARSCoV-2 na nanuenture ¢ MM.
Bce ome HsMa ocTaThYHO JaHHM, 32 Ja C€ HAIPaBAT IIpe-
MOPBKH, Oa3upaHyu HA JJOKA3aTeJICTBa, TaKa ue 32 MOMEHTa €
yOIMKyBaH caMO KOHCEHCYC 3a NOBE/ICHHE B TAKMBa CUTYa-
uu (22-24, 25-27).

Creq0BaTeIHO TYK I MPEICTABUM HAIINTE JINYHU MPeJIJIo-
’KeHus1, 0a3upaHy Ha ONUTA HU OT JICYUSHHETO Ha MAI[UCHTH C
MM 1o Bpeme Ha xona Ha COVID-19 uHdpekmus.

O6buwu Mmepku 3a npedomepamsieaHe Ha
COVID-19 uHghekuyusi npu nayueHmu ¢ MM

[TpuembT B OOJHMIA M MHOTOKPaTHUTE BU3UTH B OONHHUIIA
nmosumasat pucka or COVID-19 uadekmus, Thi KaTo maru-
€HTHU CbC CHMIITOMH MOTaT Ja peHacsAT Bupyca. CiegoBaTen-
HO Tps0Ba Ja ce MoJIoKAT YCHIINS J]a C€ MUHUMH3Hpa U3Jia-
raHeTo Ha MallMeHTUTE Ha pUCK OT 3apassBaHe ¢ COVID-19
4ype3 HamajsiBaHe Ha (U3MYECKMs KOHTAaKT ChC 3J[paBHATa
cucrema, M30IrBaHe Ha BU3UTH, KOUTO HE Ca HEOTIOKHH H
MUHUMH3HpaHE Ha BPEMETO, KOETO MAIlMEHTHTE IIPEKapBaT B
CTaWTe 32 MaHMITyJAllMK U APYTUTE KIMHUYHU 30HU. Obade,
3a Jla HE ce KOMIIPOMETHpA KpaiHUs M3X0Z OT 3abosiBaHe-
TO Ha MAIMEHTA, NOPaJN OTJIaraHe Ha IOCTaBsHETO Ha JHa-
THO3aTa U JICYCHHETO, XeMaTOJOTHYHUTE OT/ACNICHUS TPsiOBa
J1a OCUTYDSAT IThJIHA OIEPATHBHA aKTUBHOCT. XEMAaTOJIO3UTE
TpsiOBa aKTWBHO Ja M3pabOTAT MPOTOKOIH 32 KOHTPOJ Ha
Pa3npOCTPaHECHUETO HAa MH(MEKLMATA Ype3 aJeKBaTHO pery-
JUpaHe Ha MOTOKAa MAallMEeHTH. Beuuku 3apaBHU paboTHHIM
TpsiOBa CTPUKTHO Jia CJEIBAT TE3H MPOLEAYPH, C LIeNI Ja ce
MOAABPKAT CEKTOPH ,,cBo00aHN 0T COVID-19” 1 n1a ce peny-
LUpa PUCKBT OT MH(EKTUPaHE Ha PYTHU MALUEHTH CPeJ] KOH-
THHTEHTa, 00CITy’KBaH B PAMKHTE Ha JIa/IcH IEHTBP.

[To mpasmito ce mpemopbsuBa COVID-19 TectBane ¢ PCR 3a
BCUYKHU TMAlMEHTHU ¢ HOBoAMarHoctuuupan MM mnpenu 3a-
MOYBaHC HAa BCCKU LMUKBJI XUMHO- UJIU UMYHOTECpAIus, 1mpe-
I MOOwMIIM3aIus Ha cTBOJIOBH KjeTku U npeau ASCT. Jle-
4eHueTo 3a MM Moske Aa BIIOIIM NPOTUYAHETO HA aKTUBHA
COVID-19 undexnus npu Te3n nanueHTH. Banuaupanute
CEPOJIOTMYHU TECTOBE MOKE B JIaJleH MOMEHT ChIIO J1a Ob-
JIaT MOJIe3HH NMPH WACHTU(QHUIHMpAHE Ha MAUCHTHUTE, KOUTO
ca 3apa3eHu unu ce Bb3cTaHoBsBaT oT COVID-19. Cxpu-
HUHT TpsiOBa /1a ce NMpaBy KaKTO Ha aMOyJIATOPHH, Taka U Ha
XOCTIMTAIM3UPAHN MAIIMEHTH IPEAN 3aIl04BaHe HA TEPAIHs.
3npaBHUTE paOOTHHUIIN TPAOBa CHINO Aa OBAAT KapaHTHHU-
panu u ga uM ce Hanpasu PCR tectBane 3a COVID-19, ako
ca OMJIM B KOHTaKT ChC 3apa3eH marnueHTt. [lozutuBen PCR
nnu nosutuseH IgM nnu IgA tectoBe caenBa a ce mpueMar
3a ,,aktiuBHa COVID-19 nndexiums”.

HEALTH POLICY AND PRACTICE

to exert immunosuppressive activity, particularly when
combined with IMiDs and Pls. Lymphopenia may
worsen after starting therapy with some monoclonal
antibodies (i.e.elotuzumab). The slow and sometimes
incomplete hematopoietic recovery and the prolonged
immunosuppression observed in patients who receive
autologous stem cell transplantation (ASCT) is another
factor. All these findings make MM patients probably
more susceptible to COVID-19 infection and support
the assumption that they are at increased risk for poor
outcomes if infected by SARS-CoV-2. While data
confirming these assumptions are needed, it is important
to decrease at the upmost the risk of SARS-CoV-2
exposure in MM patients. There are not sufficient data to
produce evidence-based recommendations, so that only
consensus paper has been so far published in this setting
(2224, 25-27).

Therefore, we will provide here our personal suggestions,
based on experience, on the management of MM patients
during the ongoing COVID-19 outbreak.

General Measures to Prevent COVID-19
Infection in MM Patients

Hospital admission and recurrent hospital visits
increase the risk of COVID-19 infection, as
asymptomatic individuals can transmit the virus.
Therefore, efforts should be made to minimize patient
exposure to COVID-19, by decreasing physical contact
with the health care system, avoiding non-essential
visits and minimizing the time spent by patients in
infusion suites and other clinical areas. However, to
avoid compromising patient’s outcome by excessively
postponing diagnosis or treatments, hematology
departments should ensure full operative activity.
Hematologists should actively elaborate protocols to
control the spread of the infection through an adequate
patient flow. All healthcare professionals should follow
these procedures aiming to maintain “COVID-19 free”
sectors, and reduce infection risk of other patients
within the community of subjects followed at the same
center.

As a general rule, we recommend COVID-19 testing
(PCR) for all patients with newly diagnosed MM before
starting any cycle of chemo- or immune-therapy, before
stem cell mobilization procedures and before ASCT.
Treatment for MM, in fact, can worsen the symptoms
of an active COVID-19 infection in these patients.
Validated serological tests, could at some point also
be useful for identifying patients who developed and
recovered from COVID-19. Screening should be done
for both outpatient and hospitalized patients, before
initiating therapy. Healthcare professionals should also
be quarantined and undergo COVID-19 testing (PCR) if
a contact with a positive patient does occur. A positive
PCR or a positive IgM or IgA test should be considered
as “active COVID-19.”
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OOyueHHeTo Ha MalUEeHTUTE € OT U3KJIIOYUTEIHO 3HAUCHHE.
CouMaiHOTO AUCTAaHLUPaHe, OCTABAHETO MO JIOMOBeTe (Oc-
BEH 3a JICYEHHE), YeCTOTO MUEHE Ha PBIETE ChC CanyH (IIOHE
20 m'bTH JHEBHO), TOKPUBAaHE NMPHU KalUIsTHE U KUXaHE ¢ Mac-
KM U YeCTO MHEHE Ha KOHTaKTHUTE NMOBBPXHOCTH IpeJcTa-
BJISIBAT KJIIOUOB U e()eKTUBEH KOMIIOHEHT 3a HaMalliBaHe Ha
pucka ot COVID-19 undekuus u ca CHIIHO NPEnopbUnTEN-
Hu. [TanreHTH, NepcoHa U POAHKUHY CIIeJBa Jia IPEMHUHABAT
TpUaX 3a HAJIMYME HAa CUMITOMH U u3naraHe Ha COVID-19
Mpey BIM3aHe B 3ApaBHOTO 3aBeaeHue. CemelcTBara ciel-
Ba J1a ObaT HHGOPMUPAHU 32 BXKHOCTTA OT ChOOIaBaHEe Ha
paHHM JMXaTEJIHH CUMIITOMH, [TOBUIIIEHA TEMIIEPATypa HIIU
KOHTaKT C MAalMeHTH CbC CHMIITOMATHKa Mpeau Jla UMaT
HSIKAKbB KOHTAaKT C ManueHTH ¢ MM wnu TexHU OJIM3KH
POAHMHU. MeTMIMHCKUTE BUBUTH, PYTHHHOTO J1a00OpPaTOPHO
TECTBaHe, NONPHKKATa HA KATETPU U MHBAa3UBHH IIPOLEY-
pu cieaBa Ja ObJlaT HACPOYBAHU CaMoO, aKO ca KpaitHO HeoO-
XOJUMH M caMo 3a 0€3CUMIITOMHHU MalMeHTH B CBOOOIHA OT
COVID-19 30Ha. M3non3BaHeTo Ha TeIeMeIUIIMHa upe3 ay-
JINO WJIM BUJICOTEXHOJIOTHH € MPENOopBUNUTEIHO, 32 Ja ce pe-
Jylupa U3JaraHeTo Ha MallMeHTUTE Ha PUCK OT 3apa3sBaHe
cbc SARSCoV-2. AnTepHaTUBHM U MHOBATUBHHM METOIH 32
KOMYHHUKaLlMsl, KATO B3eMaHe Ha KPBB 110 JJOMOBETE MJIU U3-
MpalaHe ¢ Kypuep Ha JIEKapcTBa, MOXKeE Ja ce IMPernopbuBar
3a M0-HATaThIIHO HaMaJIIBaHEe Ha PUCKOBETE OT 3apa3siBaHe.
YKenarenHo e fa ce mpuiara colyanaHa MoJKpena ¢ orjieq Ha
HaMaJIsIBaHE Ha CTpeca Ha MAlMeHTUTE U TEXHUTE OJIU3KH.

[lo oTHOIIEHNE HA TMYHUTE MIPEIIIA3HH CPEICTBA, TPIOBa J1a
Ce M3IO0JI3Ba MOIXOIAINA 3al[UTa CPEIly KOHTAKT C MPBCKH
CITIOHKA 10 BpEeMe Ha LM MEPHOJl Ha TOJIaraHe Ha TPIDKH
3a manueHTuTe, Thit KaTro SARSCoV-2 Moske na 6b1e mpena-
BaH 4pe3 OC3CHMIITOMHH MTPEHOCUTEINH, IIPEIH J]a CE TOSBAT
mepBUTE cUMIITOMHE. [IpermoppuBar ce pbKaBHUIH 32 WHINBU-
JyaHa ynotpeoa.

KnuHnu4Hu npoy4eaHus

BkiiouBaneTo Ha MAMEHTH B KIIMHUYHY TIPOYYBAHUS CH OC-
TaBa MOIXO/IIIA CTPATET U, KOSITO CIIE/[BA 1a CE MMa IIPEIBU ]
IIpY BCUUKM NauueHTH ¢ MM, Thii KaTo AaBa Bb3MOKHOCT 32
JIOCTBII 10 MHOBaTHBHMU JiekapcTa (off-label use) ninn nexap-
CTBEHM KOMOWHAIMM, KOUTO HsIMa JPYr HAUMH 3a OCUTYpS-
BaHE, 0COOCHO NpPH TMAIMEHTH C HApPEAHAIO 3a00JsSBaHE.
CremoBaresHO, KOraTo MarieHTH Beve ca BKJIIOUCHH B KIIH-
HUYHO NIPOYYBaHe, € 100pe J1a ce HAaIPaBU BCHYKO Bb3MOXKHO
Te Aa ro npoabikar. ChIeBPEMEHHO, PEHO € BCSIKAa HHCTH-
TYIHS] BHUMATEIHO J]a MPETErNIH TOJI3UTE U HEAOCTATBINTE
P BCEKH OTJIEJICH IAlMEHT OT BKJIIOYBAHETO B KJIMHUYHO
IpOyYBaHe, OIIEe MMOBEYE MMAWKH MPEABH] TTOBCEMECTHOTO
pasnpoctpanenue Ha SARSCoV-2 B ompeneneHn peruoHu
OT CBeTa. BIpeku BCHUKO, IPHOPUTET OcTaBa 0€3011aCHOCT-
Ta Ha manueHTa. [laHaeMusATa TPUHYAN MHOTO IIEHTPOBE /1
MOAM(DHUIMPAT CBOMTE MPOTOKOJH, KOUTO IO3BOJISIBAT, Ha-
IPHUMED, B3EMAHETO Ha KPBBHU U3CJICIBAHUS []a CE U3BbPIIBA
JIOKAJTHO, M3MI0JI3BAHE Ha TEIEMEIUIIMHATA, KBAETO € Bh3MOXK-
HO, KaKTO U OTCPOYBAHE Ha MPEJIOCTABSHETO Ha JIGKapCTBA OT
OOJIHWYHMTE aNTeKH WIIH U3ITpalaHe upe3 KypHep J10 IoMa Ha
MalMeHTa, ¢ el Ja ce peaylnpa HeoOX0IUMOCTTa OT YECTH
nocenieHus Ha bonaunuTe. Karo mpasuiio, He ce npernopbyBa

HEALTH POLICY AND PRACTICE

Patient education is of paramount significance. Social
distancing, staying home (except for treatment),
washing hands frequently with soap (for at least 20
times per day), covering coughs and sneezes with
masks, and cleaning frequently touched surfaces
represent pivotal and effective component of mitigating
the risk of COVID-19 infection and are all strongly
recommended. Patients, staff and relatives should be
triaged for symptoms and exposure to COVID-19 before
entering the health care facility. Families, in particular,
should be informed of the importance of reporting
early respiratory symptoms, fever, or contact(s) with
symptomatic people before having any interaction with
the MM patient or close relatives. Medical visits, routine
laboratory testing, catheter maintenance, and invasive
procedures should be scheduled only if really necessary,
and only for asymptomatic patients, in a COVID-free
area. Implementation of telemedicine via audio or
video technologies should be pursued to reduce patient
exposure to SARS-CoV-2. Alternative and innovative
methods of communication, such as blood work
monitoring at home/local laboratories or couriering of
medications to patients’ home may also be required to
further minimize risks. Social support including tips for
coping with stress should be also provided to the patient
and their family members.

Regarding personal protective equipment (PPE),
appropriate  droplet-contact protections throughout
the entire patient clinical assistance should be used,
as SARS-CoV-2 can be transmitted, by asymptomatic
carriers, before the beginning of clinical symptoms.
Single use gloves are also recommended.

Clinical Trials

Involving patients in a clinical trial remains an
appropriate strategy to consider for all MM patients,
as it allows access to off-label use of highly beneficial
innovative drugs or combinations that can be otherwise
unavailable, especially for patients with advanced
disease. Therefore, this participation, once patients
have been enrolled, should, in principle, continue.
Nonetheless, we recommend every single institution
to carefully weigh the advantages and disadvantages
of including any single patient in a clinical trial, also
considering the spread of SARS-CoV-2 in specific areas
of the world. Nevertheless, patient safety remains the
priority. As a consequence, many centers have modified
their protocols, allowing, for example, blood draws
to be done locally, telemedicine evaluation whenever
possible, and home or extended delivery by hospital
pharmacies of the medication(s) under investigation, in
order to reduce or avoid hospital visits. In general, we do
not suggest, despite the current COVID-19 pandemic,
to suspend or slow enrollments, if appropriate measures
are applied.
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320aBSHETO HA BKJIIOYBAHETO HA MALUCHTH B KIUHUYHH MPO-
y4BaHUs, CTHTA JIa CE CIIa3BaT HCOOXOUMHUTE MEPKH 3a 0e30-
MacHOCT, He3aBUCUMO OT TevaniaTta nanaemus or COVID-19.

[To oTHOmIeHNE Ha HHekTHpaHuTe ¢ COVID-19 MM mannen-
TH, TAKOBA CHCTOSHUE € BH3MOXKHOCT 32 HaOMpaHEe Ha IICHHU
KJIMHUYHU JaHHU. ClesiBa 1a ce CTUMYJIHpa ChIIO IPOBEXkKAa-
HETO Ha MPOCHEKTUBHU MMPOYYBAHUSI OTHOCHO JICYEHHETO Ha
COVID-19 undexnusta 1 HEHHUTE CEPUO3HU YCIOKHEHHSL.

MayueHmu, nonoxumesnHu 3a COVID-19
UHpbeKyus

[TIpu COVID-19 nonoKUTEIHUTE MAIMEHTH Ce MPernopbhuBa
OTJIaraHe Ha JICYSHUETO C MOHE 2-3 CeAMUIIH, CIOPEa KIUHNY-
HaTa HyXZJa. AHTHUHEOINITACTUYHOTO JICUCHHE CIEABA Jla Ce
BB300HOBH €/1Ba CJIE/] IBJIHO Bh3CTAHOBSIBAHE, 3a Ja € 1M0-0e3-
ormacHo. MeTabOMUTHUTE U CBBP3aHUTE C KOCTUTE OCTPH yC-
JIOXKHEHHS MOTaT /a OBJaT TPETUPAHH C aIeKBAaTHO MOAIBP-
xKarmo JedeHue. Bee ome He ca HanmuIe AOCTATHYHO AAHHH,
3a Jla ce HANpaBH aHAIN3 HA Pa3slIPOCTPAHEHUETO W M3XOa
ot COVID-19 undekus npu narueHtd ¢ MM. Haii-o6moTo
BIIEUATJICHUE €, Y€ MPOTUYAHETO Ha MH(EKLUATA IPH HallU-
eHtn ¢ MM e momoOHO Ha MPOTHYAHETO MPH MAIMEHTH ChC
COJIMTHU TYMOPH, BBIIPEKH 4e MOXKe OU € Mo-TexkKo. CMBPT-
HUTE CIy4an ce HabIogaBaT MPeINMHO ITPH HEMOIIIHY Halli-
€HTHU B HaIIpeIHaNIa B3PacT U B HAIIPEIHAJ CTaAMil Ha 3a00-
nsBaHeTo. BeB BenukoOpuTanus € HalpaBeHo MpOoyYBaHe Ha
75 COVID-19 noyI0)KMTEIHN AlUEHTH ChC CUMIITOMATHKA, C
quarHoctunpad MM, TpeTupaHu ¢ aKTHBHA aHTUMHUEIIOMHA
Tepanusi aMmOyJIaTOPHO UJIM B OOJTHMYHU yciioBus (28). 41 ot
14X (54.6%) ca moumHaM, Kato 9 OT TAX ca UMaJId HYX/Ja OT
WHTEH3UBHO JiedeHne. CMBPTHOCTTA € Oujia CBbhp3aHa C MHO-
KECTBO CBHITHTCTBAIIN 3a00JIsIBAaHUA, HAIPEAHANIA BB3PACT H
apo-KapuOCKU MPOU3XOI.

Bce noBeye ce HaTpynBa KJIMHUYEH OMUT C MalMEHTH ¢ MM,
3apazeHu ¢ COVID-19. CTpUKTHOTO MOHUTOPHUpPAHE € OT U3-
kiatounTenaHo 3nayenue npu SARSCoV-2 no3utuBHUTE Naiu-
CHTHU, CAMOU30JIMPATU Ce B JIOMa CH, 0€3 J1a UMaT CHUMIITO-
MaTHKa WM ¢ MUHHUMaJlHa TaKkaBa, Thi KaTO BJIOIIABAHE Ha
KJIMHAYHATa KapTHHA MOXeE Jla HACTBIIU B Kpasi Ha MbpBaTa
ceaMuIla oT 3apa3sBaHeTo. JJoOpe U3BECTHO €, Y€ PUCKBT OT
Tpom003a e MoHaYaJIo MOBUIICH TpH manueHTu ¢ MM, ocobe-
HO B paHHaTa (pa3a OT JCYCHHUETO, IPU PEIUIUB WU IIPH Ta-
LHUEHTH Ha Teparus ¢ TAIUAOMUJ WIH JeHanuaoMua. Hemro
moBeye, ©Ma MHOKeCTBO naHHH, ye COVID-19 undeknusra
Ch3lIaBa MOBHIICH PUCK OT TpomOOo3a U eHAOTeNHT. Jleky-
BalllUTE JIEKApH CJie/[Ba Jla MPELEHIBAT MPU BCEKU OTJIEIEH
ciydail pucka OT TpoM003a H CbOTBETHO HYXKJIaTa OT IPOQu-
JIAKTHYHO WJIM TEPANEBTUYHO MPUJIOKCHUE HA aHTHUTPOMOO-
THYHU MeaukaMeHTH. ChOoOIIaBaT ce TaHHH 3a MOJOKHUTEITHI
pe3ysTatu oT npujaraero Ha xenapu npu COVID-19 no-
3UTUBHHU MALUEHTH, KOETO MOKa3Ba, Y€ TaKkaBa TeparneBTUUYHA
BB3MOXKHOCT CJIC/IBA Jla C€ UMa MPEABHU B JICUCOHMSI IJIaH HA
TE3U MaIUEHTH.

HEALTH POLICY AND PRACTICE

Regarding COVID-19 infected MM patients, such
a condition should be an opportunity for collecting
precious clinical data; performing prospective studies
for the management of the infection and its severe
complications, should be also stimulated.

COVID-19 Positive Patients

For COVID-19 positive patients we recommend
holding treatment for at least 2 to 3 weeks, depending
on the clinical need. Antineoplastic therapy should be
reintroduced only after complete convalescence, ensuring
safety. Metabolic and bone related acute complications
can be instead managed with adequate supportive care.
Currently there are scarce published data regarding
both the prevalence and outcomes for patients with MM
exposed to COVID-19. In general, we can expect that
the COVID-19 infection pattern of MM patients will
be similar to that of patients with solid cancers, but no
data support this estimation so far. Deaths have been
reported mostly in fragile elderly patients and in end-
stage disease. A UK survey of 75 COVID-19 positive
symptomatic patients with MM receiving active anti-
myeloma therapies, whether managed in the inpatients
or outpatient setting, has been recently reported (28).
41 patients (54.6%), had died. Nine patients required
critical care support and all deceased. Mortality was
associated with multiple comorbidities, older age, and
Afro-Caribbean origin.

Clinical experience is accumulating with patients with
MM infected by COVID-19. Close monitoring is crucial
in SARSCoV-2 patients in self-isolation at home, with
asymptomatic or pauci symptomatic infections, as
clinical deterioration may happen at the end of the first
week. It is well-known that the risk of thrombosis is
already increased in MM patients, especially in the early
phase of treatment, at relapse, or in patients receiving
thalidomide or lenalidomide treatments. Furthermore,
there is increasing evidence that COVID-19 infection
per se increases the risk of thrombosis and endothelitis.
Clinicians should evaluate the risk of thrombosis on
single case basis, and evaluate the prophylactic or
therapeutic use of anti-thrombotic drugs. Given some
positive results with heparin in subjects positive for
COVID-19, such a treatment could be a recommended
option in these patients.
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3AKIIOYEHUE

COVID-19 eparta cb3maae rojieMd IpEeIM3BUKATEICTBA U
JIEYCHHeTO Ha mamueHTute ¢ MM ciienBa ja ce 6asupa Ha
CTPHKTHA KoJabopamus MEXIy IMalueHTUTE, JICKyBaIlluTe
eKUIH, JeueOHUTe 3aBe/ieHUs U ceMeicTBara. EBponeiicka-
Ta acoruanus no muenoma (EMN) (27) myGnuxyBa pesrome
Ha aKTyaJIHUTE KbM MOMEHTa MPETNOPHKH U alITOPUTHM 3a
B3EMaHE Ha PEIICHHE 10 OTHOIICHHE Ha TOBEICHUETO MPHU
nanueHT ¢ MM no Bpeme Ha COVID-19 mangemusita. Bb-
MpeKH 4e OOLIONPUETH TPETIOPBKH MOTAT J1a ObJIaT Bh3IpHE-
TH, KOTaTO € Bb3MOXKHO CIIe/IBa J]a C€ IIPAaBH MpeleHKa Ha HH-
IuBHIyaHa 0a3a, KaTo ce MMa MPEABUI XapaKTePUCTHKUTE
Ha 3a00JIsIBAHETO, KAKTO M aHaMHe3aTa Ha marueHTa. Tpso-
Ba J]a CE IMOJIOKAT MAKCHUMAJIHH YCHJIMS, 32 J1a C€ TPEeTHpaT
nanueHTuTe ¢ MM BBB Beska ¢asza Ha 3a00JsIBaHETO, 32 Ja
ce TrapaHTHpa, 4e Te IIe MoJiydaT Hal-e(pHKACHOTO JICUCHUE
U TAXHATa MPOTHO3a HAMa Ja ObJie HEraTUBHO MOBIHSHA OT
Tekymara nagaeMus (29). IloctosHanTe yeHnus 3a cb0npane
Ha JaHHU I1e 6BJaT OT OCHOBHO 3HAUEHHUE 3a 3aIbJIBAHE Ha
CBIIECTBYBAIINTE MPOIYCKH B 3HAHUATA 33 €MUJCMHOJIOTH-
sTa, JedeHneTo u pesynrature or COVID-19 3a manuenTu ¢
MM B Onu3ko Obaeme
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TENEMEAULUHA
C BJIN3BK OBCET

Koncrantun I'eoprues!, Cesia Muenal,
Sna IMavosoa?, Uianana Teonoposal,
I'eopru Bonues!, Hukosa [lonos®

"MBAJI-Bapna, BMA,
2Pamunen yenmwp , Han,
SBMA-Coghus

PE3IOME

B nacmosiyama cmamus  ce npedcmagsim 6b3MONCHOCU-
me 3a U3NON36aHe HA MeNeMeOUYUHCKU TEeXHOIOSUU 6 edice-
onesenama paboma na COVID cekmopume 6 yciosusama na
Koponaeupycha namdemust. Pabomama 6 mesu cexmopu e
CmMpo2o cneyupuyuHa u ce pasiuiasa om meiemeOUYUHCKUme
yCayeu 6 pamKume Ha HACeAeHOMO MACMO WU HA NO-0adjley-
Hu pascmosnusi. Emo 3awo nue eveedcoame nonsmus kamo
menemeduyura ¢ 6au3vK, cpeder u daieden oocee. Teneme-
ouyuHama 8 pamxkume Ha OOTHUYHOMO 3a6e0eHUe e eOUH Om
neMUWama 3a npeonaseane Ha nayueHmume u nepcoHand
om pasnpocmpansiéane HA UHGeKyusma, Kakmo u HAYUuH
3a onmumusupare mpyoa Ha meduyume. Kauecmeenomo u
epexmugno neyenue U3UCKea CMaHOapmu3upane u nosuuld-
8ame Ha NpeyusHocmma Ha 0006U8 U 0OMeH HA MeOUYUHCKA
ungpopmayus.

Asmopume ce bazupam Ha OnumMa cu npu 00CIYAC8aAHe HA NA-
yuenmu ¢ COVID cexmopa na MBAJI Bapnua, BMA u unghop-
mayus, ceoboonodocmvnra 8 nmepnem.

KJirouoBu iymu: TejeMeuiinHa ¢ OIM3bK, CpesieH,
naneuen oocer, COVID-19

BbBEOEHUE

TepMuHsbT ,,TeneMenuuuHa’ e npemioxken or R. Mark mpes
1974 r. kaTo KOMOWHALMS OT TEPMHUHHUTE ,,MCIULIUHA W
,Teremarnka’. ChlllecTByBaT Pa3InyHU JAeHUHHULINY 3a Telle-
MmequirHa 1 tenesapase (telehealth) - otmanedeno npemocra-
BsIHE HA 3/IpaBHU YCIIYTH, U3II0JI3BAII0 TEXHOJIOTUs 32 OOMEH
Ha MH(OpMALNS 33 TUarHOCTHKA, JICYUCHHE U TPO(PUIaAKTHKA
Ha 3a0oisBaHeTo. TeleMEeTUIMHCKUTE KaHAJIH 3aBUCAT Kak-
TO OT HYXJINTE U XapaKTePHCTHUKATA Ha TTOJI3BAIINTE I'M JINLA
(1), Taka W OT TEXHOJOTHMYHH OrpaHWYCHHS. B 3aBHcHMoOCT
OT Pa3CTOSIHMSTA, OT MPE30KEAHCKH IIJIaBAHUS U TOJETH Ha
OKOJIO3EMHA OpOuTa, 10 BPb3KaTa MEX/y JIeKap U MallleHT B
ChCeIHU OOMHUYHU MOMEIICHN S, MOTaT J1a Ce U3IOJI3BAT pas-
JUYHY MPOTOKOJIHU 3a MPEHOC Ha JaHHU. JIoTHYHO € Te 1a ce
pasziensrt Ha 3 Tpynu:

- TenemeaunuHa Ha KbCO pa3crosHue - short range
telemedicine (2) - ockhIIecTBIBa ce B paMKHTE Ha Jie-
4eOHOTO 3aBEJICHHE U [O3BOJISIBA HE3a0ABHU JIUPEKTHH
JICUCTBHSI OT JIEKYBAII[USI CKHIT;

- TenemenuuuHa Ha CpemHO pa3cTosHUe - medium range
telemedicine — Bb3MOKHH Ca TUIAHOBU MJIM CIICIIHU JIH-

HEALTH POLICY AND PRACTICE

SHORT-RANGE
TELEMEDICINE

Konstantin Georgiev!, Sevda Mileva®,
Yana Pacholova?, Iliana Teodoroval,
Georgi Bonchev’, Nikola Shopov®

Military Hospital of Varna,
2Family Center Pan,
*Military Hospital of Sofia

ABSTRACT

The current review summarizes the opportunities for
daily use of telemedicine in COVID departments in
regard to the ongoing pandemic. The activities in such
specific wards are quite different from those related
to the telemedicine services in the range of a city or of
greater distances. Therefore we introduce the concept of
short-range, middle-range and long-range telemedicine.
Inpatient care telemedicine is one of the methods to
contain the spread of an infection between patients
and medical staff, as well as optimizing the labor
of the latter. The quality and effective care requires
standardizing obtainment and exchange of precise
medical information.

The authors are based on their personal experience
caring for patients in the COVID department of
the Military Hospital of Varna and freely available
information on the Internet.

Keywords: short-range, middle-range, long-range
telemedicine, COVID-19

INTRODUCTION

The term telemedicine is proposed by R. Mark in 1974
as a combination of the words “medicine” and “telem-
atics”. Several definitions of telemedicine and telehealth
exist - the providing of remote health care, using technol-
ogies for information exchange in favor of diagnostics,
treatment and prevention of diseases. The choice to use
particular telemedicine channel is defined by the specific
needs of their users as well as the technical limitations.
Depending on the distance, different protocols transfer-
ring data are useful. Examples include overseas naviga-
tion, flights in the Earth orbit, connection between a doc-
tor and a patient located in adjoining rooms in a hospital.
Logically, the corresponding protocols could be divided
into 3 groups:

- short-range telemedicine (within a healthcare facili-
ty), allowing for prompt direct actions from the phy-
sicians;

- middle-range telemedicine, ensuring direct interven-
tions by the healthcare providers tens of kilometers
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PEKTHHU JEHCTBUS OT JIEKyBaIIHs MEPCOHAN, OTCTOSI Ha
JIECETKU KUIIOMETPH;

- TenemenuuuHa Ha JalieYHO pa3CTOsSHHE - long range
telemedicine (3) — mpegocTaBsHE Ha METUITMHCKA YCIyTa
4ype3 OrpaHUueH KaHaJ 3a IPEHOC Ha JAHHU 1 HEBb3MOXKEH
HEMOCPE/ICTBEH KOHTAKT Ha MAI[HEHTA C JICKYBAIIOTO JIUIIE.

LlenTa Ha mMpoyuYBaHETO € Jia ce pasrieaa Bb3MOXKHOCTTA 3a
MacoBO BHEJPABAHE HAa TEXHUUYECKH CPEICTBA 3a TUCTAHI[HOH-
HO TOJIy4aBaHe M IPEHOC Ha MEAMIMHCKa MH(OpManus, B
paMKUTE Ha MHOrompoduiHa OOJHHIIA, OCHIICCTBIBAIIA JTU-
arHOCTHKA U JIeYeHHUE Ha NanueHTu B ycaosusata Ha COVID-19
nanjgeMus. Ha 6azara onura, Harpynan B COVID cekropa Ha
MFBAJI Bapna, BMA, Huie npeacTaBsiMe BU3HATA CH 3a U303~
BaHE Ha TEJIEMEIUIIMHCKY TEXHOJIOTHH HA OJM3KH Pa3CTOSHHS
B ©)KeTHeBHATa paboTa Ha MH(DEKIIHO3HUTE CEKTOPH, O0CITyXK-
BaIIIH ONTACHHU ¥ 0COOEHO OMaCHU HH(EKIIHH.

KOMYHUKALUUA MEXAOY NALUMEHTU U
NMEPCOHAN

CrniazBaiiki MepKuTe 3a 0e30MacHOCT, Mpea HaBJIM3aHE B
COVID 3o0nara, nepconanst Ha MBAJI Bapua - BMA 1o-
CTaBd 3alIMTHU MAacKU, TPETUPAHU ChC CIIpE MPOTUB 3aIlo-
TsBaHEe W 3amUTHU KomOuHe3oHu (Dwur.l). Cma3zBaHeTo Ha
MEpKHTE 32 0E30IaCHOCT HaMallsiBa Bb3MOXXHOCTHTE 32 KO-
MYHUKAaIUsS U OCKBIISIBA JICYEHUETO.

Que. 1. [NpednasHo 3auumHo obrekso

HEALTH POLICY AND PRACTICE

away, either planned, or in an emergency situation;

- long-range telemedicine with limited data exchange
flow and impossible direct contact with the attend-
ing physician.

Aim of the research is to study the possibility for mass
introduction of technical devices designed to receive
and exchange medical information at a distance on a
territory of a hospital in the era of COVID-19 pandemic.
According to our experience in the COVID-19
department of the Military Hospital of Varna we
present our vision about using short-range telemedicine
technologies in the daily activities in the infectious
wards dealing with highly communicable diseases.

COMMUNICATION BETWEEN PATIENTS
AND STAFF

Observing the safety measures, the hospital personnel
put on protective overalls and masks, treated with anti-
fog spray (Fig.1). Infection control technics, on the
other hand, limit the communication, and the treatment
becomes more expensive.

Fig.1. Standard protective equipment

3a oTOenA3BaHe €, Y€ 3alUTHOTO OOJIEKJIO caMO OrpaHHdYa-
Ba 3PUTEIHOTO I10JIe, HO HE BIIOIIABA CIIyXOBaTa MNEpLENINs
U 3pUTeNTHaTa OCTPOTA HAa MEAHMLUTE, TOPH M B CIIy4auTe, B
KOUTO paboTelInTe ca ¢ JUONTPUYHHU odmia. [locTaBsHeTO
Ha 2 ynTa MacK¥ M TIIACTMACOB IILJIEM, 00ade BOIU 10 CHITHO
3aTHXBaHE U ,,MI3KpUBABaHE” Ha peuTa Ha roBopenus. ,,CKpu-

To note, protective equipment limits the visual field
only, not the audio perception or visual acuity of the
medics, even in the case of using dioptric glasses
simultaneously. However, wearing 2 protective masks
and a shield leads to considerable attenuation and
“distortion” of the speech. Covering the face that makes
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BAaHETO” Ha JIMIIEBAaTa YacCT U HEBB3MOXKHOCTTA 3a MpPSK BU-
3yaJieH KOHTAaKT Ha MalUeHTa C JIEKYBalUsl €KUMl JIOMbIHH-
TEJHO 3aTpy[HsBa KOMyHuKauusrta. OCBEH cCTallMOHapHa
TesneOHHA Bpb3Ka, KATO PE3ePBEH BapUAHT 32 KOMYHHUKAIHS
ca NpeaBUACHU U JINYHU MOOuIHM Tenedonu (Pur. 2).

Que.2. ObujysaHe 8 3aWUmMHO 0breKo

HEALTH POLICY AND PRACTICE

impossible the visual contact between patients and
healthcare workers additionally hinders communication.
Except for landline phones, personal mobile phones
are also a reserve option for communication.

Fig.2. Communications in protective clothing

PaGoTemmuTe B yCIOBHO ,,9UCTHS CEKTOP HAOIIOaBaT uypes
BUCOKaHAJI CIIYYBAIIOTO € B OOJHHUYHUTE CTaH, a IUPEKT-
HO TIpe3 CTHKJICHA CTeHA - 00OTHUYHUTE Kopuaopu. O0myBa-
HETO ¢ OeJIe)KKH, HAIIMCAHH Ha PBKa, I0Ka3a BUCOK IPOLCHT
Ha HEIThJIHO, WJIM HEBAPHO Bh3NpHEMaHe Ha HHQopManusTa
U TpsiOBa J1a ce OrpaHUYH 0 MUHUMYM.

BposiT Ha MUHUITYJICOKCUMETPHUTE B CEKTOPA, 3aCIHO C BHE-
CEHHU OT MAIMCHTUTE JIMYHU YCTPOHCTBA, OeIe J0CTaThYCH
Jla ce MpoCIe/sBa caTypalusTa Ha KPbBTa BbB BCEKH CIHUH
MomeHT. Temmeparypara Ha HalUeHTUTE O¢ M3MEpBaHa C
OC3KOHTAKTEH TEPMOMETBHP. 3a CHXKAJICHHEC TE3H YCTPOIi-
cTBa He 0sXa MPUTOACHH 3a CJACKTPOHHO AUCTAHIIMOHHO
OTYHMTaHE, KOCTO HU JIUIIU OT Bb3MOXXHOCTTA 3a 24-4aCOBO
MOHHUTOpPHpPAHE HA MapaMETPHUTE.

[Topaay MaJKOTO BpeMe U OrpaHHUYCHHsI OIOKET HEe BCHY-
KM cTau 0sixa 000pyIBaHU ¢ Kabesu, OCUTYPsIBAIU IPEHOC
Ha WHpOpPMALUs OT MOHHTOPHH cUcTeMHu. To3u mpobiem
CTaBallle 0ce3aeM MpH BBIHOOOpa3HaTa MpoMsHa B Opos
Ha XOCIUTAIU3UPAHUTE U MOBHILABAHETO HA HATUCKA BBP-
Xy Jie4eOHOTO 3aBeneHHe. JIUPEKTHOTO TeJeHAOIIoCHHE,
obaue, ce okasza ¢ JOCTAThYHA PE30JIFOLHUS, 38 [a CE CICAST
NOPTATUBHUTE MOHUTOPH, MOCTABEHH JIO JIerJiaTa Ha Malu-
eatute (Pur.3).

The healthcare staff working in the “clear” zone use
to observe the situation in the hospital rooms through
video channel and in the corridors — directly through
a glass wall. Communication using handwritten notes
shows high rates of inaccurate or incomplete perception
of the information and should be discouraged.

The number of mini pulse oximeters in the ward along
with those brought in by the patients is enough to
monitor the blood saturation at any moment. The body
temperature of the patients is measured by contactless
thermometers. Unfortunately, these devices are not
designed for remote electronic reading, thus not
allowing 24 hours monitoring of the parameters.

Due to time and financial limitations not every hospital
room is equipped with cables, enabling information
transferring from the monitoring systems. This is
especially problematic in times of wavy changes in
the admission numbers and increased pressure on the
hospital. However, direct teleobservation resolution
proved to be sufficient enough to visualize the portative
monitors placed next to the hospital beds.
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Que. 3. [JucmaHyuoHHO HabrrooeHuUe Ha nayueHm u
MOHUMOP

KOMYHUKALUUA MEXAY BOJTHUWYHUTE
3BEHA

B MBAIJI Bapaa - BMA 0T HKOJIKO TOAMHU CE€ U3MOI3Ba
nHpopmanronHara cucrema GamaConsult®. Ts ch3gasa qy-
JiecHa Bb3MOXKHOCT 3a Obp3a 00MsiHA Ha MH(OpMALINS MEXKIY
OTACTHUTE OOJNHWYHHU CTPYKTYPH W pabOTHU IOMENICHUS,
OBP3 JOCTHII A0 JTAOOPATOPHU Pe3yITaTH M JaHHU OT 00pas-
HU W3CIEABAHMS, BKJIIOYUTEIHO W OBP30 M JIECHO MO/ABA-
HE Ha 3asiBKM 32 KOHCYJITH, 3asIBKH KbM aIlTeKa, PEHTTEHOBO
OTJEJICHUE, OT/AE/ICHHE 0 KIMHUYHA MaTOJOTUs, KIMHUYHA
nabopatopusi. [oToBuTe peHTreHoBU 00pasu upe3 cloud-Tex-
HOJIOTHSI C€ BU3YaJIM3HpaT ¢ rmomMolnnra Ha 6pay3sp. Ilo To3u
HAuYMH Ce HaMaJsiBa ChIIECTBEHO PUCKEBT OT IIPEHACsHE Ha 3a-
pasanpu nupekTHO oburyBaHe Ha yinia oT COVID cekropa ¢
ocTaHaJIMs TIEPCOHAJ Ha OOTHMIATA, TIpH cniazBane Ha GDPR
n3uckBaHusTa (4). Ipyro npeanMcTBO Ha eIeKTPOHHATA KO-
MYHHKalMs € HaMaJlsiBaHe Ha OE3MOKOHCTBOTO Yy JIMIaTa, Ha
KOWTO Ce Hajara /ia OOIryBaT JUPEKTHO ¢ OOJHU WIIM KOHTAaK-
TEeH mepcoHa (5).

OUEHKA HA E®EKTUBHOCTTA

HkonoMmunyeckara e(eKTHBHOCT HA U3MOJI3BAHUTE TEXHOJIO-
MM IpU MaHJEMUs OCTaBa Ha BTOPH IUIaH rpej Oe3omac-
HOCTTA Ha MAIEHTUTE U NepcoHaia. M3uncnenusta Hu oba-
4e 1oKa3Bar, ue o0lara [eHa Ha M3I10JI3BaHOTO €JHOKPATHO
3alUTHO O0JICKJIO U 00Oopy/aBaHe ¢ 0KoJIo 60 JIB., KATO MakK-
CMaJiHaTa JOIMyCTHUMaA MPOABJIKUTCIHOCT Ha €KCIIO3UIUA €
8 vaca u ce ompezess OT yKa3aHHUsITa Ha MPOU3BOAUTEIUTE
Ha FFP mackute (6). Ha mpakTuka TO31 nepuon € orpaHu-
YE€H OT q)I/ISI/lOJ'IOFl/I'-IHOTO CbCTOAHUC U MHAUBHUAYAaJIHATa U3-
JIUbPKJIMBOCT HAa MEAUIUTE, U € OT 2 110 6 uaca. Enqun nekap,
TPH MEAMIIMHCKU CECTPHU U eJIMH caHuTap odciysxaar a0 40
nanueHTd. CpesiHOTO BpeMe 3a U3MepBaHe Ha BUTAJTHHUTE T10-
Ka3aTelH Ha MaIlMeHT € 3 MUHYTH, 1 aKO Ce U3BBPIIBA 4 IBTH
JTHEBHO MO KOHBEHIIMOHAJIHA METOAN H3KMCKBa 8§ 4yaca. Taka
BCSIKO OT TE€3W YCTPOMCTBa OM MOIJIO Jla Ce M3ILIATH CaMo 3a
HSIKOJIKO CEIMHUIIH.

HEALTH POLICY AND PRACTICE

Fig. 3. Distant observation of a patient and a portative
monitor

COMMUNICATION BETWEEN HOSPITAL
UNITS

Military Hospital of Varna uses GamaConsult®
information system for several years. That creates
excellent opportunity for fast information exchange
between hospital units and workrooms. It secures prompt
access to laboratory results and imaging studies, as well
as fast and simple requests for consultations, imaging
studies, laboratories, pathology, pharmacy. The images
are further visualized through cloud - technology using
a browser. Thus, these digital technologies become an
important part of the transmission-based precautions
minimizing the direct contact between COVID
department personnel and the rest of the hospital staff.
[4] Another advantage of electronic communication is
attenuation of the anxiety of people, who otherwise are
supposed to have direct contact with patients or their
contacts.[5]

EFFICIENCY ASSESSMENT

Economic dimension of the used technology in a
pandemic situation stays one step behind the safety of the
patients and medical staff. We calculate that the single
price of the disposable equipment is about 60 lv., with
a maximum exposition duration of § hours, determined
by the FFP masks manufacturer’s instructions [6]. In
real life this period is limited by the physiologic state
and individual stamina of the healthcare providers and
is between 2 and 6 hours. A single physician, 3 nurses
and a sanitarian take care of up to 40 patients. The
average time to measure a single patient’s vital signs is
3 minutes. In case it is performed 4 times in a twenty-
four hours period using conventional methods, this
activity alone would take 8 hours. Thereby, any of these
devices could be paid off only in several weeks.
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[TyOGnnyHuTe LIEHW HA TOCTATBYHO BUCOK KJIAC M3MepBaTell-
HU yCTpPOMCTBa, NpeaaBaiiy nHGopmanus no 6e3xuueH Ka-
HaJI, OTKPUTH OT HAC B THPrOBCKaTa Mpexa 3a eJEeKTPOHHA
THProBus, ca:

*  MyJCOKCUMETHp — 48 1B.;
* OE3KOHTAaKTEH TepMOMETHp 12-25 nB.;
e cdurmomaHomeTsp — 42 nB.

OcBen TOBA, U3MCPBAHUATA YPC3 TCICMCAUIIUHCKHN CPEACTBA
Morar Aa ca HENPCKbCHATHU U B KOMIIKOTHP Aa CE€ Cbhb3Aajc
TpeHA C JaHHUTC.

OBCBHbXOAHE

PasnpocrpanenneTo Ha 3apazaTa B OOJHHYHOTO 3aBE/ICHUE
MOXKE J]a Ce OrpaHMYH MPU MUHUMAIM3UPAHE HA JTUPEKTHHS
KOHTaKT MEX/1y [epCoHalIa U MAllUeHTUTE, IPH 3ara3eHa Bb3-
MOXKHOCT JIa C€ CJIEJIST B PEaJIHO BpeMe KU3HEHHUTE MOKa3a-
TeNn Ha OOJIHUTE U BH3MOXKHOCT 32 JMCTAHIIMOHHO OCHILECT-
BsiBaHe Ha JieueHneTo (7). Hapea ¢ ToBa mepcoHaNbT, HABIS3 B
B uH(peKTHpaHaTa 30Ha, e HY)/1ae OT CBOEBPEMEHEH U Kope-
KTeH 0OMeH Ha MHQpOpMaIus KaKTO C MallUEeHTUTE, TaKa U C
KoJIerHTe, MpedrBaBally B 4ucTaTa 30Ha. Bpb3ka ¢ anrteka
(8), mabopaTopuu ¥ APYTH TIOMOITHHU 3BEHA CHIIIO MOXKE Ja C€
OCBILECTBY JUCTAHIUOHHO, KOETO JOMBJIHUTEIHO OrpaHUYa-
Ba IIBTS 33 pa3pocTpaHsBaHe Ha MH(EKI[HO3HHU areHTH.

MenuuumHcka amaparypa, KaTto exorpadcku ¥ peHTI€HOBH
anaparu, KOMITIOTBPHH TOMOrpadH, €HJI0CKOIICKa TeXHUKA,
CHCTEMHM 3a pOoOOTH3UpAHa XUPYPrHs, JaBaT BB3MOKHOCT
nosy4eHara HH(GOpMaIKs J1a ce 3amucBa B U(POB BUJ | Jia
ce mpezaBa Ha pa3CTOSHHE, KOETO HE IO3BOJIABA KPbCTOC-
BaHEe Ha MalMeHTonoToka. Oco0eHo MoaXoAdIHy 3a paboTa B
MH(]EKINO3HA Cpefia ca MaJIKUTE JUAarHOCTHYHHU Ypeau - Oe3-
KOHTaKTHH TEPMOMETpPH, CPUIMOMAHOMETPH, ITyJICOKCHME-
TpH, CTETOCKONH U Ap. Te ca ¢ HUCKa IIeHa U C Bb3MOXHOCT 3a
JIUCTAHIIMOHHO oTuuTaHe. JIecHu ca 3a ynoTpeda, He U3UCKBAT
BHCOKOCTICIIMAJIN3UPAH IE€PCOHAN MpH IPOBEXKIAHE Ha W3-
CIIeZIBAHETO U 1aBaT Bb3MOXKHOCT MallUEHTHUTE Ja 10JI3BaT UH-
JuBHyanHu yeTpolcTBa (Pur4). JuCTaHIMOHHO yIpaBiis-
emu nH]y30MaTu Morar Ja ariMnupar JiedeOHHM BElecTBa.
Taka ocBeH HaMaJIIBaHE Ha PUCKa OT 3apa3a, ce 0CBOOOXK 1aBa
1 MEAMLIMHCKH PECYpC 3a U3BBPIUIBAHE Ha APYyTa JAEHHOCT.

@ue. 4. lNyncokcumemnbp, 6e3KOHMaKmMeH mepMoMembp
u cgpuemomaHomemsp ¢ blue-tooth u wi-fi
OucmaHUyuoHHO om4yumaHe (om 1180 HadsICHO)

HEALTH POLICY AND PRACTICE

Furthermore, data provided by telemedicine devices
could be continuous and transformed into a trend
curve by a software. Basic prices of enough quality
measuring devices, transmitting information wireless,
that we encountered in the electronic market are as
follows:

e Pulse-oximeter — 48 lv;
e Contactless thermometer — 12-25 lv;

* Sphygmomanometer — 42 lv;

DISCUSSION

Minimizing direct contact between the personnel and
the patients in a hospital setting could prevent or limit the
distribution of an infection. At the same time, remains
the necessity of strict observation of the patients’ vital
signs in real time enabling distant treatment decisions.
[71 The caring staff in the infectious zone needs
correct information exchange with the patients and the
colleagues staying in the clean zone. The connection
with the pharmacy [8], laboratories and other auxiliary
units could be distant as well, additionally limiting the
spread of infectious agents.

Medical equipment such as ultrasound and X-ray
machines, computer tomography scans, endoscopic
technique, robotic surgery systems are designed to
save and transmit the information to remote devices
in digital form, thereby preventing patients crossflow.
Especially suitable for use in infectious settings are
small diagnostic devices — contactless thermometers,
sphygmomanometers, pulse-oximeters, stethoscopes,
etc. They are cheap, simple to use, including for distant
reading. They do not require highly specialized staff
to manage them, enabling the patients to use such
individual devices. (Fig.4) Distantly manageable
infusion pumps can apply medicinal substances. The
benefits include reduction of the transmission risk and
release of medical resources for other activities.

