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PE3IOME

VHdekummnTe, NpUYMHEHN OT pasfnnyHM BMPYCU ca
YecTu, KaTo npeausBMKaHUTE UMYHHW OTrOBOpU ca
XEeTeporeHHn 1 3aBuUcAT OT Tuna Bupyc. MNpn SARS-
CoV-2 nHpekumnaTta B 3almMraTa Ha MakpoopraHusma
yyacTBaT KaKTO KINeTbYHO-, Taka U aHTUTANO-
MeguMpaHu UMyHHU oTroBopu. BanaHcupaHuaT
WMYHEeH OTroBOp BOAW OO YyChellHa epaguvkaums Ha
BMpYCa, OrpaHn4yaBanky Bb3MOXHOCTUTE 3a pa3BuTue
Ha MMyHO-MeauMpaHa nartonorus. Bbnpeku ToBa, B
HsIKOW criyqam abHOPMHUSAT MMYHEH OTTOBOP MOXe Aa
npegu3BuKa CepUo3HU, MOHSIKOra XXMBoTo3acTpalla-
BaLLm yBpexaaHus. MIHpekuuata cbe SARS-CoV-2 e
npumMep, fNpu KOUTO UMYHHUTE OTrOBOPU, HE CaMo
BMpYyCHaTa pennukauus, MeaumpaT Texka umyHona-
TONorus, pesynrtaT Ha JUPEKTEH LIUTOTOKCUYEH ehekT
UNn CBPbX-MPOAYKLUS U 0OCBOBOXAABaHe Ha LIUTOKMHU
OT KMNeTKNUTe Ha MMyHHaTa cuctema (numdoumnTtu,
rpaHynountu, Mmakpoduaru). NMpeobnagaeaiyara yact
oT 3apaseHnte cbc SARS-CoV-2, nspaborsar
cneundmnyeH aHTUTENEH OTroBOpP, KaTo NPOAbIMKUTEN-
HOCTTa MYy e BCe Ollie ANCKYCUOHHAa, OCBEH TOBa B
Manbk BGpol oT cnyyaute aHTUTena M3obLWo He ce
nokaseat. HabnogaBaHuTe n onvcaHn T-KNeTbYHU
OTroBOpM, BKoYBaLLM obowm numdountu, CD4*, CD8*
T-numdountn, B-numdountn n NK-knetkm nokassat
Bpb3ka C Bb3nanuTeNHWsi ctaTyc, HabntogasaH npu
COVID-19, ocobeHo cbc CD8* T-numdbountute —
KNETKM C KI4YoBa pons BbB BUPYCHUSA KIMPBHC.
NocnegHnTe AoknagBaHW OaHHM coyat, HamaneH
abcontoteH 6pon Ha CD4* n/unn CD8* T-numdoun-
TUTE NMPU YMEPEHO-TEXKU U TEXKU hopMu, KaTo
MOHUTOPUPAHETO Ha HMBaTa UM € npenopbyaHo, C
ornea Ha MHOOpMaTUBHOCTTA, Kacaella NpeacTosLLm
YCINOXHEHUS, KaKTO U 3a OLeHKa Ha MHAUBUAYaNHUS
pUCK 3a MHTYOaLUSA U CMBPT.

Knroyosu dymu: SARS-CoV-2, abHopMeH UMyHeH
0meo8op, 8b3pacmHu, deua, T-KIembyYHU 0M2080pU,
aHmumersiHU omaosopu

ABSTRACT

Infections with various types of viruses are very com-
mon and immune responses are heterogeneous
depening of type of viruses. Immune response to
SARS-CoV-2 involves both cell-mediated immunity
and antibody production. A balanced immune response
leads to clearance of the virus limiting immune medi-
ated pathology. However, in some cases the abnor-
mal immune response can induce severe and some-
times lethal damage to the infected host. Infection with
SARS-CoV-2 is an example where immune responses,
not only virus replication per se, are thought to medi-
ate severe immunopathology and most of the observed
damages in the host. Immune cells (lymphocytes,
granulocytes, macrophages) have potential to dam-
age tissues either through cytotoxicity of cells or
through production and release of cytokines. Most
persons infected with SARS-CoV-2 display an anti-
body response after infection, but the longevity of the
antibody response is still unknown, furthermore in a
small number of cases antibodies are not detected at
all. T-cell responses against the SARS-CoV-2 have
been described too. Total lymphocytes, CD4* T-cells,
CD8* T-cells, B-cells, and NK-cells showed a signifi-
cant association with inflammatory status in COVID-
19, especially CD8* T-cells — the main inflammatory
cells that play a vital role in virus clearance. Decreased
absolute numbers of CD4* T-cells, and /or CD8* T-cells
were observed in both mild and severe cases, but
accentuated in the severe cases. Recent reports and
guidelines show that measuring immune cells subsets,
particular T-cell subsets, provides information that may
assist in determining the relative risks of intubation and
of mortality.

Keywords: SARS-CoV-2, abnormal immune
response, adults, children, T-cell responses, antibody
response
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BbBEOEHUE

SARS-CoV-2 e npuunHuten Ha kopoHa supyc 2019
3abonsasaHe (COVID-19), obaBeHo 3a naHaemus Ha
11.03.2019 r., gposena go noee4ve oT 123 MuUnNuoHa
MHEKTUPaHN N Hag 2.7 MANMOHA NoYMHaNM nuua B
cBeToBeH Malab kbMm 23.03.2021 r. cnopen AaHHM,
nybnukysanu B “COVID-19 Map of the Johns Hopkins
Coronavirus Resource Centre®.

UHpekumnata cec SARS-CoV-2 moxe ga npotede
BapnabunHo, oT 6€3CUMNTOMHO UM C MHOTO JEKU
NPoOsiIBU 0O YMEPEHO TEXKU U TEXKWU, U3MNCKBALLK
XocnuTanuaaumsi, Kato XocnuTanuampaHuTe nauneH-
T, YECTO MPOrpecmpar 4o TEXKa MHEBMOHUS 1 OCTHP
pecnupaTtopeH auctpec cuHapom (ARDS) u/unn
nonuopraHHa HegoctaTbyHocT (Wu and McGoogan,
2020) [1-3]. CMBbpTHOCTTA, CBbp3aHa C YCroXHeHusaTa
npun COVID-19 e mexay 2.3% n 15% (Wu and
McGoogan, 2020; Huang et al., 2020). 3a 6bp3aTa
nporpecusi 1 HebnaronpUsiTHUS U3X0L 3Ha4YeHne umaT
MHOXXeCTBO (DaKTOpW, HO C KIoYOBa porisi, BEPOSITHO
ca MMyHOnorm4yHuTe. 3a UMyHOMOrM4YHMTE Npouecw,
HacTbNBaLLM Npy BE3CUMNTOMHUTE UKW NULLATa C fneka
CMMMTOMAaTuKa ce 3Hae OTHOCUTENHO Mariko, 4oKaTo
BCE MOBEYE NMPOy4YBaHUSA yCTaHOBSABAT BaXkHU ocobe-
HOCTW Ha UMYHHWUTE OTrOBOPW MpPU XocnuTanuaupa-
HuTe. MopgobHO Ha apyrv nHdekunn, NpuaobuTmTe
WMYHHW OTrOBOPW, B YACTHOCT T-KNEeTbYHUTE umaT
nogyepTtaHa pons npu uHgekumaTa cbe SARS-CoV-2
[4, 5]. Bbnpekn ToBa ocTaBa HEACHO 3aLl0 Npu egHa
4acT OT 3acerHaTuTe nnua OTroBopuTE Ha T-KNeTknTe
,BPenaT”, KakTo u Kora, u 3awo?” Te ca cybontu-
MaIHu, ANCHYHKLMOHAMHN U EKCLIECUBHM.

MMYHEH OTrOBOP NMPU SARS-COV-2

Cnep HaBnusaHe B guxatenHute nbtua SARS-CoV-2
ce ,3axBalla“ c noMoLlTa Ha peLenTop-CBbp3BaLLus
OOMeH OT S-npoTeuHa 3a aHrMOTEH3UH-KOHBEpTUpa-
wmsa eHsum |l (ACE-2,) cnyxel kaTo BXogHa BpaTa
Ha NOBbPXHOCTTA Ha KneTtkaTa ,MuLleHa“ [6]. Cnenga
BMPYCHa pennukauusa u nopeguia ot npoLecu, kato
nNMponTo3a u Ap., CBbP3aHu C KreTkaTa roctonpuem-
HUK, Uenswm Bb3NpenaTCTBaHe NOHATaTbLIHOTO
pa3suTMe Ha nHdekumaTa. Ocsoboxaaear ce T.Hap.
,yBpeaa-acoummpaHu monekynu“ (DAMP, damage-
associated molecular patterns), kouTto ce pasnosHasar
OT peuenTopu Mo NMOBBbPXHOCTTA Ha GenogpobHuTe
enuTernHu KneTkn, eHOOTENUs N anBeonapHUTe
makpodparu. Mpn PHK Bupycute, kakbBTo € 1 SARS-
CoV-2, pa3no3HaBaHeTO Ha edHO- U [ByBepuXHaTa
PHK ce ocblectaBa oT T.Hap. pattern-recognition
receptors (PRR) kato RIG-1 (retinoic acid-inducible
gene |), MDA-5 (melanoma differentiation-associated
protein 5) n TLR3 (Toll-like peuenntop-3). ToBa Boau
00 aKTMBMpaHE Ha CUrHanHa kackaga, nHgyuupatia
cekpeuus Ha Tun | / Il untepdeponn (IFN) n peaguua
NpO-Bb3NanUTENHU LUTOKNHU U XMUoknHu — TNF-o,
IL-1, IL-6, IL-18 [7]. IFN Tun | (IFN-I) ca c knto4oBa
pons B orpaHM4yaBaHe Ha BMpycHaTa pennvkaums,
akTuBMpaHe Ha BPOAeEHUTe U noarnomaraHe Ha
npuaobutnTe MMyHHM otroBopu [8]. Onucanm ca 8
BapuaHTa, oT kouto IFN-o 1 IFN-f nputexaBaT Han-
n3paseH npoTuBoBupyceH edekt. Cekpetmpar ce oT

4

NMOBEYEeTO KNEeTbYHM TUNOBE — NMMAOUNTH, Makpoda-
r, pnbpobnactu, eHOOTENHN KINEeTKN, ocTeobnacTty,
KaTo KneTkuTe ¢ Har-uspaseHa npoayKumns B OTFOBOP
Ha aHTUreHHO ApasHeHe ca nnasmMauuTougHuTe
OEeHAPUTHU kneTku. Mpu HopmManHu obcTosaTencTea
cekpeTupaHuTe KonudecTtsa Tun | MHTepdepoHU
ocurypsieat epaaukaumaTa Ha supyca. NMpu 10-20%
OT MHeKTUpaHUTe Nnua obade, ToBa He ce crny4sa u
HaCTbNBAT YCMOXHEHUS, €jHa YaCT OT KOUTO NPUKITHOY-
BaT c exitus letalis [9]. 3a paznuunsata B HaunHa Ha
npoTMYaHe Ha MMYHHUTE OTrOBOPU NPWU pasnnyHUTe
dopmn Ha COVID-19 ca OTroBOpHU MHOXECTBO
dhakTopy — Bb3pacT, KOMOPOMANTET, MHOUBUAYAMHM
XapakTepUCTUKM HA UMYHHaTa CUCTeMa Ha rocTonpu-
eMHMKa, BUpyceH ToBap U ap.

Pesyntatute oT MHOXECTBO NPOyYBaHNSA Ha Xymopar-
HWS1 UMYHEH OTrOBOpP co4art, Ye TUTbpPbT Ha IgG aHTu-
SARS-CoV-2 aHTUTENaTa Kopenupa ¢ KOnmM4ecTBoTO
Ha umpkynupawmTte supyc-cneuundguynmn CD4*n CD8*
T-knetku [10, 11], kakTo 1 Ye B NpeobrnagaBallms Asn
KOHBanecueHTHa nnasma (nnasma OT 034paBeniun) He
Ce CbObpXKaT BUCOKM KOHLEHTpaLy HeyTpanuanpaLim
aHTUTena, HO ce JoKasBaT pefKu aHTUTena cpeLly
peguvua cneunuyHm BUPYCHU NPOTEUHU C MOLLHA
aHTuBMpycHa akTuBHocT [12]. CmsaTa ce, ye SARS-
CoV-2 ekcnosmuusita MOXe ia uHAayLmpa Bupyc-crieum-
dpuyHn IFN-y, npogyumnpawim T-kneTkun, 6e3 CepoKoH-
BEpCKS, KOETO Npeanosnara, 4e KneTb4HO-MeammpaHiTe
OTroBOPW Ca MO-4yBCTBMTENEH UHAMKaTOp 3a ,cpeLya’
C BUpYCa, OTKOMKOTO aHTUTenara, HoO ToBa NpPeacToun
na 6bae noteBbpaeHo [13]. Sekine T. n kon. goknaasat
3a CblUeCTBYBaHETO Ha NONMU@YHKLMOHaMNHa nony-
naums SARS-CoV-2-cneumdpunyHu T-kneTkn cbe stem-
cells nopobeH nametoB cheHoTmn B MK Ha cepoHera-
TUBHW 03apaBen nuua, npekapanv 6e3cuMnToOMHO Unn
B neka cpopma COVID-19 [14], koeTo e B nogkpena Ha
TBbPAEHMETO, Ye Mpu nuncaTta Ha aHTuTena, T-kne-
THYHUAT OTrOBOP € AOCTaTbYeH, 3a OcUrypsBaHe Ha
UMyHHa 3awmTa cpely SARS-CoV-2.

BaxHa xapakTtepuctuka Ha SARS-CoV-2 nHgekumsTa
e numdonenusita[1, 5, 15], kosito e obpaTtuma [4, 15].
Cnopepn egHu npoyyBaHust Moxe aa 3acerHe CD4* u
CD8* T-knetkute, B-knetkute n NK-knetkute [5, 16],
a cnopepf aopyru 3acsra npedepeHunanHo CD8* T-
knetku [16-18], kaTo e no-nogyepTaHa npu cuMnToMa-
TUYHM CNPSIMO acumnTomMaTuyHu nuua [19-22].
JInmdoneHuaTa MoxXe fa ce ObIDKM OT eHa CTpaHa
Ha BUCOKUTE HUBA Ha HsAKou umTokmHu (IL-6, IL-10,
TNF) [5, 18, 23] nopaan OMPeKTHUAT UM edpekT BbpXy
T-kneTbYHUTE NoNynaunm U Ha UHOUPEKTHUS edPeKT
OT OEWCTBMETO Ha APYru KNeTbYHW monynauum
(HeyTpodunu, oeHapuTHU kneTtkun) [24-26]. Schulte-
Schrepping, J. 1 kon. onuceaTt CbLLECTBYBaAHETO Ha
HeyTpOohUNHY NpeaLlecTBEHULM U AUCEHYHKLMOHATHN
3penu HeyTpoUun ¢ UMyHOCYNpPecuBHN CBONCTBA B
KpbBTa Ha NaumeHTn ¢ Texka gopma Ha COVID-19
[27]. OT pgpyra cTpaHa cBpbxakTuBauusTa Ha
T-kneTkuTe UM BUCOKUTE EKCNPECUOHHU HMBA Ha
HSIKOW NPO-anonToTUYHKW Mornekynu kato FAS (CD95
unu apoptosis antigen-1) [16], TRAIL (CD253 nnu
TNF-related apoptosis-inducing ligand) u kacnasa-3
[28], cbluo Buxa Mornu aa NOBNUSASAT T-KNeTbYyHUTE
HuBa. VI3BeCTHO e, 4e No BpeMe Ha BUpPYCHa MHAEKLMS
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T-kneTkMTe ca OTroBOPHW 3a MOTUCKAHE Ha CBPbX-
aKTUBMpPaHNS BPOAEH MMYHeH oTroBop [29], kaTto e
NOMMYHO Aa ce NPeanornoxu, 4e Npu NMMQoneHnst Cbc
3arybarta Ha T-KneTkM Moxe [a HacTbMu U30CTpsiHE
Ha HSKOW NaTOMOrMYHW Bb3NanuUTerHU OTroBOpPW.
Mpoy4yBaHMsa co4aT, Ye OCBEH HamaneHuaT 6por Ha
CD4* n CD8* T-kneTtkute npu Texkmte OpMU Ha
COVID-19 HacTbnBa gucperynauuns B aktupauusaita n
dyHKUMUTE M. YCTaHOBSIBa Ce BUCOKA eKcrpecus Ha
Bb3MNanuTerHu reHn, kato Tesm kogupawm IL-2R, IL-6,
JUN, FOS, nepcopuH, rpaH3uM, KakTo 1 KO-eKkcrnpecust
Ha akTuBauuoHHM monekynu (HLA-DR, CD38,
CD45RO) [2, 22, 23, 30] (cwur. 1). Zheng un kon.
nscnengar 68 nauneHTta cb¢ COVID-19 ot konTto 55 ¢
ymepeHo-Texka n 13 ¢ Texka cumntomatuka. lpu
BCUYKM NaUMeEHTV Be3 U3KIoYeHNne HamupaT pegyLm-
paH 6poii Ha o6wwnTe T-kneTkn, CD8* LMTOTOKCUYHUTE
T-numdpountn (CTL) n NK-kneTkuTe, KakTo 1 noBuLLe-
Ha ekcnpecusi Ha MHxMbuTopHus peuentop NKG2A.
Mpu aHanu3 Ha yHKUMOHANHUA KanauuTeT yCTaHOBS-
BarT, Ye kneTkute ekcnpecupawin NKG2A npogyumpat
MUHUManHu konudectea CD107a, IFN-y, IL-2, TNF-o
n rpaH3um B, koeTo roBopu 3a pyHKUMOHAMNHO
n3dyepnBaHe 1 NOTUCKaHe Ha aHTUBUPYCHUTE OTFOBOPMU.
Cnep npunoxeHme Ha aHTUBUPYCHa Tepanus,
naumeHTn, BKIIOYEHU B NPOYYBaHETO Bb3CTAHOBSABAT
Opost Ha obwunte T-knetkn, CTL n NK-knetkute, a
npoueHTa Ha NKG2A*NK n NKG2A*CTL HamansBa,
KoeTo npeanonara knwo4vosa ponsa Ha NKG2A B
KOHTpona Ha b6onectTa. [Ipyro Nnpoy4YBaHe Npu TEXKU
cnyyan Ha COVID-19, cbobuwaBa 3a HamaneHa
ekcnpecus Ha IFN-y ot CD4* T-xennepHuTe KNeTku,
CTL n NK-knetkute (Chen et al, 2020). Opyru
KONMeKTMBM CcbobLyaBaT 3a HapyLleHus B npoLeca Ha
andepeHumauma Ha CD8* T-numdountute. Te
yCTaHOBSIBAT NpeuMyLeCTBEHO HaTpynBaHe Ha
TepMUHanHo-AudepeHLMmMpann T-KNeTKn Unu ,u3yep-
naHn“ T-KNeTKu, KakTo 1 MoBULLIEHA eKCMpecnus 1 Ha
Opyrv MHXMbutopHn peuentopu oceeH NKG2A kaTo

PD1, TIM3, LAG3, CTLA4, CD39 (4, 16, 23, 28, 31,
32). EkcnpecusaTa Ha Tesn peuentopu pedrektupa
BbpXY KneTbyHaTa aktusaums. Npu nuua, Hyxkgaewm
Ce OT UHTEH3UBHU FPWXKU TepMUHanHo-gudepeH-
uuuparute CD8* T-kneTku nmar pegyumpaHa npoayk-
UUS Ha aHTUBUPYCHM LUTOKUHK (Gur.2) [18].

Mpn BUPYCHU MHDEKUUN Ko-ekcripecudaTa Ha Tim-3
(domain-containing protein-3) n PD-1 (programmed
cell death protein-1) moxe ga 6bae nHamkatop 3a
TEXKO m3vepnsaHe Ha T-numdoumnTtute. Hueata PD-
1 n Tim-3 npu nayneHTn cbc COVID-19 ca curHudpum-
KaHTHO MO-BMCOKW CNpsIMO HMBarta nNpwu 3apasu
HenHdekTMpaHy nuua. lNMosulieHaTa ekcrnpecus Ha
Te3u jBEe MOSEKYITM MOXe [a Cce Nnonssa KaTo Mapkep
3a nporpecusi OT NpogpomMariHa KbM CUMMTOMaTU4Ha
dasa n uHagukaTtop 3a nNpeacToAwo T-KNeTbYyHO
nsdepnsaHe (Bo et al., 2020).

EkcnepTteH koHceHcyc oT Shanghai npuema, 4e
MOHUTOPUPAHETO Ha HUBaTa Ha NUM@POLUTHUTE
nonynaumm n cybnonynaumm, KakTo U Ha HAKOWU
LUUTOKUHM MOXe [a NpefocTaBn BaxkHa 3a KNMHULUUC-
TUTEe nHdopmaLums, Kacaella Bb3MOXHU NPeacTosLLm
ycnoxHeHus. lecpvHupaHu ca kputepum 3a oLeHKa Ha
NPeacTosLLO YCNOXHEHVE N NPenopbky 3a Tepanes-
TUYHO noBefeHue. Cnopen TAX CUTHUPUKAHTHO
noswuLueH IL-6 n abcontoteH 6por 3a CD4* T-numdo-
untute nog 250 knetku/pl npegpuyar HacTbMBALLO
YCINOXHEHWE U Ca NpenopbyaHy 3a Ha3HavyaBaHe Ha
CbOTBETHa creundnyHa Tepanusa ¢ Thymosin (nonu-
nenTUanH XOPMOH C UMYHOMOZYNMpaLLn yHKLMK No
OTHOLUEeHMe Ha T-Kn. cb3psABaHe U AudepeHumauns) n
Tocilizumab (MKA, 6nokupaluo pevenTopa 3a IL-6) [33].
Cnopen Huang W. v kon. T-numdpounTHUAT 6pon (CD4*
n CD8*) moxe Oa nocnyxu 3a oueHka Ha pucka oT
MHTYGaumsa M HacTbMNBaHe Ha CMbLPT. Te M34YNCNsBaT,
Ye OTHOCUTENHUST PUCK 3a UHTYOauUMst U HacTbNBaHe
Ha CMbPT € CbOTBETHO 5-6 NbTU 1 4.5 NBTU NO-BUCOK
npu nuua cbe cTomHocTM Ha CD4+ <250 knetku/pl
n/mnn CD8+ <100 knetku/ul [34].

duzypa 1. VY XymopaneH u knembyHo-meduupaH umyHeH omaosop rpu SARS-CoV-2 (cxemamuyHo npedcmassHe)

B-numdoumti
4 SARS-CoV-2

. ACE 2 peuenTop

MnasmaTH4Ha KNETHA E

[OenppuTHa KNEeTEa

ENHTEAHH KASTHH t
SARS-CoV-2

Mpurpenane Ha eHpyca Kem ACE 2 E
PELUENTORA B GHNATEAHHTE MBTHLLS

HuderkTpana knetka

MK-rnetra
nap-dmpuuf:pau:m

NameTosKn B-KNeTHM

HeyTpanuampaugm 3\%

EAOHANH
RCMaH

.-!'I:lmunu CDE8 T-knetem

) “YEuiicToo”

HOPMAATHH HAEa
= 7 OYHMCTDaHE Ha BMpYca

BMp‘yl:Ha EHADUMTO33 . e = e e olgpagABaHe
ameme ! e’ @ @™ UNTORMHM o .
NpeIeHTaLua ERCNAHINA + KHMHOKHHH \‘ -
€04 Th-knetru HOMITEMEHT UMTOKHWHOBA BYPA
. -

Mameroew CDS4 T-wneTHH

», @

AMNONTO3A ARDS, CENTHYEH LUOK

5



LXXIII 6pon 2/2021

CHTHMOUKAHTHA NMMOONEHHA ““T'J“':"'G“ BYPA
HEYTPODNMA T I' A
I 2' X £|
Wil
IL- ml GCSFIu o @ocoeT
neds Qoo

TEHHKA $OPMA HA COVID-19

Treg

(@9 -+

HLA-DR

'L
LHTOTOKCHYHM MPAHYAH

CEPBXAKTHBMPAHM EPEKTOPHM T-KNETHH

(CD4 u CD8)

NKG2A
b CD45RO
'
I'
' TIM-3 TIM-3 K3 ® L IUTOKMHM
. II..I,HTOHHHH qurmu:uqnn TPaAHYAH
"HIYEPNBAHE"

~

®uaypa 2. A AbepaHmeH uMyHeH 0m2080p NPU MexKo npomuyaHe Ha SARS-CoV-2 uHgpekuus

SARS-COV-2 U UMYHEH OTIrOBOP INMPU OELA U
Bb3PACTHU

3a pasnuka OT Bb3pacTHUTE, MOBEYETO AeLla Npekap-
BaT 6e3CMMNTOMHO, C FIEKU UMN C YMEPEHO-TEXKN
nposisu COVID-19 [35, 36]. lNeguaTtpuuHuTe cnyyam
Ha TEXKO U KPUTUYHO NpOoTUYaHe ca CbOoTBETHO 2.5%
n 0.6% [37, 38]. C nomowiTa Ha MarteMaTU4eCKU
mMogaen, paspaboTeH Ha 6a3aTa Ha enMaeMNoNOornyHN
OanHu ot Kntan, Utanusa, Anonna, Cunranyp, KaHaga
n OxHa Kopes e oueHeHa noaaTnmMBOCTTa KbM
nHdekunsa cbc SARS-CoV-2 npu nuua nog 20-
roguLLHa Bb3pacT. HanpaBeHUsIT aHanma yCTaHOBSIBa,
ye TS Bb3nuaa Ha no-manko ot 50% oT nsuucneHara
npu Bb3pacTHU, KaTO KNUHUYHM CUMMNTOMMU ca
HabntogasaHu npu 21% oT nNuuaTa Ha Bb3pacT Mexay
10-19 rogunHu cnpsmo 69% ot nuuarta Hag 70 r. [39].
SARS-CoV-2 e HOB 3a yoBeluKaTta nonynauus BUpyc
N UHOUBUONTE, KOUTO Ca ,4eBCTBEHN" MO OTHOLLEHNE
Ha Bupyca bu TpsibBano ga umar egHakea Unv cxogHa
Bb3MPMEMYMBOCT KbM MHPEKTMpaHe. Bbnpeku Toea,
WMYHHUSIT OTFOBOP MO OTHOLLEHWE HA TO3W NaToreH npu
Jeua 1 Bb3pacTHU € pasfinyeH.

Mpu paxpgaHeTo, NOYTU BCUYKM T-numdounTu
ekcnpecupaTt CD45RA — mapkep, xapakTepeH 3a
,HamBHUTe“/Heoby4veHun knetkn [40]. MNMpoyyBaHe,
aHanuaumpallo MMyHoauHaMukarta npu nuua ot 5 oo
95 roaguwHa Bb3pacT yCTaHOBsBa, Ye nepudepHo-
kpbBHUTE (IMK) ,HaueBHK® CD4* n CD8* T-kneTku
HamanseaT NMHENHO C Bb3pacTTa, KaTo LuMpKynupa-
lwnTe ,naMeToBKU® KNEeTKM JOocTurat u 3anoysat Aa
HaaBuMLIaBaT Opos Ha ,HaMBHUTE" OKOIo 35-Ta roguHa.

6

Jlnuata Ha Bb3pacT 65 roguHu nnm No-Bb3pacTHU nmat
N3KIMYMTENHO pedyuupaH 6pon ,HavBHU® T-KneTku
(dur. 3) [41]. PasnuunaTta, kacaewm T-kneTbyHO
peuenTtopHus (TCR) peneptoap npu egHata u gpyrata
Bb3pacTOBM rpynu CbLUO ca OT 3HadyeHue. B getcka
Bb3pacT e xapakTepHo cnabo pasHoobGpasue u
npeobnagasalla ONMUIrokNoHanHoCT, 3a pasnuka ot
OrPOMHOTO pa3HooOpa3sune Ha aHTUreH-cneununyHnTE
TCR monekynu npu Bb3pacTHu. OT egHa cTpaHa e
NOMMYHO HaTPYNBaHETO Ha UMYHOMNOIMYHa NaMeT npu
Bb3pacTHUTE [a ocurypsisa No-BMCOKa CTEMeH Ha
3aluTa oT UHMEKLMM 1 BCBLLHOCT MNaguTe Bb3pacT-
HW cTpagaTr no-manko oT mHdekuuun ot geuarta. OT
apyra ctpaHa obaye, MMyHOMorm4yHaTta namer 6u
Morna fa HaBpeau Ha roctonpremMHumka. CbliecTByBa
XunoTtesa, Ye MHOro Mnagaum xopa no Bpeme Ha
naHgemusita ot cBuMHCKM rpun npe3 2009 r., 4ynnto
npuunHuTen e H1N1 BUpyCbT ca pa3Bunm yCrnoxXHEHUs
C netaneH nsxoa nopagu ,CBPbXMepPHO Bb3naneHune*
— pe3ynTaT Ha HaTpynBaHETO Ha MpekoMepeH Gpowi
KpbCTOCaHO-pearmpalm ,nameton“ CD8* T-knetkn,
reHepupaHun npu sapassiBaHe C ApYyr wam Ha To3u
BMPYC B paHHa feTcka Bb3pacT [42].

Mpu peouua CbCTOSAHUS KAaTO aBTOMMYHUTET, Heonna-
31N U UHGEKUMM MOXe [Aa HacTbMu T.Hap. PeHOMeH
Ha ,bystander memory T-kneTb4yHa akTuBauua“,
Xapaktepusupaly ce ¢ nponudepaums n ekcnaHans Ha
nonuknoHanHu T-numdounTn B oTcbeTBNETO Ha TCR-
curHan [43]. TCR-Hes3aBucuma akTBaums e onvcaHa
3a nbpsBu NbT Npy CD8* T-kneTkn, kato 3a CD4* T-
KNeTkuTe, JaHHUTe ca MOo-OCKbAHW. lNMpouechbT Moxe
0a 6bae HayumpaH ot uuTokmHu, Toll-like peuentopw,
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cynepaHTUreHn unmn MorekyngapHa MuMmukpua. Pesyn-
TaTbT OT Ta3uW aHTUreH-He3aBucuma T-KrneTbyHa
aKTUBaLMs € MacuBHO 0CBOOOXAaBaHe Ha LIMTOKMH 1
pasBMTUE Ha OCTPO CbCTOSHUE M3BECTHO KaTo
,LIMTOTOKCMYEH LLIOK CUHOPOM" UK ,LIMTOKNHOBA Oyps”
[44]. CpewaTta B eTCTBOTO C ApYyrn LLLaMOBE, NPUYNHSI-
BalLM KOPOHaBUPYCHU MHAEKLMU, CNOAENSLLN HAKOU
0o6LN MMM CXOOHW @HTUreHHW AeTEPMUHAHTU CbC
SARS-CoV-2 61 morno ga 6bae npuynHa 3a HaTpyn-
BaHeTO Ha ,00y4eHn” T-kneTku. Te moraT ga 6vgat
akTuBmpanu knacudeckn (TCR-MHC 3aBucumo) mnm
koHBeHumoHanHo (TCR-He3aBucnmo), kaTo 1 B ABata
cnyyas KpanHuAT pe3ynTtat Moxe ga 6bae He
npoTekums, a yBpefa nopaau HeeeKkTMBHa KroHanHa
eKCrnaH3ums U H1UCKa CTeneH Ha BUPYCEH KIMPBHC.

Opyra xunotesa, onuTBalla ce Aa Aafe OTroBop Ha
pas3nuuMsTa B NpoTUYaHETO Ha MHeKuusaTa cbe
SARS-CoV-2 npu geua 1 Bb3pacTHM € CKOpPOCTTa Ha
NHTEepdepoHOBUTE oTroBopwu. Mpu Aelia n mragm xopa
BeJHara criefi pasnosHaBaHeTO Ha BMpYC-UHAyLMpa-
HuTe DAMPs (damage-associated molecular patterns)
cTapTupa cMHTe3 1 He3abaBHO ocBobOXaaBaHe Ha IFN
T1N |, KOETO BOAM A0 MHXMOMpaHe Ha NoHaTaTblIHaTa
BMpYCHa pennukaums n enMMmHmpaHe Ha nHdekums-
Ta. [45]. ToBa MOXe fa e egHa OT NpUYMHUTE, Nopaaun
KOSITO MOBEYETO MOMOXUTENHN Criyvyaun npu geua u

HAHMBHM T-HNETHH

NMAMETOBM T-KNETHH

BPOOEH HMYHEH OTITOBOP

BPOAEH HMYHEH OTTOBOP

NAMETOBM T-HNETHKKA

HAWBHMW T-HAETHM

—

mragu ga ca 6escumntomHu. MNpy Bb3pacTHKU, nopaaun
U3NONOrM4HO 0BYCrNOBEHOTO ,MMYHHO CTapeeHe" U
HanM4YneTo Ha CbMbTCTBALLM 3abonsBaHNsS NPoLecK-
Te, CBbp3aHu ¢ npogykumsita Ha IFN-I ca ,3abaBeHn”,
KaTo ce Habniogaesa HaTpynBaHe Ha Bb3nanuTenHu
KNeTKNn — MOHOLUUTU, Makpodarn n Heytpodunu,
npoayumpaLLm npo-Bb3nanuTenHu LMTOKUHU, KOUTO ca
B OCHOBaTa Ha UMTOKMHOBaTa Oypsi, npuymnHa 3a
yBpeauTe B 6enogpobHuTe anBeonu, pasBUTMETO Ha
ARDS, cencuc n nonvopraHHa HegoCcTaTbYHOCT [46].
In vitro npoyyBaHusa gemoHcTpupart, ye SARS-CoV-2
e uvyscTBuTeneH Ha IFN-I. PonaTta Ha nHTepdepoH
CTUMYNUPAHUTE reHn, MegumpaLLm Te3m NPOTEKTUBHN
edektn npu SARS-CoV-2 uHpekunata tenbpBa
npeacton aa 6vae ussicHeHa [47]. Bbnpeku, ye 3a
egHa damunus IFN-mHayumMpaHu TpaHcmemobpaHHM
npoteunnun (IFITM) ce 3Hae, 4e MHXMBUPT HaBNN3aHETO
B kretkata Ha dunosupycu, SARS-kopoHaBupycu n
influenza supyc Tun A [48].

MpoyyBaHUS BbPXY XXUBOTUHCKM MOLENN AEMOHCTPUPAT,
3HAYEHNETO Ha paHHUS MHTEPEEPOHOB OTIOBOP, KaTo
,npoBana / Heycrnexa“kopenunpa c No-TeXKO NPOTUYaHeE.
HeLLo noBeyve, MoAeNbT paskpuea, Ye NONOXUTENHUAT
edekt Ha IFN-I B paHHUTe eTanu ce TpaHcdopMupa B
naTonoruyeH Ha no-kbceH etan [7, 8].
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3AKITIOYEHUE

Mpy nHpekunmn, NpudnHeHn oT cneunduryeH BUpPYC,
kakbBTO € SARS-C0oV-2, KNUHNYHUTE XapaKTePUCTUKN
Ce onpeaensT Ha MbpPBO MSACTO OT CNocobHOCTTa Ha
camMmus BMpYC Aa NPUYMHSBA KNeTbyHa natonorus —
BMponaTtnyeH edekT. MHoro 4yecto obade, 3Ha4NTENHA
YacT OT NMpu3HauuTe Ha OonecTTa ca BTOPUYHM,
BCNeACTBME MMYHHUSI OTTOBOP Ha OpraHm3ma cpeLly
BUPYCHUTE aHTUIEHU — MMYHONATUYeH edeKT, KONTO
€ Ka4yeCTBEHO pasfuyeH 1 nHayumpa AOMbIHUTENHU
YBPELM Ha pa3nnyHo HMBO. MHOrobponHMTE BbNPOCH-
TeNHM OTHOCHO natoduaunonorusata Ha SARS-CoV-2
NHdekunsTa obeanHaBaT ycunusita Ha CBeTOBHaTa
Hay4yHa OOLLHOCT 3a pasrajaBaHe Ha MexaHu3MuTe,
obycnaesawmn pa3BuTneTo Ha abepaHTeH UMYHEH
OTrOBOp MNPV ONpeaeneHun rpynu OT 3acerHaTtuTe nuua.
YcTaHOBAIBAHETO Ha ponsiTa Ha MMYHOMNOMNYHUTE
haKkTopu e OT 3HaYEeHWE 3a PAHHOTO UAEHTUMULMpaHe
Ha NnauneHTUTe B PUCK OT pa3BuTme Ha Texbk COVID-
19, KaTo MbPBOCTENEHHO 3HAYEHME 3a KOHTpona Ha
3abonsiBaHeTO MMa €AUHCTBEHO HaBpeMeHHaTa
Hameca.
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POJIA U 3HAYEHUE HA CD8* T-IMM®OLUUTUTE
B AHTUBUPYCHUTE UMYHHU OTITOBOPU
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ROLE AND SIGNIFICANCE OF CD8* T CELLS
DURING THE ANTIVIRAL IMMUNE RESPONSES

ELENA VIKENTIEVA

Laboratory of Clinical Imnmunology — Military Medical Academy, Sofia

PE3IOME

OCHOBHUAT KNeTbyYyeH MeXaHU3bM B aHTUBUPYCHUS
UMYHUTET U KOHTPOMbT Ha BUPYCHUTE MHGEKUUK ce
ocbllecTtBaBa ot CD8" T-numdountnte. banaHcupa-
HuaT CD8* T-numdounTeH OTroBOp BOAM 40 YCMNELIHO-
TO eNUMUHMpPaHe Ha BUpyca C MUHUMAarHo yBpexaaHe
Ha 3apaseHns rocToNpUeMHUK, A0KaTO HeycrnellHaTa
epagmkauust obycnaes cBpbxmepHo CD8* T-kneTbyHO
aKTUBMpPaHe C eKCLECMBHO MPOM3BOACTBO Y OCBOOOX-
JaBaHe Ha Bb3nanuTenHu LUTOKUHU, KOETO B HSKOU
cnyyan Mmoxe fa 6bae npuyMHa 3a pasBUTUETO Ha
XuBoTosacTpallaBallo MMyHOMeOMUPaHO TbKaHHO
yBpexaaHe. CD8*. T-kneTb4yHaTa nonynauyusa e
XeTeporeHHa no OTHOLWeHWe Ha yHKUMOoHaneH
npocpun, KanauuTeT 3a akTMBaUWUSI U CMOCOOHOCT 3a
orpaHu4aBaHe Ha BMpYycHaTa pennukauus. C knovosa
porsi B NpOM3BOACTBOTO HA aHTUBUPYCHU MOMEKYNN 1
nogvepraH nonu-gyHKUMoHaneH otrosop ca CD8*
T-knetkuTe ¢ Th1-nono6eH u Tc17 — LMTOKMHOB NPOUI.
Ko-ekcnpecusita Ha HAKOW aKTMBALMOHHU MONEKYNn
kato HLA-DR 1 CD38 ot CD8* T-kneTkuTe, AeduHupa
T.Hap. knacunyeckn CD8* T-kneTbyYeH akTUBALMOHEH
deHoTMn. ToBa e kneTb4Ha nonynauusi ¢ MOLLHM
edheKTOpHU PYHKLMU B ocTpaTa hasa Ha BUPYyCHUTE
NHEKLLMKN U C pOnst B HEMHUSA KOHTpon. MpoabrxuTen-
HOTO nopAbpXKaHe 0obave Ha CbCTOSIHNE Ha aKTUBHOCT
npu onpegeneHn obCToATeNCTBa, MoXe Aa AoBeae A0
nocrnefpallata 3aryba Ha yHKLMOHaHM cnocobHoc-
TW 1 NOBULLEHA EKCMPECUS HA UHXMBOUTOPHU MOSIEKYIN
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kato PD1 (programmed cell death protein 1), TIM3 (mu-
cin domain-containing protein 3), LAG3 (Lymphocyte-
activation gene 3), CTLA4 (cytotoxic T-lymphocyte-as-
sociated protein 4) c oTHOLLEHME KbM T.Hap. akTUBaLMsI-
NHAYyUMpaHa KneTbyHa CMBbPT U ,MMYHHO nsTtoLasaHe/
n3yepneaHe”.

Knro4yoeu dymu: CD8* T-aHmueupycHU UMYHHU
omeosopu, CD8" T-knembyHu cybnonynayuu, CD8*
T-akmusayuoHeH peHomurn, HLA-DR, CD38

ABSTRACT

CD8* T-cell responses are critical for controlling viral
infection. A balanced CD8* T-cell response leads to
successful virus clearance and minimal damage to the
infected host. Failure to clear viral infections leads to
excessive CD8" T-cell activation, inflammatory cytokine
production and release, and sometimes life-threaten-
ing immune-mediated tissue damage. Several CD8*
T-cells subsets have been identified exhibiting differ-
ences in terms of functional profile, activation, and
ability to limit virus replication. The most important
subsets with key role in production of antiviral mol-
ecules and strong poly-functional responses are CD8*
T-cells with Th1-like cytokine pattern and CD8* Tc17-
cells. The co-expression of some activation markers
such HLA-DR and CD38 on CD8* T-cells define the
classical activation phenotype. This subpopulation
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exhibits high effector functions during acute viral in-
fections, contributing to viral control, however a long
time maintenance of this activation state is related to
the subsequent loss of functional abilities, to increased
expression of inhibitory molecules such PD1 (pro-
grammed cell death protein 1), TIM3 (mucin domain-
containing protein 3), LAG3 (Lymphocyte-activation
gene 3), CTLA4 (cytotoxic T-lymphocyte-associated
protein 4) related to activation-induced cell death and
immune exhaustion.

Keywords: CD8* T-cell antiviral immune responses,
CD8* T-cells subsets, CD8* T-activation phenotype,
HLA-DR, CD38

BbBEOEHUE

Bupycute ca obnuratHu BbTPEKNETHYHN MUKpPOOpra-
HWU3MW, KOUTO NpUTEXaBaT KavyecTBa €AHOBPEMEHHO
Ha CIOXHU MMYHOTeHW U Ha natoreHu. TunuyHaTta
BMpYCHa MHMEKUMS 3anodBa C nuraBnyHa MHBa3ws,
eaHa nnun noesedve hasn Ha BMpEMUSA N NOCnenBaLlo
nokanunanpaHe B KOHKPETEH TapreTeH opraH. Pasnny-
HUTE BUPYCU MHAPEKTUPAT PasnnyHU KNETbYHN TUMNOBE,
a ToBa ce onpefens OT peuenTopHUTE MOMEKynu,
eKkcrnpecupaHn Bbpxy MembpaHaTa Ha kreTkaTa
~MuweHa“ (CD4-monekyna 3a HIV, auetunxonuHoB
peuenTop 3a Bupyca Ha Geca, rmukodopuH A 3a
rpunHus Bupyc, ACE-2 3a SARS-CoV-2 1 T.H.), kaTo
TMNBT MHEKTMPAHA KneTka, onpeaens KrvHuyHaTa
XapaKkTepucTuKka Ha nHdekumara.