Fig. 4. Pulse-oximeter, contactless thermometer and
sphygmomanometer with blue-tooth and wi-fi
distant reading (from left to the right)
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OC00CHOCT HA JTUCTAHIMOHHOTO HAOJIIOJCHUE U YIIpaBJie-
HUE B OOJHUYHOTO OT/CIICHUE €, Ye MOpaJHu MaJIKUTE pas-
CTOSIHMSI, Bph3KaTa MEK/y XOpaTa U YCTPOHCTBATA MOXKE Ja
C€ OCBUICCTBU I10 pa3JIMYHU METOAU — KUIYHU U 0€3KUYHH.
Wndopmarnus no kaben Moxe aa ce rpenaBa ype3 oNnTHYCH
kaben, kabenu, npenasainu nudposu nanau — USB, LAN,
DVI, HDMI, ka6enu, npenaBaniu anajaoroBu n1auuu — VGA,
teneoHeH kabdes, Ipyru BUAOBE aHAIOroBu kabenu. bes-
KUYHO MH(DOpMAIUs MOXE Jla ce MpeaaBa 1o 0OOMKHOBEH
paauokanain, Bluetooth, Wi-Fi, nndpayepenn mnoprose
(M3UCKBAT BUAMMOCT MEX/Y YCTpOMCTBATA).

HpI/I HGO6XOZ[I/IMOCT OT anapaTH! U3CJICABAHUA, TUPCKTHO-
TO IMOJaBaHC Ha I/IH(l)OpMaL[I/IH KBbM CJICKTPOHHA Oasa JaHHHU
ChUICCTBCHO ITOHMIKABA PUCKA OT HATPYIIBAHC HA I'PCIIKH.

[TpenocraBsHeTO Ha TENEMEIUIIMHCKH YCIYTH LIE IOTPUHE-
ce 3a 10-100po ynpaBlieHUe Ha 3JpaBHUTE PECYPCH B CTpa-
HaTa, MoJo00psBaHe Ha 3APABHUTE PE3yJITATH KATO UH/UBU-
JIyaJJHO U OOIIECTBEHO 3ApaBe, M MO-BUCOKA e(PEKTUBHOCT
Ha BJIOKEHHUTE 3a 3/1paBe cpeacTna (9).

B mo-mupok acnekT, B U3BBHPEHU YCIOBUS, TEICMEIHIIU-
HaTa MOXKE JIa MOJA00OpH ¥ KOMYHHUKAIUsITa MEXIY JieKap
U TAI[MEHT, KaTO [0 TO3M HAYUH IMOBHINK TEPANCBTHUYHATA
e¢(DeKTUBHOCT W HaMaJu MPOOJIEMHUTE, CBBP3aHU C JICKap-
ctBa (10).

JINCTaHIIMOHHOTO TNMoJaBaHe Ha WH(pOpMaus B IHUPPOB
BUJ OT Ba)XHHU CTPYKTYPHHU 3BEHA, KaTO PEHTIC€HOBO OT[E-
JeHne, KIMHUYHA j1abopaTopusi, OOJHUYHA anTeka u JIp.,
CBILO HaMalsgBa ceOecTOMHOCTTA Ha u3cienBaHeTo. He Oe3
3Ha4YEHHE € M ChKpalllaBaHEe Ha BPEMETO 3a IOJIyyaBaHEe Ha
TOTOBHUTE PE3YJITATH M HEAHTA)KMPaHE HAa YOBEIIKHU pecypc.

3AKNMIOYEHUE

[TonyyaBanero u obpaboTkara Ha MEIMIIMHCKA WH(OpMa-
sl B OOJIHUYHO 3aBEICHUE, Ype3 ChbBPEMEHHH €JIEKTPOHHH
YCTPOWCTBA, € TEXHUYECKH JIECHO U MKOHOMHUYECKH edek-
THBHO. BHeipsiBaHETO HAa TEXHOJOTMH 3a JUCTAHIIMOHEH JI0-
OMB M IpPEeHOC Ha MEAMIIMHCKA MH(OpMAIKs B paMKHTE Ha
OOJIHMYHO 3aBefeHHE € IIPEANOCTaBKa 3a OrpaHMYaBaHE Ha
Pa3MpOCTPaHEHUETO Ha 3apa3aTa B yCIOBUATA HA IAHIEMUSL.
W3non3BaHeTo Ha TeJIeMeINIMHCKU KaHaIH € I'bBKaB ITOAX0]
32 KOMyHHKAIMsl M HE IPEeJICTaBIsIBa MPeYKa IIPH MpeMHUHa-
BaHE KbM KOHBEHIIMOHAIIHO JICYEHHE, TOCPEICTBOM JTUPEK-
TEH KOHTaKT MEX/y IIepCoHaJa 1 NallueHTHTE.
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MCUXMYHO 30PABE

MOBWUITHU
NCUXNYHO3AOPABHUW EKUMMN,
BA3UWPAHU B OBLLHOCTTA,
3A JIEYEHUE HA TEXKU
NMCUXNYHUN PASCTPOUCTBA
B BbJIFAPUA - NPOEKT
RECOVER-E

Pymsina {unosioBal, Bragumup Hakos!, 3axapu 3apkos!,
Ilramen Jlumurpos’, Ana ITomosa® 3, Auna /[skucoBa?,
Xpucro Xunkos!

Hayuonanen yenmsp no obujecmeeno 30pase u anaiusu,
Coghus
2[Jenmuvp 3a ncuxuuno sopaee ,, [pog. Huxona
Hlunxosencku* — Cous
SCoqpuiicku ynusepcumem ,,Ce. Knumenm Oxpuocku

RECOVER-E — MamabHo npunokeHue Ha NCUXUYHO3/PaB-
HU TPHXH, 6a3upaHu B OOLITHOCTTA, 38 XOpa C TEKKH MCUXHY-
Hu 3abonsBanusi B EBpona (LaRge-scalE implementation of
Community based mental health care for people with seVere and
Enduring mental ill health in EuRopE). [Ipoektsr RECOVER-E
e ¢uHaHcupan ot EBporeiickara KoMUcHs 10 mporpama ,,Xo-
puzonT 2020, o rpaHTOBO crniopazymenue 779362, ¢ Boel
naptabop Tpumboc Muctutyt, Hunepnanaus.

PE3IOME

Mnoeo uzcnedsanus nokazeam, ye Xopama ¢ medHCKu NCUxuy-
HU pPA3SCmMpoucmea ce HyHcoasm om UHmMeZpupanu yciyeu,
npedocmasaHu 8 cobcmeenama um CoyuarHa cpeod, 3a oa
UMam Kawecmeo Hd JCUBOM, MAKCUMAIHO OIU3KO 00 MOo6d
Ha obwnocmma, 6 Koamo dxcusesm. Kom momenma 6 MHo2o
cmpanu om Mzmouna Espona u 6 bvieapus ne coujecmsysam
CReyuanu3upanu eKunu, npedocmassiuu no0obHu Yciyeu 3d
NCUXUYHO 30pase.

B cmamusima ca npedcmasenu ochosHume yenu Ha npoexma
RECOVER-E — nacouen Kvm 8vgedicoane Ha MOOUIHU YCLyeu
6 ncuxuampuynama nomowy 8 5 cmpanu om Mzmouna Espona
3a UHMe2pUPanU NCUXUYHO30PABHU PUJICU, KAKIMO U Memo-
donozusima 3a uznvinenuemo my. Hanpasen e cumyayuonen
ananu3 npeou U3NbIHEHUemo HA HOBUS HAYUH HA JleueHue 6
bwvreapusa. Ilocouenu ca cmpamecuume 3a usnviHeHue Ha
npoexma ¢ bwieapus u nocmuenamume pesyimamu 00 Mo-
menma. B Bvieapus npocpamama ce npuiaza om 08a MyJ-
MUOUCYURTUHAPHU MOOUTHU eKUNa 34 NCUXUYHO 30pdse 8
00WHOCMMA, GKIIOYEAWU NCUXUAMDBD, NCUXON02, COYUATEH
pabomuuk, meduyuHcka cecmpa u excnepm om onumd. 3a
nBPEU NI 8 CIPAHAMA, KoM MYTMUOUCYUNTUHAPHUSL eKUN
ce gxmousa u excnepm om onum. Ilpedsusicoa ce cpagnume-
JIeH aHAU3 KaKmo meacdy deeme epynu nayuenmu (excnepu-
MEHMAHA U KOHMPOIHA), MAKA U MeAHCOY nemme ObpiucasU
VUACTMHUYKUL.

1 EKcriepm om onum — Y08€eK, MpexcusAn enu300 Ha MeXKa Ncuxu4Ha 6onecm (wusogppeHus,
BAP, mexka denpecus), Kolimo 8 MOMeHmMa e 8 PemMucus.

MENTAL HEALTH

MULTIDISCIPLINARY
COMMUNITY MENTAL HEALTH
TEAMS FOR ASSERTIVE
COMMUNITY TREATMENT TO
PEOPLE WITH SEVERE MENTAL
ILLNESS IN BULGARIA -
PROJECT RECOVER-E

Rumiana Dinolova!, Vladimir Nakov?,
Zahari Zarkov', Plamen Dimitrov', Ana Popova?®?3,
Anna Dzhisova*3, Hristo Hinkov*

National Center of Public Health and Analyses, Sofia,
Bulgaria
2Mental Health Center ,,N. Shipkovensky*, Sofia,
Bulgaria
3Sofia University ,,St. Kliment Ohridski“

RECOVER-E - LaRge-scalE implementation of
COmmunity based mental health care for people with
seVere and Enduring mental ill health in EuRopE. The
project RECOVER-E is funded through the European
Commission’s  Horizon 2020 Programme under the
779,362 grant agreement with a leading partner the
Trimbos Institute in the Netherlands.

ABSTRACT

Many studies show that people with severe mental
disorders need integrated services provided in their own
social environment in order to have a quality of life
(OOL) as close as possible to that of the community in
which they live. At present, in many Eastern European
countries and in particular Bulgaria there are no
specialized teams providing such mental health services.

The article presents the main objectives of the
RECOVER-E project - aimed at introducing
multidisciplinary services in psychiatric care in 5
Eastern European countries for integrated mental health
care, as well as the methodology for its implementation. A
situational analysis was made before the implementation
of the new method of treatment in Bulgaria. The
strategies for project implementation in Bulgaria and
the results achieved so far are indicated. In Bulgaria,
the program is implemented by two multidisciplinary
mobile teams for community mental health, including a
psychiatrist, psychologist, social worker, nurse and peer
expert X. For the first time in the country, a peer expert
is included in the multidisciplinary team. A comparative
analysis is envisaged both between the two groups of
patients (experimental and control) and between the five
participating countries.

1 Peer expert / peer worker - a person who has experienced an episode of severe mental
illness (schizophrenia, bipolar disorder, severe depression); who is currently in remis-
sion.
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NMCUXMYHO 3APABE

Humeepupanume ncuxuampuunu yciyeu 6 oOuwHocmma no-
0obpsieam cvompyoOHULeCmeomo 8 JIeUeHUemo U HaAMAl6am
yecmomama Ha NCUXOMUYHUME peyudusu, Kamo no mo3u
HAuuH ce nocmuea no-000po TUYHO U COYUATHO PYHKYUOHU-
pame, U NOOOOPEHO KaAuecmeo Ha JICUGOM HA NAYUeHmUme.
Hamansaea ce cmuemama KoM XOpama ¢ NCUXUYHO30PAGHU
npobiemu u ce N000OPABA BKIIOUBAHEMO UM 8 HCUBOMA HA
obwHoCcmma.

KiaiouoBn AYMMU: TCIKKHU IICUXUYHHU pa3CTpOﬁCTBa,
BB3CTAaHOBsJBAHC, MOOHIHH TPUXKHU B 06IIIHOCTTa,
CKCIICPT OT OIIUT

BbBEOEHUE

Penuiia ennaeMuonornyHy MpoyyBaHus MOKa3Bar, ue B CBe-
TOBEH Mamad MOKM3HEHaTa 4ecTOTa Ha INCUXWYHHUTE pas-
CTpOMCTBa cpel xoparta HajJ 18 rogunu Bapupa ot 12,2% 1o
48,6% (1). OcBen 4ecTo cpemianu, Te3W pa3cTpoiicTBa ca U
CHJIHO WMHBajuan3upamy. Hal-HaneX THUST W3MepuTen Ha
robanHarta TexecT Ha 3abonsBanuaTa ¢ DALYs (Disability-
adjusted life years), kaTo TO31 HHAWKATOP OTYNUTA TOTCHIIAATI-
HUTE TOAWHU Ha )KUBOT, 3ary0OCHHM MOpau MPEexkIeBpeMEHHA
cMBPT U yBpexaane. Copen DALYSs ncuxuaTpuaHUTE U HEB-
POJIOTUYHUTE CHCTOSHUS MpeacTaBisaBar Haa 13% ot rimobarn-
HOTO Opeme Ha OonectuTte mpe3 2001 r. (2)

BHCOKHSAT MPOIEHT HA WHBAJIUIU3AIMS MOPAJU NCUXHUYHU
Pa3CTPONCTBA € Pe3yJTar OT Pa3InYHU HAKTOPHU, CPE]] KOUTO
ca HagaJio Ha 3a00JIsBaHETO B MJazaa Bh3pacT (1), 4ecTo mpTH
OTJIaraHe Ha MMbPBOHAYAIHOTO JIEYEHHE B MPOIBIDKEHUE HA
MHOTO rofuHH (3), TUIca Ha ThPCEHE Ha TIOMOII IMTOPAIH OT-
puuaHe Ha mpoOJema, BIpBaHe, 4e JeUSHUEeTO He € e(DeKTHBHO
WM NIPOOJIeMBT Ille M3Ue3He caM M IKEJaHUE 3a CIPABSHE C
npobsiema 6e3 BrHIIIHA nomoIl (4). MamadbsT Ha ToBa Opeme
ce IbJDKU M Ha (aKTa, 4ye caMO MaJika 4acT OT Xopara ¢ Te3H
pa3CcTpOWCTBa Cce JIEKyBaT B CIICLHAJN3UpaHaTa cucTeMa 3a
TICUXMYHO 3/1paBe WK B o01ara 31paBHa cucrema (5). B bwii-
rapusi camo 6% OT Xopara ThPCAT ITOMOII OT MPO()ECHOHATHCT
1o 1oBoy ncuxudex npobdaeM, B EC Tos3u npouent e 15% (6).
OcBeH TOBa CTHrMara 0CTaBa OCHOBHA MpPEYKa XopaTa ¢ ICH-
XUYIHU pa3CTPOMCTBA Ja TMONIyvaT agekBaTHU Tprxi (7). du-
HaHCOBHUTE ChoOpaskeHu (8), mpoOIeMuTe ¢ AOCTHITHOCTTA Ha
MCUXUATPUYHHUTE YCIYTH, KAKTO U OrpaHHYEHATa HAJTMYHOCT
WITY JINTICaTa UM B MHOTO CTPaHH WJIU 32 HIKOU 0OIHOCTH (9)
ca (paKTOpUTE, KOMUTO IIOCTABAT IPEKH OapUepH MPet Bh3MOXK-
HOCTTa XOpara ¢ ICMXMYHU Pa3CTPOICTBA /A MOy YaT TPHIKH.

B koHTEekcTa Ha TICHXHYHOTO 3IpaBe BH3CTAHOBIBAHETO
MIPECTaBIIABA IIPOIIEC HA MPOMSHA Ha HATJIACUTE, IEHHOCTH-
Te, YyBCTBAaTA, IETTUTE ¥ YMEHUATA Ha YOBEK 1A )KUBEE 3a10-
BOJINTEJICH )KUBOT B PAMKHTE Ha OTPaHUUYCHUATA, TPUINHCHH
oT 6osectTa. CucTeMa 3a ICMXHYHO 3/[paBe, OazupaHa Ha KOH-
LEMNIHUsTA 338 Bb3CTAaHOBSIBAHE, BKJIFOUBA YCIYTH 32 00IIeCTBe-
Ha TOJIKperna U pexaOuIuTalus, ¢ e Aa ObJaT OrpaHUUYCHH
OCIICAULIUTE OT TCKKUTEC IICUXUYHHU SaGOﬂﬂBaHI/IH " gomyc-
Ka, UY¢ Bh3CTAHOBSIBAHCTO € BH3MOXKHO, BBIIPEKH Y€ CUMIITO-
mute ce noBTapst (10).

WHTerpupannTe NCUXMATPUYHU YCIyrH, OasupaHu B OOII-
HOCTTa, BKJIIOYBAT MEIMKAMEHTO3HO JICUCHHE, TICHXO0JIOTHYe-
CKa U COLMAaJIHA MOAKpPEeNa 1 ca HaCOYEHU KbM MOI00psiBaHe

MENTAL HEALTH

Integrated psychiatric services in the community
improve treatment collaboration and reduce the
incidence of psychotic relapses, thus achieving better
personal and social functioning and an improved
QOL for patients. The stigma towards people
with mental health problems is reduced and their
inclusion in the life of the community is improved.

Keywords: severe mental disorders, recovery,
multidisciplinary community care teams, peer
expert

BACKGROUND

A number of epidemiological studies have shown that
worldwide the lifetime incidence of mental disorders
among people over the age of 18 varies from 12.2% to
48.6% (1). In addition to being common, these disorders
are also severely disabling. The most reliable measure of
the global severity of disease is disability-adjusted life
years (DALYs), and this indicator takes into account the
potential years of life lost due to premature death and
injury. According to DALYs, psychiatric and neurological
conditions accounted for more than 13% of the global
disease burden in 2001. (2)

The high rate of disability due to mental disorders is
the result of various factors, including the onset of the
disease at a young age (1), often delaying initial treatment
for many years (3), lack of seeking help due to denial of
the problem, the belief that the treatment is not effective
or the problem will go away on its own and the desire
to deal with the problem without external assistance
(4). The scale of this burden is also due to the fact that
only a small proportion of people with these disorders
are treated in a specialized mental health system or in
a general healthcare system (5). In Bulgaria only 6% of
people seek help from a professional for a mental problem,
in the EU this percentage is 15% (6). In addition, stigma
remains a major barrier for people with mental disorders
to receive adequate care (7). Financial considerations (8),
problems with the accessibility of psychiatric services,
as well as the limited availability or lack thereof in many
countries or for some communities (9) are factors that
pose direct barriers to the ability of people with mental
disorders to receive needed care.

In the context of mental health, recovery is a process of
changing a person‘s attitudes, values, feelings, goals and
skills to live a satisfying life within the limits caused by
the disease. A mental health system based on the concept
of recovery includes public support and rehabilitation
services in order to limit the effects of severe mental
illness and assumes that recovery is possible even though
the symptoms may recur (10).

Integrated community-based mental healthc services
include medication, psychological and social support,
and aim to improve collaboration during treatment,
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Ha CHTPYJHUYECTBOTO 1O BpEME Ha JICUEHUETO, HaMaJIsIBaHe
Ha YeCTOTaTa Ha IICUXOTUYHHUTE PELUIMBH, I10-100pO KayecT-
BO Ha )KMBOT M HamMaJsiBaHe Ha cturmata (11-13).

MHoro u3ciieBaHUS MTOKA3BaT, 9€ XOpaTa ¢ TeKKU MCUXTIHH
pascTpoiicTBa UMAT HYXJa OT HHTETPUPAHU YCIYTH, KOUTO
na ObIaT MperoCcTaBsIHN B COOCTBEHATA UM COIIMAJIHA Cpefa,
3a J1a ©MaT Ka4ecTBO Ha )KHBOT, MAKCHMAJTHO OJM3KO 10 TOBA
Ha OOIIHOCTTA, B KOsITO kuBeAT (14). KbM MOMEHTa B MHOTO
ctpanu oT M3touna EBpomna u B beirapust He chliecTByBar
CHETHAIH3UPAHN SKUTIH, TPEAOCTABAIIHN MTOJOOHH YCIyTH 32
TICUXWYHO 3/IpaBe.

Jpyru npoyuBaHus IOKa3BaT, Y€ KJIMEHTUTE UMAT [10-Mall-
KO HEraTHBHU CHMIITOMH, MOAOOPEHO COIMaIHO (YHKIHO-
HUPAHEC U TIO-TOJAMO YAOBJIETBOPCHUE OT KMWBOTA, KOraTo
MPOIECHT Ha JCMHCTHTYIMOHAIM3AIINS Ce YIPABIIsABa 100pe
ChC CHJIHA MpeXka OT YCIYrd B OOIIHOCTTa 3a Mojromara-
HEe Ha mpexoja ot OomHumara keM oburHocTTa (15-17). Tesn
KOHCTaTallMy JIOBEIOXa J0 pa3paboTBaHe Ha MPOTrpamMu, OpH-
EHTHpPAaHU KbM BB3CTAHOBSIBAHE, KOMTO Ja C€ MpHJIarat oT
MYJITUAUCHUIIIIMHAPHU €KUIIN 3a NCUXWUYHO 3]IpaBeE, 0asu-
paHu B 06IJ_IHOCTTa7 U KOUTO Oda OCUTypsABaT KOMIIJICKCHU
MICUXWYHO3APABHU YCIYTH, COLMAIIHA MTOJIKPENa U Jia MOJIo-
Marat BKJIFOYBAHETO B OOIIHOCTTa Ha XOpara ¢ TeKKH TCH-
XUYHHU Pa3CTPOUCTBA.

B cBeToBen mamial ca mocTUrHATH 3HAYMMHU PE3YJITATH B pe-
(dbopMHpaHETO Ha CHCTEMHUTE 3a ICUXWYHO 37paBe, Mo-cle-
[IMAJTHO B pa3pabOTBaHETO Ha MOJHUTHUKH M YCIYTH, KOUTO
nojnoMarar Ipexojia OT HHCTUTYLUOHAJIHUA I'PUXKHU KBM yC-
nyru, 6azupanu B oburHocTTa (14,18,20). doKyCcHT Ha TaKMBa
pedopMu e BbpXy peryjaropHara ¥ MOJIMTHYECKaTa pamka,
KaKTO ¥ pa3BUBAHETO HA HOBUS THII yCIYTH, OCOOCHO B IICH-
TPOBE MJIM Upe3 MOOMIIHU €KHITH 3a TICHXMYHO 3/IpaBe B 001~
HocTTa. PaspaboTenu ca mporpaMu 3a n3rpakJaHe Ha Kara-
IIUTET, KONTO OOMKHOBEHO BKJIIOUBAT 00yUCHHE, CYTIEPBHU3HS
U OLICHKA Ha cTpareruure 3a n3nbwiaHenue (14, 21-24). 3a cb-
JKaJleHue, IMa OrpaHUYeHH JJaHHHW U IPUMEpH 33 MalabHu
HaIlMOHAJIHU pe)opMHU Ha CHCTEMHUTE 32 NMCUXUATPUIHO 00-
cyxBaHe B llenTpanna u M3rouna Espona. Benpexn ycunu-
ATa U MOpEJHIaTa OT CTHIIKH, peopMaTa ce OKa3Ba TPyAEH
npornec. HoBusiT Mosien Ha rpuxka, 6a3upana B 0OIIHOCTTa, 3a
XOpa ¢ TeXKH ICUXUYHH pa3CTPOiCTBa, TPYIHO CE€ BBBEXKIA
U TPYZHO OCTaBa yCTOWYHB B Te3U CTpaHu (25).

ITpoexktsr RECOVER-E (LaRge-scalE implementation of
Community based mental health care for people with seVere
and Enduring mental ill health in EuRopE) e dunancupan ot
EBpomneiickaTta koMucus 1o mporpama ,,XopusoHt 2020“. B
npoekta yuyactBaT boearapus, Cesepna Makenonus, UepHa
ropa, PymsHus, XspBarcka, Hunepnannus, I'epmanus, Hc-
nanust, MonioBa, kakto 1 EBponeiickara ncuxuarpuyiHa aco-
nuanus u EBporeiickata ncnxonornyHa aconuanus. Boaern
nmapTtHEOp ¢ Tpumboc MucturyT, Hunepmangus. M3mbiaHe-
HHUETO Ha MPOEKTA e MO3BOJIM M3TPaKJAHETO HA CUCTEMEH
MOJIeJ 3a NCUXUYHO3PAaBHU T'PIKH B OOITHOCTTA, KOMTO HE
€ ajTepHaTHBA Ha OOJIHMYHATA TICHXHMATPUIHA TTOMOII, a €
JIUIICBAIIOTO 3BEHO B IICMXMATPHUYHATa MOMOII B bbarapus.
Wnesta e upe3 MOOMIHUTE €KHUITH, KOUTO JHCTBAT B OOII-
HOCTTA, J1a He ce AOMYCKaT MCUXUYHU KPU3H, KOUTO Ja Hajla-
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reducing the incidence of psychotic relapses, improving
QOL, and reducing the stigma of mental illness (11-13).

Many studies show that people with severe mental
disorders need integrated services to be provided in their
own social environment in order to have a QOL as close
as possible to that of the community in which they live
(14). At present, in many Eastern European countries
and in Bulgaria there are no specialized teams providing
such mental health services.

Other studies show that clients have fewer negative
symptoms, improved social functioning, and greater
life satisfaction when the deinstitutionalization process
is well managed with a strong network of community-
based services to support the transition from the
inpatient hospital setting to to community care setting
(15-17 ). These findings have led to the development of
rehabilitation-oriented programs to be implemented by
community-based multidisciplinary mental health teams
that provide comprehensive mental health services,
social support, and support the inclusion of people with
severe mental disorders in the community-based care.

Globally, significant results have been achieved in
reforming mental health systems, in particular in
developing policies and services that support the
transition from institutional care to community-based
services (14,18,20). The focus of such reforms is on
the regulatory and policy framework, as well as the
development of the new type of services, especially
in centers or through mobile multidisciplinary teams
for community mental health care. Capacity building
programs have been developed, which usually include
training, supervision and evaluation of implementation
strategies (14, 21-24). Unfortunately, there is limited
data and examples of large-scale national reforms of
psychiatric care systems in Central and Eastern Europe.
Despite efforts and a series of steps, reform is proving
to be a difficult process. The new model of community-
based care for people with severe mental disorders is
both difficult to implement and difficult to maintain in
these countries (25).

The RECOVER-E project (LaRge-scalE implementation
of COmmunity based mental health care for people with
seVere and Enduring mental ill health in EuRopE) is
funded through the European Commission’s Horizon
2020 Programme. The project involves Bulgaria,
Northern Macedonia, Montenegro, Romania, Croatia,
the Netherlands, Germany, Spain, Moldova, as well as
the European Psychiatric Association and the European
Psychological Association. The leading partner is
Trimbos Institute, Netherlands. The implementation of
the project will allow the construction of a systematic
model of mental health care in the community, which is
not an alternative to hospital psychiatric care, but is the
missing link in psychiatric care in Bulgaria. The idea is
to prevent mental crises, which require hospitalization
of patients with severe mental illness, through mobile
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NMCUXMYHO 3APABE

rar XOCHHUTaJIN3alus Ha MAIMEeHTH C TeXKKa ICUXUYHa O0JIECT.
[Tpu HEOOXOMMMOCT 4YJICHOBETE Ha €KHMIIMTE MOrar jJa Ipe-
JIOKaT TOJIKpeTia 3a HacTaHsIBaHe B ICUXUAaTpUYHa OOJTHHMIIA,
aKO MOJIATaHUTE TPHIKU M YCHIIMS 32 YOBEKA B OOITHOCTTA HE
ca JIOCTaThYHM 33 Hero. MOOWIIHUTE €KUITH, B KOMUTO Y4acT-
BaT IICHXUATBP, ICHXOJIOT, COLMAJICH pa0OTHHK, METUIIMHCKA
cecTpa M eKCIEepT OT OIHT, C& aHTAKUPAT ¢ OCHOBHUTE I10-
TpeOHOCTH Ha TMAIUCHTAa, CBBP3aHU C 0OJETyBAaHETO, KOUTO
HEBUHATH Ca CaMO MEIHIINHCKH.

Ot OBarapcka cTpaHa IpoeKTHT ce U3IIbJIHSABA OT LleHTbpa 3a
ncuxu4dHo 3xapase ,,IIpod. Huxona IlInnkoBeHckHn™, B KOWTO
ca chopMHpaHH JBa MYJITHANCIUIIMHAPHA MOOWITHH €KUTIa
U 3all04Ha NMpUjIaraHeTo Ha MporpaMara 3a JISYeHHe B OOII-
HOCTTa Ha XOpa ¢ Te&XKa ICUXn4IHa dosrecT. M3cnenoBaresncka-
Ta ¥ Hay4YHATa 4acT Ce M3MBJIHABAT OT HannoHanHus HEHTBP
o obmectBeHo 3apase u ananusn (HIIO3A). Hayunara gact
Ha IPOEKTa BKJIIOYBA CPAaBHSIBAaHE HA ChCTOSIHUETO HA JIBETE
I'PyIU NAIlMeHTH, IbPBaTa OT KOUTO II¢ TOTydaBa I'PUKHU OT
MOOMITHUTE €KHIIH, a Jpyrara — oOMJaiiHaTa rcuxuarpuyHa
MIOMOIIL.

CUTYAUNOHEH AHAJIN3 NMPEOU
N3NBJIHEHUETO HA HOBUA HAYNH HA
JIEYEHUE

3npasrara pedopma B beirapus mpe3 2000 . moctaBy Hava-
JIOTO Ha HOBM OTHOILICHHsSI B CHCTeMaTa Ha 3jpaBeora3BaHe-
TO ¥ BBBEJC MMa3apHU CIIEMCHTH B IPIJKaTa 3a MAI[HCHTHUTE,
Makap U OCBIIECCTBSIBAHH IJIABHO YPE3 HOBaTa 3IPaBHOOCH-
I'ypUTEIIHA UHCTUTYIHS. B ncuxuarpusTra OT HOBHTE YCIIO-
BHUS CE BB3I0JI3Baxa MPEAUMHO PAOOTEIIUTE B JOOOTHUYHUS
CEKTOp, KBJCTO MPOIECUTE HA MPEJOCTABSIHC HA Ma3apHU
YCIYTH U ACUCHTPAIU3alUs MPOTHYaXa KAaKTO B IOBCUETO
JPYTH MEAUIIMHCKY TUCHHUILTHHU. BOTHHYHATA ICHXHATPHY-
Ha Tprka o0aue OCTaHA W3BBH TE3HU MPOICCH H ITOPATH TOBA
JIO TOJISIMA CTEIICH 3alla3u CBOSI HHCTUTYI[HOHAJICH XapaKTep.
Jluncara Ha pUHAHCHPAHE M YIIPABICHCKA BOJISI 32 M3IThJIHE-
HUE Ha [[EJTUTE, 3aJI0KEHH B PE/IMIA CTPATErMUECKH IOKYMEH-
TH, JOBEJIE JI0 JIbIOOKH U3KPUBSBAHUS U JUCIPOIIOPIIMU TIPU
MPEIOCTABSHETO HA YCIYTH 32 ICUXMYHO 31paBe. B pesynrar
Ha TOBA IPUHIUIKTE HA MPHEMCTBEHOCT Ha TPHIKUTE, KOM-
IJICKCHOCTTA Ha OOCITY>KBAHETO W TEpalUsATa, OPHEHTUPAHA
KbM BB3CTaHOBSIBAHE, Ca KOMIIPOMECTHPAHHU.

[Mpe3 ropuuuTe B bbarapus ca peanu3upanu peauna MpoeKTH
U TIPOTpaMu, LEJSIU POMsHA Ha IpeAJaraHuTe MCUXHUat-
puuHH ycryru. B pamkuTe Ha aBe roqunu B LleHTHpa 3a nicu-
XU9HO 37pase ,,[Ipod. H. IlIumkoBeHCKH € CHIIIECTBYBAJ MO-
OuIIeH TICUXMATPUYEH E€KMII, KOMTO € BKIOUBAJ NICUXUATHD,
TICUXO0JIOT, COLIMAJICH pa6OTHI/IK U IICUXUarpuiHa MEIUIIUHCKA
cectpa. Eknnst e GyHKIMOHMPAI B pAMKHTE Ha CUCTEMAaTa 3a
II'BPBUYHO 3/[paBEOIa3BaHe U yCIYTUTE MY ca OMJIN JOCTBITHH
3a HallUeHTHUTe O0e3 IpeABapUTeIHa IPOLEyPa 32 HACOYBAHE.

TpaauIMOHHUAT MOJEN Ha TUCITAHCEpHO HalmronmeHme Oe3
e(PeKTUBHO MYJITHIUCIUIUIMHAPHO M MEXKJTYCEKTOPHO Cb-
TPYZHUYECTBO U paboTara Ha TEPEH, M3IOJ3BaIlA IPUHIIUIIA
Ha ,,aKTUBHO M3AMpBaHe™, € Hee(heKTUBEH, OCOOCHO TI0 OTHO-
IIICHHUEC Ha I[eI/IHCTI/ITyHI/IOHaJ'[I/ISaHI/ISITa u FpI/I)I(I/ITe, OpI/IeHTI/I-
paHl/I KBbM BB3CTAHOBIBAHC HA IIAIIMCHTH C HpOI[’bJ'DKI/ITeHeH
OOJTHUYCH MPECTON MIIM HACTAHCHU B HHCTHTYIIHSL.
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multidisciplinary teams operating in the community.
If necessary, team members can offer support for
placement in a psychiatric hospital if the care and efforts
of the person in the community are not sufficient for him.
Mobile teams, involving a psychiatrist, psychologist,
social worker, nurse, and peer expert are committed to
the patient‘s basic needs related to the illness, which are
not always only medical.

On the Bulgarian side, the project is implemented by the
Center for Mental Health ,,Prof. Nikola Shipkovenski”, in
which two multidisciplinary mobile teams were formed
and the implementation of the program for treatment
in the community of people with severe mental illness
began. The research and scientific part is performed by the
National Center of Public Health and Analyses (NCPHA).
The scientific part of the project includes a comparison
of the condition of the two patients’ groups, the first of
which will receive care from mobile multidisciplinary
teams, and the other - the usual psychiatric care.

SITUATIONAL ANALYSIS AHEAD OF
THE IMPLEMENTATION OF THE NEW
METHOD OF TREATMENT

The health reform in Bulgaria since 2000 has marked
the beginning of new relations in the healthcare system
and introduced market elements in the care of patients,
although implemented mainly through the new health
insurance institution. In psychiatry, the new conditions
benefited mainly the workers in the pre-hospital sector,
where the processes of providing market services and
decentralization took place as in most other medical
disciplines. However, hospital psychiatric care remained
outside these processes and therefore largely retained
its institutional character. The lack of funding and
managerial will to meet the objectives set out in a number
of strategic documents has led to deep distortions and
imbalances in the provision of mental health services. As
a result, the principles of continuity of care, complexity
of care and rehabilitation-oriented therapy have been
compromised.

Over the years, a number of projects and programs have
been implemented in Bulgaria, aimed at changing the
offered psychiatric services. Within two years at the
Center for Mental Health ,,Prof. N. Shipkovenski “there
was a mobile multidisciplinary psychiatric team, which
included a psychiatrist, a psychologist, a social worker
and a psychiatric nurse. The team operated within the
primary care system and its services were available to
patients without previous referral procedure.

The traditional model of dispensary observation
without effective multidisciplinary and cross-sectoral
cooperation and fieldwork using the principle of
»active search™ is ineffective, especially with regard to
deinstitutionalization and care aimed at the recovery
of patients with long hospital stays or placed in an
institution.
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MCUXMYHO 30PABE

MHoBaTHBHUTE METOJHU 32 JICUEHHUE HA ICUXUYHU Pa3CTPOM-
CTBa Jlajied HaJAXBBPIAT YUCTAaTa MEAUIIMHCKA HaMeca, Kosi-
TO B IICUXHATPUSITA A0 rojsMa CTENEH Ce U34YepIiBa C MeIu-
KaMEHTO3Ha Tepamus M HAKOM HEMEIKaMEHTO3HH METOAU
— TpaHCKpaHHMAJIHA MarHUTHA €IeKTPOCTUMYJIAIUs U eJeK-
TPOKOHBYJICUBHA Tepanus. Te mpeanosaraT KOOpAUHUPAHU
JICHICTBHSA Ha pa3IMYHU IPYNH CIIEHUATUCTH — JIEKapH, MeTU-
LIUHCKH CECTPH, TICUXOJI03H, COLIMAIHUA PpabOTHHUIIN, KAKTO U
BBBEXK/JaHE HA HOBU PaOOTHHU MECTa U JA0pH Ipodecuu, KaTo
HampuMep ,,BOAeI] Ha ciaydai™ u ap. Jluncara Ha 1saI0CTHA
KOHLIENIMS 32 peopMa ChIIO BOAU JI0 HEKOOPAMHHPAHH
JICMCTBUSI B CEKTOPH, KOUTO MO jAedUHHUIMS TpsiOBa Ja cu
CBHTPYJIHMYAT. 3a J]a c€ MOCTUTHE TOBA, UMa HYKJa OT Mpo-
MsIHA B [IpaBHaTa paMKa, OT OCUT'ypsiBaHe Ha (pMHAHCHpaAHE
u obyuenwue. [locera B bbyirapusi Bce OIie JIMIICBA sICHA TIOJIH-
THYECKa BOJIS 32 IPOMSIHA, BBIIPEKH PEAUIla CTPATErHUYeCKH
JIOKYMEHTH, IPOrPaMH U IJIAHOBE 3a AEHCTBUE.

IIpe3 2019 r. B cTpanara uma 12 qbpKaBHU MCUXHATPUUYHU
oomautu (AI16), 12 nenThpa 3a ncuxugHo 3xapase (LI13), 5
MICUXUATPUIHYU KIMHUKH (KbM YHUBEPCUTCTCKU OOITHUIIN) H
17 mcuxXuaTpUYHU OTACICHHUS KbM MHOTOIPOGUIHN OOTHU-
uu. O0mo aermosara 0a3a e 4109 jeria, KaTo ca HaIHULE U
1193 mMecta 3a JHEBEH CTALlMOHAP, OTUUTAHU 110 OTAEIIEH PEl.
ChIIecTBYBAT U ICHXHUATPUYHH JIETIIa KBM JPYTH BEJOMCTBA
— ICUXUAaTpUYHaA KIMHUKA KbM BMA u ncuxuarpudHo oT-
nenenne kpM MBP-6onauna. B TlpaButencTBena OomHHIA
HAMa MCUXUATPUYCH CTalHMOHAp. B Te3m yieueOHU 3aBere-
HUS OTYUTAHETO Ha JIerJioBaTta 0a3a W JEHHOCTTA CTaBa Io
crenuasied pen. Haii-muoro ca nernara B [AI1b, cneaBanu
ot LI13, ncuxuarpuanute otnenenus kbM MBAJI (MHoro-
npoduiiHa OONHUIIA 32 aKTUBHO JICYCHUE), KITMHUKUTE KBM
YMBAIJI (YHuBepcuTeTcKka MHOronpoduiiHa 60JIHUIA 32 aK-
THBHO JICUeHIE). TpeBOKHA € TCHICHITUATA 32 HAMAJISIBAHETO
HA JIeTJIaTa B yHUBEPCUTECTCKUTE KIIMHUKH. TepUTOPHAITHOTO
pasmpesieficHre Ha TICHXUATPUYHUATE CTAIMOHAPH € KpalHO
HepaBHOMepHO — uMa obnactu (Buaun, [lepauk, MoHTaHa,
Cunucrpa, CiuBeH, SIM60I1), B KOUTO HMa camo IO €IHO NICH-
xuaTpudHo oTnenenue kpM MBAJT (26).

JIpprkaBHUTE NCUXHATPUYHHU OOTHHUIM MpeAsaraT ICUXuaT-
PUYHH TPIKH OT MHCTUTYIHOHAIEH THUI. TepUTOPHATHOTO
UM pas3mnpesesieHue B CTpaHaTa € HePaBHOMEPHO U HE OTYHTA
MUTPAIIHIOHHUTE TMPOIECH, HACTBITIIIN MIPE3 MOCIEIHOTO Je-
CeTUJIeTHEe, KAKTO U IIPOMEHEHUTE COIIMATHO-HKOHOMIYECKH
oTHommeHus. IloBedero OOMHWIM ce HaMHpaT Ha H30JIUpa-
HU OTJAJICYeHH MECTa, C OTPAaHWYCH JOCTHI Ha OOIIECTBEH
TPAHCTIOPT U B CTPaaH, KOUTO HE ca CTPOCHU 3a OOTHUYHH
3aBeieHUs. Pa3moiokeHHeTo Ha TE3W WHCTUTYIIUU W3BBH
HACEJIEHNTE MECTa HE OTYHTA aIMHHUCTPATUBHOTO JCICHHE
Ha CTpaHaTa M HE CIlieBa €CTECTBEHO CH3aJICHUTE 30HU Ha
3[paBHU YCIyTH. B pe3ynTaT Ha TOBa MallMEHTUTE, KOUTO CE
HACTaHSABAT M JICKyBaT TaM, Y€CTO IBTU Ca HA 3HAYUTEIHO
pa3cTosHHE OT JO0Ma CH, KOETO HapyIlllaBa OTHOIICHHUATA C
TEXHUTE POJHUHU M BB3NPEMATCTBA TAXHATA PECOIHaTN3a-
nusi. BOTHUYHOTO ICUXUATPUYHO 00CTy)XKBaHe HE € paHOHU-
paHO W CHOTBETHO BCHYKH OONHHIM OOCITYXKBaT HMAI[UCHTH
OT pa3IMYHU 00IaCTH HA CTpaHaTa, KOETO 3aTpyaHsBa edek-
THBHOTO UM YTIPaBJICHHUE U (UHAHCHPAHE.
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Innovative methods for the treatment of mental
disorders go far beyond pure medical intervention,
which in psychiatry is largely limited to drug therapy
and some non-drug methods - transcranial magnetic
stimulation and electroconvulsive therapy. They involve
coordinated action by different groups of professionals
- doctors, nurses, psychologists, social workers, as well
as the introduction of new jobs and even professions,
such as ,,mental health case manager* and others. The
lack of a comprehensive concept for reform also leads
to uncoordinated action in sectors that by definition
need to cooperate. To achieve this, there is a need for
a change in the legal framework, for the provision of
funding and training. So far, Bulgaria still lacks a clear
political will for change, despite a number of strategic
documents, programs and action plans.

There are 12 state psychiatric hospitals (SPHs), 12
mental health centers (MHCs), 5 psychiatric clinics
(at university hospitals) and 17 psychiatric wards
at multidisciplinary hospitals since 2019. The total
number of beds is 4109 beds, and there are 1193 places
for a day stationary, reported separately. There are also
psychiatric beds at other departments - a psychiatric
clinic at the Military Medical Academy and a
psychiatric ward at the Ministry of Interior Hospital.
There is no psychiatric day stationary care in the
Government Hospital. In these medical establishments
the reporting of the bed basis and the activity is done
in a special order. Most of the beds are in the SPHs,
followed by the MHCs, the psychiatric wards at the
MHAT (Multi-profile hospital for active treatment),
the clinics at the UMHAT (University multi-profile
hospital for active treatment). The tendency for the
reduction of beds in university clinics is alarming.
The territorial distribution of psychiatric hospitals is
extremely uneven - there are districts (Vidin, Pernik,
Montana, Silistra, Sliven, Yambol) in which there is
only one psychiatric ward at the hospital (26).

State psychiatric hospitals provide medical care that is
of the type of institutional psychiatric treatment. Their
territorial distribution in the country is uneven and
does not take into account the migration processes that
have occurred in the last decade, as well as the changed
socio-economic relations. Most hospitals are located
in isolated remote areas, with limited access to public
transport and in ordinary buildings that are differently
designed from hospital buildings. The location of these
institutions outside the settlements does not take into
account the administrative division of the country and
does not follow the naturally created areas of health
services. As a result, patients who are accommodated
and treated there are often at a considerable distance
from their home, which disrupts relations with their
relatives and hinders their resocialization. The hospital
psychiatric service is not regionalized and accordingly
all hospitals serve patients from different areas of the
country, which hinders their effective management and
financing.
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NMCUXMYHO 3APABE

enTpoBeTe 3a MCUXUYHO 3/IpaBe Ca Pa3IoJIOKEHU B HIKOU
OT ToJieMuTe 007acTHH rpajgoBe. CaMo HSIKOU OT TsX ce (u-
HaHcupat yactuyHo oT H30K 3a KOMIJIEKCHO AUCTIaHCEPHO
HaOwoneHre. KbM MOMeHTa 10OONHWYHATA IICHXHATPHUYHA
TTOMOII] OCHOBHO C€ IPEIOCTABS OT aMOyIaTOPHH, TTOITUCAITH
norosopu ¢ H30K.

Lenu Ha npoekma RECOVER-E

OcHOBHHUTE ICJIM HA ITPOCKTA Ca:

- PaspaborBane Ha 6a3upaHu Ha TOKA3aTEICTBA IPOTPAMHU
3a IPUKH U IPOTOKOJIN 32 JICUSHHE Ha X0pa ¢ TeXKKa IICH-
XHU4yHa 00JeCT B OOIIHOCTTA, OPUEHTUPAHU KbM BBH3CTa-
HOBSIBaHE;

- C”b?;[[aBaHe Ha MapTHbBOPCTBO M U3rpaXJiaH€ Ha IapT-
HBOPCKH BPBH3KU B CUCTEMATAa Ha INCUXUATPUYHOTO 00-
CJIY’)KBaHC 4Ype3 CBBP3BAHC Ha eBpOHeﬁCKH CKCIIEPTCH
MaHeJ C¢ KJIKY0BU 3aMHTEPECOBAHU CTpaHU OT CTPAHUTE
Y4aCTHHUYKH, KOUTO U3INBIHABAT MPOCKTA (HpO(l)eCI/IOHa'
JINCTHU, OTTOBOPHHU 3a CHb3JaBAHCTO HA MMOJUTUKH; PBKOBO-
JUTCJIN HA YCIIYTH; JOCTAaBUMUIIU HA YCIIYTHU; HOTpC6I/ITeJ'II/I;
JiMna, 1moJaraim l"pI/DKI/I), 3a HIMPOKO IMpujiaraHe Ha Mncu-
XUYHO3APaBHU I'PUKU, 6a31/1paH1/I B 06HIHOCTT3., 3a Xopa €
TEKKH IICUXUYHU 3a00/IIBaHUS B EBpona;

- OrneHKa Ha MHTEPBEHIIMUTE U €IEMEHTHTE Ha ITpOorpaMara
3a YCTOMYMBO IpUjIaraHe Ha HOBUS THII YCIYTH.

Oobmrara 1ien Ha Recover-E e na nonprunece 3a BbBEKIAHETO U
BB3MPUEMaHETO Ha MOJIEI Ha MPEIOCTaBsIHE Ha YCIyTH, 0a3u-
paHu B OOIIHOCTTA, B IIET CTPAHU C HUCKU U CPEIHU JOXOIH
Y Ha YSI3BUMU TPYIHU OT HACEJIEHUETO B IbPKABU C BUCOKU
nmoxonu B EBporra, KakTo ¥ J1a monoOpu HUBOTO Ha (PYHKIIHO-
HUpaHe ¥ Ka4eCTBOTO Ha KUBOTA HAa XOPa C TEKKHU IICUXUIHH
3a00JsBaHUs, KaTO MU30(PEHUS, OUTIONAPHO Pa3CTPOHUCTBO
1 peKypEeHTHA IS PECH.

3a ;a ce MOCTUTHE Ta3H Ie)T, IPEABAPUTEIIHOTO YCIOBHE € J1a
ce MPOCKTHUPAT, BbBEIAT U OIICHIT OPUCHTUPAHU KBbM Bh3CTa-
HOBSIBAHE TPHIKHU 32 XOpa C TEXKKU IICUXUYHH 3a00JIsIBaHHUS,
KOHTO JIa C€ MPEAOCTABIT OT MYJTHIUCIHAILINHAPHU CKUIIH,
Oasupanu B 0OIIHOCTTA. Te3u E€KUITU BKIIIOYBAT KAKTO IPO-
decnoHanucTi OT momarammre npodecuu, Taka U eKcrep-
TH OT ONUT. IHTErpupaHeTo HA eKUIKUTE U BHBEXKAHETO HA
mporpamara 3a OpHEHTHPAHH KbM BH3CTAHOBSBAHE TPHIKU B
oOmrHOCTTa TpsiOBa J1a ca ChOOPa3eHH C KOHTEKCTA W CIICITH-
(duKHTE HAa BCSIKA OT/CITHA AbpKaBa. BakHa 9acT OT mpoeKTa
¢ oleHKaTa Ha e()eKTUBHOCTTA Ha MHTEPBEHIIMOHHUTE U MTPO-
I'PaMHH €JICMEHTH, KOSATO III¢ JaJIc Bb3MOKHOCT 3a YCTOWYH-
BO, 0a3MpaHO Ha JJOKA3aTEJICTBA, IPHJIAraHe HAa MHTEIPUPAHH
MICUXHUYHO3IPABHH YCIYTH B OOLTHOCTTA 3a JIUI[A ChC CEPUO3-
HH IICUXWYHHU 3a00/IIBaHUs.

MATEPWAN U METOAU 3A USMBJIHEHUE
HA NMPOEKTA

Msicmo 3a usnbsiHeHuUe

MecraTa 3a H3II'bJIHEHHE ca U30paHH Bb3 OCHOBA Ha CIICIHUTE
KPHTEPUH: U3pa3eHa HEOOXOIUMOCT OT ChOTBETHUTE CTPaHH
3a pa3BHBaHE Ha IPHIKHUTE B OOIIHOCTTA 32 XOPA C TEHKKH IICH-

MENTAL HEALTH

Mental health centers are located in some of the major
regional cities. Only some of them are partially funded
by the National Health Insurance Fund (NHIF) for
complex dispensary observation. At present, pre-hospital
psychiatric care is mainly provided by outpatient/day care
clinics that have signed contracts with the NHIF.

Objectives of the RECOVER-E project
The main goals of the project are:

- Development of evidence-based care programs and
protocols for the treatment of people with severe
mental illness in the community, oriented towards
recovery;

- Establishing partnerships and building partnerships
in the psychiatric care system by connecting a
European expert panel with key stakeholders from
the participating countries implementing the project
(policy makers; service managers; service providers;
users; carers), for the widespread use of community-
based mental health care for people with severe mental
illness in Europe;

- Evaluation of the interventions and the elements of the
program for sustainable implementation of the new
type of services.