B 3awuTata Ha MakpoopraHusma cpeLly BUPYCHMU
MHMEKLMN ce BKNIOYBAT PasfnUYHU UMYHOSTOMMYHMN
MeXaHU3MUN — aHTUTANO-MegunpaHu U KNeTbyHo-
MeauupaHu. AHTUTSANO-MeANUPaHUAT OTFOBOP CpeLLy
BUpPYCU € eeKTUBEH NPeanMHO B paHHUS eTan Ha
WHekumaTa, npean HaBnM3aHeETO Ha Bupyca B
knetkata. AHTUTenarta He NPOHUKBAT B KNETKUTe u
TAXHaTa ePEeKTUBHOCT € orpaHnyeHa BbB BPEMETO,
KoraTo MMKPOOPraHU3MbT Ce HaMUPa U3BBHKIETBHYHO.
KneTb4HO-MeguMpaHuTe OTroBopu ca npumep 3a
CNOXHa Koonepauns mexay KneTkn Ha MMyHHaTa
cucTeMa, KaTo C KIovoBa pors ca MexaHusMuTe ¢
yyactme Ha CD8* T-numdpouunTtute.

AHTUBUPYCEH OTIrOBOP U CD8* T-KIETbYHU
nonynAumun

KneTb4yHO-MegunpaHnuTe MMYHHM OTrOBOPK ca B
OCHOBaTa Ha OTCTPaHABAHETO Ha BbTPEKITETbYHM
natoreHn n Tymopu. Knetb4yHaTta nonynaumsa c
NPeauMHO eEeKTOPHN OYHKLUMN U KITo4OoBa pons B
Te3n npouecu e npeacrtaseHa ot CD8* T-numdoun-
TMTe. Te npuTexasaT nogyepTaHa aHTUBUPYCHaA,
aHTUIbOMYHA M aHTUTYMOPHa aKkTMBHOCT, KaTo
pasnos3HasaT nenTtuaun, npeacraBeHn ot knac |
MOMNEKYyNUTe Ha rrnaBHUA KOMMIEKC 3a TbKaHHa
cbBMmecTumocT (MHC), ekcnpecupaHu OT BCUYKM
aapeHu knetku (dwur. 1.). QudepeHunaunsata Ha CD8*
T-numdoumnTuTe N TPAaHCHOPMUPAHETO UM OT HANBHU
B MbPBUYHU €PEKTOPHU KNETKM € CITOXKEH, MHOFOCTbM-
KOB MpoLec, M3NCKBaLl y4yacTUeTO Ha aHTUreH-
npeacTasBswWwy KNeTkn, no-cneunanHo AeHOPUTHU

knetkn (DC), ko-ctumynupawm monekynu (CD80/
CD86) n curHanHu uuTokuHuU ocurypeHun ot DC u
aktusnpanute CD4* T-numcboumtu [1, 2]. EdpekTop-
HuTe CD8* T-kneTku ca crnocobHn aa pasno3HaBat
nenTuan BbB BUPYC- MHMEKTUPAHU UNU TYMOPHMU
KNeTKM, KaTo 3a AMPEKTHOTO UM ,.yOMIACTBO" n3nonasat
pasHoobpasne OT MexaHU3Mu C yy4yacTueTo Ha
LUMTOTOKCMYHM cybcTaHumm (nepdpopuH, rpaHsmm B),
Fas/FasL — Bsanmopencteue (Fas-nvraHa ot noBbpx-
HOCTTa Ha akTuBmMpaHute CD8* T-numcoumnTn cBbp3Ba
Fas-peLenTop oT NOBbPXHOCTTA Ha KreTkaTa ,MuLle-
Ha“) [1, 3, 4, 5], cnHTE3 n cekpeuunst Ha LIUTOKMHU C
aHTuMukpobHo gencrteme (TNF-a, IFN-y) [6] 1
xumunoknHu (MIP-10/3, RANTES) [7] (cwur. 1.).
BnarogapeHne Ha cnocobHoCTTa cv Aa ekcnpecupat
n nBete Fas/FasL monekynu, CD8* T-numdoumntute
ca B CbCTOsIHME pa ,youBat n cebenogobHu npu
pas3BMTUETO Ha MH(EKUNO3EH UNU TYMOPEH MpoLec
KaTo MexaHu3bM Ha UMyHHa perynauus. MNpouecsbT e
nosHar kato gasa Ha T -kneTbyHa ,KoHTpakuusa“. Mo
BpeMe Ha Tasn dra3a NoOBEYETO OT crneunduyHuTe
edektopHmn CD8* T-kneTkm 3arusart, kato 5-10% ot
npexmnBenuTe ce 3anasBaTt KaTo Obro XuBeeLun
nameToBwu knetku [1, 3]. EnumMuHupaHeTo Ha edoekTop-
HUTE KNEeTKM NO BpeMe Ha dhazaTta Ha KOHTpaKUuS Lienm
NPUKMYBaHe Ha UMYHHUS OTrOBOP W MpedoTBpa-
TsiIBaHe Ha MUMyHOMeauupaHo yBpexaaHe B pesyntar
Ha CBPbXMEepeH TaKbB.
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Guzypa1. A CD8' T-knemku u MEXaHU3MU Ha 8UPYCHO enUMU-
HUpaHe

3a npoueca Ha andepeHumnauyms Ha CD8* T-kneTbu-
HUTE Nnonynawum KNo4YoBa Pons nma KornmyecTsoTo Ha
aHTUreHa n NpoabLMIKMTENHOCTTA HAa aHTUTEHHO
ApasHeHe. NMpoabmKUTENHOTO aHTUIEHHO Apas3HeHe
0OMKHOBEHO BOAM 00 AOCTaTb4yHO edEeKTUBEH
edeKTopeH OTroBOp 1 reHepupaHe Ha nametosn CD8*
T-numcountn [1, 8], KaTo HAKOU OT HaM-BaXHUTE
cybrnonynaumm ¢ OTHOLLEHWE KbM BUPYCHUSI KOHTPOI,
npoayKumMsaTa Ha MOMNeKynu ¢ aHTUBMPYCEH NoTeHuman
1 nogyepTaH Nonu-pyHKUMOHaNeH oTroBop BKIO4BaT
knetkn ¢ T.Hap. Th1- nogobeH 1 Tc17 — LNTOKMHOB
npocomn. CbliecTByBaT CUTyaLMmM Npu KOMTO obave,
BbNpekn edpekTopHmTE oTroBopu Ha CD8* T-kneTkuTe,
He BMHAruM e Hanuue ycnewHa epagukauumsa Ha
natoreHa. lNMpumep 3a ToBa ca peauua XPOHUYHU
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nHopekummn (CMV, EBV, HIV, gp.). B cnyyasa Ha HIV,
NepcucTUpaLLoTo aHTUreHHo ApasHeHe, obycnass
HaTpyrnBaHe B eKCLieC Ha TepMUHanHo andepeHumnm-
paHu edpektopHn CD8* T-kneTkn, B3emMallun BpbX Hag
KNneTknte ¢ nameToB (peHOTUN, KOeTo BoAu A0
akTMBauusi-obycnoBeHa KneTbyHa CMbPT U UMYHHO
.M3TowwaeaHe” [9]. Npeobnagaeat Tc2-kneTkute, ¢
penykuma Ha Tc1- n Te17-kneTtkute. OT gpyra cTpaHa
nmeHHo CD8* T-kneTbyHMUTE cybnonynauum ca eguH
OT PakToOpuTE C OCHOBHa ponsd B ecTecTBeHaTa
PE3NCTEHTHOCT KbM JaZieH TUN UHekLma (npumep
HIV-exposed cepoHeraTMBHM U nON-NpPOrpecopu,
T.Hap. “HIV-pesucteHTen dpeHoTmn) [10] (dur. 2.).

O, O,
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®Guaypa 2. A CD8* T-knemku u aHMuUeUPYCEeH 0maosop npu
nepcucmupaw,0o aHmuaeHHo Opa3HeHe. A) HeuHhekmupaHa
knemka; B) uHgpekmupaHa knemka (HIV) [10]

MpouecwbT Ha gndepeHumauusa Ha CD8* T-kneTkute
aeduHupa CD8* T-kneTb4HM cybnonynauum c
pasnuyeH KanauuTeT 3a akTuBauusd, pyHKUMOHaneH
npochmn n cnocobHOCT 3a orpaHNMYaBaHe Ha BUpycHaTa
pennukauus. Aktusnpanute CD8* T-numcoumTtun ce
anepeHunmnpart B HAKOINKO OyHKLIMOHANHO pasfnyHu
rpynu ¢ xapakrtepeH cdeHotun. MNbpeoHavanHo CD8*
T-numdounTtnute NpnaodbmeaT T.Hap. edPeKTopeH
deHotun (85-90% ot aktuBupaHute CD8* T-kneTkn),
XapakTepusmpaly, ce ¢ BUCOKa LUTOTOKCUYHA aKTUB-
HOCT M LUMTOKMHOBA npoaykums. Crnopen npoduna Ha
npoayunpaHuTe UUTOKMHU N LIUTOTOKCUYHATa aKTUB-
HocT CD8* edhektopHuTe T-kneTkm GusaTt: 1) CD8*
T-kneTkn ¢ Th1- nogobeH untoknHos npodun (Tc1), ¢
MHOrO BMCOKa LIMTOTOKCUYHA aKTUBHOCT, npogyuupa-
wm IFN-y n TNF-a; 2) CD8* T-kneTku ¢ Th2- nogobeH
uutokuHos npodoun (Tc2) npoayumtawm IL-4, IL-5, IL-6
n IL-10 n no-cnaba UMTOTOKCMYHA aAKTUBHOCT.
HaunBHute CD8" T-kneTkn npeobnagaBallo ce
andepeHuuupaTt B Tc1 knetkm [11]. B nocnegHute
rOOVHU € onucaH eauH OonbiHUTENneH 3™ BapuaHT
CD8* T-knetku (Tc17) npoayumpaiwm IL-17, HO He n
rpaHsum B. Te umaTt no-cnaba cnocobHoCT ga
OCbLLIECTBABAT LMTONM3Aa in vitro, Kato npu 3aryba Ha
ekcnpecudarta Ha IL-17 nposiBaBaT HsiKom pyHKLMOHan-
HM ocobeHoCTU — 3anoyBat ga npoayumpat IFN-y [12]
(cpur.2). Okono 40% ot MK T-numdounTn B NOKON
T.Hap. resting numdoumnTtn (CD4* n CD8*) ekcnpecupar
CD45R0O aHTureH, Kakto U NOBEYETO TUMOLUUTK U
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aktTusmpanu T-numcoumntu [13, 14]. MNpu akTMBUpaHe
,HamBHUTEe" T-numcdounTn NbpPBO NpugodueaTt
CD45RO0, cnep koeTo rybat ekcnpecusta Ha CD45RA
unu ToBa e nonynauudaTa, KOSTO LWe cdopmMmupa B
nocrneacTeune nyn oT NaMmeToBu KNeTku. [15].

Cnep epagukauusiTa Ha naTtoreHa, egHa 4yact oT
edekTopHuTe CD8* T-knetku npuaobmsaT MMEHHO
nametoB deHoTun. NMametoBute CD8* T-kneTkn
npoabrkaBaT Ada CblUuecTByBaT B OTCbCTBUE Ha
natoreH [16, 17], kaTo ce xapakTepusumpaT CbC
cnocobHocT 3a camoobHoBsiBaHe. Te ,nocensiat”
NUMAONOHN U HENUMAOUOHN CTPYKTYPU B O4aKBaHe
Ha MOBTOpHa cpeLla CbC CrneumdUuYHUs aHTUreH, 3a
4a npugobumaTt oTHOBO edekTopHu dyHKumm [18].
CTteneHTa Ha NposiBneHne Ha ePeKTOPHUTE PYHKLK,
nponudepaTMBHUA KanauMTeT U CrnocobHocTTa 3a
homing, knacuduumnpatr namerosute CD8* T-kneTkn
B crniegHuTe cybnonynauun: 1) ueHTpanHo-naMmeToBU
(CMs, central memory cells): nocenasat numdona-
HUTE ThKaHW Nopaam BUCOKa ekcnpecus Ha numdouna-
HY XoyMuHr monekynu - CD62L n CCR7 n ca ocHoBeH
N3TOYHMK 32 OOHOBSIBaHe Ha nyra nameTosun T-numdo-
UMTK ocurypsiBsalumn ,BTopata BbrHa“ T-edeKkTopHM
knetku; 2) ecpektop-nametosu (EMs, effector memory
cells): Hanu4HK ca B UMpKynaumsita u B Henumdouna-
HUTe TbKaHW, (HMCKa OO0 Nnuncealla ekcnpecus Ha
CD62L n CCR7) u ocurypsiBaT nbpBaTa NWHUA Ha
3awmTa cpeLly MHGeKUnM nocpeacTsom HezabaBHa
edeKkTopHa PYHKLMS; 3) KNETKN B TbKaHUTE C PyHKUNS
Ha ,BxoaHa BpaTta“ (TRMs, tissue resident memory
cells) [3, 18] (tabn. 1 n cur. 2).

Ta6nuua 1. V Cy6nonynauuu CD8* T-knemku

SEHOTUN
HausHun

KNETBYHO-MOBBPXHOCTHN MAPKEPU
CD8+ CD45RA+ CD45R0O- CCR7+ CD62L+
EcbexTopHn CD8+ CD45RA+ CD45R0O- CCR7- CD62L-
EdbekTop-nameTosn CD8+ CD45RA- CD45R0O+ CCR7- CD62L-
LleHTpanHo-nametoBn CD8+ CD45RA- CD45RO+ CCR7+ CDB2L+

Cnopen cTeneHTa Ha akTuBauusa u npodwuna Ha
akTuBaunoHHuTe mapkepu (HLA-DR un CD38),
edekTtopHute n nametosute CD8* T-kneTku ce
noapasgenat Ha vetupu nonynauun: 1) HLA-DR*
CD38*; 2) HLA-DR*CD38"; 3) HLA-DR'CD38"; 4) HLA-
DR'CD38'.

CD38 e 45 kDa tun Il paHcMeMObpaHeH rmyKonpoTenH
C KNIOYOBa ponsi B TPaHCAYKUMSATA HA aKTUBALMOHHM
n nponudepaTneHu curHanu [19]. Exkcnpecupa ce Ha
NMOBbPXHOCTTA HA MHOXECTBO UMYHHU kneTtku (T-, B-
NK-kneTkn, MoHOUUTN, Makpodarn, 4eHOAPUTHU
KNeTKW, rpaHyrnoumT), KakTo U B paHHUTe dasn Ha
andepeHumauma Ha CD34* ctBonoBaTa knetka u B
HAKOM CONUOHW TbKaHW (MO3bK, O4YM, NpocTaTa,
naHkpeac, Myckynu, KocTu, 6b6peun, yepsa) [20].
Llnpoko pasnpocTtpaHeHaTa ekcnpecusi Ha CD38
MorekynaTa ce 00siCHsIBa C MpOTEeKTMBHATa M ponsi:
1) Bb3NpendaTcTBa yBpeau Ha HMBO MUTOXOHAPUW,
2) noBuMLaBa eHeprunHma Metabonnabm; 3) NpeBeH-
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UM Ha KneTb4yHaTa CMBbPT (anonto3a, HEeKpo3a,
aBTocbarus); 4) MHxMbMpa Bb3NanuTenHUTE NPOLECH;
5) OVpeKTHO noBuLLAaBa aHTU-OKCUAATUBHUSA Kanaum-
TET B KNeTkuTe U TbkaHute [21].

CteneHTa Ha ekcnpecust Ha CD38 e cTporo KoHTponu-
paHa 1M Bapupa B 3aBUCUMOCT OT CTeNeHTa Ha
MaTypauus u/unu knetbyHa aktusaums [38]. Bucoka
eKcrnpecus e xapaktepHa 3a paHHuTe T- 1 B-kneTbyHu
npekypcopu [22-24], 3a pasnuka ot 3penute dopmu,
npu KOUTO € TUMUYHA HUCKa ekcnpecust. [Npu akTneBu-
paHe obadye, NOBbPXHOCTHATa eKCrnpecusl Ha Tasu
MOreKyrna oT4eTnMBO HapacTBa. AKTUBUpaHUTe B-
KneTku nponudepupar u gudepeHummpar B aHTUTSNO-
npogyuMpalin nnasmabnactm n ObNro-XuWBeeLLn
nnasmatnyHu knetkm (CD38"/ CD19°) [25]. Mo
OTHOLLeHWe Ha T-knetbyHuUTe nonynaumm CD38 e ¢
perynatopHu nm nmyHomogynupaiwim dyHkumm [21].
Babhri v kon. ngeHTudmumpat cneumdmyHa cybnonyna-
umsa perynatopHu CD8* T-kneTku, ekcnpecupaium
BMCOKM HMBa Ha CD38 (CD38"/CD8*), cnocobHu aa
cynpecupar nponudepaumsata Ha CD4* T-nnmdoun-
TuTe [26]. T-numdpoumTuTe ¢ BUcoka CD38 ekcnpecus,
umat pegyuupaH nponudepatMBeH KanauuTeT, HO
nopgyepTaH noTeHumarn 3a npogykums Ha IL-2 (¢ pons
B nponudpepaunata, audepeHumnaumaTa u aktmeaumns-
nHaoyumpaHara knetbyHa cmbpT) U IFN-y (MHX1butop
Ha BMpYCHa pennukauus).

[aHHnTe, ¢ KOMTO pasnonarame KbM MOMEHTa co4ar,
ye CD38* CD8* T-kneTbyHUTE oTroBopu npn COVID-
19 ca aHanorv4Hu ¢ Tas3u Npu peauua apyrm nHexkumm
(HIV, CMV, EBV), kaTo ycTaHOBEHUTE OTKINOHEHUS ca
Han-oTYETNNBY Npu TexkuTe popmun. Peructpupa ce
noBULLIEH AN Ha umpkynupawmte CD8* T-numdoumnTn
ekcnpecupaln B1ucokn Hmea Ha CD38 nogobHo Ha
onucaHuTe npu ocTpa asa Ha nHdekuns ¢ EBV un
CMV [27, 28] wnu npu xpoHunyHaTa ¢asa Ha HIV
WH(pEKLMS, KbETO € YyCTaHOBEHA 3HayMMa Koperna-
UMOHHA 3aBUCUMOCT Mexay npoueHTa Ha CD38
ekcnpecupawute CD8* T-numdouunTtn 1 BUpemusTa.
Cnep npunoxeHne Ha aHTUPETPOBUPYCHa Tepanus
HMBOTO Ha eKcrnpecus u AenbT Ha LuMpKynupawute
CD38* CD8* aktuBmpaHu T-kneTku Hamanssa [29].

HLA-DR e knac Il monekyna Ha rmaBHUAT KOMMIEKC
3a TbkaHHa cbBMecTumocT (MHC). KoHcTuTyTMBHO ce
eKcrpecmupa Ha NoBbPXHOCTTa Ha B-numdountu,
MOHOLIMTU 1 Makpodaru, kaTo ce NnosiBsiBa B KbCHUTE
da3n Ha akTuBaums Ha T- u NK-knetkute, nopagu
KOETO e CMsATaH 3a KbCeH akTnBaunoHeH mapkep [30].

Ko-ekcnpecusta Ha HLA-DR n CD38 gedmHupa T.Hap.
Knacuyecku aktuBaumoHeH tun CD8* T-kneTku.
MHOXeCTBO nNpoyyBaHUsA co4vat, Ye Tasu KrneTbyvyHa
nonynauus npuTtexasa nogvyeptaHn edeKkTopHU
OYHKUMK, KaTO cneq oCbLLECTBABAHETO UM 3HaUYUTe-
neH gan ot npeactasutenute i 3armeart [31, 32]. MNpu
ocTpa BMpyCHa WHdekunst ToBa e cybnonynauuvsaTa,
B3emalla yvyacTve B KOHTpona Ha WMHAEKLMO3HUSA
npouec [33]. OT gpyra cTpaHa NpoabIIKUTENHOTO
noAabpKaHe Ha akTUBaLMOHEH cheHOTUM ce acoummpa
c nocneppalla 3aryba Ha pyHKUMOHaNHM cnocobHoc-
TW U NOBULLEHA KIeTbyHa CMbpPT [34], XapakTepHo 3a
XPOHUYHUTE BUPYCHU MHAEKLNN.

Mpoy4yBaHus ¢ akueHT Bbpxy HLA-DR*CD38'CD8* T-
knetkuTe [35, 36] ycTaHOBABAT, Ye BbNPEeKn HUCKaTa
cTeneH Ha aktuBauusa, Tasm CD8* T-kneTb4yHa
nonynauusi, MMa noBuLLIEHa NPEXUBAEMOCT U cyrnpe-
cvpa no-ycneLuHo BUpycHaTa pennukaums OT KNeTkuTe
ko-ekcnpecupawm HLA-DR n CD38 [35, 36]. To3u
aKTUBaLMOHEH (heHOoTUN ce MHAayumnpa OT NO-BUCOKMUS
aBuauTET Npu pasno3HaBaHe Ha BUMPYCHW enuTonu B
NPUCBHCTBMETO Ha HACKM NENTUAHW KOHLUEHTpaumm [36].
Mpun BoObp KOHTPON Hag MHAEKLMATA Ce yCTaHOBSBA
HUCBK npoueHT CD8* T-kneTkn ko-ekcnpecupalum
HLA-DR/CD38 n nosuweH npoueHT CD8* T-kneTku
ekcnpecupawm HLA-DR, Ho He n CD38 (HLA-
DR*CD38).

CD8* T-KINETbY4HU OTroBOPU MNMPU UMYHU3A-
UMA U AHOEKTUPAHE

CoblyecTByBaT MHOXECTBO MPOYyYBaHUS, Kacaelum
ponsita Ha CD8* T-kneTb4HMUsi OTFOBOP MpPU BUPYCHM
nHdekunn. Joseph D. Miller n kon. npoyysat Tesu
OTroBOPW NPWU UMYHU3ALNS C ABE OT Hal-ycrneLHuTe
KbM MOMEHTa BakKCUMHU CpeLly NpuYMHUTENnTE Ha
xbntarta Tpecka (PHK-Bupyc) n Bapuonarta (OHK-
BMpyc). Cnopepn AaHHUTE, KOUTO NyONUKyBaT, aHTUBK-
pycHuaT CD8* T-kneTbyeH OTroBop CpeLLy npuymnHu-
Tensi Ha XXbriTata Tpecka Bb3HMKBa Obp30, C MUK Ha 2°
™ cegmuua crned MMyHusauumsTa. o Bpeme Ha To3u
nuk 0o 40% ot nepudpepHo-kpbBHUTE (MK) CD8* T-
KneTKu ca ¢ akTuBauuoHeH oeHotun CD38*/ HLA-DR*
/ Ki-67*/ Bcl-2°", a cneundpunyHute CD8* T-kneTkn ¢
edeKTopHU hyHKLMM ekcnpecupar perforin u granzy-
me B [37]. OTyeTeHUTe npef-uMyHU3aLNOHHN
(6azanHun) HMBa Ha CD38* / HLA-DR* / CD8" T-knet-
knte ca 0.5%-2% ot neBkoUUTHUAT Bpoii. Ha 3™ n
7™M neH cnej UMyHusauusaTa, B nnasmata Ha
BaKkCMHUpaHUTe nuLa ce yctaHoBsiBa BupycHa PHK —
,TPaH3UTOPHA" BUpPEMUS, C NUK Ha 7* OeH, B OTrOBOP
Ha KOSITO e HabntogaBaHa ekcnaH3nst Ha akTUBMpPaHU
CD38* / HLA-DR* / CD8* T-kneTku ¢ nuk Ha 157" geH.
Kbm 307 goeH cnef uMyHusupaHe genbT Ha Taswu
nonynaumsi Hamarnsisa 1 ce 3aBpblla KbM OCHOBHUTE
npea-sakcuHanHu Huea [37]. AHUreH-cneunuyHuTe
edektopHm CD8* T-kneTkun 3arybBaTt akTUBaLMOHHUS
cv oeHOoTUN 1 ce audepeHunmnpar B NaMeTOBU KINETKU.
M3mepBaHeTo Ha IFN-y, npoayuupaH ot cneununyHmu-
Te CD8* T-kneTkn Ha 7" n 14" geH, ycTaHoBsBa
3HauMma Kopenauus ¢ 6pos Ha CD38* / HLA-DR* /
Ki-67* / Bcl-2'* CD8* T-knetkute. Kbm HacToALMSA
MOMEHT ca pa3paboTeHn MHOXECTBO BaKCUHU CpeLLy
SARS-CoV-2, HiKOM OT KOMTO 0400PEHN 3a NpUoxe-
HMe, KaTo JaHHUTe, Kacaelly cTeneHTa Ha chopMmpaHe
Ha NPOTEKTUBEH UMYHUTET, TeNbpBa NPeacToaT aAa
ObaaT aHanuaMpaHu, 0606 EeHN M OoKNaaBaHW.
[aHHnTe, ¢ KOUTO pasnonaraMme KbM TO3M MOMEHT ca
OT Npoy4YBaHUA Ha T-KNeTbYHUTE OTFOBOPU NpY Nunua,
npebonenysanu nHgekuusa cbc SARS-CoV-1 npuym-
HUTEN Ha TEeXKUs OCTbp pecnupaTopeH CUHAPOM
(TOPC) ot 2002 1. u cpoaeH Ha SARS-CoV-2, kakTto n
TakuBa, BKNtoYBawm nuua, npedonegysann SARS-
CoV-2. ImyHoreHHuUTe T-kneTbyHu enuTtonu Ha SARS-
CoV-1 ca cutympaHnu B yetunpu (S-, N-, M- n ORF3) ot
neTTe NpoTerHa Ha To3n BUpYyc, kato CD4* T-kneTbu-
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HUTE OTrOBOPY ca S-npoTenH pecTpukTupanm [38]. MNpu
nuuara, npexmsenu SARS-CoV-1 genbT Ha cneuu-
dunyHmTe CD8* nametoBn T-numdounTn, HagBMLaBa
TO3n Ha nametoBute CD4* T-kneTku. NepcuctnpaHeto
Ha Bupyc-cneumduyHuTe T-KneTku e 3a nepuog ot 6
0o 11 roguHW, KOeTo roBopwu 3a AbnrotTpaeH T-kne-
TbueH umyHutet [39, 40].

Dong T. n cbTp. nybnukyBaT pe3yntatu OT CBOe
npoyyBaHe, obxBallawo nuua npebonegysanu
COVID-19, cnopea KOUTO MPOTEKTUBHW MamMeToBMU
CD8* T-numdountun ce yctaHossasaT npu 70%, a
CD4* T-numdountn npn 100% ot uscnegsaHuTe
nuua. Helwo nosedve, T-KNeTbYHUAT penepToap npu
npebonenyBanu BKNOYBA OTTOBOPU HE CaMO CpeLly
S-npoTenHa, Ho u cpewy apyrn SARS-CoV-2 npote-
nHU kato N- (HykneonpoTteuH) n M- (MembpaHeH
npoteunH) [41, 42]. MNpoabmkutenHocTTa n edPeKkTns-
HocTTa Ha T-kneTbyHUsA umyHutet npu SARS-CoV-2
TenbpBa Lie ObZe OTYMTaH U OLIEHSABAH.

3AKITIOYEHUE

T-numdounTuTe UrpanT KNYoBa pons B reHepupa-
HETO Ha MMYHEH OTrOBOp Cpelly BbTpPeKNeTbYHU
MUKPOOpraHn3mu, KakBuTo ca Bupycute. Baanmogen-
CTBMETO MMYHHa CUCTEMa - BUPYC € CIOXHO U
CbLLEBPEMEHHO KPUTUYHO B OnpeadensaHe Ha naxona
OT MHekumaTa. Yecto KNMMHUYHUTE XapaKTEPUCTUKN
N Xo4bT Ha NpoTU4YaHe Ha edHa MHdeKuUs ce
onpenensT OT UMTonaTtu4HUsS ePekT Ha caMmns BUpPYC
OT eHa CTpaHa U UMyHONaTUYHUSA edPeKT Ha KNeTbu-
HaTa 3awuTa oT gpyra. Ponarta Ha T-knetkute u
TEXHUTE cybnonynauum nNpu pasnuyHUTE BUPYCHU
MHdekummn, BrountenHo SARS-CoV-2 npunynHuten
Ha COVID-19 n OTHOLLEHMETO MM KbM MpoLecuTe Ha
Bb3CTAHOBSIBAHE UMW YCMOXHEHUE N Pa3BUTUETO Ha
NPOTEKTUBEH UMYHUTET € OT U3KIIOUYUTENHO 3HaYeHne,
kaTto npoTekTnBHUTe CD8* T-kneTbyHM OTroBOpU ca
CcneacTBMe Ha KONeKTMBHAaTa (PYyHKUMSA U CrioxHaTa
konabopaumsa Mexay BCU4ku cybnonynauum edektop-
HW 1 NAMETOBU KNETKMN.
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ABTOAHTUTENA NPU PEBMATOUAEH APTPUT - AMATHOCTUYHO
M NPOrHOCTU4YHO 3HAYEHUE HA OMNPEAENAHETO

EneHA BUKEHTUEBA

Jlabopamopusi o KnuHU4YHa umyHoroausi — BoeHHomeduyuHcka akademusi, Cogpusi

AUTOANTIBODIES IN RHEUMATOID ARTHRITIS — DIAGNOSTIC
AND PROGNOSTIC SIGNIFICANCE OF DETERMINATION

ELENA VIKENTIEVA

Laboratory of Clinical Imnmunology — Military Medical Academy, Sofia

PE3IOME

PesmatongHuat aptput (PA) e CUCTEMHO XPOHUYHO-
Bb3NanuTenHo 3abonsiBaHe C NpPOsiBU Ha OECTpyk-
TMBEH MONUAPTPUT B KOMOUHALMSA CbC CEPONOrMyHM
OaHHM 332 aBTOpeaKTUBHOCT. XKeHu, nyLayum u nuua c
damunnHa aHamHe3a 3a OonectTa ca No-4ecTo
3acerHaTtu. XapaktepHa Haxogka npu 50-80% ot
nuuata ¢ PA ca aBToaHTUTEnara — peBMaTouaeH
¢akTop (P®), aHTUTena cpelly UUTPYNMHUPAHU
npotnenun (aHTn-CCP) u ap., KoMTo ce yctaHoBsaBaT
CaMOCTOSITENHO UNun B KombuHauus. o oTHoLeHne
Ha agnarHosaTta PA, peBmaTougHuUaT dakTtop e
ceporiormyeH Mapkep ¢ Hucka cneumnduyHocTt. Yecto
ce ycTaHoBaABa npu peaunua gpyrn cbCTOAHUA —
xenatnt C, cuHgpom Ha CbOrpeH, Ap., Kakto 1 npu
3apaBu Bb3pacTHU nuua. 3HauyuTernHa 4acTt oT
nauneHTnte ¢ PA umat aHTuTEna cpelly nentuau,
CbAbpXally LUNTPYNUHUPAHU aprMHUHOBM OCTaTbLM
T.Hap. aHTKU-CCP aHTUTENaTa, KOMTO ca MapKep C no-
BMCOKa CrneundunyYHOCT, yCTaHOBSIBAT Ce roauHu npeam
pa3BuTueTo Ha PA 1 mmat NpoOrHOCTUYHO 3HaYeHue
Mo OTHOLLEHWe pas3BUTUETO Ha epo3uun. [Jpyra rpyna
aBToaHTUTENa C NPOrHOCTMYHA CTOMHOCT ca aHTK-CarP
aHTuUTenara, acounmpaHu ¢ No-TeXKo NpoTmyaHe, no-
BMCOKa YeCTOoTa Ha UHBaNnan3aLnsa n CMbPTHOCT Npwu
onpegeneHu rpynu naumeHTun ¢ PA. YecTo npu nuua c
PA ce pokassaTt 1 aHTUHykneapHu aHtutena (ANA),
KouTO obaye nmMaT NPOrHOCTUYHO 3HAYEHNE, EANHCTBE-
HO 1 camo MO OTHOLLEHWE Ha toBeHUNHarta opma Ha
6onectTa. Cnpsimo obLarta nonynauusi, naumeHTnTe
¢ PA nmat ckbceHa NpoabIMKUTENHOCT Ha XMBOTa C 3
0o 12 roguHu. MNoBulleHaTta CMBbPTHOCT Mpu TAX €
crnefcTBMe Ha CbCOEYHO-CBAOBU WHLUMOEHTU U
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XPOHUYHOTO Bb3MnarieHne, OCHOBHO cpe[ nuuarta C
BMCOKa bonecTHa akTMBHOCT. PaHHaTa amarHocTtuka
€ KIIYBT KbM paHHa Tepanusa. CpaBHI/ITeJ'IHO HOBUTE
©GMOonornyHn Tepanun BoOAT 4O 3abaBsiHe Ha nporpe-
cndatac ﬂOD,O6pF|BaHe Ha Ka4eCTBOTO U NPOAbLIDKUTES-
HOCTTa Ha XXUBOT MNpn T€3N NauneHTn.

Knroyoeu dymu: pesmamoudeH apmpum, agmoasHuU-
mena, P®, aHmu-CCP aHmumena, aHmu-CarP
aHmumenama

ABSTRACT

Rheumatoid arthritis (RA) is a systemic chronic inflam-
matory disease that is manifested with destructive
polyarthritis in association with serological evidence
of auto reactivity. Women, smokers, and those with a
family history of the disease are most often affected.
Approximately 50 to 80 percent of persons with RA
have rheumatoid factor (RF), anti-citrullinated protein
antibody (anti-CCP), or both. RF is not specific for RA
and may be present in patients with other diseases,
such as hepatitis C, Sjugren’s syndrome, and in healthy
older persons. Anti-CCP is more specific for RA, is a
strong predictor of erosive disease and play role in
disease pathogenesis. Another group of autoantibo-
dies with prognostic value are anti-CarP antibodies,
associated with more severe course, higher incidence
of disability and mortality in certain groups of patients
with RA. Patients with RA may have a positive antinu-
clear antibody (ANA) test result, but the test is of prog-
nostic importance only in juvenile forms of this dis-
ease. RA-patients live 3 to 12 years less than the gen-
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eral population Increased mortality is mainly due to
accelerated cardiovascular disease and chronic inflam-
mation, especially in those with high disease activity.
Early diagnosis is the key to early therapy. The rela-
tively new biologic therapies may reverse progression
and extend life of this patients.

Keywords: rheumatoid arthritis, autoantibodies, RF,
anti-CCP antibodies, anti-CarP antibodies

BbBEOEHUE

PesmatongHuat aptput (PA) e aBToMmyHHa Gonect
(AWB), xapakTepusunpalla ce ¢ XPOHUYHO CTaBHO
Bb3nareHve 1 Hanuyne Ha aBToaHTuTena. 3acsra
okono 0.5-1% oT HaceneHneTo B cBeToBEH Mawab [1].
PasnpeneneHveTo no nos, codm No-BUCOKa YectoTa
cpen xeHute [2]. Cnopen kKnacudukKaumMoHHUTE
kputepun Ha ACR/EULAR ot 2010 r., Hanuyuneto /
nuncata Ha crneumdpu4HM aBToaHTUTENa — peBMaTon-
aeH daktop (P®, RF) u/unn aHtutena cpelty
UNTPYNMHUPaHU npoTenHu, aeduHupa PA kaTto
CEepono3nTUBEH Unn cepoHeraTneeH [3]. Yecto nuua,
NoTbpCUNK fekapcka nomoLy, nopagu pesmaTUdHM
OnrakeaHus, a BNocrneacTeme AmarHoctuumpanu ¢ PA,
KaKTO M Nnuua ¢ HeraTUBHU pe3ynTaTu OT TECTOBETE 3a
P® 1/ unu aHtu-CCP aHTUTENa, MMaT OTNOXEeHa BbB
BPEMETO [uMarHosa u cblecTBeHO 3abaBsHe BbB
B3eMaHeTO Ha pelleHue 3a neyexuve (Pratt A.G. et. al
2014). Te3n gaHHM nogyepTtaBaT guarHocTuyHaTta
HECUrypHOCT Ha 4acT OT cneyuanucTuTe, u3npaseHn
npeg cutyauusaTa — nauneHT npeacTaBsly ce C
Bb3nanuTeneH apTpuT U HeraTuBHU pe3ynTtaTu oT
HsIKOM TeCcTOBEeTe 3a 6onecTHo-cneumgmnyHN aHTUTeEnNa,
KOeTo Hanara no-3agb/I0o4eHOTO No3HaBaHe Ha
UMYHOMNOrMYHNTE NabopaTopHM KOHCTenauuu u
TAXHaTa MHTenpeTaums.

PEBMATOUAEH ®AKTOP (P®)

P® e aHTUTANO, HacodeHo cpelly Fc yyacTbka Ha
YyoBeLWKnAT umyHornodbynuu I (LT, IgG). Onucan e
npe3 1930 r. n e NbpBUAT ,6MoMapkep” 3a PA [4].
O6ukHOBEHO e oT IgM mn3oTun, HO ce JoKa3BaT CbLLO
aHTuTena ot IgG, IgA, IgE v IgD nsotun [5] (dwr.1).

IgA RF

e AY

IgM RF 1gG RF

Quzypal A

B xoga Ha BTOPUYHUTE MMYHHU OTFOBOPU CpeLly
WHpeKUMM Unu cneq MMyHu3auusi, ce Habnogasa
HopmanHa npogykums Ha P®. Ton e nonuknoHaneH
oT IgM un3otun, ¢ HUCBK adUHUTET N NpeacTaBnsiBa
dU3NONOrNMYeH OTroBOp, UMaLl OTHOLIEHME KbM

hOpMUPAHETO U OYUCTBAHETO (KNMPBHCA) HA MYHHM
komnnekcu (MK) [6, 7], nopagm cnocobHocTTa My ga
CBbp3Ba C NO-BUCOK acpmHUTET Beve arpernpanu IgG
monekynu unu UK, cnpsamo moHomepHusa IgG [8].
Mpennonara ce, 4e OTFOBOPHM 3a NpoayKuusaTa Ha PO
ca T.Hap. B1-knetku, kouto ca cybknac CD5+ B-
NUMAOLNTH, CeKpeTMpaLLM eCTECTBEHU NONUKNOHar-
HU, nonucneunduyHn n ¢ HUCHLK aduHutet IgM
aHTuTena. AHanu3 Ha HykneoTuagHuTe nocrnegoBa-
TEeNHOCTU B reHuTte, kogupalwmn PO, yctaHoBsBa
orpaHnyeH Habop Ha reHn BbB BaprabumHUTE PErMOHM
Ha nmyHornobynvHosaTa monekyna (IgV) npu 3gpasu
nvua, 3a pasnvka OT OrpOMHOTO pa3Hoobpasve npu
nuua ¢ PA [9]. Mpw HopmanHm obctositencTea PO nva
peanua dusnonornyHn dyHkumun: 1) nosuwasa
knupbHca Ha WK, nocpeacrtsom nosuliaBaHe Ha
aBuguTeTa 1 pasmepa uM; 2) ynecHsisa (oMKCMpaHeTo
Ha KOMMMemMeHTa 4pe3 cBbp3BaHe KbM lgG-cbabp-
xawm MUK [10]. 3a npoayumpaHeTo Ha BUCOKO
aduHuTeTeH, natonornyeH P®, kakbBTo € PO npu
nuuata ¢ PA, e Heobxogmmo dopmupaHe Ha UK
BKITOYBALLM B CbCTaBa CUM aHTUreHu, cnocobHu aa
cebpxar Toll-like peuentopute (TLR) OT noBbpXHOCTTA
Ha B-kneTkuTe, a nocrnenBalloTo KpbCTOCAHO-
cBbp3BaHe Ha B-kneTtbyHuaT peuentop (BCR) ga
Josene 0o TpaHcep Ha edheKTUBEH aKTUBALMOHEH
curHan [11]. Cekpeunsita Ha BUCOKO addUHUTETEH,
natonorvdyeH P®, HacTbnBa cnep npouecu Ha
coMaTtuyHa XunepmyTauus u U30TUMHO MPEeBKIoYBa-
He, 3aBUCELUN OT HaNUYMETO Ha T-KneTbyHa NoOMOoLL
[12]. Mpw 3gpaBm nuLa Te3n NpoLiecy ca caMoorpaHu-
YEHW U KOHTPONMPaHN Ype3 MeEXaHN3MUTE Ha aBTOMMY-
HEeH TornepaHc.

Mpn 60-80% ot nuuata ¢ PA ce yctaHoBsBa P® ot
IgM n3otun [13]. CneuundunyHocTTa Ha TO3M NokasaTen
3a PA, HapacTBa Cc HapacTBaHe Ha TUTbpa 1 C nosiaTa
Ha aHTuTena ot IgA nsotun. Hanuumeto Ha P® BbB
BUCOKM TUTPU U nosieata Ha P® ot IgA usoTtun ce
acoummpar ¢ epo3vBHN CTaBHU NMPOMEHU, N3BbLH-
cTaBHV nposiBn Ha PA n nowa nporHosa [13, 14, 15].
OnpegensHeto Ha PO no n3otun, uma oTHOLLEHNE KbM
AvarHosara, noBejeHNeTO 1 n3bopa Ha TepaneBTUYEH
noaxod. Hanuumneto Ha PO ot mnsotun IgA unm IgG,
npu oTcbCTBUETO Ha IgM e no-yecto npu nuua cbe
CMCTEMHa CbeAuHUTENHO-TbkaHHa Gonect (CCB),
OTKOMKOTO npu nuua ¢ PA, okaTo noBuLLEHUTE HUBA
Ha IgM u IgA, no npaBsuno ce acouuupart ¢ PA[16]. Ot
Jpyra cTpaHa nosiBaTa Ha pasnuYHUTe U30TUMNOBE
cnefBa TOYHO onpedeneHa nocrefoBaTeNnHocT, a
UMeHHO NMbpBO ce nosieaga IgM, nocrne IgA n Ham-
Hakpas 1gG P® [18], koeTo MOXe [da MOoCAyXu KaTo
oLeHKa Ha eBontouusaTa Ha PA [17].

MauneHTn, nonoxmntenHu 3a PP, nmat no-goowup
TepaneBTUYEH OTFOBOP MNpu nNpunaraHe Ha Rituxmab,
OTKOMKOTO NaumMeHTn HeratueHu 3a PO [18].

OcgeH npu PA, PO ce ycTaHoBsBa 1 Npu peauLa apyru
3abonsaBaHns 1 cbCToAHMA (Tabn.1). MNpu Hdekumnos-
HUTE CbCTOSHUA, TOW € NpexodeH U He BOoAM [0
yBpena. P® ce yctaHoBsaBa npu 40-50%, a B
onpefeneHy permoHn Ha ceeta npu 76% oT nuuarta c
xenatuT C BupycHa uHdpekums (HCV) [19]. Obpasy-
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BaAHETO My € pe3ynTaT Ha XPOHUY-

3abonsBaHe /| CbcTOsIHNE

YectoTa (%) | 3abonssaHe / ChcTosiHme [Yectota (%)

Ha CTUuMynauuna Ha MMYHHaTa

cuctema (UC) ot Bupyca. Jlnua ¢
BMUCOKM HMBaA Ha PP, 3agbrmkuten-

HO Ce n3crnensart 3a OTXBbpridHe Ha

HCV uHdekuns [19].

PeBmaTouaeH apTput 60-80% KpwornobynuHemus 70%
OBeHWneH nguonaTnyeH apTput 15% YepHoapobHa umposa 25%
McopuatuueH apTput <15% 3nokayectBeHun 3abonsBaHns 5-25%
PeaktBeH aptput <5% XpoHW4Ha capkomao3a 5-30%

[Opyru cbeanHUTENHO-TbKaHHU GonecTn

Bb3pacToBO 06ycnoseHo

MbpBUYeH cuHapomM Ha CborpeH

70% 3apasu nuua < 50 r.B. 5%

> gg/lneecceTHa CBEAMHUTENHO-TbKAHA 25% 3apaeu nuua 70 r.B. 10-25%
Ta6.nuua 1. 30%

CuctemeH nynyc eputemaTosyc

BupycHu nHdekummn

P® nipu pasnu4Hu 3abonsigaHusi CucTeMHa ckrneposa 20% [enra 10%
[Autoantibopdies. Shoenefeld Y. et al.

Elsevier 2007, p 758] NepmaTtommnosnt / Monumuosnt 20% HIV nHdekumns 10-20%
CuncTeMHn BacKynuTn 5-20% Xenatut C 40-76%

BakTtepuanHu 1 napasMTHU UHGEKLUn Xenatut A, B 25%

BaktepuanHu nHgpekumm 40% EBV, CMV uHdekuus 20%

TecToBeTe 3a onpegensHe Ha PO P heku ° heku °
cac p,06pa 4yBCTBUTEMHOCT 64- Cudounuc 8-37% XepnecHa nHdekuns 10-15%

90% [20], HO ¢ HucKka cneundmny-  Tybepkynosa 15% PyGeona 15%

HOCT (85%) [21] NO OTHOLLEHNE HA  Pasnuuny napasutosn 10-25%  Coxackie B 15%

aunarHosata PA.

MbepBoHavanHo P®, ce e onpene-

NS Ypes arnyTUHALUMOHHM TEXHUKN, Nopaam cnocob-
HocTTa Ha IgM pga vHayumpa arnyTtuHauus. Waaler-
Rose e nbpBUAT TECT, KOHCTPYMpPaH Ha NpUHUKUNa Ha
arnyTMHUpaHe Ha OBYM €PUTPOLUTU, CEHCUOU-
nusnpaHu keM 3aeLlkn IgG aHTtuTena [22]. B roguHute
TECTbT NPETbpPrsiBa pa3BuTne no oTHolleHue Ha IgG
HocuUTenuTe — BGEHTOHUTHU [23] UNU naTekcoBwU
yactuum [24]. MeTtoguTe, OCHOBaHU Ha arnyTuHa-
LUMOHHA TeXHUKA Ca KayeCTBEHW/NONYKONUYECTBEHN,
a YyBCTBUTENHOCTTa U cneunuduyHOCTTa UM 3aBUCK
OT BapuaHTa. [lpyr HeqoCTaTbK € HEBb3MOXHOCTTA 3a
onpepensiie Ha P® ot IgA wnu IgM unsotun. MNocte-
NEHHO aBTOMaTU3NpaHUTe TeXHUKU kKaTo ELISA,
HebenoMeTpus 1 opyru 3aMeHAT arnyTUHALNOHHUTE,
nopagu NecHoTO M3MNbIiHEHME, No-AobpaTta Bb3npo-
M3BOOMMOCT M Bb3MOXHOCTTA 3a KOnMyecTBeHa
oueHka Ha P® no knacose [25, 26].

AHTUTENA CPELLY LIMUTPYTMHUPAHWU MPOTEUHU
(AHTU-CCP)

3HaunTenHa vacT oT nauneHTuTe ¢ PA umat aHTuTena
cpelly nenTuaun, cbabpXawn LUTPYAUHUPAHHU
apruHMHOBK ocTaTbuu. Te3n aBToaHTUTeENa ca
obeanHeHn nog obLWOTO HAaMMEHOBAHUE aHTU-
UMTpyNuUHUpaHu nentua/npotenH aHtutena (ACPA).
ACPA Bb3HVKBAT B pe3ynTaT Ha eH31MHa JeaMuHauns
Ha aprmMHUHOBK OcCTaTbuUKU. EH3UMBT, yyacTBaly, B
npoLieca e nentuaun-apruHuH geamuHasa (PAD) [27].
Mpun xopaTta ca onucaHu 5 nsogopmun Ha PAD c
pasnuyHa TbkaHHa ekcrnpecwusi, cybcTpaTHa cneum-
mYHOCT 1 cybkneTbyHa nokanusaums [28]. OT Tax
camo PAD2 n PAD4 ce ycTaHOBSIBaT B CUHOBUSATA, KaTto
rnoBu1LLEHaTa eKCrpecusi Kopenupa CcbC CTeneHTa Ha
cTaBHO Bb3naneHue [29, 30]. OTroBOpHM 3a akTUBU-
paHeTo Ha PAD ca noBuweHnTe BbTPeKNeTbYHN Ca?*
HuBa [31].

®OU3MOMOTMYHO LUUTPYNMHUPAHETO € LIMPOKO pas-
npocTpaHeH npouec. 3a cuHTe3a Ha (PyHKLMOHareH
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muenuvH B LIHC ce naucksa unTpynuHUpEHe, Kakto u
npu chopMMpaHETO Ha POroBUYHUSA CIOW B envaepmMuca
[32]. MbpBOHa4arnHo ce e npeanonarano, 4Ye LuTpynu-
HUPaHWTE NPOTENHM ca creumcuyeH Gener 3a passuTre
Ha PA-CMHOBWT, HO BMOCneACTBME Ce YCTaHOBSsBa, Ye
NMOBULLEHO LIMTPYNMHUPAHEe uma 1 npu He-PA cMHOBUTH
[33]. Mpurema ce, Ye NOBULLEHOTO UUTPYNUHUPAHE € No-
ckopo berner Ha Bb3nanuTeneH NpPoLec He TOmnKoBa
cneuyndunyeH 3a ctaBute [34]. Tasm xunotesa e
noakpeneHa OT pasfnyHU aBTOPCKM KOMEKTUBMU,
Ccbo6LLaBaLLM 32 NOBULLIEHO LUTPYNMHMpaHe B benute
apobose Ha nywaum [35], BbB BEHLMTE MpU Nepuo-
OOHTUT [36], B TOH3UNUTE Npu TOH3MNUT [34], B MO3bKa
npu Anuxanmep [37] 1 MHOXecCTBeHa ckrepo3sa [38], B
MyckynaTtypata npu mMunosut [39]. LutpynuHupanu
NPOTEUHW Ce [OKa3BaT U B aTePOCKIEPOTUYHUTE MIIaKu,
KOeTo npefnonara OTHOLIEHWE KbM CbpPAeYHO-Ch0BU
ycnoxHeHus npuv nuua c PA [40].

B cbBpeMeHHUTE TECT CMCTEMU 3a JoKa3BaHE Ha TO3U
TUN aHTUTENa, ¢ uen nogobpsisaHe Ha aHanMTU4HaTa
YYBCTBUTENMHOCT M CNEUNPUYHOCT, NMUHENHUTE
LUUTPYNMHUPAHU NPOTENHM Ca 3aMEHEHN C LIMKITUYHU
unTpynuHmupanu npotenHn (CCP). OHec B nabopa-
TOopHaTa npakTuKa, LUMPOKO 3acTbMNeHn ca 272 n 3™
reHepaumns TectoBe 3a gokasBaHe Ha aHTuM-CCP
aHtuTena [41]. ACPA ot IgG, IgA unu IgM unsotun,
AokasaHu 4pes aHTu-CCP TecTOBe, Cce ycTaHoBsBaT
roavHu npeam passutneto Ha PA [42]. Manko npeawm
HadanoTto Ha 6onecTTa, ce ycTaHOBsIBa NOBULLEH Bpoi
Ha ACPA cneumndunyHocTuTe [42], ocobeHo TakmBa C
peakTMBHOCT cpelyy a-eHonasa (CEP-1/Eno5-21),
dmbpuHoreH (Fib)p36-52 n omunarpmx (CCP-1/Fil307-
324) [43]. Cnopen pasnuyHM npoyyBaHus aHTu-CCP
aHTUTenara, ca ¢ vyBcTBuTENHOCT 53-71% u cneuu-
dunyHocT 95-96% 3a gmarHosarta PA [21], kaTo ce
acouumpart ¢ No-TEXKOo NpoTudaHe [44]. loanHn npeau
Havanoto Ha bonectTta ce gokassart npu 23% ot
nuuarta, kKbM MOMEHTa Ha guarHosata npu 50% ot
nauMeHTUTE, @ Npy nNuua c 2-roguiiHa AaBHOCT Ha



OB30PU

3abonsiBaHeTo Mexay 53% no 71% [45]. B 3ppaBarta
nonynaums yectota Ha aHTU-CCP aHTuTenaTa e noa
1.5% [45], kaTo morat ga ce yctaHoBaT v npu 10% ot
nawuueHTUTe C Apyro peBmaTtu4Ho 3abonsieaHe [21, 45]
(Tabn. 2) OTpuuaTeNHUST pesynTaT oT TECTOBETE 3a
aHTN-CCP aHTuTEna, He oTXBbpnsa gnarHosaTa PA.

Ta6nuya 2. V 3a6onseaHus nozumusupauw,u aHmu-CCP
aHmumena [21]

CucTtemeH nynyc eputemaTtosyc 13.7-17%
KOBeHWneH nagnonaTnyeH apTput 24.1%
CnoHpunoapTponatum 4-9.7%
Bexuet 3.7%
CucTtemMHa cknepo3sa 11%
CuHgpom Ha CborpeH 22.1%
CmeceHa cbeanHUTEeNHO-TbkaHHa GonecT 88.0%
CpegamsemHoMoOpCKa Tpecka 13.5%
Ty6epkynosa 4%
XenaTtut C 33.3%
XVB 15.6%

AHTWUTENA CPELLY KAPEAMUMUPAHU MPOTEWHU
(AHTU-CARP)

HoBa rpyna aBToaHTUTENA C NPOrHOCTUYHA CTONHOCT
ca T.Hap. aHTMTenNa cpeLly kapbamunupaHn NpoTeENHN
(aHTn-CarP). AHTUreH-muLLeHa 3a aHTu-CarP aHTuTe-
nara ca npoTenHu, NpeTbpneny npoLec Ha kapbamu-
nauus, B pesyntar Ha KOeToO NU3NHOBUTE OocTaTbLM
ce TpaHcdopmupaT B NenTUAUN-XOMOLMUTPYNHOBK
[46]. MpoLechT BKMAOYBA HE-EH3MMHO, NOCT-TpaHcna-
LUMOHHO CBbP3BaHE Ha UmMaHaT C MOMeKynu, Cbabp-
Xawu NbpBUYHM aMUHHU UK TUOJOBU Tpynu u
dopmupaHe Ha kapbamunHu rpynu. LinaHatst e B
paBHOBECKE C ypesTa B YOBELUKUAT OPraHu3bM.
MoBnweHa kapbumunauma ce Habnogasa npu
XPOHUYHN O6BOpPeYHN 3abonsBaHusl, Bb3NanuTenHu
NpoLEeCU 1 akTUBHO THOTHOHONyLeHe [47]. Kapbamu-
nauusaTta € ¢ NPOrHOCTUYHO 3Ha4YeHWe No OTHOLLEHNE
Ha TepMuHanHata ¢asa Ha 6bOpeyHa HegocTaTby-
HOCT, y4acTBa B natoreHesarta Ha CbpeyHO-CbA0BUTE
3abonsiBaHMSA 1 B NPEBPBLLAHETO HSAKOW NPOTENHMU B
MULLEHa 3a aBTOAHTUTENa, KakbBTO e cnyyaar ¢ PA.
Cnopep Hsakou npoyyBaHuns aHTu-CarP aHTuTenarta ce
acoummpar € No-TEXKO NpOoTUYaHe, No-BUCOKa YecToTa
Ha MHBanNMAM3auus U CMbPTHOCT NpU onpeaeneHn
rpynu naumeHTun ¢ PA [48, 49]. YcTaHoBeHO e, Ye npu
nuua c T.Hap. ,npe-PA” cumntomatuka, aHTu-CarP
aHTMTenarta ce acouumpaT C NOBULUEH PUCK 3a
pa3suTue Ha PA, a HannumMeTo UM npu nuua c Beye

anarHocTtuuympaH PA, HO HeraTuBHu 3a aHTUCCP
aHTMTEeNna ce acouumpa C MO-TEXKW CTaBHU nopa-
XeHusa. [oknagBaHaTa 4YecToTa Ha aHtu-CarP
aHTuTenata npu nuua c PA e 45%, kaTo aBTOpUTE Ha
npoyyBaHeTo NpaBAT u3Boaa, ye aHTu-CarP aHTu-
TenaTta morat ga 6bgaT none3eH mMapkep npwu
cepoHeraTMBHN NAUMEHTU C Bb3NanuTeneH apTpuT 3a
HamansiBaHe Ha MpOLEeHTa Ha AMarHoCTUYHa Hecu-
rypHoct [46]. B audepeHumanHo AMarHOCTUYHO
OTHOLIEHNE O0COBEHO BHMMaHWE Mpu UHTepnpeTta-
umaTa n ynotpebarta Ha Te3u aHTUTena mauckeat
peovua opyrm ,He-PA” cbegUHUTENHO-TbKaHHU
6onectn (CTB), npepcraBsiwmM ce ¢ NposiBM Ha
Bb3nanuteneH aptput. B uacnegsaHe Ha Nakabo wn
Kon. yectoTarta Ha aHTu-CarP aHTutenaTa npu nuua c
PA e 47%, a w3ducneHata cneuyndpundHoct — 97%
(cpaBHeHue PA vs. 3gpaBu nuua). MNpn 21% ot
naumeHTuTe ¢ PA, pesyntaTnte OT TECTOBETE 3a aHTU-
CCP ca 6unu otpuuatenHu. CbLueBpeMeHHO Npu ,He-
PA” 3abonsBaHMsa Ha cbeAMHUTENHaTa TbkaH,
HamepeHaTa 4YecCcToTa e KaKTo crnejBa: cMeceHa
cbeguHuTenHo-TbkaHHa bonect (CCTB, MCTD) u
npunokpuealum (overlap) cuHapomu — 38%; MbpBUYEH
cvHapom Ha CborpeH — 36%; cuctemHa ckneposa (CC,
SS) — 23%; cuctemeH nynyc eputemartosyc (CJIE,
SLE) — 22%; Backynutu — 22%, KoeTo BOAU A0
HamansBaHe Ha cneundunyHocTTa Ha aHTU-CarP
aHTuTenata go 76% (cpasHeHue PA vs. ,He-PA” CTB)
[50]. N3BoguTte ca, 4ye aHTU-CarP aHTuTenarta
CaMOCTOSITENHO, HE Ca B CbCTOSAHME Aa oTaude-
peHuupart nuuara ¢ PA n HeraTuBeH pe3ynTar 3a aHTu-
CCP ot nauuneHTtute ¢ He-PA CTb n nepudepeH
Bb3nanuTeneH apTput. HanuumeTto Ha Te3n aBTOaH-
Tutena v npu gpyru CTh, HaBexxaa Ha MucbenTa 3a
BEPOATHO obLn/cnogeneHn nNaTtoreHeTUYHN mexa-
HM3MW U NbTULA, OTFTOBOPHU 3a pa3BUTUETO Ha
aBTOMMYHHUTe BonecTu. B koHTekcTa Ha Tasu
Bb3MOXHOCT, Camo Mo-3agbnbovyeHn u mawabHu
npoyyBaHusi 6uxa OoTroBOpUnM Ha BbMNpoca 3a
Bb3MOXHa HOBa, obLa 3a MHoxecTBo CTB TapreTHa
Tepanus.

Opyrn aHTuTena, xapaktepHu 3a PA ca aHTuTenata
cpely T.Hap. nepuHykneapeH akTop U aHTu-
KepaTMHOBUTE aHTWUTENa, KOMTO ca 6e3 NpunoxeHue
B nabopaTopHaTa npakTuka, nopagu TpygHOTO MM
onpegensHe.

YecTo npu nuua ¢ PA ce gokassat U aHTUHYKINeapHu
aHTuTena (ANA), kouto obaye Mmart NPOrHOCTUYHO
3HavyeHue, eJUHCTBEHO M caMO NO OTHOLIEHWE Ha
toBeHunNHata popma Ha 6onectta. OT gpyra cTpaHa,
nunuata ¢ PA, nposexpgawm tepanua ¢ TNFa-
nHxmnoutop (Adalimumab, Infliximab, Etanercept)
No3NTUBMPAT TECTOBETE 3a Hanuyme Ha aHTUHYK-
neapHun antutena (ANA) n aHTuTena cpey ABOMHO-
BepwxkHa [HK (aHTu-dsDNA) [Yukawa N et al. 2011;
Eriksson ¢ et al. 2005]. Te3an aHTUTENa ca HUCKO-
aBUAOUTETHU W cnej npekpaTsaBaHe Ha JNevYeHueTo
n34yesBaT, KOETO U3MCKBa MOBULLEHO BHWMaHWe npu
WHTepnpeTaumaTa Ha NnogobHa Haxoaka.
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MHTEPMPETALNA U KNIOYOBU MOMEHTU

PA
[OMAMHOC THMEH MAHEN
RF ulIgG anmw-CCP
v B v v
aHTH-CCF - aHT-CCP - BHTR-CCF # anmu-CCP +
RF- RF + RF - RF +
# l
Y L) \j
PA - manko BepoRTEH; RC-EEPOATHO ARYTO PEBMATHYEHD 4ECTO NpH PA - panka dasa; PEIYATAT CLEMECTHM ¢ QHarHozaTa PA;
" yUBTANOBRES C& CANO ADH 3afonasane UK KHGETLHA, KO “Npeapusa” NPOrpECHEHa cTagHa "npenpisa” PAIBNTHETO HA TEXKH
10-20% o7 naumenmiTe ¢ PA PEIYITATLT & CLBMECTIM ¥ C PA RECTRYKLNA CTREHH QECTRYKTHEHN IIMEHERNR

PA - CKOPUPALULA CUCTEMA U KINNACUDUKA-
LUMOHHU KPUTEPUU

OnarHosaTta PA ce nocTaBsi ¢ kKaTeropu4HOCT Npu 0oL
ckop e” 6 Touku [3] (Tabn. 3).

Ta6nuua 3. V¥ PA — KnacugpukayuoHHu kpumepuu [3]

CTaBHO 3acsiraHe foKa3aHo Cc oﬁpasHa AnarHocTuka

1 ronsima ctaea 0

N

2-10 ronemMmu ctaBu

1-3 manku ctasm 2

4-10 marnku ctasu 3

>10 manku ctasu 5
CeponoruyHu mapkepm

RF n aHTn-CCP B pedepeHTHa rpaHuua 0

RF unn antn-CCP < 3 ropHa pedepeHTHa rpaHmnua 2

RF unn antn-CCP > 3 ropHa pedepeHTHa rpaHuua 3

OcTtpodazoBu mapkepu

CRP n CYE B pedepeHTHa rpaHuua 0

CRP unun CYE B abHOpMHM 1
MpoAbLMKUTENHOCT Ha cCUMNTOMaTMKaTa

< 6 cegMuum 0

> 6 cegMumum 1
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BEPOATHOCT 3A PA3EWTHE HA PEEMATOWOEH APTPHT

Hucko-nonoxuntenHute pesyntartu OoT TeCcTOBeTe 3a
nokassaHe Ha P® n aHtu-CCP aHTuTena HocAat no 2
TOYKM, JOKATO-BMCOKO MOMOXUTENHUTE - MO 3, KOETO
cboTBeTCTBa Ha 1/3, pecnekTuBHO 1/2 OT MUHUMANHO
n3nckyemuTe 3a noctaBsHe Ha AmarHosata PA [3].
lMpomsiHaTa Ha knacudukaLMoOHHUTE KPUTEPUUN Ha
ACR/EULAR uenu nosuLLiaBaHe Ha YyBCTBUTEMNHOCTTA
Ha UarHOCTUYHUTE KPUTEPUM 3a NALMEHTUTE B paHHa
¢aza Ha bonecTTa, kK0eTo obaye e C LieHaTa Ha no-
HMCKa cneunguyHocT.

3AKITIOYEHUE

HanpeobkbT B TepaneBTUYHUTE Noaxoamn Npu nuuara
¢ PA couu, 4Ye KOnKoTo No-paHo ce 3arnoyHe fieveHne,
TonkoBa no-gobpwu pesynrtatu ce nocturat. 3a
onTumareH ce npuema NepuoabT BKIHOYBALL MbpPBUTE
Meceun OT MOMEHTa Ha nosieata Ha CcUMNTOMUTE.
[NonauTe oT cTapTUpaHeTo Ha Tepanusa Ha To3u eTan
ca no-gobbp OTroBOp, HaMansiBaHe aKkTMBHOCTTA Ha
OonecTHUs npouec, NpodunakTuka Ha KOCTHUTEe
€po3uun, NoBULLEHA YECToTa U NPOLABLITNKUTENHOCT Ha
peMmcumnTe, HamarieHa 4YectoTa Ha MHBanNUAM3auna u
nopobpsiBaHe KayecTBOTO Ha XWBOT. ETo 3alio
paHHaTa guarHosa u knacudpuumpaHe Ha naumeHTuTe
¢ PA ca oT nbpBOCTENEHHO 3HA4YeHME 3a NporHo3arta
Ha OonecTtTa, a UMYHONOrM4YHUTE NabopaTtopHU
KOHCTenaumm, NoaKpensiwm unmM oTXBbpnswm s ca
CbLLECTBEH MOMEHT OT TO3M MpoLiec.
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M3MEPBAHE HA 3PUTENTHOTO BHUMAHUE HA ABUATOPA
B PASJIIMMHUTE ®A3U HA NOJIETA YPE3 OKYJIOTPAD®CKA

(EYE TRACKING) TEXHOJOInsA

[JEAHHA ANEKCAHOPOBA, JTlosOoMUP ANEKCUEB

Kamedpa no asuayuoHHa u mopcka meduyuHa — BoeHHomeduyuHcka akademusi, Coghusi

EYE TRACKING TECHNOLOGY

OF THE AVIATORS VISUAL ATTENTION DURING
THE DIFFERENT PHASES OF THE FLIGHT

DEANNA ALEKSANDROVA, LYUBOMIR ALEKSIEV

Department of Aviation and Maritime Medicine — Military Medical Academy, Sofia

PE3IOME

MpunoxeHneTo Ha TexHomnornsTa 3a npocneasBaHe
Ha o4HWUTe ABWXeHus - okynorpadus (Eye Tracking)
ce yBenu4yM 3HavMTerHo npes nocrnegHuTe roguHn B
obnacTTa Ha Hay4YHUTe, MeQNLIMHCKN U MapKETUHIOBM
npoy4BaHus, a Hanocneabk MeToaAbT Npuaodu
nonynapHOCT B aBuaumsTa 1 noretHata cumynauus
3a M3cnegBaHe Ha YOBeLWKUTE CnocobHOCTU ”
orpaHuyeHus npu ynpasneHne Ha Bb3gyxonnasa-
TenHu cpencTea u npebuBaBaHe B aBMauLMOHHA
OKOInHa cpefa.

MoHacToALeM ycTpoicTBaTa 3a npocrenssaHe Ha
nornega morat ga ce uM3nonseaTt 3a 06eKTUBHO
n3MepBaHe Ha 3pUTENHOTO MOoBeAeHNe U KOTHWUTUB-
HOTO HaTOBapBaHe Ha MUINOTWUTE, pasnpeneneHneTo
Ha 3PUTENHOTO BHMMAaHWE BbPXY MUMNOTaXHUTE
npuBopu B pasnuuHUTe dhasn Ha noneTa, 3a onpee-
nsHe Ha eEeKTUBHUTE TEXHWKW Ha CKaHupaHe U
olLleHKa Ha neTaTtenHUTe YMEHUs Mo BpeMe Ha
o6y4eHNeTO 1 NnetaTtenHara npakTka Ha aBuatopuTe,
B MOMOLL| Ha NPOYyYBaHWATa 3a NoaobpsABaHe an3aiiHa
Ha nunoTckata kabuHa u KoHduUrypauusaTa Ha
MOMETHUTE UHCTPYMEHTH. LLIMPOKOTO NpunoxeHue Ha
O4YHUTE TpaKepy OTBaps Bb3MOXHOCTU 3a U3crnensaHe
Ha YOBELUKUS erleMeHT MpwW MorneT! B pearnHo BpemMe
1 nopaxkga usLano HoBu obrnacTv Ha uscnensaHe.

Knro4yoeu dymu: okynoepaghcka mexHonozaus,
3pumesiHO 8HUMaHue, obeKmusHU U3MepeaHus,
rofiem o UHcmpymeHmu

SUMMARY

The use of Eye Tracking technology has increased
significantly in recent years in the field of scientific,
medical and marketing research, and lately the method
has become popular in aviation and flight simulation
for human factor examination and in-flight monitoring.

Currently, eye-tracking devices can be used for ob-
jective measurement of aviators cognitive load and
visual behavior, of effective visual attention allocation
on flight instruments in the various phases of flight,
and to classify scanning techniques, to assess pilots
flying skills and training results, to support studies on
the improvement of the cockpit design and flight in-
struments configuration. The widespread use of eye
trackers opens up opportunities for exploring the hu-
man factor in real-time flight, and also gives rise to
entirely new fields of research.

Keywords: Eye Track Technology, Visual Attention,
Objective Measurements, IFR Flights

BbBEOEHUE

MunoTtute Ha CbBpPEMEHHUTE NneTaTeriHn FIJ'IaT(bopMI/I
nonagart B pa3Hoo6pa3HM CuUTyauum npu n3nbvliHeHne
Ha noneTHuTe 3aaavn, KOMTo N3NCKBaT pa3yind4HUN HUBa
Ha YMCTBEHO HaTOBapBaHe. B 3aBucumocT ot
KOTHUTUBHUTE YCUINA NPU yNpaBNeHNETO Ha Bb34YyX0-
nraBaTeriHoTo CpeacTBO U U3MNbJTHEHUETO Ha NneTartern-
HaTa MUCud, aBnatopute AEMOHCTpPUpAT pPasfinvyHn
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MoOenu Ha 3pUTENHO MoBedeHne U TeXHUKU Ha
ckaHupaHe Ha npubopuTe B nunotckaTta kabuHa [5].
3pUTENHOTO BHMMaHWE Ha onepaTopa No BpeMe Ha
noneT He e KOHCTaHTHa BenuuuHa, a Bapupa B
CbOTBETCTBUE C U3MbITHABAHWTE 3a4a4U B pasfMyHuTe
eTanu Ha neTtaTenHus NpoLec.

PasnnyHnte hasn Ha noneta: nanutaHe (M3ka4vBaHe
BbB BUCOYMHA), KPyM3 (XOPU3OHTANEH nomneT C
NMOCTOSIHHA CKOPOCT Ha onpefereHa BUCOYMHA) U
KaluaHe, HOCAT pas3finyeH NoTeHUManeH puck ot
WMHUMAEHT BbB Bb3gyxa. OkasBa ce, Ye nocnegHuaT
eran — a MMeHHO NoaxoAbT KbM Nosiocara 3a KauaHe
C npusemsiBaHe Kpuve Han-BUCOK PUCK NMpu ynpaene-
HUWeTo Ha netatenHuda anapaTt. Ouwe npe3 1999 r.
Khatwa n Helmreich cbo6uaBar, ye 46% (287 ot 621)
OT aBMaLMOHHMTE NPOU3LLECTBUS C cbaTarneH n3xos B
nepuoga 1980-1996 r. ca Bb3HWKHANM No BpeMe Ha
noaxo4a u KauaHeTo nopaaum 3aryba Ha KOHTPOM BbpXY
Bb3AyxonnaBaTenHoTo cpeactso [3]. Tasu asa Ha
rnosieTa Mma HsIKOKO eTana: u3paBHsiBaHe (nogpexaa-
He) Ha camorieTa CnpsIMO NUcTaTa; criefBa NoaXoAbT,
NPV KOWTO NUAOTBT NOCTENEHHO HAMarnsiBa CKoOpocTTa
1 HagMopcKaTa BUCOYMHA, 3a Aa NoAAbpKa NOCTOSIHEH
HaKMOH Ha CHWXeHWe OT oKorno 3° cnpsiMo 3emsaTa,
JOKaTo caMoneTbT JOCTUrHE NucTaTta; U Npu3emsBa-
HeTO — MaHeBpaTa, Npu KOATO HEMOCPELCTBEHO Npeaun
KOHTaKTa CbC 3eMsiTa, HOCLT Ha camorieTa Tpsibea aa
Obaoe Haco4veH neko Harope [1]. OTHocuTenHO
BMCOKMAT MPOLIEHT Ha aBUALMOHHU 3IIOMNONYKN Npu
KaLaHe BEPOSATHO Ce AbIMKM Ha MHAOPMALMOHHO ”
KOrHUTMBHO NMpeToBapBaHe Ha NurioTa B KparHaTa
cdasa Ha noneTta, koraTo TpsiIOBa Aa U3NbLIHWU cepust
OT NeTaTefniH1 MaHeBPU 3a OTHOCUTEIHO KpaTKo BPEME.

C BbBexgaHeTO Ha WHOBATUBHU TEXHONOrnu B
npoLecuTe Ha NUNOTUpaHe B CbBpeMeHHaTa aBnaLms,
ponsiTa Ha neTaTenHUs ekMna npu ynpasneHUeTo Ha
Bb34yXONnaBaTenHoTo CpeaCcTBO MOCTENEHHO ce
NMPOMEHS - OT UPEKTHO PbYHO KOHTpOnuMpaLy, bakTop
ce U3MeCcTBa KbM Ha[30peH erneMeHT B fneTtaTernHus
npoLiec, KOUTO OCbLUECTBSIBA MOHUTOPUHI HA aBTOMa-
TM3mpaHu cuctemm [6]. MNogabpkaHeTo Ha OTNUYHA
e(EeKTUBHOCT Ha MOHUTOpMHra obaye He e fecHa
3agjava. B HeoTgaBHawHO npoyyBaHe Casner u
Schooler [6] ycTaHoBsIBaT, Ye B eTanuTe Ha noneta,
KoraTo efuHCTBeHa 3ajada e fa ce noaabpxka
3pUTENEH KOHTPOI BbPXY CUCTEMUTE, MUMNOTUTE YECTO
npaBaT NPonyckx Npu HabnogeHneTo Ha npubopuTe.
B noknag Ha HaunoHanHusi cbBeT 3a 6e30nacHOCT Ha
TpaHcnopTta (USA, National Transportation Safety
Board) 3a aBrnauuoHH1Te 3rononyku B nepuoga 1978-
1990 . ce cbobLiaBa, Ye npu Hag 80% OT Bb3QyLLUHUTE
npounaLecTsms e bun Hanvue HegocTaTb4eH MOHUTO-
PUHI C HeaJekBaTHa KpbCTOCaHa MpoBepka. AKTUB-
HUAT 3pUTENEH KOHTPOM Ha napameTpuTe Ha norneta
B NunoTckata kabuHa ce okasBa BaXXHO YMeHUWe npu
NMNOTUPaHe C KPUTUYHO 3HadYeHne 3a Ge3onacHocTTa
Ha nonerta.

Cepl/I03H0 npean3BuKaTernictBo 3a aBMalNOHHUTE
cneunanncTtn npeactaBsngdBa BbMNPOCHT, KOWUTO

24

neduHnpa edeKTMBHUTE MOOENN HA 3PUTENHOTO
noBedeHne Ha aBuMaTopuTe B pasnuyHuTe dasm Ha
noneta [2]. lNpuema ce, Ye 4ype3 ckaHMpaHe Ha
noaxoAdswmTe netatenHy npudopu B onpeaerneH pea
N 4yecToTa, NMUNOTBLT MOXe Aa NOCTUrHE NpeLm3HOo
N3NbNHEHNE HAa MaHEBPUTE B NeTaTenHus npouec [6].
[MpaBnNHOTO pasnpedeneHne Ha 3puTENHOTO BHUMA-
HUe MexAay MUNoTaXHUTe ypeaun C KOPEKTHOTO
ThIIKYBaHe Ha JaHHUTEe OT TAX NeXM B OCHOBaTa Ha
nunoTupaHeTo no MHcTpymeHtn (Instrument Flight
Rules, IFR). I Tb11 kaTO neTeHeTO no npaBunarta Ha
WHCTPYMEHTaneH rnonet e 3puUTenHO KOHTponupaHa
OENHOCT, KOATO Ce BINUSE KaKTO OT KOFHUTUBHO/
WHOPMAaLIMOHHO NpeToBapBaHe, Taka U OT HeJocTa-
TbYHO YMCTBEHO HaTOBapBaHe Ha nunoTta npu
N3NbNHEHNE HA MOHOTOHHW 3a4a4u, PErMCTPUPaHETO
Ha OYHUTE ABWXKEHUS MOXe Oa NpedocTaBu LEeHEH
Habop OT faHHM 3a 3PUTENHOTO MOBELEHUE U
KOFHUTUBHOTO CLCTOSIHME U Ha onepaTtopa B pasnuy-
HUTe dpasn Ha noneta [4].

EYE TRACKING TEXHONOI s

V3amepBaHeTO Ha 3pUTENHOTO BHYMaHWe U paboTHOTO
HaToBapBaHe Ha aBMaToOpuUTE Mpu MNOneT e TpyaHa
3ajava, nopagv AMHAMWUYHUTE NPOMEHN B HMBATa Ha
KOrHUTUBHUTE YCUINUSA U CBBbP3aHUTE C TOBA NPOMEHHU
B 3puTenHute napametpu [5]. lpe3 nocnegHute
roauHu, obaye, MHOBaTMBHAaTa TexHonorusTa 3a
npocnegsBaHe Ha odHUTe ABuxeHus — Eye tracking,
Ce HaroXu KaTo efjHa OT Han-e(PEeKTUBHUTE TEXHWNKM
32 MOHUTOPUHI Ha NUNOTUTE U TAXHOTO 3PUTENHO
noseaeHue. MNMpocneassaHeTo Ha norneaa e eneras-
TeH, HeMHBa3VBEH METO/ 3a U3cneaBaHe Ha aBnaTopa
npuv peaneH n cuMmynaTnseH nonet. [laBa Bb3MOXHOCT
3a 00EKTVBHO N3MepBaHe Ha 3pUTENHUTE XapaKTepuc-
TUKW W onpeaensHe MoOenuTe Ha CKaHupaHe Ha
onepaTopuTe Npu U3NbIHEHWE Ha PasnNUYHKN netaren-
H¥ 3aga4n. MeTogbT 4OOM NONYNSAPHOCT B CbBpEeMEH-
HaTa aBMauuMs 3a U3crneaBaHe Ha YOBELLKOTO Habmto-
OeHve, npeocTaBsanky MHopmauua 3a pasnpeaerne-
HMETO Ha 3PUTENHOTO BHMMaHWE BbPXY 30HUTE Ha
WHTepec — netarenHnTe npubopu, Npu NUNoTMpaHe
no npasunara Ha MHCTPYMeHTareH Mnoner.

Uzo6paxerue 1. A  Okynozpaghcka mexHomnoaus
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NMPOYYBAHUA C EYE TRACKING 3A PA3MNPEAE-
NEHUE HA 3PUTENHOTO BHUMAHUE HA NMUNOTA

Ouwe npe3 1997 r. Bellenkes, Wickens n Kramer
HabnogaBaT pasnUYHXM MOAENN Ha ckaHupaHe Ha
ypeouTte B kabuHaTa npe3 pasnuyHUTE eTanu Ha
noneta. Te oTKkpuBart, Ye BbB ¢ha3nTe, B KOUTO Ce
NPOMeHS HaaMopcKaTa BUCOYMHA, MUITOTUTE CKaHUpaT
no-4ecTo BMCOTOMepa (anTtumepa). B To3n cmucsn,
npu nogxoga v kKauaHeTo, nopaaun 3arybarta Ha
BUCOYMHA MoraT da ce o4vakBaT Onu3Ku 3pUTENHU
napameTtpu. Ha npaktuka obaye, moaenbT Ha
CKaHuMpaHe Nnpu KalaHe 3Ha4NTENHO ce pasnuyasa oT
3puUTenHMa mMoaden npu noaxoga, TbW KaTto npwu
npusemsiBaHeTo, onepaTopbT, OCBEH Ye TpsibBa Aa
nunoTupa npeunsHo npocnegsiBakm gaHHUTE OT
npunbopuTe, B CbLLOTO BPEME Ce Hanara ga Habnoga-
Ba BbHLUHATa cpefja u nucrarta npeq camonerta [3].

l. MNpe3 nocnegHoTo AeceTuneTne HayyHu ekunu ot
HACA npoBexgat nogobeH Tun npoy4ysaHus ¢ Eye
tracking metoga kato yacT OoT nporpamara 3a
BbBEXdaHe Ha aBaHrapAHv aBUaLUOHHN TEXHONOUN
B CbBpPEMEHHMWTE NUNOTCKN kabuHu. EQHO oT nocnep-
HUTe U3NNTBaHUSA € ¢ MHoBaTuBHa 4D cuctema 3a
ynpasrieHune Ha noneta AFMS (Advanced Flight Man-
agement System) u HelHWA NOTPeOUTENCKN NHTEp-
denc AHMI (Airborne Human Machine Interface),
paspaboTteHn B DLR B Braunschweig, lepmanus [2].
Ponsita Ha nHTepdenca AHMI e ga npeaocTtass gaHHK
Ha NMnoTa 3a TEKyLLMTE NO3ULIMN U NONETHUS MapLUPY T
Ha camoneTta W ga nognomMara HaBUraLWMOHHOTO
ynpaBrieHMe Ha noneTta oT 6opaa Ha netaTenHus
anapart. 3a peanusaLus Ha U3NUTBaHNSTA € U3MOMN3BaH
cumynatop GECO (Generic Experimental Cockpit Ha
DLR, epmaHusi), KOUTO ocurypsiBa (pyHKLMOHAMNHO
eKBMBarneHTHa Ha peaneH nonet cpega. ObopyasaH
e C WwmupokoekpaHHu LCD ancnnewn 3a reHepupaHe Ha
W3KMIOYNTENHO peanuCcTuyeH ,BbHLLEH u3rnea“, CbLyo
Taka ¢ ovHa cuctema iView-X Ha SMI n oueH Tpakep
(AR-tracking) ( n3obpaxeHue 2).

OcHoBHarTa Len Ha Npoy4YBaHeTo e burna aa ce Hanpasu
OLEeHKa Ha pasnpegerneHneTo Ha 3puTenHoTo BHUMaHne
Ha NUNoTUTE NPY CUMYIaTUBEH NOIET, NPU U3MNON3BaHe
Ha HoBaTa cuctema 3a ynpasneHne AFMS. [uzanHbT
Ha M3NUTBaHETO e CbAbpxarn 8 cueHapus BbB hasuTe
Ha rnomnerta Kpyu3, noaxo4 u kauaHe [2], ¢ yyacTne Ha
15 aBuatopa 6e3 onuT ¢ KOHKpPeTHUSA nHTepderic AHMI.
MpencraBeHWTe pe3ynTaTn ce OCHOBaBAT Ha AaHHUTe
OT OYHMS Tpakep, 3anucaHu Npu U3NbIIHEHUE Ha
3ajaduTe No cueHapumnTe, CbabpXaluy peanucTuyHm
cCUTyauuum C HeovYakBaHU CbOUTUA KATO CIIOXKHM
METEOPOSIOrMYHN YCNOBUSA, OrpaHMyeHa nponycka-
TenHa cnocobHOCT Ha nucTaTta, noBpeaa B ypeauTe,
HEeTOYHW JaHHU, NMPOMEHM B Kypca Ha noneta,
HEBB3MOXHOCT 3a afiekBaTHa KOMyHMKauums ¢ KoHTpona
Ha Bb3QYLUHOTO ABUXEHMWE.

3a ga 6baoe aHanu3npaHo pasnpeferieHMeTo Ha
3pUTENHOTO BHMMAaHWE Ha NUAOTUTE, eKCNePUMEH-
TanHaTta nunoTtcka kabvHa e 6una pasgeneHa Ha 7
30HU Ha nHTepec (Areas of Interest, AOIs), npeacras-
nsBalwyn oTAenHuUTe netatenHu ypeaw. B kpanHute
pe3ynTtatn ce obcwxaar 4 OT TAX, KOUTO ca UMmanu
Han-ronsiMo 3HayeHue 3a oPopMeEHUs 3puUTeneH
moaen: AHMI — HOBUAT HaBuraumMoHeH MHTepdENC;
PFD — ocHoBHMAT noneteH aucnnen; HSI — nnanka-
TOPBLT 3a XopuadoHTanHoct, Windows — nHgmkaTtop 3a
BbHLIEeH nu3rnen. Okasea ce, 4e AHMI, PFD n HSI ca
OUNM OCHOBHUTE AMCMNEN, HabnaaBaHW OT NUNOTUTE
npu Taka geuHUpaHnTe cLeHapum Ha Npoy4BaHeTo,
a MHOMKaTopbT 3a BbHWeH mnarneq Window e 6un
Ba)Ha 30Ha Ha WMHTepec Npu Bb3npuemaHe Ha
BbHLUHAaTa cpeaa npuv KauaHeTo. ABTopUTe nsdncnasat
T.Hap. BpeMe Ha 3puTerieH NpecToun B NpoLeHTH (per-
cent dwell times, PDT) 3a Bcsika 30Ha Ha UHTEpeC, BbB
BCekn etan Ha noneta. PDT npeacrtaBsa BpeMeTo Ha
3abpXaHe Ha norrnefa BbpXy efHa KOHKpeTHa 30Ha
Ha nHTepec AOI, pasgeneHo Ha obuwiata cyma ot
BPEMETO Ha MPecTol 3a BCUYKM HabnogaBaHu 30HU
Ha uHTepec AQOIs, nspaseHo B %.

B npeouwHn npoyysaHusa Huettig, Anders n Tautz ca
pasKpuiv BOOELLOTO 3HaYEeHNEe Ha OCHOBHUS MOMeTeH
ancnnen PFD B CbBpeMEHHUTE CTbKIEHU KabUHK-
n3obpaxeHne Ha noneTHata MHdopmauust Ha guc-
nneun, ¢ Bpeme Ha npecton okono 40%, a 3a HSI
namepeHara CToMHOCT € OoT okomno 20%. Tean gaHHu
ca bnmskn go pesyntatute, nNyornvkyBaHW OT Opyru
asTopu (Mumaw, Sarter u Wickens), aHanuaupanu
3pUTENHOTO NOBEAEHME Ha NUIOTUTE B aBTOMaTU3n-
paHu noneTtHu kabuHu (35% 3a PFD; 25% 3a HSI) [2].

Pesyntatute ot npoy4saHeto Ha HACA nokasBar, 4ye
BPEMETO Ha NPecTou (3aabpkaHe Ha nornena) Bbpxy
KOHKpeTHUTEe 30HM Ha uHtepec (AHMI, PFD, HSI n
Windows) ce npomeHsi IpUOpPUTETHO B pasnuUyHUTE
eTtanu Ha noneta U MOXe [a ce pasrnexaa kato

<

U3o6paxeHue 2.

CbepeMeHeH niemamerieH cumMynamop
C 8B3MOXHOCTM 3a OKyrogpaghcku 3anuc (1, 2)
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OCHOBEH MokasaTern 3a 3Ha4YeHWeTo Ha OTAerHuTe
neTtaTtenHu ypeau npu nanbiHEHWe Ha noneta oOT
rnegHa Todka Ha nunoTa. Cnopep aBTopuTe, Habnoda-
BaHUTEe NPOMEHM B pasnpeneneHneTo Ha 3puTenHoTo
BHMMaHMe ca B Npsika Bpb3ka C eCTeCTBOTO Ha
netaTenHn 3agayu, KOUTO NUMOTUTE U3NBIHABAT B
oTAenHUTe eTanu Ha nonerta [2].