The overall objective of Recover-E is to contribute
to the introduction and adoption of a community-
based service delivery model in five low- and middle-
income countries and vulnerable populations in high-
income countries in Europe, and to improve the level
of functioning and quality of life of people with severe
mental illness, such as schizophrenia, bipolar disorder
and recurrent depression.

To achieve this goal, the precondition is to design,
implement and evaluate recovery-oriented care for
people with severe mental illness to be provided by
multidisciplinary community-based teams. These
teams include both professionals from the helping
professions and peer experts. The integration of teams
and the introduction of a community-based care
program must be tailored to the context and specificities
of each country. An important part of the project is
the evaluation of the effectiveness of intervention
and program elements, which will enable sustainable,
evidence-based implementation of integrated mental
health services in the community for people with
serious mental illness.

MATERIAL AND METHODS FOR
PROJECT IMPLEMENTATION

Implementation sites

The sites for implementation were selected on the basis of
the following criteria: expressed need for the respective
countries to develop care in the community for people
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XUYHU Pa3CTPOUCTBA; NOJAKPEIa 3a U3IIbJIHEHUETO OT MECTHU
JU/IepU, OTTOBOPHU 33 B3UMAHETO Ha PEIICHUs; HHCTUTYLIUU
B Pa3JIMYHU CTAIU Ha MPOIeca HAa ICHHCTHTYIMOHATU3AIUS
HA YCIIYTUTE 3a MCUXWYHO 3][PaBe; HATMYHYU YOBCUIKH U TEX-
HUYECKH PECYPCH 3a U3MBIHEHUETO HA MPOEKTa. BritoueHu
ca MeT WHCTUTYIHH, PA3MOJIOKeHH B 1eT rpaja B LlenTpanHa
u M3touna EBpoma: 3arpe6, XwvpBatus; Cronue, MakeqoHUS;
Kotop, Yepna ropa; CyuaBa, Pymbans u Codusi, bearapus.
Ot OBaTapcKka cTpaHa MACTOTO 3a M3TBIHEHUE € LIeHTBp BT 32
ncuxuvHo 3napase ,,[Ipod. Hukomna [Iunkosencku™ B Codust.
W3cnenBaneTo ce mpoBexka ciiel 0100peHre Ha eTHYHAa KO-
MUCHS 32 BCSKO OT IETTE MECTa.

BbB BCsiKO OT neTTe MecTa 1ie 0b/Jie U3BbPIICHA CPABHUTEITHA
OLICHKA — KJIMHUYHA ¥ 3/]pPAaBHOMKOHOMHYECKA, Bb3 OCHOBA Ha
XHOPUAHO TPOyUYBaHe 3a €PEKTUBHOCT M MpUJIATaHe, KOETO
pasriexxa pe3yiaTaTuTe OT M3MBJIHEHHETO (T.e. oOxBaTa |
TOYHOCTTA Ha 0A3MPAHOTO HA JOKA3aTEJICTBA 00CITyKBaHE Ha
HUBO MHCTUTYIIUS) U Pe3yITaTH HA HUBO MAIUEHT (T.€. TIOJI3H
3a 37paBeTO 110 OTHOIICHUE Ha MOA00PEHO (YHKIHOHUpPAHE
U 10-100p0 KayecTBO Ha JKMBOT). M3MepBaHus cpen moTpe-
OuTenuTe Ha yCIyrUTe IIEe Ce MPOBENAT Ha BXOJHOTO HUBO
(t0), mbpBO M BTOPO IpocieasiBaHe — Ha 12-us u 18-us mecen
(t1 u t2).

HN3ealdka

®opmupana e rpyna ot 200 nanuenTu (Ha Bb3pacT 18-65
TOAMHM) C TeXKKa IICHXUYHA O0JIEeCT, pa3aeseH: B JIBE MOJI-
rpynu Ha ciaydaeH npuHuun. CTo OT TSX ca BKJIIOYEHU B
MHOBAaTUBHATA yCIyTa, a IPYTUTE CTO — B KOHTPOJIHA IpyIa,
KaTo TSIXHOTO JICYeHHE MPOABIIKAaBa O CTaHJIAPTHUS MPo-
TOKOJL

Kpumepuu 3a eksniroygaHe:

1. CbCTOSHHETO Ha TAIMEHTa OTrOBapsi HA KPUTCPUUTE 32
OHIIOJISIPHO PA3CTPOMCTBO, TEXKKA NCHPECUs WIH IIIH-
30(¢)peHUs ChIIacHO MexIyHapoaHaTa CTATUCTHYECKA
kinacudukamus Ha 6onecture (MKB-10).

2. Jla ca HaluLE CEpUO3HUM OIPAHMYEHHUSI B COLUAIHOTO
(GYHKITMOHUPAHE.

3. IIpobnemuTte Aa HAMAT MPEXOAEH XapakTep, a Aa ca CHC-
TEMHU U ABJITOCPOYHH, U IOTECHIHUAJTIHO XPOHUYHHU, C ITPEC-
KbCBaHUS U/UJTH MIOBTAPSIIH Ce.

4. 3a JIeYeHHETO Ja ca HCO6XOI[I/IMI/I KOOPpAWHUPAHU T'PUKH,
OCUTYPCHHU OT MYJITUAUCHUIIJINHAPHU CKUIINU.

Kpumepuu 3a usknro4eaHe:
1. Bw3pact nog 18 ronunu.

2. CbCTOSIHMSI HA JEMEHIMsS UM JAPYTH TEKKH OpraHuYHH
3a00JIIBaHUS.

[Morpebutenure Ha yciayrara B bearapus ca BKIIIOYBaHH B
U3CJIEABAHETO MOETAIIHO, KaTO IbPBOHAYATIHO Ca UHTEPBIO-
MpaHU NalMeHTH Ha aMOyJIaTOPHO MJIM CTallMOHAPHO Jieye-
Hue B pamkute Ha {113 ,,IIpod. H. IlIunkosencku®, roroBu
Ja MoAnuIaT nHGpopMHUpaHo cbriacue. Brocnencrsue, cien
opraHusupane Ha paboraTa Ha eKUIUTE U CHHXPOHH3UpPAHE

MENTAL HEALTH

with severe mental disorders; support for implementation
by local decision-makers; institutions at different stages
of the process of deinstitutionalization of mental health
services; available human and technical resources for the
implementation of the project. Five institutions located in
five cities in Central and Eastern Europe are included:
Zagreb, Croatia; Skopje, Macedonia; Kotor, Montenegro;
Suceava, Romania and Sofia, Bulgaria. On the Bulgarian
side, the implementation site is the Mental Health Center
,»Prof. Nikola Shipkovenski ”in Sofia. The survey is
conducted after approval by an ethics committee for each
of the five locations.

In each of the five locations, a comparative evaluation
will be carried out - clinical and health-economic, based
on a hybrid study on effectiveness and implementation,
which examines the results of implementation (ie the
scope and accuracy of evidence-based services at an
institution level), and patient level results (ie health
benefits in terms of improved functioning and better
quality of life). Measurements among service users will
be conducted at the entry level (t0), first and second
follow-up - on the 12th and 18th month (tI and t2).

Sampling

A group of 200 patients (aged 18-65 years) with severe
mental illness was formed, divided into two subgroups
at random. One hundred of them are included in the
innovative service, and the other hundred individuals - in
a control group, and their treatment continues according
to the standard protocol.

Inclusion criteria:

1. The patient’s condition meets the criteria for bipolar
disorder, major depression or schizophrenia according
to the International Classification of Diseases (ICD-
10).

2. There should be serious limitations in social
functioning.

3. The problems should not be transient, but should
be systemic and long-term and potentially chronic,
intermittent and / or recurrent.

4. Coordinated care provided by multidisciplinary teams
should be required for treatment.

Exclusion criteria:
1. Age under 18 years.

2. Conditions of dementia or other severe organic
diseases.

The users of the service in Bulgaria are included in the
study in stages, as patients of outpatient or inpatient
treatment were initially interviewed within the MHC
“Prof. N. Shipkovenski”, ready to sign an informed
consent. Subsequently, after organizing the work of
the teams and synchronizing the treatment protocols,
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Ha IPOTOKOJUTE 3a JICHCHUC, € BbBCICHO IIO-CTPUKTHO IIpU-
ABPIKAHEC KbBM KPUTCPUUTE 3a BKIKOYBAHE IO OTHOIICHUEC HA
TEXKECTTA Ha TPOTUYAHC Ha 3a00JIBaHETO.

MHTEPBEHLUUA

Cmpameauu 3a u3nbJ/IHEHUE

CTpaTel"I/II/ITe 3a C(I)OpMI/IpaHe " aJanTupaHe Ha MYJITUAUC-
HUIINIMHAPHUTE €KUM UMAT YCTUPU KOMIIOHCHTA!

1. OO6yuenue: [IpoBeneHo € IByCEIMUYHO 00y YeHHE Ha IIPO-
(decuonanuctute ot ekunute (1 ceMUIa HA MECTHO HUBO
u 1 cenmumna yueOHO mocemieane B Hunepmanaus). O0y-
YEHUETO JIONPHHECE 3a M0-100p0 pa3dupaHe Ha Mojelia
3a ICUXUYHO3/IPABHUTE HHTEPBCHIIUH, OPUCHTUPAHU KbM
BBH3CTAHOBSIBAHE U Oa3MpaHd B OOL[HOCTTA, KAKTO W 3a
puaoOUBaHe HA YMEHHS 332 paboTa MO pa3IMuyHUTE MO-
JIyJIM Ha IIporpamMara.

2. HacraBHnuecTBO 1 cynepBusus: Ha 0a3ara Ha oreHKaTa
Ha 00yYEHHETO € pa3paboTeH OOIIMPEH IJIaH 32 HACTaB-
HUYECTBO U CyIEPBH3HUs, TaKa Y€ NPUIOOUTUTE yMEHUS
Jla ce TIpUJIarar 1 MoJAbpKar ¢ TeYeHHe Ha BPEMETO, MOJI-
KpEreH! OT HeNPEKbCHATO 00YYEeHUE U KOHCYITAINU ChC
CyTNepBU3USI.

3. ITerHa kapra: [IpTHaTa KaprTa CTpyKTypHpa Ipoleca Ha
OIpesesiHe LEeNUTE Ha EKUIIUTE, €TallUuTe U CPOKOBETE 32
MOCTUTaHe Ha Te3u Lenu. [IsTHaTa kapTa ce mpociessBa
Ha BCEKH 6 Mecella Upe3 CecHsl 3a Mperie/l Ha HalpeabKa.

4. TlpocnensBane u oOpaTHa BpBh3Ka: TOYHOTO MpHIaraHe Ha
Mojiena 3a MOOMITHA TPHJKa € BayKeH KOMIIOHEHT 3a pado-
TaTa Ha eKUITUTE 3a IICKXUYHO 37paBe B 00mHocTTa. [1po-
cleIsBaHETO Ha paboTaTa W yMEHHATA/KOMICTCHIINHATE
Ha YWICHOBETE HA SKUITUTE € BayKHO 3a IT0I00psBaHE Ha Ka-
YeCTBOTO, KAKTO M 38 MICHTU(GUIIMPAHETO Ha NPOITYCKH,
KOWTO MOTaT Jja ObAaT OTCTPaHEHH B OBJIEIIIE.

NumepeeHyuoHHa 2pyna

JleyeHneTo B MHTEPBEHIIMOHHATA I'PyTIa CE U3BBPIIBA B paM-
KUTE Ha JBA MYITHAMCIUIUIMHAPHU €KHIA 32 MCHUXUIHO
31paBe B OOIIHOCTTA. BCEKM €KHUIT ce ChCTOM OT Pa3IMYHU
po(heCHOHATTUCTH — ICUXUATBP, ICUXOJIOT, MEAUIIMHCKA Ce-
cTpa u conmasieH pabotauk. Criopex Mozena, KOWTO CTaH-
JapTHO € u3moi3BaH B Hunepianaus, eAuH OT CHTPYAHHU-
LUTE € YOBEK C MCUXHMYHO 3a00IIs1BaHe, KOUTO € eKCIePT OT
OIUT, KOETO MPECTABIISIBA HOBOCT 3a bhirapusi.

B 3aBUCHUMOCT OT Hy)KI[l/ITe Ha manueHTa U KIMHUYHUTC UH-
JUKAIUU CKUIIUTEC I/I36I/IpaT OT ABa OCHOBHHU pe)KI/IMa Ha pa-
bora:

e HuauBunyanHo BoaeHe Ha ciydaid. Jleuenuwero ce u3-
BBPIIBA OT CIUH OT YJICHOBETE HA CKUIIA IIPH MAI[UCHTH B
cTabWITHA PEMUCHSL.

* VHTEH3MBHO (ACEPTHBHO) JICYEHUE B OOLTHOCTTA, KOraTo
ce HaJlara BKJIFOYBaHE Ha MO-TOJIsIM OpOoi YJICHOBE Ha eKH-
na (T.Hap. CIOJIETICHO BOJIeHe Ha cirydai). Te3u marueHTn

MENTAL HEALTH

a stricter adherence to the inclusion criteria was
introduced in terms of the severity of the disease.

INTERVENTION

Implementation strategies

Strategies for forming and adapting multidisciplinary
teams have four components:

1. Training: A two-week training of teams’
professionals was conducted (1 week at a local level
and 1 week for a study visit to the Netherlands).
The training contributed to a better understanding
of the model for community-based and oriented to
recovery mental health interventions, as well as
to the acquisition of skills to work on the various
modules of the program.

2. Mentoring and supervision: Based on the evaluation
of the training, a comprehensive mentoring and
supervision plan has been developed so that the
acquired skills can be applied and maintained
over time, supported by continuous training and
consultancy with supervision.

3. Roadmap: The roadmap structures the process of
defining the goals of the teams, the stages and the
deadlines for achieving these goals. The roadmap is
tracked every 6 months through a progress review
session.

4. Tracking and feedback: Accurate implementation
of the multidisciplinary care model is an important
component of the work of community-based
mental health teams. Tracking the work and skills/
competencies of team’s members is important to
improve quality as well as to identify gaps that can be
addressed in the future.

Intervention group

The treatment in the intervention group is carried out
within two multidisciplinary mental health teams in the
community. Each team consists of different professionals
- a psychiatrist, psychologist, nurse and social worker.
According to the model, which is standardly used in the
Netherlands, one of the collaborators is a person with
a mental illness who is a peer expert/worker, this is a
novelty for Bulgaria.

Depending on the patient‘s needs and clinical indications,
the teams choose from two main modes of operation:

* Individual case management. Treatment is performed
by one of the team members in patients in stable
remission.

* Intensive (assertive) treatment in the community,
when it is necessary to involve a larger number of
team members (so-called shared case management).
These patients are visited almost daily in their
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Ce MOCeIaBaT MOYTH BCEKUIHEBHO B IOMa UM U TAXHOTO
CBHCTOSIHHE Ce 00CHK/1a Ha EKUITHH CPEIH, KOUTO Ce opra-
Hu3upar 3 meTH ceaMudHo. [pu Te3u ciaydaun ce npunara
KOMILJIEKCHO JIEYEHUE, KOETO MOXKE /1a BKJIFOUBA CEMENHO
OPUEHTHPAHU HHTEPBEHLUH, MOTHBAIIMOHHO HHTEPBIO,
KOTHUTHBHA IIOBEJCHYECKA TEPaIlus, COIHAIHU HHTEP-
BEHIIMH B KOMOMHAIMS ¢ TIcuXxodapMakoTepamnusi.

KonmponHa epyna

31paBHUTE T'PUKM, Ha3HAYCHHW 3a KOHTPOJHATa Tpyma, ce
MoJIarat 1o CTaHAApTHHUS IPOTOKOJI, KaTO B CIydyail Ha BIIO-
IaBaHe Ha IICUXMYHOTO CHCTOSHHUE CE MTpHUJIara OOMyaitHUsIT
HA4MH Ha JeueHHe B aMOynaTopus uin OOJHUYHA Cpefa, ako
TOBA ce Hajara.

NHcmpymeHmu 3a oyeHka

B wuscnenBaHeTo ce W3MON3BAT CTPYKTypUPAHO IICHUXHA-
TPUYHO MHTEPBIO, CKAJIM 3a OICHKA, JAHHH OT MEIULMHCKH
nocuera u Gokyc rpynu. CTpyKTypHUPaHOTO NMCUXUATPUIHO
HUHTEPBIO M OTTOBapSHETO HA BBIIPOCHUIIUTE Ca C OYaKBaHA
MPOABIDKUTETHOCT 45 MHUHYTH Ha pecnoHAeHT. CTpyKTy-
PUPAHOTO NMCUXUATPUYHO MHTEPBIOTO € MPOBEJICHO B Haua-
JIOTO, NIPH BKJIIOYBAaHE B M3cieABaHeTo. OLUEHBUHUTE CKAIU
ce MOMBJIBaT IPU BKJIIOYBAHE B M3CIEABAHETO U CHOTBETHO
Ha 12-us n 18-us Mecel Ha JI€YEHHUETO (B 3aBUCHMOCT OT Bb-
MPOCHUKA).

Hali-paxauTte ckaji Ha HUBO WHAWBUAYaJIHA OLCHKaA Ca:

WHODAS 2.0 - Ckaua 3a orienka Ha yBpexaanusata va C30.
[IpencrasnsBa 00 HHCTPYMEHT 32 OLIEHKA, pa3pabOTeH OT
C30, koifTo ocurypsiBa CTaHIAPTU3UPAH METOJ 32 U3MEpPBa-
HE Ha 3/IpaBETO M yBPEXKAAHUATA U € ChOOPa3eH C pa3iud-
Hute Kyntypu. Ckamata chAabpika M3deprnareieH Habop oT
eJeMeHTH Ha MexayHapogHaTta Kiacupukanus Ha (yHK-
IHOHHUpaHeTo, yBpexkaanuara u 3apaseto (ICF). WHODAS
2.0 maBa TOCTOBEpHA OIIEHKA HA HMBOTO HA 3[IPaBETO W YB-
pekaaHMATa B 00IIaTa MOMyIAlUs Ype3 MPOYUBAHUS U U3-
MEpBaHE Ha KIMHUYHATA €(EKTHUBHOCT OT KOHKPETHU WH-
TepBeHIuU. OneHkara e 6a3upaHa Ha OMOIICHXOCOIHATHUS
MOJIeNT 32 BB3CTAaHOBABAHE M CHABPKAa 30 eleMeHTa, upes
KOWUTO C€ MPOCIEAsBaT PyHKIMOHUPAHETO M YBPEKJAHETO
3a mepuon oT mociexuuTe 30 mHu. OCHOBHU JOMEHHU ca:
pasOupaHe W KOMYHHUKAIHs, TOABIKHOCT, MOTPEOHOCT OT
TprKa, KUTCHCKU JAEHHOCTH M COIMANHO (YHKIIMOHHUPAHE.
OreHKaTa ce mpaBH B HA4aJIOTO HAa IPOYYBAHETO, Ha 12-15 1
Ha 18-ms mecerr.

EURO-QOL (Bepcust EQ-5D-3L). To3u BBIIPOCHUK € Ch3/a-
neH mpe3 1990 1. ot rpynara EuroQol u ce cbeTou ot 2 enu-
Huiy: onucarenna cuctema EQ-5D I EQ u Bu3yasnna anamo-
roea ckana (EQ VAS). Cuctemara 3a onucanue EQ-5D-3L
Ce ChCTOM OT CJICHHUTE 11T eJIeMEHTa: MOOUITHOCT, aBTOHOM-
HOCT, OOMYalHU JEHHOCTH, 0OJKA/TUCKOM(POPT U TPEBOXK-
HOCT/JeTIpecus ¢ TPUCTEIIEHHA CKaJjla 32 OI[CHKa.

Busyannara ananoroBa ckana EQ VAS maBa BB3MOXKHOCT 3a
CaMOOLIEHKA Ha 3[IpaBeTo Ha NalueHTa. B Hes kpailHuTe TOY-
KM ca MapKUpPaHHU Kato: ,,Hal-1o0poTo 3paBOCIOBHO CHCTOSI-
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home and their condition is discussed in team
meetings, which are organized 3 times a week.
In these cases, complex treatment is applied,
which may include family-oriented interventions,
motivational interview, cognitive behavioral
therapy, social interventions in combination with
psychopharmacotherapy.

Control group

The health care assigned to the control group is provided
according to the standard protocol, and in case of
deterioration of the mental state the usual method of
treatment in an outpatient or hospital setting is applied,
if necessary.

Assessment Tools

The study used a structured psychiatric interview,
assessment scales, data from medical records and focus
groups. The structured psychiatric interview and the
answering of questionnaires are expected to last 45
minutes per respondent. The structured psychiatric
interview was conducted at the beginning, when included
in the study. The assessment scales are completed when
included in the study and on the 12th and 18th month of
treatment, respectively (depending on the questionnaire).

The most important scales at the level of individual
assessment are:

WHO Disability Assessment Schedule (WHODAS 2.0).
It is a common assessment tool developed by the WHO
that provides a standardized method for measuring
health and disability and is tailored to different cultures.
The scale contains a comprehensive set of elements
of the International Classification of Functioning,
Disability and Health, known more commonly as ICF.
WHODAS 2.0 provides a reliable assessment of the level
of health and disability in the general population through
studies and measurement of the clinical effectiveness
of specific interventions. The assessment is based on
the biopsychosocial model of recovery and contains 36
elements that track functioning and disability over the
last 30 days. The main domains are: understanding and
communication, mobility, need for care, life activities
and social functioning. The assessment is made at the
beginning of the study, on the 12th and 18th month.

EuroQol five-dimensional questionnaire, three-level
version (EQ-5D-3L). This questionnaire was created in
1990 by the EuroQol group and essentially consists of 2
pages - the EQ-5D descriptive system (page 2) and the
EQ visual analogue scale (EQ VAS) (page 3). The EQ-
SD-3L descriptive system comprises the following five
dimensions: mobility, self-care, usual activities, pain/
discomfort and anxiety/depression and each dimension
has 3 levels.

The EQ visual analogue scale (EQ VAS) allows for self-
assessment of the patient‘s health. In it, the endpoints

36 BN NN Tov13 M MKd.3 M W W BEbJITAPCKO CMIUCAHME 3A OBLLECTBEHO 3[IPABE M M M 2021 I M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.13 M M Ne3 W W =



NMCUXMYHO 3APABE

Hue* u ,,Hai-nomoro 3apaBocnoBHo cherosinue. EQ VAS
MOXe€ J1a Ce U3MOI3Ba KaTo KOJIMYECTBEHA MspKa 3a 37paBeH
pe3yaTaT Cope] INYHATa OLIEHKa Ha caMus nmarueHt. Yact
OT CKaJlaTa ce IIOI'bJIBA OT PECIIOHIEHTA, a APYTa — OT WIEH
Ha €KUIl B HAYaJOTO Ha MPOYYBAHETO, Ha 12-ust u Ha 18-us
Mecell OT IPOYIBAHETO.

Bobrpocuuk TiC-P (27). Pasriexna ciieHuTe BUJOBE pa3xo-
nu: (a) pa3xoau, MPOU3THYAIIM OT TOJaraHeTo Ha 37paBHU
rpuxu; (0) pa3xoay Ha MAMEHTUTE U TEXHHUTE CeMENCTBa
3a IBTyBaHe M HE(OPMATHH I'PUKH; (B) Pa3Xoiu, IPOU3TH-
Yaly OT 3aryOu Ha MPOU3BOJUTEIHOCT MOPaan OTCHCTBUS
U T0-Masika e)eKTHBHOCT MPH XOparTa, KOMTO ca HAaeTH Ha
pabora. Pazxonure me ObAaT M3YMCISIBAHHU C MOMOILITA Ha
TIO/IXOJT ,,0TJI0JTY Harope' (MM MUKPO M3YHUCISIBAaHE Ha Pas-
XOIUTE), KBECTO CAMHUIIUTE 3/IPaBHU YCIYyTH CE yMHOXa-
BaT IO TSAXHATa MOAXOASIA EANHNYIHA Ce0ECTOHHOCT U ce
CyMUDAT, 3a 1a C€ OCUTYPH 00IIIa OlleHKa Ha pa3xonute (28).
PasxomuTe 111e ce n3MepBar B MECTHA BallyTa, HO 32 HKOHO-
MHUYECKaTa olleHKa e ObAaT npeodpa3yBaHH B €BpPO, KaTO
me ObJaT OTYUTAHM KAaKTO OOMEHHHMTE KypCOBE, Taka W
KOHKpETHATa MOKyNaTeJIHa CIOCOOHOCT B Pa3IMYHUTE AbP-
xaBu. PeeperTHara ronquna 3a pazxogure me Obae 2018 1.
BBIpocHUKBT ce MombJiBa OT W3CIIEN0BATENs B HAYAJIOTO,
npe3 12-us Mecel u ciie]] Kpasi Ha MPOyYBaHETO.

INSPIRE Bwnpochuk, uspadoren ot King's College Jlon-
JIOH. ChIBpKa 28 eleMeHTa 3a OICHKa Ha MOoJKperara 3a
BBH3CTaHOBsBAHE. PeCHOHZ[eHTI/ITe OTTOBApPAT B HAYAJIOTO Ha
MIpoy4BaHeTo — Ha 12-us u 18-us mecer.

CkaJia 3a caMOOLIEHKa Ha Bb3cTaHOBsIBaHETO RSA-R.— cka-
JaTa 3a CaMOOIIGHKAa Ha BH3CTAaHOBIBAHETO CHABPKaA 36
eJeMeHTa, MpeHa3HAYCHN 3a OLleHKA Ha CTETeHTAa Ha MpH-
JIO)KEHUE Ha MporpamMara B Impoleca Ha Bb3CTaHOBSBaHE Ha
BCEKH PECMOHACHT. ToBa € MHCTPYMEHT, MpeaHa3HAYCH 3a
pasrno3HaBaHe MOJI3UTE OT MpHUJIoKeHaTa nporpama. [lo-Bu-
COKHTE pe3yiTaTH MO cKajara OTYUTAT CHOTBETHO IMO-BU-
COKaTa MOTUBHPAHOCT HA YICHOBETE HA €KUIa Jla MpuiiaraTt
(hoKycUpaHU BbPXY Bb3CTAaHOBsBaHETO MpakTuku. CkaaTa
ce MOIMbJIBA OT IOCTABYUIUTE HA YCIYTH, T.€. OT YJICHOBETE
Ha €KHuIla, B Ha4aJI0TO Ha NPOoy4BaHeTo, npe3 12-us u 18-us
MECELl OT U3CIEABAHETO.

BCI/I'-IKI/I JaHHH, nonyquM 1o BpeMe Ha U3IBJIHCHUCTO HA
MPOEKTa, ca 3aluTeHu chriiacHo OO MpaBuiia 3a 3aluTa
Ha nanHute, OO perinament Ha EC 3a 3amura Ha jaHHUTE
(EC) 2016/679).

MocmuzHamu pe3ynmamu o npoekma 0o
MoMeHma

OOyuenu ca aBangeceT u net npodecuonanucta ot L[I13
»IIpod. Hukona Hlunkosencku™ B Codus. Chopmupanu
ca JiBa MOOMJIHU C€KHIIa, BCEKH OT KOMTO BKJIFOYBA MICHXHA-
TBP, ICUXOJIOT, COIlMalieH pabOTHUK, MEAUIIMHCKA CecTpa U
eKcriepT oT onut. YsieHoBeTe Ha MOOMITHUTE CKHUIH y4acT-
Baxa B o0yueHnue B Hujepnanaus 3a HauMHa, 110 KOWTO 1a
ce IpuIarar eJeMEeHTHTE Ha mporpaMara. 3a I'bpBH MbT B
MOOWMJIHHSI €KHUII ca BKJIIOYEHH U €KCIIEPTU OT OMUT, KOUTO
Ype3 CBOSI ONMUT B O0JIElyBAHETO U CIIPABSIHETO C ICUXUYHH
KpH3U MoMaraT Ha TalMeHTUTe, BKJIIOUYEHH B IIporpamara.
[IpoBenenu ca MHTEPBIOTA 3a BKJIIOYBAHE B Iporpamara u
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are marked as: ,the best health state and ,,the worst
health state”. The EQ VAS can be used as a quantitative
measure of health outcome according to the patient’s
own assessment. Part of the scale is completed by
the respondent and another by a team member at the
beginning of the survey, on the 12th and 18th month of
the survey.

Treatment Inventory of Costs in Patients with psychiatric
disorders (TIC-P) questionnaire (27). It shall consider the
following types of expenditure: (a) expenditure arising
from the provision of healthcare; (b) travel and informal
care costs for patients and their families; (c) costs arising
from losses of productivity due to absences and lower
efficiency of people employed. Costs will be calculated
using a bottom-up approach (or micro-costing), where
health service units are multiplied by their appropriate
unit cost and summed to provide an overall cost estimate
(28). Costs will be measured in local currency, but will
be converted into euros for economic evaluation, taking
into account both exchange rates and specific purchasing
power in different countries. The reference year for
expenditure will be 2018. The questionnaire is completed
by the researcher at the beginning, in the 12th month and
after the end of the study.

INSPIRE questionnaire developed by King's College
London. It contains 28 elements for assessing recovery
support. Respondents answered at the beginning of the
survey - at 12 and 18 months.

Recovery Self Assessment-Revised (RSA-R) scale. The
self-assessment scale for recovery contains 36 elements
designed to assess the degree of application of the program
in the recovery process of each respondent. This is a tool
designed to recognize the benefits of the applied program.
Higher scores on the scale reflect a correspondingly
higher motivation of team members to apply recovery-
focused practices. The scale is filled in by the service
providers, ie. by team members, at the beginning of the
study, in the 12th and 18th month of the study.

All data obtained during the implementation of the
project are protected in accordance with the General
Data Protection Rules, the EU General Data Protection
Regulation (EU) 2016/679).

Project results achieved to present

Twenty-five professionals from MHC ,,Prof. Nikola
Shipkovenki” have been trained in Sofia. Two mobile
multidisciplinary teams have been formed, each
of which includes a psychiatrist, a psychologist, a
social worker, a nurse and a peer expert/worker. The
members of the mobile teams participated in training
in the Netherlands on how to implement the elements
of the program. For the first time, the mobile team also
includes peer workers who, through their experience in
illness and coping with mental crises, help the patients
included in the program. Interviews were conducted
for inclusion in the program and two groups of patients
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ca copMHpaHu ABE Ipynu nauueHTu ot o 100 gymm — ekc-
NepuMeHTaHa 1 KOHTposiHA. HampaBeHa e olieHKa Ha HyX-
JIUTEe, U3TOTBCH € IIaH 3a JIeHCTBUE/IIBTHA KapTa U € Mpo-
BEJICH MOJIMTUYECKHU JHAJIOT ChC 3aMHTEPECOBAHUTE CTPAHHU.
Pasnucanu ca mpoToKoJIM 3a JieYeHHe, ChOOPA3EeHH C IICUXHU-
ATPUYHUTE CTAHAAPTH 3a JICUCHUEC HAa TC)KKaTa ICUXHUYHA 60'
nect. HanpaBeHu ca OLIEHKH Ha ChbCTOSIHUETO Ha MAIUEHTUTE
OT KOHTpOJIHATa U €KCIIEpUMEHTAJIHATa I'pyna npu BKJIOYBa-
HETO UM B nporpamara u Ha 12-us mecen. Ilpencrou onenka
Ha 18-us1 Mecell, aHaIu3, CPAaBHUTEJICH aHAIN3 1 0000IICHHE
Ha pe3yNTaTUuTe.

3AKNIOYEHUE

[IpoextsT RECOVER-E mpenoctaBs BB3MOXKHOCT 3a HOB
HOJXOJ] IIPH JICYCHUETO HA TEXKKHUTE IICHXUYHU 3a00JsiBa-
Hus B bearapus. MHTerprpaHuTe NCUXUATPUYHN YCIYTH B
OOIHOCTTA, KOMTO BKJIIOYBAT MEIUIIMHCKO JICYCHUE, KAKTO
U TICUXOJIOTMYECKa U COLMAHA IOJKpera, Mofo0psBaT Cb-
TPYIHUYECTBOTO B JICYCHHETO M HAaMaJIsiBaT YecTOTaTa Ha
NCUXOTHYHHTE PeUAnBH. [IpegocTaBsHeTO Ha IICHXUYHO3-
JOpaBHHU YCIYTH B OOIIHOCTTAa OCHTYpsiBa IO-100pU pe3yl-
TaTH B JICYCHUETO, ITOJKPEIs IM0-100p0 JIMYHO U COLIMATHO
(GYHKIMOHHpaHE U BOAM JI0 MOZOOPEHO KaueCTBO Ha JKUBOT
Ha MallMeHTHTE C TeKKH NCUXUYHU pa3cTpoiicTa. Karo pe-
3yNTaT HaMaJlsgBa CTHIMaTa KbM Xopara ¢ NCUXHYHO3/paB-
HU MPOOJIEMH U Ce IOIKPEIs BKIOYBAHETO UM B )KHBOTA Ha
oOIHoCTTA.
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OLIEHKA HA CTPECA INPH
CTYAEHTWU NO MEOAUUUNHA OT
MEOUMUUNHCKU ®AKYINITET HA

CO®UNNCKN YHUBEPCUTET ,,.CB.
KNn. OXPUOCKU*

Jlionmuaa Usanosal, Pocuna Ionmosal, Mupuo Bykos?

1CY,,Cs. Knumenm Oxpuocku, Meouyuncku
Gaxynmem,
2 Koncyamanm-cmamucmux

PE3IOME

Buwveeoenue: Cmpecvm e eOun om cepuosHume puckosu ax-
mopu 3a cmyoenmume no MeouyuHd, Koumo 800u 0o oenpe-
CUsl, HUCKA CAMOOYEHKA, NCUXUYHU U MemAaboIumuu Hapy-
wenus. Husomo na cmpec napacmea nocmenenHo 6 xo0d Ha
obyuenuemo. Ycmanoeasanemo na ooewjume Cmpeco2eHtu
Gaxmopu 0asa 6v3Mm0dcHOCM 0a ObOAm pa3padbomenu UHOU-
BUOYAIHU U 2PYNOGU CcmMpame2uu 3a CHPAGHe CbC cmpecd,
cneyuguunu 3a cmyoenmume no MeOUyUHda.

Len na nacmosiwyomo npoyusame e 0a ce YCmaHoesim cmpe-
coceHnume Haxkmopu u HUBOMoO Ha cmpec cped CMmyoeHmit no
Meouyuna

Memoou: IIposedeno e ankemno npoyusane cped 86 cmy-
Odenmu no meduyura om Meouyuncku gpaxyimem na CY ,,Ca.
Knumenm Oxpuocku®, 32 mvorce u 54 scenu no epeme na VI
u VII cemecmvp om obyuenuemo. Ilpunodcena e cneyuaino
paspabomenama 3a yeama aHKemuda Kapma cvC cledHume,
2eHepupawju cmpec HanpasieHus: y4eOHo cbObpIcanue, yye-
ben npoyec u akademMudyHa OUCYUNIUHA, MeHCOYIUUHOCTNHU
83aumoomuowtenus, unancu u oenpusayus (noOKpena u
KOHKYPEHYUS), Xpanene u CIui Hd HCUSOM.

Pesynmamu: Iloseue om nonogunama om cmyoenmume on
06ama noia nposeseam CpPeoOHO HUBO HA CIMpec, No-uspase-
HO 6 Kpasi Ha cemecmvpa. Bodewu cmpecozennu gaxmopu
ca eucoxkama yuebOHa HAMOBAPEHOCM, 20JAM 00eM UHGop-
Mayus u HanpesiceHe om oOyYumenHus u UsNUmHus npoyec,
oepanuyenu GUHAHCOBU Pecypcu U NPeKoMepeH pOOUmeicKu
konmpon. Habniooasam ce napyuieHusi Ha CoHs U 4Y6CME0 Ha
Hecuzyprocm. Heszasucumo om cwvwecmsysawusm cmpec,
HUCKAMa Qu3uvecka akmueHOCH U 0epuyum Ha CbH, He3HA-
yumesen e Oposam Ha cmyoenmume ¢ OMKIOHEHUs. 8 Me2I0NO
u memabonumen CUHOPOM.

3aknwuenue: Pesynmamume om uscie08anemo o4epmasam
ocHoeama 3a paspabomeare HA UHOUBUOYATHU U 2PYNOBU
cmpamezuu 3a ynpaesienue Ha cmpecd 8 MeOUuyuHcKume yHu-
gepcumemu.

KurouoBu 1ymu: crpec, MEAUIIMHCKO 00pa3oBaHMUE,
CTpECOreHHH (PaKTOPH, CTYASHTH IO MEAMIIMHA
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AN EVALUATION OF STRESS
AMONG MEDICAL STUDENTS
AT THE FACULTY OF MEDICINE,
SOFIA UNIVERSITY “ST. KL.
OHRIDSKI”

Ludmila Ivanoval, Rositza Popova', Mircho Vukov?

Sofia University ,,St. KI.Ohridski “, Faculty of
Medicine;
2Statistician- Consultant

ABSTRACT

Introduction: Stress is identified as a leading risk factor
for medical students, causing depression, low self-esteem,
mental and metabolic disorders. The level of stress
increases gradually during medical training. Identifying
the key stressors makes it possible to develop targeted
individual and group strategies for coping with stress for
medical students.

Aim: the present study aims to identify stressors and
stress levels among medical students.

Material and methods: a survey was conducted on 86
medical students from the Medical Faculty of Sofia
University ,,St. Kl. Ohridski, 32 males and 54 females
during the 6th and 7th semesters. A specially developed
questionnaire with the following stress-inducing areas
was applied: learning content, educational process,
and academic discipline; interpersonal relationships,
finances, and deprivation (support and competition),
nutrition, and lifestyle.

Results: More than half of the students of both sexes show
an average level of stress, more pronounced at the end of
the semester. Leading stressors are excessive workload,
a large amount of information and stress from the
learning and exam process, limited financial resources,
and excessive parental control. Sleep disturbances and
feelings of insecurity are observed. Despite the existing
stress, low physical activity, and sleep deficit, the number
of students with bodyweight deviations and metabolic
syndrome is insignificant.

Conclusion: The results of this study outline the basis
for developing individual and group strategies for stress
management in medical schools.

Keywords: stress level, medical education,
stressors, medical students,
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BbBEOEHUE

OO0yueHHeTOo 0 MEUITUHA € TIPOIIEC, CBBP3aH ChC 3HAYUTEI-
HO NCHXOEMOI[HOHATHO HATOBapBaHE, MOPaad KOETO HUBOTO
Ha CTPEC CpeJl CTYJACHTUTE-MEIUIN € 3HAUUTEITHO T10-BUCOKO
B CPaBHCHHE C TOBa Ha 00INaTa MOMYJAIUs U CTYJACHTUTE OT
npyru cnenuanHoctd  (1,2). [ToBeueTo mpoyuBaHus, CBBP-
3aHH C TO3W IPOOJIEM, TIOKA3BaT, Ye HA-CUJICH € CTPECHT B
IIBPBUTE TOAMHH HAa CICIBAHETO IO BpEeMe Ha MPEAKINHNY-
HOTO U [TPEeX0/ia KbM KIIMHUYHO 00y USHHUE 10 MEUIIMHA U TOH
HEPSIKO BOJH 10 OE3MOKONCTBO, CTPAXOBE U MEPCUCTUPAIIH
JICTIPECUBHY CHCTOSIHMUSI, KOUTO TIPU HSKOH JIUIA TMPOrPECH-
par (3,4, 5, 6). YcraHOBsIBa Cce, Ue ICHXUIHOTO 3/IpaBe Ha CTY-
JICHTUTE Ce BJIOIIABA CJIE]] HAYaJIOTO Ha MEAHMIIMHCKOTO 00y-
YCHHE U OCTaBa HEYCTOMYMBO IO BPEME Ha IEIHUS MIEPUOJ] Ha
caenane (7). [To-cTpecupanu ca CTyJeHTKUTE 110 MEIUIIMHA.
[Ipu TX HUBOTO Ha CTPEC MPOrpecrpa ¢ BCCKH CIICABAII KYPC,
CBBP3aHO € MPEAUMHO C KIMHUYHUTE JUCIUTIIUHY U CE TPOsi-
BsIBa C HEYBEPEHOCT M HECUT'YPHOCT 32 cripaBsiHe (8).

CpaBHUTENHN TPOYYBAaHHS 3a OLCHKA Ha HUBOTO Ha CTPEC
Cpel CTYACHTHU OT Pa3INYHU MEIUIINHCKH YHUBEPCUTETH HE
YCTaHOBSIBAT CHIIECTBEHA Pa3iKa, KOETO TOKa3Ba, 4e Mpo-
0JIEeMBT € TI0-CKOpPO B pe3yJiTaT Ha MPETOBApEHHs y4ueOeH
MIJIaH ¥ He ce JBJDKH TOJKOBA Ha cpenaTta Ha oOydenue (9). B
BT)HFapI/Iﬂ CC YCTAaHOBsABA, Y€ CpCa MOBEYETO OT CTYJACHTUTC
MEAUIU CTPECHT € 3HAYUTCIICH U C€ IMMPOABABA C TPEBOXKHOCT
Y 4ecTH JenpecuBHU cheTosiHus (10).

XPpOHUYIHHSAT CTPEC MOXKE J1a IOBEIIE 0 3HAYUTEITHU TPOMCHH
B XpaHEHETO W HapyIICHUS B XPAHUTEITHHUS CTAaTyC. YCTAaHO-
BEHO €, 4€ CTPECHT BOJIX JI0 MIOBHUIIICHA aKTHBHOCT HA XUTIO(DH-
30-XHMIIOTAJIAMO-aIpeHAIHATa CUCTEMA, TOBUIIIEHO HHUBO Ha
KOPTHU30JI B KPBBTA U YBEJIMUEH PUCK OT METAOOIUTEH CHUH/I-
POM U 3aTIBCTSIBaHE, MPOOIEMHU YCTAHOBSIBAHU HEPSIKO MPH
cryaentu o meauiuua (11, 12). CtpechT Moxke aa 10Beje 10
MIPOMEHHU B U300pa Ha XpaHU KaTo MPOBOKUpaA T.HAP ,,eMOIHO-
HaJIHO XpPaHEHE", KOETO OT CBOSI CTPaHa CTUMYJIUpa KOHCYMa-
LK1 HA HE3JIPAaBOCJIOBHU XPaHU B rosieMu konuyecTsa (13, 14).

3a ycmemnrHo ympaBlieHHE Ha cTpeca M pa3paboTBaHe Ha Tpe-
HOPBKH 3a MO-IECHO aJalTHPaHe KbM aKkaaeMH4YHaTa cpena
€ HY)KHO J1a C€ YCTAHOBST OCHOBHHMTE ()aKTOpH Ha cTpeca B
00y4eHHETO [0 MEULIMHA B CBOTBETHOTO Y4eOHO 3aBEICHHE.

Hen Ha HACTOALIOTO MPOYYBAHE € J1a C€ YCTAHOBSIT CTPECO-
TeHHUTE (aKTOPU U HUBOTO HA CTPEC CPEl CTYICHTH IO Me-
nuiuHa B Menuuuackus pakynteT Ha Coduiicku yHUBEPCHU-
tet ,,CB. K. Oxpunacku®.

MATEPWAN U METOOU

3a olleHKa HAa HUBOTO Ha CTPEC Ha CTYACHTH B CIICIIHAIHOCT
LMenuiuHa™ Ha Menunusacku dakynret, CY ,,Ca. Ki. Oxpua-
cku” mipe3 2017/2018 1. e mpoBeIeHO TPaHCBEP3aIHO AHKETHO
MpOyYBaHE, IBYKPAaTHO B XOJla HA ¢/HA KaJICHJapHA TOJMHA
(pe3 6-Tu ceMecThp U 7-MU CEMECThP, CbOTBETHO B Kpast Ha
ydyeOHaTa TOIMHA ¥ B HAYAJOTO HA CIe/BaIlaTa) mpe3 Mece-
[UTE IOHU U OKTOMBpH. [IpoBemeHu ca 0o0mo 86 aHKETH ChC
CcBHOTBETHO 41/45 ctynenTn (00mmo 32 MBxe 1 54 sxeHu). AH-
KEeTHPAHETO 3a CAMOOIICHKA Ha CTPeca € M3BBPIICHO TP SAHH
U CBIIN CTYAEHTH ABYKPATHO, KaTo 00XBaThT € 85%-94% o1
CHOTBETHHS BUITYCK “‘MEIWIINHA . YHaCTHETO HA CTYJCHTHUTE
€ MTOoOpOBOTHO cliel TIOATHUCBAaHE Ha WH(M)OPMHUPAHO ChIJIa-

MENTAL HEALTH

INTRODUCTION

Medical education is a process related with a significant
psycho-emotional loading that's why the level of
stress among medical students is significantly higher
compared to the general population and students with
other specialties (1,2). Most of the studies concerning
this problem show that the first years of the educational
process are most stressful — during the preclinical
training and the transition to the clinical training — and
this period often leads to anxiety, fears and persistent
depressive symptoms, which may have a progression to
some people. (3,4,5,6) It is established that the mental
health of the students is worsened after the beginning of
the medical education and it is unstable through the whole
period. (7) More stressful are the female medical students
— their level of stress is increasing each subsequent year
which is related mostly with the clinical disciplines and is
manifested with uncertainty to deal with (8).

Comparative studies for evaluation of stress level among
students of different medical universities, don't establish
significant difference, which means that the overloading
educational plan is the reason, but not the educational
environment (9). Itis found in Bulgaria that stress among
medical students is considerable and is manifested with
anxiety and depression (10).

Chronic stress may lead to great changes in diet and
disturbing the nutritional status. It is established that
stress leads to increased activity of the pituitary —
hypothalamic — adrenal system, increased levels of
serum cortisol and increased risk of metabolic syndrome
and obesity — problems which often are found among
medical students (11,12). Stress may lead to changes of
food choices which provoke the so called “emotional
eating” — that stimulate the consumption of “junk foods”
in large quantities (13, 14).

For successful stress managing and formulating
recommendations for easier adaptation to the academic
environment is necessary to find out the main stressful
factors of medical education at the relevant universities.

The aim of the study is to identify the stressors and
stress levels the medical students at the Medical Faculty
in “St. K1. Ohridski”, Sofia University.

MATERIAL AND METHODS

To evaluate the stress level of medical students at the
Medical Faculty, “St Kl. Ohridski” Sofia University
during 2017/2018 a cross-sectional study is conducted
twice during one year (6th and 7th semester — at the end of
the 3rd academic year and at the beginning of the next 4th
academic year) - during June and October. We performed
86 questionnaires with respectively 41/45 students (total
32 men and 54 women). The questions of self-evaluation
of stress are performed to the same students which
represent 85-94% of the respective medical grade. The
participation of the students is voluntary after signing an
informed consent for participation. The questionnaires

BN W W Tov13 M MK+.3 M M W BbJFAPCKO CMNCAHME 3A OBLECTBEHO 3/IPABE I 1 I 2021 M M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.13 M MNe3 W W 41



MCUXMYHO 30PABE

CHC 3a ydacTue. AHKeTHUTE ca NOITBJIBAHU CAMOCTOSITETHO OT
Y4aCTHULUTE 110 BPpEMC U3BBH PCAOBHUTE y‘-Ie6HI/I 3aHATHS.

3a mesita Ha MPOYYBAHETO € pa3padoTeHa aHKeTHA KapTa. [1pu
CH3/IaBAHETO M €A M3MOJI3BAHU HHCTPYMEHTAPHYM 32 OILICHKA
Ha TICHXOJIOTWYECKHUS ANCTPEC: CKaJlaTa Ha TICHXOJIOTHYECKH
nuctpec Ha Kessler (K10) 1 BEIIpOCHUK 3a cTpec MpH CTYICH-
TH 10 MEJUIIMHA, AJaNTHPAHU KbM LIEINUTE HA CHEHU(PUIHOTO
npoyuBane (15, 16). CTpykTypHupaHaTa aHKeTHa KapTa ChIbp-
*a 21 BbIIpoca, KOUTO JaBat Haii-00111a npejcrasa 3a HaJInYH-
€TO Ha CTPECOreHHU (PAaKTOPH M TAXHOTO OTPAKEHHE BBPXY
MICUXMYHOTO CHCTOSTHUE Ha CTYJEHTa, KaTO BKJIIOYBAT U Bb-
IIpOC 3a IPOMEHN B XPaHUTEIHOTO IOBeJIeHne. Brrpocute ca
pas/iesieHH YCIIOBHO B CIIGHUTE TPYITH: HAIIPEKEHHE OT yueO-
HO ChABpPKaHUE, yueOeH MpoIlec U akaJleMUYHAa JUCIUIUINHA,;
MEXIYJINIHOCTHU B3aUMOOTHOIICHNUSI, (PUHAHCH | JIeTIPHBA-
s (TMOZIKpeTIa U KOHKYPEHIUS), XpaHEHE U CTHJI Ha KHUBOT.

CamMoornieHKaTa Ha CTpeca € U3BBPIICHA IT0 MEeTCTENeHHA CKa-
na, kato |1 oTroBaps Ha Hal-HUCKA, a 5 Ha Hal-BUCOKA CTETICH
Ha CHOTBETCTBHE C MOCOYEHNUTE TBBPIACHUS: HUKOTA, PSJIKO,
MOHSIKOTa, Y€CTO U MHOro 4ecto. MHauBuayanmHuTe OaiHu
oleHKH (hOpMHpAT CHOTBETHU Ha HUBOTO Ha CTPEC CKOPOBE,
KOWTO C€ MHTEepIpeTHpar kakrto ciensa: 0-20 — 100bp KoH-
Tpoi Ha cTpeca, 20-40 — Hucko HUBO Ha cTpec, 41-60 - cpen-
HO HUBO Ha cTpec (IpenopbuBa ce 00CHKIaHE Ha MEPKH 32
mpeooIsiBaHe); Ha 61 — BUCOKO HUBO Ha cTpec ( Haara ce
crenraIn3upana nomorr). JJombIHAITEIHO KbM aHKeTaTa ¢
OLIEHEH aHTPONOMETPUYHUSAT CTATYC KaTO ¢a U3MEPEHHU Pb-
CTBHT U TErJIOTO Ha AHKETHUPAHUTE CTYAECHTH U € U3UUCIICH
uHjekc Ha TeaecHa Maca (MTM) kr/m>.