Taka Hanpumep, BbB (pasata Ha Kpyu3 AaHHUTE
pasKkpmBaT JOMUHUPALLATa pons Ha HOBUS UHTEPAENC
AHMI (PDT=60%), Tbl KaToO HaBurauuaTa e umana
BOLELLO 3HaYeHMe 3a U3MbIIHEHWE Ha 3ajaynTe no
CLleHapuuTe Ha MpoyyBaHeTo, A0KaTo AaHHUTE OT
OCHOBHUA noneteH gucnnen PFD 3a ckopocT u
BMCOYMHA ca HabnogaBaHy No-psako B Tas3m pasa Ha
noneta (PDT=15%), a HuUckara ctonHoct 3a Windows
(6%) noTBbpXKAaBa HecblleCTBeHaTa pond Ha
MHpopMaLmsiTa OT BbHLUHATA cpefa 3a oneparopa rno
BpeMe Ha kpyu3a [2].

— BB hasarta Ha nogxoaa BpemeTo Ha npecton PDT
BbpXY OCHOBHUSA noneteH aucnnen PFD HapacTBa
¢ 13%, Tbl KaToO 3HAYEHMETO Ha MHGOpPMaLMaTa
3a CKOpPOCT U BMUCOYMHA Ce yBenuyasa, JoKaTo
ponsiTa Ha HaBUrauMOHHOTO yMnpaBrieHne Hama-
ngsa (PDT 3a AHMI cnag ¢ 18%) [2].

— B®bB pasarta Ha npusemsiBaHe HapacTBa BPeEMETO
Ha 3agbpXaHe Ha nornega BbpPXYy OCHOBHUS
noneteH amcnnen PFD c owe 12%, KakTo 1 BbpXY
nHamkatopa Windows (ysenuuenue c owe 10%),
3a cmeTka Ha AHMI (HamaneHune ¢ 21%). lNo-
BUCOKUTE CTOMHOCTM 3a uHaukatopa Windows
OEeMOHCTpUpaT NoBULLEHOTO 3Ha4YeHWe Ha MHAOP-
MauusaTa 3a BbHLHATa cpega, nNpuynMHeHa ot
npeacrosiata 3ajava 3a KkalaHe, KOeTo NpuHyXx-
JaBa nuroTa no-4ecto ga Habniogasa nucrara.
Huckute napametpu 3a AHMI no Bpeme Ha
npu3emMsiBaHeTO ca B pes3ynTtaT OT HamansiBaHe
ponsiTa Ha HaBurauusiTa B TO3u eTan Ha norneta [2].

Bellenkes n cbTpygHuum npes 1997r. npaBaT eaHo
OPYro MHOro BaxkHO HabntogeHue. EkMnbT oTkpuBa
PasnUYHN TEXHUKM Ha CKaHMpaHe Npu HavyMHaeLwm u
npodecmnoHanHu NUNoTK, KOETo ce OkasBa B Mpska
Kopenauusa ¢ ymeHusaTa 3a nunotupaHe. Cnopef
pes3ynTtatute oT NPOY4YBaHETO MPU OMUTHUTE MUMOTU
ce yCTaHoBSBaT No-rofnsiM 0povi onkcaumm ¢ No-KpaTko
BpeMe Ha npecTon Bbpxy 3oHUTe Ha nHTepec (AOIs),
Han-4eCTO BbPXY VIHAMKaTopa 3a CKOPOCT Ha NeTeHe,
WHankaTopa 3a BepTuKanHa ckopocT u MHankaTtopa
3a BUco4rHa (Bucotomepa) [3].

C gopyrv oymu, no-4ectute M no-kpatku domkcauum
(3agbprkaHe Ha nornena) Bbpxy OCHOBHUTE NETaTENHU
ypeau BoasT OO MO-BUMCOKA ePEKTUBHOCT Ha CKaHW-
paHe — T.e. 3pUTENHUAT MOZEN Ha ONUTHUTE MUITOTU
ocurypsiea no-gobpo Ka4yecTBO Ha NuioTupaHe
(Shapiro & Raymond, 1989). CnegoBaTenHo, Moxe
Oa ce NpeanonoXxu, Ye npu UHCTPYMEHTaneH nonet
aBuaTtopuTe, KOUTO OEMOHCTpUpAT TEXHMUKA Ha
CKaHMpaHe C YecTu ouKcaLmMm n No-KkpaTko BpeEMe Ha
3agbpKaHe Ha nornega BbpXy 30HUTE Ha UHTEPEC —
NUNOTaXXHUTE MHCTPYMEHTM, e mMoraT no-gobpe ga
npu3emsT camorneta (M3obpaxeHue 3) [3].
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UzobpaxeHue 3. A  3pumeriHo ckaHupaHe Ha UHGHhOpMaUUs 6
nunomckama kabuHa

Il. CrnoBalLuku Hay4eH ekun nog pbkoBOACTBOTO Ha lveta
Skvarekova u Filip Skultetya npes 2018 r. nposexaa
N3NMTBaHe, YNATO Lien € Aa ce HanpaBu OLeHKa Ha
3pUTENHOTO NOBEAEHME Ha onepartopa npu U3mbriHe-
HVe Ha MnorneT Mo MHCTPYMeHTU. 3ajadvata um e buna
0a OTKPUAT MoJerna Ha CKkaHupaHe v pasnpeeneHune
Ha 3pUTENHOTO BHUMaHME Ha NUroTa Npu U3nbrHeHne
Ha npeumnseH 1 HenpeunseH NOAXoA 3a KalaHe, KakTo
W [a yCTaHOBAT pasfnukMTe B TEXHUKaTa Ha CKaHUpaHe
npw NUOTU C PasnNUYHM HMBA Ha ekcnepTeH onut [3].
lMpoyyBaHeTo e BKMOYBaAnNo 6 yyacTHUKa, pasgeneHu
Ha [Be rpynu: ONUTHW M HEOMUTHWU, cnoper Opos Ha
noneTHUTe 4yacose M netatenHusa onut no IFR.
EkcnepvMeHTanHarta 4YacT Ha M3nuUTBaHeTo e buna
npoBefeHa B TpeHnpoBbYyeH cumynartop ELITE S923,
a 3a perucTpvpaHe Ha O4HUTe ABUXKEHUS Ha ornepaTopa
ca 6unu nanons3eaHu Ge3KMYHM BUAEO-OYMNA 3a
npocriegsisaHe Ha nornega — SMI Eye Tracking Glasses
2 Wireless (SMI ETG 2w) [3]. lNMpeau aHanusa e 6una
HanpaBeHa CHMMKa Ha NuroTckata kabuHa B cumyna-
TOpa, KaTo KOMMIOTLPHUAT AMUCNNEN € OUn CermeHTu-
paH Ha ,30HU Ha WHTepec‘ — OTAenHUTEe neTaTenHu
ypeau, KOUTo NUnoTuTe ca Habngasany no Bpeme Ha
eKcrnepuMeHTanHusa noneT Npu M3nbliHEHWE Ha
HenpeuuseH noaxop, (non-precision approach, NDB) n
npewm3eH nogxon (precision approach, ILS) 3a kauaHe
Ha nucTtaTta. OCHOBHUAT neTaTteneH npubop npwu
M3NbrHeHVe Ha gBaTa nogxoda e 6un MHgukatopbT
3a HaknoH (attitude indicator) [3]. ManonaBanku
codptyepa BeGaze, aBTopuTe ca us4nucnunu peguua
KONMUYeCTBEHU 3pUTENHU NapamMeTpu, Mexay KouTo
Opon dukcauum, 6pon cakagu, oblwo BpeMe Ha
NpecTon BbpXy Bcsika 30Ha Ha nHTepec B % (total dwell
time) [3].

OnuTHUTE NUAOTU ca AEMOHCTpUpanun No-4ecTu
dumKcaumm ¢ No-KpaTKo BpeEME Ha NpecToun npu ABaTa
nogxopa. Pernctpupanute npu tax 120-140 cakagu
3a MUHYyTa (MpeMecTBaHWs Ha norneja ot ypen KbM
ypen), ca 3Ha4MMo noseye B CPpaBHEHNE C HEOMUTHUTE
aBmaTtopu CbC CTOMHOCTU OT nopsigbka Ha 100-120
cakaaum 3a MuHyTa. ToBa O3HayaBa, Ye ONUTHUTE
nunoTu ca ycnaeanu ga obpaboTaTr noneTtHaTta
MHOpMaUKMAa 3a No-KpaTko BpeMe, KOeToO UM e
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no3BonsiBano B paMmkuTe Ha Cblusa nepuoa na
CKaHupart 1 gpyrv obnactu Ha UHTEpEC, KaTo OTKpMBaT
N KopurmpaTt Bb3MOXHU rpeLuku [3].

o oTHOLWIEHME Ha NMPOLEHTHOTO pa3npegeneHne Ha
3pUTENHOTO BHUMaHME Ha onepaTopa BbpXy neraren-
HUTE UHCTPYMEHTU U NUCTaTa, Han-ronsiMa pasnuka e
HabniogaBaHa Npu M3NbNHEHWE Ha HenpeuunseH
noaxon Ha kauaHe NDB. HeonutHuTe nunotu ca
OEeMOHCTpUpann no-4bfaro BpeMe Ha 3agbpkaHe Ha
norneaa Bbpxy nNucTarta — 3anoysanu ca aa ckaHupar
nucrtata MHOMO NO-paHO OT OMUTHUTE NUMOTKU, NpuU
CamMOTO NpM3eMsiBaHe ca OTAENsANM NnoBeye BpeMe Ha
nucTaTa npepq TsX B CpaBHEHME C eKCNepTUTe, KOMTO
ca npogbiiKaBanu ga ckaHupart OCHOBHUTE MONETHU
WHCTPYMEHTW, Ha-Bede MHOMKaTopa 3a HaKIOH.
HaunHaewmte nunotu ca npegnoynTanu ga nonyyat
Tasn nHdopmaunsa AMPEKTHO OT BbHLLHATa cpena,
OpUWEHTMpPaNKK ce No BUAMMUSI XOPU3OHT ( n3obpa-
XeHune 4) [3].

(FAA 2012)

Fioure 2:  Parts of a PFI)  Garmin cshowwn. Others Similar.

UzobpaxeHue 4. A 30HU Ha uHMepec ebpxy Aucrnes Ha
nunomexkomo mabiio.

HeonuTHUTE NUNOTM NO-4YECTO ca JoMNycKarnu rpeLuKu
no BpemMe Ha nopxoda, Kato Han-cepuosHaTa oT TsX
Nnpy CKaHMpaHETO e nponyckaHe Ha MHaukaTopa 3a
CKOpPOCT Ha neTeHe, KOWTO € OCHOBEH MONeTeH
WHCTPYMEHT B Kkracudeckata ,T-00pa3Ha“ koHdury-
pauus Ha ypeauTe B kabuHata. lNMpu HUkakBU
obcTosITENCTBA TO3M NeTaTeneH Npubop He cnenga Aa
6bae npornyckaH Npy MOHUTOPWHIA MO BPEME Ha MOreT.
OcBeH ToBa, HEONUTHUTE MWUIIOTU MO-4YECTO ca ce
duKkcmpanm BbpXy eOuH KOHKPEeTeH UHCTPYMeHT. B
XO[,a Ha neTaTenHoTo oby4veHne 1 ysenuyasaHe 6pos
Ha netaTeriHUTE YacoBe MOCOYEHMUTE PELLKM MoCcTe-
NneHHo ca Gunn enMMUHUpPaHW. TexHnkaTa Ha cKaHu-
paHe Ha ONUTHWUTE NUOTK C No-ronsmM 6por dunkcauum
N NO-KpaTKO CpegHO BpeMe Ha MpecTon BbpXy
netarenHuTe ypeau 6e3cnopHo ocurypsisa no-gobpa
edekTuBHOCT Ha npusemsasBaHe (Novok, 2015), Ho
NpvaobuBaHETO Ha TO3M 3pUTENEH MOZEN € NpoabIi-
XWUTENEH MNpoLIeC, KOWTO Ce YCBOSIBA €OUHCTBEHO C
NpakTU4YeCcKn neTaTenHu TPEHUPOBKM 1 NOMETEH ONUT
no nHctpymeHTn IFR [3].

3AKIMIOYEHUE U ANCKYCHUA

PerncrpupaHeTo Ha O4HUTE OBUKEHMS U OOEKTUBHOTO
n3MepBaHe Ha 3puTenHuTe napameTpu upes Eye track-
ing npegocTtaBsa 6orat Habop oT MHpopmaums 3a
KOrHUTUBHOTO CbCTOSIHWE U 3PUTENHOTO NoBedeHue
Ha aBmaTtopa no Bpeme Ha nonet. EekTuBHOTO
pasnpegeneHne Ha 3pUTENHOTO BHMMaHWE Ha
oneparopa BbpXy feTatenHute npubopu B nunoTckarta
kabvHa 1 NpPaBMITHOTO ThIIKYBaHe Ha JAHHUTE OT TSX
ca B OCHOBaTa Ha M3MNbIIHEHMETO Ha noneT no
WMHCTPYMEHTW. Ypes ckaHupaHe Ha neTaTtenHuTe ypeam
B noaxoAsLy pen u YyectoTa B pasnuMyHUTE eTanu Ha
nonera, NUNOTbT MOXEe [a NOCTUTHE NpeunusHo
M3NbIIHEHWE Ha neTaTenHuTe 3ajayu, KOeTo e oT
peluaBallo 3HadeHne 3a 6e3onacHoCTTa Ha nosneTa.

Pa3rpaHnyaBaHeTO Ha TEXHUKUTE Ha CKaHUpaHe npu
OMUTHU N HaYUHaeLLW NUoTN yoeamTenHo paskpuaa
Ccepuo3HuTe Bb3MOXHOCTHM Ha Eye tracking meTtoga 3a
OLEHKa Ha neTaTenHUTe yMEHWS Ha nunoTa npu
N3MbITHEHWE Ha NONET MO UHCTPYMEHTU. TexHonorusaTa
Moxe Oa Obae u3nonssaHa ycnewHo B 0by4eHMeTo
Ha NUNOTMTE NpW YCBOSIBAHE MOJENa Ha CKaHupaHe
Ha onUTHWUTEe aBmaTopu. PernctpmpaHeTo Ha 3puTen-
HUTE NapamMeTpu Ha onepaTopuTe NpepocTass
Mone3HN AaHHM KaKTO 3a MHCTPYKTOpa Ha noreTa, Taka
n 3a obyyaBaHute nunotu. MHdopmauymaTta ot
nepcoHanHuTe pe3ynTaTh e AOCTbMHa Henocpen-
CTBEHO Cnefj Kpas Ha mnoreTHaTa cecust U Moxe Aa
Obae n3nons3saHa 3a aHanu3 1 oueHKa Ha nonera, a
CblLO Taka fa cnyxu u kato feedback 3a Bceku nunot
3a npoBepka Ha cobCcTBeHOTO npeacTassHe. [o3Ha-
HMsiTa 3a paboTHOTO HaToBapBaHe Ha obyyaemus
No3BOSISIBA HA MHCTPYKTOPA Aa YBENWYM UM Hamanu
TemnoBeTe Ha obyyvyeHne, cbobpaseHn M3LANo C
WHOVBUAYAINHUS KOTHUTUBEH KanauWuTeT Ha BCEKU
NUOT M NO TO3M HAaYUH MaKCUMarnHo fa yBenu4yu
edeKTUBHOCTTa OT 00y4eHMETO.

ManonssaHeTo Ha Eye tracking TexHonorusata gasa
Bb3MOXHOCT Aa 6bAe MOHMTOPMPaHO 3PUTEMHOTO
noBefeHne N KOTHUTUBHOTO CbCTOSIHWE Ha nunoTa
ype3 aBMO-eNneKkTPoHWKaTa 1 afanTUBHUTE aBToOMa-
TUYHM CUCTEMU NO BPEME Ha MOJIET, KOETO NPeAcTaB-
nsiBa HOB eTan B pa3BMTMETO Ha aBuaumaTa. Obopya-
BaHeTO Ha NUMNOTCKUTE KabWUHU C MHTENUIeHTHU
ycTponcTBa, KOMTO Aa HabniopgasaTt nunorta u
nogabpXaT akTUBHO BHUMAHWETO MY, Ypes BKIIIOYBaHe
Ha MHOBATMBHW CUCTEMU 3a NpeaynpexneHue, KouTo
Aa anapmupar npu HeagekBaTeH MOHUTOPUHI Ha
ypeauTe oT cTpaHa Ha oneparopa, Lie no3Bofn B
3HauMTenHa cTteneH ga 6bae HamaneH pUCKbT OT
aBMaLMOHHM NPon3LLIEeCTBMS B ObaeLLe.
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PE3IOME

docopopraHmyHnTe cbeguHeHns (POC) BkntouBat
OrpoMeH Opoi XMMWYHM areHTu, HAKOM OT KOUTO
HamMupaT LWMPOKO NMPUMOXKEHNE B arpapHusi CEKTOp C
uen sawuTa Ha 3emegenckata Npoaykums unu 3a
poaeHT KoHTporn. Te ca gokasanu cBodATa edeKkTuB-
HOCT, KOraTo ce npwunaraT npaBUITHO, HO CbLUO Taka
HepsiAKO MMa crnyyam Ha MHTOKCUKaUUKM C TAX, KOUTO
MOraT CEpPMO3HO Aa HaBpeaAT Ha YOBELLKUSA OpraHu-
3bM. CbBCeM Apyr € BbNPOCHT 3a HEPBHUTE areHTu
(TabyH, 3apwvH, 3oMaH, VX), KOUTO CbLUO NpuHagniexar
kbMm @OC. Te n3Ha4yanHoO ca CUHTE3MpPaHW B KA4ECTBO-
TO UM Ha XMMWUYHU OOMHM OTPOBHU BELLECTBa U ce
OTNMYaBaT C eKCTpeMHa TOKCUYHOCT 3a 603anHULUTE.
M kbM MOMeHTa BCe OLLEe ce 00CbXaaT KaTo Bb3MOXHM
M3TOYHULM 3a XMMUYEH TepopunabM. VIHTepeceH e
BbMNPOCHT AOKOMNKO YOBEK € 3allMTEH OT TEXHUTE
TOKCUYHM edOEKTU U KOM ca OMOXUMUYHUTE MEXaHN3MMU,
NocpeaCcTBOM KOUTO Ce peanusmpa Tasu 3awuTta. Kato
BCEKM OpYyr KCeHOOMOTMK, MonagHan B OopraHvu3ma,
HepBHUTE areHTn NpeTbpnsaBaT buoTpaHchopmMaums,
YMITO NPOLIEC 1 yHaCTHULUTE B HEro ca nNpeaTaBeHu
B HacTosLwus 0630p.

Knrowoeu dymu: ¢hocghopop2aHuyHU CbeOUHEHUS,
HepeHU azeHmMu, buompaHcgopmauusi, A-ecmepasu,
B-ecmepasu

SUMMARY

Organophosphorus compounds (OPCs) include a
huge number of chemical agents, some of which are
widely used in the agricultural sector to protect agri-
cultural products or for rodent control. They have
proven their effectiveness when applied correctly, but
there are also often cases of intoxication with them,
which can seriously harm the victim. The question of
nerve agents (tabun, sarin, soman, VX), which also
belong to the OPCs, is quite another. They were origi-
nally synthesized as chemical warfare poisons and
are extremely toxic to mammals. At the moment they
are still considered as possible sources of chemical
terrorism. An interesting question is to what extent
human body is protected from their toxic effects and
what are the biochemical mechanisms involved this
protection is realized. Of course, like any other
xenobiotic that enters the body, nerve agents undergo
biotransformation, which process and its participants
will be briefly discussed in this review.

Keywords: organophosphorus compounds, nerve
agents, biotransformation, A-esterases, B-esterases
BbBEOEHUE

docpopopraHnyHute cbeauHeHus (POC) kato
cpefcTBa 3a 3aliuTa Ha 3emederickara NpoayKuus nog
dopmarta Ha nectmunaun, npoabrkasaT ga Hamupar
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N3KMIOYNTENHO LIMPOKO MPUITOXKEHNE OCOOEHO B
pa3BuBalwnTe ce cTpaHu. lNMopaan HenpaBunHa
ynotpeba Bcsika rogmHa Te ca nprymHa 3a 3HavuTeneH
Opor OCTPU M XPOHUYHU OTPABSAHUSA KATO B HAKOU
crnyyaum ca npuyrHa 3a netaneH nsxoa [1-2]. Cneumano
msicTo cpeq ®OC 3aemMaT HAKOMKO CbeQUHEHUS, KOUTO
ce OTnMyaBaT C U3KITYMTENHA TOKCUYHOCT, pa3pabo-
TEHM KaTo BOMHN XUMNYHW BELLECTBA, U3BECTHMU KaTo
HepBHM areHTn (TabyH, 3apwH, 3omaH, VX), nopaau
edekTMTe UM BbpPXY LEHTpanHata u nepudepHa
HepBHU cucTemun. Beuykn Te ce gaBsBaT ectepu Ha
ankundocdoHoBaTta kucenumHa. 3apuH U 30MaH, KOUTo
nputexasat ¢riyop B CTpyKTypaTa Cu KaTo 3amMecT-
Balla rpyna, ca metundocoHOMpNyopnaHn ectepu.
B cTpykTypaTa Ha HepBHUTE areHTn NPUCHCTBA Bpb3ka
Mexay BbrrepogeH u gocdopeH atom (C-P), koaTo
OoTCbCTBa Npu Beuykm octaHanu ®OC. BaxHo e ga ce
oTbenexu, ye Bpb3kaTa C-P e CUrHO pe3ancTeHTHa KbM
xugponuaa [3].

O6woto mexgy POC 1 HEPBHUTE AareHTU € OCHOBHUAT
MexaHM3bM Ha OeNCTBUE, @ UMEHHO MHXMOUpaHe Ha
eH3uma aueTtunxonuHectepasa (ALXE). Toea, koeTo
OTNNYaBa HEPBHUTE areHTn oT BCUYku octaHanum ®OC
€, Ye crieq B3aMMOOEeNCTBMETO C eH3MMa Te NPeTbpns-
BaT BbTPELUHOMONEKYNHa peakuusi, N3BecTHa KaTo
,CTapeeHe", crieq, KOeTo NnocnegHnsaT ctaBa pesuc-
TEHTEH KbM CMOHTaHHa UNu npegussrkaHa (nocpen-
cTBOM peakTuaTtopu Ha XE) peaktuauus [4]. Kato
nocrneguua oT nHakTuemnpaHe Ha ALUXE e abBHOPMHOTO
HaTpynBaHe Ha aueTtunxonuH (ALX) B opraHusma u
CBPBXCTUMYMALMSA Ha XONUHEpPruiyHuTe CTpyKTYypn (M-
1 H-xonuHopeLenTopn) Ha LeHTpanHo 1 nepudepHo
HMBO C MOCMeABallo pasrpbllaHe Ha XONMHepruyHa
Kpu3sa [5].

FopeonucaHnTe cbbUTUATA NpU NOCTbMNBaHE Ha
HEepBHWUTE areHTuW B OpraHuMama, usrnexga, ye
npegonpenensaT U3xo4a Ha MHTOKCMKauuMsTa, KOeTo
BCbLHOCT He e TOoYHO Taka. [lpuumHaTa e, ye
60o3anHNLMTE pasnonaraT CbC 3alMTHU MEXaHU3MU,
KOWUTO Ca B CbCTOSHWE @ MUHUMMU3UpaT daTtanHoTo
CBbp3BaHe Ha XMMU4YHUTE areHTn KbMm ALIXE. Cnep
roouHn Ha ynoputa paboTta u uscnegBaHusa ce
yCTaHoBsiBa, Ye B OpraHuM3aMa HepBHUTE areHTu
npeTbpnsiBaT XMaponusa, MegumpaHa OCHOBHO OT
Taka HapeyeHuTe A-ecmepasu. B ekcneprvMeHTanHo
npoyyBaHe e yCTaHOBEHO, Ye efBa 5% OT NoCTbnunus
B OpraHvM3mMa 3oMaH B3aumopenctea ¢ ALUXE, nokato
ocTtaHanute 95% nognexar Ha AeTokcudukaums nog
dhopmaTa Ha pasnuyHn MeTabonuTHU peakunm [6].

Mo npuHumn getokcndukaumsTa Ha POC ce ocbLUecT-
BSIBA OCHOBHO 4Ype3 paslernBaHe Ha BPb3KUTE Ha
docdopHNa aToM B MorsiekynaTa Ha Komnrekca
NHXMbuTop-ALIXE. Bpb3knTe, KOUTO ca O0BEeKT Ha
aTakata 6uBaT ABa OCHOBHW TUNA, @ UMEHHO: aHXWA-
pugHu (P=0, P=S unu P-F) n ankunectepHu. B To3n
NpoLLeC MHOTO BaXKHa porns UrpadTt xugponusmpawimute
€H3UMMU, KaKTO U MEXaHU3MUTE Ha TpaHcep Ha HAKOW
byHKLMOHanHK rpynu ot monekynata Ha ®OC kbMm
eHJoreHHUTe cybCcTpaTu, KOETO B KpariHa CMeTka Boau
00 OeToKCcuMdUKaumnaTa Ha TOKCUYHUTE areHTu [7].
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Llenta Ha HacToAwMs o630p e Aa aHanusupa
BUOXMMUYHUTE acmnekT! U MeXaHU3MM, BKMOYEHU B
BGuoTpaHcopmMaLmsaTa OCHOBHO Ha HEPBHUTE areHTu.

ECTEPA3U, YYACTBALLN B METABOJIU3MA HA
HEPBHUTE AFEHTU

3HaunTeneH Gpon ecTepas3n ca B CbCTOsHME Aa
B3ammogenicteat ¢ POC 1 HepBHUTE areHTn, HO ToBa
cTaBa Nno pasnunyeH HauvH. Han-paHHaTta knacuduka-
UMSA Ha ecTepasuTe e HanpaBeHa OT M3BECTHUSA
Guoxmmuk npod. Aldridge, kaTo B Hesl Te ca pa3gaeneHu
B Tpu ronemu rpynu [8]. B nbpBaTa rpyna ca
BKIMOYEHN ecTepasnTte, xuaponuaupaium ®OC, kouto
ce saBsAIBAT TexHW cybcTpaTv n He nopnexart Ha
MHXMOMpaHe OT Te3an XMMUYHW areHTu. To3u Tun
ecTepasu ca HauMmeHoBaHu A-ecmepasu. B HayyHaTa
nutepatypa ce cpewiart peguua opyrn HassaHuA
OCHOBaBaLLM Ce Ha pasfMyHU TEXHN CBONCTBA KaKTO
cnepnga:

1. Cnopep cybcTpaTa, KOUTO Xugponuanpar oveat
30MaHasa, 3apuHasa, napaokcoHasa u ap.;

2. Cnopef xumu4yHaTa CTPyKTypa ca U3BECTHM KaTo
gocpompuecmepasu, gpocghopurngpocchamasu nnu
aHxudpa3su Ha POC.

Kbm BTOpaTa rpyna ce oTHacsT eH3VMu, HapeveHu
B-ecmepasu, kouto npu Blaumopgencteme ¢ ®OC u
HEPBHW areHT! nognexat Ha UHXMbupaHe, KOeTO e
NPOrpPECUBHO MO CTEMNEH M € 3aBMCMMO OT BPEMETO U
Temnepartyparta. Ta3u rpyna sknousa ALIXE, cepymHa
xonuHecTepasa (CXE), kapbokcunectepasa (KapbE),
TPUMNCWH, XUMOTPUNCUH, U APYTU.

TpetaTta rpyna ectepasun obxBalla oHe3n ectepasu,
konTo He B3anmopgenctaat ¢ POC 1 HepBHU areHTU n
ToBa ca C-ecmepasu. CnefaBa fa ce otbenexu, ye
®OC wmorat ga 6bgaT XMaponuanpaHu KakTo ot A-
ecmepasume, Taka u oT B-ecmepasume, Tbl KaTo e
YCTAHOBEHO, Ye KOHLEeHTpauuuTe Ha TOKCUYHUTE
areHTn B KPbBHOTO PYCNO U TbKaHUTe HamanseaT B
NPUCBLCTBMETO Ha eH3umuTe [7-11].

1. A-ecmepasu

CovrnacHo knacudukaumnara ot 1992 r. [12] xudpona-
3ume Ha ®OC n HepBHUTE areHTU ce onuceaT KaTo
cneymanHa obuwHOCT OT ,POCHOPHN TPUECTEPHMU
Xvaponasu, KOUTO BKITKOYBAT TPU rpynn eH3NMU:

— ¢hocpop moHoecmep xudponasu (EC 3.1.3);
— ¢hocpop duecmep xudponasu (EC 3.1.4);
— ¢hocpop mpuecmep xudponasu (EC 3.1.8).

MocnegHuTe Ha cBOW pen ce OensaT Ha ABe CXOOHMU
NoArpynu, a UMeHHo: apunduankungocgpamasu (EC
3.1.8.1) u duusonponungnyopgpocgpamasu (EC
3.1.8.2).

Apunduarnkungocghamasume B3auMogencTeaT CbC
cybcTpaTy KaTo NapaokCcoH, HO CbLUO U ¢ hocdhoHaTH
n cpoccpmHaT. [pyrn N3BeCTHN MMEHa Ha Ta3u rpyna
eH3uMun ca xudponasu Ha ®OC, A-ecmepasu,
napaokcoHasu, PON1, apunmpughocchama3su v opyru.
Te GuBaT MHXMOMPaAHM OT CbefMHEHMS, CNOCOOHM aa
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obpasyBat xenatu, Hanpumep EDTA, ocobeHo B
NPUCBLCTBME Ha ABYy3apsaHu noHu kato Ca?* [13].

Huusonponungnyopgocchamasume yyvactsaT B
Xngponmsarta Ha CUNHO TOKCUYHWUSA areHT AUU30npo-
nundpnyopdocdat, KakTo U CXOOHU CbeAUHEHUS,
0bpa3yBaiiku B KpaHa CMeTKa HETOKCUYHWN NPOAYKTY,
Kato gumnsonpunundpnyodocdopHa KMcenmHa u
dnyopeH noH. OTKPUBaAHETO N OXapakTepusmpaHeTo
Ha KOHKpEeTHWs eH3uMm aumsonponundnyopdocda-
Tasa ce cBbp3Ba C umeto Ha Mazur, KOUTO ro
noeHTuuUMpa B TbKaHUTE Ha rpusayn n 4Yoeek. o-
KbCHO uacneposatenute Mounter, Aldridge n Augusti-
NsSsSon ro oxapakrepuaumpaT HanbiHO U OTKpMBAT
HaNMYMeTo Ha pasnMyYHN TUNoBe AUU30MPONUIIGhTyop-
¢ochamasu B 3aBUCMMOCT OT npousxoda crnopen
GuonornyHmsa Bua. Tasu rpyna ydeHu 3a MbpBu NbT
JoKnagBa 3a Hanuuyme Ha TakbB €H3UM B MUKPOOP-
raHnamu [10]. Te3am eH3Mmu pearmpart C BUCOKO-
TokcnyHu POC kaTo 3oMaH, 3apuH, TabyH 1 oUn30npo-
nundpnyopgocdar n cbOTBETHO HOCAT HauMeHOBa-
HWS, KaTo 30MaHa3sa, 3apuHasa, mabyHa3sa, OuU30Mpo-
nungnyopgocham xudponasa N T.H. Te CbLLO Taka
Ce UHXMBUpaT OT XenaTHW areHTU 1 TAXHATa aKTUBHOCT
CbLLO U3NCKBa ABy3apsgHW NMoHW, kato Mg?*, Mn?*,
Co?", Ho He n Ca?'[14].

BaxeH npencraButen Ha A-ecmepasume ce siBsiBa
rapaokcoHasa, nasectHa kato PON1. Ts e uneH Ha
CEMENCTBO NPOTENHU, KOUTO BkNtousaT owe PON2 n
PON3, 4nnTo reHn ca pa3nonoxeHu Ha ObroTo pamo
Ha JoBelkaTta xpomo3oma 7. lNocnegHunTe ABe
napaoKCoHa3n NMaT XOMOJSIOXHOCT 0Korno 65% cnpsamo
PON1, HO BCBLLHOCT HAMAT XMAponu3aMpalla akTus-
HOCT cpelLly HepBHUTe areHTn n apyru ®OC [15-16].
PON1 ce cunHTe3aunpa B YepHuUs opob n ce cekpetmpa
Ha nopuuu B nNnasmaTta, KbeToO ce CBbp3Ba C
nunonpoTemHuTe ¢ BUcoka nnbTHOCT (high density
lipoproteins, HDL) [17]. KoHueHTpauusaTa Ha PONT B
YyoBellkaTa nnasma e okoro 60 mg/L, HO crneaBa aa
ce 3Hae, 4Ye Mexay MHAMBUAnTE ToBa KONMUYECTBO ce
konebae okono 13 nbTU. AKTUBHOCTTA Ha eH3MMa,
onpefereHa nocpeacTBOM KOMMMEKC OT FeHETUYHU
B3aMMoaencTBms 1 pakTopm Ha OKorHaTa cpefa u
XpaHUTENHUSA PEXUM MOXe [a rnokassa Bapmauum ot
nopsigbka 40 nbTn [18]. OcHoBHaTa u3nonormyHa
ponsa Ha PON1T uarnexga e fga 3awmrasa nunonpo-
TEUHUTE C BUCOKa MNITbTHOCT OT OKCuaaTuBHa Mogmcu-
kauusa [18-20]. Yosewkata PON1 BeposTHO €
BbBIIEYEHA B IEKAPCTBEHNS META00NMM3bM U NPEBEH-
umaTa Ha atepockneposarta [21]. EHgoreHHata PON1
e cebp3aHa ¢ HDL, konto ca HerHus OCHOBEH HOCUTEN
B KpbBTa 1 TOBa CbCTOSIHME Ce CYUTA, Ye MMa Npsiko
OTHOLLEHME KbM YBENUYeHaTa CTabMITHOCT Ha eH3NMa,
KakTo U Ha HEroBoTO NPOABLIIKUTENHO BpeMe Ha
Mony>X1MBOT B LUupKynauudarta [22-23].

MHTepecHO npoy4YBaHe e HanpaBeHO BbPXY reHoTmna
Ha PON1 n cepymHaTta akTUMBHOCT B rpyna oT 25
BeTepaHu, ydacteanu B onepauus ,I[lyctnHHa Bypsa“ n
20 pywu KoHTponHa rpyna [24]. YcTaHOBEHO €, ye
TpUMa OT BETepaHuTe MMaT Mno-roriiMa BEepOATHOCT
Oa nputexasart T.H. R-anen (OR xeteposurota unu R
XOMO3UroTa), pecrnekTuBHO MO-HUCKA €H3NMHa

aKTMBHOCT. To3un pe3ynTar nosaura sbnpoca ganu R-
reHoTuna (C MOHWXEeHa aKTUBHOCT CMpsiMO 3apuH)
MOXe [a NpeacTaBnsiBa pUCKOB (hakTop 3a npossre-
Hue Ha bornecTTa Ha BeTepaHuTe (M3BECTHA OLLLE KaTo
CUHOPOM Ha BeTepaHuTe OT onepauus ,[lycTuHHa
Byps“). Tasn xunoTtesa octaBa HENOTBbPAEHA Nopaan
Mankust Opor yvyacTHULUM B npoyyBaHeTo. [pyro
nogo6Ho n3cnensaHe obxealla rpyna ot 125 BeTepa-
HW, NPU KOETO Ce YCTaHOBSABA, Y€ NPU HAKOM OT TSX
aktmBHocTTa Ha PON1T e no-HUcka B CpaBHEHUE C
KOHTpornHara rpyna, 6e3 obaye fa e Hanvue 3Ha4nma
pasnuka, He3aBMCMMO OT reHoTMna Ha eH3nma [25].

B TOKCMKOMOrM4yeH acnekt e ycTaHOBEHO, Ye A-ec-
mepa3ume, Nony4YeHn n npedncTeHn ot Pseudomonas
diminuta ca cnocobHN fa HamanaT MHXMbUUMSTa Ha
Mo3b4yHaTa ALIXE n cepymHata XE npu muwiku,
OTPOBEHMU C Auusonponundrnyopdocdar u napa-
OKCOH. To3n edekT obade e no-cnab Npu MHTOK-
cvKauusi CbC 30MaH 1 TabyH [26]. CbLUMAT KONEKTUB
noctura sacurnBaHe Ha akTuBHocTTa ¢ 50% Ha
dochopTpuectepasa ot Pseudomonas diminuta
NocCpeAcTBOM 3aMeCTBAaHETO Ha LWMHK ¢ kobanT
(v3non3BaHu B cucTemara 3a npeyncreaHe). aHHuTe
OT NPOBEAEHUTE EKCNEPUMEHTU Cco4aT, Ye BbBedeHa
npogunnakTuyHo ¢gpocghopmpuecmepasama € B
cbecTosAHMe aa 3awmtn CXE n Kap6E ot guusonponun-
dnyopdocdart, 3apuH 1 3omaH. BaxHo e, ye ce
YCTaHOBSIBa 3aBMCMMOCT MEXAY NPOTEKTUBHUSA edDEKT
N cTeneHTa 1 BPEMETO 3a HACTbMBaHe Ha ,cTapeeHe
Ha MHXMOMpaHuTe eHaumun® [27]. dpyro npoy4ysaHe
couu, ye npeynmcteHa A-ecmepasa ocurypsiea
NPOTEKTUBHO OENCTBME, NPUNOXeHa NPponnakTn4HoO
npwv oTpaesiHe c TabyH [28].

O6GHagexgaBaln faHHM 3a TepaneBTu4HaTa edek-
TUBHOCT Ha 4yoBewka PON17 ca goknagBaHu npwu
WHXXEKTUPaAHETO Ha eH3Ma B kKa4ecTBOTO Ha Brocka-
BEHIKbpP. EH3MMBT 3alumMTaBa MOPCKM CBUHYETA OT
TOKCUYHUTE edPekTN Ha paLeMUYHN CMeCU, Cbabpxa-
wm P (-) P (+) nsomepwu KakTo Ha 3apuvH, Taka 1 3omaH
[23]. MNpe3 nocnegHoOTO AEecCeTUNeTne € nocTurHaT
3HauMUTeEneH Hanpeabk No OTHOLUEHWEe Ha Moaudu-
UupaHe Ha eH3uMHaTa U KaTanuTuyHa akTMBHOCT Ha
PON-1 nocpeactsoMm meToda Ha OupekmHama
esoroyus (direct evolution). Ton Hamunpa NpuNoXxeHue
B 6ENTBbYHOTO MHXEHEPCTBO U CE CbCTOMU B TOBA, Ye
HanogobsiBa npoLlecuTe Ha ecTecTBeHaTa cenekuus,
3a [Ja Haco4Ba NPOTEMHU UNN HYKNENHOBU KUCEMUHMU,
C Lilen nony4vaBaHe Ha XernaH NpoayKT 1 Moxe fa obae
npunaraH Kakto in vivo, Taka u in vitro [29]. Taka ca
noryyeHu BapuaHTu (MytaHTu) Ha PON-1, o3HayeHu
kato G3C9, KouTo NpUTexasaT KaTanuTuyHa edekTnB-
HOCT OT MHOro obbp nopsigbk, 3agoBonsiBalla
M3UCKBaHUATA 3a ycnellHa npodunakTuka cnpsimo
HaN-TOKCUYHUTE M3OMepPU Ha BcUYKkM G-areHTu. B
JonbrnHeHn Ha ToBa nocoyeHuTe PON-1 BapunaHTu
3anaseat 85-90% akTUBHOCT B NPOAbIDKEHME Ha 24
yaca [30].

2. B-ecmepasu

B-ecmepasume ca rpyna OT eH31MMU, KOUTO noanexar
Ha uHxnbupaHe ot ®OC kaTo Tasu peakuusl e B NpaBa
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3aBMCUMOCT OT BpPeMETo M TemnepaTtyparta. Tyk ce
oTHacAT ayemurxonuHecmepa3sa (EC ALUXE, 3.1.1.7),
cepymHa xonuHecmepa3sa (EC CXE, 3.1.1.8), kapbok-
cunecmepasa (EC Kap6E, 3.1.1.1), mpurcuH, xumo-
mpurcuH, n gpyrv eHsumn. ObLLa xapakTepucTuka Ha
B-ecmepa3ume e Hannune Ha cepuHosa XUOPOKCUIIHa
epyna 8 akmusHUme UeHmpose Ha eH3umume, KOSTo
UM OaBa crnocobHocTTa aa Bnm3aTt B peakuus ¢ POC
no eouH 1 cblly HaumH. Cnedsa oa ce otbenexu, ye
ALIXE, CXE u Kap6E npuHagnexar KbM CEMENCTBOTO
Ha 6/B xugponasuTe M MMaT BUCOKA CTeNeH Ha
XOMOIOXXHOCT Ha aMWHOKMCENMHHA NOCreqoBaTeNHOCT,
KaTo B CbLLIOTO BPEME Ce pasnmyaBar no onpeneneHu
KPUTWUYHW PETVIOHN, KOETO 00YCraBs TEXHWUTE PasfuyHn
OMOXNMUYHM cBOMCTBA. Hal-3HauMmmnTe BUOXUMUYHK
pasnuunsi Ha Tean ectepasmu ca CBbP3aHU CbC CTENEHTA
Ha npoLec, U3BECTEH KaTo ,cmapeeHe” Ha uHxubupa-
Husi om ®OC eH3UM N CbOTBETHO Ha TOBA Bb3MOX-
HOCTTa eH3MMbT Aa NPEeTbPsiBa CNOHTaHHa peakTUBa-
uMsa UNu peakTuBauus cnepn B3auMoOencTBUE C
OKCUMEH peakTtumsatop [31].

2.1. CepyMHa xosiuHecmepa3sa u AuemuJsixosiuHec-
mepa3sa

[B aHanocakcoHCckama numepamypa WUpOoOKO ce
u3ron3eam mepMuHUMe Jyosewka bymupurxosnuHec-
mepa3sa (human BChE, hBChE) u 4yosewka auemuri-
xonuHecmepa3sa (human AChE, hAChE)].

BuonornyHata pons Ha CEX, ussectHa oule KaTo
bymupurnxonuHecmepasa, He € HambfHO U3SICHEHA,
HO TBbPOO Ce 3Hae, Ye TO3N eH3MM ce MHXMbupa ot
TabyH, 3apuH, 3oMaH n VX, 6e3 ToBa Aa AoBede [0
KaKBMTO U A4a ca CMMNTOMM Ha OCTPa TOKCUYHOCT, HO B
CbLOTO BpemMe gornpuHaca 3a HamansBaHe Ha
CBOOOAHOTO KONMYECTBO TOKCMYEH areHT, LIMPKyupaLy
B opraHusma. 1o T03n HaunH CXE ponpuHacs 3a
3awmTtaTta Ha ALUXE B epuTpoLUTUTE U LEeHTpanHara
HepBHa cuctemMa OT HeobpaTuMo MHXMBUpaHe oT
CTpaHa Ha HepBHUTE areHTu [32]. YcTaHOBEHO €, Ye
CXE e cepuHOB ecTepa3seH rMUKONPOTENH, KOUTO ce
CMHTEe3Mpa B YepHusi pob 1 OT TaMm ce cekpeTupa B
nnasmarta. lNopagn ToBa eH3MMHaTa akTUBHOCT
Kopenupa ¢ pnU3nNonIorMyHOTO CbCTOSIHNME Ha YepHUs
Apo6. EH3nMbT e nssecteH ¢ 40 reHeTUYHN BapuaHTa,
KOWUTO Cce pasnmnyaBar Mo CBOSITa YyBCTBUTENHOCT KbM
XUMUYHUTE areHTu [33].

B nutepaTtypaTta ca usHeceHU MHOXeCTBO pe3ynTaTu,
KOMTO MOKasBaT, 4Ye YoBellukaTta OymupurixosruHec-
mepa3a (human BChE, hBChE) e HapexaeH bruocka-
BEHIKbpP 3a MNOBEYETO NPeacTaBUTENN HA HEPBHUTE
areHTU 1 e B CbCTOsSIHME Aa npeanasu nabopaTopHu
XUBOTHU OT TEXHUTE TOKCUYHN ecbekT [34-35]. OaHHu
OT eKCrnepuMeHTanHo npoyysaHe coyat, Ye BUCOKM
0031 OT eH3MMa Ca B CbCTOsIHUE A 3aLUUTHAT ONUTHUTE
XUBOTHM OT 5.5 LD, 3omaH 1 8.0 LD, VX. lNpnema
ce, 4Ye posa ot 200 mg hBChE e Heobxoauma, 3a ga
3aLLMTM YOBEK OT TOKCUYHUTE edpekTi Ha 2 LD, somaH
n VX [36]. Opyrn npoyyBaHus CbLUO NOTBbpXAaBaTt
HagexaHaTta 3awmTa, koaTo ocurypsisa hBChE (250
mg/70 kg) cpewy 1.0 LD,, oT HepBHK areHTu [37].
OcobeHo BHMMaHWe ce obpblia Ha dpakTa, Ye hBChE,,
nobvTta oT nnasma umMa gbibr NonyXXMBoT (40 4 AHK
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Ha MoJena Ha MoOpcKku cBuHYyeTa) 6e3 ToBa Aa e
CbNPOBOAEHO OT HEXEeNaHn CTpaHn4HU edekTtu [38].

Bce nak npaBaT BrneyaTrneHue BUCOKUTE [O3U OT
hBChE, Heobxooummn 3a NpOTEKUUS OT HEPBHUTE
areHTV 1 NpuynHaTa 3a ToBa €, Ye B3aMMOAENCTBUETO
MeXay eH3Ma U XUMUYHUS areHT € CTEXMOMETPUYHO
1 3aBbpLLIBA C HEFOBOTO HEOOPATMMO MHXMBMpPaHe [39].
3acera 1031 Npobnem ce oTynTa KaTo HEAOCTATHK Ha
hBChE, He3aBucMMO, Ye ca pa3paboTeHn meTtoam 3a
yBenuyaBaHe Ha fobusa.

MopobHo Ha hBChE n hAChE B3anmopelictea ¢ @OC
N HEPBHUTE areHTU cTexnomeTpudHo (1:1), KoeTo m
onpegens kKato buockaseHOXbPU oM nbpea 2eHepa-
yus. Ta ce oTnu4aea C MHOrO MO-BMCOKa CTEMNeH Ha
CTEPEOCEeNeKTUBHOCT cnpsamMo ¢ocopopraHnyHUTE
Cbe[VHEHMUs, KOETO MO3BONsBa [a pearnpa 3Hauu-
TenHo no-6bp3o ¢ Ps- nsaomepute Ha 3oMaH, KOUTO ca
Hamn-TokcuyHu [40]. Mak no Ta3m npuynHa hAChE
HeyTpanuanpa B No-3HauYnTENHa cTteneH u VX, Koeto
€ AokasaHo ekcrnepumeHTanHo [41-42]. OTHoBo obadve
OCTaBa OCHOBHUAT HegocTaTbk, Ye hAChE pearvpa ¢
HEpPBHUTE areHTN NO CbLUUSA HAYNH 1 OTHOBO Bb3HUKBA
BbMPOCHLT 3a rofieMUTe KONMMYeCcTBa OT MPOAYKTa,
HeobXoaMM 3a ocurypsiBaHe Ha 3awnTHus edoekT [43].

2.2. Kap6okcunecmepa3su

Kapbokcunecmepasume npu 603aiHnumnTe obxBaluat
MyNTUreHHa haMunns, YAMTO reHn ca NoKanmampaHm
B eHJonnasmMaTuyHus peTukynym [44]. Tean eHsnmu
XVOPOnU3Mpar ecTepu U TMIOECTEPU, KAKTO U aMUOHUTE
rpynu Ha KapOOKCUMHUTE KUCENUHWU. Te urpast
N3KIIYNTENHO BaxHa pons 3a metabonuama Ha
nunuante, eHOOreHHNTE MaCTHU KUCEMUHKU, CTepou-
anTe 1 ronam 6pon ectep, CbabpXKalLM fiekapcTea u
Opyrn akTMBHU CbCTaBKW (canuuunatu, nopasenam,
KOKaWH, XepouH, kancauuH n ap.). KapbE yyactear B
JeTtokcudukauuaTa Ha nectuumMan, apunakpunartu,
MUKOTOKCUHU (T2 TOKCWH) 1 ecTepn Ha HUKOTUHOBAaTa
KncenuHa [45].

MpodunbT Ha KapbE B YOBELLKOTO TSSO BCE OLE He
€ HanblHO Mn3y4eH. lNMpueTto e, Ye T3 EH3UMMU
OTCBLCTBAT B YOBELLKaTa NniasmMa, Ho 3a CMEeTKa Ha ToBa
ca HanuyHu B epUTPOLNTUTE, MOHOLMUTUTE, YEepPHUS
apob, 6Lbpeunte, 6enute apoboBe, KoxaTa U
HaszanHata nurasuua [46]. JonbnHUTENHN nU3cnen-
BaHWUs co4art, Ye kapbokcunecTtepasute ca npeacra-
BEHM CbLLO B peauLa opraHi 1 TbKaHu Ha YoBeKa KaTo
MO3bK, CTOMaX, MITEYHM XMne3un, naHkpeac, TbHKU
YepBsa 1 cepyM [47]. Taka n3bpoeHo pasnpeneneHneTo
Ha Kap6E scHo nokasea, Yye ce HamupaT B opraHu u
TbKaHW, KOUTO MbPBU BNM3aT B KOHTAKT C HEPBHUTE
areHTun (HocHa nuraemua, 6enm opoboBe), KaKTo 1 Npu
pasnpeneneHmeTo Ha TOKCUYHUTE areHTu B LMpKyna-
umaTta (eputpoumTn, MOHOUMTK). ToBa nNocTas4
BbMPOCHT Kak Te3M eH3MMM MoraT ga NpPOMEHSAT
OTroBOpa Ha opraHuama KbM TOKCUYHUTE edekTn Ha
XUMUYHUTE areHTU. Hanara ce MHeHMETOo, Ye oxapak-
TepU3NpaHeTo Ha 3aLUUTHUTE crocobHOCTN Ha KapbE
cpewy ®OC unsnckBa KOMMMAeKCeH noaxon, KoMTo
BKITHOYBa HE CaMO KONMYECTBEHW CTOMHOCTU, HO CbLLO
oLeHsIBaHe Ha aduHUTETa M aKTMBHOCTTA CNpPsSIMO
nHxmnbuTopa [47].
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3HaveHneTo Ha KapbE 3a meTtabonunama n buoTtpaHc-
hopmauuaTa Ha pochopopraHNYHUTE UHCEKTULINAN
€ 3agbnboYeHO NPOy4YBaHO B MMHANOTO, @ CbLUO U
noHacTosiem. OBCTONHO 0OCHKAaHE Ha TO3U BbMNPOC
MOXe [la ce HaMepu B Hay4HaTa nutepartypa [48].

MpoBexpaHu ca peauua ekCcnepuMeHTU, Lensawm
yCTaHOBSAIBAaHETO Ha Bpb3kaTa Mexay KapbE u
TOKCUYHOCTTa Ha HepBHUTe areHTn n ®OC. B
TOKCMKONOrn4eH acnekt olle npe3 1984 r. e ycraHo-
BEeHa ponsaTta Ha ra3MeHama anuecmepasa (Ctapo
HanmeHoBaHWe Ha kapbokcurnecmepasa) 3a Mogynu-
paHe TOKCMYHOCTTa Ha 30MaH. HeHoTo MHXnbupaHe
nocpeAcTBOM MeTabonuT Ha TPU-OPTO-Kpe3un
docdat Boan 40 psi3KO NOKayBaHE Ha TOKCMYHOCTTA
Ha 30MaH, B yCrOBUSITa Ha eKcnepuMmeHTaneH mogen.
O6paTHO, NOTeHUMpaHEeTO Ha aKTUBHOCTTA Ha
nnasmeHara anvecTepasa, nocpefcTsom heHobapbu-
Tan, BOAW OO0 pedyuMpaHe Ha TOKCUYHUTE eekTu.
ABTOPBT CTUraT A0 3aKIOYEHUETO, Y€ BEPOSATHO
nnasmMeHama asnuecmepasa urpae pons Ha geno,
KOETO Brinsie Ha NPOTUYaHETO Ha MHTOKCUKaumsaTa [49].

MopobHW pe3ynTaTu ca NonyyYeHu B ONUTK in Vivo Ha
Mofena Ha NibXoBe, NPy KOeTO Ce HaMmpa LLecTKpaT-
HO HapacTBaHe Ha TOKCUMYHOCTTa Ha 30MaH B Crnyyaw
Ha npeaBapuUTENHO UHXMOMpaHe Ha akTMBHOCTTA Ha
kapbokcunecmepasama [50]. Ctura ce go 3akntoye-
HMETO, Ye AeToKkcuduKkaumsTa Ha pocoopraHuyHUTE
CbedMHeHns OT CTpaHa Ha kapbokcuriecmepazama
urpae MHOro BaxkHa porisi M0 OTHOLUEHWE Ha BUCOKO-
TOKCUYHUTE NpefcTaBUTENU Kato 3apuH, 30MaH 1
TabyH, nputexasawm LD, <2 pmol/kg v nma 3Haun-
TENHO Mo-OrpaHMYeHo 3HavyeHue Npu No-mMarnko
TOKCUYHUTE areHTu, KaTto Hanpumep OUXIIOPBOC
(LD,,=98 pmol/kg). Ta3u koHcTaTtauus Hamupa
obsicHeHne BbLB bakTa, 4Ye peanusampaHeTo Ha
TOKCUYHUTE edeKTn npu ochopopraHUyHUTE
NMHCceKTUUMAN (OUXNopBOC) ce NoCTUraT npu cpaBHU-
TENHO BUCOKWM KOHLIeHTpauuwn. ToBa npeanonara, 4e
OCHOBHaTa porisl 3a TaxHaTa AeTokcudukaLms ce naga
Ha A-ecmepasume, Tbi KaTO TsXHATa KaTanuTuyHa
aKTMBHOCT € MnpornopuuoHanHa KbM cybcTparHaTa
KOHLIeHTpaums n ce uspasssa 8 mM [11, 51].

Mma obade n obpatHUTE HabNOAEHUS, KOUTO co4ar,
Ye yBeNnMYaBaHETO Ha aKTUBHOCTTA Ha Kapbokcuil-
ecmepa3ama BOLMW 4O OTcnabBaHe Ha TOKCUYHOCTTA
Ha peguua ®OC. AKTMBHOCTTaA Ha eH3MMa MOXe Aa
6bae noteHumupaHa 6nuso 80%, nocpencTeoMm
€eH3MMHa MHOYKUMS C npunaraHeTo Ha doeHobapbuTtan,
npy KOeTo ce nocTura ABYyKpaTHO HamarnsiBaHe Ha
TOKMYHOCTTa Ha TabyH 1 3oMaH [52]. HanbnHo cxogeH
pe3ynTat e HabnogaBaH OTHOBO B ONWTW in vivo, Npu
KOeTO aBTOpbT OBECHSsIBA NMOHMXKXABAHETO Ha TOKMCY-
HOCTTa Ha 30MaH ¥ TabyH Cc yBenuM4yaBaHe Ha
Konmn4yectBoTO Ha KapbE, a He cbC 3acunBaHe Ha
aKTMBHOCTTA Ha APYr XMAPONU3MpaLLm eH3MMK KaTo
30MaHa3sa u gp. [53].

Ha kapbokcunecmepasama ce rnefa kaTo HagexaeH
6urockaBeHmkbp Ha POC No ABE OCHOBHU MPUYUHM:
Mbpeata e, Yye nHxmbupaHata ot POC KapbE He
npetbpnsiBa 6bP3 NpoLec Ha ,CTapeeHe”, KakTo e
HanpuMMep MNpu aueTunxonuHecTepasaTta. Tasu

pasnuka e OT U3KMIYUTENHO 3HayeHue, 3aLoTo
0aBHOTO ,,cTapeeHe" Ha koMrnekca MHXMobuTop-KapbE
Nno3BoJisiBa HEMOBOTO YCMELIHO peakTMBMpaHe OT
CTpaHa Ha OKCMMHUTe peakTmBatopu Ha XE. Taka
€H3MMbT C Bb3CTAaHOBEHA aKTUBHOCT Ce Bpblua B
LUMpKynaumsita u e roToB 3a CBbp3BaHe C HOBa Nopuust
NHXMbUTop; BTopaTta npuynHa e, 4Ye akTUBHUAT LLEHTHP
Ha Kap6E e 3HaunTenHo no-ronam ot To3n Ha ALIXE,
KoeTo BOAM [0 NoTeHuuMpaHe Ha edeKkTUuTe Ha
peakTuBaTopuTe, OT e4Ha CTpaHa, a oT Apyra cb3aasa
CTepUYHN (MPOCTPaHCTBEHM) NpeanocTaBku 3a
MeTabonmanpaHe Ha WMPOoK Kpblr dhocopopraHnyHm
nHxmnbuTopm [51].

B 6uoTtpaHchopmauyusata Ha POC 1 HepBHUTE areHTU
ce HamecBaT M OpPYrn eH3umu, Kato nponudasa u
nunasa. YepHodpobHama nponuda3a KaTanuavpa
pasrpaxaaHeTo Ha BCUYKM YeTupu HepBHM G-areHTa
(TabyH, 3apvH, 30MaH 1 LMKIO3apuH), HO TOBa CTaBa
TBbpae 6aBHO, 3a Aa Obae obckKaaHa KaTo Bb3MOXKEH
TexeH aHTuaoT [54]. [NaHkpeamuy4yHama funasa CbLLO
e MULEeHa 3a OENCTBMETO HAa HEPBHWUTE areHTy,
nopagu KoeTo e NpoBeAEHO U3cneaBaHe 3a onpege-
nsiHe Ha OGMMONEKYNHUTE KOHCTaHTM Ha HEeWHOTO
NHXMOMpaHe OT cyporaTHU opMK Ha 3apuH, TabyH,
VX n napaokcoH [55]. NocnegHuTe ABa eH3nMa Kato
usno ca cnabo npoyvyeHu, HO BEPOSTHO uUmat
OTHOLUEHNE KbM HamarsiBaHe Ha KONM4YecTBOTO Ha
UMpKynNupaLlmMTe B opraHmamMa TOKCUYHU areHTu [56].

3AKITIOYEHUE

KbM HacTosilLMs MOMEHT MMa HaTpyrnaHu Cepuo3Hn
[oKasaTenicTBa 3a TOBa, Y€ YOBELUKUAT OpraHnsbm
npuTexasa 3allUTHU MEXaHU3MU CpeLLy TOKCUYHUTE
edektn Ha POC 1 HepBHUTE areHTU. Te ce nspassaear
B HaNM4MeTO Ha MexaHU3Mu 3a OeToKCcudurKaumsa Ha
XUMUYHUTE areHTn, KoeTo cTaBa C y4aCTMETO Ha
onpeaeneHn eHsaumn. ToBa ca eH3UMUTE, KOMUTO ca
CNocobHM [a B3aMMOLENCTBAT M KaTo pe3ynTaT Ha
ToBa ga xugponuanpat ®OC, kakBuTto ca A-ecmepa-
3ume u Hal-eede PON1. Te ca MHOro epeKkTUBHU U
JenctBaTt 4pe3 paskbCBaHe Ha Bpb3KaTta Mexay
docdopHua atoMm U auunHus pagukan. Npu ToBa
TAXHaTa ePEeKTUBHOCT e nponopuMnoHanHa Ha
cybcTpaTHata KoHuUeHTpauusa. Morat ga o6bvaar
obcbXxaaHu kaTo BruockaBeHIKbPU OT BTOPY NOPSObK
(kaTanuTnyHW). Opyrn eH3aMmn Kkato cepymHama
XonuHecmepasa u kapbokcunecmepasama gencrear
Kato cBbp3BaT Monekynara Ha ®OC kbM TexHuTe
aKTUBHU LEHTPOBE, HAMansiBaky KOHLEHTpauusaTa Ha
TOKCUYHMS areHT. Taka Te npeanasBaT XU3HEeHOBaX-
Hata ALUXE oT HeobOpaTumo nHxnbupaHe, KakbBTO €
CNy4YasiT C HEPBHUTE areHTu.
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PRACTICAL APPROACH TO THE PROPHYLAXIS OF VENOUS
THROMBOEMBOLISM IN PATIENTS WITH COVID-19
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2Department of Pulmonary Diseases — Military Medical Academy, Sofia
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PE3IOME

MpuymHeHoTo oT KopoHasupyc SARS-CoV-2 (COVID-
19) ocTpo 3abonsiBaHe ce CBbp3Ba C MOBULLEH PUCK
OT BeHO3eH Tpomboembonuabvm (BTE). 3a ga ce
Hamanu 4yectoTara Ha TPOMOOTUYHUTE YCIOXHEHMS,
TpsibBa Oa ce mM3non3BaT NPeBaHTUBHU MEpPKW.
HacTtoqwara ctatvsa nma 3a uen ga npeanoxu
MpakTU4Yeckn TepaneBTUYeH Noaxod 3a HaMansBaHe
Ha pucka ot BTE npu naumeHtute ¢ COVID-19.

Knrovyoeu dymu: SARS-CoV-2; COVID-19; eeHo3eH
mpomboembonusbom (BTE); mpombomuyHUMe ycriox-
HeHust

ABSTRACT

Coronavirus disease 2019 (COVID-19)-related acute
illness are associated with a risk of venous thromboem-
bolism (VTE). In order to attempt to decrease the rates
of thrombotic complications, preventative measures
should be used. This article aims to provide a practi-
cal approach to the prophylaxis of VTE in patients with
COVID-19.

Keywords: SARS-CoV-2; COVID-19; venous throm-
boembolism (VTE); thrombotic complications
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BbBEOEHUE

Tpomb0o3HMTe ycnoxHeHus npyu COVID-19 ca vectun n
ca eflHa OT NPUYUHUTE 3a CMBPTHOCT NpuU Tasmu
nHdekums. B ycnosmsaTa Ha MHTEH3UBHU TPUXU
YyecToTaTa Ha BeHO3HUS TpoMboembonusbMm (BTE) u
6enogpobHaTta TpomGoembonusa (BTE) HagBuwaBsa
30% [1]. Te ce gbmkaT Ha npekn (Hanp. ANCHYHKLMUS
N Bb3naneHue Ha CbOOBUSA €HOO0TEN) U Henpeku
(Bb3naneHne, mobunusaunsi) epekTn Ha BUpycHaTa
nHpekums. upekTHaTa BUpYCHa MHBa3WUs Ha eHaoTen-
HUTE KNEeTKW, Bb3NanuTenHUsaT OTroBOp U ThKaHHaTa
XUMOKCUS ca NPUYUHK 33 Pas3BUTUETO Ha eHOOoTenHa
ancdyHkuua. BupycHaTta nHdpekumMa nHuuumpa
NPOn3BOACTBO Ha Bb3NanNUTENHU LIUTOKUHU U aKTU-
BMpaHe Ha koarynauuoHHute caktopu (caktopu V,
VII, VIII, X, dpaktop Ha von Willebrand), npu koeTto ce
pas3BMBa KOHCymaTMBHaTa Koarynonatus. [oHuxaBa
ce 1 (hmbpuHONMTUYHATa aKTUBHOCT B pe3ynTaT Ha
MOBULLABAHETO Ha NIA3MMHOTEH aKTMBAaTOP MHXMOW-
Top-1 (PAI-1) n Ha akTMBMpaHETO Ha TpoMbouunTUTe.
3a fa ce NOoHWXM prcka OT TPOMBOTUYHM YCITOXKHEHNS,
TpsibBa Aa ce npunara npodunakTuyHa Tepanus ¢
aHTukoarynaHTu [2, 3]. LenTta Ha HacToswaTa
nybnvkauus e ga NnpeactaBy NpakTUYeH anropuTbm
3a npodunaktuka Ha BTE n BTE, 6asupaH Ha
MeXayHapoaoHUTE NPENOPBHKU.



AKTYAJNMIHN NEYEBHO-OUWAITHOCTUYHU NPOBJIEMU

KOrA CE MNMPUNATAT AHTUKOATYINAHTU 3A
NMPO®UNAKTUKA HA BTE NMPU COVID-19?

PaHOTO NpunoXeHMETO Ha aHTUKOarynaHTu e oT
CbLLIECTBEHO 3HaYeHNe 3a HaMansBaHe Ha CMbPTHOCTTa
npu xocnutanuaupaxHute naumeHt ¢ COVID-19 [4-20].

1. MNpwn nunca Ha npegBapuUTENHU MHOAUKALMK 3a
aHTUKoarynauus aHTukoarynaHTu ce npunarat npu
BCMYKKN xocnuTtanmanpanm 3a COVID-19 nauneHTw,
OCBEH aKO He ca MpOoTUBOMNoKasaHu (Harnp. akTUBHO
KbpBEHE 1 TeXka TPOMOOLIMTONEHNS).

2. MNpwu naumneHTV Ha NpeLlecTBallla aHTukoarynauus,
TS Ce nNpoAbrikKaBa C BHMMaHue 3a MOTEHUManHu
nekapcTBeHM B3aMMOAEWNCTBUA C TepanusaTa 3a
COVID-19 npu nunca Ha NpoTMBOMNOKa3aHus.

3. Mpn ambynatopHu nauneHtn ¢ COVID-19 ce
obmucna NpodunakTUYHa aHTMKoarynaHTHa Tepanums
npu BUCOK puck 3a BTE npu oueHka Ha pucka 3a
KbpBeHe. 3a Tasu Len Moxe Aa ce uanonssa Mogen
3a oueHka Ha pucka IMPROVE (tabn. 1) [21-24].

Ta6nuya 1. ¥ Moden 3a oyeHka Ha pucka IMPROVE

OLEHKA HA PUCKA 3A BTE OLEHKA HA PUCKA 3A KbPBEHE

Puckoe daktop Touku PuckoE chakTop Touku

IAKTMBHa rac TpogyooeHanHa

MpeanwHa BTE 3 . 4.5
= KtpBeHe B NpeaxoaHuTe 4

I Tpombodmnua 2 Meceua 4

Mapanusa Ha AonHu 2 TpomGouuTk < 50x10°/1 4

KpanHuuym

epHoopoOHa HedocTaTEYHOCT 95

IAKTHUBEH KapLMHOM 2 (INR>1 5)

MIMoBunu3aumna Hain-manko MpecTol B MHTEH3WBHO W

7 aHn I peaHrMaLWOHHO 3BEHO 25
BtapacT Hag 60 roguHu 1 LleHTpaneH BEHO3EH KaTeTLP 2
PesmatnuHo 3abonaBaHe 2
IAKTUBHO 3N0OKaYeCTBEHO 3
3abonAeaHe
. BuapacT.
[MpecToit B MHTEH3MBHO " 40.84

1N KOpOHapHO oTaeneHne

W=
wmm

> 85

Et6peuHo 3abonAeaHe:
eGFR 30-59 ml/min 1
eGFR = 30 ml/min 25

0-1 T = HUCBK PUCK;

>TT
22 T. = BUCOK PUCK, NOKa3aHu 3a AK BuCOK puCK OT KbpBeHe > 7T

leGFR- rnomepynHa countpauma: INR: International Nermalized Ratio:

OcrtaBa HesicHO Aanu HuBaTa Ha D-agnmepa otpassisat
CbCTOSIHMETO Ha Xunepkoarynauus u TpomM6o3a unm
NpPOCTO Ca 13pas Ha NPOTUBOBBL3NASNIUTENHNS OTTOBOP.
D-gumepunTte 1 NpoTpoMBMHOBOTO BpeMe Kopenvpat
¢ no-nowa nporHosa npu COVID-19 [18, 24]. Korato
NOBULLIEHMETO € NoBeYye OT 5-6 NbTU, pUckbT 3a BTE
BTE e 3Haunmo no-Bucok. [NpegenHarta CTOMHOCT Ha
O-onmepa TpsbBa ga ce cbobpasu ¢ Bb3pacTTa
(Bb3pacT B rogmHu X 10 npu nauneHtn >50 rognHun).
Mpu xocnuTanuampaHyu NauueHTn KoarynaumMoHHUTE
napameTpu (D-gumepu, npoTpoMObUHOBO BpeMme,
TpombounTn, HNOpPUHOreH) ce U3nona3ear 3a cTpaTu-
duKauma Ha pucka u 3a npeleHka Ha JosaTta Ha
aHTMKoarynaHtute (NnpemMuMHaBaHe OT CTaHgapTHa
npocunakTuyHa go3a KbM MO-BUCOKA ,MEXOUHHA
nosa“) [5].

KAKBU MEOUKAMEHTU CE NPUIATAT 3A AHTU-
TPOMBO3HA NMPO®UNAKTUKA MNMPU COVID-19?

1. Mpn BCUYKM XOocnUTanuampaHu nauneHTu ce
npeanovmTaT HUckomonekyrneH xenapuH (HMX) nnm
HedpakuynoHmpaH xenapuH (HO®X) npen opanHute
aHTukoarynaHTu (OAK) kato BuTamuH K aHTaroHmcTu
(BKA) nnn He-BuTamuH K oparnHu aHTukoarynaHtu
(HOAK), nopaam no-kpatkus UM MOMy>XUBOT WU No-
MarnkoTo fieKapCTBEHM B3aMMOAENCTBUA NpW nunca
Ha npoTtuBonokasaHus. OcseH ToBa, HMX nputexasa
NPOTMBOBBb3NANUTENHN CBOWCTBa KaTto Gydepupa
Bb3nanutenHaTta peakums 1 HamansiBa eHOoTENHOTO
yBpexaaHe [25, 26].

KaTo anTepHaTuBa unu npu Hanuyne Ha XxenapuH
NHAyUMpaHa TPOMOOLIMTONEHNSI MOXKE [ia Ce M3MoNn3Ba
fondaparinux.

2. MauneHTtnTe, Kouto nony4dyasat BKA nopaawu
MexXaHW4yHa cbpAevHa knana, aHTudgochonunmuaeH
CYHAPOM UMK KbpMeLLW XeHn TpsibBa aa npoabrikaT
NEeYeHnETo € TAX Npu No-4ecTo npocnegssaHe Ha INR
N cbobpassiBaHe C NekapCTBEHUTE B3aUMOAENCTBUS.
[Npy HanuuMe Ha MexaHu4Ha knana Ha MUTPasnHo
MACTO anTepHatuBata Ha BKA e camo HOK B
NocTosiHHa BeHO3Ha WHy3ua crnopen aPTT, a Ha
AopTHO MACTO Moxe aa 6bge HMX B TepaneBTuyHa
no3sa.

3. MNayneHTunTe, kKOUTO nonyyasat BKA nopaawu
npeancbpaHoO MbXxaeHe, TpsibBa Aa npemmnHat Ha HMX
no Bpeme Ha xocnutanusauuata n Ha HOAK cnepg
JexocnutanusauusaTa, C U3KNIYEeHNe Ha criyqyauTe ¢
npuapyxaeal, aHTugocdonmnuaeH cuHapom [6].

4. MauuneHtnte, Kouto ca nonyyasann HOAK 3a
NpeacbpaHO MbXAeHe, B OONHMYHKU ycrnoBus psibea
Aa npemuHar Ha ne4vexue ¢ HMIX.

5. Xocnutanusupanute nauymeHtn ¢ COVID-19, kouto
npuemMaTt aHTUKoarynaHT B nevyebHa JO3a WK aHTW-
TpoMOOLUTHA Tepanusi 3a OCHOBHW MEAULIMHCKN CbCTO-
AHUS TpsibBa fa NpogbrmkaT ToBa NevyeHue B nevebHm
[1031, OCBEH aKo He Ce pasBue 3Ha4YMMO KbpPBEHE UMK He
ca Hanuvue apyrv npotusonokasanus [5-20].

5. MNpn amBynatopHu nNaumeHTn 6e3 NpewecTealla
aHTMKOarynaHTHa Tepanus no Apyryu npuymHn nsdopsT
Ha aHTUKOarynaHT 3aBuCK OT Bb3pacTTa, ObbOpeyHaTa
bYHKUMA 1 NOTEHLMana 3a nekapcTBeH B3auMoaen-
cteus: HMX B npodmnaktnudmn gosm unn HOAK B
nNpohNakTU4HN 4O3N.

B KAKBU OO3U U PEXUMU CE NPUNATAT
AHTUKOATYNAHTUTE MNMPU COVID-19?

Mpu KPUTMYHO BONHUTE MEXONHHATA UM TepaneBTUY-
HaTa [03a aHTUKoarynaHT € CBbp3aHa C No-HUCHK PUCK
3a BTE, HO € NO-BMCOK pUCK 3a KbpBeHe [27-29].

1. MNMopkpensiMe W3NoN3BaHETO Ha MEXAMHHU 003K
HMX npu KpuTU4HO BONHUTE NaumeHTn (C Henocpea-
CTBEHO XMBOTO3acCTpallaBallo CbCTOsIHUE, B MHTEH-
3MBHM 3BEHA, U3NCKBALLN XeMoANHaMMYHa Noakpena,
BEHTUIALMOHHA Noakpena n 6bopeyHa 3amecTuTenHa
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Tepanus), Npn MHAeKC Ha TenecHa maca (UTM) >30
kg/m? 1 mHoro Bucok D-gumep [6, 8, 11, 13].

2. [losata Ha HMX TpsibBa ga ce cbobpasn ¢ UTM,
Bb3pacTtTa 1 6bbpeyHaTa yHKLMS, T.€. CbC CKOPOCTTa
Ha rmomepynHaTa ¢dunTtpaunsa (eGFR — estimated
glomerular filtration rate) (tabn. 2).

— Tpun eGFR<15 ml/min egnHcTBEHATA BH3MOXHOCT
e HOX.

— Fondaparinux He ce npunara npu eGFR < 30 ml/
min.

3. MNpunoxeHneTo Ha TepaneBTUYHa aHTUKoarynauus
€ onpaBfaHoO B eAMHWYHM Clydaun KakBuTo ca 6bp3o
nokaysaHe Ha D-gumepa n/munun ocTpo HapyLleHne Ha
razoBaTta 0bMsiHa NPy HEBb3MOXXHOCT 3a NpoBeXaaHe
Ha obOpasHu nscnegBaHus, T.e. KOraTo He MOXeM aa
OTXBbpnuM mnn gokaxem BTE, Ho BeposiTHOCTTa 3a
TOBa e ronsma.

4. Mpun HyxXga OT ekTpakopnoparnHa MemMpaHHa
okcureHaumst (EKMO) unm npu Tpomb0o3a Ha KateTpu
Unu ekcTpakopnopanHu untpu ce cnegsart cTaH-
OapTHUTE NPOTOKOMNW, KaKTO Npu nauneHtute 6e3
COVID-19 [5].

5. MpenopbyBamMe NpUNoXeHWe Ha NpodunakTuyHa

no3a HMX (HOX npu eGFR<15 ml/min) npu HopmanHu
HuBa Ha D-gmmepa (< 0.5 pg/ml n cbobpaseHo ¢
Bb3pacTTa) U Ha MeXOUHHM J03M NPU MO-BUCOKM HUBA
Ha D-gumepa.

NMPOABIKUTENHOCT HA MPO®UNAKTUYHATA
AHTUKOAIYNALUA N NU3BOP HA AHTUKOATY-
NAHT CNeEQ OEXOCNUTAIMU3ALUATA U MNMPU
AMBYJATOPHU NALMUEHTU?

PuckbT 3a cumntomatnyHa BTE npu xocnutanusum-
paHu naumeHTn ¢ COVID-19 Bapupa okono 0.6% B
npogbikeHne Ha 30 oo 42 aHn cneq aexocnurtanmaa-
uuaTta [27, 28].

1. MpenopbyBame aHTUTPOMBOTMYHA NpodmnakTnka
cnep gexocnurtanuauusa B npoabrikeHne Ha 30-45
OHW NPU HACBK PUCK OT KbpPBEHE N aKo pUCKbT OT BTE
HaJBMLlaBa puUCKa 3a KbpBeEHe.

2. Mpu ambynatopHUTE NaUMEHTU NPOABLIDKMTENHA
aHTMKOarynaHTHa npodunakTnka Moxe aa ce oocobam
npu BUCOKO-PUCKOBU thakTopu (nosuLieHn D-anmepun
> 3 NbTK OT HopmarTa, nosuweH CRP > 2 nbTu Hag
HopmaTa, Bb3pacT Hag > 60 roguHu, 6GonecTHo
3aTNbCTABAHe, TeXKa cnabocT 1 HapylleHa mobun-
HOCT), Npu BUCOK puck 3a BTE cnopen IMPROVE score

Mpw 1< 50 kg: 5000 EM2Zh
s.c. i 2500 EM2hse

MEOWKAMEHT | NPO®WUNAKTUYHA OO3A MEXOWHHA OQO3A TEFANEBTHYHA O0O3A
40 mg'24 h s.c. npy Hopsanna [¥2 o1 TepanesTiuHata |1 mgkg'12h s.c. npw eGFR
SxSpeuda dyHKLMA lnoza NpK CEUHE = 30 mlfmin <
; UACOEM OWaNaacH w1 .
_4I3 mg/ 1IEE' s.c. npa FMTM B A T — 1 r“g."kg-.l_df'u s.c. mpw eGFR
2 400 kgfm” v HopsanHa 15-30 mlimin
) by HELMR Tabnuuya 2.
SxSpeuHa dyHKLMA " R _
Mpw erapact »75 roguen =
30 mgi24 h s.c. npn T.m.< 50 kg 75% oT gosara Hosupare Ha
XernapuHume
Mpw eGFR 15-30 mlfmin: "He ce npunara npu eGFR
ENOXAPARIN |30 mgi2dh < 15 mlfmin
Mpw 2GFR 15-30 ml'min 1 “1zBArza ce npn T.m.> 150 kg
= m- 4 2
WIThI=40 kg/m'- 40 mg/24h Mpw MTM 240 kgim® u T,
= 120 kg w eGFR 2 30 mlfmin:
0.75 mg'kg/12h
Meu MTM 2 40 kg.'m: T
= 120 kg w eGFR = 30 mimin:
0.75 mg'kg/24h
5000 EM2h s.c. 7500 EM2 hs.c. Cmopen aPTT
Mpw MTM 2 40 hcg,-"'n2 WM. 20 kg eerosex Sonyoc+
HadX = 150 kg: 7500 Ef8h s.c. 12 Wkg'h nocToAMHS BeH0aHa

wHp YRR

2.5 mgi24h s.c.
Mpw eGFR 20-50 mlfmin
125 mg'24h s.c.

FONDAPARINUX

2 mgf24h s.c. npw T.a <50 kg

5 mgf2dh s.c. npw T.m. 50-100 kg
w eGFR 30-50 mlimin

7.5 mg/24h s.c. npw Tk, 50-100 kg
w 2GFR =50 mlmin

7.5 mgi24h s.c. npw v, =100 kg
w eGFR 30-50 mlimin

10 mgi24h s.c. npw 1. = 100 kg
v 2GFR =50 mlimin

"He ce npunara npu eGFR < 30

HNADROPARIN |pecxosu c .M. = TO kg
3800 W24h s.c. cnen,
npoTeswpade Ha TEC w encoko

pecxoEd ¢ T.m. <70 kg

by HELMA

mlimin
2850 W24h s.c. cnen, obwa 12 o1 TepanesTMuHaTa (86 Wkg12h s.c.
AEYRrHA lnosa NpK ChUgHR "He ce npunara npu eGFR
5700 W24h s.c. npW BWcoKD UACOEM OMANS30H 1 = 15 mlfmin

cnpAMo Gebpeuxata

eZFR — CKOPOCT HA TROMEPYIHATA @UNTRPALAR (ESTIMATED GLOMERULAR FILTRATION RATE] WTM - MHIEED H&
TENECHA MACA: HbX — HESPAKLIMOHKPAH XEMNAPWH; TEC — TASOEENPEHA CTABA T.M. — TENECHA MACA
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n ako puckbT oT BTE HagBuwasa pucka 3a KbpBEHE.

3. Morat ga ce npunarat HMX unu HOAK B npodu-
nakTu4Hu gosu (tabn. 3) [5, 6, 9, 16, 30, 31, 32].

Ta6nuua 3. V [MpoghunakmuyHu pexumu Ha aHmumpoME03HUMe
medukameHmu

NPUNOXEHWE NPU
EBEPEYHA YBPEOA

CBOEPAXEHWA
CNPAMO TEFNOTO

Mpy UTM > 40 kgim®:
orpaHu4eHK gaHHn

MEQMKAMEHT | [O3A

He ce npunara

APIXABAN npn eGFR <15 mi/min

2.5 mg/12h
Mpu T.m.< 50 kg: Aa ce usbsarsa

Mpu UTM> 40 kg/m=:

He ce npunara

orpaHnieHn AaHHN
RIVAROXABAN | 10 mg/24h AU eGFR <30 mmin P
Mpn < 50 kr: ga ce usbsrsa
He ce nownara Mpn UITM > 40 kg/m~n
DABIGATRAN | 110 mg/12h p < 50 Kg: orpaHuieHU faHHu,

npu eGFR <30 mi/min fa ce naGsrea

eGFR — CKOPOCT Ha rMoMepynHaTa UNTpauuA (estimated glomerular filtration rate); MTM —
VHAEKC Ha TenecHa Maca; T.M. — TenecHa Maca

AHTPUTPOMBO3HA TEPAMWUA NP BPEMEHHOCT
N KbPMEHE

Tbih KaTo OpeMeHHOCTTa e CbCTOSIHNE Ha Xunepkoa-
rynaumsi, puckbT oT Tpomboembonus e no-ronsim npu
OpeMeHHU, OTKONKOTO Npu HebpemeHHU. Bece nak, B
HSIKOJIKO KOXOPTHM NPOYyYBaHNsi HA OpeMEeHHM XeHn C
COVID-19 B CAL n Epona, BTE He ce cbobliaBa
KaTo yCIOXHEHWe, OOPU Cpes XeHu ¢ TeXKo 3abons-
BaHe [5]. BaxHo e, 4e B Ta3n nonynaums HUBOTO Ha D-
OuMep MoXe Aa He e HagexaeH npeauktop 3a BTE,
nopagmv u3nonorMyHOTO My NMOBULLIEHWE Mpe3 LgnaTa
OpemeHHocT. CneundunyH1TE NPEnopPbku 3a OpeMeHHM
unu kbpmeLm ¢ COVID-19 BkntoyBar:

1. AKo aHTMTpombO3HaTa Tepanusa e 3anovHaTa no
Bpeme Ha bpeMeHHOCTTa Npean AnarHocTuumpaHe Ha
COVID-19, 19 TpsbBa aa npogbiiku.

2. 3a xocnutanuanpaHnte ¢ Texka popma Ha COVID-
19 6pemeHHM, ce NpenopbyBa NpodunakTMyHa go3a
HMX, ocBeH ako He e NpoTUBONOKa3aHa.

3. MNpodunaktukata Ha BTE cnep mnanuceaHe ot
bonHuuaTa He ce NpenopbyBa 3a OpemMeHHU, OCBEH
aKo HsiMa Aipyru nokasaHus. PelleHusita npm 6pemen-
Ha UNW criegpoauriHa nauueHTka cnej usnuceaHe
TpsibBa ga O6baaT uHAMBUAYaNU3UpaHu NpeaBug
CbNbTCTBALLUUTE PUCKOBK (hakTopu 3a BTE.

4. HMX, HO®X n BapdapuHbT He ce HaTpynsaT B
KbpMaTa U He NPean3BUKBaT aHTUKoaryrnaHTeH eekT
npuM HOBOPOAEHOTO M MoraTr Ada ce u3nonssaT oOT
KbpmeLLm cbe unm 6e3 COVID-19, kouTo ce HyxgaaT
OT npodounakTuka unu nedveHue Ha BTE.

5. HOAK ca npoTuBonoka3aHu npu 6pemeHHOCT,
nopaau nunca Ha aaHHM 3a 6e3onacHocT [5, 33].

KbAE E MACTOTO HA AHTUATPETrAHTUTE B
NMPO®UNAKTUKATA HA BTE?

[o oHec, HAMa foKa3aHW 3aLUUTHU UK TepaneBTUYHN
edekTn oT aHTuarperaHTHaTta Tepanusi npu COVID-
19, He3aBMCMMO Ye CblecTByBa NaToumamonornyHa
060CHOBKa 3a TEOPETUYHU MON3N BbB Bpb3Ka C

aKTMBUPAHETO Ha TpombouuTuTe. ALeTuncanuum-
nosata kucenuHa (Aspirin) n Dipyridamole, ocseH
aHTUTPOMOOLMTEH edeKT nmaT NPOTMBOBBL3NANM-
TENHW U MMyHomoaynupalm ceovctea [34, 35]. Mo
OTHoleHue Ha Dipyridamole nma camo aBe marnku
npoy4BaHusl C Manbk 6pol NaumeHTn, KOUTO JoKas3BaT
nonau Npn HUCKOPUCKoBM NaumeHTn [36, 37]. MNMpoeae-
HUTe gocera ronemMu KnuMHUYHU NpoyyYBaHUSA C
aHTMarperaHTy He nokaseaT nogobpeHne Ha KNNHNY-
HWs1 U3XO[ B CPaBHEHWE C aHTUKoaryrnaHTHaTa tepanus
[38, 39]. Ha 1031 eTan camo B egHa nybnukaums ce
CroMeHaBa MpunoXeHNeTo Ha Aspirin Npu HAUCKOPUC-
KOBU nNaumeHTn [35]. BB BCUYKM OCTaHanu npenopbKu
aHTuarperaHTUTe He HamupaTt MSICTO 3a npodunak-
Tuka Ha BTE.

1. Moxe pa ce uanonsea Aspirin B fo3a 81-325 mg/
OHEBHO Mpu nunca Ha NpoTUBONoKasaHusi NPy HUCKO-
PUCKOBW NaLUEHTU, NPOBEXAALLM NeYeHNe B JOMALLHN
YCNOBUA 1 NpY NEKO NpoTuYaHe Ha uHdekumnata [35].

2. KaTeropnyHo He nogkpensme MNpoBEXAaHETO Ha
OBOVHa aHTuarperaHTHa Tepanusa npu COVID-19.

3. Ako aHTuarperaHTHaTa Tepanusl e npeanucaHa no
noBoA ApYrv NokasaHus, TA TpsGea ga Nnpoabriku [5].

3AKITIOYEHUE

MpodmnakTtuka Ha BTE npu COVID-19 Tpabea fa ce
npwvnara npu BCUYKU XocnuTanuampanu naumeHTu. MNpu
amMbynaTtopHUTe NaLMeHTH aHTMKoarynaHTHa npodu-
nakTuka MoXxe [a ce npoBefe Npu Hanuume Ha
puckoBu caktopu 3a BTE. B GonHWYHM ycnosus ce
npegnodntat HMX nnn HOX B ctaHgapTHU npodunak-
TUYHW 03U UMW B MEXOUHHU 03U NPU KPUTUYHUTE
naumeHTn, cbobpaseHn ¢ 6GbbOpevHaTa QYHKUUS U
UTM. MauneHTuTe, KOMTO nonyvasaT feyeHne ¢
aHTMarperaHTu 1 aHTuKoarynaHTu B TepaneBTUYHU
0031 N0 OpYrv NpUYnHK TpsibBa fa rv NpogbrikaT B
cboTBeTHaTa neyebHa gosa. Cnen gexocnuTanusa-
umaTta, cbobpasHo pucka 3a BTE ce npunara
npoabkuTenHa npodunaktuka ¢ HOAK unn HMIX B
npogbikeHne Ha 30-45 gHu npu GanaHc mexay
BeposATHOCTTa 3a BTE 1 pucka ot kbpBeHe.