Craructuyeckara 00paboTKa BKITFOUBA M3MOJI3BAHE HA CIIC-

HHUTE METOMIU:

1. BapuanuoHeH aHajgM3 Ha KOJUYECTBEHH MPOMCHIINBU
(cpemHa CTOWHOCT, CTaHAAPTHO OTKJIOHEHHE, MEIHaHa,
MUHHUMYM, MaKCUMYM);

2. YecToTeH aHaAIW3 HAa KAYECTBCHU IPOMCHIIWBU (HOMHU-
HAJHU ¥ PAHTOBHU), KOWTO BKIJIFOYBA A0CONFOTHH YECTOTH,
OTHOCHTEIIHU YECTOTH (B IPOIICHTH), KyMYJIATUBHU OTHO-
CUTCIIHU YCCTOTH (B MPOIICHTH),

3. TI'paduunu uzo0paxeHUsI.

Memodu 3a npoeepka Ha xurnome3su:

1. TTapameTpuuHm:

1.1. T-recr 3a nBe He3aBucuMmu u3Baaku (Independent
Samples T-Test) — mpoBepka 3a paBEeHCTBO Ha JIBE
CPEIHH.

2. HenmapaMeTpHYHU METOMH:

2.1. Meton xu-kBaapar (Chi-square test) niau ToueH Tect
Ha @umep (Fisher’s exact test) — TbpceHe Ha Bpb3Ka
MEXKAY ABEC KAYCCTBCHU IMTPOMECHIIMBU.

2.2. Metonu na Kommoropos-Cmupuos (Kolmogorov-
Smirnov) u Hlanupo-Yiink (Shapiro-Wilk) 3a nposep-
Ka 32 HOPMaJIHOCT Ha pasNpeielIieHUeTO Ha KOJINYeCT-
BEHa MPOMEHJIMBA.

M3non3BaHOTO OT HAC KPUTHUYHO HUBO HA 3HAUYMMOCT € O =
0.05. CpoTBeTHaTa HyJIE€Ba XUIIOTE3a CE OTXBBPISA, KOraTo p
croiftHOCTTa (p-value) e mo-Mamka oT o.

CratucTuyeckata o0pabOTKa Ha PE3yJITaTUTE € W3BBPIICHA
cwe SPSS Bepeus 13.

MENTAL HEALTH

are filled in independently by the participants outside the
regular classes.

It is developed a special questionnaire for the purpose of
the survey. For its creation are used methods for evaluation
of mental distress: Kessler Psychological Distress Scale
K10 and a Medical Student Stressor Questionnaire, which
are adapted to the purpose of our specific survey (15,
16). The questionnaire consists of 21 questions which
give general information about the presence of stressors
and how they reflect on the mental state of the students
including their dietary behavior as well. The questions are
divided into the following groups: stress from educational
content, educational process and academic discipline;
interpersonal relationship, finance and deprivation
(support and competition), diet and lifestyle.

Self-evaluation of stress is performed by five-point
scale, as 1 is the lowest point and 5 is the highest
point according to the following statements: never,
rarely, occasionally, frequently, very frequently. The
individual scores create the relevant stress scores which
are interpreted as follows: 0-20 — good control of stress,
20-40 — low level of stress, 41-60 — moderate level of
stress (recommendation to discuss the measures to
overcome), over 61 — high level of stress (specialized
support is required). Additionally, the anthropometric
status is assessed — it is measured the height and the
weight of the participating students and the Body Mass
Index -BMI is calculated — kg/m?.

The statistical analysis includes the following methods:

1. Variation analysis of quantitative variables (arithmetic
mean, standard deviation, median, minimum,
maximum);

2. Frequency analysis of qualitative variables (nominal
and range) includes absolute frequency, relative
frequency (%), cumulative relative frequency (%);

3. Graphic images

Methods for verification of hypothesis:
1. Parametric

1.1 Independent Samples T-Test — testing the equality
of two arithmetic means

2. Non-parametric methods:

2.1. Chi-square test or Fisher exact test — searching
for a relation between two qualitative variables

2.2. Methods of Kolmogorov — Smirnov and
Shapiro-Wilk for testing the normal distribution
of a quantitative variable

We used critical level of significance a = 0.05. The
relevant null hypothesis is denied when p=value is less
than a.

The statistical study of the results is done by SPSS
version 13.
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PE3YNTATU U OBCBXOAHE

Jlemorpadckata xapakTepucTHKa Ha M3Clie/BaHaTa Ipyrna e
npeAcTaBeH B TaouI. 1.

Ta6nuya 1. [Jemoepaghcku xapakmepucmuku Ha
aHKkemupaHume cmydeHmu 1o MmeduyuHa

MENTAL HEALTH

RESULTS AND DISCUSSION

The demographic characteristic of the surveyed group is
presented at table 1.

Table 1. Demographic characteristic of the surveyed
medical students

| uschepsaHe, Il uscnepsaHe, First survey, at | Second survey, at
Kpas Ha 6-Tn Ha4yanoTo Ha 7-MK the end of 6th the beginning of
cemecTbp cemecTbp semester 7th semester
06w, 6poii (n) 41 45 Total (n) 41 45
Mbke (n) 14 18 Men (n) 14 18
enwu (n) 27 27 Women (n) 27 27
Bb3pacr (r) 22.0+0.60 22.1+1.29 Age (y) 22.0+0.60 22.1+1.29
mean = SD mean = SD
CemeeH craTtyc Marital status
® HecemeWHu 39 41 e single 39 41
® cemenHu 1 2 e married 1 2
® CBHXUTENCTBO 1 2 e cohabitation 1 2

Ha ¢urypa 1 ca npeactaBeHn pe3yiaTaTUTE OT CaMOOIEHKa-
Ta Ha CTpeca, CBbP3aH C yueOHUs [IPOLIEC IPH CTYACHTUTE 110
MeaunnHaa B Kpas Ha VI cemecTsp (I mpoyuBaHe) u B Hauaso-
to Ha VII cemectsp (II mpoyuBane).

@ue.1. CmpecoeeHHU thakmopu, c8bp3aHu C y4ebHus
npoyec, cped cmydeHmume o meduyuHa (%)

The results for self-evaluation of stress related with the
educational process among medical students at the end of
the 6th semester and at the beginning of 7th semester are
presented on figure 1.

Fig. 1. Academic stress factors among medical students
(%)

AHTa)XMPaAHOCT, HanpeXeHne, KOHKYPEeHLUA
Engagement, academic workload, competition
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50 mHuecro  often
40
30 3
20
10
0
I (] | 1] I ]
aHra)upaHoct HanpeMeHue ot HecurypHocTt/sucoka
obyueHnero/M3nuTH KOHKYpeHLUMUA
engagement academic uncertainty/high
workload/exams competition

AHTa)XHpaHOCTTa ¢ y4eOHHS mporec, ydyeOHaTa HaToBape-
HOCT M aKaJeMUYHATa JTUCHMIINHA ca B Tpymara (akropu,
KOWTO NMaT Hai-CepPHO3HO BB3JCHCTBUE BHPXY NCHXNUYECKO-
TO M (PU3NIECKOTO CHCTOSHNE HA CTYJACHTHUTE 110 MEIUIIHHA.
3HaunTeNHATa AyAUTOPHA U N3BBHAYINTOPHA 32€TOCT, BHCO-

The engagement with the educational process, overload
and academic discipline is in the group of factors
which have the most serious impact on the mental and
physical status among medical students. The significant
academic and extracurricular workload, the high
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KHTE M3MCKBaHMS KbM 00€Ma M ChIBPKAHUETO HA yUECOHMS
MaTepuall, JHIcaTa Ha BpeMe 3a ChbH M aKTHBHA MOYUBKA,
ce OLCHsIBA KaTO CEpHO3eH CTPECcOreHeH (pakTop OT 3Ha4H-
TEJICH OpOoil CTYJCHTH, 0COOCHO B HAYaJIOTO HA yucOHATA ro-
nuHa (Il mpoyuBane, 7-mMu cemecTsbp), KOraTo BCe OIIE Mpo-
THYa IporechT Ha aganTainusa. Ceprno3Ha aHTAXUPAHOCT C
yueOHHUs TpoLec ca JAekyiapupann cborBeTHO 46,4% /66,6%
OT CTYJEHTHUTE, a 3a CUJIHO HaNpeKEeHHe 110 BpeMe Ha U3IH-
TH ChOOIIABaT CbOTBETHO 34,2% / 51,2 % ot Tax (Taou. 2).
CpaBHSABaHETO Ha CAaMOOILIEHKHUTE 3a AaHT'a)KMPAHOCT B Haya-
JIOTO U B Kpasi Ha FoJ{JMHATAa MOKa3Ba CTATUCTUYECKH 3HAUUMHU
Pa3IMKU MEXy ABaTa Mepuoja Ha MPOYyUBAHETO, KaTO 3UM-
HuAT cemecTsp (11 mpoyuBaHe) ce Bp3npuemMa KaTo Mo-Ha-
toBapeH (p < 0,05). AxaaeMUYHUSIT HATUCK, B PE3YJITAT HA
BHCOKA aHT@XKMPAHOCT, U TPEKOMEpHATa eMOLIMOHAJIHA HATO-
BapeHOCT 10 BpeMe Ha U3IUT ca cpejl BoAemuTe GakTopu Ha
cTpeca B peaula MeauiuHCKH yHuUBepcutetH (17,18). U B
MIPOBEJICHOTO OT HAC MPOYYBAHE C€ YCTAHOBSIBA Hal-BHCOK
OTHOCHUTEJEH JIsJ1 Ha CTYJCHTH, KOUTO UMaT YeCTO U MHOTO
4ecTO OIJIAKBAHMS, CBBP3aHU C MPEKOMEpPHa 3aeTOCT C ay-
JUTOPHU M U3BBHAYJUTOPHU 3aHUMaHUA - 36,6% B Kpas u
40% B HauaJoOTO Ha ceMecTbpa. V3BecTHaTa pas3yinKa Mex-
Jly HauaJoTO U Kpas Ha CEeMEeCThpa Ce JBbJIKU Hal-BEPOSTHO
Ha HacTBIIMJIATa aJaNnTalus KbM YU4eOHHS MPOIleC B XOAa Ha
yueOHaTa ronuHa. B mocreiHara nuTeparypa He OTKpPUXME
MpOyYBaHUs, KOUTO [TOKa3BaT pas3jiuka B HUBOTO Ha CTPEC B
X0J/la Ha CEMECTBpa, a M0-CKOPO B X0/ Ha ISJIOCTHOTO 00y-
yenue. [lopeuero aBTOpH yCTaHOBABAT Hali-BUCOKO HUBO Ha
CTpecC o BpeMe Ha Ipexoja OT MPEeIKIMHUYHOTO KbM KIIH-
HUYHOTO 00y4eHHUe (B TPETH Kypc), KOETO HE ce BIMse OT Ha-
YiHA HA YCBOSIBAHE HA yUEOHMS MaTepuaj WK OT METOAUTE
Ha MpernojiaBaHe — TPAAUIIMOHHN I MPOOJIEMHO Oa3upaHu
(19, 20).

HecurypHocT u ycemane 3a KOHKYpPEHIHS ca CyOeKTHBHH
MIPOSIBH, KOUTO Ca MO-M3Pa3eHH B HAYAJIOTO HAa CEMECThbpa
(22%) u ce mpeononsBaT B Kpas, MPeAHd M3IMHUTHATA CECHS
(14,7%). ToBa ce cpoOmaBa ot 1/5-1/6 ot aHKeTHpaHUTE CTY-
JICHTH ¥ OW MOTJIO JOHSKBJE J1a C€ CBBP)KE C HHCKA CaMOO-
LIEHKa, KOSTO Ce MPOsIBSIBA, C HEBB3MOXKHOCT 32 ChCPENLOTO-
yapane (17,1% / 22,2%) n necurypnocr 3a crupassue (19,5%
/ 20%). YcTaHOBEHO €, 4e HUCKaTa CaMOOILIEHKa U HeJJOOPOTO
CaMO4YyBCTBHE ca IPUUYUHHU 32 JCHPECHS], CTPAXOBH HEBPO3H
U HHCKA YCIIEBA€MOCT CpPeJl CTY/ASHTH 110 MEIUIHA, KOETO
MIPECTaBIsABA PUCK 3a TAXHOTO NCUXUYHO 37apase (22). Ilpu
4acT OT aHKETUPAHNUTE C€ KOHCTATHPAT peAnla MpU3HAIH
Ha cTpec. YCTaHOBEHUST B IPOYYBAHETO OTHOCHTEIEH ST
Ha CTYJCHTH C HEYBEPEHOCT W HHUCKA CAaMOOLICHKA ChBIIAJa
C TO3M Cpel CTYNCHTHUTE-MEAWLHN B JPYTH YHUBEPCHUTECTH
(23). Haxon aBTOpHM CUMTAT, Y€ TO-HUCKA CAMOOILIEHKA UMaT
JKEHUTE-CTYICHTKH, KOUTO ca U I0-cIab0 MOTHBHUPAHHU 32
NocTurane Ha npodecuoHannu ycnexu (2). B resn cinyuan
€ HeoOX0IMMO JIa ce OTYNTa He caMo crennpukara Ha o0y-
YEHUETO, HO M KYJATYPHUTEC W WHIUBHAYATHHUTE Pa3IUuMs
MEXy CTYACHTHUTE, Thi KaTo Te3H (GaKkTOPH ca ¢ He Mo-MaJl-
KO 3HAUCHHE OT CAMHUTE NPOrpaMu 3a 00yUeHHe.

MENTAL HEALTH

requirements on the volume and content of the learning
materials, lack of time for sleeping and active breaks
are assessed as serious stress factors from significant
share of the students especially at the beginning of
the academic year (2nd survey,7th semester) when the
process of adaptation is still ongoing. A significant
engagement with the educational process is declared
by respectively 46,4% / 66,6% of the students and
overload during exams report 34,2% / 51,2% (Table
2). Comparison of self-evaluation of engagement at the
beginning and at the end of the academic year shows
significant differences between the two periods of the
study as the winter semester (2nd survey) is assessed
as more overloaded (p<0,05). The academic pressure
as a result of the high engagement and high emotional
overload during exam are among the leading stress
factors in many medical universities (17, 18). We
also registered the highest relative share of students
who often and very often complain from excessive
workload concerning curricular and extracurricular
employment, 36,6% at the end and 40% at the
beginning of the semester. The difference between
the beginning and the end of the semester is probably
due to the adaptation to the learning process in the
course of the academic year. We did not find in the
literature, studies that show such a difference in the
stress level in the course of the semester but during
the entire study period. Most authors find the highest
level of stress during the transition period from pre-
clinical to clinical education (3rd year) which is not
influenced by the way of learning, the new material
or the methods of teaching — traditional or problem-
based (19, 20).

Insecurity and sense of competition are subjective
manifestations which are more expressed at the
beginning of the semester (22%) and they are
overcome at the end, before the exam session (14,7%).
This is reported by 1/5 — 1/6 of the students and we
can interpret by low self-esteem which is performed
with inability to concentrate (17,1% /22,2% ) and
uncertainty to cope (19,5% /20%). It is found that low
self-esteem is a reason of depression, neurosis and low
success among medical students which poses a risk
for their mental health (22). Some of the respondents
show a variety of symptoms associated with stress. The
relative share of our students with uncertainty and low
self-esteem is the same as the medical students from
other universities (23). Some authors believe that the
female students have lower self-esteem and they are
also less motivated to achieve professional success (2).
Similar findings need to take into account not only
the specification of the education but the cultural and
individual differences among students because they
are not less important than the teaching programs
themselves.
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Ta6nuya 2. OmHocumerneH 0571 Ha cmydeHmume,
cbobwasawu pasudYHU cmerneHu u rposieu Ha
cmpec, cebp3aHu ¢ akabeMu4yHUs rnpouec
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Table 2. The relative share of students reporting different
levels and manifestations of stress related to the
academic process (%)

AHKETHUPaHUTE CTYJICHTH CPAaBHUTEIHO MO-PSAKO UMAT IPO-
Omemu, CBBp3aHU C pa3dupaHe Ha CHIIHOCTTA HAa YIEOHOTO
chabpikanue. HezHaumureneH e mponeHTsT (2,4% - I mpoyusa-
He / 2,2% - 1l mpoy4BaHe) OT CTyJ€HTHTE, KOUTO CHOOIIABAT,
4ye He pa30upaT MperojaBaHusi MaTepuall, 0e3 ChIeCTBeHa
pasziuKa MeX]Jy HadaJoTO M Kpas Ha ceMecThpa. 3a pas3iiu-
Ka OT TEe3H Pe3yJITaTH, CIIOpe]l APYT'H aBTOPH Hepa3OHpaHeTo
Ha y4eOHMsI MaTepual € cpel] BOACHINTE AECET CTPECOTeHHH
¢daxTopa B MEAMIMHCKOTO oOydeHue (24). Bucokure kpu-
TEpUU IIPU NPEABAPUTEIHUS 1TOJ00p HA CTYAECHTH U IO-BH-
COKMSIT KallallUTET 3a CIPaBsSHE ChC CTPECa cpejl MeTUIIHTE,
13001110, BEPOSITHO ca cpen (pakTOpUTe, JONPHHACSIIN 3a
HUCKHS MPOLEHT CTYAEHTH 0 MEIUIIMHA B MeIUIIMHCKUS
(akynTeT, KOUTO HE Ca B CHCTOSTHHE J1a CE CIIPABSAT C YICOHUS
Mmarepuai. MoTHBanusTa Ha CTYAEHTHTE U CIIOCOOHOCTTA 3a
MOOUIIM3UpaHe Ha COOCTBEHUTE PECypCH 3a CIpaBsiHE C Ha-
MPEKECHUECTO U CTPECA CTaBaT ACHU U OT HUCKUSA OTHOCUTECIICH
JsJ1 Ha CTYJACHTHU, KOUTO HapylaBaT JUCHUILJIMHATA KAaTO 3a-
kbcHsBar (2.4% - [ npoyuBane / 4.4% - 11 npoyuBahe) u Hepe-
JIOBHO ITpUCheTBaT Ha yueOHuTe 3austust (0% - [ mpoyusane /
4,4% - 11 npoyusane) (Tabmumna 2).

B Tabm. 3. ca mpencTaBeHN pe3yATATHTE OT CIACTHUTE TPYIIH
(axTOpH: MEKTYTMIHOCTHU B3aUMOOTHOIICHNUS, (PUHAHCH U
JIETIPUBAIINS, ¥ TIPOMEHH B HAUWHA HA )KUBOT.

Yecto/mHoro | Pagko/ mHoro Frequently Rarely / very
Mpossu yecto pAgKo Stress / very rarely
Ha cTpec (%) (%) manifestation frequently (%)
(%)
@ 4 @ 2
3 o ] (& > > > >
@ [++] o o () ()] ()] (]
T =z T Z 2 = 2 =
> >
-y o = ) 5 — = E; _ >
o a o a - =" - =w
3 £ 3 =
- = - = Educational content
YyebHO cbabprKaHue I'm not sure | can 19,5 20 46,3 37,7
He cbm curypen, e wece | 195 | 20 | 46,3 | 377 doit
cnpassa | hardly concentrate 171 22,2 | 39,0 37,8
TpyAHo ce cbcpepoToya- 171 | 22,2 | 39,0 37,8 I don’t understand 2,4 2,2 73,2 73,4
Bam the teaching content
He pas6bupam npenopgasa- 2,4 2,2 73,2 73,4 X
HWA MaTepuan Workload, academic
discipline
YyebHa HaToOBapeHOCT, —
aKafeMUuHa AUCLUNIUHA I'm |:volved too 46,3 66,6 | 19,5 17,7
muc
MHoOro cbm aHraxkupaH 46,3 66,6 19,5 17,7 R
I'm overloaded 36,6 40,0 | 20,4 22,2
HatoBapeH cbm npekomep- | 36,6 40,0 20,4 22,2 with curricular and
HO C ayAUTOpPHA U U3BbHay- extracurricular work
[UTOPHA aelHoCT "
I'm stressed by the 34,2 51,1 | 36,2 29,9
YyBcTBam HanpeXeHue oT 34,2 | 51,1 | 36,2 29,9 education and exams
obyuyeHueTo u usnutuTte -
Insecurity / 14,7 22,3 56,1 53,4
HecurypHocT/KOHKYpeH- 14,7 22,3 56,1 53,4 competition
ua
. I'm late for lectures 2,4 4,4 87,8 75,5
3aKbCHABaM 3a IEKLUUN N 2,4 4,4 87,8 75,5 and practical
ynpaxKHeHus: exercises
HepepoBHO npucbeTBam 0 44 | 854 | 822 | don't attend classes 0 4,4 | 854 | 82,22
Ha 3aHATUA regularly

Our respondents have very rarely problems related
with the essence (scope) of the educational content.
The percentage of students (2,4% - I survey / 2,2%
- II survey) who report that don't understand the
teaching material is insignificant and there is no great
(significant) difference between the beginning and
the end of the semester. Unlikely, according to other
authors - not understanding the teaching material is
one of the top (leading) 10 stress factors in the medical
education (24). The high criteria at the preliminary
admission and the higher capacity to deal with stress
among physicians in general is the reason why a very
low percentage of our medical students cannot cope
with the educational material. Students’ motivation and
the ability to mobilize their own resources to deal with
overload and stress are demonstrated by the low relative
part of students who violate the discipline - being
late (2.4% - I survey / 4.4% - II survey) and irregular
attendance in class (0% - I survey / 4,4% - II survey)
(Table 2).

In table 3 are presented the results from the following
groups of studying factors — interpersonal relationship,
finance and deprivation, lifestyle.
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Ta6bnuya 3. OmHocumerneH 0511 Ha cmydeHmu, cbobwasawju
pasfiuyHU cmerneHu U rposieu Ha cmpec, Ce8bp3aHu C
83aUMOOMHOWEHUS, QhUHAHCU U CMUJT Ha XUu8om

MENTAL HEALTH

Table 3. The relative share of students reporting different
level and manifestations of stress related to
interpersonal relationships, finances, and lifestyle

Yecto/mHoro | Pagko/ mHoro

npOHBVI yecTto pPAAKO
Ha cTpec (%) (%)
[} [}
I =
3 o 3 9
Z > Z >
lpynu pakTopm 3 RE 8o
o 2z | o e
[ = © [ = (]
— = 0 — = 0

MeXAyIMYHOCTHM B3au-
MOOTHOLWEHUA, GUHAHCOBU
3aTpyAHeHUs U aenpuBa-
umna

Pa3xogurte mu ce KOHTpO- 32,5 20,0 55,0 53,3
IMpaT oT cemeiicTBOTO

Hamam pgoctatbyHo AK06- | 29,3 15,6 | 53,7 51,1
HU napu

He npaBsa Beue Hewa, Kou- 24.4 31,2 48,7 33,4
TO NnpeAun o6uuyax aa npasa

Hamam napu 3a oCHOBHU 14,6 9,1 70,7 81,8
HYXAMU

YyBscTBam ce TbKeH u ge- 14,6 20,0 58,6 42,2
npecupaH
He ce pa3bupam cbc ce- 5,0 4,4 77,5 73,4

MeICTBOTO CU

Mwucns, ye HUKOM He ro e 4,8 2,2 78,0 71,1
rpuka 3a meH

Hamam npuatenun/uyscr- 2,5 2,2 80,0 80,0
BaM ce CaMOTeH

Frequently | Rarely/ very
Stress / very rarely
manifestation frequently (%)
(%)
> > > >
Group factors g cé GEJ g
S -3 = — =
-_— N "] -— N ="
Interpersonal
relationships, finances
and deprivation
My spending is 32,5 | 20,0 | 55,0 | 53,3
controlled by my family
I don't have enough 29,3 | 15,6 | 53,7 | 51,1
money

I'm not already doing 24.4 | 31,2 | 48,7 | 33,4
things that | liked to do
before

I don’t have money for 14,6 9,1 70,7 | 81,8
basic needs

| feel sad and 14,6 | 20,0 | 58,6 | 42,2
depressed

| don't collaborate with 5,0 4,4 77,5 | 73,4
my family

| think that nobody 4,8 2,2 78,0 | 71,1
cares for me

I don't have friends, | 2,5 2,2 80,0 | 80,0
feel lonely

XpaHeHe U CTUN HA XXUBOT

Diet and lifestyle

YyecCKa aKTUBHOCT

MpomsaHa B CbHA M NOCTO- 53,7 | 60,0 | 22,0 | 22,3 Sleep change and a 53,7 | 60,0 | 22,0 | 22,3
fIHHA ymopa constant tiredness
JNlunca Ha Bpeme 3a pusu- 30,0 | 40,0 | 30,0 | 37,8 Lack of time for 30,0 | 40,0 | 30,0 | 37,8

physical activity

MpomaAHa B XpaHeHeTo 19,5 | 31,1 | 36,6 | 37,8 Diet changes (more / 19,5 | 31,1 | 36,6 | 37,8
(noseue/no-manko) less)
MpomsHa B TernoTo 175 | 26,6 | 57,5 | 42,2 Weight change 175 | 26,6 | 57,5 | 42,2

IMoxkpenaTta OoT cTpaHa Ha CEMEHCTBOTO M OOKpHKaBalara
cpena OT MPHUATENN U ChCTYACHTH UT'Pae MOJOKHUTEITHA POJIS
3a MPEOoJoNsIBaHe Ha CTpeca OT 00y4YeHHETO. YCTaHOBEHO €,
4e HaJl TOJIOBUHATA OT (haKTOPUTE, TPEAN3BUKBAIIHN CTPEC, ca
CBBP3aHU C JINYHOCTHUTE XaPaKTEPUCTUKH Ha CTYJEHTa, a
OCTaHAJIUTE - C aKaJIeMUYHATA Cpe/ia, PUHAHCOBU U KapUEPHH
dakTopu (25, 26). PesyntaTuTte OT MpOydIBaHETO MOKA3BAT, ue
Hali-ceprio3eH eekT umar (puHaHcoBUTE podiaemu (29,3%
-- I mpoyusane / 15,6% - Il npoyuBaHe) 1 MpEKOMEPHUAT KOH-
TPOJ OT CTPaHa HAa CEMEHCTBOTO BBPXY paslojaraéMUTE OT
cryneHTa cpeactsa (32,5% - I npoyusane /20% - 11 mpoy4Ba-
HE ), KOETO Ce OICHBA KaTO MO-3HAYMMO B Kpast Ha CEMECThpa
1 BEPOSITHO CE JIBJIKU Ha IT0-BUCOKATa CTEIICH Ha HAIIPEIKEHUE
oT npeAcTosimuTe M3nUTH. [lonoxkuTeneH GpaxT, yCTaHOBEH B
MIPOYYBAHETO, € HUCKHUST ST HA CTYACHTH, KOUTO CE BB3IPH-
eMar Karo JISNpUBUPAHH, U30JIMPaHU U O€3 MOJIKpera Ha MpH-
SITEJIA U CEMEUCTBO, B PE3YJITAT Ha MEXK1YJIMYHOCTHU B3aUMO-
OTHOUICHHUSI, KOUTO € HEKOJIKOKPATHO MO-HUCHK OT YCTAHOBEH

The support from the family and the surrounding
environment with friends and colleagues plays a positive
role to overcome the stress from education. It is found that
more than half of the factors leading to stress are related
with the personal characteristics of the student and the
others are related with the academic environment, finance
and career factors (25, 26). In our study the most serious
stressors are the financial problems (29,3% - I survey /
15,6% - 1I survey) and the excessive parental control on
their spent money (32,5% - I survey / 20% - 1I survey),
which is manifested more significantly at the end of the
semester and probably it's due mostly to the stress of the
upcoming examinations. The positive fact in our study
is the low share of students who perceive themselves as
deprived, isolated and without support from friends and
family as a result of interpersonal relationships — which
is many times lower compared to other studies (27). One
of the most frequent signs of overfatique and stress in our
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B Apyru npoyusanus (27). Enun ot Hall-uecTuTe NMpHU3HALU
Ha MpeyMopa M HalpeKeHUe, YCTAHOBEHH OT Hac, € IpoMs-
HaTa B chbHA (CbOTBETHO 53,5% 1 60%), KakTo W JuIcara Ha
BpeMe 3a (pu3nuecka aKTUBHOCT, KOSITO C€ OTpassiBa BHPXY
LSJIOCTHOTO ycelane 3a oyarononyuue. [IpoMsinata B ChHS
IIpU HAIUTEC CTYACHTU € YCCTO SABJICHUEC, THHU KaTO MOBEYE OT
[OJIOBUHATA CHOOIIABAT 3a MPOOJIEMH C IPOIBIKUTEITHOCTTA
Y KQueCTBOTO Ha ChHS 32 Pa3liMKa OT APYTH U3CICABAHUS, TIPU
KOMTO TO3H IPOIIEHT € UyBCTBUTEIIHO MO-HUCHK - Mex Ay 13%
u 37% ( 28). Mexnay 19,5% u 31,1% cpobmasar 3a npoMsiHa
B XpaHeHeTo U Mexy 17,5% u 26,6% 3a nmpoMmsHa B TETJIOTO,
KaTo Te3H MPOMEHH Ce KOHCTATHpAT MO-YeCTO B HAYaJIOTO Ha
CeMEeCTbpa ¥ BEPOSITHO ca B Pe3yJiTar Ha IPOMSIHA B THEBHUS
CTEpEeOTHI BBB BPB3Ka C Ipexoja OT BaKaHLUI KbM yueb-
HaTa 3a€TOCT. EZ[HaK’bB € IMPOUCHTHT HA CTYACHTUTC, KOUTO
CHOOIIABAT 3a JIMIICA Ha I0CTAaTh4yHa (PU3NYECKa aKTUBHOCT B
HavyaJIOTO U B Kpas Ha cemecThbpa (40,0%), K0eTO BEpOSITHO €
pe3yJiTaT Ha NO-yCTOMYMBU HATJIACH U YTBBPACHO NIOBEJICHUE,
a He BCJICJICTBUE Ha 3a€TOCTTa C y4eOHH 3aHsATHs. Dusuue-
CKaTa aKTUBHOCT P aHKETUPAHUTE CTYACHTH 110 MCAUIIUHA
€ YYBCTBUTCIIHO IMMO-HUCKA OT YCTAHOBEHATa OT APYI'U aBTOpHU
(29). HezaBucumo OoT HHUCKATa JBUTATEIHA aKTUBHOCT, HE3HA-
YUTEJIHA 4aCT OT CTYACHTUTEC UMAT OTKJIOHCHHS B TEIJIOTO - C
nogHopMeHo tersio, U'TM < 18,5 (11%) u ¢ HaJHOPMEHO Tero
- UTM > 25 ( 11-12%), koeTo € 3HaYUTETHO MO-HUCKO OT yC-
TAHOBCHUA A1 CTYACHTHU I10 MCAUIIMHA C HAHOPMEHO TEIJIO
B I'ppiiust - mexkay 20% u 40% (30) u ycTaHOBEHOTO TpH
MYJITHLEHTPOBO MPOyYBaHe B 22 AbP’KaBU CpeJl CTYACHTH IO
meauiuHa (31).

KommutekcHaTa olleHKa Ha cTpeca MpPH ITBPBOTO U BTOPOTO
H3CIieIBaHe, ChOTBETHO MPH MBKETE U KCHHUTE CTYICHTH, €
npencraBeHa Ha ¢ur. 2 u ¢ur. 3. U npu aBeTe M3CcIeaBaHUS
npeo0iaaBa CpeHO HUBO HA CTPEC C MPUOTUZUTETHO €1-
HaKBa YecToTa u rpu aBata moina (I m3ciensane: 64,3% Mbxe
n 63% sxenn u 11 m3cnenBane: 50% mbxe u 55,6% keHH),
KaTo TOH € Imo-4ecT B Kpasi Ha y4eOHaTa roguHa. Bucokocre-
MIEHHUSAT CTPeC ce HaOIro1aBa B [T0-3HAYUTEIIHA CTETICH B Ha-
4aJ0TO Ha ydeOHATa TOAWMHA MPH JKEHUTE CTYICHTKHU, KAaTO
nmoctura 1o 40,7%.

Que. 2. Huso Ha cmpec crioped cmpec-ckopa npu
cmyd@eHmu rno meduyuHa, pa3iesieHu o rnos, 8 Kpasi
Ha y4ebHama 2o0uHa (I uscrnedsaHe)

MENTAL HEALTH

respondents is sleep change (53,5% - I survey / 60% - 11
survey) and lack of physical activity which reflect overall
on the sense of well-being. Sleep change among our
students is a common phenomenon because more than
half of them report for problems with the duration and the
quality of sleep compared to other studies at which that
percentage is significantly lower — between 13% and 37%
(28). Diet changes are reported by 19,5% and 31,1% and
weight changes — by 17,5% and 26,6% respectively in 1st
and 2nd survey and these changes are found more often
at the beginning of the semester, probably as a result of
changing the daily stereotype related with the transition
from vacation to study involvement. The percentage of
students who report for lack of sufficient physical activity
at the beginning and at the end of the semester (40,0%)
is equal, which is most likely a result of more sustainable
attitudes and established behavior, but not the influence of
study involvements. The physical activity of our medical
students is significantly lower compared to other studies
(29). Regardless the low physical activity, minor students
have abnormal body weight — underweight, BMI < 18,5
kg/m2 (11%) and overweight, BMI>25 (11-12%) which
is significantly less than the confirmed 20% and 40% of
medical students who are overweigh in Greece (30) and
the reported data from multicenter study in 22 countries
with medical students (31).

The complex evaluation of stress at the Ist and the 2nd
survey respectively among men and women is presented
on fig.2 and fig. 3. Both surveys show predominantly
medium (moderate) level of stress with approximately
the same rate among two genders (I survey: 64.3% men
and 63% women and II survey: 50% men and 55.6%
women), as it is more often at the end of the academic
year. The highest level of stress is observed to a greater
extend at the beginning of the academic year among
female students — 40,7%.

Fig.2. The stress level of medical students according
to the stress score at the end of the school year
(First survey)

mbKe/male
14,30% 21,40%
\ — 21-40 - HACKO HMBO
Ha cTpec/low stress
41-60-cpeaHo

64,30%

Huso/medium stress

61-80-BMcoko HuBO/
high stress

weHu/female

11,10%
25,90%
21-40 - HUCKD HUBO
— Ha cTpec/low stress
63% 41-60-cpeagHo

HuBo/medium stress

61-80-8ucoko HUBo/
high stress
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Que. 3. Husa Ha cmpec crioped cmpec-ckopa npu
cmydeHmu o meduyuHa, pa3desieHu o rnos, 8
Hadanomo Ha y4ebHama eoduHa (Il uscrnedsare)
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Fig.3. The stress level of medical students according
to the stress score at the end of the school year
(Second survey)

mbxe/male
22,20%
A 27,80%
50% 21-40 - HUCKO HUBO/

low stress

41-60-cpegHo
Hueo/medium stress

61-80- Bucoko
Huso/high stress

weHu/female

3,70%

40,70%

21-40 - Hucko
Hueo/low stress

41-60-cpeaHo
HuBo/medium stress

W 61-80- BucoKO
HuBo/high stress

3AKIMIOYEHUE

Hacrosimoro mpoydBaHe 3a yCTaHOBSBAaHE Ha HHMBOTO Ha
crpec npe3 VI u VII cemecTsp cpel CTyIEHTUTE 1O MeIU-
[IMHA TI0Ka3Ba, 4e MOBEYe OT IIOJIOBUHATA OT CTYICHTHUTE OT
JIBaTa T0JIa MPOSBSABAT CPEAHO HUBO HA CTPEC, MTO-U3PA3CHO
B HAa4aJIOTO Ha y4yeOHaTa roxuHa. Bogemu crpecorennu ak-
TOpH ca IMpeKOMepHaTa y4eOHa HaTOBapeHOCT, TOJIsIM 00eM
MHPOPMAIUS U HAIPEKEHHE OT OOYUHTETHHS M M3IMUTHHS
Iporec, KaKTO M OrpaHUYeHN (PUHAHCOBU PECYpPCH M KOH-
TPOJ OT CTpaHa Ha ceMelcTBOTO. Hali-uectnre ycTraHOBEHH
MIPOSIBH OT MIPEHANPEKESHNUETO Ca CBBP3aHH ChC CHHS U Orpa-
HUYaBaHe Ha (pu3MUeckaTa akTUBHOCT. HezaBucumo ot num-
caTa Ha peJOBHA JIBUTaTelIHa aKTUBHOCT M BBIIPEKH CTpeca,
OpoAT Ha CTYJIEHTHU C OTKJIOHEHHUS B TETJIOTO U C PUCK 3a Me-
TabOJINTEH CHHAPOM € HE3HAYHUTEIICH.

[TonoxuTenHa € caMOOLIeHKaTa Ha CTYJACHTHTE 3a MOAKpe-
mAIaTa cpeja oT CTpaHa Ha ChbCTYACHTH, IPUATEIN U CEMeii-
CTBO, KOETO yJICCHSIBA aJallTAllMATa KbM aKaJleMHUYHATa Cpe-
Jla ¥ HaMaJsiBa cTpeca.

Pesynrarute oT npoyuBaHETO AaBaT OCHOBAHUE J]a CE HACOUU
BHUMaHHMETO Ha CTYAECHTHTE KbM M3pa0OTBaHE HA MHJMBU-
JlyaJTHU CTpaTeruu 3a NpeojosiBaHe Ha CTpeca 4ype3 CIOopT,
3/paBOCJIOBHO XPAaHEHE, PEOBEH PEXKUM Ha CbH U MOAABP-
JKaHE Ha TOJIOKHUTEIHUM B3aMMOOTHOILIEHHS B paMKHUTE Ha
OOIIIHOCTTA - ChC CHCTYJEHTH M MTPETIOAABATEIH.

BJNTATOOAPHOCTHU

ABTOpHUTE M3Ka3BaT CBOUTE OJAroJapHOCTH HA CTYJICHTHUTE
o meauiuHa B M® na CVY ,,Cs. Kii. Oxpujacku® 3a yqacTu-
€TO B IIPOYYBAHETO.

CONCLUSION

The current study for determining the stress level during
6th and 7th semester among medical students shows that
more than half of the students from both genders manifest
moderate level of stress which is more pronounced at the
beginning of the academic year. Leading stress factors
are excessive workload, a large amount of information
and stress from the learning and exam process, limited
financial resources and excessive parental control.
The most common manifestations of exhaustion are
related with sleep deprivation and low physical activity.
Despite the lack of regular physical activity, the number
of students with overweight and at risk of metabolic
syndrome is negligible regardless the existing stress.

The self-evaluation of the students is positive concerning
the supportive environment of the colleagues, friends
and family which facilitates the adaptation to the
academic environment and reduce the stress.

The results of this study outline the need students to
develop individual stress coping strategies through
sport, healthy diet, and regular sleep and maintain
positive relationships with the community - colleagues
and teachers.
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XPAHUTEJIHU ANTIEPTEHUN -
METOOU 3A OTKPUBAHE

Cranumupa Apcosa, Ll{Beta 'eopruena

Hayuonanen yenmwp no obwecmeaeno 30page u aHaiusu

PE3IOME

B nocieonume 200unu ce omkpossa cepuozen npoonem 3a
00uecmeeHomo 30paseonaseane 8 C6emosen maujad - yeeu-
uaea ce 3HAYUMenHo OPOsIM HaA Xopama, Cmpaoawu om xpa-
Humennu arepeuu. Eouncmeenusm navun 3a msxnomo oena-
os16ane e NbIHOMO USKIIOUBAHe HA ANepeeHHUme CbCmasKu
om OHesHomo Merio. B masu nacoxa peenamenm 1169/2011
oasa obwupna ungopmayus ommocno 14 epynu xpanumennu
sewecmsa u npoOOYyKmu Om msx, KOumo Hau-1ecmo npudi-
HAGAM lepeuu U Ce HALA2A 3A0bIACUMETHO eMUKEMUPAne
Ha cvomeemuume xpanumenru npodykmu. Cnedsa ce npum-
Yunvm ,,Hyjes mojiepanc,,- m.e. u300uo0 0a He NPUCHLCMBEAN.
3a 0a ce konmpoaupam nomenyuainume ,,3aMbpPCAGAHUS" C
anepeenu 8 0adeH XpaHumeneH NPooOyKm, Npoussooumeni-
me mps668a 0a U3ELPUIBAM NEPUOOUYHU PYIMUHHU MECMO8e
3a aHanu3, KAKMo u 0a Cledsm emuKemupanemo Ha npooy-
kmume cu. Hanuye ca HAKOIKO anaiumuyHu 6b3MONCHOCTU
3a omKpueane Ha anepeeHu 8 XpauumenHu npooyKmu, Kamo
Hat-npednoyumanu ca umynocopbenmuusm anaius (ELISA),
Mmac-cnekmpomempuyen ananus, JJHK ananus upes nonume-
pasna eepudicHa peaxyus 6 peano speme (RealTime PCR).

H300pem na mouen memoo 3a demexkyus 3a8Uct Om Mampu-
yama Ha CbOMEeMHAMA Xpana u cmeneHma Ha npepabomra
no epeme Ha npouzeoocmeenust npoyec. Heobxooumo e xpa-
HUMENHO-6KYCO8UmMe npeonpusimusi 0d pabomsm 6 Cbom-
semcmeue ¢ 0oopume npouzsoocmeenu npaxmuxu (A1) u
cucmemama no KOHMpOJ HA aiepeeHume 0d ce 8HeOpU Kamo
CbUecmseeno 36eHO Om CUCmeMama no 6e30nacHocm Ha xpa-
Hume.

KuarouoBu xymm: aneprenu, 0€301MacHOCT,
periaMeHT, CTaHAapT, eTUKETHPaHE, aHAJIH3, METO/,
Real-time PCR, /ITHK

BbBEOEHUE

XpaHUTEIHUTE aJepruy ca CEPHO3CeH 3JpaBeH MpodJeMm,
3acsirail MUJMOHHM Xopa 1o cBeTa. Te mpejacTaBisiBar crie-
nupuUHa UMyHHA peaklus Ha OpraHu3Ma KbM OIpe/elicH
KOMITOHEHT Ha XpaHaTa, 0OOMKHOBEHO MPOTerH. TAI0TO mpo-
M3BEXK/Ia AHTHUTENA CPEIly XPAHUTENHUS MPOTEHH, KOETO
MPUYUHSBA OTJCISHETO HAa XUCTAMUH U JPYTH XUMHYHH
cyOcTaHInH, BOACHIN 10 anepruyHa peaknus (1) .

[Ipu ceHCMOUITU3UPAH HHIIUBH]T TOPU IPUEMBT Ha MAJIKH KO-
JUYECTBA OT JaJICH aJlepreH MOXKe Ja MPOBOKHPA XPaHOCMHU-
JATCIIHA Pa3CTPONCTBA, NUXATCIHH U KOXHHU pPEaKInu. 3a
HSIKOM aJIEPTUYHHU JINI[A KOHTAKTHT C OMPECIICH XPaHUTEIICH
aJiepreH MOKe JIOpU Ja MPeAU3BHKa KUBOTO3ACTPAIIABAIIH
peaknnu (aHadwmirakcus). Thit KaTo KbM JHEIIHA JaTa HIMa

FOOD SAFETY

FOOD ALLERGENS: METHODS
FOR DETECTION

Stanimira Arsova, Tsveta Georgieva
National Center of Public Health and Analysis

ABSTRACT

Recently, a serious problem for worldwide public health
has emerged - a significant increase in the number of
people suffering from food allergies. The only way
to control them is to completely exclude allergenic
ingredients from the daily menu. In this regard, Regulation
(EU) No 1169/2011 provides extensive information on the
14 groups of nutrients and their products that most often
cause allergies and requires mandatory labeling of the
foodstuffs concerned. The principle ,,zero tolerance is
followed — allergenic food ingredients not to be present
at all. To control potential contamination with allergens
in a food product, manufacturers must perform periodic
routine tests for analysis as well as monitor the labeling
of their products. Several technical options have been
developed to detect allergens in food products, the
most preferred being immunosorbent analysis (ELISA),
mass spectrometr (MS) analysis, deoxyribonucleic acid
(DNA) analysis through real-time polymerase chain
reaction (Real-time PCR).

The choice of the exact detection method depends on the
matrix of the respective food and the degree of processing
during the production process. Food businesses need
to operate in accordance with good manufacturing
practices (GMPs) and the allergen control system needs
to be implemented as an essential part of the food safety
system.

Keywords: allergens, safety, regulation,
standard, labeling, analysis, method, Real-time
PCR, DNA

INTRODUCTION

Food allergies are a serious health problem affecting
millions of people around the world. They are a specific
immune response of the body to a certain component
of food, usually protein. The body produces antibodies
against the dietary protein, which causes the release of
histamine and other chemicals that lead to an allergic
reaction (1).

In a sensitized individual, even small amounts of an
allergen can provoke digestive disorders, respiratory and
skin reactions. For some allergy sufferers, contact with a
particular food allergen can even cause life-threatening
reactions (anaphylaxis). As no medication for allergy
sufferers is available to date, people with allergies should
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BE30MOCHOCT HA XPAHUTE

HAJIMYHO JICYEHHE 32 MAllMeHTH C aJIeprusl, XopaTta ¢ ajJeprus
TpsiOBa CTPUKTHO Jla U30TBAaT KOHKPETHUTE aJePTreHH B JIN-
erara cu. [IpHOTO M30sTBaHE MOHSKOTA € TPYAHO, THH KaTo
npepaboTeHaTa XxpaHa OOMKHOBEHO Ch/IbPrKa T'OJISIMO Pa3HOO-
Opasue OT ChCTABKH, BKIIOUNTEIHO NOTECHIIMAIHY aJIepPreHN.
YyBCTBUTEITHUTE WHINBUIN MOTAT CHIIO Ja ObAAT HEBOIHO
W3JI0KEHH Ha aJIEPTrU3UPAIIN NPOTEHHH 4Ype3 KOHCYMalus
Ha XPaHUTEIHN MPOAYKTH, 32 KOUTO C€ MPEAToara, 4e He
CBIBPIKAT OMpPEZEIICH ajepred. ToBa ce AbKM Ha (akTa, ue
JaJieHa XpaHa MOXxe Jia ObJe ,,3aMbpceHa’ ¢ ,, 4y Iu XpaHu-
TEJTHU ChCTABKH 10 BpEME Ha TPAHCIIOPTHPAHETO U ChXpaHe-
HUETO, M0 BpeMe Ha mpepaboTkara, Hamp. 4pe3 IMpeHacsHe,
MOpaJii HeaJeKBaTHO MMOYMCTBAHE HA CIIOJEJICHOTO 000py.-
BaHe 3a NpepaboTKa UK Ype3 MOBTOPHA yoTpeda Ha Ipo.y-
KTH, ChABPIKAIIH aliepreH (2).

3a 1a ce mpenocTaBy MbJiHa HH(MOPMAIHS HA MOTPEOUTENNTE
3a MOTEHIIMAIHUTE aJIepPreHN, ChIbPIKAIN CE B 1aIeHa XpaHa
¥ 10 TO3W HAUWH J]a CE TapaHTHpa 0€30MacHOCTTa Ha XPAHUTE
3a PUCKOBUTE JIMIIA, CE€ TPHJIAraT CTPOTH MpaBUIIA 33 ETHKE-
THpaHe U MPOILEeypH 3a OCUTypsIBaHE HA KauecTBOTO. Peryma-
TOPHHUTE OPTaHU ca BH3JIOKHUIN €THKETHPAHETO HA OCHOBHHUTE
XpaHUTEJHU aJepreHy Ha OMaKOBaHUTE XPaHU, KOETO yBEIH-
4yaBa MHPOPMHUPAHOCTTA HA MOTPEOUTENNTE | IIOMara 3a Irpa-
BWIJIHUS n300p Ha xpaHa (3). Cnia3Baiiku OCHOBHHMTE M3HCKBa-
HUS 32 ETUKETUPAHE Ha XPaHUTE, ajlepreHnTe TpsioBa 1a ObaaT
oTOensI3aHu ¢ yie0eseH mpudT, rojJeMu OyKBH HITH IPYT CTHI
Ha ITHCaHe, 32 J]a C€ Pa3InyaBaT OT OCTAHAINTE ChCTaBKH. [1pu
JIUTICA Ha CITIUCHK ChC ChCTABKH 32 OTOEISI3BAHE HA aJICPreHUTE
ce BKITFOYBA CIIEAHOTO M3peueHue: ,,ChIbpika OpeXH, PbCTHIH
U Apyru saku‘. V3NMCcBaHETO HA aJepreHuTe HE € 3abIIKU-
TEJIHO, KOTaTO OT HaMMEHOBAHUETO Ha MPOLyKTa ce pa3dupa,
4e TOH ChABprKa aJepru3rpaniu CbcTaBku (4). B Hakou cTpann
CBILECTBYBAT OrpaHHueHus, kaTo Hanpumep B IlIBeinapus,
KbJIeTO AonycTumara rpanuna e 1000 ppm.

Cropen Codex Standard 1-1985 - O0wy crannapr 3a eTuke-
TUpPaHE Ha MPEJBAPUTEIHO OIAKOBaHU XpaHu, pazaei 4.2.1.4,
€ HeoOXOIMMO 3aJIBJDKUTEITHO Jla Ce JICKJIapupaT CIeTHUTE
JIEBET allepreHa: TIIyTeH, pakooOpa3Hu, sifie, puda, PbCTh-
M, COsl, MIISIKO, TbPBECHU SIAKU W CYJN(QUTH C KOHIIEHTpA-
muu ot 10 mg/kg mmm nosewe (5, 1). Ilpm Beaka cucrtema
3a 0€30MacHOCT Ha XpaHHUTe 00ade CHUCHKBT € MPOMEHEH.
CAII ue BkitouBar cyiaduru, gokaro Kanana nobass cycam
W ropuniia. ABCTpasus BKJIIOYBA CycaM, HO He CyJI(UTH, 10-
karo EBponeiickus cpio3 (EC) noBexxna cnmcbka Ha Codex
Alimentarius 710 14 xpaHu, Karo J00aBsi LEIMHA, TOPYHIIA,
cycam, JIyniuH 1 MekoTenu (6).

JlokaTo 3aKOHOZATEICTBOTO 32 €THKETHPAHE TrapaHTHpa HWH-
(hopMHupaHETO Ha MOTPEOUTENUTE, OE30ITaCHOCTTA HA XPAHHUTE
ce perynimpa oT oTAenHO 3akoHonaTencTso (Pernament (EO)
178/2002) (7). ToBa 3axkoHOIATEICTBO ycTaHOBsiBa EBporeii-
cKaTa CHCTeMa 3a OBbpP30 MPEAyNpeKIAcHHe 3a HHpOpMUpaHe
Ha JIbP)KaBUTE WICHKU MO BBIIPOCUTE Ha OE30MacHOCTTa Ha
xpanute. Crcremara 3a Obp30 NPEIYNPEKICHUE 32 XPaHH U
¢ypaxu (RASFF) uma cranapTHa onepaTHBHA MTPOIEAYpa U
n30posiBa Cllyvau, IPH KOUTO JbPKABUTE YICHKH CMSTAT, 4e
PHCKBT MOXKE JIa M3UCKBA Obp3a peakius. XpaHa, B KOSITO ce
OTKpPWBA HEBOJHO NPHUCHCTBUE Ha aJIEpPTU3MPAII0 BEUIECTBO,
KOETO HE € CIIOMEHATO Ha €THKETa, € B TO3M CIUCHK. [Ipeau
nHpopmupaneto Ha RASFF Tps6Ba nma ce m3BbpImN OlEHKA
Ha prcka. ClIes0BaTeIHO BCEKH PE3yJITaT OT M3MEPBAHUATA,

FOOD SAFETY

strictly avoid specific allergens in their diet. Complete
avoidance is sometimes difficult, as processed foods
usually contain a wide variety of ingredients, including
potential allergens. Sensitive individuals may also be
inadvertently exposed to allergenic proteins through
the consumption of foods that are thought to contain
no particular allergen. This is due to the fact that a
food can be contaminated with ‘foreign’ nutrients
during transport and storage, during processing, e.g. by
transfer due to inadequate cleaning of shared processing
equipment or by reuse of allergen - containing products

Q).