BUBITUOIrPA®UA

1. Zhang R, Ni L, Di X, et al. Prevalence of venous thromboembolic
events in novel coronavirus disease-2019 patients: Systematic
review and meta-analysis. J Vasc Surg Venous Lymphat Disord
2020;S2213-333X(20)30654-5.

2. Loo J, Spittle DA, Newnham M. COVID-19, immunothrombosis
and venous thromboembolism: biological mechanisms. Thorax
2021;76:412-420.

3. Goshua G, Pine AB, Meizlish ML, et al. Endotheliopathy in COVID-
19-associated coagulopathy: evidence from a single-centre, cross-
sectional study. Lancet Haematol. 2020;7:e575-e582.

4. Rentsch CT, Beckman JA, Laurie Tomlinson L, et al. Early initia-
tion of prophylactic anticoagulation for prevention of coronavirus
disease 2019 mortality in patients admitted to hospital in the United
States: cohort study. BMJ 2021;372:n311, http://dx.doi.org/
10.1136/bmj.n311

5. COVID-19 Treatment Guidelines Panel. Coronavirus Disease
2019 (COVID-19) Treatment Guidelines. National Institutes of
Health. https://www.covid19treatmentguidelines.nih.gov/.

6. Barnes GD, BurnettA, Allen A, et al. Thromboembolism and anti-
coagulant therapy during the COVID-19 pandemic: interim clini-
cal guidance from the anticoagulation forum. J Thromb Throm-
bolysis. 2020;50(1):72-81.

39



IR

LXXIII 6pon 2/2021

7. Moores LK, Tritschler T, Brosnahan S, et al. Prevention, diagno-
sis, and treatment of VTE in patients with coronavirus disease
2019: CHEST guideline and expert panel report. Chest.
2020;158(3):1143-1163.

8. American Society of Hematology. ASH guidelines on use of anti-
coagulation in patients with COVID-19. 2020: https://www.hemato-
logy.org/education/clinicians/guidelines-and-quality-care/clinical-
practice-guidelines/venous-thromboembolism-guidelines/ash-
guidelines-on-use-of-anticoagulation-in-patients-with-covid-19.

9. Thachil J, Tang N, Gando S, et al. ISTH interim guidance on rec-
ognition and management of coagulopathy in COVID-19. J Thromb
Haemost. 2020;18(5):1023-1026.

10. Marietta M, Ageno W, Artoni A, et al. COVID-19 and haemosta-
sis: a position paper from Italian Society on Thrombosis and Hae-
mostasis (SISET). Blood Transfus. 2020;18(3):167-169.

11. Royal College of Physicians. Clinical guide for the prevention,
detection and management of thromboembolic disease in patients
with COVID-19. 2020: https://icmanaesthesiacovid-19.org/clinical-
guide-prevention-detection-and-management-of-vte-in-patients-
with-covid-19.

12. Bikdeli B, Madhavan MV, Jimenez D, et al; Global COVID-19
Thrombosis Collaborative Group. COVID-19 and thrombotic or
thromboembolic disease: implications for prevention, antithrombo-
tic therapy, and follow-up: JACC State-of-the-Art Review. J Am
Coll Cardiol. 2020;75(23):2950-2973.

13. Spyropoulos AC, Levy JH, Ageno W, et al. Scientific and Stand-
ardization Committee communication: clinical guidance on the
diagnosis, prevention, and treatment of venous thromboembo-
lism in hospitalized patients with COVID-19. J Thromb Haemost.
2020;18(8):1859-1865.

14. Vivas D, Rold6n V, Esteve-Pastor MA, et al; Revisores expertos.
[Recommendations on antithrombotic treatment during the
COVID-19 pandemic. Position statement of the Working Group
on Cardiovascular Thrombosis of the Spanish Society of Cardiol-
ogy]. Rev Esp Cardiol. 2020 Sep;73(9):749-757.

15. Cuker A, Tseng EK, Nieuwlaat R, et al; American Society of
Hematology 2021 guidelines on the use of anticoagulation for
thromboprophylaxis in patients with COVID-19. Blood Adv 2021;
5 (3): 872-888.

16. BTS Guidance on Venous Thromboembolic Disease in patients
with COVID-19. Updated 8 February 2021.

17. Soeiro AM, Leal TCAT, Pereira MP, et al. Position Statement on
the Use of Antiplatelet Agents and Anticoagulants in Patients In-
fected with the New Coronavirus (COVID-19) - 2020. Arq Bras
Cardiol. 2020; 115(2):292-301.

18. Tiwari NR, Khatib KI, Dixit SB et al. Anticoagulation in COVID -
19: An Update. The Journal of Critical Care Medicine 2020;
6(4):217-223.

19. Bassam Atallah B, Mallah SI, AIMahmeed W. Anticoagulation in
COVID-19. Eur Heart J Cardiovasc Pharmacother. 2020:1-2.
doi:10.1111/jth.14817.6.

20. European Society of Cardiology. ESC Guidance for the Diagno-
sis and Management of CV Disease during the COVID-19 Pan-
demic; 2020: https://www.escardio.org/Education/COVID-19-and-
Cardiology/ESCCOVID-19-Guidance

21. Mahan CE, Burnett AE, Fletcher ML, et al. Extended
thromboprophylaxis in the acutely ill medical patient after hospi-
talization - a paradigm shift in post-discharge thromboprophylaxis.
Hosp Pract. 2018;46:1, 5-15.

22. Rosenberg DJ, Press A, Fishbein J, et al. External validation of
the IMPROVE bleeding risk assessment model in medical pa-
tients. Thromb Haemost. 2016;116(3):530-536.

23. Schunemann HJ, Mary Cushman M, Burnet AE et al. American
Society of Hematology 2018 guidelines for management of ve-
nous thromboembolism: prophylaxis for hospitalized and

40

nonhospitalized medical patients. Blood Advances. 2018; 2 (22):
DOI: 10.1182/bloodadvances.201802295

24. Al-Samkari H, Karp Leaf RS, Dzik WH, et al. COVID-19 and
coagulation: bleeding and thrombotic manifestations of SARS-
CoV-2 infection. Blood. 2020 Jul 23;136(4):489-500.

25. Driggin E, Madhavan MV, Bikdeli B, et al. Cardiovascular con-
siderations for patients, health care workers, and health systems
during the coronavirus disease 2019 (COVID-19) pandemic. J
Am Coll Cardiol. 2020. http://doi.org/10.1016/j.jacc.2020.03.031.

26. Poterucha TJ, Libby P, Goldhaber SZ. More than an anticoagu-
lant: Do heparins have direct anti-inflammatory effects? Thromb
Haemost. 2017 Feb 28;117(3):437-444.

27. Roberts LN, Whyte MB, Georgiou L, et al. Postdischarge ve-
nous thromboembolism following hospital admission with COVID-
19. Blood. 2020;136(11):1347-1350.

28. Patell R, Bogue T, Koshy A, et al. Postdischarge thrombosis and
hemorrhage in patients with COVID-19. Blood. 2020; 136(11):
1342-1346.

30. NIHACTIV Trial of blood thinners pauses enroliment of critically
il COVID-19 patients. 2020. https://www.nih.gov/news-events/
news-releases/nih-activ-trial-blood-thinners-pauses-enroliment-
critically-ill-covid-19-patients

31. Scottish Intercollegiate Guidelines Network (SIGN). Managing
the long-term effects of COVID-19. Edinburgh: SIGN; 2020. (SIGN
publication no. 161). [December 2020]. URL: http://www.sign.ac.uk

32. Mucha SM, Dugar S, McCrae K et al. Coagulopathy in COVID-
19: Manifestations and management. Cleveland Clinic Journal of
Medicine August 2020, 87 (8) 461-468.

33. Kory P, Meduri GU, Iglesias J et al. Clinical and Scientific
Rationalefor the “MATH+” Hospital Treatment Protocol for COVID-
19. Journal of Intensive Care Medicine. 2020. DOI: 10.1177/
0885066620973585.

34. The COVID-19 Sub-Committee of the American Venous Forum.
Considerations in prophylaxis and treatment of VTE in COVID-
19 Patients. https://www.veinforum.org/wp-content/uploads/2020/
04/COVID-19-White-Paper-04-17-2020-FINAL-1.pdf

35. Godino C, Scotti A, Maugeri N et al. Antithrombotic therapy in
patients with COVID-19? Rationale and Evidence. International
Journal of Cardiology. 324 (2021) 261-266.

36. The American College of Obstetricians and Gynecologists.
COVID-19 FAQs for obstetrician-gynecologists, obstetrics. 2020.
https://www.acog.org/clinical-information/physician-fags/covid-19-
fags-for-obgyns-obstetrics.

37. Marik P. COVID-19 MANAGEMENT PROTOCOL. An overview
of the MATH+ and I-MASK+Protocols. 2020. https://www.evms.
edu/media/evms_public/departments/internal_medicine/
Marik_Critical_Care_COVID-19_Protocol.pdf

38. Salah HM, Mehta JL. Meta-Analysis of the Effect of Aspirin on
Mortality in COVID-19. Am J Cardiol. 2021 Mar 1;142:158-159.
doi: 10.1016/j.amjcard.2020.12.073.

39. Aliter KF, Al-Horani RA. Potential Therapeutic Benefits of Dipyri-
damole in COVID-19 Patients. Curr Pharm Des. 2020 Oct 1. doi:
10.2174/1381612826666201001125604.

40. Liua X, Li Z, Liu S et al. Potential therapeutic effects of dipyrida-
mole in the severely ill patients with COVID-19. Acta Pharmaceu-
tica Sinica B. 2020; 10( 7):1205-1215.

41. Kalayoglu Besisik S, Ozbalak M, Tor YB, et al. Dipyridamole
Added to Anticoagulant Prophylaxis: Decline in Poor Outcome of
Clinically Severe Il COVID-2019 Patients [abstract]. Res Pract
Thromb Haemost. 2020; 4 (Suppl 1).

42. Fruhlich, G.M., Jeschke, E., Eichler, U. et al. Impact of oral anti-
coagulation on clinical outcomes of COVID-19: a nationwide co-
hort study of hospitalized patients in Germany. Clin Res Cardiol
(2021). https://doi.org/10.1007/s00392-020-01783-x



AKTYAJNMIHN NEYEBHO-OUWAITHOCTUYHU NPOBJIEMU

COVID-19 UHPEKLUA N KOCTHO-CTABHA NMATONOIMMM4YHA CUMINTOMATUKA
- EAHOLEHTPOBO, PETPOCIMNEKTUBHO AHKETHO U3CJIEABAHE

H. XapuckoB', A. FaHoBckAZ, U. Kupnnosa?, C. Miuosa?, M. Miuosa3, M. MATEBA?,
M. UoH4uesa-Muxainnosa*, M. ApHaynoBa®, A. Ctonuesa2, M. KyHyes®, C. KoBAYEB?

'KnuHuka no Opmonedusi u mpasmamorsozausi — BoeHHomeduyuHcka akademusi, Cogusi

2KnuHuka no Obwa u oHKo/l02u4YHa euHekooausi — BoeHHomeduyuHcka akademusi, Cogpusi
3KnuHuka no Jepmamonoeusi — BoeHHomeduyuHcka akademusi, Cogbusi

“KnuHuka no EHOokpuHomnoausi u 6onecmu Ha obmsiHama — BoeHHomeduyuHcka akademusi, Cogbusi
5BupyconoeuyHa nabopamopusi — BoeHHomeduyuHcka akademusi, Cocpusi

COVID-19 INFECTION AND BONE-AND-JOINT PATHOLOGICAL SYMPTOMS
— A SINGLE-CENTER RETROSPECTIVE STUDY

Hariskov N', Ganovska A2, KiriLovA 12, Gicova S?, Gicova M3, MaTeEva M*,
YoNcHEVA-MiHAYLovA M*, ARNAUDOVA M4, SToYcHEVA A2, KuNcHEV M?®, KovAcHEV S?

"Department of Orthopedics and Traumatology — Military Medical Academy, Sofia
2Department of General and Oncological Gynecology — Military Medical Academy, Sofia
3Department of Dermatology — Military Medical Academy, Sofia

“Department of Endocrinology — Military Medical Academy, Sofia

Virology laboratory — Military Medical Academy, Sofia

PE3IOME

BupycbT Ha SARS-CoV-2, npu 4yoBek Moxe Aa
NPUYMHU pasnuMyHa No TeXecT U CTeneH Ha ussea
nHpekums. Llenta Ha ToBa aHKETHO NpoyyBaHe e Aa
ce ycTaHoBM Brinsie Ny uHdekumnsata cbc SARS-CoV-
2 BbpXy rorieMumTe CTaBu Ha YOBELLKNS OPraHU3bM.

MaTtepuan u metogu: /scneaBaHeTo € aHKETHO,
€IHOLEHTPOBO, PETPOCMNEKTUBHO U € NPOBEAEHO B
Pas3KpUTUTE BPEMEHHU KITMHUKWU 3a NEevYeHue Ha
MHgekTnpaHn cbc SARS-CoV-2 BbB BoeHHomeau-
uuHcka akagemusi, Cocums 3a nepuoga M. HoemMBpHU
2020 . - M. aHyapu 2021 r.. BkntoyeHu ca 43 naumeHTu
(31 mbxe; 12 xeHu) Ha Bb3pacT oT 28-84 ., ¢ ocTpa
UHdekuna, npuunHeHa ot SARS CoV2, gokasaH ¢
TagPath™ COVID-19 CE IVD RT PCR Kit Ha
HasodapuHreaneH cekpert. Te 6sixa pasgeneHu no nos
B ABe rpynu: Mbxe N-31/100% v xeHn n-12/100%. MNpwn
xocnuranuaauusTta cu naumMeHTuTe ca nogpobHo
pasnutaHu 1 uscneaBaHu. Cb3gageHata OT Hac
aHKeTa naumeHTUTTe NoNbfiBaxa aHOHUMHO, aHKeTaTa
Gelue egHaKBa 3a BCUYKWU y4aCTHULM B U3CINEeABaAHETO.

PesynTtartu: Jleka 6onka B cTaBuTe, KOATO HE MpeYn
Ha HOpMalnHWUTE eXegHEeBHW OEWNHOCTU umat n-6/

19.35% oT aHkeTuMpaHuTe MbXe U n-2/16.67 ot
aHkeTMpaHuTe eHn. CnnHa 6onka B cTaBuTe, KOSTO
Ja orpaHuMyaBa HOpMarHUTe eXedHEeBHU OeNHOCTU
nmat n-2/6.45% ot aHkeTupaHute mbxe n 0/0 oT
»eHuTe. NoCTOSAHHO orpaHnYeHne B NOABMXXHOCTTA Ha
ctaBute umat n-5/16.13% ot mbxete u n-3/25%
MbXeTe. be3 orpaHuyeHne B MoABUXHOCTTA Ha
ctaBute ca n-14/45.16% ot mbxete n n-3/25% ot
xeHute. OT cTaBuTe Hall-4yecTo bonkaTa e nokanuau-
paHa B obnacTTa Ha rpbbHa4YHMs cTbNb M KpbcTa n-9/
29.03% o1 mbxeTe n n-5/41.67% ot xeHute. OT
rorieMnTe CTaBu B YOBELLKUS OpraHn3bM, Hal-4ecTo
ce 3acsra TasobegpeHata cTaBa, KaTo ToBa ce
3abensassa npu n-2/6.45% ot MbxeTe u n-6/50%
XKeHuTe.

3aknroyeHue: BupycbTt Ha SARS-CoV-2 nonagHan B
YOBELLIKUS OpraHn3bM OKasBa BMMSIHUE BbPXY ONOPHO-
OBuratenHus anapar Ha YoBeKa B pasfvMyHa CTerneH.
Mo-cunHo ToBa ce 3abensa3Ba Npu MbXeTe KaTo B e4Ha
yacT OT cnyyauTe, usasaTa Ha 3abonsiBaHeTo e
CBBbP3HO U C OMNfaKkBaHWs OT CTpaHa Ha rorneMmTe cTasmu
B YOBELLK/SI OPraHU3bM.
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Knrovyoeu dymu: SARS-CoV-2; uHgekyusi; KocmHo-
cmaseHa cucmema; 2o/ieMu cmasu; cuMnmomu;
aHKkema

ABSTRACT

The SARS-CoV-2 virus may cause an infection of vary-
ing severity and manifestations in humans. The aim of
this study was to determine whether SARS-CoV-2 in-
fection affects the large joints of the human body.

Material and Methods: The study was single
centered, questionnaire, retrospective and was con-
ducted in the temporary newly opened clinics for treat-
ment of the people infected with SARS-Co-2 in the
Military Medical Hospital, Sofia over the period No-
vember 2020 - January 2021. Forty-three patients,
diagnosed with acute SARS-Co-2 infection via na-
sopharyngeal TagPath™ COVID 19 CE IVD RT PCR
Kit (31 males and 12 females) aged 28-84 years were
included. The patients were separated into two groups
based on gender: the first group consisted of n=31/
100% males, the second group consisted of n=12/
100% females. At hospitalization, the patients were
questioned and examined in detail. The questionnaire,
developed by us, was filled in by the patients anony-
mously, and the survey was the same for all partici-
pants in the study.

Results: Six (n=6/19.35%) of the surveyed men and
two (n=2/16.67%) of the surveyed women had mild
joint pain that did not interfere with normal daily activi-
ties. Two (n=2/6.45%) of the surveyed men and none
(n=0/0%) of the women had severe joint pain that lim-
ited their normal daily activities. Five (n=5/16.13%) men
and three (n=3/25%) women had permanent limita-
tion of joint movement. Fourteen (n=14/45.16%) men
and three (n=3/25%) women demonstrated no limita-
tion of joint movement. Of all the joints, pain was most
commonly localized in the area of the spine and lower
back: n=9/29.03% men and n=5/41.67% women. Of
the large joints in the human body, the hip joint was
most commonly affected and this was observed in n=2/
6.45% men and n=6/50% women.

Conclusions: After entering the human body, the
SARS-CoV-2 virus affects the musculoskeletal system
to varying degrees. This is more noticeable in men, as
in some cases, the manifestation of the disease is as-
sociated with complaints from the large joints in the
human body.

Keywords: SARS-Co-2; infection;, musculoskeletal
system; large joints; symptoms; survey

BbBEOEHUE

Mpe3 m. mapT 2020 r. Hekumata cbc SARS-CoV-2,
aeduHupaHa kato COVID-19, 6ewe ocduumnanHo
obsiBeHa 3a naHpgemusi ot CBeTOBHaTa 34paBHa
opraHusaumnsa (Geographic Differences in COVID-
19(1). Covid-19 nHekumnsaTa npuUNHABa pasnmyHa no
TexeT un nssaBa bonecTt, cnopen reorpadckuTe U
pacoBu xapakTepuctuka Ha YyoBeka [1]. ToBa 3aBucu
Han-Bede OT norna, Bb3pacTTa U reHTuKata Ha YoBek
[2]. N3aBaTa OT cTpaHa Ha ONOPHO-ABUraTenHus
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anapar e: flecHa yMopsieMOoCT, MUanrusi U apTpanrus
[3]. Te ce abmxkaT Ha HannyueTo ACE2 n TMPRSS2
peuenTopu, ¢ Kouto ce cebp3Ba SARS-CoV-2 Bbpxy
KNEeTKUTE N TbKaHWTE, N3rpakaaLLiv ONopHo-ABuraTert-
Hust anapat (OOA) [4]. BnusiHue Bbpxy ronemmte ctasmu
(konsiHHa, TazobenpeHa 1 rpbObHaYeH CTLIO), KaKTo U
OCTaHanuTe CTaBW Ha YOBEK OKa3BaT CbLLO LIMTOKU-
HUTE, KouTo Npu naumeHTn ¢ COVID-19 nHdekums
noyTu BUHaru ca 3asuileHu [5]. ACE2 u TMPRSS2 ce
eKcrnpecmpaT OT HKOM CUHOBUWAITHW KIeTKX, pa3nono-
XXeHn B cTaBuTe. HAkom nmoaTtunoBe XoHOAPOLMTH
ekcnpecupaTt ACE2, a gpyru TMPRSS2. ACE2 ce
eKkcrnpecupa B KopTuKanHa u TpabekynapHa KocT,
cbLLOTO ce oTHacs U 3a TMPRSS2, ocobeHo 3a kocTHa
TbkaH 6oraTta Ha octeobnacTtu [4].

LlenTta Ha ToBa aHKETHO Npoy4YBaHe € Aa ce yCTaHOBU
BNusae nu nHgpekymata cbc SARS-CoV-2 Bbpxy
ronemMuTe CTaBu Ha YOBELLKNS OpraHU3bM.

MATEPUAN U METOAN

VM3cneaBaHeTo e aHKeTHO, eJHOLIEHTPOBO, peTPOCEK-
TUBHO U € MPOBEAEHO B PasKpUTUTE BPEMEHHU KINHUKN
3a neveHue Ha uHgpekTnpaHn cbc SARS-CoV-2 BbLB
BoeHHomeauumHcka akagemusi, Cochmst 3a neproga M.
HoemBpu 2020 r. - M. sHyapu 2021 r. BkntodeHu ca 43
naumeHTn (31 Mbxe; 12 )xeHun) Ha Bb3pacT oT 28-84 r.,
C OCTpa neKka 1 cpefHoTexKa MHMeKUUs, npuynHeHa
oT SARS CoV2 [6]. Te bsixa pa3geneHn no non B Ase
rpynu: muxe n-31/100% u xeHun n-12/100%. BupycbT
e pokasaH, upe3 multiplex real-time RT-PCR TecT Ha
HasodapuHreaneH CEeKpeT 3a KoMyecTBeHa AeTekLms
Ha HykrneuHoBa kucenuHa ot SARSCoV2 (TagPath™
COVID19 CEIVD RTPCR Kit, Appliedbyosystems,
Thermo Fisher Scientific, Life Technologies Corpora-
tion, 6055 Sunol Blvd, Pleasanton, CA 94566). Npu
xocnuranuaaumsaita cu nayuMeHTUTe ca nogpobHo
pasnutaHu 1 uscneasaHu. Cb3gageHara oT Hac aHkeTa
NnauneHTUTTe nonbfiBaxa aHOHMMHO, aHkeTaTa Gelue
e[JHaKBa 3a BCUYKWN y4aCTHULN B U3CNeABaHETO:

1. Vimarte nu 6onka B KOCTHo-cTaBHaTa cutema (KCC)
— cTaBuTe?

2. lNpomeHsa nu ce NnoaBMXHOCTTA Ha cTaBuTE?

3. B kou cTtaBu nsnuteate Hal-cunHa 6onka?

Ha nocnegHusa 4-tn Bbnpoc oT aHketata “‘Uma nu
nogobpeHre B KNMHUYHATA CUMNTOMATMKa OT CTpaHa
Ha KCC?“, Gelwe oTroBapsiHO NMpu gexocnuranuaa-
UMsiTa Ha NauMeHTuTe. Y4acTmeTo B aHkeTaTa Gelle
[oOpOBONHO cnef cbrnacue OT CTpaHa Ha BCEKU
naumeHT. 3a cbOMpaHe Ha NUYHUTE OaHHM KaTo
Bb3pacT, NPeAMLLIHN BonecTn n cbnbTCTBALLM 3a60nsi-
BaHUS ce cnasBalle 3aKkOoHbT 3a 3aliuTa Ha NUYHUTE
OaHHK (Knay3a 3a aHOHUMHOCT).

TepanuaTa Ha nauMeHTUTE ce npoBexgawe no
obuwonpmneTuTe NPOTOKONM 3a fnedveHneto Ha SARS-
CoV-2 nHdekums. Ta BkroyBalle: aHTUMUKPOOHM
npenapartu — ABoiHa aHTMbMOoTUYHa KombuHaums, PPI
NHXMOMTOPWK, XenaTonpoTekTop, KOPTMKO-NpenapaTu,
NPOBUOTKK NPU HyXXAa aHTUMUKOTUK, aHTUKOArynaHT
n/vnn aHTMarperaHTn M oTxpayBalin cpencTtea npu
Hy>Xaa.



AKTYAJNMIHN NEYEBHO-OUWAITHOCTUYHU NPOBJIEMU

PE3YNTATU

B HaweTo npoyyBaHe ce BkrovMxa A06poBOSHO 43
(100%) naumeHTn: n-31/72.09% MBbXKe Ha Bb3pacT oT
28 roanHn go 84 roanHu n n-12/ 27.91% >xeHun Ha
Bb3pacT oT 33r. Ao 82 roauHu. 3a cpaBHeHUE Ha
pe3yntatuTe Te Osxa pasgeneHu B ABe rpynu no non:
[-Ba rpyna — mbxe u ll-pa rpyna — xxeHn. Beuuku Te
oTroBopuxa Ha 3-Te BbMpoca OT aHkeTaTa, KaTo
TEXHUTE OTroBOpW ca npeacTaBeHW B HawuTe
pesynTatu.

Ta6nuua 1. V¥ Pesynmamu om omzogopume Ha 8brpoc 1

n/Y

1. AMATE 11 BOJIKA B KOCTHO-CTABHATA CUCTEMA %

(KCC) - CTABUTE? MBXE XKEHU
31/100 12/100

Hsima Gonka unu moxe Aa 6bae urHopupaHa 21/48.39 3/25

Ieka Gonka, MOXe [ia ce UrHopupa, He 3aTpyaHsiBa 6/12.9 3/25

eXeJHEBHUTE IeIHOCTU.

Ieka 6onka, KOSITO He MPeyn Ha HopMarHUTe exeaHeBH 6/19.35 2/16.67

OeiHOCTW, NOBNUsIBa Ce OT aHanreTuumn

YMepeHo noHocuma Gosika, KOSITO Ce 3acursa Ha MOMEHTHU.

Vma orpaHnyeHns B exxegHEBHUTE AEAHOCTU U HyXaa OT 3/9.68 4/33.33

no-cunuu obesbonseam

CunHa 6orika CbC CEpUO3HO OrpaHNYeHNE Ha exeaHEeBHUTe 2/6.45 0/0

OEeViHUCTH.

MHoro cunHa 6oska ¢ HeBb3MOXHOCT 3a U3MbIHEHWE Ha 1/3.23 0/0

HOPManHUTe eXeaHEBHUN AeHOCTU.

OT pesyntatuTe, n3HeceHu B Tabnuua 1 e BUOHO, Ye
npu 3/9.68% oT nauneHTUTe MbXe, bonkarta B CTaBUTe
€ CUJTHa UNN MHOTO curHa. 3a TakaBa cTerneH Ha borka
B CTaBMTE He CbOOLlaBa HWUTO efHa XeHa, MHMEkK-
TupaHa cbc SARS-CoV-2 B HawweTo nscneasaHe. Npu
XeHuTe ce 3abens3Ba ymepeHo noHocmma 6onka npu
4/33.33% n neka go npeHebpexuma Gonka npu
5/41.67% OT aHKETUPAHUTE XEHU.

Ta6nuua 2. V¥ Pe3ynmamu om omaosopume Ha 8brpoc 2

n/%

2. MPOMEHSA N CE NOABUXHOCTTA HA CTABUTE? MBXE

31/100

KEHW
12/100

Be3 orpaHuyeHve B NoaBMXHOCTTa Ha CTaBUTe 14/45.16 3/25
YyBCTBO 3a OrpaHunyeHa NOABWKHOCT, KOSITO M34e3Ba cref 12/38.71 6/50
pasgBuKBaHe.

5/16.13 3/25

MocTosiHHO orpaHuyeHue Ha NnoABMXKHOCTTa

OT pesyntatute, U3HeceHn B Tabnuua 2 ce BUX4a, 4e
MOCTOSIHHO OrpaHu4eHve B MOABWMXHOCTTa Ha CTaBuTe
nvat 5/16.13% ot mbxete n 3/25% OT aHKeTupaHuTe
XeHu. bes orpaHnyeHne B NOABMXHOCTTA Ha CTaBUTe ca
14/45.16% oT mbxeTe 1 3/25% OT aHKETUPAHUTE XEHMU.

Ta6nuua 3. YV Pesynmamu om omaosopume Ha br1poc

n/%

3. B KOV CTABM U3MUTBATE HAW-CUNTHA BONKA? MBKE KEHV
31/100 12/100
MpbOHaveH cTbnb 9/29.03 5/41.67
TasobeapeHuTe cTasu 2/6.45 6/50
Hsama Gonka 14/45.16 1/8.33
Bcuukun cTaBu (He MOXe fa onpeaenu Han-cunHata 6ok 4/12.90 0/0
KoneHHu cTaBu 2/9.68 0/0

Ot Tabnuua 3 ce Buxaa, ve 14/45.16% oT MbxeTe U
1/8.33% OT xeHuTe He cbobLLaBaT 3a NokanuampaHa
Gorka B KOHKpeTHa cTaBa. [1py MbxeTe bornkara e Hal-
4YecTo fokanuaupaHa B obrnactra Ha rpbOHaYHuSA
cTbn6 9/29.03% npw xxeHUTe ToBa ce 3abensasa npu
n-5/41.67%.IMpun n-6/50% OT aHKeTUpaHUTE XeHn Han-
YyecTo ce Habntogaea 6onka B TazobeapeHnTe cTaBu,
C TakaBa nokanusauusi 6onka nma npu n-2/6.45%.
HwWTO eHa xeHa He cbobLuaBa 3a O0MKKU B KONEHHUTE
CTaBu, a Npu MbXeTe Gonka B KONeHeTe uma npu
2/9.68%.

Ta6nuua 4. Y Pesynmamu om ebnpoc 4 3adadeH npu dexocru-
manusayusma Ha nayueHmume

n/%
4. AMATE 11 NOOOBPEHUE B KIIMHUYHATA %

CUMNTOMATUKA OT CTPAHA HA KCC?

MDBXE
31/100

28/90.32
3/9.68

KEHU
12/100

7/58.33
5/41.67

Wma 3HaumTenHo nofobpeHue
OnnakeaHusTa NnepcucTupar

Mpn gexocnutannsaumsaTa Ha NaUMEHTUTE M1 NoNUTax-
Me, Janu uma nogodpeHune B KNMHUYHATa CMMMNTOMa-
TMKa OT CTpaHa Ha OONKOBUS-CTAaBEH CUHOPOM KaTo
35 ot Tax nnn 81.40% oTroBapsT, 4e uMaT 3HaYNTENHO
nogobpeHve 40 MbIHO OTLWYMSIBAHE Ha CUMMNTOMUTE,
octaHanuTe 8 naumeHTa unm 13.95% ca ¢ nogobpe-
HWe, HO C NepCcUCTUPALLN ONSTaKkBaHUS.

OBCBHXOAHE

Pesyntatnte OT TOBa U3cneaBaHe nokassar nosisata
B pasnuyHa cTeneH Ha GonkoBaTa naTtoforvyHa
cumnToMaTuka ot ctpaHa Ha KCC npu naumeHTy,
nHpekTupaHn cec SARS-Cov-2. YMepeHo noHocuma
bornka, KOATo Cce 3acurBa Ha MOMEHTU C OrpaHnyeHne
3a HopMarHuTe exeHeBHN AeNHOCTU uma npu n-3/
9.68% oT aHkeTupaHute MbXxe u n-4/33.33% ot
aHKeTUpaHuTe XeHn. Manbk NpoLeHT OT aHkeTupa-
HWUTE MauMeHTM cboOLlaBa 3a MHOMO cunHa borka ¢
HEBBH3MOXHOCT 3a MU3NbNHEHWE 3a HOpManHuTe
eXXeHeBHM eHOCTU, nopaamn bornka B cTaBuTe ToBa
ca n-1/3.23% ot aHkeTupaHute mbxe n 0% oT
aHkeTupaHuTe XeHu. o nokanusauuns mMbxeTte
cbobuwaBaT Hal-4yecTo 3a bonka B obnactra Ha
rpbOHaYHMsA cTbN6 N-9/29.03%, AokaTo Npu XeHuTe
Tasu Oornka e Hal-4ecTo nokanuampaHa B Tasoben-
peHute ctaBu n-6/50%. 3a nunca Ha nokanuampaHa
6onka cvobLiaBaT 14/45.16% OT aHKETUPAHUTE MBXE
n 1/8.33% oT xeHuTe. YyBCTBO 3a OrpaHuyeHa
NMOABWXHOCT B CTaBUTE, KOATO U34e3Ba cref pasaBux-
BaHe nma npu n-12/38.71% OT aHKETUPaAHUTE MbXE U
n-6/50% oT aHkeTupaHuTe XeHu. MNogobpeHne B
natonormyHaTa CUMNTOMaTuka, cnepj npoBexaaHeTo
Ha nevyeHve uma npu n-7/58.33% ot >xeHute u n-28/
90.32% o1 mbxeTe. MNpu nogpobHO TbpceHe B
enekTpoHHaTta 6asa gaHHu (PubMed n Google
Scholar), kakTo 1 B Hanu4HaTa nuTepatypa, He baxa
OTKPUTW ApyrM NogobHW n3crefBaHnsl Ha aHKETEH
npuHLMN, KOUTO Aa n3cnensar edpekta Ha SARS-CoV-
2 Bypxy KCC Ha uHdekTupaHuTe naumeHTtn. OTKpu-
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TUTe U3cneaBaHus NOTBbPXAaBaT Bb34eNCTBUETO Ha
Covid-19 Bbpxy KCC B yactHocT ctaBuTte — Effects of

Covid-19 on the human musculoskeletal system —
William Sullivan (Nuffiled Research Placement at
Bournemouth University) [7].

3AKITIOYEHUE

KopoHaBupycHaTta nHdekunst AoBexaa A0 KMMHUYHA
cYMMNTOMAaTKKa C pasnuyHa CTeneH 1 nokanuaaums ot
CTpaHa Ha rorieMmuTe CTaBWu B YOBELLKNS OpPraHu3bM.
Haii-yecTto Te ce nposiBsBaT B 0b6ractta Ha rpbOHay-
HUSA CTbNO NPU MBXETe U TazobeapeHnTe CTaBu Npu
XeHute. lNMpunaraHeTo Ha NPOTOKONUTE 3a NeYeHne
Ha SARS-CoV-2 B no-ronemusi NpoLEHT OT cnyyanTte
BOAAT OO0 nogobpeHne B KIMHUYHOTO CbCTOSIHME Ha
nauueHTUTe OT CTpaHa Ha apTpanrudata. 3a ga ce
OOoKaxke NPUYMHHO-CreAcTBeEHATa Bpb3ka Mexay
3acdraHeTo Ha cTaBuTe U MHGekumaTa cbe SARS-
CoV-2 e HeobxoouMMo NpoBeXaaHeTo Ha MallabHu
npoy4BaHMs B Ta3n Hacoka.
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OLIEHKA HA ANTI-VZV IGG CTATYCA INPU XEHW B AETEPOOHA Bb3PACT

AHENna MNouesa, Metoon KyH4EB

Jlabopamopus rno supyconoausi — BoeHHomedOuyuHcka akademusi, Coghusi

EVALUATION OF ANTI-VZV IGG STATUS IN CHILDBEARING AGE WOMEN

ANELIYA GoTsevA, MeTODI KUNCHEV

Laboratory of Virology — Military Medical Academy, Sofia

PE3IOME

BbBeaeHue: BapuuenaTa e BakcMHoONpegoTBpaTnmo
BMCOKO KOHTarnmosHo MHGEKUMO3HO 3abonsBaHe C
nNpUYMHUTEN YoBeLLKU XepneceH Bupyc — Varicella
Zoster Virus (VZV, HHV-3). IMbpBryHaTa MHdekumns ¢
VZV npu cepoHeraTuBHM XeHU MOXe [a AoBede A0
pasBuUTUE Ha YCNOXHEHWUS NpU Mankata U aHoManum
npv nnoga. OnpegensaHeTo Ha UMYHHKUA cTtaTyc (anti-
VZV 1gG) npu xeHn B penpogykTuBHa Bb3pacT 6e3
enuaemuoriornyHa aHamHesa 3a 6onegysaHe OT
Bapuuerna e BaXxHO C orfief npeLeHkara Ha pucka ot
3apassiBaHe Mo Bpeme Ha OpeMeHHOCT.

Llen: HacTosawoTo npoy4yBaHe umalle 3a Len Aa
onpegenu pasnpoctpaHeHneTo Ha VZV IgG aHTuTena
CpeA XeHn B AeTepoaHa Bb3pacT.

MaTtepuan u metoau: 3a nepuoga siHyapu 2020 -
anpun 2021 6sixa uscneasaHy cepyMHu Nnpobun Ha 219
XEeHU B AeTepofHa Bb3pacT, BbB Bb3pacToOBUSA
AnanasoH 18-38 roanHu. [letekumsaTa Ha cneunguyHmn
anti-VZV IgG aHTuTena 6eLle n3sbplLieHa C TbProBCKM
CLIA (Chemiluminescence immunoassay) KuT
LIAISON® VZV IgG (DiaSorin, ltaly).

Pesyntatn: O0wo 219 xeHn B AeTepogHa Bb3pacT
ca uscnegsanu 3a lgG aHTuTena cpewy VZV, kato
91% (n=199) 6s1xa no3nTnBHY 1 9% (N=20) HeraTUBHMW.
Haln-BUCOK € NPOLEHTBLT Ha Bb3MPUEMYMBUTE XEHU
BbB Bb3pacTtTa oT 18-23 roamHun (n=11) n cboTBETHO
Hal-HUCBK € AenbT Ha Te3n Hag 30 roamHu (n=1).

U3Bogu: VZV IgG cepoHeraTyBHUTE XeHU MoraT Aa
ObaaT NnogaTnvMBKU Ha MbpPBUYHA MHAEKLMS C BMpYyCca
B 3psinia Bb3pacT. CeponormyHoTo M3crnenBaHe 3a
onpegensiHe HanuumeTo Ha anti-VZV IgG aHTuTena
npwv XeHW B AieTepoaHa Bb3pacT, NiiaHupaLlm opemen-
HOCT € NpenopbYMUTENHO C Uen onpeaensHe Ha
WMYHHUS CTaTyC M NPOrHO3HUSI PUCK OT 3apassiBaHe
no BpeMe Ha OpeMeHHOCT.

Knroyoeu dymu: eapuuena 3ocmep supyc, aHmu-VZV
19G aHmumena, xxeHu 8 0emepodHa eb3pacm

ABSRTACT

Introduction: Varicella is a vaccine preventable highly
contagious infectious disease, caused by human her-
pes virus — Varicella Zoster Virus (VZV, HHV-3). The
primary infection with VZV in seronegative women can
lead to complications in mother and anomalies in fe-
tus. Determination of the immune status (anti-VZV I1gG)
in women in reproductive age, without epidemiologi-
cal anamnesis for past varicella infection is important
regarding estimation of contagiosity risk during preg-
nancy.

Aim: The present study was aimed to determine the
prevalence of VZV IgG antibodies among childbear-
ing age women.

Materials and methods: For the period January 2020
- April 2021, we analyzed serum samples of 219 child-
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bearing age women, in the age range 18-38 years.
Specific VZV IgG antibodies were detected by com-
mercial CLIA kit LIAISON® VZV IgG (DiaSorin, Italy).

Results: Atotal of 219 childbearing age women were
screened for VZV IgG antibodies, 91% (n=199) were
positive and 9% (n=20) negative. The highest is the
percentage of receptive women in the age between
18-23 years (n=11) and respectively lowest is the share
of women over 30 (n=1).

Conclusions: VZV IgG seronegative women may be
susceptible to primary infection with the virus in adult-
hood. Serological testing to determine the presence
of anti-VZV IgG antibodies in women of childbearing
potential planning pregnancy is recommended to de-
termine the immune status and prognostic risk of in-
fection during pregnancy.

Keywords: Varicella zoster virus, anti-VZV IgG anti-
bodies, childbearing age women

BbBEOEHUE

WHdekumaTta ¢ Bapuuena 3octep supyc (VZV) e
LLUMPOKO pa3npocTpaHeHa B usan ceat. CepoenvaemMmo-
norunyHuTe npoyysaHusa B Esponenckusa cwto3 (EC)/
EBponenckoTo MKkoHoMuyecko npocTtpaHcTso (EWIMT)
couart, Ye 4o 15-roguiuHa Bb3pacT NoBeYEeTOo OT Xopara
ca cepono3antneHu [1]. B EBpona npeobnagasalimaT
Gpow criyyan Ha Bapuuerna ce cbobLiaear npu geua
Ha Bb3pacT noa 5 roanHu [2]. B ctpaHu kato Utanus,
Wpnangua, Ncnanusa, AHrnuna v Yenc gaHHute
nokasear, 4ye Hag 5% oT nuuata mexay 20-29 roguHm
ca cepoHeratusHu [3]. MNMpwn nunca Ha aHaMHECTUYHU
OaHHM 3a NnpebonenyBaHe OT BapuLiena, MHgopmaums
3a MMyHHUSA cTaTyc Moxe fa 6bae nonydveHa 4dpes
CeporiorMyeH CKPUHWHE 3a JoKa3BaHe HanmymeTo Ha
npoTekTnBHM anti-VZV IgG anTutena.