Strict labeling rules and quality assurance procedures
are in place to provide consumers with complete
information on potential allergens contained in a
food and thus to ensure food safety for those at risk.
Regulatory agencies have commissioned the labeling
of major food allergens on packaged foods, which
raises consumer awareness and helps make the right
food choices. (3) Subject to the basic requirements
for food labeling, allergens must be marked in bold,
capital letters or another writing style to distinguish
them from other ingredients. In the absence of a list
of ingredients to indicate allergens, the following
sentence shall be included: ,,Contains walnuts, peanuts
and other nuts“. The prescription of allergens is not
mandatory when the name of the product implies that
it contains allergenic ingredients (4). In some countries
there are restrictions, such as in Switzerland, where the
limit is 1000 ppm.

According to Codex Standard 1-1985 - General
Standard for Labeling of Prepackaged Foods, section
4.2.1.4, it is mandatory to declare the following nine
allergens: gluten, crustaceans, egg, fish, peanuts, soy,
milk, tree nuts and sulfites concentrations of 10 mg /
kg or more (5, 1). However, for each food safety system,
the list has changed. The United States does not include
sulfites, while Canada adds sesame and mustard;
Australia includes sesame seeds, but not sulphites,
while the EU brings the Codex Alimentarius list to 14
foods by adding celery, mustard, sesame seeds, lupins
and molluscs (6).

While labeling legislation ensures that consumers are
informed, food safety is covered by separate legislation
(Regulation (EC) 178/2002) (7). This legislation
establishes a European rapid alert system for informing
Member States on food safety issues. The Rapid Alert
System for Food and Feed (RASFF) has a standard
operating procedure and lists cases where Member
States consider that the risk may require a rapid
response. Foods that detect the unintentional presence
of an allergen that is not mentioned on the label are on
this list. A risk assessment must be performed before
informing the RASFF. Therefore, each measurement
result used for consumer protection must be expressed
in units appropriate for quantitative risk assessment.
This is mg of total allergen protein per kg of food (3).
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U3II0JI3BaH 3a 3alllUTa Ha IOTpeOuTeNInTe, TpAOBa Ja ce u3pa-
31 B €IMHUIM, TIOJXO/SIIN 32 KOJIMYECTBEHA OIIEHKA Ha PH-
cka. ToBa e KOIM4ecTBOTO OT OOIIUS IIPOTEUH Ha aliepreHa B
mMuHrpaMm (mg) Ha kuorpam (kg) xpanutesneH npoaykr (3).

HenpexbscHaTo yBenmnuyaBamusT ce Opoif Xopa, CTpajalii OT
XPaHUTEHH aJIepTHH B CBETOBEH MaIal, T0oBekaa 10 He0o-
XOIIMMOCTTA OT akTyanusupane Ha PernamenT Ne 1169 ot 25
oktomBpH 2011 1., KOWTO BNIKM3a B CHJIa HA TEPUTOPHSITA HA T1e-
nus EBponeiicku cbio3 ot 13 nexemspu 2014 r. PermameHTHT
uma JjocTa oOIIMpPEH U pa3HOoOpa3eH 00XBar, KaTo crenual-
HO MSICTO HaMHpa BBIIPOCHT 32 IPUCHCTBUETO Ha aJIEPreHU B
XpaHHUTE, CUCTEMaTa 3a TAXHOTO yIpaBjieHHe U HHPOPMHUpa-
HEeTO Ha moTpedurens (8).

B Ilpunosxenue II na PernamenTa ca nmocouenu 14 rpynu
XpaHU, BELIECTBA WU MPOAYKTU OT TAX, KOUTO HAH-4eCTO
HPUYUHABAT AJIEPIUU WM HEIIOHOCUMOCT U CJIe/IBa Jla Ce Ha-
OJro1aBaT U KOHTPOJIMPAT. 33 bJKUTEIHH €JIEMEHTH OT €TH-
KETa Ha €IMH XPaHUTEJICH IIPOLYKT Ca BCHUKU CbCTABKU HIIH
CrioMaraTeJH{ BellecTBa, n30poeHu B npuioxenue 11, niam
MOJYYEHH OT BEIECTBO UM MPOAYKT, IOCOUYEHH B MPUIIOKE-
Hue [I, npuunHABaIN aneprun Uk HEMOHOCUMOCT, KOMTO Ce
U3II0JI3BAT 34 MPOU3BOACTBO WIIM IPUTOTBSIHE HA XpaHa U BCE
OIIE MPUCHCTBAT B KPaiiHUS MPOAYKT, 1OPU U B U3MEHEH BUJ:

1. 3vpHenu xynmypu, cvOwvparcawu erymen (MueHuya u Heti-
HUme pasHo8UOHOCMU CNEeNMd, KAMYm U mexHume xXu-
6puoU, pvoICc, euemMuK, 08ec), KaKmo u npoOyKmu Om msx,

2. Pasznuunu eudose s0xku (bademu, 1ewHuyy, opexu, Kauty,
NeKaHo8U s10KU, GPA3UIICKU OPEXU, WAMPBCIMBK, opex Ma-
Kkaoamust unu opex Kyuncieno) u npooykmu om msx;

Dvemvyu u NPOOYKMU OMm msix;
Auiya u npooykmu om msx,
Mnsaxo u maeunu npooyKkmu (8KIIOYUMENHO TAKMO3Q);

Puba u pubnu npooyxmu,

NS R

Paxoobpasnu u npodykmu om msx (ckapuou, payu, Kpa-
6o6e u m.H.);

8. Mexomenu u npodykmu om msx (Muou, cmpuou, OKmono-
ou, OX106uU U M.H.)

9. Cos u coesu npodykmu;
10. Cycam u npooykmu om He2o;
11. lenuna u npodykmu om Hesl;

12. Cunan u npodykmu om Hezo;
13. Jlynuna u npodykmu om Hesi,

14. Cepen 0syoxuc unu cyngpumu ¢ konyenmpayusi nao 10 me/
ke unu 10 me/n, uspasenu noo gpopmama na oow SO,

ETukerupaneTo Ha ompeaeneHU BELIECTBA WJIM MPOAYKTH,
MPUYUHSBAILM aJeprud Ui HEMOHOCUMOCT, € MOCOUYEHO B
11.21 ot PernamenTa.

AHANTUTUYHU METOAU 3A AHAJIN3

TBi KaTO XpaHUTEIHUTE aJIEPreHU MPEJCTABISIBAT HEIpe-
KBCHAT PHUCK 3a XOpaTa ¢ aJIepruH, 3a MPOU3BOIUTEIUTE Ha
XpaHu € UBKITIOYUTCIHO BaXXHO Jia IMPOBECKAAT PYTUHHU TEC-
CTOBE 32 MOTEHIIMATHU 3aMbPCIBAHUS C AJIEPTeHU B TEXHU-

FOOD SAFETY

The ever-increasing number of people suffering from
food allergies worldwide leads to the need to update
Regulation Ne 1169 of 25 October 2011, which enters
into force throughout the European Union on 13
December 2014. The Regulation is quite extensive. and
diverse scope, with a special focus on the presence of
food allergens, the system for their management and
consumer information (8).

Annex II of the Regulation lists 14 groups of foods,
substances or products thereof that are most commonly
causing allergies or intolerances and should be
monitored and controlled. Mandatory elements of the
label of a foodstuff are all ingredients or excipients
listed in Annex IT or derived from a substance or product
listed in Annex II, causing allergies or intolerances,
which are used for the production or preparation of
food and are still present in the final product, even in
modified form:

1. Cereals containing gluten (wheat and spelled
varieties, kamut or their hybrids, rye, barley, oats)
and products thereof;

2. Various types of nuts (almonds, hazelnuts, walnuts,
cashews, pecans, Brazil nuts, pistachios, macadamia
nuts or Queensland nuts) and products thereof;

Peanuts and products thereof;

Eggs and products thereof;

Milk and milk products (including lactose);
Fish and fish products;

N A L AW

Crustaceans and products thereof (shrimp, crabs,
crabs, etc.);

8. Molluscs and products thereof (mussels, oysters,
octopuses, snails, etc.)

9. Soy and soy products;

10. Sesame and its products;

11. Celery and products thereof;
12. Mustard and products thereof;
13. Lupine and products thereof;

14. Sulfur dioxide or sulphites with a concentration above
10 mg / kg or 10 mg /| expressed as total SO,

Labeling of certain substances or products causing
allergies or intolerances are specified in Article 21 of the
Regulation.

ANALYTICAL METHODS

As food allergens pose a constant risk to people
with allergies, it is extremely important for food
manufacturers to conduct routine tests for potential
contamination with allergens in their products. (9)
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te npoayktu (9). Pa3paboTeHu ca aHAJUTHYHU METOAH 32
OTKpPHBAaHE M KOJIMYECTBEHO OIpE/eIIsiHE Ha aJepreHu, 3a J1a
ce rapaHTHpa 0e30I1acHOCTTa Ha XPAHUTE U ChOTBETCTBHETO
Ha eTUKeTUTe. B MOMEHTa MMa HSKOJIKO TEXHHYECKH Bb3-
MOXXHOCTH 32 OTKPHBAHE Ha MOTEHIIMAIHU aJEpPreHu B Xpa-
HUTEIHUTE TMPOAYKTH. /3M0I3BaHNTE METOIM Ca HACOUCHH
KBM caMus ajiepreH (IPOTEHH) WM MapKep, KOWTO MOKa3Ba
HaJIMYMETO Ha aJlepreHHaTa chCTaBKa B XpaHara. Kato map-
KEpH 3a MPHUCHCTBUETO HA MOTEHIIMAIHO aJIEPreHHH XPaHHU-
TEJHU NPOAYKTH WM ChCTaBKU CE€ MOCOYBAT CIECHU(PUIHU
nporennn uinn JJHK ¢parmentn . Tesu metonu ce 6asupar
Haif-Beue Ha UIMYHOCOpPOCHTEH aHallu3, Mac-CIEeKTPOMETPHUS
n IHK ananuz. Mima u aHanu3u, KOUTO pa3uuTaT Ha YOBEII-
ku cepymeH IgE. Te obaue ce okasBar TpyIHU 3a CTaHAPTH-
3MpaHe W MoraT ja ce o0paboTBaT caMo B CIIEI[HAIM3HPAHH
(xyimHnyHM) naboparopuu. CrenoBaTeIHO METOAUTE, OCHO-
BaHU Ha YOBELIKH CEPyMH, HE Ca IOAXOJSIIN 32 PYTHHHH
aHanu3n Ha xpasd (10).

ELISA MeToasT € erH OT Hal-4ecTO U3MOI3BAaHUTE TECTOBE
3a anepreHd. CbCTOM CE€ OT TPU OCHOBHH €JIEMEHTa: aHTHTS-
JIOTO 3a crieru(uyeH ajneprex, eH3UM, CBbp3aH C aHTUTSIIOTO,
u cyOcTpar, KOWTO MPOMEHS [IBETA CH, aKO MMa PeaKius aHTH-
TSJIO-aHTUTEH, TI0Pa/IM KPhCTOCAHO 3aMbPCIBaHE Ha Tpodara.
TectoBere ELISA ca cpaBHHUTEIHO JI€CHU 32 U3M'BIHEHUE U
HE M3UCKBAT CIOXHO J1abopaTopHo 00opyaBaHe. KommiekTu-
T€ ca MIMPOKOJAOCTBITHU M KOMEPCHAIU3UPAHU B Pa3IHMIHU
¢dopmatn, U ca 3a TOYTH BCHYKH BHUIOBE ajepreHd. ChIo
Taka, T€ UMaT BUCOKA YyBCTBUTEIHOCT M JaBAaT KOHKPETHHU
kommaecTBeHH pe3ynaratu. Criopen Codex Alimentarius ToBa
€ eMHCTBEHHST METOJl, KOMTO MOXe Ja Objie M3IO0N3BaH 3a
M3clieiBaHe Ha TIIyTeH (5).

Enun oT HenocTaThuMTe €, Y€ TE ca MpeapasnoiokeHH KbM
(anmuBo OTpHIATETHH pe3ynaTaTtu. KoraTto mpoTenHsT mpo-
MEHHU CTPYKTypaTa CH 10 BpeMe Ha oOpaboTkara (Harpumep,
KOTaTO € XUPONH3UPAH WA GepMEHTHPAI), TOW MOXKE /1a He
0n1e otkput oT ELISA, Benpexu ue ocraBa anepren. dan-
IIMBY TOJIO)KUTEJIHN PE3YITATH MOTaT J1a Ce CiIydaT (Makap u
MO-PSIAKO), KOTaTo HeaJlepreHHUAT MPOTEHH UMa CTPYKTypa,
noso6Ha Ha mpoTenHa Ha anepreHa. Hanpumep ELISA meto-
JUBT HEe OM OMUT IOAXOJSAI 32 OTKPUBAHE HA LICJIMHA, Thi KaTo
CBHOTBETHHSAT JIEPreH € JOCTa MOA00EH Ha TO3U B MariaHo3a,
MOPKOBHTE, KOPHAHIbPa HITH KOIIbPa.

Texnomorusta Ha Mac-cnekTpomerpusi (MS) mo3BoisBa
UACHTU(GUIIUPAHETO U KOJTUYECTBEHOTO OIPECIsTHE Ha BCe-
KM KOMIIOHEHT Ha BEIIECTBOTO Ype3 M3MEepBaHEe Ha HEroBara
maca. [lo Bpeme Ha aHanmu3a mpoOata ce u3napsBa (ra3zoBa
xpomarorpadus — GC-MS) nnu B ciyyail Ha Te4Ha Xpoma-
torpadust (LC-MS ) - ce Breunssa. Monekynute ce 6ombap-
JIUpaT C eNEKTPOHH, IPUIAOOUBAIKN SIIEKTPUYECKH 3apsil , a
clesl TOBa NMPEMHUHABAT NP3 EIEKTPUUECKO IMOJIe, KOETO TH
YCKOpsIBa, 1 MarHUTHO TI0JIE, KOETO OI'bBa TPACKTOPHUSATA HM.
ITo Bpeme Ha TO3M IPOLIEC MOJIEKYJIUTE CE JIbP)KAT PA3JIMIHO B
3aBHCHMOCT OT TSXHATa Maca: IMO-JIEKUTE 1€ UMAT MO-MaJIKO
eJIEKTPUUECKH 3apsifl, Ie YCKOPSABAT MO-MaJKO M IIIE CE OT'b-
BaT noBeye. AHAJM3UPANKHU TE€3U Pa3jIMuUs, € Bb3MOXKHO J1a
CE yCTaHOBM TOUHUSAT ChCTAB HA XPAHUTENHA MTPO0Oa.

LC-MS He MOxe 1a OTKpUBA NMPOTEUHU JUPEKTHO, a CaMo
nenTuan. To3u MEeTo MOKe J1a 1aJie Pe3yJITaTH CPAaBHUTEITHO
0Bp30 0e3 1a ¢ HeOOXOIMMO H3IIOI3BAHETO Ha CIIOXKHO J1a00-

FOOD SAFETY

Analytical methods for the detection and quantification
of allergens have been developed to ensure food safety
and label compliance. There are currently several
technical options for detecting potential food allergens.
The methods used are aimed at the allergen itself
(protein) or a marker that indicates the presence of the
allergenic ingredient in the food. Specific proteins or
deoxyribonucleic acid (DNA) fragments are indicated
as markers for the presence of potentially allergenic
foods or ingredients. These methods are mainly based
on immunosorbent assay, mass spectrometry and DNA
analysis. There are also assays that rely on human
serum igE. However, they prove difficult to standardize
and can only be processed in specialized (clinical)
laboratories. Therefore, methods based on human sera
are not suitable for routine food analyzes (10).

ELISA method is one of the most commonly used tests
for allergens. It consists of three main elements: the
antibody to a specific allergen, an enzyme associated
with the antibody, and a substrate that changes
color if there is an antibody-antigen reaction due to
cross-contamination of the sample. ELISA tests are
relatively easy to perform and do not require complex
laboratory equipment. The kits are widely available
and commercialized in various formats and for almost
all types of allergens. Also, they have high sensitivity
and give specific quantitative results. According to the
Codex Alimentarius, this is the only method that can be
used to test for gluten (5).

One of the disadvantages is that they are prone to false
negative results. When a protein changes its structure
during processing (for example, when it is hydrolyz-
ed or fermented), it may not be detected by ELISA,
although it remains an allergen. False positive results
can occur (although less frequently) when the non-al-
lergenic protein has a structure similar to the aller-
gen'‘s protein. For example, the ELISA method would
not be suitable for detecting celery, as the correspond-
ing allergen is quite similar to that in parsley, carrots,
coriander or dill.

Mass spectrometry (MS) technology allows the
identification and quantification of each component of
a substance by measuring its mass. During the analysis,
the sample is evaporated or, in the case of LC-MS liquid
chromatography, liquefied. Molecules are bombarded
with electrons, acquiring an electric charge, and then
pass through an electric field that accelerates them and
a magnetic field that bends their trajectory. During this
process, the molecules behave differently depending
on their mass: the lighter ones will have less electric
charge, accelerate less, and bend more. By analyzing
these differences, it is possible to determine the exact
composition of a food sample.

LC-MS cannot detect proteins directly, only peptides.
This method can give results relatively quickly and
without the use of complex lab equipment and it’s one of

BN W W Tov13 M MK+.3 M M W BbJFAPCKO CMNCAHME 3A OBLECTBEHO 3/IPABE I 1 I 2021 M M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.13 M MNe3 W W 53



BE30MOCHOCT HA XPAHWUTE

paropHO 000py/ABaHE U B CBHILOTO BPEME €IMH OT Hal-TOYHHU-
TE€ TECTOBE 32 KPBbCTOCAHO 3aMbpcsiBane ¢ anepreru (11).

Enun ot Hali-HaAEKAHNUTE U NPELU3HA METOIM 34 KaueCTBEH
aHaJTN3 Ha aJIepreHH € MOJICKYJISIPHO OMOIOTHYHHAT METOX
Real- Time PCR. ToBa ¢ MHOro cnenuu4deH M 4yBCTBU-
TelleH METOJl, KOWTO pa3zuuTa Ha ammiaudukamnus Ha JTHK ¢
M3I0JI3BAHETO Ha crieuduuHu npaimepu. Peakiusita ce mos-
Tapsi HUKJIUYHO, KOETO TO3BOJISIBA €KCIIOHEHIIMAIHO MPOU3-
BoncTBO (ammutnukanus) Ha JJHK ¢parmerT BbB BpeMeTo
(12). PCR mno3BouisiBa aa ce onpeaenu aanu onpenenexa JHK
Ha )KUBOTHO WJIM PACTEHUE IPUCHCTBA B XPAHUTENIEH TPOAYKT
W 3aTOBa YeCTO C€ M3MOJ3Ba 3a WACHTU(DUIINPAHE HA KUBO-
THHCKH BHJIOBE, KAKTO ¥ 32 OTKpUBaHE Ha OaKTEePHH, BUPYCH
U TCHETUYHO MOAM(HUIMPAHU OPraHU3MHA. MeToasT padoTH
Ha MpPUHLHNA Ha NOJMMEpa3HaTa BEpUIKHA peaklus, KaTo
MOCTIEIBAIIIOTO M3IIOJI3BaHE Ha (DIYOPHCICHTHH COHJAM IIpa-
BU BB3MOXKHO M3BEXKIAHE HAa ChABPKAHUETO HA KOHKPETHATA
JIHK mocnenoBaTeTHOCT Ha TEHETUUHUS MapKep, OTTOBOPEH
3a cuHTe3a Ha puckoBus 6enTHK (13). OCHOBHMTE TpeMCTBA
Ha MeToauTe, basupanu Ha JIHK, ca Bucokara crieriuduunoct
U OTHOCHTEJIHO BUCOKATa CTAOMJIHOCT CPEIIY BIHMSHUSATA Ha
OKOJTHATa Cpejia U TEXHOJIOTMUTE.

Ob6mute acriektw, 3acaramu JJHK anamm3a Ha ameprenwu, ca
ormmcanu B BJIC EN 15634-1:2020 (1). Karo mstmo, ¢paktopuTe,
KOMITpOMETHpaly Merogute 3a orkpubane Ha JIHK, Bkitou-
BaT PCR nHXubOuTOpH, KNcenuHHo pH u/niu eKCTeH3UBHA TO-
TUTMHHA 00pa00TKa Ha XpaHHUTEIHATA CTOKA M PEAYKIIHSI UITH
yuuioxasane Ha JIHK no Bpeme Ha nmpou3BoICTBEHHS TTPO-
nec. [loproroBka Ha mpobara TpsiOBa ja rapaHTHpa, 4e Tec-
TOBaTa Mpoda, B3eTa Clel CMHUJIAHE WU XOMOTCHU3HUPAHE, €
MpeICTaBUTEIHA 32 JJadopaTopHaTa TaKaBa. 3a Jia ce CBEJIE 110
MUHHAMYM PHUCKBT OT MPEHACSHE Ha 3aMBbPCSIBAHUS, IISIIOCT-
HOTO o0opyaBaHe TpsiOBa Ma ObJIc OOMITHO TTOYMCTBAHO CIIC
BCsIKa TIPO0a ChC CHOTBETHUTE JIC3NH(EKIIUPAIIH Pa3TBOPH.

3a Besika PCR peaxiiysi ca HEOOXOIMMU 1B TIOBTOPEHHUS OT
JHK u HSKOJIKO BHJa KOHTPOJM — HEraTUBHA KOHTpOJA 3a
koukperHust JIHK Taprer, PCR mHXnOMmoHHa KOHTpOIa,
aMIUTA(UKAIIMOHHA KOHTPOJIA, Mpa3Ha eKCTPaKIMOHHA KOH-
TpOJa, MO3UTHUBHA EKCTPAaKIMOHHA KoHTposa. HabopsT oT
KOHTPOJIM € HeoOXOIMM, 3a Jia ce JAEMOHCTpHpa Kak Ou u3-
TIIeKAA TMO3UTUBHUAT PE3yJNITaT Ha TecToBaTta mpoda. Crot-
BETHO PE3yJITAaThT OT aHajn3a Ie Ob/ie TTO3UTHBEH, aKo CIIe-
muguuauAT PCR MpOAyKT € IeTEeKTHPaH U BCHYKN KOHTPOJIH
JlaBaT OYaKBAaHUTE pE3yNTaTH, WIM ChOTBETHO HETAaTHBEH,
aKO HE € OTKPUT THPCEHUST MPOAYKT MPH TOYHHU Pe3yITaTH
Ha KoHTposuTe (14).

BakHu CcTBIKM IPH OTKPHBAHETO HA allepreHu Ha Oa3zaTa Ha
PCR ca ekcrpakuusra na JHK, ueneBusit pernon na JJTHK,
pasmep Ha PCR mponykTa, BETpEIIHN KOHTPOJIU M ONTHMH-
3anus Ha ycroBusaTa Ha nporeca. PCR tecToBete He ca Haco-
YEeHHU KbM IIPOTEHH, & KbM CIIEeI(UIHA MOCIEIOBATEITHOCT Ha
JIHK Ha aneprennara xpanutenHa cberaBka. [1o To3u HaunH
T€ ca CHJTHO CTEeIU(HYHN U MOTAT J1a Ce U3I0I3BaT 3a UCHTHU-
¢duKanus eIHOBPEMEHHO Ha HSKOJKO BHJa ayepreHa B o0Opa-
6oTeHun mpodu ot xpaHa. [lonuMepasHara BepuKHa peaKiiust
€ 0COOCHO MOAXO/SIL METOJ 32 XPaHH, ChIbPIKAIIN BUCOKH
HuBa Ha JIHK, mo oTHomeHne Ha anepreHHu nporenHu. Ta-
KHBa ca puba, pakooOpa3HH, (PbCTHIM U HIKOU GUHU KU (3).

FOOD SAFETY

the most accurate tests for allergen cross-contamination
(11).

One of the most reliable and accurate methods for
qualitative analysis of allergens is the molecular
biological method Real-Time PCR. This is a very
specific and sensitive method that relies on DNA
amplification using specific primers. The reaction
is repeated cyclically, which allows exponential
production (amplification) of DNA fragments over
time. (12) PCR allows the determination of whether
a particular animal or plant DNA is present in a food
product and is therefore often used to identify animal
species as well as to detect bacteria, viruses and
genetically modified organisms. The method works on
the principle of the polymerase chain reaction, as the
subsequent use of fluorescent probes makes it possible
to derive the content of the specific DNA sequence of
the genetic marker responsible for the synthesis of the
risk protein (13). The main advantages of DNA-based
methods are high specificity and relatively high stability
against environmental influences and technologies.

General aspects concerning the DNA analysis of
allergens are described in BDS EN 15634-1:2020
(). In general, factors compromising DNA detection
methods include PCR inhibitors, acidic pH and / or
extensive heat treatment of foodstuffs, and reduction
or destruction of DNA during the manufacturing
process. Sample preparation It must be ensured that the
test sample taken after grinding or homogenization is
representative of the laboratory sample. To minimize
the risk of contamination, all equipment should be
thoroughly cleaned after each sample with appropriate
disinfectant solutions.

Each PCR reaction requires two DNA replicates
and several types of controls- negative control for
the specific DNA target, PCR inhibition control,
amplification control, blank extraction control,
positive extraction control. The set of controls is
needed to demonstrate what a positive test result would
look like. Accordingly, the result of the analysis will
be positive if the specific PCR product is detected and
all controls give the expected results, or negative if
the desired product is not found with accurate control
results (14).

Important steps in the detection of PCR-based
allergens are DNA extraction, target DNA region, PCR
product size, internal controls, and optimization of
process conditions. PCR tests do not focus on protein,
but on a specific DNA sequence of the allergenic food
ingredient. Thus, they are highly specific and can be
used to identify several types of allergen simultaneously
in processed food samples. Polymerase chain reaction
is a particularly suitable method for foods containing
high levels of DNA with respect to allergenic proteins.
These include fish, crustaceans, peanuts and some fine
nuts (3).
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IIpenumctBo Ha PCR B peanHo Bpeme e, ue Toi MoXKe J1a TeCT-
Ba MHOYKECTBO aJIEPI'eHU C €IHa U ChILA TPO0a U € IpeIovHu-
TaHUAT METOA 3a TCCTBAHC HAJIMYHUCTO Ha LICJINHA, TBHU KaTo
KbM JHEIIIHA J]aTa He ca pa3paboTeHH aHTHUTeNa, KOUTO MOraT
HaJeXKJHO Jla OTKPHSAT LeJIuHa uiu puda, 6e3 eaHOBpEeMEH-
HO C TOBa Jia Mojajat curaa ksM cpofauu Bugose (11). PCR
METOAUTE Ca cneun(buqﬂn, YYBCTBUTCIIHU U KaY€CTBEHU, MO-
raT Jia MpoBepsT WK HU3SICHAT pe3yataT oT ELISA u cwio
Ja OTKPUAT NOTCHIUAJIHO aJICPT€HHU MPOAYKTHU, 3a KOUTO B
momeHTa Hsima tecT ELISA (9). To3u meTon Moxe 1a Obae
MHOT'O IMMOAXOAAI 3a XPaHUTECITHU NPOAYKTHU, CbABPIKAIIN XU~
APpOJIM3UPaHU NPOTEUHHN UJIK B CJIYUYaUTEC Ha HUCKO HMBO Ha
3ambpcsiBane ¢ aneprenu. Ocsen Topa, JJHK e uzkntountenHo
crabuIHa MOJIEKYJIa, KOSITO OCTaBa He3acerHara OT II0BEYeTO
001 MeTou 3a 00padotka Ha xpanu (15). PCR e cunHo crie-
HUQUYEH METOJI, KOSTO O3HAuaBa, 4e € B ChCTOSIHUE Ja Tpe-
oJloJiee BCEKU MPOOJIEM ¢ KpbCTOCaHATa PEaKTHBHOCT, NPH
KOWTO JAPYTH METO/IU C€ OKa3BaT Hee(EeKTHBHH.

Camo cuiTHO cTabuiIeH ajiepreH, odade, MoXKe Jla CIy>KH KaTo
MapKepHO BEIIECTBO MPU aHAJIN3a HAa ChOTBETHATA aJiepreHHa
XpaHa. MaTrpunaTa Ha OnpeeNeH XpaHUTEIEH IPOTYKT MOXKE
Jla MacKkHpa ajepreHa M ChIlo Taka CaTOBETE 3a CBbP3BAHE
Ha aHTHUTeNa (SMUTOIM) MOTaT Aa OBJAT CKPUTH WJIN H3JI0-
KEHU CJIeJl CTHIIKUTE 3a 00paboTka Ha xpaHa. Te3u edexTu
MOrar Ja BJIOIIAT OTKPHBAHETO/KOJMUYECTBEHOTO OINpeJeNis-
HEe Ha XPaHWTEJHU aJepPreHH, KaTo CHIIEBPEMEHHO 3aIassiT
mbpBOHaYaiHaTa anepreHHocT (16). Eto 3amo pa3pabot-
BAaHETO HA aHAJUTHYHHUS METOJ 32 TECTBAaHE Ha aJlepreHH B
XpaHU TpsiOBa 1a ObJE MOCIEABAHO OT BaJIMUpPAHE, 32 1a ce
OLICHST XapaKTEPUCTHKUTE Ha paboTara U Ja ce JIOKaXKe Ha-
JISKHOCTTA HA TO3H aHalu3. Taka MOXe /1a ce rapaHTHpa, ue
pe3yiTaTUTe, MOJYyUYeHN C KOHKPETEH TECTOB KOMIIJIEKT B Ja-
JIeHA CUTYyanus, TOYHO OTPa3siBaT CBOMCTBATA HAa XpaHaTa HITH
ChCTaBKaTa, KOSITO CE TECTBA. BannaupaHeTo Ha HATMYHUTE
METOJIM € Ba)KHO, 33 Jla ce TOKaxe, 4e Te ca TOJHU 3a Iel-
Ta J]a TapaHTUpaT 0E30MacHOCTTa HA XPAaHHUTE 33 aJIePrHuHU
JMIIA U J1a Ce ONPEACIH JInIcaTa/ MPUChbCTBUETO Ha Opesie-
JICHU CHhCTaBKU HA 3aMBPCUTENH B XPAaHUTEITHUTE TIPOAYKTH.
OONKHOBEHO €1HO J1abOpaTOPHO BaJMAMPAHE CE MPOBEK/A
BBTPEIIHO 3a ONpeJelisIHe Ha IapaMeTpUTe Ha METoJa Karo
cnenuduyHOCT, 9yBcTBUTENHOCT, LOD, LOQ, KONMuecTBeH
JIMara3oH, TOYHOCT, IIPEIM3HOCT M CTaOMIIHOCT Ha aHaJIN3a.
Mex1ynabopaTopHOTO BaJHIMPAHE BKJIIOYBA MHOXECTBO
nmabopaTopuy, aHATU3UPAITN €PEKTUBHOCTTA HA METO/, OCO-
0CHO TOYHOCTTA ¥ MPEIU3HOCTTA MPH PA3ITUIHUTE PaOOTHH
HaCTPOWKH, KAKTO U MECTOIONIOKeHHEe U iepcona (3). Coiro
Taka € HeOOXOIMMO CTpaTEerMHuTe M MPOIEAYPHUTE 3a yIpa-
BJICHHE Ha pHCKa Ja ObJaT YTBBP/ACHH, 3a JIa Ce AEMOHCTPH-
pa TsaxHara edextuBHOCT. Crien Banuaupase TpsoOBa 1a Obie
M3BBPIIBAHO MEPHOJUYHO BepH(HUIMpaHEe HA KOHKPETHUTE
METOJIH, C LIeJ J1a C€ TIOCTUTHE OllIe IT0-BUCOKO HMBO Ha Ha-
JISKTHOCT ¥ CUT'YPHOCT .

B 3akro4eHne n300pbT HA TPABUITHHS METO] 3aBUCH TTIABHO
OT CbOTBETHATA XPAHNUTEIIHA MAaTPHUIIA (HATMYUETO HA CIEIIH-
¢uunn anturena//JJHK-npaitmepn u moctmxmmara rpanuna
Ha OTKpUBAaHE) U OT HAYMHA Ha NpepabdoTKaTa Ha camara Xpa-
Ha TI0 BpeMe Ha IIPOM3BOJCTBEHUS Mpolec. Pa3zinuunu cucte-
MU 3a TECTOBE, IIPE/IJIaraHy 3a €IHa U ChIla aJIePreHHa XPaHa,
Morar ja 0bJaT MOAXO/SIIN 3a ONpPe/IesIeH XpaHUTEIeH Mpo-

FOOD SAFETY

The advantage of real-time PCR is that it can test
multiple allergens with the same sample and is the
preferred method for testing the presence of celery, as no
antibodies have been developed to date that can reliably
detect celery or fish without at the same time to signal to
related species (11). PCR methods are specific, sensitive
and qualitative, they can check or clarify an ELISA
result and also detect potentially allergenic products
for which there is currently no ELISA test (9). This
method can be very suitable for food products containing
hydrolysed proteins or in cases of low levels of allergen
contamination. In addition, DNA is an extremely stable
molecule that remains unaffected by most common
food processing methods (15). PCR is a very specific
method, which means that it is able to overcome any
cross-reactivity problem in which other methods prove
ineffective.

However, only a highly stable allergen can serve as a
marker in the analysis of the respective allergenic food.
The matrix of a particular food product can mask the
allergen and also the antibody binding sites (epitopes)
can be hidden or exposed after the food processing steps.
These effects may impair the detection/quantification
of food allergens while maintaining the original
allergenicity (16). Therefore, the development of an
analytical method for testing food allergens should be
followed by validation to evaluate the performance
characteristics and to demonstrate the reliability of
this analysis. This can ensure that the results obtained
with a particular test kit in a given situation accurately
reflect the properties of the food or ingredient, which is
being tested. The validation of the available methods is
important to show that they are suitable for the purpose
of ensuring food safety for allergic individuals and to
determine the absence/presence of certain ingredients of
the contaminants in food products. Usually a laboratory
validation is performed internally to determine the
parameters of the method such as specificity, sensitivity,
limit of detection (LOD), limit of quantification (LOQ),
quantitative range, accuracy, precision and stability
of the analysis. Multi-laboratory validation involves a
number of laboratories analyzing the effectiveness of
the analysis, especially accuracy and precision, in the
various operating settings, as well as location and staff
(3). Risk management strategies and procedures also
need to be established to demonstrate their effectiveness.
After validation, a periodic verification of the specific
methods should be performed in order to achieve an even
higher level of reliability and security.

In conclusion the choice of the correct method depends
mainly on the respective food matrix (the presence of
specific antibodies/DNA primers and the achievable limit
of detection) and on the way the food itself is processed
during the production process. Different test systems
offered for the same allergenic food may be appropriate
for a particular food product but not for another.
Internationally recognized reference materials are needed
to compare results and standardize/calibrate test systems.
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JIyKT, HO HE 1 33 JIpyT. 3a CpaBHsBAaHE HA PE3YJITaTUTE U CTaH-
JapTU3UpaHe/KanuOpUpaHe Ha TECTOBU CHCTEMH ca He0OXo-
JUMH MEXJIYHapOJHO TPH3HATH pPEQEpPeHTHU MaTephalIH.
CBbBMECTHHST H3CIIENOBATENICKM LEHTHp Ha EBporeiickara
KOMUCHS € B IIPOLIEC Ha MPOM3BOJACTBO HA TAKHMBa MaTepha-
mu 3a geeThiy. JJocera obave cepTuduumpanu pedepeHTHH
MaTepHaly 3a aHAJIM3 Ha aJISPreHH B XpaHU He ca THPrOBCKH
JOCTBITHH.

[Tpe3 2017 r. EBpomnelickara KoMUCHsI TIPOBEk)Aa pabOTHA
cpella, Ha KOSITO Ce pellaBa Cbh3/1aBaHETO MH(PACTPYKTypa
3a XapMOHHM3UPAaHE Ha M3MEPBAHUATA Ha ajepreHu - EBpo-
Tnelicka Mpeka Ha JJabopaTOPHHTE 3a OIpe/IeNIsTHE Ha anepre-
HU B XpaHu. LlenTa e 1a ce HampaBu Mperies Ha ChbCTOSHHE-
TO, /12 C€ YCTaHOBSIT KaKTO MPOITyCKHUTE, TaKa M Hai-100puTe
MPAKTHKHU B U3MEPBAHETO, OTIMTAHETO U MHTEPIPETHPAHETO
Ha pe3yJTaTUTEe OT TECTBAHE Ha XPAaHUTEIHH anepreHu. [la
ce JUCKYTHpaT MpoOJIeMH B TEXHUUECKUTE ACHEKTH HA U3-
MEpPBAHETO U MPEICTABIHETO HA PE3yITATHTE.

B Bearapus oduimaieH KOHTPOI 32 aJIEPreH Ce IMPOBEKIa
caMo Mo JOKYMEHTH U €TUKETHPaHe, B ChOTBETCTBHE C Pe-
rmameHT (EC) Ne 1969/2011 1., Anexc II n HssMa npprkaBHa Ja-
Goparopusi, KOSITO Jia U3BBPILBA TE3U aHATH3H. bhirapckara
areHIus 1o 0e30MacHOCT Ha XPAaHUTE He pas3mosara ¢ TakaBa
naboparopusi ¥ MoJI3Ba TaKaBa U3BbH CTpaHATA.

Ilo noxana Ha CBBMECTHMS M3CIIEAOBATENICKM LEHTBP OT
2018 r. HanuoHanHUAT HEHTHP MO OOIIECTBEHO 31paBe M
aHAJIU3U € OIpeJIeNIeH 3a IpeacTaBuTen Ha bbarapus B EBpo-
nelickaTa Mpeska Ha 1abopaTopuuTe 3a OIpezessiHe Ha ajep-
TeHU B XpaHM, ¥ NMa 3a 3a/1a4a J1a BbBEJC HOBUTE METO/IH 3a
OTIpe/IeIITHE Ha aJIEPreHH.

TBi KaTO € MPsAKO CBBP3aHO C YOBELIKOTO 3/paBe, yIpaBiie-
HHUETO Ha aJICPICHUTE B XPAHUTCITHUTE MPEIPUATUS TPsiOBa
Jla ce pasriiex/ia KaTo Hepas/iellHa 9acT OT ChIIECTBYBAIIOTO
yIpaBJcHHE Ha 0€30IaCHOCTTA HA XpaHWUTE, a HE KAaTo Ha-
ITBJTHO HOBA CUCTeMa. EQeKTHBHATA CHCTEMa 3a YIIPaBICHUE
Ha aJepreHd ¢ HeoOXOAMMO Ja OOMHCITH BCHYKH €TalH OT
MOJTyYaBaHETO Ha CYPOBUHU UpPe3 MPOU3BOJCTBOTO U OIAKO-
BaHETO JI0 TOTOBUS IPOAYKT, BKIIOUHTEIHO Pa3paboTBAHETO
Ha HOB TMPOAYKT. XPaHUTEIHUTE MPEANPHUATHS TpsAOBa 1a
paboTAT B ChOTBETCTBUE ¢ IPUHIIUITUTE HA J00paTa mpous-
BonctBeHa npaktuka (AIIIT). ToBa n3uckBa aHTaXUMEHT 32
rapaHTHpaHe, 4ye MPOAYKTUTE OTrOBapsT Ha Oe30MmacHOCTTa
Ha XpaHUTE, KAYeCTBOTO M 3aKOHOBUTE U3UCKBAHUsI, KaTO CE
M3I0JI3BAT MOAXO/SIIY TPOU3BOJICTBEHN KOHTPOJIH, C 11T J1a
ce n30erue KpbCTOCAHO 3aMbPCSBAHE | Jla CE Ola3u 3paBe-
TO Ha motpedurens (17).
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The European Commission‘s Joint Research Center is in
the process of producing such peanut materials. To date,
however, certified reference materials for the analysis
of food allergens are not commercially available.

In 2017, the European Commission held a working
meeting to decide on the creation of an infrastructure
for the harmonization of allergen measurements - the
EU-initiative ENFADL (European Network of Food
Allergen Detection Laboratories). The aim is to review
the condition, to identify both gaps and best practices in
measuring, reporting and interpreting the results of food
allergen testing. To discuss problems in the technical
aspects of measuring and presenting the results.

In Bulgaria, an official control of allergens is carried
out only on documents and labeling, in accordance
with Regulation (EU) Ne 1969/2011, Annex II and there
is no state laboratory to perform these analyses. The
Bulgarian Food Safety Agency does not have such a
laboratory and uses one outside the country.

At the invitation of the Joint Research Center in
2018, the National Center of Public Health and
Analyses (NCPHA) has been appointed as Bulgaria‘s
representative in the European Network of Food
Allergen Detection Laboratories, and the NCPHA aims
to introduce new methods for the allergen detections.

As it is directly related to human health, the
management of allergens in food businesses should
be seen as an integral part of the existing food safety
management and not as a completely new system.
An effective allergen management system needs
to consider all stages from obtaining raw materials
through production and packaging to the finished
product, including the development of a new product.
The food businesses must operate in accordance with
the principles of good manufacturing practices (GMPs).
This requires a commitment to guarantee that products
meet food safety, quality and legal requirements, by
using appropriate production controls, in order to avoid
cross-contamination and to protect the health of the
consumer (17).

4. HACCP bbnrapus, http://www. https://www.haccp.bg/
HACCP Bulgaria, http://www. https://www.haccp.bg/

5. Codex Standard 1-1985, 2018, http://www.fao.org/
fao-who-codexalimentarius/sh-proxy/en/?Ink=1&url=http
$%253A%252F %252Fworkspace.fao.org%252Fsites %
252Fcodex% 252FStandards% 252FCXS% 2B1-1985%
252FCXS_001e.pdf
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CNELUMNDPUYHA MUTPALIUA HA
CTWUPEH OT NOJIMCTUPEHOBMWU
EOHOKPATHU CbOOBE U
NMPUBOPU 3A XPAHEHE

Basientuna Xpucrosa-barnacapsin, Kynnera Tumkosa,
Cgetia IlerpoBa

Hayuonanen yenmvp no obwecmeaeno 30page u anaiusu

PE3IOME

Buweeoenue: [lonucmupenvm e noaumepen mamepudn, no-
JIyHen upe3 NOMUMepU3ayust Ha MOHOMEPA CIMUPEH U WUUPOKO
ce U3noJ36a 3a NPOU3E00CME0 HA OHOKPAMHU CbO08e U NpU-
bopu. Meoicoynapoonama azeHyus 3a u3cie08ane HA paKd e
KAACUuyupana cmupena Kamo 6b3MONCeH KAHYEePO2eHeH 3d
xopa om epyna 24. CveaacHo 0eticmsaujomo 8 MOMEHMd 3aKo-
HOOAmencmeo e onpeoenena oowa (2eHepupana) epanuya Ha
cneyuguuna muepayust 3a 6CUYKY 8eWecmad, 3a KOUmo Himd
cneyuguuna maxkasa, KaKvLemo e cayyasm npu cmupena. Hosu
obesnoxoumennu oannu om EFSA ca noeod 3a o6cwoicoane na
npeocmosauo 8b6eNCOAne HA SPAHUYA 30 CheyuduyHa Muepa-
Yusi Ha CIMUPeH om Mamepuaiy 3a KOHMaKkm ¢ Xpauu.

Ilen na Hacmosawomo npoyysare e 0a ycmaHogu cneyuguu-
Hama muepayus Ha cmuper om cvb0oge U npubopu 3a eoHo-
Kpamua ynompeba, uzpabomenu om noaucmupeHosu niacm-
macu.

Memoo: 3a ananuz na cmupen e npuiodxcen GC-MS memoo
3a U3NUMEAHe HA MUSPAYUSL 8 MOOCIHU CPeOU HA MA3HU XPd-
HU upe3 yckopena ekcmpakyus 6 95% emanon.

Pesynimamu: Om ananusupanume 41 npodbu uzdenus 3a eo-
HOKpamua ynompeda om NOAUCMUPEH, NPeOHA3HAYeHU 3d
KoHmaxkm ¢ xpanu, camo 4,8% nokazeam cmotinocmu Ha
muepayus nood eparuyama Ha omkpusave Ha memood. Ilpu
BCUUKU OCIAHANU C€ HADI00A8A MUSPAYUSL 8 WUPOK KOHYEH-
mpayuoHer OUana3oH, HO 00 0Ouama (2eHepupana) epanu-
ya Ha cneyupuuna Muepayusi.

3axmouenue: Ilonyuenume Oannu noKazeam NOMEHYUALEH
PUCK OM MUSpayusi Ha CMUpex om NOAUCMUPEHOBU U30eUsL
3a eOHOKpamua ynompeba npu Huéd, Koumo 6uxa moenu oa
dosedam 00 8UCOK OHEBEH NPUEM.

KurouoBu 1ymu: cTupeH, MUTpaius, eIHOKpaTHH
ChJIOBE M IPUOOPH, MATEPUAIIH 338 KOHTAKT C XPaHH

BbBEOEHUE

B TBproeckaTta Mpexa ce mpeaara roiasiMmo pazHooOpasue oT
MOJTUCTHPEHOBH CHIOBE U MTPHOOPH 3a XpaHeHe. Te ca IIMpoKko
M3IOJI3BAHU OT MOTPEOUTENUTE B 3aBe/IeHNs 3a OBbP30 XpaHe-
He, Ha NMUKHUK, B oduca, cpex npupozara. [lomuctupensr e
nonuMep Ha ctupeHa. Toi Moske 1a ObJie MOHO-EKCTPYIMpPaH,
CBHEKCTPYIUPAH C IPYTH IUIACTMACH, (DOPMOBAH UpE3 HHIKEK-
THpaHEe WJIM PasleHEeH, 32 MPOM3BOJICTBO Ha peulia Mpory-
KTH. [OANIIHOTO MPOM3BOACTBO 3a€Ma HYETBBPTOTO MSICTO

FOOD SAFETY

SPECIFIC MIGRATION OF
STYRENE FROM POLYSTYRENE
DISPOSABLE UTENSILS AND
CUTLERY

Valentina Christova-Bagdassarian, Julieta Tishkova,
Svetla Petrova

National Center of Public Health and Analyses

ABSTRACT

Introduction: Polystyreneis apolymeric material obtained
by polymerization of styrene monomer and is widely used
for the production of disposable containers and utensils.
The International Agency for Research on Cancer (IARC)
has classified styrene as a possible carcinogen for people
in group 2A. According to the current legislation, a geneic
specific migration limit has been set for all substances for
which there is no specific one, as is the case with styrene.
New worrying data from European Food Safety Authority
(EFSA) are an occasion to discuss the forthcoming
introduction of a specific migration limit for the styrene
from food contact materials.

The aim of the present study is to establish the specific
migration of styrene from disposable containers and
utensils made of polystyrene plastics.

Method: For styrene analysis, a gas chromatography
- mass spectrometry (GC-MS) method was used to test
migration in model medium (the simulant for fatty foods)
by accelerated extraction in 95% ethanol.

Results: Of the analyzed 41 samples of disposable
polystyrene products intended for contact with foodstuffs,
only 4.8% showed migration values below the detection
limit of the method. In all others, migration is observed in
a wide concentration range, but below the generic specific
migration limit.

Conclusion: The data obtained indicate a potential risk of
migration of styrene from single-use polystyrene products
at levels that could lead to high daily intake.

Keywords: styrene, migration, disposable utensils
and cutlery, food contact materials

INTRODUCTION

The commercial network offers a wide wvariety of
polystyrene eating utensils and cutlery. They are widely
used by consumers in fast food restaurants, on picnics, in
the office, in nature. Polystyrene is a polymer of styrene.
It can be monoextruded, coextruded with other plastics,
injection molded or foamed to produce a variety of
products. The annual production ranks fourth after PE, PP
and PVC in the list of polymer bulk products and amounts to

58 BN NN Tov13 M MKd.3 M W W BEbJITAPCKO CMIUCAHME 3A OBLLECTBEHO 3[IPABE M M M 2021 I M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.13 M M Ne3 W W =



BE30MOCHOCT HA XPAHUTE

cnex PE, PP u PVC B cniucbka ¢ monuMepHH HaCUIIHU NPO-
JyKTH U Bb3JIU3a Ha Haj 12 munuoHa ToHa. [lonucTupeHst e
TBBPJ U IPO3payueH, yCTOWYUB HA MHOT'O XUMUKAJIH, JIECEH 3a
00paboTka, mpuTexasa J00bp INIAHII U € MPEAIOYUTaH MarTe-
puan 3a TepmodopmoBaHe. Herosn HemocTarbsim ca dyIuid-
BOCT M UyBCTBUTEIHOCT KbM HAaIllyKBaHE IIPU HATOBAPBAHHSL.
Ilopanu BHCOKaTa CH MPOITYCKIUBOCT HA Fa30BE€ U MAPH, TOU
Ce M3I0J13Ba MPEAMMHO KaTo MaTepHa 3a MIPOAYKTH € KPaThK
CPOK Ha TOAHOCT, N3KJIIOUYHUTETHO MOAXOISAM] 38 TPOU3BOJICTBO
Ha eIHOKPATHU ChI0BE U IPUOOPH XPaHEHE.

CmupeH — xumMu4Ha cmpykmypa u ceolicmea

Crupen, CAS Ne 100-42-5 (¢wur. 1) (¢ xumuana dopmyna
C8HS — ¢enmeTnscH, BAHUIOCH3EH), € O€311BeTHA, BUCKO3HA
TEYHOCT C OCTBHP MUPHC U Temneparypa Ha kurneHe 145°C (1).
PasTBOpUM ¢ B OpraHWYHHU Pa3TBOPUTEIIA — alETOH, OCH3CH,
TEeTPaxJIOPMETAH, IUETUIIeTep, eTaHo. [IpakTuvecku ¢ He-
pa3tBopuM BB Boza — 0.31 g/1 mpu 25°C.