VZV e 4neH Ha cemencTtBo Herpesviridae n e
NpUYNHUTEN Ha ABe 3abonsBaHua Npu 4YoBeka —
Bapuuena (chickenpox) n xepnec 3octep (Herpes
zoster, HZ) [4]. BapuuenaTta e nposiBa Ha NbpBUYHA
nHdekumns ¢ VZV obuyaHo B AeTcka Bb3pacT U
KIMMHUYHO Ce M3SIBSIBA C XapaKkTepeH CbpbsiL, BE3MKY-
noseH obpwus. MNMpu npemopbugHo 3gpaBu geua
NpoTU4aHeTO e neko. BapuuenaTta B noBe4eTO criyyam
e camoorpaHuyaBawo ce 3abonsBaHe, HO Mpwu
BMCOKOPMCKOBY Nonynaumm (MMyHOKOMNPOMETUPAHN,
OGpEMEHHM XeHW, HOBOPOOEHM) € Bb3MOXHO MO - TEXKO
npoTtnyaHe. OHKOBOMHUTE C rpaHyNoLMTONEHNS ca C
MOBWLLEH PUCK OT Pa3B1THE Ha BTOPUYHM BakTepuanHu
NHdeKUMn. HeMMyHHN BpeMeHHM XeHM ca N3NOoXeHU
Ha noTeHuunaneH puck ot 3apassiBaHe ¢ VZV (BapwuLe-
na) [5]. PaannyHu npoyyBaHus oLeHsiBaT pucka oT
nbpBuyHa VZV nHdekumnsa npy 6pemeHHn mexay 0.1-
3 cnyyas Ha 1000 6pemeHHocTH [6]. Makap n psigko
nHdekumaTa ¢ VZV no Bpeme Ha BpeMeHHOCT Moxe
Ja npuYrHU YCroXHEHUs 3a Marikata U nnoga, Kato
BapuLenHa NHEBMOHMS NpU OpeMeHHUTE, CMOHTaHeH
abopT, NpexaeBpeMEHHO paXaaHe U KOHTeHUTaneH
BapuLeneH cuHapom (congenital varicella syndrome,
CSV, varicella embryopathy) [7]. Ha-uecToTO
YCIOXHeHVe npu 6pemeHHn e VZV acouuunpaHara
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NHeBMOHUS, kosiTo ce cpewta B 10-20% oT cnyyvauTe.
Mpy HoBOpOAEHNTE MHpEKUUATa ce NPosiBSBa KaTo
HeoHaTanHa Bapuuena unu CVS. lMNocneguunte ot
NbpBMYHATa UHMEKLMS BapupaT B 3aBUCMMOCT OT
rectayMoHHaTa Bb3pacT, NpU KOATO € HacTbNumno
3apasaBaHeTo [8]. VZV uHdekunsa npm GpemMeHHu
ocobeHo npe3 nbpeuTe 20 ceamuLm oT BpeMeHHOCTTa,
MOXEe [a NPUYMHU CEePUO3HU YCMOXHEHUS, BKIHOYU-
TENHO CMNOHTaHeH abopT, NpPeXneBPEMEHHO UK
MBbPTBO paxaaHe [9]. BapuuenHaTta embpuonaTtus
MOXe [ia ce pa3Bue npu 3abonsiBaHe Ha bpeMeHHaTa
npe3 nbpeuTe 20 cegmMuLm OoT BpeMeHHOCTTa, nopaau
TpaHcnnawueHTapHO npefaBaHe Ha Bupyca, KaTo
YyecToTata Ha BpOAEHW aHOManuu no nUTepaTypHU
OaHHKM ce oueHsiBa Ha okono 2% [10]. MNMoee4veTo oT
cbobLeHnTe criyqam Ha CSV ca 6unu B pesynTar Ha
pasBuna ce uHdekuma mexay 12 n 20 rectaymoHHa
cegmunum [11]. HoBopogeHu ¢ CSV moraT ga umar
HUCKO Terno npu paxgaHeTo, Xxunonnasms Ha
KparHUUMTE, KOXHU Ne3nn, HEBPOOrMyHu (MUKpoLe-
danusa, atpodusa Ha Mo3byHaTa Kopa) U OYHMU
(MMkpodTanMus, Katapakta) aHoManuu, Kakto u
3abaBsiHe B NCUXOMOTOPHOTO pa3BuTue. YectotaTta Ha
CVS B pasnnyHu npoyysaHud Bapupa ot 0% 10 2.63%,
kKaTo cmbpTHOCTTa goctura go 30% [12]. Mpwu
nHpekunata ¢ VZV npes Tpetus TpuMecTbp Ha
OGpemeHHOCTTa uUnn 6nNM3o 4o paxxgaHeTo ce Habmo-
[JaBa HeoHaTarnHa BapuLena, KoaTo MOoXe a Aoseae
00 yBernvyaBaHe Ha CMbPTHOCTTa B HeoHaTamnHus
nepuof. PuckbT OoT pa3BuTMe Ha HeoHaTanHa
BapuLena ce oueHsiBa mexay 17-30% [13]. [NoBeyeTo
HOBOpPOAEHW Ca Cepono3UTUBHU NPU paxaaHeTo,
nopagu HanMYneTo Ha NacMBHO NpUOOOUTM aHTUTENA
OT MavikaTa.

MbpBMYHaTa NHGEKLMA 0OMKHOBEHO AaBa AbNroTpa-
€H, JOXMBOTEH UMyHUTET [14]. Tpu CcbCTOAHUA Ha
MMYHOCYNpecus MOXe [a HacTbMu peakTuBaLums Ha
BMpYyCa C KNMMHNYHa nasisa HZ. O6MKHOBEHO pa3BUTK-
eTo Ha HZ ce Habntogaea npu MMyHOKOMMPOMETMPaHM
unu Bb3pacTHU xopa [15]. OcobeHo yecto HZ ce
HabnogaBa npu nuua, NoOANOXEHW Ha Texka U
npoabKUTENHA UMYHOCYNPECBHA Tepanus No NoBos
Ha HeonnacTU4YHO UMM aBTOMMYHHO 3abonsiBaHe.
KoxxHute nesmu npyn HZ ca orpaHnveHn BbpXy eauH
WINK HAKOMKO AepmMaTtoma. Han-yecta e nokanusaums-
Ta No xoda Ha n. trigeminus unu MHTEpKoCTanHUTe
HepBM, yHUnatepasHo, a Npy TEXKUTE cryvyam o6puBbLT
MoXe Oa Obae reHepanuampat.

MmobanHuaT puck oT ekcnosmuusa ¢ VZV no Bpeme Ha
OpeMeHHOCT ce oueHsiBa Ha 12-24% [16]. YecToTa Ha
Man4nHO-HeoHaTarHa TpaHCMUCKS NPU UHEKLMS C
VZV B pasnuyHu npoyysaHusi Bapupa ot 8-24% ot
cnyyaute [17]. Npn HEUMYHHN OpPEMEHHUN XEHU B
pamkute Ha 72-96 yaca cnep ekcnosuums Ha VZV ce
npenopbyBa NacnBHa UMyHU3aLMS CbC cneundguyeH
(xunepumMyHeH) Bapwuuena-3ocTep MMYyHOrMoOynuH
(VZIG) [18]. CvobLwwaBa ce, 4ye 50% oT bpemeHHuTE,
Ha kouTo e npunoxeH VZIG ca pa3sunu neka wmnm
HeycnoxHeHa popma Ha Bapuuena, a npu 5-25%
npoTu4aHeTo e 6uno cydbknuHudHo [17]. B peguua
CTpaHu ce npenopbyBa LierneHacoyeHa BakCUHaLMS
cpelly Bapuuena Ha HEUMYHHW XeHu B feTepoaHa
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Bb3pacT [19]. XKuBaTa aTeHloMpaHa BakCMHa CpeLly
Bapuuena (wawm Oka VZV), paspaboTeHa ot Takahashi
npe3 1974 rogunHa, ce npunara B USN CBAT KaTo
MOHOBareHTHa UM kKoMbrHUpaHa BakcuHa. lNoBeyeTo
ctpaHu B EC/EUII npegnarat BakcMHonNpodunakTka
Ha BapwuLena 3a Bucokopuckosu rpynu [20].

Llenta Ha HacTosILLETO NpoyyYBaHe € Aa Ce OLeHn
HanMuMeTo Ha UMyHUTET cpelty VZV npu xeHu B
JeTepogHa Bb3pacT Ypes onpeaensHe HannyuneTo Ha
npoTtekTnBHu anti-VZV IgG aHtutena.

MATEPUANU N METOOU

B JlTabopatopusaTa no Bupyconorus Ha BMA - Cocus
3a nepuopa ssHyapu 2020 - anpun 2021 6saxa
n3cneaBaHu cepyMHu Npobu Ha 219 xeHu B feTepop-
Ha Bb3pacT (18-38 roanHu) (dwmr.1).
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®Quzypa 1. A Bwbspacmoso pasnpedeneHue Ha uscrnedeaHume
JKeHu 8 0emepo0dHa eb3pacm 3a anti-VZV IgG aHmumena

MeToObT 3a KonNMYecTBEHO onpeaensHe Ha cneuudguy-
HY anti-VZV IgG aHTuTena npeacraenssa MHONPEKTEH
xeMunymuHecLeHTeH umyHeH aHanus (CLIA, Chemilu-
minescence immunoassay). lacnegBaHusaTa ca
N3BBbPLUEHN B CHLOTBETCTBUE C UHCTPYKLUUTE Ha
npoussoauTens. Bcekn napameTbp Ha TecTa ce
naeHtTuduunpa vpes 6apkogoBeTe Ha eTUKeTa Ha
peareHTHUA nHterpan (RFID eTtukeT). Pesyntatute oT
TecTa ce OTYMTaT KONIMYECTBEHO KaTo MOSMOXUTENHM
unu otTpuuaTtenHu 3a Hanuuune Ha VZV IgG aHTuTena.
AHanusaTopbT aBTOMAaTMYHO U3YMCIsBA HUBATA Ha
VZV 1gG aHTuTenara, nspaseHu B mlU/mL. Bcuykm
npobu ¢ koHueHTpauumn Ha VZV IgG Hag 165 mIU/mL
ca KnacuduumpaHm Kato NonoX1TENHN.

PE3YNTATU U OBCBbXXOAHE

Pesyntatnte oT U3BBbPLLUEHOTO NPOYYBAHE cpef, KeHn
B [JeTepoaHa Bb3pacT nokassart, 4e 9% oT Tax ca
nogaTtnueu Ha uHdpekuna ¢ VZV. 3a cpaBHeHue B
nose4vyeto ctpaHu ot EC yectortata e nog 5%, 3a

Cbpbus faHHWTe coyart, Ye 6% ca cepoHeraTMeHM [21].
YcTaHOBUXME, Ye Han-BUCOK € NPOLIEHTbT Ha HEUMYH-
HuUTe 3a VZV xeHu BbB Bb3pacToBus ananasoH 18-23
roguHn (n=11) N CbOTBETHO HaN-HUCBK NpU Te3n Haz
30 roguHu (n=1). OTHOCUTENHUAT OAN Ha Ceponosu-
TUBHUTE X€HW HapacTBa C Bb3pacTTa. Onpegennxme
91% ceponpeBaneHTHocT 3a anti-VZV IgG cpeg
XEeHWTe B penpoayKTMBHA Bb3pacT B bwnrapus (dur.
2). B WNpaH 76.5-86.9% oT xeHnTe B AeTepodHa
Bb3pacT umar anti-VZV IgG aHtuTena [22]. [Mpu Bcuykn
XeHu, npean 3abpemeHsBaHe, KOUTO He gaBar
aHamHe3a 3a npekapaHa B MUHarnoTo Bapuuerna unm
He ca curypHu aanu ca npeboneaysanu, Moxe Aa ce
OUEHU UMYHHUAT MM CTaTyC 4pe3 CEPONOrM4HO
n3cnefBaHe 3a yCTaHOBSIBAHE HanM4MeTo Ha NpoTek-
TmBHM anti-VZV IgG aHTutena. Ha cepoHeraTvBHUTE
XEeHU B [eTepofHa Bb3pacT Cce npenopbyBa BaKcu-
Hauus cpelly Bapuena npean 3abpemeHsiBaHe.

anti-VZV IgG

20

H negative

199 positive

®uzypa 2. A CeponpesaneHmHocm Ha anti-VZV IgG rpu xeHu
8 demepo0dHa 8b3pacm

3AKITIOYEHUE

MbpBudHaTa nHgpekuua ¢ VZV npu cepoHeratuBHM
XeHW B JeTepofHa Bb3pacT nopaau TpaHchnaueH-
TapHaTa BMpycHa TpaHCMMcus obycnaBsi cepuo3eH
pUCK OT MHdeEKUMA Ha nroaa. LieneBusit CKpUHUHE u
BakcuHonpodunakTukata Ha HEUMYHHWN XEeHU moraTt
Aa npefoTepaTAaT BapyUenHa MHdeKuuns no Bpeme Ha
OpemeHHOCT. [eTekuusita Ha cneundunydHm IgG
aHTuTena cpelly VZV B cepyMH/ 1 Nna3meHn npobu
no3BorsBa Aa ce OLeHN UMYHHUSAT CTaTyC M CbLLO Taka
€ [loKas3aTeniCTBO 3a OCbLUECTBEH KOHTaKT C BMpyca
(Hannume Ha UMyHUTET).
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PE3IOME

[MaHkpeaTnyHaTa eHuedanonaTus NPUHaONEXn Kbm
rpynata Ha meTabonuTHUTE eHuednonaTnum 1 e YyacTt
OT cMHOpPOMa Ha nonMopraHHa HeaoCTaTbYyHOCT Mpu
ocTpusi naHkpeTuT. OBNKHOBEHO HacTbMBa paHoO B
xoda Ha 3abonsBaHeTo. KbcHaTa HacTbnBa cnepg
BTOpaTa cegMuua Unu B 03gpaBUTENHUSA NEPUOA U ce
obo3HavyaBa kaTo eHuedanonatusa Ha Wernicke.

Llenta Ha HacTosWwus Tpyg e Oa o4epTae HakpaTtko
enuaemuornoruaTta, natoreHesaTa, KnuMHU4YHaTa
KapTuHa 1 neveHmneTo. MNaHkpeaTnyHaTa eHuedanona-
Tns e psgka. CneuundmyHa ocobeHocT e pazHoobpas-
HaTa KMWHMYHA KapTuHa, KOSATO Hanara Lupoka
andepeHumanHa guarHosa. Jle4eHneTo e Hecnewm-
PUYHO 1 € HacCo4YeHOo NPeaMMHO KbM OBMnagsBaHe Ha
OCHOBHOTO 3abonsiBaHe, CUCTEMHUSI Bb3nanuTeneH
OTrOBOP W KOPEKLIMS HA ENEKTPOSIUTHUTE HapyLUEHMSI.
lNporHo3aTta e nowa cbc cMbpPTHOCT okorio 10-20%.

Knroyoeu dymu: naHkpeamuyHama eHueghbasona-
musi, ocmbp naHKpeamum

ABSTRACT

Pancreatic encephalopathy belongs to the group of
metabolic encephalopathies. It is a part of the syn-
drome of multiple organ failure in acute pancreatitis. It
usually occurs early in the course of the disease. The
late occurs after the second week or during the recov-

ery period and is referred to as Wernicke’s encepha-
lopathy. The aim of the paper is to briefly outline the
epidemiology, pathogenesis, clinical picture and treat-
ment of this syndrome.

Pancreatic encephalopathy is rare. A specific feature
is the diverse clinical picture, which requires a broad
differential diagnosis. The treatment is aimed prima-
rily at controlling the underlying disease, systemic in-
flammatory response and correction of electrolyte dis-
turbances. The prognosis is poor carying a mortality
rate of about 10-20%.

Keywords: pancreatic encephalopathy, acute pan-
creatitis

BbBEOEHUE

OcTtpuaT naHkpeatut (OlT) e noTeHumanHo xmBoTosac-
TpaluaBalLlo 3abonsisaHe C HenpeaBUAMMO NpoTHUYaHe
1 nonynawumoHeH puck ot 2%. B 20-30% ot cnyyaute
npoTu4a TeXKO cbC cMbpTHOCT 15-30%. OI1 e
KpacHOpe4MB NpuUMep Kak NokanHuTe NpoMeHn BoaaT
00 CUCTEMEH OTrOBOP Y CbOTBETHO OpPraHHa HefocTa-
THYHOCT.

MaHkpeaTnyHaTa eHuedanonatus (ME) npuHagnexu
KbM rpynata Ha meTtabonutHuTe eHuednonartuu,
Ha3oBaHM Taka 3a nbpBu NbT oT Kinnier Wilson.
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OnuncaHa e 3a nbpeu NbT OT Lowell npe3 1923 r, a
npe3 1941 r. Rothermich u von Haam npaBsat no-
noapobHo onucaHve Ha MPOMEHUTE B MeEHTanHus
ctatyc[1, 2]. NE e yacT oT cuHapoma Ha nonvopraHHa
HepocTaTbyHoCT npu Oll. Ta ce HabnwogaBa psOKo,
npu nog 2% ot cnyyante ¢ Texbk OlN. OBrkHOBEHO
HacTbMNBa paHo B Xo4a Ha 3abonsiBaHeTO (B pamMKuTe
Ha 2-5 OHW NpY TEXKUTE NaHKpeaTuTn).

KbcHata MNE HacTbnBa cnea BToparta cegMmmua unm B
o3aopaBUTeNnHUs nepuoa U ce obosHayaBa KaTo
eHuedanonatua Ha Wernicke. Ta e onncaHa npes
1881 r. ot Carl Wernicke kaTto TpuMaga OT O4YHMU
CUMTOMMU, aTakcus 1 obLia obbpkaHocT. Tol s Hapuya
»polioencephalitis hemorrhagica superioris” nopagu
TOYKOBUOHUTE KPbBOU3NMBM B CMBOTO BELLECTBO
OKOITO TPEeTo M YeTBBLPTO MO3BYHO CTOMaxye u
akBeplykTa Ha Sylvius [3-9]. Bunpeku, 4e 751 € TunmyHa
npun ankoxonuuu, B 23% ce cpewa npu He3aBUCUMU
OT ankoxona 3abonsiBaHusl KaTO TUPEOTOKCMKO3a,
6onect Ha KpoH, manabcopbunmoHeH cuHapom,
aHopeKkcus, 3axpaHBaHe cnef AbIro rnagysaHe,
Xunepemesuc rpasugapym, ypemms, neputoHeanHa
ananusa, XVIB 1 3nokadecTBeHn 3abonsiBaHus.

NMATOIEHE3A

[MaToreHe3aTa Ha paHHaTa [1E e Bce oule HesicHa.
Cnopepn Hal-npaegonoaobHaTa Teopust, NaHkpeaTny-
HUTE eH3MMW B KpbBTA M CUCTEMHUAT Bb3Nanutenex
OTrOBOp BOOAT [0 pas3npbCcHaTW 30HM Ha yBpeda B
rmaBHUS1 MO3bK, CTBOMA 1 Markusi MO3bK. AKTUBMpa-
HaTa docdonunasa A2 yepexaa dochonmnuanTe Ha
KpbBHO-MO3b4YHaTa bGapuepa, yBenvyasa nepmeadu-
nuTeTa U BOAM A0 MO3bYEH OTOK U AeMUENUHU3aLns
Ha CMBOTO U BANOTO BELLECTBO.

Opyrn Bb3MOXHM NPUYMHM ca MacTHa embonus B
pe3yntaT OT CTeaTOHEeKpo3uTe, AUCEeMUHUpaHa
WHTpaBacKynapHa koarynauus unu xunep-, unm
XunoHaTpmemuns (OCMOTUYHA MUENUHOMNM3a). XUCTO-
NOrMYHO Ce YCTaHOBSIBa NeprBackyrnapHa JeMUenmHn-
3aums.

MpuunHata 3a kbcHaTa eHuedanonatus Ha Wernicke
e geuumt Ha BuTaMuH B1 B pesynTtar oT ObMro
rmagyBaHe, NoBpbllaHe U TOTanHO napaeHTepanHo
XpaHeHe [4, 6]. Ha ayToncusa ce HamupaTt TOYKOBUAHN
KpbBOM3MNMBM B MaMUNapHUTE Tena, Xxunoranamyca,
nepuBeHTpUKynapHaTa obnacT Ha Tanamyca, OKoso
akBefyKkTa U noj noga Ha YeTBbPTOTO MO3BbYHO
cToMaxue.

KNMAHWYHA KAPTUHA

PaHHama [ME moxe ga ce nposBM BHE3anHo c
enunenTu4HM NpunagblLm, ocnensisaHe (BCneacTeme
Ha OMNTUYEH HEBPUT UMK XeMoparnmyHa petTmHonaTtums)
UNW Opyru O4HU cMMNToMMU (Napanu3a Ha KOHBepreH-
umnsaTa, XOpPU3oOHTaneH HUCTaroM, BOMHO BUXAaHE),
napesa Ha €4uH UNU nNoBeyve KpanHUuU (Xemu-
KaBagpunapesa), Mmanrusa n xuneppednekcus,
uepebenapHa aTakcusi, AM3apTpusi, acdasusi, akMHeTu-
YeH MyTM3bM UMW Aa Ce pas3Bue NOCTEMNEHHO C
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noesegeH4yecka NpomsiHa, 0ObpKaHOCT, anaTus Unu
NCUXOMOTOPHA axutauus, Ae30pueHTaLms 3a Bpeme
N NPOCTPaHCTBO, BU3yariHW 1 CyXOBW XaniouuHauum
Ha ooHa Ha 3aMbITIEHO Cb3HaHWe, KOeTO MOXe a ce
3a4bn6oyn go koma. KnMHM4yHOTO npoTMyaHe He
Kopenupa ¢ TexecTtTa u etuonoruata Ha OIl.
Bb3MOXHO € MpUCTBMHO-PEMUTEHTHO NPOTUYAHE.
Hsikon OT cumnToMmUTE OT3BYYaBaT B paMKUTE Ha OHU,
[0KaTo Apyrn Kato MOTOPHUTE PYHKLUN U KOTHUTUB-
HUTE MPOMEeHU MoraTt Ada nepcucTupaT C roguHu,
BOAEMKN OO TpaHa nHBanuausauunsa Ha nauumeHTa. B
peaku cnydau NE moxe ga ce maHudecTtmpa ¢
LeHTpanHa u eKCTpanoHTUHHA MUENUHonM3a Ha
rmaBHUSI U rPbOHAYHUSA MO3bBK 1 Bsina KBagpunapesa.
TvNUYHUTE CMMATOMW NPU MNOHTUHHA MWENMHONU3a
nmaT 6udasHa maHudectauus. MNMbvpBoHaYanHo ce
nposBsABa C eHuedanonatus unu npunagbuu, ¢
nocreggallo BroLlaBaHe 1 NosiBa Ha KBagpunapesa,
ancdparnsa n ausapTpus. EKCTpanoHTUHHaTa MUEnuHo-
nmsa 3acsra pasnuyHm obnactu ot LUHC, koeTo BOoAM
00 pasHooOpasHa KMMHUYHA CUMMNTOMAaTuKa, YecTo
npeaxoxgaHa oT NCUxXMaTpu4HM CUMMITOMM.

KbvcHama eHuegpanonamusi Ha Wernicke e XnBoTo-
3acTpallaBallo CbCTOsHME U U3UCKBA HaBpeMeHHa
AvarHosa v nedyeHue. Ha npaktuka obade, camo npwu
Marska 4YacT OT naumeHTuTe ce Habnogasa knacuyec-
kata Tpuaga (16%), a 20% ca 6e3CMMNTOMHMU.
[dnarHosaTa Moxe fa ce nocTaBu MpU HaNMYNETo Ha
OBa OT YeTMpuUTe KpuTepusa: AneTudyeH aeduumT,
OKYITOMOTOPHM OTKIOHeHUs (29-93%), uepebenapHa
ancdyHkumna ¢ atakemsa (23-70%) u npomeHeH
MeHTaneH crtatyc (82-90%) unn neko nameToBO
pa3CcTponcTBO. Han-4ectnte o4yHU CMMNTOMU ca
napanu3a Ha KOHBepreHuusaTa, XOpu3oHTaneH
HMcTarbMm, ABOMHO BMX4aHe 1 M1osa.

AOVNATHO3A

OnarHosaTta Ha NE Hali-4yecTo ce 6a3upa Ha U3KMoY-
BaHETO Ha Apyra npuydvHa. [pomMeHnTe B enekTpo-
eHuedanorpamara ca HecneunguyHn, Han-4ecTo ce
Habnogasa audysHo 3abaBsHe Ha BbHUTE. PyTuH-
HUTEe KPbBHU M3crensaHusi ca cneumduyHn 3a Ofll,
HO He u 3a NE. JInkBopbT psako ce nscnensa v Hau-
YecTo e HopMarieH, Makap 4Ye B HSAKOM criyvyau ca
Hanuue NoBMLLEHN CTOMHOCTU Ha nNunasata. MarHmT-
HO-pe3oHaHcHaTa Tomorpadgpua (MPT) yecTo e
HOpMarHa Mnu paskpuea pasnpbCHATU 30HWU Ha
nepuBEHTPUKyNapHa geMuenmHusaumsa B 6anoto
BELLECTBO KaKTO Mpy MHOXECTBeHa cknepo3sa. [pu
MUenuHonmaa ce HabnogaeaT TUNUYHK KOHATympaLm
30HU Ha AeMuenuHu3auus B corpus callosum, mocTa,
cpeaHus n mankus mo3sbk [1, 5]. NpomeHute ca
TUMWYHN  KOHTPACTHO-HEYCUMBALLM CE XUMNEPUHTEH-
3UTETHU T2 N XUNOUHTEH3NTETHU T1 neaun.

Mpu eHuedanonatuaTa Ha Wernicke, agnarHosaTta ce
nocrtaesa Ha 0a3aTa Ha aHamHe3a 3a MOBPbLLYAHe,
NPOABITKUTENHO rMagyBaHe, NapaeHTepanHo XpaHeHe
N NoCOoYeHUTE NO-rope AnarHoCTUYHU kputepun. MPT
e ¢ yyscTBuUTENHOCT 53% U cneumduyHoct 93%.
OOuvKHOBEHO ce HabntogaeaTt CUrHanHW NPOMEHU B
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nepvBeHTpPUKyNapHuTe obnacTu Ha Tanamyca u
ctBona. lNoHsKora e Hanuue aunataumsi Ha TPeToTo
cToMaxye u atpodus Ha mamunapHute Ttena [1, 9].

OcBeH ocTbp naHkpeaTuT, gudepeHumnanHara
OunarHosa Ha MuenonmsaTta BKIHYBa ankoxonmsbM,
ManHyTpuumMs, NpogbiikMTeENHa ynotpeba Ha anype-
TULUK, NCUXOreHHa NONUANNCUS, N3rapsiHne, CbCTOSIHUSA
cnen YepHogpobHa TpaHcnnaHTauus, XMpyprus Ha
xunodgu3sara.

NEYEHMUE

JleyeHneTo Ha eHuedanonatuata Ha Wernicke
BKITHOYBa He3abaBHO NpunaraHe Ha BuT. B1 B fo3a 100
Mr/gH 3a 1-3 gHW, BEHO3HO 3aMeCcTBaHe Ha MarHesusi
N MakcMmanHo O0bp30 Bb3CTaHOBsIBAHE Ha HopMar-
HOTO XpaHeHe [4, 5, 9].

3AKITIOYEHUE

ME ce maHudecTupa ¢ pasHoobOpasHa KNMHUYHA
KapTWHa 1 Hanara Wwmpoka andepeHumanta guarHosa.
JleyeHuneto Ha lNE e HecneuMdpUYHO U € HACOYEHO
NpeouMHO KbM OBMafsiBaHe Ha OCHOBHOTO 3abons-
BaHe, CUCTEMHUSI Bb3NnanuterneH OTroBOp U KOPEKLUS
Ha enekTpoNUTHUTE HapyLleHus. NMporHosaTta e nowa
CbC cMbpPTHOCT okono 10-20% u okono 30% npwu
eHuedanonatus Ha Wernicke.

BUBJIUOIPA®UA

N

. Antunez E, Estruch R, Cardenal C, Nicolas JM, Fernandez-Sola
J, Urbano-Marquez A. Usefulness of CT and MR imaging in the
diagnosis of acute Wernicke’s encephalopathy. Am J Roentgenol
1998;171:1131-1137.

2. Boon P, de Reuck J, Achten E, de Bleecker J. Pancreatic en-
cephalopathy. A case report and review of the literature. ClinNeurol
Neurosurg 1991;93:137-141.

3. Chen L, Zhang X. [Pancreatic encephalopathy and Wernicke en-
cephalopathy]. Zhonghua Neike Zazhi 2002;41:94-97.

4. Fedeli P, Davies R, Cirocchi R, Popivanov G, Bruzzone P, Giustozzi
M. Total paraenteral nutrition-induced Wernickes encephalopa-
thy after oncologic gastrointestinal surgery. Open Med
2020;15:709-713.

5. Hornik A, Porcel F, Agha C, Flaster M, Vidal S, Schneck M, Lee J,
Biller J. Central and extrapontine myelolysis affecting the brain
and spinal cord. An unusual presentation of pancreatic encepha-
lopathy. Frontiers Neurol 2012;3:135.

6. Parkin AJ, Blunden J, Rees JE, Hunkin NM. Wernicke-Korsakoff
syndrome of nonalcoholic origin. Brain Cogn 1991;15:69-82.

7. Ruggieri RM, Lupo I, Piccoli F. Pancreatic encephalopathy: a 7-
year follow-up case report and review of the literature. Neurol Sci
2002;23:203-205.

8. Shin RK, Galetta SL, Imbesi SG. Wernicke encephalopathy. Arch
Neurol 2000;57:405.

9. Sun G, Yang Y, Liu Q, Cheng L, Huang X. Pancreatic encepha-

lopathy and Wernicke encephalopathy in association with acute

pancreatitis: a clinical study. World J Gastroenterol 2006; 14(12):

4224-4227.

51



IR

LXXIII 6pon 2/2021

OMEPATUBHO JIEYEHUE MNMPU U3BBBbHCTABHU ®PAKTYPU
HA OUCTANHATA TPETA HA NOABEAPULIATA

C MMHUMAJTTHOUHBA3UBHA TEXHUKA

Hwukona XapuckoB, Hukonain UsaHoB

KnuHuka no Opmonedus u mpasmamorioausi — BoeHHomeOuyuHcka akademusi, Cogpusi

SURGICAL TREATMENT OF EXTRA-ARTICULAR FRACTURES

OF THE DISTAL THIRD OF THE SHANK

WITH MINIMALLY INVASIVE TECHNIQUE

NikoLA Hariskov, NikoLAy Ivanov

Department of Orthopedics and Traumatology — Military Medical Academy, Sofia

PE3IOME

®pakTypuTe Ha gucTanHata M3BbHCTaABHA TPeTa Ha
nonbeppuuata (TnbusTa, dubynata unu n asete) ca
TEXKN TPaBMW, KOMTO B MOBEYETO Cry4an ca BUCOKO-
E€HepruHn — BUCOYNHHM Tpasmu, MTI1, nponssoa-
CTBEHU TPABMM, HUCKOEHEPTUINHW, BUTOBM TpaBMu (Hai-
YeCTO C poTaLMOHEH MEXaHM3bM MPY HapyLLEeHa KOCTHa
CTpyKTypa). CNOXHOCTTa Ha Te3un cdynBaHus UaBa oT
aHaTOMMYHUTE 0COBEHNCTM Ha obnacTTa u 0cobeHoCTH
B KpbBocHabasiBaHeTo. Te3u TpaBMU Haped CbC
cepvio3HaTa KoCTHa yBpeZa B ronisiMa 4acT oT criyvanTe
ca CbMNPOBOAEHN N CbC 3HAYUTENHA MEeKOTbKaHHa
TpaBMa nopagn ockbaHaTa MekoTbkaHHa 0OBMBKa B
Tasn aHatoMun4yHa obnact. Nopaan orpaHM4YeHus
NOAKOXEH crnoin B obnacTTa Ha KocTHaTa yBpeaa,
XUPYPTrMYHOTO fleYEHME YEeCTO € CbMPOBOAEHO OT
YCINOXHEHUS — MEKOTbKaHHU, 3abaBeHO cpacTBaHe U
HecpacTBaHe, HabngaBaTt ce U MHPEKLNO3HN
YCINOXHEHUS — ocTeoMuenuT. o nuTepaTypHU LaHHW
paHeBW YCIOXHEHUS] B MUHAIOTO Ca Bb3HMKBanu B 36%
OT cryyanTe npw KnacuyeckaTa oTkpuTa penosnums u
BbTpelwHa cukcauma. Metogute 3a neyeHue 3a
AucTanHarta TpeTa Ha nogbeapuuarta ca KoHcepBa-
TMBHM 1 onepaTnBHU. [pu onepaTMBHOTO NeYeHne ce
N3Mon3BaT pPasnmMyHu TEXHUKM - OTKPUTA Penosnums n
BbTpeLLHa hmkcaums, MHTpaMeyrnapHa OCTEOCHHTESa,
BbHWHa dukcaums n MUHUMHBA3MBHA NiakoBa
octeocuHTeda MUNMO. MiHTpamenynapHaTta aHTerparHa
OCTEOCHHTE3a MNOoKa3Ba 3Ha4YUTENHO 400pKU pe3ynTaTy
npu onepaTUBHOTO NEYEHNE, HO MMa HSIKOW YCIOXHe-
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HUs1 — ocTaTbyHa b6onka B 0brnacTTa Ha UHCEPUpPAaHETO
Ha nupoHa B okono 70% ot cny4yante. Nma u
3Ha4UTENeH NPOLEHT C AUCKOH(OPT B CPaBHEHME C
MWMO TexHuknTe. OTKpUTaTa peno3nuns 1 BbTpeLLHa
dukcaumst e apyr Knacuyeckn MeTof, 3a feveHve Ha
dpakTypuTe Ha guctanHaTta nopgbegpuua. Tasu
XMpYpruyHa TexHuka faBa Bb3MOXHOCT a ce U3Mons-
BaT pasnuyHu XMPYpPrvyHn JocTenu. MNMpun Tasn TexHuka
ce HabniogaBa 3HauMTENHa MEKOTbKaHHa AMCEKUWMS,
KOSATO BOAW OO AeBUTaNM3MpaHe Ha KOCTHUTe dopar-
MEHTW, HapyLLEeHWe B NTOKanHUsa KpbBOTOK. Bereacteume
Ha TOBa HacCTbMNBaT paHeBW YCMNOXHEHWs, 3abaBeHo
cpacTBaHe WM HecpacTBaHe, a B HaKoM cnyyau u
nHekumns. Tean ycnoxHeHusi 3abaBasT B 3Ha4MTeNHa
CTeneH fnevyeHneTo, 1 MOXe da fgoBegar 4O MHOro-
KpaTHW onepauuy 1 U3nonsasa HETO Ha CKbMNOCTPYBaLLU
MeOVKaMEeHTN U KOHCyMaTuBu. AnTepHaTUBEH METOS
Ha cpukcaumsa e MUMO TexHukata. MNpu MUMO pucksT
OT YCIOXHEHUs, CBbpP3aHU C MeKUTe TbKaHu e
3HAYUTENHO HaMmareH, KakTo U pucka oT CbaoBa Uu
HepBHa yBpeaa, Hama pUCK OT NepcUcTMpaLLm 6onk1 B
obnacTTa Ha KONSHOTO, KakTo U MO-ManbK LUaHC 3a
3abaBeHO cpacTBaHe U HecpacTtBaHe. MUIMO ocury-
psBa MWHUMHBA3MBHA PEno3numnsa 1 ukcaums Ha
(pakTypaTa cbC 3ana3BaHe Ha HopMarnHara fokanHa
Guonorna Ha obnacTTa, KOETO OT CBOSI CTpaHa
AonpuHacs 3a no-6bp30To NneveHne, KOeTo e CBbP3aHo
N CbC 3HAYMTESNTHO NO-Marnkns pUcK oT n3bpoeHuTe no
rope yCroxHeHus.
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Knrovyoeu dymu: mubusi, uzebHcmasHu, oucmarsiHa
mpema, ¢ppakmypu, iedeHue, MUHUMAIHO UH8a3us-
Ha rnakosa ocmeocuHmesa(MUIIO)

SUMMARY

Fractures of the distal extra-articular third of the shank
(tibia, fibula or both) are severe traumas, which in most
cases are resultant from high-energy trauma mecha-
nisms — high-altitude injuries, traffic accidents, indus-
trial injuries, low-energy domestic injuries (most often,
of a rotational mechanism with impaired bone struc-
ture). The complexity of these fractures is linked to the
anatomical features of the affected area and its blood
supply. These injuries, along with severe bone dam-
age, are in most cases accompanied by significant
soft tissue trauma due to the scarce soft tissue sheath
in this anatomical area. Due to the limited subcutane-
ous layer in the area of bone damage, surgical treat-
ment is often accompanied by complications, such as
soft tissue complications, delayed union and non-un-
ion, as well as infectious complications — osteomyeli-
tis. According to literature data, wound complications
in the past occurred in 36% of the cases with classical
open repositioning and internal fixation. The methods
of treatment of the distal third of the shank are con-
servative and surgical. Various techniques are used
in surgical treatment: open repositioning and internal
fixation, intramedullary osteosynthesis, external fixa-
tion and minimally invasive plate osteosynthesis
(MIPO). The Antegrade Intramedullary Nailing (AIMN)
shows significantly better results of surgical treatment,
but leads to some complications, such as residual pain
in the area of nail insertion in about 70% of the cases.
There is also a significant percentage of discomfort
compared to the MIPO techniques. Open reposition-
ing and internal fixation is another classic method of
treating distal tibial fractures. Different surgical ap-
proaches can be used in this surgical technique. There
is a significant soft tissue dissection in this technique,
which leads to devitalization of bone fragments and a
disturbance of local blood flow. All these result in wound
complications, delayed union and non-union, and in
some cases, to infection. These complications signifi-
cantly delay treatment, and may lead to repeated sur-
geries and the use of expensive medications and
consumables. An alternative method of fixation is the
MIPO technique. In the MIPO technique, the risk of
soft tissue complications is significantly reduced, as is
the risk of vascular or nerve damage, the risk of per-
sistent knee pain, and a lower chance of delayed un-
ion and non-union. The MIPO technique provides mini-
mally invasive repositioning and fixation of the frac-
ture, while maintaining the normal local biology of the
area, which in turn contributes to faster treatment,
associated with a significantly lower risk of the above
complications.

Key words: tibia, extra-articular, distal third, fractures,
treatment, minimally invasive plate osteosynthesis
(MIPO)

BbBEOEHUE

®pakTypuTe Ha guctanHarta Tpeta Ha nogbegpuuara
(TMbusTa, dpubynaTta nnm 1 4BeTE) ca TpaBMU, KOUTO
B MOBEYETO Criyyam ca BUCOKOEHEPTUNHU — BUCOUUHHM,
MTI, npon3BoaCTBEHM UITM HUCKOEHEPTUNHN, OUTOBM
TpaBMu (Han-4eCTo C POTaALMOHEH MEXaHU3bM Mpu
HapyLueHa KocTHa cTpykTypa) [1}. CnoxHoCTTa Ha Te3n
cyynBaHWs uaBa OT aHaTOMUYHUTE OCODOEHOCTU Ha
obnacTtta u cneundgunyHoTo KpbBOCHabasBaHe [2].
Tasu TpaBma Hape[ CbC cepuo3HaTta KOCTHa yBpeda
B rongma 4act OT criydyauTe e CbNpOoBOAEHA U CbC
3HauUTernHa MekoTbKaHHa yBpeaa, nopaau ockbaHaTa
MeKOTbkaHHa 0OBMBKa B Ta3n aHaToMu4Ha obnacr.
Mopaan orpaHM4eHnst NOAKOXKEH Criol B obnacTTa Ha
KOCTHaTa yBpefa, XMpPYypruyHOTO NneyeHne 4ecTo e
CbMNPOBOAEHO OT YCMOXHEHUS — paHeBM, 3abaBeHO
cpacTBaHe, MOPOYHO CpacTBaHe UMM HecpacTBaHe
[10]. HabntopgaBat ce M MHAEKLMO3HU YCIOXHEHMUS
BKMOUNTENHO U ocTeomuenuTy, [3]. [No-rope nanoxe-
HOTO Harara u3norn3BaHeTo Ha CbBPEMEHHU TEXHUKN
3a onepaTtumBHO fNeYeHne KakBaTo € MUMHUMHBa3MBHaTa
nnakosa octeocuHtesza (MUMO). Tosn meTon Ha
neyeHve 3a (ppaktypuTe Ha gucTanHaTta TpeTa Ha
TMOUsITa MbpBOHaYanHo e npeanoxex ot [Helfet et al.,
1997] [4]. Mo3HaBaHeTO Ha Ta3n aHaTOMMYHa obnact
€ OT peluaBallo 3HayeHue [5], He No-Marnko BaXHO €
N NO3HABaHETO Ha TOYHATa onepaTtMBHa TexHuKa [6].

OMNMEPATUBHA TEXHUKA

Heobxogumute nHCTpymeHTu ca: Bopep ¢ 2.5Mm
Oypruu, Bogaun, KupwHeposu urnu, 3.5 KopTukanHm
BuHTOBe, LCP nnaka 2,7 unn 3,5 n npunexawunte
3ak4yBallM BUHTOBE, 00W TpaBMaToNOrM4yeH
WHCTPYMEHTapuyM, anapart 3a peHTreHOB KOHTPO -
C-pamo (Pur.1)

duzypal A

AHecTe3usTa e Han-4eCcTo CnrHanHa unu perMoHarneH
6nok [8]. NMonoxeHneTo Ha nauMeHTa e no rpbo.
YKenaTtenHo e nauneHTbT Aa O6bAe HaKNOHeH Ha
34paBaTta cTpaHa, KaTo ToBa MOXe [a ce NoCTUrHe ¢
YHKLUS Ha onepaLMOHHaTa Maca WUNu KaTto ce
nocTtaBaT Yapwadpun nnum Topbuyka NAcbk noa
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cefanveTo Ha nauueHTa OT cTpaHaTa Ha onepa-
umsaTta. Hakom aBTopu npenopbyBaT Aa ce nocTtasu
TYPHUKET, KONTO Ce MU3MNon3sa nNpu Hyxaa, HUe B
Hawarta npakTuka He ro npenopbyBame, nopagu
yBenu4yaeall, ce pUKC OT KOMMNapTMeHT cuHapom [9].
PeHTreHoBUST anapat TpsAbBa Aa 6bae Ha pasnono-
XeHwue, Taka Ye fa ce nosfyyaBat KOPEKTHU PEHTIEHOBM
npoekummn. Cnep Nos3vLMOHMPaHETO Ha nauneHTa, ce
NPUCTbNBa KbM NOYNCTBAHETO HA ONepaTUBHOTO Mone
c noa-6eHsnH 3a obesamacnaBaHe, crieq KoeTo ce
npunara nogeH npenapat B ONepaBHOTO Mofe.
lMouncBaHeTO e XenatenHo Aa 6bae OT Bbpxa Ha
npbCTUTE A0 cpeaata Ha begpoto (dur.2). Cnepg kato
CMe MOYUCTUNKN MPUCTBbNBaME KbM MOKPUBaHE CbC
CbOTBETHUTE CETOBE U TEKCTUNHM YapLuadpu.

duzypa s A
>
Queypa 5
duzypa2 A
duzypa3 A
>
Qdueypa 6

OnepaTvMBHaTa TEXHUKa M3UCKBA MbPBOHAYanHoO
3aKpUTO HamMecTBaHe Ha dpakTypara [7], 3a uenTta ce
n3nons3eaTt HOVMPEKTHU TEXHMKN 3@ HaMeCTBaHE KaTo
MaHyariHa TpakLus, KOCTOLbpXKaTenu, AUCTpakTop
Unun BbHLUEH dukcatop (cur. 4 n 5)
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Mpu cbnbTCcTBaWa dpakTypa Ha ¢umbynaTta, ako ce
Hanara cppakTypaTa ga 6bae urkcMpaHa nNbpBoOHa-
YarHOTO C HamecTBaHe U dukcauus, KoeTo A0
3Ha4YUTENHa CTeneH yrnecHsBa HameCcTBaHeTO Ha
Tnéuata. HamecTtBaHeTto TpabBa ga 6bae MHOro
NpeLmn3HO nopagu puck oT Manno3uums. dPukcaunsta
Ha ¢umbynata ussbpwBame ¢ 1/3 cemutybynapHa
nnaka. KonkoTo no-cnoxHa e KoHgurypaumaTa Ha
pakTypaTa Ha TMbumsaTa Tonkoea no-nornesHa 6u 6una
nbpBOHayanHara cukcauma Ha dubynaTta. Mpwu
dukcupaHa ubyna npucTbneamMe Kbm onepaums Ha
TMbusTa. Cnen Kato cMe penoHMpani 1 3agbpxanu
dpakTypaTta, cnegpaliata CTbka € NoCTaBsAHeTO Ha
WHTpachparmeHTapeH, KOMMNPECMBEH BMHT. 3a uenTa
na3nonssame 6opep ¢ Oyprua 3.5 mm (dur 6). C
NMoMOLLITa Ha NPOTEKTOP, NPobrBame GrM3KMs KOpTeKC,
cnep KoeTo npes cpedaTa Ha umMpkymdepeHumsaTa Ha
cpelynonoxHus gparmeHt. Nnb3Bame Bogadva 4o
OTCPELLHNST KOPTEKC U OTHOBO NpobuBame c Byprus
2.5 mm. MNocTaBsame 3,5 MM KOpTUKaneH KoMnpecuBeH
BVHT, crie KOPEeKTHO M3MepBaHe Ha ObiiKMHaTa Ha
nocnegHunsa (®ur.7). Tosam BUHT MOXe Aa Cce NocTaBu
KaKTO M3BbLH Milakata Taka v npes3 Hes, nepneHau-
KyNsipHO Ha cppakTypHaTa NMHUS.