CTUpEHBT MpECTaBIsIBA HEHACUTEH BBIVIEBOAOPO] C OTBOpE-
Ha BBIJIEPO/IHA BEPHUTa, B KOSITO MOJICKYJIUTE MEK]IY BBIJIE-
POIHUTE aTOMH ca ABOIHO cBbp3anu. [lonmumepusupa JiecHo,
JIOpH IIpU CTalfHa TeMIepaTypa B IPUCHCTBUETO Ha KUCIOPO
U C€ OKHCIISABA IPU U3JIaraHe Ha CBETIMHA U BB3AYX /0 MOJIH-
CTHUPEH.

CtupeHsT € n3onupas 3a wepeu wT mpe3 1831 r. Trproscko-
TO MPOW3BOJICTBO HA CTHPEH IO METOAA Ha JACXUApUpaHE Ha
eTnsiOeH3eH 3amouBa B [epmanms npe3 1925 r. (2). Teproscku
3HauMM cTaBa cien 1942 r., korato 3amodBa HETOBOTO MTPHIIO-
YKEHHE KaTO MOHOMEp B IIPOU3BOACTBO Ha moinumepH (3).

FOOD SAFETY

over 12 million tons. Polystyrene is hard and transparent,
resistant to many chemicals, easy to process, has a good
gloss and is a preferred material for thermoforming. Its
disadvantages are fragility and sensitivity to cracking
under loads. Due to its high permeability to gases and
vapors, it is mainly used as a material for products with
a short shelf life, extremely suitable for the production of
disposable utensils and cutlery.

Styrene - chemical structure and properties

Styrene, CAS Ne 100-42-5 (Fig. 1) (with chemical formula
C8HS8 - phenylethylene, vinylbenzene), is a colorless,
viscous liquid with a pungent odor and a boiling point
of 145°C (1). It is soluble in organic solvents - acetone,
benzene, carbon tetrachloride, diethyl ether, ethanol. It is
practically insoluble in water - 0.31 g/I at 25°C.

Styrene is an open-chain unsaturated hydrocarbon in
which the molecules between the carbon atoms are double
bonded. It polymerizes easily, even at room temperature
in the presence of oxygen, and oxidizes on exposure to
light and air to polystyrene.

Styrene was firstisolated in 1831. Commercial production
of styrene by the ethylbenzene dehydrogenation method
began in Germany in 1925 (2). It became commercially
significant after 1942, when it had began to be used as a
monomer in the production of polymers (3).

Quaypa 1.
Xumu4yHa chopmyna Ha cmupeH

CH=CH;

Figure 1.
Chemical formula of styrene

CmupeH - 30pageH puck

CTUpeHbT NIPOHUKBA B OPraHU3Ma IMpe3 BCHUUKU MBTUIIA HA
€KCIIO3U LM, BAXKHU 32 YOBEIIKOTO 31paBe. EkcriozunusiTa Ha
CTHUPCH BB3HUKBA IIPU BAUIIBAHE, TOTIIBIIAHE WIIH KOHTAKT C
ounTe U KokaTa. LleHTpanHaTa HepBHA CHCTEMa U TUXaTeTHA-
Ta CHCTeMa ca Hali-3aCeTHATH, KaTO CHMIITOMHUTE BKIIOYBAT
JieTIpecus, crada KOHIGHTPAIHs, MyCKYJTHa claboCT, yMopa,
BB3MAJICHUE Ha KOXkarta, Oonka M 3amasHocT. Excriosniusara
Ha CTUPEH MOJKE Ja TIPEAN3BUKA Jpa3HEHE Ha HOCA, T'BPIOTO U
ounte. CTUpEHBT MPUUYUHSBA TTIaBOOONHE, OCTPA CHHIUBOCT,
HEPBHO pa3cTpOHCTBO. TOKCMYHOCTTAa MYy MOXKE Jla IOBEJE JI0
CEpUO3HH MTPOOJIEMH U B ChPICYHOCHI0BaTA cucTema (4). Pas-
MpOCTpaHsiBa ce ObP30 B OpraHU3Ma U Ce HATPYIBa OCHOBHO B
MacTHaTa ThkaH. MeTaOOMUTUTE Ha CTUPCHA CC CTUMUHUPAT
¢ ypuHata. Excnio3unusita Ha BUCOKa KOHLEHTPALUs Ha CTH-
PCH BOJH 10 TIOBHUINIABAHE HA CEPYMHOTO HUBO HA MPOJIAKTHH.
Penuna in vitro u in vivo u3cienBaHus IIoKa3Bar, ue MeTado-

Styrene - health hazards

Styrene penetrates the body through all routes of
exposure important to human health. Exposure to styrene
occurs by inhalation, ingestion or contact with eyes and
skin. The central nervous system and respiratory system
are most affected, with symptoms including depression,
poor concentration, muscle weakness, fatigue, skin
inflammation, pain and dizziness. Exposure to styrene
can cause irritation of the nose, throat and eyes. Styrene
causes headache, acute drowsiness, nervous disorder.
Its toxicity can also lead to serious problems in the
cardiovascular system (4). It spreads rapidly in the body
and accumulates mainly in adipose tissue. Styrene
metabolites are eliminated in the urine. Exposure to
high concentrations of styrene leads to an increase in
serum prolactin levels. A number of in vitro - and in
vivo studies have shown that styrene metabolites can
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JIUTUTE Ha CTUPEHA CHIIO MOrar aa ObaaT kanieporeHuu (5).
CrupeHsT € kiacupuipupan or MexayHapoaHa areHIus 3a
n3cle/iBaHe Ha paka KaTo KaHIIEpOTreHEeH 3a Xopa rpymna 2A -
Probably carcinogenic to humans (6).

lMonnucmupeH

[MonucTUpeHsT € nmoauMep, IPOMHUILIECHO MOJIYUYEH OT 4pe3
MOJMMEpH3alns Ha MoHOMepa cTupeH (Pdwur. 2).

FOOD SAFETY

also be carcinogenic (5). Styrene is classified by the
IARC as carcinogenic to humans group 2A - Probably
carcinogenic to humans (6).

Polystyrene

Polystyrene is a polymer industrially obtained by
polymerizing the styrene monomer (Fig. 2).

Qduaypa 2. |
XumuyHa chopmyna Ha rnoucmupeH H
[CHIn -

] C C 1 Figure 2.

Chemical formula of polystyrene
[CH.In

[Ipu HEM'BJIHO MPOTHYAHE HA MOJIMMEPU3AIUATA, MOHOMEPH
CTUPEH MOrar Jia Cce 3aTBOPAT B MOJHUCTHPEHOBHS MaTepH-
ajJl M MO-KbCHO Jia MUTPUPAT OT MATEPHAIUTE 32 KOHTAKT C
XpaHU KbM XpaHarta MpH CHIIHO IIPOMEHIINBU KOHIICHTPAI[HH.
Hanpumep Genualdi et al. (2014) (7) oTrkpuBar CTUpPEH B 1H-
amasona ot 9,3-3,100 mg/kg (cpeano 340 mg/kg) B 24 mosu-
CTHPCHOBH MaTepHasa, IpeaHa3HauYCHH 3a KOHTAKT C XpaHH.
[IpuuuHata 3a ChIbpKAHKUE HA CTUPEH MOXKE J1a CE IBJIKU Ha
HEpearupaiyd OCTATHIM OT MOJUMEPU3AIIMITA WU MOXKE J1a
ce 00pa3yBa upe3 JermoIuMEpU3aIlks Mo BpeMe Ha TEPMHUYHO-
TO (popMOBaHE HA TITACTMACOBHUTE U3CIHSI.

[MonucTupeHoBUTE ChIOBE HE MOTaT Aa MU3ABPXKAT HA KHIIA-
II1a Boja. YBEIMUYaBaHETO Ha TeMIIepaTypaTa Ipu ynorpeba
MOXe J]a I0BeZie JI0 pasrpak[aHe Ha MoJIMMepa U MUTpaLus
B XpaHUTEITHHUTE NPOAyKTH (§). Murpanusta Ha CTUPEH OT
MOJIMCTUPEHOBHUTE CHIOBE (9) MOXKe Ja MPUYMHM HEKeJaH
apomar ¥ OLIBETsIBaHE Ha XpaHaTa.

3AKOHOOATENCTBO

ChriacHO IEHCTBAIIOTO B MOMEHTA 3aKOHO/IATENICTBO, KAKTO
e nocoueno B Permament (EC) Ne 2016/1416 1. (10), Bui. 11, § 2
ot PerimamenT (EC) Ne 10/2011, ce onpenests odia (reuepupa-
HAa) TpaHKIa Ha crienu(rYHa MUTPpaLys 3a BCHUKH BEIECTBa,
3a KOUTO HsIMa OIpeJielieHa TakaBa, KaKbBTO € CIIy4asT MpH
crupeHa. Hupara Ha Murpanus Ha cTupeH TpsiOBa Jja ObaaT B
CBHOTBETCTBHE C 00IIaTa I'PaHUIA HA MUTPALIUSL.

Murpanusra Ha BEUIECTBa OT OMAKOBBYHUTE MaTepHaTH B
XpaHHU € OCHOBEH MPOOJIEM Mpe3 MOCICTHUTE TOANHU B CBe-
ToBeH Mamab. Hanuie e Bucoka 3arprmKeHOCT OTHOCHO 0e3-
omacHOCTTa Ha XpaHuTe. Monorpadusta Ha IARC (6) ce
OTHACS 10 MACHTU(PHIIMPAHE HA OMACHOCTUTE, OCHOBABAIIH
Ce Ha MPOYyYBAHUS 32 MPOPCCHOHAIHU CKCIIO3UITUU C BHUCO-
KU JIO3H U MPOYYBAHUS BHPXY KUBOTHH Upe3 BIUIIBAHE. 3a-
kiroueHusita Ha IARC He Morart a ce npuiiaraT TUPEKTHO 3a
OIICHKATa Ha PUCKOBETE 32 MOTPEOUTEIUTE OT OPAIHO M3Ja-

In the incomplete course of polymerization, styrene
monomers can be enclosed in the polystyrene material
and later migrate from food contact materials to food at
highly variable concentrations. For example, Genualdi et
al. (2014) (7) found styrene in the range of 9.3-3.100 mg/
kg (average 340 mg/kg) in 24 polystyrene food contact
materials. The reason for the styrene content may be due
to unreacted polymerization residues or may be formed
by depolymerization during the thermal molding of
plastic articles.

Polystyrene containers cannot withstand boiling water.
Increasing the temperature during use can lead to
polymer degradation and migration into food (8). The
migration of styrene from polystyrene containers (9) can
cause unwanted odor and food coloring.

LEGISLATION

It is under current legislation as referred to in
Regulation (EC) Ne 2016/1416 (10). In Art. 11, §2 of
Regulation (EU) Nel0/2011 it has been set a generic
specific migration limit for all substances for which no
such has been determined, as is the case for styrene.
Styrene migration levels should be in line with the
overall migration limit.

The migration of substances from food packaging
materials has been a major problem in recent years
worldwide. There are high food safety concerns. The
TARC monograph (6) concerns the hazard identification
based on high-dose occupational exposure studies
and inhalation animal studies. The IARC conclusions
cannot be directly applied to the assessment of the
risks to consumers from oral styrene exposure. Based
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raHe Ha cTupeH. Bb3 ocHOBa Ha JaHHUTE OT MOHOrpadusTa
Ha TARC u Te3u oT MHAYCTpUATA, HE MOXE /a Ce U3KII0UU
3arpH>KEHOCTTA 32 TeHOTOKCUYHOCT, CBBP3aHa ¢ OpajiHa eKC-
MO3UIUS HA CTUpEH. Murpauusara Ha CTUPEH B XpaHH, OIa-
KOBaHU B CTHPEHOBH IutacTMacy, e nox 10 pg/kg B moBevero
M3CIeIBaHus, HO ce choOmasar u pesynratu 1o 230 pg/kg
(7, 11, 12, 13). Murpanusita 0OMKHOBEHO € ITO-BHCOKA IPH
KOHTAaKT Ha MOJUCTUPEHOBUTE MAaTEPHAIN C Ma3HHU XpaHH U/
WJIU TIPY BACOKH CHOTHOIICHUS MOBBpXHOCT/00eM. (14). Exc-
MO3UIUATA HAa TIOTPEOUTENNTE HA CTHUPEH 4pe3 JUeTaTa ce
n3unciasapa npubnauszutentno Ha 0,1 pug/kg tenmecHo Terno Ha
JleH. B3emaiiku npeBUl IOCIEHNUTE JaHHU 33 EKCIIO3ULIMS,
EFSA ny0nukyBa CTaHOBHIIE OTHOCHO I'€HOTOKCHYHOCTTA,
MEXaHUCTUYHMUTE JAaHHU, TOKCUKOKMHETHKATa U OLEHKA Ha
0e30macHOCTTa Ha CTHPEHA MPH HErOBOTO HM3IMOJI3BaHE KaTo
Marepual 3a KOHTaKT ¢ xpana (15).

CTUpPEHBT € pa3pelieH MOHOMEp /WU M3XOJCH MaTepHal
3a MPOW3BOJICTBOTO Ha MJIACTMACOBH MaTepHalIi 38 KOHTAKT
¢ xpaau (FCM) u moHacTosIIieM € BKJIIOUEH B MPUIOKEHHUE
I xbMm Permament (EC) Ne 10/2011, 6e3 cnenuduyna Murpa-
nuonHa rpanuna (SML). Toa o3HauaBa, ue KbM MOMEHTA BCE
olle KbM HEro ce OTHacsi TpaHuLaTa 3a odma Murpanus — 60
mg/kg xpaHa.

B xoHTeKCTa Ha HOBUTE HAyYHH JOKA3aTEJICTBA 3a MOTEHIH-
amHUTE e(eKTH Ha CTHpPEHA BBPXY 3/paBeTo, HACKOpo Mex-
JlyHapoaHaTa areHius 3a u3cienasane Ha paka (IARC) npu
npekyacu(uKausaTa Ha HeroBaTa KaHI[epOreHHOCT 3aKJII0YH,
4ye CTUPEHBT € ,,BePOSATEeH KaHIIEepOreHeH 3a xopa““. MoHorpa-
¢usta Ha [ARC ot 2019 r. omeHsiBa Karo ,,BepOsATCH KaHIIC-
pOreHeH 3a Xopa™ M €IWH OT HEroBHTE METaOOJIUTH — CTH-
pen-7,8-okeun (rpyna 2A). IARC cunrta, 4ye ,,uMa cepuo3HU
JTOKA3aTeIICTBA, Y€ KAKTO CTUPEHBT, TaKa H CTUPCH-/,8-0KCH-
IIBT ca TEHOTOKCHYHU U Y€ TO3M MEXaHU3BM MOXKE J1a IeiicTBa
U IpH Xopara‘.

B nayuno cranoBuiie Ha EFSA (15) ce mocouBa, ue ekcrosu-
IUSATA TPEe3 XpaHaTa Ha CTUPEH, MUTPUPAII] OT TOJIUCTUPEHO-
BUTE TUIACTMACH, CC M3YUCIISIBA MPUOIU3UTEIHO HA 6 [Ig Ha
neH. OOmrata eKCIo3HIKs HA CTUPCH OT BCUYKU H3TOYHHIIH
ce ompenens 1a Ov1e OT mopsabka Ha 24 ug Ha neH. Karo ce
npueme st ot 20% 3a MaTeprannuTe 3a KOHTAKT C XpaHH, Ou
Ouna moaxofsia crenuduyHa rpaHda Ha MUTPAUs OT 5
pg/kg xpaHa, KaTto ce B3eMe MPEIBHT CTAHIAPTHOTO TTPEATIO-
JIOKEHHE, Y€ BB3PACTEH MOTPeOUTEN KOHCYMUpPa BCEKU JCH
1 kg xpaHa B KOHTaKT C BemecTBOTO. [lopaan ToBa ce cunrta
3a 1erechboOpas3Ho J1a ce 00CHAN BhBEXKJAHETO HA TPAaHUIIA 32
CHeHI/I(I)I/I‘IHa MuUrpamnusda Ha CTUPEH OT MaTE€praInd 3a KOHTAKT
C XpaHHu, KaTo C€ B3E€MaT NMpE€ABUJ MHCTPYMCHTAJIHUTEC BbH3-
MOYXHOCTU Ha aHAJIMTUYHUTE METOIH, U3IMOI3BAHU OT Jabo-
paTopuuTe 3a KOHTPOJL

LEN

HacTosmoTro npoyuBaHe 1Ma 3a 1111 1a yCTaHOBU crenuguy-
HaTa MUTPALXsI HA CTUPEH OT ChJI0BE U MPHOOPH 32 €AHOKpa-
THa ynotpebda, n3paboTeHN OT MOJUCTHPEHOBH ILTACTMACH,
pasmpocTpaHeH! B 00EKTH 3a OOIIECTBEHO XpaHEHE U B THP-
roBckKara Mpexa B bbirapus.

FOOD SAFETY

on data from the TARC monograph and industry data,
concerns for genotoxicity associated with oral styrene
exposure cannot be ruled out. The migration of styrene
in foods packaged in styrene plastics is below 10 pg/
kg in most studies, but results up to 230 pg/kg have
also been reported (7, 11, 12, 13). Migration is usually
higher when polystyrene materials come into contact
with fatty foods and/or at high surface/volume ratios
(14). Consumption of styrene by diet is estimated at
approximately 0.1 pg/kg body weight per day. Taking
into account the latest exposure data, EFSA has
published an opinion on genotoxicity, mechanistic data,
toxicokinetics and safety assessment of styrene when
used as a food contact material (15).

Styrene is an authorized monomer and/or starting
material for the production of plastic food contact
materials (FCM) and is currently included in Annex
I to Regulation (EU) Ne 10/2011, without a specific
migration limit (SML). This means that at the moment
it is still covered by the limit for overall migration - 60
mg/kg of food.

In the context of new scientific evidence on the potential
health effects of styrene, the International Agency
for Research on Cancer (IARC) recently concluded
in a reclassification of its carcinogenicity that styrene
is ,,likely to be carcinogenic to humans®. The TARC
monograph from 2019 assesses ,,probable carcinogenic
to humans“ and one of its metabolites - styrene-7,8-
oxide (group 2A). The IARC believes that ,there is
strong evidence that both styrene and styrene-7,8-oxide
are genotoxic and that this mechanism may work in
humans.*

An EFSA scientific opinion (15) states that dietary
exposure to styrene migrating from polystyrene
plastics is estimated at approximately 6 pg per day. The
total exposure to styrene from all sources is determined
to be in the range of 24 pg per day. Assuming a 20%
share for food contact materials, a SML of 5 pg/kg
food would be appropriate, taking into account the
standard assumption that an adult consumer consumes
1 kg of food in contact with the substance every day.
It is therefore considered appropriate to consider the
introduction of a SML of styrene from food contact
materials, taking into account the instrumental
capabilities of the analytical methods used by control
laboratories.

AIM

The present study aims to establish the specific
migration of styrene from disposable cutlery and utensils
made of polystyrene plastics, distributed in catering
establishments and in the trade network in Bulgaria.
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BE30MOCHOCT HA XPAHWUTE

MATEPUANTN U METOOM

lMpuHyun Ha Memooda

3a nmoigydaBaHe Ha MUTPALlMOHHUTE PA3TBOPU € IPUIIOKEH
METO/[ 33 U3MUTBAHE Ha MUTPALIUS B MOJECIHH CPEIU HA Ma3-
HU XpaHH uype3 yCKopeHa ekcTpakus B 95% eranoin (16). ITo-
Jy4eHUTE PAa3TBOPU ca KOHIEHTpupaHu 10-KpaTHO B MOTOK
OT a30T U aHanu3upanu upe3 GC-MS.

Peakmusu

*  Eranom, aGconroTeH, 3a razoBa xpomatorpadus, > 99,8 %
(GC), Sigma-Aldrich;

*  AnTepHaTHBEH MOJeNeH pa3TBop — 95% eraHou, OIX0-
IS 38 Ma3HU XPaHu;

e Ceprudunupan cpaBuurteneH marepuai (CCM) Ha cTu-
pen, Pr. No. CRM40257, Sigma-Aldrich (SUPELCO),
¢ xouneHtpanus 5000 pg/ml B meranon, 1 ml amp.; ot
W3XOJHHS CTaHJApTeH pa3TBOP 4Ype3 MOAXOIALIO0 pas-
peKIaHe ¢ MpeIBapUTENTHO IPUTOTBEH MOJIETIEH pa3TBOP
95% eTaHOJ ce M3rOTBS Cepusi OT KaJIMOPAallMOHHU pas3-
TBOpH ¢ KoHueHTparuu: 100 pg/ml, 50 pg/ml, 10 pg/ml,
5 pg/ml, 1 pug/mlu 0,5 pg/ml;

*  A30t 4,6 - ra3zoBa OyTHJIKa TIOJ] HAJISITAHE 3 N3IapsiBaHe/
KOHILICHTPHPAHE TIO]T a30T.

Anapamypa

laz-xpomarorpa)cKkusT aHalin3 € MPOBEJIeH Ha XpoMaro-
rpadcka cucrema Agilent Technologies monen GC-7890A,
CBHCTOSIIIA CE OT KAMUJIISPEH MHIKEKTOP C JACIUTEN Ha IOTOKA
(split-splitless), aBTOMHKEKIIMOHHA CUCTEMAa M KBaAPYIIOJICH
MaccenekTuBeH aetektop MSD-5975C Inert XL ¢ enekTpon-
Ha Honuzanus (EI). Xpomarorpadckoro pasnensHe € och-
IIECTBEHO HA KamuspHa KojoHa ¢ 5% denunn-95% nume-
tunnonucuiokcad (HP-SMS) 30 m x 0,25 pm x 0,25 mm i.d.,
B MOTOK Ha Ta3-HOCUTEN Xeiaui ¢ odemua ckopoct 0,8 ml/
min; criuT oTHouieHue 20:1; Temreparypa Ha WHKEKTOpa
250°C; mporpaMupaH peXuM Ha xpomarorpadckara Kojo-
Ha: HayayHa Temnepatypa 60°C (u3otepma 3 min), CKOPOCT
Ha Harpsiane 10°C/min go 250°C (5 min); Temmeparypa Ha
tpaHcdepnara nuHus kbM MSD 280°C; nHkeknoHeH o0eM
1 pl.

Wnentndukannsra Ha CTUPEH € W3BBPIICHA IIPU XpOMaTo-
rpadupane B SCAN pexxum vHa MSD. Bpemero Ha 3a1bpiKa-
HE Ha CTHPEHA NPH ONUCAHUTE XPOMATOrpadCKH YCIOBHS €
5,06 min. UneHTH(UKanusITa € MOTBBPACHA Ype3 IPOBEpPKa
Ha TOJIYYECHHSI MaCCIEKThpP C IIOMOINTA Ha CIICIHaIn3upaHa
NIST-maccnekTpanna OudanoTexa.

KonnuecTBEHOTO OmpeaeasiHe Ha CTHPEH € HW3BBPIICHO
Ype3 MHTErPUpPAHE Ha IMHKa Ha CTHPCHA, MMOJYUYCH MPHU IIb-
JeH HOHEH TOK, IOCPEACTBOM Cclieluanu3upal copryep
ChemStation. M3mon3BaH € METOABT Ha a0COIOTHATA KAJIH-
OpoBKa.

FOOD SAFETY

MATERIALS AND METHODS
Principle of the method

To obtain the migration solutions, a method for testing
migration in model medium (the simulant for fatty
foods) by accelerated extraction in 95% ethanol was
applied (16). The resulting solutions were concentrated
10-fold in a stream of nitrogen and analyzed by GC-MS.

Reagents

e Ethanol, absolute, for gas chromatography, >
99.8% (GC), Sigma-Aldrich;

e Alternative model solution - 95% ethanol, suitable
for fatty foods;

* Certified Styrene Comparative Material (CCM),
Pr. No. CRM40257, Sigma-Aldrich (SUPELCO),
with a concentration of 5000 (g/ml in methanol,
1 ml amp.; A series of calibration solutions with
concentrations of: 100 pg/ml, 50 pg/ml, 10 pg/ml,
S pg/ml, 1 pg/ml and 0,5 pg/ml is prepared from
the basic standard solution by appropriate dilution
with a pre-prepared model solution of 95% ethanol;

* Nitrogen 4.6-pressurized gas cylinder for
evaporation/concentration under nitrogen.

Equipment

The gas chromatographic analysis was performed
on an Agilent Technologies model GC-7890A
chromatographic system, consisting of a split/splitless
capillary injector, an auto-injection system, and
quadrupole mass-selective detector MSD-5975C Inert
XL with electron ionization (EI). Chromatographic
separation was performed on a capillary column with
5% phenyl-95% dimethylpolysiloxane (HP-5MS) 30 mx
0.25 um x 0.25 mm i.d,, in a helium carrier gas stream
at a volume rate of 0.8 ml/min; split ratio 20: 1; injector
temperature 250°C; programmed chromatographic
column mode: initial temperature 60°C (isotherm 3
min), heating rate 10°C/min up to 250°C (5 min); transfer
line temperature to MSD 280°C; injection volume 1 pl.

The identification of styrene was performed by
chromatography in SCAN mode on MSD. The retention
time of styrene under the described chromatographic
conditions was 5.06 min. The identification was
confirmed by checking the obtained mass spectrum
with the help of a specialized mass spectral library of
the National Institute of Standards and Technology
(NIST).

The quantification of styrene was performed by
integrating the peak of styrene obtained at full ion
current using specialized ChemStation software. The
absolute calibration method was used.
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BE30MOCHOCT HA XPAHUTE

Kanu6pupaHe Ha xpomamozpaghckama
cucmema

KanubpupaHeTo € M3BBPIICHO MOCPEICTBOM TI'a3-XpoMaro-
rpad)CKu aHaJIM3 Ha CEPUs OT KAJTMOpAIlMOHHU Pa3TBOPH Ha
ctupeH B 95% eraHon B 6 KOHUEHTPAIIMOHHU HUBA OT pa-
O6oTHUs 00xBart. [Tomyuenarta kanuOpanuoHHa 3aBUCUMOCT €:

¥y = 909091 x x + 705246

KoedurueHTsT Ha KOpenanus Ha MOJIYyYEHOTO YpaBHEHHE €
R*=0,9997.

[MocTurHaTuTe napameTpu OT KaJInOpUpPaHETO HA XPOMATO-
rpadckaTa cuctema ca rpejacTaBeHu B Tadiuna 1.

Ta6nuya 1. AHanumuyHu napamempu Ha GS-MS memooda

MapameTbp GC/MS cEl
MpaHuua Ha oTKpusaHe (LOD), mg/I 0,07
MpaHuua Ha onpeaensHe (LOQ), mg/| 0,21
PaboteH o6xBaT, mg/I 0,21 +100,7
PaswwupeHa HeonpeaeneHocT, mg/| 0,04 =75

OnucaHue u nodzomoeka Ha npobume

3a ompe/esiHe Ha CICIU(pUYHATA MUTPAIM HA CTUPCH ca
aHanusupanu 41 mpoOu oT 6 BHJA U3ICIIHS 3a CIHOKpAaTHA
ynorpeba OT HOJTUCTUPEH, PeHa3HAYCHH 32 KOHTAKT C Xpa-
HU (YUHUH, YaIIH, HOKYCTA, BUITHYKH, THKAYKH U ObPKATIKH
3a TOIIM HAMUTKHU, UHIWBHUAYAJIHO OMAaKOBAaHU WUJIU B KOM-
MJICKTH — HOX U BHIIHIIA). M300paskeHUE HA HAKOM OT M3ITHT-
BaHHUTEC apPTHKYJIH € MPEACTABCHO Ha (ur. 3.

Qduaypa 3.
U3obpaxeHue Ha
uanumeaHume u3sdernusi om
rnonucmupeHosa rnnacmmaca
3a e0HOKpamHa yrnompeba

FOOD SAFETY

Calibration of the chromatographic
system

Calibration was performed by gas chromatographic
analysis of a series of calibration solutions of styrene in
95% ethanol at 6 concentration levels in the operating
range. The obtained calibration dependence is:

¥y = 909091 x x + 705246

The correlation coefficient of the obtained equation is
R*=0.9997.

The achieved parameters from the calibration of the
chromatographic system are presented in Table 1.

Table 1. Analytical parameters of the GS-MS method

Parameter GC/MS with EI
Limit of detection (LOD), mg/| 0,07
Limit of quantification (LOQ), mg/I 0,21
Operating range, mg/| 0,21 +100,7
Expanded uncertainty, mg/I 0,04 +7,5

Description and preparation of samples

To determine the specific migration of styrene 41 samples
of 6 types of disposable polystyrene products intended
for contact with food (plates, cups, knives, forks, spoons
and stirrers for hot drinks, individually packaged or in
sets - knife and fork) were analyzes. An image of some
of the tested items is presented in fig. 3.

Figure 3.
Image of the tested disposable
polystyrene plastic products

Upe3 M3UYMCICHHE HAa KOHTAKTHATA MOBBPXHOCT HA BCSIKO
U3JIeNIHEe € OIPENeICH HeoOXomuMusIT Opoit oOpasuu, dop-
Mupaiy eana npoda ¢ miomr okoso 1 dm? Murpanusira e
M3YHCIICHA KaTo ce M3MOoN3Ba (HakTop Ha mpeodpasyBaHe Mmo-
BBpPXHOCT/00eM oT 6 dm?/kg.

By calculating the contact surface of each article, the
required number of samples forming a sample with an
area of about 1 dm? was determined. Migration was
calculated using a surface/volume conversion factor of
6 dm?*/kg.
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BE3OMNOCHOCT HA XPAHUTE

Bceuuku mpo6u ca aHasmsupanu ,upes noramsine” B 40 ml 95%
eraHosl. UMHNNTE M YalluTe MPEABAPUTEIHO Cca HAPSI3aHH Ha
napueniia ¢ npubnusutenta ot 1o 0,02 dm? (pur. 4). Hox-
yerara, BUJIHYKUTE, IHKUYKUTE U OBbPKaJIKUTE Ca MOTOICHH
B MOAXO/SIIH CTHKIICHH CHJI0BE, CbOOpa3HO hopMara um.

MurpauusitTa € npoBeJeHa NpU HAN-TEKKUTE NPEABUIUMHU
YCIIOBUSI Ha KOHTAaKT Ha M3CIEIBAHUTE MpeAMETH. Beuuku
HOATOTBEHU IPOOM ce MHKyOMpaT B TEPMOCTAT B HMPOIbBI-
skerne Ha 24 gaca npu 40°C, mpu MOCTOSHHO KOHTPOJIHpaHa
temneparypa. [losryueHnTe eKCTpaKkTH ca OXJIaeHH A0 CTail-
Ha TeMIepaTrypa, JOJIEeTH C MOAEJICH pa3TBOp 0 II'bPBOHA-
yaHus 00eM 1 00eMsbT e 3anucad B ml (ur. 5). Excrpakture
ce GuiaTpyBaT u KoHIeHTpupar 10-kpaTHO Ype3 u3napsiBaHe
B IIOTOK OT a30T IO TOYHO (UKCHpaH o0eM, V, B MOAXOISAIIH
rpaJyupaHu €NpyBETKH, C IeJ] MMOBHUIIABAHE HA I'paHHUIIATa
Ha ONpEAEIsSHE Ha METOAA M MOIYYECHUAT KOHLEHTPAT Ce
aHaJU3Mpa 3a ChIBpXKAHUE Ha CTUPEH nocpenctBom GC-MS.

Qduaypa 4. Mso6paxeHue Ha HapsidaHu npobu (YUHU u Yawu)

FOOD SAFETY

All samples were analyzed “by immersion” in 40 ml
of 95% ethanol. The plates and cups are pre-cut into
pieces with an approximate area up to 0.02 dm? (Fig. 4).
The knives, forks, spoons and stirrers are immersed in
suitable glass containers according to their shape.

The migration was carried out under the most severe
foreseeable conditions of contact of the studied objects.
All prepared samples were incubated in a thermostat for
24 hours at 40°C at a constantly controlled temperature.
The obtained extracts were cooled to room temperature,
supplemented with model solution to the original
volume and the volume is recorded in ml (Fig. 5). The
extracts were filtered and concentrated 10-fold by
evaporation in a stream of nitrogen to a precisely fixed
volume, V, in suitable graduated tubes to increase the
limit of determination of the method, and the resulting
concentrate was analyzed for styrene content by GC-MS.

Figure 4. Image of cut samples (plates and cups)

Queypa 5. unmpysaHu ekcmpakmu om rpobume npedu
KOHUeHmpupaHe

Figure 5. Filtered extracts from the samples before
concentration
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BE30MOCHOCT HA XPAHUTE

N3YUCIIEHUNA

W3uncnsaneto Ha cneruduyHata murpanus CM Ha cTH-
peHa B mg/kg OT M3CIEABAHNUTE M3/ACTHUSA CE OMpEaeIIs 1o
¢dopmynara:

CM_CxVxG
T 1000 x S

KBJACTO

C ¢ KOHICHTpAaLUATa Ha CTUPEHA B aHAJIM3UPAHHUS MHIPa-
IIHOHEH EKCTPAKT, MMOJy4YeH OT ypaBHEHHETO Ha KayjuOpa-
nuoHHata npaBa B mg/L, V e o0embT Ha aHATH3UpPAHUSI
MUTPAIMOHEH eKCTpakT (cjel KOHLEHTpupane) B ml, S e
¢yHKIHOHATHATA (KOHTAKTHA) IIJIOMI Ha ChOTBETHATa Ipoba
B dm?. Pesynrarute, uzpasenu B mg/kg, ca momyueHn ape3
M3I0JI3BaHE Ha ChOTHOMIEHHETO S : V = 1: 6.

JlocTurHaTuTe CTOMHOCTH 3a TPAaHULIUTE HAa OTKPUBAHE
LODCM u na onpenensne LOQCM, uzpasenu B mg/kg, ¢
puIokeHo 10-KkpaTHO KOHIIEHTPUPAHE HA MUTPALIIOHHUTE
€KCTpaKTH, ca KaKTO CJIe/Ba:

LOD,., = 0,024 mg/kg xpana, crorBetHo LOQ_. =

CcM CM

0,06 mg/kg xpana.

PE3YNTATU U OBCBXOAHE

[Monyyenure pesynraTH 3a criequdpuyHa MUTPALKS HA CTH-
PEH OT M3MUTBAHUTE U3JICNUs ca rpencTaBeny B Tabmuma 2.

Tabnuuya 2. Pe3ynmamu 3a crieyuguyHa mugpayusi Ha
cmupeH om eOHOKpamHu u30enusi, npedHasHa4YeHuU
3a KOHmakm ¢ xpaHu

Bud Ha uzdeauemo bpoii us- Ccwm, Ccwm,
E denus, | mg/ | mg/kg
e gopmu- dm?
8 pawu
1 npoba
1 2 3 4 6
1. YuHuu
1.1. | yuHuu, Kpveau, cuHu, @ 1 0,20 1,20
20cm
1.2. | yuHuu, Kpvenu, xenmu, |1 0,23 1,23
d20cm
1.3. | yuHuu, Kpvenu, yepseHu, |1 0,19 1,14
d20cm
1.4. | yuHuliKu, Kpvenu, 6enu, 1 1,96 11,76
d19cm
1.5. | yuHuliKu, Kpvenu, 6enu, 1 0,42 2,52
@17 cm
1.6. | YyuHUlKU, NPABOBRB/IHU, 1 2,09 12,54
6enu, 160/120/20 mm
1.7. | yuHuliku, NpasovevHU, 1 1,72 10,32
6enu, 145/100/20 mm

FOOD SAFETY

CALCULATIONS

The calculation of the concentration of styrene migration
CM in mg/kg from the tested products is determined by
the formula:

CM—CXVXG
1000 x S

where

C is the concentration of styrene in the analyzed
migration extract obtained from the equation of the
calibration line in mg/L, V is the volume of the analyzed
migration extract (after concentration) in ml, S is the
functional (contact) area of the corresponding sample
in dm?. The results, expressed in mg/kg, were obtained
using the ratio S:V = 1:6.

The values achieved for the limits of detection of
LODCM and determination of LOQCM, expressed in
mg / kg, with 10-fold concentration of migration extracts
applied, are as follows:

LOD,,, = 0.024 mg/kg food, respectively LOQ_,, =
0.06 mg/kg food.

RESULTS AND DISCUSSION

The results obtained for specific migration of styrene
from the tested products are presented in Table 2.

Table 2. Results for specific migration of styrene from
disposable food contact products

- Type of product Number Ccm, Ccm™m,

§ of items mg/ mg/kg

g forming dm?

O 1 sample

=

1 2 3 4 6

1. Plates

1.1. | Plates, round, blue,@ 1 0,20 1,20
20cm

1.2. | Plates, round, yellow, 1 0,23 1,23
d20cm

1.3. | Plates, round, red, @ 1 0,19 1,14
20cm

1.4. | Saucers, round, white, |1 1,96 11,76
d19cm

1.5. | Saucers, round, white, | 1 0,42 2,52
@17 cm

1.6. | Saucers, rectangular, 1 2,09 12,54
white, 160/120/20 mm

1.7. | Saucers, rectangular, 1 1,72 10,32
white, 145/100/20 mm
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BE30MOCHOCT HA XPAHUTE FOOD SAFETY

2. Yawu 2. Cups
2.1. | yawu, suc. 8 cm, cuHu, 1 0,04 0,24 2.1. | Cups, height 8 cm, 1 0,04 0,24
180 ml blue, 180 m/
2.2. | vawu, suc. 8 cm, ¥vamu, | 1 0,03 0,18 2.2. | Cups, height 8 cm, 1 0,03 0,18
180 ml yellow, 180 ml
2.3. | yawu, suc. 8 cm, yepse- |1 0,06 0,36 2.3. | Cups, height 8 cm, red, | 1 0,06 0,36
Hu, 180 m/ 180 ml
2.4. | yawu, suc. 7 cm, npo- 1 0,20 1,20 2.4. | Cups, height 7 cm, 1 0,20 1,20
3payHu, cuHu, 180 ml transparent, blue, 180
(Typuus) ml (Turkey)
2.5. | yawu-EPS, suc. 8 cm, 1 0,09 0,54 2.5. | Cups-EPS, height 8cm, | 1 0,09 0,54
debenuHa Ha cmeHama wall thickness 2,5 mm,
2,5mm, 160 ml 160 ml
2.6. | vawu, 6enu, suc. 7 cm, 1 0,64 1.28 2.6. | Cups, white, height 7 1 0,64 1.28
160 ml cm, 160 ml
2.7. | yawu 3a seHOuHe-aemo- | 1 0,06 0,36 2.7. | Vending cups, color: 1 0,06 0,36
mam, ysam: 64/6ypayH- white/burgundy,
ou, suc. 8,2 cm, 160 ml/ height 8,2 cm, 160 ml/
2.8. | yawu, 6e3ysemHu, npo- |1 0,08 0,48 2.8. | Cups, colorless, 1 0,08 0,48
3PaYyHU, BUCOKA hopma transparent, high
-10cm, 200 ml shape - 10 cm, 200 ml
2.9. | yawu, 6e3ysemHu, npo- |1 0,05 0,30 2.9. | Cups, colorless, trans- 1 0,05 0,30
3pa4yHu, om mevpo PS, parent, solid PS,height
suc. 9,5cm, 200 ml 9,5cm, 200 ml
3. Hoxcuema 3. Knives
3.1. | Hoxcyema, cuHu, 18 cm 3 0,18 1,08 3.1. | knives, blue, 18 cm 3 0,18 1,08
3.2. | Hoxyema, ¥vamu, 18 3 0,12 0,72 3.2. | knives, yellow, 18 cm 3 0,12 0,72
cm 3.3. | knives, red, 18 cm 3 0,06 |0,36
3.3. g;’“”ema' vepsenu, 18 |3 0,06 0,36 3.4. | knives, white, flat 16,5 | 3 022 |1,32
cm
3.4. | Hoycaema, benu, 2nadku | 3 0,22 |1,32 3.5. | knives, white, ribbed, | 3 0,95 |5,70
16,5cm
16,5cm
3.5. | Hosw4ema, benu, opebpe- | 3 0,95 5,70 3.6. | knives, colorless, 3 0,06 0,36
Hu, 16,5cm
transparent, 16,5 cm
3.6. | Hoxuema, 6e3uysemeH, 3 0,06 0,36
npo3pa4yeH, 16,5 cm
4. Bunu4ku 4. Forks
4.1. | sunuyu, cuHu, 18 cm 3 0,26 1,56 4.1. | forks, blue, 18 cm 3 0,26 1,56
4.2. | sunuyu, ¥vamu, 18 cm 3 0,53 3,18 4.2. | forks, yellow, 18 cm 3 0,53 3,18
4.3. | sunuyy, vepeeru, 18cm |3 032 |1,92 4.3. | forks, red, 18 cm 3 0,32 |1,92
4.4. | sunuyy, 6enu -1 sud, 16,5 | 3 3,72 |22,32 4.4. | forks, white - I type, | 3 3,72 22,32
cm 16.5cm
4.5. | sunuyu, 6enu -1l suo, 3 4,52 | 2712 4.5. forks, ngte -1 t};piiu 3 4,52 | 27,12
aHoC om EC imported from the
4.6. | sunuyku, 6esysemnu, 3 0,09 |0,54 4.6. | forks, color le.;sE, 3 0,09 |0,54
npospayru, 16 cm transparent, 16 cm
4.7. | Kommnaekm HOXC u 1 6p. 1,45 8,70 4.7 knf;fe agg];ork set, h 1 6p. 1,45 8,70
sunauuya, 6eau, no 16,5 cm | kKom- white, 16.5 cm eac kom-
naekm nanekm
5. JToxcuyku 5. Teaspoons
5.1. | avxcuyKu 3a cnadoneo, 3 0,18 1,08 5.1. | ice cream spoons, 10.5 | 3 0,18 1,08
10,5 cm, 3eneHu cm, green
5.2. | avxcuyku 3a cnadoned, 5 0,08 0,48 5.2. | ice cream spoons, 9,5 |5 0,08 0,48
9,5 cm, Npo3payHu, cm, transparent, green
3eneHu
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BE3OMNMOCHOCT HA XPAHUTE
5.3. | avxcuyku 3a cnadoneo, 5 0,07 0,42
9,5 cm, npo3payHu,
po3osu
5.4. | nvxcuyku, 6eau, 11 cm 3 0,22 1,32
5.5. | avycuyKu, 6eaysemHu, 3 < 0,06
npo3spayHu, 12 cm 0,01%*
5.6. | nvycuyku, 6enu, 13 cm, 3 0,57 3,42

8HOC U38bH EC

bvpkanku

6.1. | 6vpKanku 3a Kage, 10,5 |5 0,09 0,54
cm, naocKu, beaysemHu,
npo3payHu

6.2. | 6vpKaaKU 30 Kage, 5 < 0,06
be3ysemHu, nNpo3payHu, 0,01%

mun "nonamka", nepgo-
pupaHa, 12 cm

6.3. | 6vpKaaKU 30 Kage, 5 0,05 0,30
mun "avxuyka", 12 cm,
Hoamu

6.4. | 6vpKaaKu 30 Kage, 5 0,06 0,36
mun "nvxuyka", 12 cm,
yepseHU

6.5. | 6vpKanku 3a kagpe, mun | 5 0,04 0,24
"neycuvka”, 12 cm, npo-
3payHU

6.6. | 6vpKaaKu 30 Kage, mun | 5 0,07 0,42
"nviuyka-kpvena"”, 10,5
cm, CUHU

* [paHuya Ha Konu4yecmeeHo onpedensHe HA crieyuguyHa muepayus Ha cmupeH (LOQ)
8 mg/dm’?

Murpanusta Ha MOHOMEPA OT BCHYKH U3ITUTAHU U3AETHS OT
MOJIMCTUPEH 32 eJHOKpaTHa yrnoTpebda e noa oduiata (reHepu-
paHa) rpaHUIla HAa CHEIU(PUYHA MUTPAIHs 32 BCHYKH Bellle-
cTBa, kosiTo e 60 mg/kg.

Hali-mmpok KOHIICHTPAIMOHEH TUAIa30H € HaOIoaaBaH mpu
Busuiute ot 0,54 mo 27,12 mg/kg. [1pu Te3u u3menus ca ycra-
HOBEHU U Hal-BUCOKUTE CTOMHOCTH HAa MUTPALMs HA CTUPEH
— [IpH JiBaTa BUAa OCIu BUIIMIIH, ChOTBETHO 22,32 1 27,12 mg/
kg.

PesynraTtu mox rparnnarta Ha oTkpruBane Ha Metona 0,06 mg/
kg ca ycraHOBeHU caMo TpHW ABE H3METHS — OC3IBETHU IIb-
KUYKU 1 Oe3IBETHU OBPKATIKH 32 Kade.

3AKNMIOYEHUE

C orzien NpeAcTosIIOTO BEBEXKIAHE B 3aKOHOAATEICTBOTO 32
JIONyCTUMa I'paHUIa Ha CrieU(pUIHa MUTPAIUs 32 CTUPEH, €
MIPOBEJICHO TPOYYBaHE BHPXY CHIOBE U IIPUOOPH 3a €AHOKpa-
THa ynorpeba OT MOJIMCTHPEHOBA TIACTMAcA.

[TpunioxkeH e raz-xpoMaTtorpad)CKd MeTOI 3a OIpeessHe
Ha CTHPEH B MOJCIHHU CPEeIM Ha Ma3HHM XpaHH, IOJyYeHH
ype3 yCKOpeHa eKCTpakuust B 95% eTaHon mpu Hal-TEXKKNTE
NPEABUIMMH YCIOBHS Ha yIoTpeoa.

FOOD SAFETY

5.3. | ice cream spoons, 9,5 5 0,07 0,42
cm, transparent, pink

5.4. | teaspoons, white, 11 3 0,22 1,32
cm

5.5. | teaspoons, colorless, 3 < 0,06
transparent, 12 cm 0,01*

5.6. | teaspoons, white, 13 3 0,57 3,42
cm, imported from
outside the EU

6. Stirrers

6.1. | coffee stirrers, 10,5 5 0,09 0,54
cm, flat, colorless,
transparent

6.2. | coffee stirrers, 5 < 0,06
colorless, transparent, 0,01%
type "scoop”
perforated, 12 cm

6.3. | coffee stirrers, type 5 0,05 0,30

"scoop", 12 cm, yellow

6.4. | coffee stirrers, type 5 0,06 0,36
"scoop"”, 12 cm, red

6.5. | coffee stirrers, type 5 0,04 0,24
"scoop", 12 cm,
transparent

6.6. | coffee stirrers, type 5 0,07 0,42
"scoop - round", 10,5
cm, blue

* Limit of quantification of specific migration of styrene (LOQ) in mg/dm?

The migration of the monomer from all tested single-
use polystyrene articles is below the overall limit of the
specific migration for all substances, which is 60 mg/kg.

The widest concentration range was observed for forks
from 0.54 to 27.12 mg/kg. These products also have the
highest values of styrene migration - for both types of
white forks, respectively 22.32 and 27.12 mg/kg.

Results below the LOD - 0.06 mg/kg were found in only
two products - colorless spoons and colorless coffee
stirrers.

CONCLUSION

In view of the forthcoming introduction of specific
migration limits for styrene into the legislation, a
study was carried out on disposable polystyrene plastic
disposable cutlery and utensils.

A gas chromatographic method was used to determine
styrene in model medium of fatty foods (food simulants)
obtained by accelerated extraction in 95% ethanol under
the most severe foreseeable conditions of use.
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BE30MOCHOCT HA XPAHWUTE

CroiiHoCTH, Bapupallyd B MHOTO IIMPOK JHAIa30H, ca ycTa-
HOBeHU TipH 95,5% OT uzaenusra.

HOJ’Iy‘{GHI/ITG JAaHHU MMOKa3BaT MOTCHIUAJICH PUCK OT MUT'paA-
oug Ha CTUPCH OT MOJUCTUPCHOBU HU3ACIINA 34 €AHOKPATHA
yHOTpe6a IIpu HUBA, KOUTO Ouxa MOrjiu Jda 10Be€aaT 10 BUCOK
JAHCBCH IIPUCM.
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OKOIMHA CPE[JIA N 3APABE

NMPOYYBAHE HA YTAUKN OT
NMPEYUCTBATEJNIHU CTAHUUN
3A OTNAOBYHU BOOMU -
ArPOXUMUYHU NAPAMETPU
N CbObPXAHUE HA TEXKH
METAINN N APCEH

Januena CrankoBa, l'unka IlayHosa,
Becena I'eopruesa, Pocuna I'eopruesa

HaL]MOHaﬂé‘H yenmvp no 06“46071’18@}!0 30])(166 u anaiusu

PE3IOME

Buweeoenue: Ymaiikume om npeuucmeamennu CManyuu 3d
omnaovunu 6oou (IICOB) npu nooxodsuwo ynpasieHue He
npeocmasnsieam OnacHOCH 3a OKOIHAMA cpedd U 4Y08ell-
komo 30page. Ilopadu cvowvpoicawume ce 6 max opeaHuyHd
Maca, Makpo- u MUKPOCIEMEHMU, me MO2am 0d ce U3NoA36am
Kamo opeanuuer pesepg 8 zemedenuemo. CoObpocanuemo Ha
MeJCKU Memanu U apcen 6 YmatKkume e 0CHOGeH (axmop,
onpeodensauy HUBOMO HA 30PABEH PUCK U NPULOICUMOCTING UM
6 CEICKOMO CIMONAHCMEO.

Lleama na uscnedsanemo e 0a ce aHaIU3UPA U OYeHU CbObD-
Jrcanuemo Ha medicku memanu u apcer ¢ ymauxu om I[ICOB
Ha OHa Ha cvOBpIICAUUMeE Ce @ MAX XPAHUINEIHU eJleMeHmU
U OP2AHUYHO 8EUIECMEBO.

Mamepuan u memoou: Hzcreosanu ca 15 6p. ymaiiku om 5
npeyucmeamentu CMmanyuu 3a OMNA0vyHu 600U 6 PA3IUYHU
epadose 6 bvreapus. Konyenmpayuume na mexicku memanu
u As ca onpedenenu upez amomua cnekmpockonus (ICP-OES
u AAS).

Pesynmamu: [lonyuenume pesyimamu 3a CvbOwbpiIcanue Ha
As u Hg 6 ananuzupanume npobu ca noo epanuyume Ha onpe-
denane na ananumuunume npoyeoypu (LOQ 10 mg/kg u LOQ
1 mg/kg cvomeemno) 3a mesu enemenmu. Hati-eucoko e yc-
manogenomo cvowvpoicanue Ha Zn (410,5 mg/kg ~1340 mg/kg)
6 ymaiixume om IICOB, credsano om cvowvpoicanuemo na Cu
(91,21 mg/kg ~ 405,4 mg/kg), a navi-nucka e KoHyeHmpayusi-
ma na Cd (< 0,25 mg/kg ~ 2,9 mg/kg). Onpeoerenume nusa
Ha ocmauanume eiemMeHmuy 8apupam 6 pa3IuiHu ePaAHUYU:
Cr—om 23,8 mg/kg 0o 109 mg/kg, Ni—om 16,3 mg/kg 0o 75,2
mg/kg u Pb - om 2,71 mg/kg oo 82,3 mg/kg.

3aknrouenue: Pesynmamume om npoyusanemo 3a CbObp-
Jlcanue na medcku memanu u apcer ¢ ymaixume om IICOB
nOKa36am IUNca Ha 3aMbpPCABAHe 8 KOAUHecmed Had MaK-
cumaino donycmumume Kouyenmpayuu. Auanusupanume
ymatiku om IICOB cvomeemcmeam Ha U3UCKEAHUAMA HA
eBpONeickomo U HAYUOHAIHOMO 3AKOHOOAMENCME0, Cb-
OBPIACAM BANCHU MUKPO- U MAKPOCTIEMEHMU U MO2AN Od Ce
npuIaeam 8bpxy 3eMedeicKku 3emu 6e3 puck 3a 30pasemo Ha
HaceneHuemo.

KurouoBu gymm: apceH, )KUBaK, KaAMUl, MeJ,
HHUKEJ, 0JIOBO, XpOM, IMHK, yTaiku ot [ICOB,
OpraHuyeH pe3epB

ENVIRONMENT AND HEALTH

INVESTIGATION OF SLUDGE
FROM WASTEWATER
TREATMENT PLANTS -
AGROCHEMICAL PARAMETERS
AND CONTENT OF HEAVY
METALS AND ARSENIC

Daniela Stankova, Ginka Paunova, Vesela Georgieva,
Rossitsa Georgieva

National Center of Public Health and Analyses

ABSTRACT

Introduction: Sludge from wastewater treatment plants
(WWTPs), if properly managed, does not pose a danger
to the environment and human health. Due to the organic
mass, macro- and microelements contained in it, it can be
used as an organic reserve in agriculture. The content of
heavy metals and arsenic in the sludge is a major factor
determining the level of health risk and their applicability
in agriculture.

The aim of the study is to analyze and evaluate the heavy
metals and arsenic content in WWTPs sludge against the
background of the nutrients and organic matter contained
in them.

Material and methods: 15 samples of sludge from 5
wastewater treatment plants in different cities in Bulgaria
were studied. Heavy metals and As concentrations were
determined by means of atomic spectroscopy (ICP-OES
and AAS).

Results: The results obtained for the As and Hg content in
the analyzed samples are below the limits of determination
of the analytical procedures, i.e. the limit of quantitation
(LOQ), (LOQ 10 mg/kg and LOQ 1 mg/kg, respectively)
for these elements. The highest content was established for
Zn (410.5 mg/kg ~ 1340 mg/kg) in WWTP sludge, followed
by the Cu content (91.21 mg/kg + 405.4 mg/kg); and the
lowest concentration is found for Cd (<0.25 mg/kg ~ 2.9
mg/kg). The determined levels of the other elements vary
in different ranges: Cr - from 23.8 mg/kg to 109 mg/kg,
Ni - from 16.3 mg/kg to 75.2 mg/kg and Pb - from 2.71 mg/
kg to 82.3 mg/kg.

Conclusion: The results of the study of the heavy metals
and arsenic content in the sludge from WWTPs show no
pollution in quantities above the maximum permissible
concentrations. The analyzed sludge from WWTP comply
with the requirements of the European and national
legislation, they contain important micro- and macro
elements and can be applied on agricultural lands without
risk to the human health.

Keywords: arsenic, mercury, cadmium, copper,
nickel, lead, chromium, zinc, WWTP sludge,
organic reserve
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OKOINHA CPE[JA M 3[PABE

BbBEOEHUE

VYraiikuTe OT MPEYNCTBATEIHU CTAHIIMU 32 OTNAABUYHU BOIU
(ITCOB) ca buomaca 1 py MOAXOASAIIO yIIPABICHUE HE TPE-
CTaBJISIBAT OMACHOCT 3a OKOJIHATA Cpejia U YOBELIKOTO 3/1paBe.
Te moraT 7a ce U3Mo3ar B 3eMe/ieicKkaTa pakTUKa IIpHU cras-
BaHE Ha OIPEJIEeNICHN YCIIOBUS, IOCOYEHH B 3aKOHOATEIICTBO-
To. KaHann3anmoHHNTe yTalKK Cce ToJTydaBar Ipu OHoIoruy-
HOTO NPEYHCTBAHE HA OTMAaJbUHU BOAU. Te ChaABpKaT IEHHH
3a 3eMEIeNHeTO KOMIIOHEHTH, KaTo OPraHWYHH BEIIEeCTBa,
a30T, Gocdop, Kanuid, KaIIui, csipa, MarHe3ui, HO U 3aMbp-
CHUTENH, TOKCHYHU EJIEMEHTH W MAaTOTeHHU OpPraHW3MH, HJ-
BaIlll OT IPOMHUIUICHUTE OTIIAJABYHU BOAW M OTTUYAHETO HA
JIBK0BHATA BOJA, KOMTO BJIN3AT B KOMOMHHMpaHATa IPEHAKHA
cucrema. ChCTaBBT Ha YTaWKUTE CE€ OMPEAEIsl OT M3TOYHHKA
Ha 00pa3yBaHETO UM M OT IPOLIECUTE, CBBP3aHU C TPEeTUpa-
HETO Ha OTMAaJbYHM BOAM W yTaliku. B 3aBHCHMOCT OT BHJa
Ha IpedyrCTBATeIHAaTa CTAaHIIMS ¥ MHCTaJalusaTa Ha Mpoleca,
yTalikaTa MOXKe Jia ce TeHepHpa 110 BpeMe Ha IbpBUYHUTE ((Hu-
3UYHHM W/MIM XUMHYHH), BTOPHYHUTE (OMOJOTMYHHU) U Tpe-
TUYHATE (B JOIBJIHEHUE KbM BTOPHYHHUTE, YECTO OTCTPAHS-
BaHE HAa XpaHUTEIHH BEI[eCTBA) eTanu Ha TpeTupasne (1, 2, 3).

HpOI/ISBOIICTBOTO Ha yTaﬁKI/I OT OTIaABbYHU BOAU CC YBCINYa-
Ba BCsIKa TOJIHA, KOETO € PEe3yJITaT OT HapaCcTBAHETO Ha )KHUTeE-
JIUTE B O-TOJIEMUTE HACEJIEHU MECTa U YCKOPEHOTO Pa3BUTHE
Ha MPOMUIIICHOCTTA. be30MacHOTO U3XBBPIISHE HA YTAHKHUTE
OT OTIAJBYHU BOJIU € CIIUH OT OCHOBHHUTE CKOJOTHYHU IPO-
OyeMu B 1IeNTHSI CBSIT. B MHHATIOTO YTaliKU OT OTHAIbYHH BOIH
ca M3XBBPJISIHA B MOPETa U OKEAHU WJIH OE3KOHTPOIHO CKJIa-
qupanu B jena. [1o-kbeHO ce nmprema Te J1a ObJat ornoi30TBO-
pSIBAaHH B 3€MEENIMETO, 3apaji XPAHUTEIHUTE BEIECTBA B
TAX, HO CJIeJT TOAXO/SIIO TPETUPAHE, KOHTPOII U MPaBUiIa IIPU
M3IOJI3BAHETO MM, TOPaJM OMACHOCT OT 0Opa3yBaHe Ha He-
MPUSTHU MUPHU3MU, TPOMEHH B KQUeCTBOTO Ha BOJIATA M HOBH
PHUCKOBE 3a Xopara 1 oKoHata cpena (4).

TonsiMo 3HaueHUE 3a M3MOJ3BAHE HA YTAHKHUTE B CEJICKOTO
CTOMAHCTBO MMa a30THOTO ChAbpikaHue. EdexkruBHOCTTA HA
a30Ta 3aBUCH JIO TOJIsIMAa CTEMEH OT HErOBOTO pasmpejerie-
HUE B OpraHWYHA U HeorpaHuyHa (opma. 3a aa ce u3mnon3-
Ba OPraHUYHUAT a30T B yTaikara, TOH TpsOBa ja mpeMuHE
B aMOHstuHa (hOpMa, KOSITO MMO-HATATHK Ce HUTPUDUIIUPA JI0
HUTPATH. AMOHU(UKAIKUITA HA OPraHUYHOTO BEIIECTBO 3a-
BUCH OT MHOTO ()aKTOpH, HO C€ BJIMSIC B HAl-TOJIsIMA CTEICH
OT TeMIlepaTypara ¥ BIaXXHOCTTA U 3HAYUTEIHO MO-MAaJIKO
3aBUCH OT XapaKTEPUCTHUKATa HA yTailkata. A30THT B yTaii-
kute 1o epekTuBHOCT € paBeH Ha 80% OT eheKTUBHOCTTA HA
TPAIUIIUOHHUTE MUHEPAITHA TOPOBE (5).

OCHOBHHSAT JOKYMEHT, yKa3Balll pPeAa W HauMHA 32 OIOJI-
30TBOpsIBaHE Ha yTaliku B beirapus, e Hapenbara 3a pema u
HauMHA 32 ONOJI30TBOPSIBAHE HA yTalKM OT MPEYHCTBAHE Ha
OTMaJbIHH BOJH, UPE3 YyNOTpedaTa UM B 3€MEACTHETO, MPHU-
era c IloctanoBnenune Ne 201 ot 04.08.2016, [IB. 6p. 63 ot
2016 r., KOATO TpaHCIIOHHpA pa3mopenduTe Ha ,,JlupexTHuBa
86/278/ENO 3a oma3BaHe Ha OKOJIHATA Cpela M MO-CIeIra-
HO TI0YBAaTa, IPH M3IOI3BAHE HAa yTailKy OT OTHAAb4YHU BOAH
B 3emenenneto’. C Hapenbara ce ompenenar u M3UCKBaHUS-
Ta, HA KOUTO TPs0Ba /1a OTroBapsT yTalKuTe, 3a /1a ce TapaH-
THpa HEJIOMyCKaHe Ha BPETHO BB3ACHCTBHIE BHPXY YOBEIIKO-
TO 3/IpaBe U OKoJHaTa cpena (6, 7, 8).

ENVIRONMENT AND HEALTH

INTRODUCTION

The sludge from wastewater treatment plants (W WTPs)
is a biomass and, if properly managed, does not pose a
danger to the environment and human health. It can be
used in agricultural practice in compliance with certain
conditions specified in the legislation. Sewage sludge is
obtained during the biological treatment of wastewater.
It contain valuable components for agriculture, such
as organic matter, nitrogen, phosphorus, potassium,
calcium, sulfur, magnesium, but also pollutants, as
toxic elements and pathogens coming from industrial
wastewater and rainwater runoff, which enter the
combined drainage system. The composition of sludge
is determined by the source of its formation and by the
processes related to the treatment of wastewaters and
sludge. Depending on the type of the WWTP and the
installation of the process, sludge can be generated
during the primary (physical and / or chemical),
secondary (biological) and tertiary (in addition to
secondary, frequent nutrient removal) stages of
treatment (1, 2, 3).

Every year the production of sewage sludge is
increasing as a result of growing of the inhabitants in
the larger settlements and the accelerated development
of the industry. Safe disposal of the sewage sludge is
one of the major environmental problems worldwide.
In the past, sewage sludge was dumped into seas and
oceans or stored uncontrolled in landfills. Later it is
accepted that it could be utilized in agriculture, because
of its nutrient’s content, but after conducting proper
treatment, control and rules for use, because of the risk
of unpleasant odors, water quality impairment and new
risks to humans and the environment (4).

Nitrogen content is of a great importance for the use
of sludge in agriculture. The efficiency of nitrogen
depends to a large extent on its distribution in organic
and inorganic form. In order to use the organic nitrogen
in the sludge, it must be converted to an ammonia form,
which is furthernitrified to nitrates. The ammonification
of the organic matter depends on many factors, but is
most influenced by the temperature and humidity and
significantly less on the characteristics of the sludge.
Nitrogen in the sludge is equal in efficiency to 80% of
the efficiency of traditional mineral fertilizers (5).

The main document indicating the procedure and manner
of utilization of sludge in Bulgaria is the Ordinance on
the procedure and manner of utilization of sludge from
wastewater treatment through their use in agriculture,
adopted by Decree Ne 201 of 04.08.2016, SG. no. 63
of 2016, which transposes the provisions of Directive
86/278/EEC on the protection of the environment, and
in particular of the soil, when sewage sludge is used
in agriculture. The Ordinance also determines the
requirements that sludge must meets in order to ensure
the prevention of harmful effects on human health and
the environment (6, 7, 8).
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[Ipunaranero Ha yTaiiku ot I[ICOB B cenckoTo CTONAHCTBO,
Cra3BaiK¥ EBPOINEHCKUTE W HAIMOHAIHU WM3HCKBAHUS, €
MPEAIOYNTAaH METOM, Thi KaTo MO TO3M HAYMH CE€ HaMaJlsiBa
KOJIMYECTBOTO Ha yTaKHUTE, KOUTO CE€ JICIIOHUPAT, OrpaHnya-
Ba CE U3IMOJI3BAHETO HA M3KYCTBEHH MUHEPAIHH TOPOBE, KATO
ce yBeJIHMYaBa JeIbT Ha YCICIIHO M3MOI3BAHUTE YTAHKH BBP-
Xy obpaboTBaema 3ems (9).

ChIbpKaHUETO Ha TEXKKU METAIIU U apCEH B YTAKUTE € eUH
OT OCHOBHHUTE (haKTOPH, ONPEEIISIL HUBOTO Ha 3]IpaBEH PUCK
U MPHJIOKMMOCTTA B CEJICKOTO CTONIAHCTBO. B 3aBUCHMOCT OT
KOHLIEHTPAIUITAa U BPEMETO Ha EKCIO3UIHS, 1aJCH eIEMEHT
MOJKE J1a ce HaTpyTia B 1I0YBaTa JI0 TOKCHYHU HHUBA, KOETO Ja
JIOBEJIE IO €KOJIOTMYHHU W 3APaBHHU PUCKOBE, CBBP3aHU ChC
CIOCOOHOCTTa MY A2 OMOKYMYJIMpa B XpaHUTEIHATA BEPHTA.
Texxute Metanu B yraiikute ot [ICOB mpousxoxaaT ot Ou-
TOBHTE M MPOMMIIUICHUTE OTHAbUHU BOIU HA BXO, TIOBBPX-
HOCTHHSI OTTOK OT ypOaHU3MPAHN 30HU WIIN IBTHUILA, KOPO3HSI
Ha KaHaJIM3al[MOHHATA cucTeMa, papMaleBTUYHH MPOAYKTH,
HE3aKOHHH 3ayCcTBaHUs U Jp. KoHLEHTpaluuTe UM 3aBHUCIT
OT TSAXHOTO ChABPKAHUE B OTHAJBYHUTE BOJIU U MPOLECUTE
3a MpeyucTBaHe Ha OTHa buHU Boau (3, 4, 9).

Maxkcumanao nomyctumute KoHmeHTpammum (MJIK) Ha
TOKCHYHHU €JEMEHTH B I0YBAaTa BAPHPAT B 3aBHCHMOCT OT
peaknusTa Ha cpenara /pH/. M3BecTHO e, ye yBpexkaaHe Ha
KYJATYPHUTE OT PUTOTOKCUYHH €IEMEHTH € ITO-BEPOSTHO JIa Ce
CIIy4H TPH TIOYBH ¢ HUCKO pH, KoeTo TpsadBa 1a ce uma npe-
BU/J TIpH TopeHe ¢ yTaiku (10).

[Ipu HampaBeHO 31paBHO-EKOJOIMYHO MPOYUYBAaHE HA CHABP-
)kanueto Ha Pb, Cd, As, Cu, Zn, Cr, Ni u Hg B 400 mipoou
ytaiiku oT 43 [ICOB B brarapust € yCTaHOBEHO, Y€ B TIOBEUETO
MpoOH yTaKW HUBOTO HA TOKCHYHU eleMeHTH e nox MK,
onpenenenn B HapenbaTa 3a pea 1 HauMHa 3a OIOJI30TBO-
psiBaHe Ha yTallKUTe OT NPEUYUCTBAHETO HA OTMAIBbYHU BOAU
9pe3 U3IMOI3BAHETO UM B CEIICKOTO cTOMAaHCTBO (6). [IprucheT-
BHETO Ha HIKOU TS)KKHU METAJH € C MAJIKU BapHAIIHH, TIPUYH-
HEHO NPEJUMHO OT MO-BHCOKO ChABPKAHUE HA TE€3U €JIEMEH-
TH B IPOMUIIUICHUTE OTTAIBUYHU BOAH B Hsikou peruoHu (11).

JluteparypHUTe DaHHW TMOKa3BaT, 4e¢ KOHICHTPAIMHUTE Ha
OTIPEACTICHN TeKKH METAJIA B YTAaHKUTE OT OTTAAbYHH BOAH
MOXE J1a C€ MOAPCAAT 1O CICAHUS HU3XOIAI] PEI: Zn> Cu>
Cr> Ni> Pb> Cd. O6muTe KOHIICHTpAIllUd HA TEKKH MeTa-
JIU TIO3BOJISBAT J]a CE€ OIICHW CaMO HHBOTO Ha 3aMBbPCSBAaHE
OT yTaWKHUTe, TOKaTo MOOMIHOCTTA, OMOHAIMYHOCTTA H
TOKCHYHOCTTA HAa TE3U EJICMEHTH 3aBUCAT OT XUMHYHUTE
¢dopmu, B KOUTO ce cpemat. Toa Haara HaOIIOJCHUE U KOH-
TPOJ KAKTO Ha 00IIaTa KOHIIGHTPAIM A, TaKa M HA XUMHUYIHHATE
¢dopmMHu Ha €JIEeMEHTHUTE B YTAMKHUTE OT OTHAJABYHH BOJH, 32
Jla ce MACHTH(GHUIMPAT MOTEHIIHATHUTE OIIACHOCTH, TTOPOIe-
HU OT Te3W eJeMeHTH. To3n MoaxXo I mpeanoiaara u3qaBaHeTo
Ha HOBH pa3mopendu, KOUTO Jja JOIpHHEcaT 3a HaMaJIBaHe
Ha PUCKa, CBBP3aH C BTOPUYHO 3aMBPCSABAHE HA TIOYBHUTE C
TEXKKH METaJH, B pe3ylTaT Ha HaTopsBaHe ¢ yTaiku. C men
HaMaJsBaHE CHABPKAHUETO Ha TOKCHYHH €JIEMEHTHU B yTaii-
kute oT IICOB e Heobxommmo na ce OOBpHE CIENHaHO
BHUMaHWE Ha TMPUJIATAHETO HAa METOAH, KOMTO TMO3BOJSBAT
OTCTPaHSIBAHETO MM B CAMOTO Hadajo HAa TEXHOJOTHYHATA
JUHUA, T.€. OT HeoOpaboTeHnTe oTnaabunu Boau (3, 9, 12).

ENVIRONMENT AND HEALTH

The utilization of WWTP sludge in agriculture,
complying with European and national requirements, is
the preferred method, as it reduces the amount of sludge
that is deposited, limits the use of artificial mineral
fertilizers, and increases the part of the successfully
used sludge on arable land (9).

The heavy metals and arsenic content in the sludge is one
of the main factors determining the level of health risk
and the applicability in agriculture. Depending on the
concentration and time of exposure, certain chemical
element can accumulate in the soil to a toxic level,
leading to environmental and health risks associated
with its ability to bioaccumulation in the food chain.
The heavy metals in the WWTP sludge originate from
domestic and industrial wastewaters at the entrance,
surface runoff from urban areas or roads, corrosion of
the sewage system, pharmaceuticals, illegal discharges,
etc. Their concentrations depend on their content in
wastewaters and wastewater treatment processes (3, 4,
9).

The limit values for concentrations (LVC) of heavy-
metals in soil vary depending on their pH. Crop damage
from phytotoxic elements is known to be more likely
to occur in soils with low pH and should be taken into
account when fertilizing with sludge (10).

In a health-ecological study of the content of Pb, Cd,
As, Cu, Zn, Cr, Ni and Hg in 400 sludge samples from
43 WWTPs in Bulgaria was found that the level of toxic
elements in the most sludge samples is below the LVC,
stated in the Ordinance on the procedure and manner of
utilization of sludge from wastewater treatment through
their use in agriculture (6). The presence of some heavy
metals varies slightly, mainly due to the higher content
of these elements in industrial wastewaters in some
regions (11).

The literature data show that the concentrations of
certain heavy metals in sewage sludge can be arranged
in the following descending order: Zn> Cu> Cr> Ni>
Pb> Cd. Total concentrations of heavy metals allow
only the level of sludge contamination to be assessed,
while the mobility, bioavailability and toxicity of these
elements depend on the chemical forms they occur.
This requires monitoring and control of both the total
concentration and the chemical forms of the elements
in the sewage sludge in order to identify the potential
hazards caused by these elements. This approach
implies the issuance of new law provisions to help
reducing the risk of secondary contamination of soils
with heavy metals as a result of sludge fertilization. In
order to reduce the content of toxic elements in WWTP
sludge, it is necessary special attention to be paid to the
application of methods that allow their removal at the
very beginning of the technological line, i.e. from the
untreated wastewaters (3, 9, 12).
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LEN

Ha ¢ona Ha arpoxumMuvHaTa XapaKTePUCTUKA, Ja CE aHAJIU-
3Mpa M OLEHH ChIBPKAHUETO HA TEXKKUTE METAJH U apCeH B
yTaiiKu OT MPEYHCTBATE/IHN CTAHIIMK 32 OTMAbYHH BOAH B
pasiaudHU rpajioBe B bbirapus, ¢ oryies n3noa3BaHeTo UM B
3eMe/iesickaTa MpaKkTHKa.

MATEPUANN U METOAU

TpukpaTHoO, Ipe3 onpeeseH HHTEPBall OT BpeMe (Mecelu:
MapT, Mail u cenreMBpH), ca B3emanu npodu ot 5 IICOB.
MuHepanuzanusiTa Ha IPOOUTE € OCHIIECTBEHA 110 OTKPHUT
cnoco0: 1 g u3cymnieHa yraiika ce MUHEpaIu3upa 10 BIaKHH
conu ¢ 15 ml k. HNO, n 5 ml k. HCIO,, xouTo ce pasTBapsr
U IIPEXBBPIAT KoaudecTBeHo 1o 25 ml ¢ IM HCL

KonuenTtpauuure Ha As u Hg ca onpenenenu upe3 onTuyHa
€MHCHOHHA CIIEKTPOMETPHS C HHAYKTUBHO CBBp3aHa Ijas3-
Ma (ICP-OES) mo BAC EN 16170 ,,Yraiiku, oOpaboTeHn
O6mooTmaabIy U MoYBU. OTpenesHe Ha eIeMEHTH 4pe3 Oll-
THYHA EMUCHOHHA CIEKTPOMETPHS C HHIYKTHBHO CBBpP3aHa
ma3zma (ICP-OES)“. Husara na Cd, Cr, Ni, Cu, Zn u Pb ca
OTpEIeICHN 4pe3 aToMH0aOCOpOIHOHHA CIEKTPOMETPHUS
mo ISO 11047 ,,Soil quality - Determination of cadmium,
chromium, cobalt, copper, lead, manganese, nickel and zinc
- Flame and electrothermal atomic absorption spectrometric
methods® (13, 14).

VYTaiikuTte ca aHaIM3UMpaHU ChIIIACHO U3UCKBaHUATA Ha J(u-
pextuBa 86/278/EMO nHa CbBera 3a ona3BaHe Ha OKOJIHATA
cpena, M IMO-CIEUATHO Ha [MOYBaTa, IPU M3IOJ3BaHE HA
yTalKu OT OTHaAbYHU BOJAM B 3emenenuero u Hapendara
3a pella M HauMHa 3a OINOJ30TBOPSIBAHE HA YTaWKHU OT Ipe-
YUCTBAHETO Ha OTHAJBUHM BOJHU Upe3 yrmorpedaTa UM B 3¢-
menenueto (6, 7).

MGTO,I[I/ITC 3a OMNpCACTIAHC HA OTACITHUTE IOKA3aTC/IN 34 ar-
pOXMMHYHATA XapaKTCPUCTHKA Ca KAKTO CJIeABa:

pH /H,0/
Cyxo B-BO, %

BC EN 15933
BC EN 12880
BAC EN 15935

OpraHuyeH Bbrnepoga, %

Ob6wu Konuyecmea Ha 6a3a cyxo 6-8o:

ENVIRONMENT AND HEALTH

PURPOSE

Against the background of the agrochemical
characteristics, to analyze and evaluate the heavy metals
and arsenic content in sludge from wastewater treatment
plants in different cities in Bulgaria, with a view to their
use in agricultural practice.

MATERIAL AND METHODS

Three times, during a certain interval of time (months:
March, May and September), samples were taken from
5 WWTPs. The mineralization of the samples was
carried out in an open manner: 1 g of a dried sludge was
mineralized to wet salts with 15 ml of concentrated HNO,
and 5 ml concentrated HCIO, , the wet salts were dissolved
and transferred quantitatively to 25 ml with 1M HCI.

The concentrations of As and Hg were determined by
inductively coupled plasma optical emission spectrometry
(ICP-OES) according to BDS EN 16170 “Sludge, treated
bio waste and soils. Determination of elements by
inductively coupled plasma optical emission spectrometry
(ICP-OES)*. The levels of Cd, Cr, Ni, Cu, Zn and Pb were
determined by means of atomic absorption spectrometry
according to ISO 11047 ,,Soil quality - Determination of
cadmium, chromium, cobalt, copper, lead, manganese,
nickel and zinc - Flame and electrothermal atomic
absorption spectrometric methods™ (13, 14).

The sludge was analyzed in accordance with the
requirements of Council Directive 86/278/EEC on the
protection of the environment, and in particular of the
soil, when sewage sludge is used in agriculture and the
Ordinance on the procedure for the recovery of sewage
sludge leads through its use in agriculture (6, 7).

The methods for determining the individual indicators of
agrochemical characteristics are as follows:

BDS EN 15933
BDS EN 12880
BDS EN 15935

pH /H,0/
Dry substance, %

Organic carbon, %

Total quantities on a dry basis:

N, % BAC EN 13342 N, % BDS EN 13342
P, % BAC EN 16170 P, % BDS EN 16170
K, % BACEN 16170 K, % BDS EN 16170
N-NH,, % CA, CEN/TS 16177 N-NH,, % CD CEN/TS 16177
N-NO,, % CA, CEN/TS 16177 N-NO,, % | CD CEN/TS 16177
ObmeHHU Koauyecmea Ha 6a3a cyxo 8-80 Exchange quantities on a dry basis:
Ca, % BACEN 16170 Ca, % BDS EN 16170
Mg, % BAC EN 16170 Mg, % BDS EN 16170
P, % BAC EN 16170 P, % BDS EN 16170
K, % BAC EN 16170 K, % BDS EN 16170
Capa /sopopa3TBopuma, Kato SO,>/, % | BACEN ISO Sulfur/water-soluble, such as SO,2-/, | BDS EN ISO
10304-1 % 10304-1

72

BN NN Tov13 M MKd.3 M W W BEbJITAPCKO CMIUCAHME 3A OBLLECTBEHO 3[IPABE M M M 2021 I M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.13 M M Ne3 W W =




OKOIMHA CPE[JIA N 3APABE

PE3YNTATU U OBCBXOAHE

KoHIleHTpanuuTe Ha TEKKUTE METAJIH U apCeH B aHAJH3U-
panute 15 mpobu ytaiiku ot 5 [ICOB ot pa3nuunu rpajmose
B bearapus ca mpeactaBenu B tabmumu 1-5. Ilomyuenure
pe3yJsiTaTh ca CPaBHEHU C MAKCUMAJHO JOMYCTUMHUTE KOH-
ueHTpauuu no Hapenbara 3a peaa u HauMHA 32 ONOJI30TBO-
psiBaHEe Ha yTailKW OT NPEYUCTBAHETO HA OTHAABYHU BOJIH
gpe3 ynotpebara uMm B 3emenenuero (MJAK*) u mo [u-
pektuBa 86/278/EMO na CbBeTa 3a ona3BaHe Ha OKOJHATA
cpena, ¥ MO-ClelMaJIHO Ha 10YBara, MPH M3IMOJI3BaHE Ha
yTalK# OT OTIa bYHU BoaU B 3emenenueTo (MK *¥).

Ta6nuya 1. CbObpxxaHue Ha mexku Mmemarsnu u As 8 ymauku
om NCOB Ne 1, mg/kg cyxo 8-80

ENVIRONMENT AND HEALTH

RESULTS AND DISCUSSION

The concentrations of heavy metals and arsenic in
the analyzed 15 samples of sludge from 5 WWTPs in
different cities in Bulgaria are presented in Tables 1
-5. The results obtained are compared with the limit
values for heavy metals concentrations under the
Ordinance on the procedure and method of utilization
of sewage sludge through their use in agriculture (LVC
*) and under Directive 86/278/EEC on the protection
of the environment, and in particular of the soil, when
sewage sludge is used in agriculture (LVC **).

Table 1. Heavy metals and As content in sludge from
WWTP Ne 1, mg/kg dry matter

EnemeHTHn MeTogu 1-80 2 -po 3-10 MUK * MAK **
npo6o- npob6o- npo6o-
B3emaHe | B3emaHe | B3emaHe
Elements Methods 1st 2nd 3rd
sampling | sampling | sampling LVC * LVC **
As BDS EN 16170 <10 <10 <10 25 -
cd 1SO 11047 2,9 2,1 2,5 30 40
Cr ISO 11047 109 54,2 77,7 500 -
Ni ISO 11047 75,0 45,8 36,3 350 400
Cu ISO 11047 405,4 316,5 310,0 1600 1750
Zn ISO 11047 1090 1054 1030 3000 4000
Pb ISO 11047 70,4 47,9 67,5 800 1200
Hg BDS EN 16170 <1 <1 <1 16 25

Ta6bnuya 2. CrObpxxaHue Ha mexku memarnu u As 8 ymauku
om NCOB Ne 2, mg/kg cyxo 8-80

Table 2. Heavy metals and As content in sludge from
WWTP Ne 2, mg/kg dry matter

EnemeHTHn MeTogu 1-80 2 -po 3 -10 MAK * MK **
npo6o- npo6o- npo6o-
B3eMaHe | B3emaHe | B3emaHe
Elements Methods 1st 2nd 3rd
sampling | sampling | sampling LVC * LVC **
As BDS EN 16170 <10 <10 <10 25 -
Cd ISO 11047 2,9 2,2 2,0 30 40
Cr ISO 11047 47,5 50,9 49,2 500 -
Ni ISO 11047 25,0 27,4 25,5 350 400
Cu ISO 11047 205,9 215,4 214,1 1600 1750
Zn I1ISO 11047 1090 1000 980,0 3000 4000
Pb ISO 11047 70,4 64,2 72,5 800 1200
Hg BDS EN 16170 <1 <1 <1 16 25
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Ta6bnuya 3. CrObpxaHue Ha mexku memarnu u As 8 ymalku
om NCOB Ne 3, mg/kg cyxo e-60

Table 3. Heavy metals and As content in sludge from
WWTP Ne 3, mg/kg dry matter

Tabnuya 4. CrObpxxaHue Ha mexku Mmemarsu u As 8 ymauku

Tabnuuya 5. CbObpxaHue Ha MexKu memarnu u As 8 ymauku
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EnemeHTH MeTtoam 1-80 2 -po 3 -10 MAOK * MAOK **
npo6o- npobo- npo6o-
B3emaHe | B3emaHe | B3emaHe
Elements Methods 1st 2nd 3rd
sampling | sampling | sampling LVC * LVC **
As BDS EN 16170 <10 <10 <10 25 -
cd ISO 11047 <0,25 <0,25 <0,25 30 40
Cr ISO 11047 44,7 32,5 30,4 500 -
Ni ISO 11047 26,7 16,3 18,8 350 400
Cu ISO 11047 136,0 91,21 125,9 1600 1750
Zn ISO 11047 483,3 732,3 540,4 3000 4000
Pb ISO 11047 41,8 23,4 51,2 800 1200
Hg BDS EN 16170 <1 <1 <1 16 25

om NCOB Ne 4, mg/kg cyxo 8-80

Table 4. Heavy metals and As content in sludge from
WWTP Ne 4, mg/kg dry matter

EnemeHTHn MeTogu 1-80 2 -po 3 -10 MUK * MK **
npo6o- npo6o- npo6o-
B3eMaHe | B3emaHe | B3emaHe
Elements Methods 1st 2nd 3rd
sampling | sampling | sampling LvC * LVC **
As BDS EN 16170 <10 <10 <10 25 -
Cd ISO 11047 2,9 0,98 <0,25 30 40
Cr ISO 11047 109 61,5 59,4 500 -
Ni ISO 11047 75,2 27,2 43,5 350 400
Cu ISO 11047 405,2 204,2 132,9 1600 1750
Zn ISO 11047 1090 1340 410,5 3000 4000
Pb ISO 11047 2,71 21,6 36,4 800 1200
Hg BDS EN 16170 <1 <1 <1 16 25

om NCOB Ne 5, mg/kg cyxo e-80

Table 5. Heavy metals and As content in sludge from
WWTP Ne 5, mg/kg dry matter

EnemeHTH MeTtogm 1-s0 2 -po 3-10 MUK * MUK **
npo6o- npo6o- npo6o-
B3emaHe | B3emaHe | B3emaHe
Elements Methods 1st 2nd 3rd
sampling | sampling | sampling LVC * LVC **
As BDS EN 16170 <10 <10 <10 25 -
cd ISO 11047 2,9 1,2 2,8 30 40
Cr ISO 11047 109 57,0 23,8 500 -
Ni ISO 11047 75,0 68,0 44,3 350 400
Cu ISO 11047 405,4 210,0 179,0 1600 1750
Zn ISO 11047 1090 894,0 769,0 3000 4000
Pb 1SO 11047 70,4 82,3 78,0 800 1200
Hg BDS EN 16170 <1 <1 <1 16 25
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JlaHHUTE OT TaOIUIMTE NOKA3BaT, Y€ BCHMYKH aHAJIU3UPAHU
TokcuuHU enemeHTH ca mox MJIK mo Hapenbara 3a pena u
Ha4YMHa 3a OTI0JI30TBOPSIBAHE HA yTaWKH OT IPEUYUCTBAHETO HA
OTNAJb4YHN BOAM Upe3 yrnorpedaTa UM B 3eME/ENINETO, KaK-
To u o Jupexrtusa 86/278/ENO. Ilomyuenure pesyaratu
3a ChABPKAHNE HAa apCeH M XKHUBAK B aHAJIM3UPAHUTE MPOOH
ca 1oJ] TPaHUIKTE Ha ONpEJIeNIsTHE Ha aHAJIUTUIHHUTE TpoLie-
nypu (LOQ 10 mg/kg m LOQ 1 mg/kg, choTBeTHO) 3a TE3H
eneMeHTH. OT TEXKKUTE METalld, KOUTO CE OTKPUBAT B KOH-
LEHTPALNU HaJ TPAHMLATA HA KOJIUYECTBEHO OIPEEIIsTHE Ha
aHAJIMTUYHATA NPOLIENYpPa, HAH-BUCOKO € ChIBbPIKAHHETO Ha
nuHk B ytaitkure ot [ICOB (o 0,5MJIK¥), nocneaBaHo ot
chabpkanueto Ha mex (no 0,3MJIK*), a Hail-HUCKO € HUBOTO
Ha kaamuit (1o 0,1M/IK*). Pegyararu ot npoyuBaHeTo Kope-
JMpaT ¢ JTaHHWTE, MyOIMKYBaHU OT IpyTH aBTopu (3, 12, 15).
[TpuunHa 32 BUCOKHUTE CTOMHOCTH 32 IIMHK U MEJ] B aHAJIU3H-
paHHMTE yTaKM MOJXE J1a € CPABHUTEIHO MHPOKaTa UM yIO-
Tpeba B MpOMHUIIIICHOCTTA M OMTa 1oL popmara Ha pa3THIHU
XUMHUYHU cbenHeHusL. [1o mureparypHu JaHHY TO-BUCOKNTE
HuBa Ha Zn 1 Cu BeposATHO ce IBJDKAT Ha KOPO3UATa HA BO-
JopasIpeeInTeTHUTe TPHOU 1 yrmoTpebdaTa Ha abpa3uBH B
JIOMaKuHCTBOTO (16).

[To oTHONIEHNE HA AarPOXMMHYHATA XapaKTEPUCTHKA, MOJTY-
YEeHUTE JIAHHU OT aHaju3a Ha yTaikute oT 5-te [ICOB ca
MpEICTaBEeHU B Tabuia 6.

Tabnuuya 6. AepoxuMuyHU napamempu Ha uscriedsaHume

ENVIRONMENT AND HEALTH

The data from the tables show that all of the analyzed
toxic elements are below the LVC under the Ordinance
on the procedure and method of utilization of sewage
sludge through their use in agriculture, as well as
under Directive 86/278/EEC. The arsenic and mercury
content in the analyzed samples are below the limits of
determination of the analytical procedures (LOQ 10 mg/
kg and LOQ 1 mg/kg, respectively) for these elements.
About the heavy metals detected in concentrations above
the limit of quantification of the analytical procedure, the
zinc content of WWTP sludge is the highest (up to 0.5
LVC #*), followed by the copper content (up to 0.3 LVC
*), the level of cadmium is the lowest (up to 0.1 LVC *).
The results of the study correlate with the data published
by other authors (3, 12, 15). The reason for the high zinc
and copper values in the analyzed sludge may be due to
their relatively wide use in industry and everyday life in
the form of various chemical compounds. According to
literature data, higher levels of Zn and Cu are probably
due to corrosion of water distribution pipes and the use of
abrasives in the household (16).

Regarding the agrochemical characteristics, the data
obtained from the analysis of sludge from the 5 WWTPs
are presented in Table 6.

Table 6. Agrochemical parameters of the studied sludge

ymatiku om MCOB from WWTPs
Mokasarenu MCOB Ne 1 NMCOB Ne 2 NCOB Ne 3 NMCOB Ne 4 NCOB Ne 5
Indicators WWTPs Ne 1 WWTPs Ne 2 WWTPs Ne 3 WWTPs Ne 4 WWTPs Ne 5
pH /HZO/ 7,27 7,93 8,05 7,15 6,30 6,85 9,14 8,62 7,10 8,51 7,26 6,5 8,43 7,93 7,30
Cyxo B-0, % 85,27 69,07 79,07 85,27 95,2 96,00 95,4 97,3 95,3 28,70 | 29,49 | 34,78 | 34,78 29,07 48,50
Dry substance, %
Opr. /C/, % 27,77 19,76 20,57 17,77 19,9 18,19 35,36 23,89 29,9 37,87 27,81 | 28,9 27,77 32,76 26,50
Organic carbon , %
06wu Konunuectea
Ha 6a3a ab.cyxo
B-0, %:
Total quantities on
a dry basis, %:
N 6,23 6,12 7,25 3,23 2,49 3,05 2,00 3,75 1,71 5,16 8,05 3,94 3,43 4,12 2,85
P 2,18 2,24 3,02 1,15 1,21 1,11 0,71 1,44 0,72 1,27 2,71 1,15 3,18 2,21 1,98
K 0,25 0,37 0,18 0,19 0,15 0,18 0,28 0,28 0,20 0,26 0,35 0,29 0,22 0,37 0,29
N-NHA, % 0,41 0,38 0,21 0,075 0,069 0,022 0,03 0,14 0,01 0,15 0,11 0,13 0,41 0,033 0,001
N-N03, % 0,0015 | 0,0018 | 0,0024 | 0,16 0,16 0,12 0,001 0,22 0,006 | 0,029 | 0,034 | 0,072 | 0,0013 | 0,0010 | 0,0010
06m. Konnuectsa, %
Exchange quantities
on a dry basis, %
Ca 0,64 0,88 0,70 0,92 0,93 0,97 3,99 0,71 2,18 2,28 2,97 1,13 0,64 1,15 0,42
Mg 0,11 0,10 0,072 0,11 0,13 0,13 0,21 0,055 0,16 0,41 0,26 0,165 | 0,11 0,16 0,15
P 17,9 15,7 38,0 0,080 | 0,08 0,063 0,20 0,0052 | 0,24 0,42 0,28 0,373 | 0,058 0,025 0,018
K 0,045 0,004 | 0,071 0,058 | 0,058 0,060 0,11 0,11 0,15 0,18 0,15 0,13 0,12 0,11 0,011
S /BOAOp. Kato 0,11 0,22 0,31 0,33 0,22 0,48 0,12 0,22 0,48 0,28 0,24 0,29 0,11 0,22 0,22
S0,%/, %
Sulfur/water-solu-
ble, such as SO,*/, %
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VYrallkute 10 CBOATA XapaKTEPUCTUKA CUJIHO Bapupar. Pas-
JINYHUTE II0KA3aTeIU CE ABMXKAT B 1I0CTa LIMPOKU IpaHULU
U 3aBHCAT OT MHOTO (hakTopu. Haii-romsiMo BiusiHME OKa3-
BaT CbCTABBT HA OTHAABYHUTE BOAYU HA BXOJ, XUMHUYHUTE U
OMOJIOTUYHH YCJIOBHUS, TIPH KOMTO NPOTHUYAT MPOLECUTE HA
npeducTBaHeTo u ap. (17).

Ot pe3yaTaTUTe 3a arpOXUMHYHUTE MapaMeTpH Ha H3CIIeN-
BaHute yTaiiku ot [ICOB morxe 1a ce 3akiio4n, ue yTankuTe
ca MOJIUTUCTIEPCHU CUCTEMHU C BUCOKO OPTaHUYHO ChIbPiKa-
HHUE, KOETO THW XapaKTepu3upa KaTo MOTEHIMaIHO Ooratu
HM3TOYHULU Ha eHeprud. Te ca JOCTUTHANIM paBHOBECHE Ha
XYMYCHHUTE CUCTEMH 1 OM MOTJIO JIa C€ U3MOJI3BAT KaTo opra-
HUYEH TOP B 3€ME/ICJICKATa IIPAKTHKA.

3AKINIOYEHUE

Pesynrartute OT HampaBEHOTO NMPOYYBAHE 3a CHABPKAHUE
Ha TEeXKH MeTajau u apceH B yTtaiikute ot IICOB mokas-
BaT JIMIICA HA 3aMBPCSIBaHE B KOJIMUECTBA HAJ MAKCHMAIHO
JIOTTYCTUMUTE KOHIEHTpanuu. ClegoBaTesHO, IO OTHOIIIe-
HUE CHIBbpXKAHUE HAa TOKCUYHU €JIEMEHTH, aHAJIU3NPaAHUTE
ytaiiku oT [ICOB choTBeTCTBAT HAa M3UCKBAHUSTA HA €BPO-
NEHCKOTO U HAIIMOHATHOTO 3aKOHOJATEICTBO U MOrarT Jia ce
IpUJIaraT BbPXY 3€MEJICIICKH 3eMU 0e3 PUCK 3a 3paBeTO Ha
HACEJICHUETO.

Ilo arpoxXuMuvHa XapaKTEPpUCTHKA H3CJICABAHUTE yTaﬁKH
ca 6I/IOMaca, Oorara Ha MaKpO- U MUKPOCJIIEMECHTHU, U MOraT
Ja CC MU3MOJI3BAT 3a MOAABPIKAHC U NOBHUIIABAHE Ha I1OY-
BCHOTO IJIoAOpOAUE U ZIO6I/IBI/ITC OT 3EMCICJICKU KYJITYPpH.
Vraiikute ca I'OAHHU 3a Bb3CTAHOBABAHC Ha OanaHca Ha op-
TaHUYHOTO BCUICCTBO B 6Lnrapc1<1/1Te I104YBH, TBHI KaTo npu-
TEXKaBaT 3HAYUTECIHU TOPOBU CBOICTBA.

[TpunaraneTro Ha yTalKu OT OTNAABYHH BOAM BBPXY 3eMe-
JIeNICKa 3eMsI BOAM A0 PeNyKLHs Ha yrnorpedaTa HAa XHMHU-
YeCKM TOPOBE M HaMallsBa HATPYIBaHETO HA HAPaCTBAIIX
KOJIMYECTBA yTAalKU B JIeTIa 32 ChXPAHEHHE.

[Iposenenoto uzcnensane e no Ipoexr Ne KII-06-H36/1
ot 13.12.2019, punancupan ot oz ,,Hayunu usciensa-
Hus” npu MOH.

KHUTOMUC / REFERENCES:

1. Poykid R., G. Watkins and O. Dahl. Characterisation of
municipal sewage sludge as a soil improver and a fertilizer
product. Ecol Chem Eng S., 26(3):547-557, 2019.

2. Wang C., X. Hu, M. Chen, Y. Wu. Total concentrations and
fractions of Cd, Cr, Pb, Cu, Ni and Zn in sewage sludge from
municipal and industrial wastewater treatment plants. Journal
of Hazardous Materials, 119(1-3):245-249, 2005.

3. Tytta M. Assessment of Heavy Metal Pollution and Potential
Ecological Risk in Sewage Sludge from Municipal Wastewater
Treatment Plant Located in the Most Industrialized Region in
Poland—Case Study. International Journal of Environmental
Research and Public Health, 16, 2430, 2019.

ENVIRONMENT AND HEALTH

The sludge varies broadly in its characteristics. The
various indicators range quite widely and depend on
many factors. The composition of the wastewaters at the
entrance, the chemical and biological conditions of the
treatment processes, etc. have the greatest influence (17).

It can be concluded, according to the results of the
agrochemical parameters of the investigated WWTP
sludge, that the sludge almost always represents a
polydispersed system with high organic content, which
characterizes it as a potentially rich energy source. It has
achieved a balance of the humus system and could be
used as an organic fertilizer in the agricultural practice.

CONCLUSION

The study results for the content of heavy metals and
arsenic in the sludge from WWTPs show no pollution
in quantities above the limit values. Therefore, with
regard to the content of toxic elements, the analyzed
sludge from WWTPs complies with the requirements of
European and national legislation and can be applied on
agricultural land without health risk to the population.

According to agrochemical characteristics, the studied
sludge is a biomass, rich in macro- and microelements,
and can be used to maintain and increase the soil fertility
and the crop yields. The sludge is suitable for restoring
the balance of the organic matter in Bulgarian soils, as
they have significant fertilizing properties.

The application of sewage sludge to agricultural land
leads to a lowering of the use of chemical fertilizers
and reduces the accumulation of increasing amounts of
sludge in storage sites.
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NMPOMOUWA HA 30PABE U MPODNITAKTUKA HA BONECTATE

MYNTUAUCUUNINTUHAPHUAT
noaxoa nPU NPOPUNAKTUKA
3A OINA3BAHE HA OETCKOTO
O4YHO 3APABE NPE3 NOIMEQOA

HA CTYOEHTUTE

Kpacumupa JTumutposa's, Cuasusi Bopucosal,
Eauna Xpucrosa %2

L Kameopa “30pasnu epusicu”, @axynmem no o6uecmeseno
30paseonassare, Meouyuncku ynusepcumem
“Ilpog. o-p Ilapackes Cmoanos — Bapna
2VC “Onmomempus’”, @akynimem no obuecmeeno 30pasgeo-
nassawne, Meouyurcku ynusepcumem “Ilpogh. 0-p Ilapackes
Cmosanoe”— Bapha
3., Cneyuanusupana 6oanuya no ounu Goiecmu 3a AKMUBHO
neyenue — Bapna* EOOJ]

PE3IOME

Buveeoenue: Ilpopunaxkmuxama 3a 0emckomo o4Ho 30pase
e eadxcen ¢hakmop 3a 006po Kawecmeo Ha sHcusom. Axmy-
aneH acnekm 8 NpPoghecuoHaIHama OeuHoCm Ha MeOUYUH-
CKUMe Cneyuanucmu e puicama 3a 30pagemo Ha 30pasi-
me. Obyuenuemo Ha cmyoenmiu NO HO8U CNEYUAIHOCNU 8
Meouyuncku ynusepcumem — Bapua 0aga 8b3M04CHOCT 3d
paswupsaeane Ha CNeKmMvpa HA cneyuaiucmume no OYHO
30pase u npuiazamne Ha MyIMuUOUCYURIUHAPEH NOOX00 Npu
npogurakmuyHume OeuHOCmMu.

Len na cmamusama e da ce npoyyam u aHAIUIUPAM HA2AA-
cume na cmyoenmu om Meduyuncku ynusepcumem — Ba-
pHa u Meouyuncku xonedic - Bapna 3a nposesicoane na oeti-
HOCMU NO NPOQPUIAKMUKA 3 ONA38AHE HA OeMCKOMO OYHO
30pase om MyaIMmuOUCYUNIUHAPEH eKUN.

Mamepuan u memoou: Ilpunodxicenu ca coyuonoeuvecku u
cmamucmuvecku memoou. Ilpogedeno e coyuonocuuecko
npoyueawe ¢ NPsAKAa UHOUBUOYAIHA AHOHUMHA AHKemd 8 ne-
puooa oxkmomepu - dexemspu 2020 2. Obexm na uzciedsa-
nemo ca 150 cmyoenmu.

Pesynmamu: Cnopeo consama uyacm om cmyOoeHmume
(41,4%) npodpunaxmuxama 3a onazeane Ha 0eMCKOMO O4HO
30pase mpsaobea 0a bvOe npeomem Ha MYTMUOUCYUNTUHAPHA
exunta epudca. Ilpeobnadasawa yacm om anKemupanume
onpeodenam ceoama NpPoQpecuoHaiHa OeuHocm 8 eKund
Kamo mHozoacnekmua. 85,3% om cmyoenmume oyeHA8am
SHAHUAMA U YMEHUANA 30 U36bPUBAHE HA NPOPUIAKIMUYHU
detiHocmu 8 0OaIACMMA HA QeMCKOMO OYHO 30paege, NPudo-
oumu 6 bazoeomo obpazosanue, KAMo HedOCMaAMbYHIU.

3axntouenue: Haenacume ma cmyoewmume, yuacmeaiu
8 NPOY48aHemo, KoM MYIMUOUCYUNTUHAPHA eKUNHA 2pu-
oHCa U poaAMa UM 6 eKund, omeo8apAm Ha — aKmyaiHume
meHOeHyuy 6 npeseHyuama Ha 3pumenrume HApyuleHus 8
demckama 6vspacm u npogpunakmuxama. Iloroscumenna-
ma Haznaca Kovm MyaimuOUCYUnJuHApHUs ekunes nooxoo u
CMpemedncvm KoM YCb8bpUIEHCMBAHE € NPeONnoCmasKd 3d
NBAHOYEHHA NPOopecuonanna peaiuzayus ¢ ooiacmma Ha
nPOMOYUAMA HA OemCKOmo O4HO 30page.

HEALTH PROMOTION AND DISEASE PREVENTION

MULTIDISCIPLINARY
APPROACH IN PROPHYLAXIS
OF CHILDREN'S EYE HEALTH

FROM THE STUDENT'S
PERSPECTIVE

Krassimira Dimitrova'?, Silvia Borisova, Elitsa
Hristova?3

t Department of Nursing Care, Faculty of Public Health,
Medical University ,, Prof. Dr. Paraskev Stoyanov -
Varna
2 Department of Optometry, Faculty of Public Health,
Medical University ,, Prof. Dr. Paraskev Stoyanov -
Varna
%, Specialized Hospital for Ophthalmology for Active
Treatment - Varna* Ltd.

ABSTRACT

Introduction: Prevention of children’s eye health has
a significant impact on the quality of life. Care for the
health of healthy people is one of the most contemporary
aspects of the health specialists’ professional activity.
The training of students in new specialties at the
Medical University of Varna provides an opportunity to
expand the range of eye health specialists and to apply
a multidisciplinary approach in the prevention process.

Purpose: To study and analyze the readiness of the
students of the Medical University of Varna and the
Medical College of Varna to conduct prevention
activities for children’s eye health in a multidisciplinary
team.

Methods: Sociological and statistical methods have
been applied. A sociological study was conducted with
a direct, individual, anonymous questionnaire for the
period October - December 2020. During the study 150
students were approached.

Results: According to a large proportion of students
(41.4%), the prevention of children's eye health should
be subject to multidisciplinary team care. The majority
of respondents (73.4%) define their professional activity
in the team as multifaceted. Most of the students (85.3%)
assess as insufficient their knowledge and skills for
preventive activities for children's eye health, acquired
in basic education.

Conclusions: The attitudes of the participaents towards
multidisciplinary team care and their role in the team
correspond to the current trends in the prevention of
visual impairments in childhood and prophylaxis.
The positive attitude towards the multidisciplinary
team approach and the striving for improvement are
prerequisites for full professional realization in the
field of promotion of children’s eye health.
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MPOMOLKMA HA 30PABE W MPOPUITAKTUKA HA BONECTUTE

KumrouoBu xymMu: IeTCKO OYHO 37paBe, NpoduiakTu-
Ka, MYJITUIUCUUILUTMHAPEH MTOJIX0]], CTYIEHTH

BbBEOEHUE

[TonoOpsiBaHeTO Ha JETCKOTO OYHO 3/paBe 4upe3 Mpoduiak-
THKa € ChbBPEMEHEH acleKT B IpodecruoHanHaTa AeHHOCT
Ha MEIUIMHCKUTE crenuanucTu. ['puxkara 3a “3apaBeTo HA
31paBUTE” UMa BCE MO-BaXKHA POJIS B MOJIETO HA OTAIMOJIO-
ruuHuTe Tprokd. [IpodunakTukara Ha IETCKOTO 3peHHE UMa
3a LeJ1 PaHHO OTKPHBAaHE HAa 3PUTEJIHM HApYIICHHWs, HaBpe-
MCHHO JICYCHUEC U NPEAOTBpATABAHC Ha HC6HaFOHpI/IHTHI/ITe
3/[paBHM IOCJIEIUIM 32 KaueCTBOTO Ha JKUBOT Ha JIETETO.
[ToBeueTo OT MpUUYUHUTE 32 3PUTEIHU HAPYIIEHUs ca Ipe-
JOTBpATUMHU HJIM JICHMMH UM MOTaT Ja 6’I)I[aT OTKPUTHU YPE3
npoHIaKTUYHU JeHOCTH B mepuoja Ha JerctBoto (1,2).
Haii-uecture IIPUYXHU 3a 3pUTCIITHNU HAPYUICHUA B JE€TCKATa
BB3PACT ca pepaKIMOHHUTE AHOMAJUHU (XHUIICPMETPOIIHS,
MUOMUSI, ACTUTMATH3bM), aHU30METpoIHs U amOauronus. He-
KOpUTHpAHHUTE pepaKkllMOHHHU I'PEIKH ca BOEIIA IPUYNHA
3a HapYIICHO 3pEHHE U CIIETIOTa BbB BCHUKH PETHOHH Ha CBe-
ta (1).

Wnesra 3a myntuaucuumuinnapaute exunu (M/1E) Bb3HUK-
Ba npe3 60-Te roqMHU Ha MUHAJIUS BEK, HO CE pa3rpblla Ipe3
80-te roquuu. M/IE e nedunupaH Kato rpyrna CreualIncTy
OT pa3IN4HU JUCLHUIUIMHH, KOUTO PabOTST 3a€/1HO, 3 113 OCH-
TypsT LSUIOCTHA U MALUEHT-LEHTPUpaHa rpuxka. Myntujauc-
LUIIIMHAPHUAT €KUII € 3aMUCJIEH J1a NMPEAJIOKU MOTeHIual,
pa3HOOOpa3Ha M JONBJIBAIIA €KCHEPTH3a U BB3MOXHOCT 32
CIPABSIHE B CIIOKHU CUTYAlMH, KATO POJIUTE HA YWICHOBETE B
NJIaHUPAHETO U MPEJOCTAaBSIHETO HA IPUIKUTE ca ACHO OIpe-
nenenu (3,4). [IpoyuBanus nokassar nomsure or M/IE kak-
TO 3a NAI[UEHTHUTE, TaKa U 32 MEAUIIMHCKUTE CIELUATUCTH:
1o-e()eKTUBHO M3II0JI3BaHE HA PECYPCUTE, TTO-TOJIsIMa ITPOU3-
BOJUTEIHOCT U HaMaJsBaHE HA Pa3XOAMTE B 31paBHATA CUC-
teMma (3,4,5,6,7,8). CBeroBHara 3npaBHa opranusanus (C30)
pa3paboTBa MOJENHN 32 IPHXKHM, Oa3MpaHu Ha MYJITHIUCIH-
NJIUHApHUA N0AX0A. Bee mo-rosiMara coxHOCT Ha 3/[paBeo-
Ma3HUTE CUCTEMU 00yciIaBst HEOOXOIMMOCTTA OT U3IOJI3BAHE
W pa3BUTHE HA MYJITUAUCHUIUIMHAPHU eKUIH (5,7).

Bb3MOXKHOCTHTE 3a NpHJIaraHe Ha MYJITHIMCHHILTHHAPEH
MOZXO/ TP Mpo(dUIaKTHKA HA JETCKOTO 3peHue ce odycia-
BAT OT HAJIMYUETO HA IIUPOK CHEKTHP CHELUAIUCTH 110 JIeT-
CKO 0YHO 37paBe (0 TaIMOIO03H, METUITUHCKH CECTPH, MEIH-
LHCKHU OIITUIH U ONITOMETPHCTH).

VY Hac CTyEHTHUTE MO CHELHATIHOCT “MeUIMHCKa cecTpa” ce
oOyuaBar B mpoxbipkeHue Ha 4 ronuHu n npupoousar OKC
“Oakanabp”’. OO0yuenuero B MVY-BapHa e ¢ o0 xopapuym
OT MUHUMYM 5314 axagemMuyHu yaca, oT kouto 3274 yaca
MpakTH9IecKo oOydeHue, GopMupanu cpriracHo Hapenbara 3a
Enunnaute nppxaBau m3uckBanus (E/IN) u B choTBETCTBHE
C eBPOMNEHCKHUTE MPUHITUIHN 32 00yYEeHNE TI0 peryiIupaHa Me-
TUIIMHCKA TIpodecus. B y4eOHMS miaH ca BKIIOYEHH IUCIIU-
IJIMHHU, CBBP3aHU C OYHOTO 37paBe, OYHH OOJECTH, TPIKH
MIPU OUHHM 3a00JSIBAHU S, TTpoMolius Ha 3apaseTo (9). Ot 2013
rogrHa MeIUIIMHCKU KOoJlexk — BapHa 3amouBa oOydeHHe Ha
CTYACHTH 1O cieUaIHOCT “Meaunuucku ontuk”’, OKC “npo-

HEALTH PROMOTION AND DISEASE PREVENTION

Keywords: children’s eye health, prevention,
multidisciplinary approach, students

INTRODUCTION

Improving children‘s eye health through prevention is
a modern aspect in the professional activity of medical
professionals. Care for the health of healthy people is
playing an increasingly important role in the field of
ophthalmic care. The prophylaxis of children‘s vision
aims the early detection of visual impairments, timely
treatment and prevention of adverse health consequences
for the quality of life of the child. Most of the causes of
visual disturbances are preventable or treatable and can
be detected in childhood (1,2). The most common causes
of visual impairments in childhood are refractive errors
(hyperopia, myopia, astigmatism), anisometropia and
amblyopia. Uncorrected refractive errors are a leading
cause of impaired vision and blindness in all regions of
the world (1).

The idea of multidisciplinary teams (MDTs) dates back
to the 1960s, but unfolded in the 1980s. Originally
MDT was defined as a group of professionals from
different disciplines who work together to provide
comprehensive and patient-centered care that meets the
needs of patients with specific health problems. The
multidisciplinary team is designed to offer potential,
diverse and complementary expertise and to be able to
deal with complex situations. The roles of the members
in planning and providing care are clearly defined.
(3,4) According to scientific studies, MDTs benefit
both patients and healthcare professionals. MDT offers
more efficient use of resources, greater productivity
and reduced costs in the health system (3,4,5,6,7,8). The
World Health Organization (WHO) is developing care
models using a multidisciplinary team as a basis for
care. The need and development of MDT is a result of
the increasing complexity of health care systems (5,7).

The possibilities for applying a multidisciplinary
approach in the prevention of children‘s vision
are determined by the presence of a wide range of
specialists in children‘s eye health (ophthalmologists,
nurses, medical opticians and optometrists).

In our country, students in ,,nursing® are trained for 4
years and acquire a bachelor‘s degree. The training at
Medical University of Varna has as a minimum 5314
academic hours, of which 3274 hours of practical
training, formed in accordance with the Ordinance on
Unified State Requirements (USR) and in accordance
with European principles for training in the regulated
medical profession. The curriculum includes subjects
related to eye health, eye diseases, eye care, and health
promotion (9). In 2013, the Medical College of Varna
began training bachelors (Bachelor degree) in the
specialty ,,Medical Optician® (with 2760 academic
hours, of which 1620 hours of practical training), and
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(hecuonasien 6akanapbp” (¢ xopapuym 2760 yaca, OT KOUTO
1620 yaca npakTu4yecko o0y4yeHue), a TPU TOJUHH M0-KbCHO
BBB dakynTeTa 1Mo 00IIeCTBEHO 3/IpaBeomna3pane Ha M Y—Ba-
pHa - o cnenuaiHoct “‘ontomerpus’, OKC “maructsp” (c
xopapuyM 1950 gaca). B yueOHHUTE niaHoBe Ha HOBUTE CIIe-
IIUAJTHOCTH €A BKJIIOYEHU JUCHHILIMHH, KOUTO TPEIOCTaBSIT
3HaHM ¥ POPMHUPAT YMEHHUSI 32 OLICHSBAHE HA OYHOTO 3/IPaBE,
U3IIBJIHEHNE HAa alTOPUTHM Ha OYHOTO M3CIIEABAHE, KOHCYII-
Taus 3a Ha-TIOIXOIIIN CPEACTBA 33 ONTHYHA KOPEKIHS,
npomortus Ha 31paBeto (9). YHUBEPCHUTETCKOTO 00pa30BaHuUEe
JlaBa Bb3MOXKHOCT 32 OBJIAJIsIBAHE HA 3HAHUS U (hOpMHpaHEe Ha
YMEHUs Ype3 U3MO0JI3BaHEe Ha KOMIUIEKCEH MOAXOJ B yueOHUs
mporiec (10).

LEN

Ja ce mpoydyar W aHaIW3UpAT HATJIACHUTE HA CTYACHTU OT
MenunuHacku yHuBepcuteT-Bapua um  MeauuuHCKH KO-
nex-BapHa 3a mpoBexaaHe Ha AEWHOCTH MO MPOPUIaAKTHKA
HA JIETCKOTO 3pEHHUE OT MYJITHIUCITUIUTHHAPEH SKHUII OT CIIe-
LMAIUCTH.

MATEPUANNI U METOOU

[IpusioskeHu ca COIMOTIOrUYECKH U CTATUCTUYECKH METOAH.
Cratucruueckara 00padoTka Ha HH(POPMALIHTA € OCHIECT-
BeHa ¢ mporpamen npoaykt IBM SPSS 19.0. Ilposeneno e
EMIIUPUYHO COIIMOJIOTHYECKO INPOYy4YBaHE C MpsKka HHIU-
BUJlyaJHA aHOHMMHA aHKeTa B MEeAUIIMHCKN YHUBEPCUTET
— Bapna, ¢punnan Bexuko TrpHOBO Ha MY — Bapna u Me-
JUIUHCKY KoJiexk — Bapha. IIpoyuBaHeTo € IpOBEIEHO B I1e-
puoaa okToMBpH — aekeMBpH 2020 r., cies mojiyyaBaHe Ha
onobpenue or Komwucus mo eTnka Ha HayYHUTE U3CIIEBA-
Hust Ha MY — Bapna (ipotokost Ne96/24.09.2020 r.). B mpo-
Y4YBaHETO ca BKJIIOYeHH 150 CTyA€HTH OT TPH CHEIUATHOCTH
— “menunuHcka cectpa” (3 u 4 xypc), “MeIAMIIMHCKU ONTHK
(1, 2 u 3 xypc) u “ontomerpuct” (1 u 2 Kypc), KOUTO ca B
nporec Ha OO0y4eHHe MO OYHU OOJIECTH, TPHIKU NMPH OYHH
3a00JsBaHNs U KJIMHHYHA MPaKTUKa B O(TaIMOIOTHYHA
crpykrypa (¢ur.l). Cpegnara Bb3pacT Ha CTyAeHTUTE € 22
TOJIMHU, BBB BH3pacTOB Auamna3oH Mexay 18 u 41 ronunu.

Que.1. PasnpedeneHue Ha cmydeHmume o creyuasaHocmu

HEALTH PROMOTION AND DISEASE PREVENTION

three years later at the Faculty of Public Health of
Medical University of Varna, training masters (Master
degree) in Optometry (1950 academic hours). The
curricula of the new specialties include disciplines that
provide knowledge and skills for assessing eye health,
implementation of an eye examination algorithm,
consultation on the most appropriate means of optical
correction, health promotion (9). The university
education provides opportunities to acquire scientific
knowledge and to develop skills through integrated
approaches in the learning process (10).

PURPOSE

The purpose of the current article is to study and analyze
the readiness of the students of the Medical University
of Varna and the Medical College of Varna to conduct
prevention activities for children’s eye health in a
multidisciplinary team.

METHODS

Sociological and statistical methods have beenapplied. The
statistical processing of the information was performed
with the software product IBM SPSS (Statistical Package
for Social Sciences), v.19.0. An empirical sociological
survey was conducted with a direct, individual,
anonymous survey at the Medical University - Varna,
the Veliko Tarnovo Branch of the Medical University -
Varna and the Medical College - Varna. The study was
conducted in the period October - December 2020, after
receiving approval from the Commission on Ethics of
Research at the Medical University - Varna (protocol Ne96
/24.09.2020). The study included 150 students from three
specialties - ,,nurse* (3rd and 4th year), ,,medical optician*
(Ist, 2nd and 3rd year) and ,,optometrist (Ist and 2nd
year), who were currently training in eye diseases, eye
care and clinical practice in ophthalmological structures
(fig. 1). The average age of students is 22 years, in the age
range between 18 and 41 years.

Fig. 1. Percentage (relative share) of students by
specialties

B MeIMLMHCKa cecTpa
nurse

MeAMLMHCKM ONTUK
medical optician

M ONTOMETPUCT
optometrist
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PE3YNTATH

[To naHHM OT aHKETHOTO MPOYYBAHE CTYJCHTUTE UMAT J00pa
TEOpEeTHYHA MOATOTOBKA U Ha BBIIPOCA, CBBP3aH C Mpodu-
JIAKTUKATa Ha 3PEHUETO MPH 3[paBU Jield, OTrOBAPAT B Cb-
OTBETCTBHE ChC CBETOBHUTE CTAHJAPTH 3a MEPUOAUYHOCTTA
W TPOCIEIBAHETO HA JIETCKOTO 3pEHHE ¢ NPOPHIAKTHIHH
npernenu (pur. 2).

Que. 2. UHgbopmupaHocm Ha cmydeHmume OMHOCHO
nepuoduyHocmma Ha rpopunakmuyHume rpeanedu
Ha 3peHuemo npu 30pasu deua

HEALTH PROMOTION AND DISEASE PREVENTION

RESULTS

According to the survey data, students have a good
theoretical knowledge, and they answer the question
about preventive examination of healthy, risk-free
children in accordance with world standards for the
periodicity and follow-up of children‘s vision (fig. 2).

Fig.2. Awareness of students about the periodicity of
eye prophylactic examination among children
without eye problems

/B3

mHalr.
1 year old

WHa3r.
3 years old

Ha7r.
7 years old

Ha 1,3,5,7 1. 1 B y4MAmLLHa
Bb3PaCT EMETOAHO

1,3,5,7 years old and
every year at school age

Maiika 4acT OT CTYyAEHTUTE, 10 MOMEHTA Ha IPOBEXKJaHE
Ha IMPOYYBAHETO, Ca yYacTBaJId B MPOPUIAKTHYHH IPO-
rpaMu 3a jaercko oo 3apase (12,7%). 92,7% ot aHkern-
paHuTe 3asBsBar xenaHue 3a ydactue B MJIE. Cpen cry-
JIGHTUTE “MEJULMUHCKU ONTHUIU~ U “ONTOMETPUCTH CaMO
2% mpumno3HaBat ce0e CH KaTo CHCIUATUCTH, KOUTO MOTaT
CaMOCTOSITEITHO J1a IPOBEXKAAT MPOGUIAKTUIHHU JCHHOCTH.
3nHaunmo mo-4yecto (14%) CTyAeHTUTE ‘“MEIMIIUHCKH Ce-
CTpU” WMAaT Harjiaca 3a CaMOCTOSTCITHU MPOQIIAKTHYHH
nertnocTH (p<0,05).

ToBa paznuume, mpennosnarame, ce JbJDKH Ha IO3HABA-
Heto Ha Hapenba Nel ot 08.02.2011 1. Ha MuHHCTBpa Ha
3IpaBeola3BaHeTo 3a Npo(ECHOHATHUTE ACHHOCTH, KOUTO
MEIULITHCKUTE CECTPH, aKYIIEPKUTE, aCOLMHPAHUTE MEIH-
LIUHCKH CIICLIUAJINCTH U 3IPABHUTE ACUCTEHTH MOTAaT J1a U3-
BBPIIBAT [10 HA3HAYCHHE HIIM CAMOCTOATENHO. ['0siMa qact
OT aHKETHPAHUTE ONPENeNIAT MYJITHIUCHUIUTMHAPHUS SKHII
KaTo HaM-MOAXOASIN] 32 M3BBPIIBAHE HA MPOPHIAKTUYHH
JIEHHOCTH, CBBP3aHU C JIETCKOTO 3peHue (pur.3).

By the time of the study a small proportion of students
had participated in prophylactic programs for children‘s
eye health (12.7%). 92.7% of the respondents expressed
a desire to participate in the MDT. Among the students
,medical opticians* and ,optometrists“ only 2%
recognize themselves as a specialist who can carry out
preventive activities. Significantly more often (14%),
the students “nurses” have a disposition to independent
prophylactic activities. (p <0.05)

We assume, this difference is due to the knowledge of
Ordinance Nel/08.02.2011 of the Minister of Health
on the professional activities that nurses, midwives,
associated medical professionals and health assistants
can perform by appointment or independently. A large
part of the respondents determine the multidisciplinary
team as the most suitable for performing preventive
activities for children‘s vision (fig. 3).
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®ue. 3. MHeHue Ha cmydeHmume OMHOCHO crieyuanucmume,
Koumo mpsibea Oa nposexxdam fpoguiakmuyHuU
OeliHocmu, cebp3aHu ¢ 0emcKomo O4HO 30pase

12,7%

41,4%
17 3%

OTHOCHO OapuepuTe 3a OCHIIECTBSIBAHE HAa MPOQHIAKTHY-
HUTE JEHHOCTH, HAl-TOJSIMO 3HAUEHHE CTYACHTUTE OTAaBaT
Ha KOMOMHANMTA OT TpH (aKTopa — “TUMUTHUPAHU MPOPH-
naktuyHu aernoctu no H30K, wemocTur Ha cnenuainctu
[0 JIETCKO OYHO 3[[paBe M HEJOCTAThUCH (PMHAHCOB PECypC
3a ©KErOJHO MPOBEKIAHE HA MPO(QUIAKTHYHU MpPOrpamu’.
Bwropeku nuncara Ha MPaKTUYCCKU OMUT U HAOIONCHUS 110
TeMaTa, CTYJCHTUTEC UMaT [o0pa MpElcHKa 32 KPUTHYHUTE
Touku B cepaTa Ha npoduiiakTHKaTa U PaKTOPUTE, 3aTPY/I-
HSIBAIK TPO(UIAKTUYHUTE IeHHOCTH (Dur.4).

Que. 4. MHeHue Ha cmydeHmume omHocHO bapuepume
3a nposexdaHe Ha npogunakmuyHu eliHocmu,
c8bp3aHU ¢ 0emCcKomo O4YHO 30pase

12,6%

HEALTH PROMOTION AND DISEASE PREVENTION

Fig. 3. Students’ opinion about the specialists who
should carry out preventive activities for children’s
eye health

B odTanmonor
ophthalmologist

ONTUK U ONTOMETPUCT
optician and optometrist

H MeULMHCKa cecTpa
ophthalmic nurse

odranmonor u mea.cectpa
ophthalmologist and
ophthalmic nurse

M opTanMoNor, ONTOMETPUCT
1 ONTUK
ophthalmologist, optician
and optometrist
MJE
MDT

Regardingthe barriers for the implementation of preventive
activities, students attach the greatest importance to
the combination of three factors - ,limited preventive
activities by the National Health Insurance Fund (NHIF),
shortage of specialists in children‘s eye health and lack
of financial resources for annual prevention programs.
Despite the lack of practical experience and observations
on the topic, students have a good assessment of the
critical points in the field of prevention and the factors
hindering preventive activities (fig. 4).

Fig. 4. Students‘ opinion about the barriers for
conducting preventive activities for children’s eye
health

NUMUTUPaHK geidHocT no H30K
limited activities by the NHIF

HEAOCTMI Ha cneunanuctu no 03
shortage of children's eye health specialists

HeOCTMI Ha GUHAHCOB pecypc
lack of financial resources

Aumut H30K, Hegoctur Ha cneyuanucty no 103 u duHaHCcoB pecypc
limited activities by the NHIF,shortage of specialists and lack of
financial resources

numMuT H30K M HegocTur Ha dUHAHCOB pecypc
limited activities by the NHIF and lack of financial resources

BCHUYKKM aKTOPH
all listed factors
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[Tpn ananu3a Ha pe3yiTaTUTE OT MPOYYBAHETO IIPABH BIIE-
yatjaeHue, ue 2/3 OT CTYINCHTHTE OCH3HABAT M OCMHCIAT
MHOTOCTPaHHATA CH POJIS B MYJITHIUCIUIUTMHAPHUS CKHII
3a npodunakTuuHu JeiiHocTU. 17,4% OT pPECHOHICHTHTE
MpHEMaT CBOsITA MPOQPECHOHAIHA (PYHKIUS B €KUIIA KaTO JIU-
MUTHUpaHa JI0 “3aMUCBaHEe HA PE3yJNTaTUTE U aCUCTUpaHE Ha
nekaps npu nperaena”. 34,6% OT CTyIEHTUTE UMAT BU3HS 32
cebe cu Karo npodecHoHaINCTH ¢ JOOPH KOMYHHMKAaTHBHH,
00yYHTENIHA, OPraHU3aIHOHHN YMEHHUS U KaTO YYaCTHHIIH B
Hay4HHU u3ciensanus (hur.5).

@ue. 5. CamooueHka Ha cmyOeHmume OmHOCHO
deliHocmume, koumo mpsibea 0a u3ebpuigam 8
MynmuoOuCyUNIUHapHUS eKur 3a rnpogunakmuka Ha
demckomo 3peHue

HEALTH PROMOTION AND DISEASE PREVENTION

When analyzing the results of the study, it is noticeable
that 2/3 of the students are aware of and comprehend
their multifaceted role in the multidisciplinary team
for preventive activities. A small part (17.4%) thinks
their professional function in the team is limited to
,recording the results and assisting the doctor during the
examination“. Most of them have a vision of themselves
as professionals with good communicative, training and
organizational skills as well as participants in research
activities (fig. 5).

Fig. 5. Students’ self-assessment about their activities
in the multidisciplinary team for prevention of
children’s eye health

B BCUYKM AEHHOCTH
all listed activities

acucTMpade Npu nperneg,
OpPraHW3aLMOHHU, KOMYHHKATHEHM,
ObY4MTENHW, HAYYHK AeHHOCTH
assistance in
examination,organizational,commu
nicative,training, research activities

¥ M3BbPLUBAHE HA OUYHM H3CNEABAHHMA
performing eye examination

W aCMCTMPaHe NPU Nperneaau 3anuc
Ha pe3yntatn
assisting the doctor and recording
results

[Ipeobnagaramia vact ot cryaenture (85,3%) cmsrar, ye
3HAHUATA U YMEHUsTA 32 NPO(UIAKTHYHHU ICHHOCTH 32 JAeT-
CKOTO 3peHHe, NPUI00UTH B 6a30BOTO 0OpazoBaHMe, ca He-
JIOCTaTBYHU. 96% OT peCHOHJEHTHUTE 3asBSABAT XKEJIaHUE 3a
BKJIIOUBAHE B CIICI[HATM3UPAHO 00y4YeHue B chepara HA TpU-
JKarta 3a JIETCKOTO OYHO 3/paBe. Te3n (akTu ce MOTBBPKIa-
BaT X1 OT OTTOBOPUTE UM OTHOCHO NPUYHUHUTE, IOpaIU KOUTO
HE y4acTBaT B NPOPHUIAKTUYHH TIporpamu (ur.o).

Que. 6. [NpuyuHU 3a Heydacmue Ha cmydeHmume 8
rpoghunakmuyHu npospamu

According to the majority of students (85.3%), the
knowledge and skills for preventive activities for
children‘s vision acquired in basic education are
insufficient. 96% of the respondents wish to be included
in specialized training in the field of child’s eye health
care. These facts are also confirmed by their answers
about the reasons why they do not participate in
prevention programs (fig. 6).

Fig. 6. Reasons for non-participation of students in
preventive programs

W HAMaM 3HaHUA U YMEHMA
lack of knowledge and skills

W HAMaM MOTHBaLMA
lack of motivation

He Ca NpefocTaBeHn
Bb3IMOMHOCTH
lack of opportunities
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OBCBHXOAHE

JIMHaAMUYHOTO pa3BUTHE Ha 3/IpaBHATA I'PUKA € TPEATIOCTAB-
Ka 3a IPeIoCTaBsiHe U Ha MOZiepHa 0()TaIMOJIOTMYHA T'PHIKA B
cdepara Ha npopunakrukara (2). KpearnBHara npakTuka Ha
MenuuMHCKY yHUBEpCUTET — BapHa 3a 00yueHune Ha CcTy/IeH-
TH IO HOBM CIIEIMAIHOCTU JaBa BB3MOXKHOCT 3@ MO-IIHUPOK
CIEKTHp Ha pean3aiys Ha CIeNHaIUCTHTE 110 OYHO 3/IpaBe 1
MpUJIaraHe Ha MyJITHIUCIMIUTMHAPEH MOAX0A. MeIUIIMHCKH-
TE CHELHAJMCTH B €KHIIAa MOTraT PEATHO J1a MPHIIOKAT CBOUTE
3HAHUS U YMEHUS B ITOJIETO HA MPOMOLIUS Ha 3APaBETO, Ipe-
BEHIINA W MPOo(UIaKTHKA HA 3a00NsIBaHUATA, TIpH paboTa
Jiera u ceMercTna (2).

B Obarapckara Hay4Ha JMTEpaTypa MMa OrpaHUYeHH JTaHHH
3a IIpUJIarane Ha MyJITHIUCIUILUIMHAPEH TO/IXO0]] 3a Olla3BaHe
Ha JIETCKOTO OYHO 31paBe. B cTpykrypara Ha ekunure oou-
YaifHO ca BKITIOUCHH JICKApH OT Pa3In4Hu crienuanHocTH (11).
Mma enMHUYHY ClTydad HA yYacTHE HA MEIHIUHCKH CECTPH
(12). Hsama nanHUM 3a y4acTHe B IPOQHUIAKTHIHU JEHHOCTH Ha
JOPYT MPO(GUIT MEAUIIMHCKH CIICIIHAIUCTH.

B cpaBHenme ¢ Obarapckara NMpakTHKa, MEXKIYHAPOTHHST
OIUT TIOKa3Ba JeJerupaHa poyis Ha OOy4YeHH MEIMLUHCKH
CHEUAJINCTH B IPO(MITaKTHKATA,CBBP3aHa C JETCKOTO OYHO
37paBe, B IEpHo/Ja Ha PAaHHOTO JICTCTBO M yUMJIMIHATA Bb3-
pact. B CAIll exerogHusT O4eH CKPUHUHT HA YUYEHUIUTE U
pedepupaneTo KbM O(PTAIMOJIOT CE NMPOBEKIA OT YUHIIUII-
HaTa MeaunuHcKa cectpa (13,14). B SAmonns u FOxna Kopes
rpuKara 3a JETCKOTO OYHO 37]paBe € IPUOPHUTET Ha MEUIINH-
cKa cecTpa oT 37apaBeH neHTsp (15,16).

B noseuero crpanu B EBpoma MenuiuHcka cectpa, OpToI-
THCT W OINTOMETPUCT ydYacTBaT B MYJITHIUCHUILIMHAPEH
exnn 3a npo¢mirakruka (17). Youngson-Reilley et al. (1995)
OMHCBAT MYITHIUCIUILUIMHAPHUS SKHIT 3a paboTa ¢ 1ema c
OYHU TPOONIEeMH KaTo e(peKTHBEH, MMopaJn y4acTHe Ha CIie-
MUATUCTH C Pa3TUIHH MPOPECUN, YHUTO POIH ca SCHO Je-
¢uaupann (18). Cropen Jessup (2007), koraTo MeIUIIMHCKA
cecTpa ydJacTBa B eKHIIa ce Mofo0psaBa ePeKTHT OT JICUSHUETO
(19). Wilson u Hoffman (2012) u3ka3BaT MHeHHUe, 4e ydac-
THEeTO Ha onroMerpuctd B M/IE rapaHTupa KOMIIJIEKCHOCT,
BCEOOXBATHOCT M HempeKkbcHAToCT Ha rprkute (20). Holden
n Resnikoff (2002) oGsicHsiBaT ponsiTa Ha ONTOMETPHCTHUTE
B M/IE 3a o4HO 371paBe ChC CIIOCOOHOCTHTE UM Jia THarHo-
CTHUIMPAT U KOPUTHPAT pePpakIMOHHUTE I'PEIIKH, KOUTO ca
Hali-yecTaTta MPUYMHA 33 3PUTEITHHU HAPYIICHHS U IPEIOTBpa-
tuMa cienora (21). Claude Speeg—Shatz (2012) ycraHoBsBa,
9e 32 ePeKTUBHOCTTA HA CKPHHIHTA, TPOBEXKIaH OT OPTOINTH-
CTH, IONPUHACAT W HOBUTE TEXHOJIOTHUH — IPCHOCHMH JICTCKH
aBTOpe(PaKTOMETPH, MTPEHOCUMH TOHOMETPH U MPEHOCHMH
JUTUTAJIHA amapaTd 3a HM3CJIeBaHEe Ha OYHOTO IBHO (22).
Verweyen (2004) u Wilson (2009) omucear crerupuuHus
TIOIXOJ] TPU OYHOTO M3CJICABAHE HA IETETO KaTO “U3KYCTBOTO
Y HayKaTa Jia HallpaBuIl O4eH rnperien Ha aete’’(23,24). Cro-
pell aBTOpHUTE, BCEKU 4WIEH Ha OPTAIMONEAHATPUIHHS SKUIT
TpsiOBa 1a ObJIc 00yYCH B CICITU(PUYHU TOAXOIH U KOMYyKa-
THBHU yMEHU 3a paboTa c jaena u cemeicrsa (23,24).

Credanoa u cpanT. (2013) B cBOE mpoydBaHe MMOCOYBAT, Y€
CTYIEHTHUTE “MEIUIINHCKN CECTPH’ OCH3HABAT Ba)KHATA POJIS
Ha MPOMOTHUBHATA 3paBHA I'PUXKa U HEOOXOJMMOCTTA OT JI0-
MBIHUATETHN 3HAHUA TI0 MpoMolus Ha 3apaseTo (25). Tasu

HEALTH PROMOTION AND DISEASE PREVENTION

DISCUSSION

The dynamic development of health care is a
prerequisite for providing modern ophthalmic care
in the field of prevention (2). The creative practice of
the Medical University - Varna for training students
in new specialties provides an opportunity for a wider
range of eye health professionals and the application of
a multidisciplinary approach. The medical specialists
in the team can really apply their knowledge and skills
in the field of promotion, prevention, prophylaxis for
children and families (2).

There is limited data in the Bulgarian scientific
literature on the application of a multidisciplinary
approach to the protection of children‘s eye health.
The structure of the teams usually includes doctors
from different specialties (11). There are single cases
of participation of nurses (12). There are no data on
participation of another profile of medical specialists in
preventive activities.

In comparison with the Bulgarian practice, the
international experience shows a delegated role of trained
medical specialists in the prevention of children‘s eye
health at the early childhood and school age. In the United
States, annual student eye screening and referral to an
ophthalmologist is conducted by a school nurse (13,14). In
Japan and South Korea children’s eye care is a priority for
a health center nurse (15,16).

In most European countries a nurse, an orthoptist and
an optometrist are part of a multidisciplinary team for
the prevention of children‘s eye health (17). Youngson-
Reilley et al. (1995) describe the multidisciplinary
team for working with children with eye problems as
effective, due to the involvement of specialists from
different professions, whose roles are clearly defined
(18). According to Jessup (2007), the effect of treatment
improves when a nurse participates in a team (19).
Wilson and Hoffman (2012) argue that the participation
of optometrists in MDT ensures the complexity,
comprehensiveness and continuity of care (20). Holden
and Resnikoff (2002) explain the role of optometrists in
MDT for eye health, because of their ability to diagnose
and correct refractive errors, which are the most common
cause of visual impairment and preventable blindness.(21)
Claude Speeg — Shatz (2012) found that new technologies,
such as portable pediatric autorefractometers, portable
tonometers, and portable digital fundus cameras, also
contributed to the effectiveness of orthoptist screening
(22). Verweyen (2004) and Wilson (2009) describe
the specific approach to children’s eye examination
as “the art and science of eye examination of a child”
(23,24). According to the authors, each member of the
ophthalmopediatric team should be trained in approaches
and communicative skills specific to caring for children
and families (23,24).

Stefanova et al. (2013) in their study point out that
“nursing” students are aware of the important role of
promotional health care and the need for additional
knowledge on health promotion (25). This finding is

84 BN NN Tov13 M MKd.3 M W W BEbJITAPCKO CMIUCAHME 3A OBLLECTBEHO 3[IPABE M M M 2021 I M M BULGARIAN JOURNAL OF PUBLIC HEALTH M M M Vol.13 M M Ne3 W W =



MPOMOLKMA HA 30PABE W MPOPUITAKTUKA HA BONECTUTE

KOHCTaTalusd CC MOTBbpKAaBa U OT MPOBEACHOTO IMPOy4YBa-
He. B T0o3u cMuchI e aJICKBaTHA U NpClCHKAaTa Ha CTYyJ€HTH-
T€ OTHOCHO HeO6XOZ[I/IMOCTTa OT crieluaJin3upaHo 06yqu1/Ie
B I'prika 3a A€TCKOTO OYHO 34paBe.

HemnpexbcHaraTa akTyanu3alus Ha y4eOHUTE IUIAHOBE U
nporpaMu 3a 00pa3oBaTeNHO-KBaJIU(PUKAIMOHHA CTETeH
,0aKanaBep” U “MarucThp’ € MPEANOCTaBKa 3a Pa3BUTHE U
YCTOWYHMBOCT Ha TEHJICHLIMATA 33 yBeJIMYaBaHEe 00XBaTa Ha
CaMOCTOSITEJTHUTE JISHHOCTH Ha 3PaBHHUTE CIEIHATIHCTH,
CBBP3aHM C TPHIKUTE 32 JIETETO M CEMEMCTBOTO, KAKTO U 32
peaJiHO, ITBJIHOLEHHO H3MOJI3BaHE Ha TMOTEHIMAIA U KOM-
nereHuuTe UM (26). OCHOBHH OPHEHTHPH, KOUTO CHOpEs
UNESCO ompenensiT pa3BUTHETO Ha 00pa30BaHUETO, ca
TBOPYECTBOTO M mMHOBanusATa (27). Bee moBeue ce Hamara
KOHIETIIMATA 32 MPOLYKTUBHOTO 00yUCHHE, HACOUEHO KBM
npumoOnBaHe Ha MpoQecHoHaTHN YMEHUS B PEaJIHU CUTya-
UM, OJIATOMPUSITCTBAIIO MPOQeCcHoHaATHATA OPUECHTAINS U
peanuzanus (28). [oaxoasamuy 3a mMpuAOOMBaHE HA 3HAHUS
W yMEHHUs 32 NPOQHUIAKTUYHU JIEHHOCTH, HACOUCHU KBbM
JIETCKOTO OYHO 3/IpaBe, Ca CUTYalMOHHUTE WHTEPAKTUBHH
METOIM Ha O0ydYeHHe - METO]] Ha KOHKPETHUTE CHUTYalluH,
pelaBaHe Ha Ka3ycH, pojieBH urpu u ap. (29,30).

n3soaun

1. CryneHTuTe MMaT MOJOKHUTEJHA HArjlaca 3a ydacTHe B
eKUIM ¥ NpWiIaraHe Ha MYJITHIUCHUILTMHAPEH MOIXO0J
py NpoQUIAKTUYHN JTEHHOCTH, CBBP3aHU C JIETCKOTO
OYHO 3]IpaBe.

2. CryaeHTHUTE OT CIELHUATHOCTUTE “MEAUIMHCKA cecTpa’,
“MEIULUHCKHA ONTUK U “ONTOMETPUCT OLEHSABAT POJIs-
Ta CH B €KHUIIa, U3BBPIIBAII TPODIITAKTHIHA JISHHOCTH B
o0yacTTa Ha JETCKOTO OYHO 3ApaBe, KATO aKTyaJieH ac-
MIEKT B TpodecnoHaTHaTa peaan3arus.

3. 96% oT aHKeTHpaHWTE IIOCOYBAT HEOOXOIMMOCTTA OT
cnennanu3upaHo oOydeHume B cdepara Ha TpuKara 3a
JETCKOTO OYHO 3/IpaBe.

4. HeoOxomuMmo € akTyalu3upaHe Ha y4eOHOTO ChIBpKa-
HUE 10 MpoduUIaKTHKA 32 ONa3BaHe Ha JAETCKOTO OYHO
31paBe B 0a30BOTO 0Opa3oBaHue.

Harnacure Ha cTy/ieHTHTE, y4acTBaJIN B IPOYYBAHETO, KbM
MYJITHAACIMIIIIMHAPHA €KHUITHA IPUKa U POJISITA UM B €KH-
T1a, OTrOBapsT HAa aKTYAJIHUTE TEHJICHIINHU B TPEBEHIUATA HA
3pUTETHUTE HapyLICHUS B JETCKAaTa BB3PACT M MPOQHIIaK-
Tukara. [TonoxuTenHaTa Harjaca KbM MYJITHAMCIUILIHHAP-
HUS €KUTICH MTOAXOM U CTPEMEKBT KbM YCHBBPIICHCTBAHE €
MIPEATIOCTABKA 32 ITBJIHOLECHHA MPO()ECHOHATHA Peann3anus
B 00J1acTTa Ha MPOMOIUSITA HAa AETCKOTO OYHO 37]PaBe.

BbnazodapHocmu

ABTOPCKHAT SKWI M3Ka3Ba CBOsATA OJarogapHOCT 3a ChICH-
CTBHETO ITIPU TPOBEXKJAaHE HA MPOYIBAHETO HA: mpod. I-p
3opuauna 3maraposa, 1.M.H. — pproBoauTten Ha YC “Ontome-
Tpus”’, MY-Bapna, npo¢. Cunus bopucosa, 1.03.H. — ppKo-
BOJIUTEJN Ha Karenpa “3apaBHU Ipuwxu’, MY — Bapna, mor.
Juana TumMuTpoBa, A.IC. — TUPEKTOp Ha (uiuan ,,Beauko
TopHOBO™ Ha MY— BapHna, n-p Aumutsp ['pymnues, 1.M. — pb-
koBoauTed Ha YC “MeauuMHCKU ONTUK, MEIUIIUHCKA KO-
nex-Bapha.
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also confirmed by the study. In this sense, the students*
assessment of the need for specialized training in
children‘s eye health is adequate.

The continuous updating of the curricula and programs
for the educational qualification degrees ,,Bachelor*
and ,,Master is a prerequisite for the development
and sustainability of the trend to increase the scope
of independent activities related to child and family
care. These also contribute to the full, real use of
health professionals’ potential and competences (26).
According to UNESCO, the main guidelines that
determine the development of education are creativity
and innovation (27). The concept of productive training,
aimed at acquiring professional skills in real situations,
favoring professional orientation and realization, is
becoming more and more important (28). Situational
interactive teaching methods are suitable for acquiring
knowledge and skills for preventive activities for
children‘s eye health (method of specific situations,
solving cases, role-playing games, etc.) (29,30).

CONCLUSIONS

1. Students have a positive attitude to participating in
teams and applying a multidisciplinary approach in
preventive activities for children’s eye health.

2. Students,,nurse,,,medical optician“and ,,optometrist*
evaluate their role in the team performing preventive
activities in the field of children‘s eye health, as a
relevant aspect of professional development.

3. 96% of the respondents indicate the need for
specialized training in the field of child eye health
care.

4. In basic education it is necessary to update the
curriculum on prevention of children‘s eye health.

The students’ attitudes towards multidisciplinary
team care and their role in the team correspond to the
current trends in the prevention of visual impairments in
childhood and prophylaxis. The positive attitude towards
the multidisciplinary team approach and the striving
for improvement are prerequisites for full professional
realization in the field of promotion of children‘s eye
health.
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YKA3AHUSA KbM ABTOPUTE

Bb/ITAPCKO CMUCAHUE 3A OBLUECTBEHO 3APABE e mHoro-
NPoPUAHO cnucaHue, KOeTo BKAOYBA Nyb/iMKauuu B obnactta Ha
3/ paBHaTa MOJINTUKA, 34PAaBEH MEHUAKMDBHT U UKOHOMMKA, enuae-
MMONOTUA HA HEMHPEKLIMO3HNTE N 3apasHuTe BonecTn, 34paBeTo Ha
HaceneHWeTo /}KeHuTe/peuarta/, npomouus Ha 34paBeTo U Npoduak-
TUKA Ha 6oNecTUTe, OKOJIHA cpesa 1 34paBe, XPaHU U XpaHeHe, Tpyao-
Ba MeAMLMHA, NCUXMYHO 34paBe, KPU3UCHU CUTyaUun M obLLecTBEHO
3apase. MaTtepuanuTe ce oTneyaTsaT Ha 6bArapcku v aHIUNCKU E3UK.
B cnucaHueTo ce nybamkyBaT:
- HayyHu ctatum (go 12 cTp.): CtatumTe BKAtOYBAT BbBeneHue,
Llen, MaTtepuan n metoam, Peayntatn, ObcbkaaHe, 3akaoueHne
1 Knuronwuc.
- 0630pu (40 12 cTp.): O630puTe TPAbBa Aa NPeAcTaBAT 3HAYUMM
Temu B 061acTTa Ha 06LLEecTBEHOTO 34paBe.
- [Ouckycua, nosmumm (8o 6 cTp.) - 3acArat BcAKa obnacT Ha 06-
LLLeCTBEHOTO 34paBe.
- MHeHus, cbbutna (8o 1 cTp.) - NpeacTaBAT aKTyaslHU, 3HAYUMMU
WAN ANCKYCUOHHU NPOBAEMU U BaXKHU CbOUTUA.
- lMpepcTaBaHe Ha HOBM KHUTK Uan codTyep (oo 1 cTp.)
OTroBOpHOCT Ha aBTopa: BcmMykn npeactaBeHun 3a nybankyBaHe ma-
Tepvanun TpsbBa ga 6baaT OpUrMHANHM pa3paboTKKM, KOUTO He ca Ny6-
JIMKYBaHW [0 TO3M MOMEHT M He ca NoAaAeHu 3a NybvKyBaHe apyra-
ae. MpueTtnte pbKONUCKU He moraT Aa 6baaT Ny6MKyBaHW cnes, TOBa B
OPYTU U3[,aHNA B CbLLUA BUA, U3LAIO0 UM HA YacTW M Ha KaKbBTO U A3
6uno e3unk, 6es cbrnacneTo Ha “BbAIrapcKo cnucaHme 3a obwecTBeHo
3apaBe”. ABTOpUTE OTrOBapAT 38 BCMYKM YACTM OT MaTepuana cu.
HayuHa eTuka: OTroBOpHOCT Ha aBTopuUTE € A3 YAOCTOBEPAT, Ye BCA-
KO M3c/iefBaHe BbpXy Xopa e 6uno ogo06peHo oT KomUcKa No meam-
LMHCKA eTUKa.
MNopasaHe Ha pbKonucute: MaTepuanute Tpabsa ga 6baaT Nosasa-
HW B €NeKTPOHEH BUA (MO efleKTPOoHHa nowa uan Ha CD/guckeTa) u
KaTo nevyaTHo Konue (2 konus, dopmaT A4). Matepuanute ot 6barap-
CKUTe aBTOpM TPAGBA Aa 6bAaT Ha ObArAaPCKM U aHIUIACKM €3UK, a Ha
aBTOPUTE OT YyXKOMHA Ha AaHTIMINCKU E3UK.

NOArOTOBKA HA PbKOMUCA

MpuapyXUTENHO NUCMO: PbKONUCHT TpAbBa Aa 6bae NPUAPYKEH C
NUCMO, YAOCTOBEPABALLO, Y€ MaTepuanbT U SaHHUTE UAW YacTu OT
TAX He ca buam nybauKyBaHu aocera (OCBEH KaTo pe3toMe), KaKTo U
ye MaTepuanbT He e NoA NeYaT U He e Bb3/I0XKEH 3a peLieH3npaHe B
Lpyro ussaHue.

3arnaBHa cTpaHuMua: Bug Ha pbkonuca (opurmHanHa cratma, 063op
W Ap.); 3arnasue, MMeHa Ha aBTopuTe U MecTopaboTa No Bpeme Ha
M3roTBAHe Ha maTepuana; Mme 1 NbieH agpec Ha KopecnoHAMpa-
wma aBTop, TenedoH, enekTpoHHa nowa; BnarogapHocTtu
KBM INLLA U KONEern ¢ NPMHOC 3a U3c/iefBaHeTo.

YKasaHua 3a opopmaeHue Ha matepuanuTte: Msnonssat ce mepHu
eoVHULM Ha MeXAayHapoaHaTa cuctema Sl. [la ce n3bArsat akpoHu-
MW, OCBEH aKO He ca oblonpueTn. AKPOHUMUTE U CbKpPaALLEHUATA
ce pedvHMpaT Npu nbpBaTa UM ynoTpeba B TekcTa. PaiinoseTe Ha
pbKonuca ce nogasat BbB ¢opmaTt Ha Microsoft Word. dopmaTsbT
Ha CTpaHuuuTe Tpabsa Aa 6bae A4 ¢ nosneta oT 2,5 cM OT BCUYKK
cTpaHu, wpndTbT 12-point Times New Roman ¢ 1,5 nHTepsan mexay
peposete. TeKCTHT ce NOAPaBHABA CaMo OT NABO.

Pestome: 3a Hay4HM CTaTUM ce MOArOTBA pe3tome CbC cnefHaTa CTPyK-
Typa v noazarnasusa: O6ocHOBKa, Llen, Metoau, Pesyntatu u 3akntio-
YyeHwue. Mpu maTepmanu 6e3 CTPyKTypa (Hanpumep, MeToA40N0TUYHM
MmaTepuanu) ce AO0MNycKaT Pe3loMeTa, HECTPYKTYpPUpPaHU MO FOpHUSA
HauuH. Pe3tomeTo TpabBa Aa CbAbpiKa He noseye oT 250 aymu.
Kntouosu aymu: MNpeacraBaT ce ciefd pe3tomeTo.

Ta6bauum: TabanuuTe TpAbBa Aa MMAT ACHU 3ar1aBua U Npu Heobxo-
AMMmocCT obAcHUTeNHM Benexkn nog vepTta.

durypu: Becaka durypa ce nogasa KaTo OTAeNIeH AOKyMeHT/dain.
durypute ce HomepupaT No pesa Ha LMTUPAHETO MM B TEKCTa. Bcaka
¢durypa Tpabsa ce NnpuapyKaBa C KpaTKka siereHaa Ha oTaesHa cTpa-
HULa, KosATo ciieaBa KHUronuca v e yacT ot TekcTosua ¢aiin. B marte-
puvanuTe Ha 6bArapcKkMTe aBTOPU 3arNaBmMaATa U TEKCTHT KbM GUrypu-
Te TpAbBa Aa 6bAAT Ha 6bATAPCKM U AHTTIMIACKU €3UK.

KHuronuc: LLuTMpaHUTe M3TOUYHULM CE HOMEPUPAT Mo pesa Ha Nocou-
BAHETO MM B TEKCTa U Ce ONUCBAT HEMOCPeACTBEHO C/ies, OCHOBHMUA
TEKCT. B TEKCTa HOMEP BT Ha LMTUPaHUA M3TOYHMK Ce NOCTaBsA B CKOOMU.
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