>
Queypa 7

duzypa8 A

duzypa9 A

OT BbpxHa TMbMATa ce NpaBu paspes C AbikMHa 4-5
caHTUMeTpa, KaTo LenTa e ga He ce 3acsra dpak-
Typata KakTo U MeKOTbKaHHUTe AedeKTn ako uma
TakvBa. 3ana3ssa ce ppakTypHUs XeMaToM U LiernocTTa
Ha nepwuocTa. B Ta3n aHatommyHa obnact Tpsbea ga
ce cbxpaHaT V. saphena magna u n.saphenus.
Penosunuusita Ha opakTypaTta TpsibBa Aa ce M3BbpLun
C MOMOLLITA Ha KOCTHUTE LUMMNKM NOCTaBEHW Npe3 Marku
pas3pe3n (Stap incision), kaTo uenTa e MakcMmarnHo
LLlafieHe Ha MeknTe TbKkaHu u nepuocT (Pur.8). Tpsdea
Ja ce yBepuM, Ye HaMeCTBaHETO € aHaTOMUYHO Mof,
PEeHTreHoB KOHTpon. [Nnak1Te KoMTO ce 13non3eart npu
Tasn TEXHWKa ca aHaTOMUYHO MPeKOHTYpupanHu (Pur.9)
C uen ga ce Bb3CTaHOBM MaKCMManHO KOPEKTHO
cynpamaneornapHaTa aHatoMusi U Ja ce pegyuupa
pucka oT Bapyc/Banryc gecdopmMaumsTa.

duaypa 10 A
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>
Queypa 11

OT HanpaBeHu\s B guctanHaTa 4YacT Ha nogbegpuuarta
paspes ce npaBu MNOAKOXEH TyHen C rnomMoLlyta Ha
WHCTPYMEHT unu ¢ nnaka (dwr.8). MNpes eaunH ot
AVCTarnH1Te OTBOPM Ha Nnakara ce nocrass pe3boBaH
Bogay (Pur.9), c nomowTa Ha KOWTO nnakarta ce
noanbxeBa —MO3ULUOHMPA OT OUCTAlNHO KbM NPOKCU-
MarHo, KaTo LenTa e aa ce ,npumocTun® ppakTypaTta.
MnakaTta TpsibBa faa 6bae Hag nepuocTa. dbmkuHaTa
Ha nnakara TpsibBa ga 6bae OKono TpY NbTU NoBeYe
OT AbJ/KMHATa 30HaTa Ha pas3gpobsiBaHe wunu OT
ObmXnHaTta Ha paktypaTta. Cnen kato nnakarta ce
npunab3He ¢ Nannauus ce naeHTuduumpa npokcu-
ManHua 1 Kpam M Ha MACTOTO U Ce npaBu Manbk
pa3pes. [nakara ce Bu3yanuaupa. Ta Tpsioea ga 6bae
B LeHTbpa Ha npegHata MOBBbPXHOCT Ha TubuATa.
Cnepn koeto, ce bukcupa B NpoKCcMManHarta 4yact C
BTOpM pe3boBaH Boga4y. C nomoLlyta Ha PeHreHoB
anapat ce BepuduumMpa NornoXeHWeTo Ha nrakara u
TS BPEMEHHO ce pukempa ¢ KnupLuHepoBm urnm nnu ¢
Oyprus npes pesboBaHuTe Bogaym (Pur.10). Mpwu
000pOo NonoXeHne Ha MMMNaHTa NPUCTbNBaAME KbM
NOCTaBsSIHETO Ha BUHTOBETE 3a (hUKCaLUA Ha NnakaTa.
ToBa MOXe [a CTaHe npes3 HanpaBeHUs Bede paspes
Ha JOCTBbMHUTE MEeCTa UNn Ype3 Marku KOXXHWU pa3pesu,
OOMbITHUTENHO HanpaBeHW Npu OTBOPUTE Ha NnakaTta.
CnepBalyaTta cTbhka € npobuBaHeTo Ha OTBOpUTE C
2,8 MM Byprusa 3a 3aknodBalLmMTe BUHTOBE. 3anoysa
ce OT AucTanHo KbM npokcumanHo (eur.11). Oumku-
HaTa Ha BMHTOBETE ce onpenens Uiy no kanuopwu-
paHata byprus, unv c noMoLLTa Ha Mmepay, ako € Hy>KHO
M noa peHreHoB KoHTpon. Crnep kaTto ce Gopupat
OTBOpUTE Ce NOCTaBAT 3.5 MM 3aKroYBaLLN BUHTOBE.
[uncTtanHo ce NnocTaBAT eauH-ABa BUHTa U Ce Npemu-
HaBa npokcumanHo. NocTtaBsa ce BUMHT B MPOKCU-
MarHaTta yacT Ha nnakarta (®ur.12). Tyk BUHTOBETE €
XenartenHo Aa 6baaTt pasnpenerneHy paBHOMEPHO,
npes eavH unu Aea crnopen AbfknHaTta Ha nnakaTta.
KenatenHo e nocnegHUAT NpoKCMMarneH BUHT Aa
ObZle MOHOKOPTMKAmNeH UnuM aa He ObAe MOCTaBsH,
TOBa NpefoTBpaTsdBa CTPeC Ha Bbpxa Ha nrakarta.
Manonsea ce AuHaMOMETpUYHA OTBEpPKa, AOKaTo ce
yye ,wpakBaHe”. Heobxogumara cuna e 1,5 Nm, kato
TOBa HW CUrHanNu3aupa 4ye BUHTBLT e 3akntoveH. og
PeHTreH ce npoBepsiBa 3a KOPeKTHa penosnuus.
MocnepoBaTenHo ce NOCTaBAT OCTaHaNMTe BUHTOBE.
BaxHo e ga ce crneam ¢ peHTreHoB anapar Xo4bT U
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ObMKNUHATa Ha BMHTOBETE C Lier, KOPEKTHO no3uuu-
OHVpaHe (He TpsbBa Aa ca BbTPeCTaBHO M He TpsOBa
na 3acsarat TubuodmbynaptaHa apTtukynaums).
MpaBWNHO M3MbIHEHa OCTEOCMHTE3a e Korato oT
BCSKa CTpaHa Ha (ppakTypHaTta NuHUS nma no Tpu
BMHTa, 06XBaLlaLLM OT YETUMPW [0 LLECT KopTekca. AKO
ca M3NbIIHEHW Te3N YCNoBUs Npuemame, Ye Taka
HanpaBeHaTa OCTEOCUHTe3a € OMO-MexaHU4YHO
nsabpxaHa. 3aTBapsiHeTO Ha ornepaTUBHUTE 4OCTbNN
€ o ctaHgapteH HaumH (Pur.13) KOHTpOrnHM peHTreHo-
rpacmm npaBuUM Ha MbPBU, TPETU U LLECTU Mecel, OT
onepauusata (dur. 14).

>
Queypa 12

duzypa 13 A

P’

e

duzypa 14.1. A duzypa 14.2. A
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>

Queypa 14.3.

CneponepaTMBHOTO HaTOBapBaHE Ha KpawHuKa €
OrpaHM4yeHo, JOKATO He HaCTbMW PEHTreHONOrM4YHO,
BTOPWYHO KOCTHO cpacTBaHe. HegobpaTa penosunums,
HecrnasBaHeTO Ha onepaTuBHaTa TEXHUKU 1 criegone-
paTUBHUSA pexXnm MoraT ga AoBedar Aa HecpacTBaHe
1 cyyneaHe Ha nnakara. Mpyn MUMO e Bb3MOXHO Aa
ce n3nonaear pasnuyHu suamee nnaku - DCP, LC-DCP,
LCP. B cpaBHeHNe C KOHBEHLMOHANHUTE Nnaku,
aHaTOMWYHO NpeKoHTypupaHuTe nnaku LCP wu
3aKnoyBaLnTe Nakm ¢ MMHUManNeH KOHTaKT gaBaT
no-gobpa cTtabuMHOCT M ca B MO-ManbK KOHTAKT C
KOCTTa, KOETO No3BOrsiBa Aa ce 3anasu buonorusTa.
3aknoyBalumMTe nNnakn ca ¢ puKkcmpaH brbJl, KOeTo
enuMUHUpa brrnosarta gedopmauud, ocurypsasa
bINOBa M akcnanHa cTabunHUCT U HaMansiBa PUCKbT
OT BTOpUMYHA ancriokaums. Tasm cuctema pyHKLUNOHN-
pa Kato BbTpeLLeH dukcaTop U CTUMynupa Kanyco-
obpa3zyBaHeTO nopagu enacTMyHocTTa Ha cpmkcaums.
Ts e MHOro noaxogsia npy penosnums n gukcauns
Ha nepuapTukynapHute cdpaktypu. MuHnmanHaTta

MeKOTbKaHHa TpaBma 3anasBa B 3Ha4YMTernHa cTeneH
HopmarnHara fnokanHa érnonorus. OcobeHo noaxoas-
LM Ca 3aKnioYBaLLUTE nrakv Npyv Bb3pacTHU NaumneHTH
C OCTEOonopoTMyHa KocTHa cTpyktypa. LC-DCP nmat
BMCOKa YCTOMYMBOCT KbM YMOpa Ha MeTana. Hepoc-
TaTbk € Marnkus 6pori BUHTOBE, KOUTO MoraT Aa Obaar
noctaBeHn guctanHo. LCP nnakute B Hawwm aHu ca
Han-n3non3BaHn nopaan akrta, 4e ca aHaTOMUYHO
NMPEKOHTYPUPaHU U UMAT OrpaHUYEeH KOHTaKT C KOCTTa
nopagu, KOeTo ce 3anasBa NepumocTanHoTO KpbBO-
cHabasiBaHe. AHaTomuyHaTa oopma Ha LCP nnaknte
npegoTBpaTsBa MbpBUYHATaA AUCHOKALUA U paBHO-
MEpPHOTO pasnpefereHne 3a HaToBapBaHETO OKOro
nnakara B CpaBHEHWE C HEKOHTYpUpaHUTe Nnaku.
OcBeH TOBa, OT TO3M TUMN MMakM UMa 1 Takmea C Mno-
TbHBK Npodmn 3a cnyyam Ha nauueHTn ¢ rpauunHa
KOCTHa cuctema.

BUBITUOIrPA®UA

N

. Minimally Invasive Plate Osteosynthesis for Distal Tibia Fractures
Ted C. Lai, DPMa, *, Justin J. Fleming, DPM

. Extraosseous blood supply of the tibia and the effects of different
plating techniques: a human cadaveric study, Joseph Borelli Jr,
Willianm Prickett, Edward Song, Devra Becker, William Ricci.

3. Dillin L, Slabaugh P. Delayed wound healing, infection and non-
union following open reduction and internal fixation of tibial plafond
fractures. J Trauma 1986; 26(12):1116-9.

4. Minimally Invasive Plate Osteosynthesis (MIPO) in Long Bone
Fractures - Biomechanics - Design - Clinical Results Paul Dan
Sirbu, Tudor Petreus, Razvan Asaftei, Grigore Berea and Paul
Botez “Gr.T.Popa” University of Medicine and Pharmacy lasi Ro-
mania

5. Agross anatomic stude of distal tibia and fibula for single-incision
approach, Hui MA, Jie Zhao, Baoqinh YU, Bin Ye

6. Minimally Invasive Osteosynthesis of Distal Tibial Fractures Us-
ing Locking Plates Mario Ronga, MDa , Chezhiyan Shanmugam,
MDb , Umile Giuseppe Longo, MDc, Francesco Oliva, MD, PhDd
, Nicola Maffulli, MD, MS, PhD, FRCS (Orth)e, *

7. Mast J, Jakob R, Ganz R: Planning and Reduction Technique in
Fracture Surgery. New York, NY: Springer-Verlag, 1989.

8. Anesthesia for orthopedic trauma. Authors: Kayser Enneking, MD,
Linda Le-Wendling, MD, Barys Ihnatsenka, MD

9. Lau TW, Leung F, Chan CF, Chow SP (2008) Wound complica-

tion of minimally invasive plate osteosynthesis in distal tibia frac-

tures. Int Orthop 32:697-703

57



IR

LXXIII 6pon 2/2021

OPHrHHAJIHH CTATHH

NMPODPUNTAKTUKA HA MOCTTPABMATUYHUA CTPEC
NP BOEHHOCHNYXELLUU - MACTUPCKA I'PUXA

1 POJIA HA BOEHHOTO CBELLEHCTBO

Moroan Aepamos’, Meoprrv MonueaHoB2, MaPuHA KoHAkUMEBA®, [AHYO [unkos?,
Kvpuen Kboces?, BEnuHa ToHEBA®, OlAHMEN CTE®AHOBZ, BEHUMCNAB MYTA®UMINCKI?

"Xpam ,Cs. [eopeu”, ep. CaHOaHCKU

2Kamedpa ,Xupypeusi” — BoeHHomeduyuHcka akademusi, Cocpusi

3Kamedpa ,, acmpoeHmeponozusi” — BoeHHomeduyuHcka akademusi, Cogpusi

“KnuHuka ,lMcuxuampus u 8oeHHa nicuxomnoeusi” — BoeHHomeOuyuHcka akademusi, Cogpusi
5Kamedpa ,,[lpakmuyecko 6oeocnosue”, bozocroscku chakynmem — CY “Cs. KnumeHm Oxpudcku*

POSTTRAUMATIC STRESS DISORDER PROPHYLAXIS
IN MILITARY SERVICEMEN — PASTORAL MINISTRY AND ROLE

OF THE MILITARY CHAPLAINCY

JorbaN Avramov', GEorGl Porivanov?, MARINA KoNAKcHIEVAS, DANCHO DiLkov?,
KIRIEN KyosEv?, VELINA ToNEVAS, DANIEL STEFANOVZ, VENTSISLAV MUTAFCHIYSKI?

'Church St. George, Sandanski, Bulgaria
2Surgery Department — Military Medical Academy, Sofia

3Gastroenterology Department — Military Medical Academy, Sofia
“Psychiatry and Military Psychology Clinic — Military Medical Academy, Sofia
5Practical Theology Department, Faculty of Theology, Sofia University St. Kliment Ohridski

PE3IOME

o Bpeme Ha BOMHA LANOTO CbLECTBO Ha YoBeKa —
OyX, aywa n Tano — e MOAMNOXEHO Ha cTpajaHue.
OBGUKHOBEHO BHMMaHMETO € (POKYyCUpPaHO BLPXY
TenecHuTe yBpeaw, HO B MOCNeaHNTe OeCeTUneTus Bce
no-ronsiMo BHMMaHue ce obpblla U Ha NCUXonoru-
YecKuTe NnocneacTBus, KOMTO 3acarat MHOro rnoseve
xopa.

Llenta Ha HacTOSLLMA TPy € A NOTbPCK MACTOTO Ha
CBELLEHNKa Mpu crnpaBsiHe C NoCTTPaBMaTUYHOTO
CTPECOBO pasCcTPOWCTBO U APYrM nocneauun oT
BOEHHOBPEMEHHWUTE TPaBMM1 U TEPOPUCTUYHUTE aTaKkm
1 Oa aKLeHTMpa BbpXy HeobXoaMMOCTTa OT KBanudgu-
LiMpaHa rncmxoriormyecka nofrotoBka Ha CBeLLEHULUTE.

Hawwuar onut B AdraHnctaH 4eMOHCTpUpPa NonoXu-
TENHOTO BMNUSIHME Ha JYXOBHUTE MPaKTUKUA HA BCUYKK
XPUCTUAHCKU AEHOMUHALIMN, HE CaMO BbpXY NocTpa-
Janute, HO BbpXY LIeNus NiMdeH CbCTaB Ha MUcuATa.
Makap 4Ye M3BbpLIBAHETO Ha BOrocnyxeHueTo e
OCHOBaTa Ha NpaBOCIaBHOTO U3MnoBeaaHne, No Bpeme
Ha MUCUS porsiTa Ha CBeLLeHNKa HaaxBbpns obpen-
HOCTTa, obOXBallaki LUSnocTHaTa rpuxa 3a BCeku n
3a BCUYKO.
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Bb3MOXHOCTTa CBELLEHNLM LA Oka3BaT AYXOBHO
NCUXONOrMYECKO KOHCYNTUpPaHe ce AUCKYyTMpa B
nocnegHute gecetuneTtus. NpaBocnaBHaTa NCUXONo-
rMsi U MCMxoTepanusi ce pa3BrBa BbpXy OCHOBaTa Ha
XPUCTUSIHCKOTO Gorocnoeue 1 obxealla 1 nscnensa
Lennst YoBeEK, ONUTBalKK ce BMHaru aa ro pasdepe B
cBeTnnHaTa Ha CeeweHoTto MucaHne. MNacTtupure-
KOHCYNTaHTWN ca JyXOBHM BOLA4YM B CBOSATA KOHAhEeCHO-
HanHa obuwHocT ¢ 6orocnoBcko obpasoBaHue,
npuaobunu BTOpa cneunanHoOCT NO MCUXOMorus,
MUHUMYM MarucTbpcka CTeneH 1 npeMuHanu oby4e-
HME KbM HSIKOSI MCUXoTepaneBTUYHa MoganHocT. o
TO3W Ha4YMH AYXOBHULMTE-NCUXONO3N moraT ga
npeanarat MynTuaucuuniInHapeH noaxon npwu
TPETMPAHETO Ha PasNUYHN CbCTOSAHUS, KaTO MHTErpu-
paT LyXOBHO-TEOJIOMMYECKOTO C AOCTUXKEHUNATA Ha
NMcUXonorm4eckoTo pasdbmpaHe Ha gageH npobnem.

HacToswwnar Tpya CbBCEM HAMaA NpeTeHuunnTe 3a
n34vepnaTeniHoCT, a Nno-CKopo NnocTtaBA Ha4yalloTo Ha
ONCKYCUA N CTUMYIT 3a KOHKPETHO B3aumopencrTamne
MeXxay BOEHHU NCrxorosu, ©0rocrnoBu 1 CBELLEHNLIN.



OPUTUHAJIHU CTATUA

Knryoeu dymu: mocmmpasmamu4yHO CmMpecogo
pa3cmpolicmeo, 80€HHO C8EWEHCMBO, nacmupcka
epuxa, npasocnasHa rcuxomeparius.

ABSTRACT

The war afflicts the whole human being — spirit, soul
and body. Usually, the focus is on the wounded. Re-
cently, more attention has been paid to the psycho-
logical consequences, which affect significantly more
people than the physical injuries. The purpose of this
paper is to outline the place of the priest in dealing
with post-traumatic stress disorder and other conse-
quences of wartime trauma and terrorist attacks and
to emphasize the need for qualified psychological train-
ing of priests.

Our experience in Afghanistan demonstrates the posi-
tive impact of the spiritual practices of all Christian
denominations, not only on the victims but on the en-
tire staff of the mission. Although the worship services
are the basis of the Orthodox faith, during a mission
the role of the priest goes beyond the ritual, encom-
passing total care of each and everything.

The possibility for priests to provide spiritual psycho-
logical counselling has been debated in recent dec-
ades. Orthodox psychology and psychotherapy are
based on the Christian theology and embrace and ex-
plore the whole person, always trying to understand it
in the light of the Holy Scriptures. The pastor-counsel-
lors are spiritual leaders in their confessional commu-
nity with theological education, who have acquired a
second speciality in psychology, at least a master’s
degree and have been trained in a psychotherapeutic
modality. In this way, clergy-psychologists can offer a
multidisciplinary approach in the treatment of various
conditions, integrating the spiritual-theological with the
achievements of the psychological understanding of
a given problem.

The present work does not claim to be exhaustive at
all, but rather marks the beginning of a discussion and
an incentive for closer interaction between military psy-
chologists, theologians and priests.

Keywords: posttraumatic stress disorder, military
chaplaincy, orthodox pshycotherapy.

"6oneH Bsx u (He) Me nocemuxme
Mam. 25:35-40

lNocseuwasa ce Ha ceemiama namem Ha
npessumep CmedgbaH lNanukapos, 4usmo medma
bewe 0a 60e 8oeHeH u bonHU4YeH ceeuweHuk!

BbBEOEHUE

[o Bpeme Ha BOMHA LSNOTO CbLUECTBO Ha YoBeEKA —
OyXx, aywa n Tano — e MOAMNOXEHO Ha cTpajaHue.
OBGUKHOBEHO BHMMAaHUETO € (OKyCMpaHO BbpXY
ybuTnTE 1 paHeHuTe, HO B NOCNEQHUTE LECETUNETHUS
BCe Mo-ronsiMo BHMMaHue ce obpbla U Ha NCUXonoru-
YecKuTe NnocneacTBus, KOUTO 3acaraT MHOMO rnoBeye
xopa.

Makap 4e owe cnen lNbpeata 1 Bropata cBETOBHU
BOVHM ce 3abenasBa Bpb3KkaTa Mexay BoMHaTa U
NCUXMYHUTE NMPOMEHU, Te ca pasrnexaaHu cropa-
OVNYHO B Hay4HuTe cpepu. EaBa cnepn BueTtHamckarta
BOWHa CTaBaT SIBHM CEPMO3HUTE NCUXUYHN Nocneanum
npv rofisiMa 4acTt OT BETepaHUTe, B pe3ynTaT Ha KOETO
npe3 1980 r. nocTTpaBMaTU4YHOTO CTPECOBO pas-
ctporictBo (MMCP) e o6ocobeHo kaTo oThenHa
kateropusa [1]. MCP e HabniogaBaH npu 29% ot
BOEHHUTE MO Bpeme Ha BTopaTa cBeToBHa BOWHA
(BCB), 30% B Kopetckata 1 46% BbB BuetHamckata
[1, 2]. B koH(pnukTa B YkpanHa npu 40% oT noctpa-
JanvuTte ca HabniogaesaHM OCTpa CTPecoBa peakuus,
TpeBoxHocT, genpecus n MNCP, gokato B Cupus c
eMounoHanHn pasctponctea ca 6unm 50% oT Bb3-
pacTtHuTe n Hag 25% ot geuata [3]. [Mpu TepopncTnYHU
ataku [NCP ce cpelua npu 39% ot nocTpaganure, npu
6% OT MegUUMHCKMSA nepcoHar, okasarn MoMOoLL, npu
17-29% oT 6nnskuTe Ha nocTpaganuTe, cpelly 4% 3a
usanata obwHocT [4]. Okono 38% o1 BoeHHUTE 1 15%
OT LUMBUITHOTO HaceneHne pa3BmBar T. Hap. KbCcHo NCP
(wecTt mMeceua cnep TpaBmara).

XOnMCTUYHMAT Noaxod B MeaMLMHa npeanonara rpmka
3a UAnoTo 4YoBelwko cbliectBo. OT gpyra cTpaHa,
XpUCTUSIHCKaTa MoBens 3a NoboB KbM GNMKHMA uma
TOTarlieH XxapakTep, HagXBbpIsL, e4HOCTPaH4YMBOCTTA.
CunHata cemeiHa 1 couumanHa nogkpena nomMara Ha
nocTpajanute fa ce cnpaBAT 3HA4YUTENHO Mo-
ycnewHo c¢ MNCP. ToBa moxe fa 6bae npenparka u
KbM 3acufiBaHe Ha porsTa Ha LbPKOBHUSI KNP Npu
paboTaTa c noctpaganu.

Llenta Ha HacTosALWmMS Tpya € Aa NOTbPCU MSACTOTO Ha
cBeLLleHMKa npu npodunaktuka n nedeHve Ha MNCP un
Opyru nocnegvum ot BOEHHOBPEMEHHUTE TpaBMu U
TEPOPUCTUYHUTE aTakn U Oa aKueHTupa BbpXy
Heobxo4MMOCTTa OT kBanuduLMpaHa ncmuxonormyecka
NOAroTOBKa Ha CBeLleHuumnTe.

NMCUXOTEPANEBTUYHA POJIA HA BOEHHUA
CBELLEHUK

B HoBusa 3aBeT cnyxeHMeTo KbM OnNMxXHUTE e
npupasHeHo o cnyxeHune Ha bora — ,CnH YoBeyec-
Knin He gonae, 3a Aa My nocnyxar, HO ja NOCIYXU n
Aafe gywara cu oTkyn 3a MHo3uHa“ (Mar. 20:28) u
»+A3 CbM cpeam Bac KaTo npucnyxHuk” (Jlyka 22:27),
,00neH 6sx n (He) Me nocetuxte” (Mar. 25:35-40).
MacTupckaTa rpwxka Ha ubpkeaTta, B MHAMBMAYaNeH
1 oOLLECTBEH MNaH, € KpalHo Heobxoauma, He camo
o6rpvxxBaviku noctpaganuTe, HO U Bb3nuTaBariki B
ocCTaHanuTe XPUCTUSHCKM LieHHOCTUM n Bpatcka
noAakpena no BpeMe Ha uanutaHus. B eBaHrencku
acnekT TA B Har-rornsiMa cTeneH BbMbLlasa MbiHo-
Tata Ha boxuata nwbos. HecnyyanHo 6onHuuute
KaTo yypexaeHus Bb3HWKBAT B paHHa BusaHTus u
npes BekoBeTe MaHacTupuTe 1 Ha N3Tok, 1 Ha 3anag
ocTaBaT OCHOBHUTe cpeguilia Ha GpaTontobumBo
CbCTpagaHue 1 rpmxka 3a 6onHute [5].

Kakto B [lpeBHOCTTa, Taka U AHEC, OCHOBHa rpuxa Ha
CBeLLleHNKa e rpukaTta 3a fyllaTa Ha YOBEK B Heroeara
ncuxo-manyHa LanocT. ToBa € 0CoOeHO BaXkHO MO
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B

BpeMe Ha BoeHHU aenctBus. 1o BpeMe Ha Pycko-anoHckaTa BorHa (1904-1906 r.) nonkoBuTe CBeLLeHULM ca
nmanu sHadmMma TepaneBTUYHa pornsi. BoriHuuute ca cnogensinv cBoute CTpaxose, OTHasiH1E U MOpariHu unemm
NpeauMHO CbC CBELLEHMUUTE, @ HE C KOMaHOMPUTE unu cbbpartsata cu, KOeTo e BOLENO He camo [0
npeogornsiBaHe Ha NpobnemnTe, HO U 4O CNNOTsiIBaHe Ha Bonckata [PKykosa, UuMT. no 6].

B cbBpemueTo, HawmaT onut B AdpraHncTaH AeMOHCTpMpa NONOXUTENHOTO BIIMSIHUE HA AYXOBHUTE NPaKTUKN
Ha BCUYKM XPUCTUSIHCKU JEHOMUHALUUN HE CaMO BbpXy MOCTpajanute, HO 1 BbPXy LIENUs NIMYEH CbCTaB Ha
mucusTa. ONUTLT BKNIOYBA NPaKTUKUTE Ha NpaBocnaBHata Lbpkea ,CB. [eoprn® Ha pyMBbHCKUS KOHTUHIEHT B
KaHngaxap, B koATo Gelue otcnyxeHa JInTyprusi oT aMepuKaHCKU BOEHEH NpaBOCNaBeH CBeLLEeHUK (dour. 1, 2),
pPYUMOKaTOMNMYECKNTE MOXOOHN LibPKBM HA UCNAHCKMS U UTanMaHCKUS KOHTUHIEHTU B XepaT (dur. 3) 1 pasnuuHute

NPOTECTaHTCKN M3NOBeAaHUS Ha aMepUKaHCKNS KOHTUHreHT B Kabyn n Buwkek (Kupructan), (cur. 4).

®uzypa 3. A Kamonuyecka ubpkea 8 Xepam, AcghaaHucmaH

M3BbplwBaHeTo Ha cnyxbu 3a nocTpaganute u
noYMHanuTe BOEHHM 3HAYUTENHO Hamansiea cTpeca
cpel BOEHHUTEe KOHTUHreHT. Makap 4e Gorocnyxe-
HMETO e OcHOBaTa Ha MpaBOCaBHOTO M3roBeaaHue,
Mo BpeMe Ha MUCUS! POnsiTa Ha CBELLEeHMKa HaaXBbpns
obpenHocTTa, obxBallanku UsnocTHaTa rpuxa 3a
BCEKM N 3a BCMYKO. Kato yacT oT NMYHMUS CbCTas,
BOEHHUSAT CBELLUEHUK MOXe [a U3BbpllBa pasHoo6-
pasHa AyXOBHO-NacTUpcka AeWHOCT, BKNoYBalla
npoBeXaaHe Ha rpynoBu U MHAnBUAYanHu 6eceau,
KOUTO OCBEH yTBbp)KAaBaHe Ha BMCOK Mopan Ha
BOEHHOCHYXelnTe, morat ga 3acsiraT QyXOBHO-
eKk3ncTeHumanHu npobnemn, ocobeHo akTyanHu B
rnoTeHLManHo onacHaTa cpeaa Ha KOHMMNUKTHA 30Ha.
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®uzypa 4. A [MpomecmaHmcka ybpkea Ha aMepUKaHCKUS
KOHMuHeeHm 8 buwkek, KupaucmaH

B cpena Ha paspylleHusi, onacHOCTM U CMBPT,
€CTEeCTBEHO Bb3HMKBAT BbMNPOCUTE 3a CMUCHNA U
[lyXOBHUTE M3MEPEHUs Ha KMBOTA, AbIra, OTrOBOP-
HOCTTa M XepTBOroTOBHOCTTA. TakbB Tun Geceau
nmomaraT CbllO 3a OCMUCISHETO Ha cobcTBeHara
WOEHTUYHOCT, BCNEACTBUE Ha MPEexXWBEeHUTe onac-
HOCTM U yXac M criomaraT 3a ycTaHOBsIBAHe Ha no-
3a0bN60OYEeHN B3aMMOOTHOLIEHUA C ApYyrute, 3a
HaMUpPaHETO Ha CMUCHIT, XXUTEWNCKa Len 1 LeHHOCTH,
3a OCb3HaBaHe Ha CMbPTTa UNW 3a4rPOBHUS XKUBOT.

B obcTaHoBKkaTa Ha MupoonasBsall, KOHTUHIEHT
becegute ¢ OYXOBHUK MoraTt fa nmart CTOMHOCTTa Ha
MeXaHN3MU 3a HpOd)VIJ'IaKTI/IKa Ha cTpeca. Ll'prOBHMTe
TanHCTBA, 6OFOCﬂy)KeHI/IF|, MonuTBM 1 Becean umart 3a
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uen 4YoBek Aa NPOYUCTM Cb3HAHMETO CU OT HaTpyna-
HUTE HeraTuBW, TPEBOMU, CbMHEHUS U Aa NOCTUTHE
YBEPEHOCT, Ye He e caM Ha cBeTa, Ye bor npomucns
3a YoBeka, 0COBEHO B MOMEHTU Ha KpanHa onacHOCT
,Cunara Mu ce B HEMOLL, HanbHO nNposBssaea” (2 Kop.
12:9). NcanmuTe Ha JaBua n3obunctear oT NpuMepu
Ha Bboxusa nogkpena npu onacHOCTU U npecneaBaHe
Ha BparoBe. B T031 CMUCHN BOEHHUST CBELLEHUK MOXE
Aa 6bJe noneseH He camo Ha NPaBOCNaBHUTE BOEHHO-
CNyXeLun, HO N Ha OHe3n OT ApYrM KoHdecuu, nnm
onpepenswm cebe cu kaTo aTeUCTU U arHOCTULIM.

Ot apyra ctpaHa, NpUuCbCTBUETO Ha BOEHEH CBELLIEHUK
B CbCTaBa Ha MUCUATa, npearnara Bb3MOXHOCT 3a
00OBEepPUTEITHO 06L|.l,yBaHe MexXxay Hero, Kato AyXOBHO
nnue N BOEHHOCyXXeLwunTte. |_|pI/IC'bCTBI/IeTO Ha BOEHEH
CBelWeHNK Ha TepeH, KOWTO cnogensa eaHakBu
OnacHOCTU N YCINOBUA Ha XUBOT MNMoBMLLaBa CTENeHTa
Ha gosepune M Cb3gaBa €CTeCTBEeH KOHTaKT 3a
OKas3BaHe 1 npnemMaHe Ha AyxoBHa nogkpena.

Bb3MOXHOCTTa CBeELLEHNUM La Oka3BaT AYXOBHO
NCUXONOrMYECKO KOHCYNTMpaHe ce OUCKYyTupa B
nocnegHuTe gecetunetua [7]. NpaBocnaBHaTa
ncuxoTepanusa ce pa3BuMBa BbpXy OCHOBaTa Ha
XPUCTUSIHCKOTO BOrocnoBue, NMUTYPruyYHO-NpaKkTUYec-
Knst onuT Ha LibpkBaTa 1 TBOPEHMsITa Ha CBETUTE OTLIM.
Cnopepn 13BECTHUS CpbOCKM NcuxmaTbp M 6orocrnos
akag. Bnageta MepoTuy ,macmupckama ncuxonoausi
obxsawa u uscnedsa uernus 4oeeK, ornumealiKu ce
8UHaau 0a 20 pasbepe e ceemruHama Ha CeelweHomo
lNucaHue, mo3u nocnedeH U Hal-CcbB8bpUWEH dap,
Kolmo 4YoeeKkbm e ripudobursl Ha 3emMsima, Kamo 8€4HO
U He3aMeHUMO yrnbmeaHe Kak 0a Xusee XpUCmUuUsIHCKU
JKueom u Oa ce dobruxXu maka, rno Hali-0obpusi Ha4uH,
0o boea. Nacmupckama ncuxornoausi He ocmasa camo
fpu rncuxosi0euU4HOMO U rcuxornamosioau4yHomo 8
yogeka, HUMOo camo npu doamMamu4yHOMmo, 3aKOHO80-
mo, MopaJsIHOmMO USU aCKeEMUYHOMO Y XpUCMUSIHUHA,
a ce 3aHuUMasa C uyesocmma U XapMOHUYHOMO
uspacmeaHe U pa3sumue Ha 8CUYKU me3u Hewa 8
eOuHcmeomo Ha msrio, Oywa u OyX Ha rpasocriagHusi
xpucmusiHuH [8].

B cBosiTa MeTogonorus akaz. MlepoTtuy Bkniousa NinyeH
ONUT B MOMUTBEHNUTE N OYXOBHU NPAKTUKKN, YETEHETO
Ha CBeLLeHUTe NMCaHUs U HaMUpaHe Ha akTyarHu 3a
NUYHOCTTa nacaxu ot bubnusaTa. CbLo Taka, BKMoYBa
n3yyaBaHe TBOPEHUSITA Ha CBETUTE OTUM, HAcbpya-
BaHe KbM MNokasiHue, n3noeea n eamHeHune ¢ bora vpes
ceBeTtaTa EBXapuctusi n1 CBETOTaMHCTBEHUS KUBOT.
HerHaTa Haco4eHOCT e KbM TOBa, YOBEK 1@ OCb3Hae
cBOsiTa NIMYHOCT crnpsiMo 6o)kecTBeHaTa NMYHOCT, Aa
Hacbpyn KbM OOHOBMEHME Ha YOBELUKUS OyX 4Ype3
BoxusaTta 6narogat. Ta Mmoxe Oa Obae nonesHa 3a
oTpaboTBaHe Ha YyBCTBa 3a BMHA W rHAB, B NpoLieca
Ha OoCcb3HaBaHe Ha 3arybarta u ckbpbeHeTo, nocTura-
HEeTO Ha npoLlKka U NpUMMUpeHne, 3a 3acunBaHe Ha
MONMTBEHATa NpakTuKa B OTFOBOP Ha TPEBOXHOCTTA
N Oa akTMBMpa KbM aganTUBHU NOBEAEHUS.

Bce no-4ecTo B aHrnoesnyHaTa nuteparypa ce rosopu
3a NacTUPCKO KOHCYMTMPaHe 1 Tepanusa npu CroXHMU
MCUXUYHW U TPABMaTUYHU NpexuBasaHus. Mactupure-
KOHCYNTaHTW Ca OyXOBHM BOAa4M B CBOATA KOHJe-

cnoHanHa obLwHocT ¢ 6orocnoBcko obpasoBaHue,
npuoobunu BTOpa cneunanHocT No Ncuxonorus
(MUHMMYM MarmMcTbpcka cTerneH) u npeMmHanu oby4ye-
HME KbM HSIKOSI McUXoTepaneBTUYHa ModanHocT. o
TO3W HaYWH OYXOBHULMTE-NCMXOM03M MoraT aa
npeanarat MynTuancumnianHapeH noaxon npw
TPETMPAHETO Ha PasnUYHN CbCTOSIHUS, KaTO UHTErpu-
paT OyXOBHO-TEONOrMYeckoTo C AOCTUXEHMATA Ha
ncuxonorn4eckoTo pasbupaHe Ha gaaeH npobnem [9].
B Bbnrapus nogobHu cneuuanuctu ca GykBanHo
eauHULMN.

Pas6|/|paeM0 €, 4e B CbCTaBa Ha MuUpoonassalla
MUCUA € NPenopbyYUTENIHO OYXOBHUKDBT Oa MMa
CI'IeLI,l/I(bI/I‘-IHM KOMneTeHunn 3a penyumpaHeTo Ha
OCTparta CcTpecoBa CMMNTOMAaTuUKa U noctrpaBmMa-
TUYHUTE CMYLLEHUA Ha BOEHHOCIY>XXeLWnTe. B nogo6Hu
cutyauum e BaXHO ja ymee fa UacryLiBsa n n3pas3dBea
CbCTpagaHMe, Oa HacCcbp4aBa Oa Ce rosopu 3a
cvbutmneTo, 3a ga ce BEeHTUNMpart eMmouunnTe, Oa
nognomMara n3sdacHsaBaHe Ha KoMneTeHUuunTe, CUnHmnTe
CTpaHW, KakTo U KpaTKOCPOYHUTE N OBITTOCPOYHU Lenn
Ha JINYHOCTTA, Aa NoATUKBA KbM aHraxmpaHe C
aganTuBHU CTpaTermmn 3a cnpaBAHE N C KOHCTPYKTUBHO
nosegeHmMe 3a M3XnBABaHe Ha TpaBMMpPaLWOTO
cbbuTtne, pa npeaonassa OT HapaHdBaHe U Oa
HaCbp4yaBa MONnUTBata U yXOBHUA pacTeXx.

OT KNIOYOBO 3HAYEHUEe € CBELLEHUKBT 4ype3 CBoATa
OenHocT Aa nognomara npepaska3BaHeTo Ha UCTO-
puAaTa Ha TpaBMarta U npeogonAaBaHETO Ha CKpb6Ta.
npOFOBapﬂHeTO Ha JeTannunte Ha yXaca OoT TpaBMaTta
€ BaXXeH npouec, 3alloTo OCBEH p,eTaﬁnmsmpaHeTo Ha
TpaBMMpaLwloTo cbbuTre MoXxe aa ce HaCbp4un HoBeEKa
0a nornegHe OoTebA 3aCTOA Ha TpaBMaTta, Aa Buaun
HacTosALWEeTO U Aa noMmucnu 3a 6baelleto. B To3um
npouec ce npemMnHaBa npes3 no3HaTuTe etanu Ha LWOK,
OTpu4yaHe, rH4B, Na3apeHe, aernpecua n npnemaHe, B
KOUTO BOEHHUAT CBELLUEHUK MOXKEe a OKaXe 6naronpl4-
SATHO Bb3gencTBue 3a ﬂO-6bp3OTO OCb3HaBaHe U
npunemMmaHe npu cnpaBAHETO C rHeBa U AenpecuaTa.

puxata Ha BOEHHUS cBeleHUK B ocobeHaTa
CUTyaUusl Ha BOEHHa MUCUS € HacoYeHa KbM [yXOB-
HOTO EK3UCTEHLMANHO U MCUXMYHO Briarononyyve Ha
BOEHHOCIYXeLUNUTe C rpuxarta fa ce Noaabpixa Xuea
HagexaaTta 3a no-gobbp XMBOT M Aa ce M3BnvYa
No3UTUBEH CMUCHLN OT HebnaronpuaTHM obcTos-
Tenctea [10].

3AKITIOYEHUE

HactoawmaT Tpyg HAMa NpeTeHuunTe 3a usyepna-
TEMNHOCT, a NO-CKOPO NOCTaBsA Ha4YanoTo Ha AUCKYCUS
N CTUMYN 32 KOHKPETHO B3aMMOLEWNCTBUE MeXAay
BOEHHU NMCKX0ro3n, 6OrocnoBu U CBELLEHULN, TbH
KaTo BbB BPEMEHa Ha WU3MUTaHWE HAMa MSCTO 3a
pasgeneHne. Inn kakTo nuwle aMepuKkaHCKuUaT
coumonor PobbpT Bena, uutupaH ot B. WMepoTunu:
,PadukanHomo pasdeneHue mMexQ0y 3HaHUemo u
edgpama 8 Hawama Kynmypa u Hawume yHusepcume-
mu He mMoxe Oa npodbirKkasa 8e4HO: OughepeHyua-
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yusima 3aebpuiU — 8pemMe e 3a Hoga uHmezpauyus“[11].
M He Ha nocnegHo MSICTO, HeKa MOMHUM OyMUTE Ha
"cBeTeua oT 3atBopute" B. lNadeHky ,Hama no-
cepuo3Ho obsuHeHue om moea Libpkeama Oda
u3ocmasu xopama, 3auomo moaasa ms e uzocma-
surna Xpucmoc, 6e3 3Ha4eHue KOJIko MHo20 doamamu
we ycmaHosu u cnasu." [12].
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HA NAHOEMUA OT COVID-19
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MEDICAL SUPPORT IN CONCOMITANT DISASTERS
— EARTHQUAKE DURING COVID-19 PANDEMIC

AcNEs GaLABovA', Dimo Dimov', AsseN KaNev'!, DaNcHO DiLkov?

"Department of Disaster Medicine — Military Medical Academy, Sofia
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PE3IOME

Mpe3 2020 r. 3apagu HEKOHTPONMPYEMOTO pa3npocTpa-
HABaHe Ha KopoHaBupycHa MHdekums SARS-COV-2
CseToBHaTa 3gpaBHa opraHu3auums (C30) obsBssBa
naHgemmnyHa obctaHoBka 3a COVID-19. MexayBpe-
MEHHO JaHHWUTE CBUAETENCTBAT, Ye CBETLT € 0O6xBaHaT
OT pasnUyHN HebnaronpuUsiTHU NPUPOLHN SABMEHUS —
3eMeTpeceHuns], LMKIOHW, HaBOAHEeHUS, yparaHu. o
To3n nosog C30 m3gaBa HacTaBneHUsl, CBbP3aHu C
Te3u crnyyaun B obcTaHoBKa Ha naHaemus. Hesasncumo
OT TOBa BCSKa AbpxaBa TpsbBa Aa peBu3npa Hanuuy-
HWUTE NnaHoBe 3a OTBETHU OEWCTBUS, Nopaan HoBUTE
cneummKn, KOMTO cUTyaumsaTa Le nancksa. bnrapus
ce HaMvpa B CEM3MWYHO aKTMBEH MOsIC, KOETO npea-
onpenens onacHOCTTa OT Bb3HMKBaHe Ha 3emeTpe-
ceHVe C Henpeackasyemu nocneguuun. MNpu ToBa
NonoXeHue 3gpaBHaTa cuctema B cTpaHaTta e obae
noasfioKeHa Ha OrpoMHO HanpexeHne. OBMUCAAHETOo
Ha HOB MoAxoj B peakuusita u npegBapuTenHara
NOAroTOBKa 3HAYUTENHO e CMeKyaT nocrneauuure.

Knroyoeu dymu: 3emempeceHue, COVID-19, 2omos-
Hocm, 6edcmeeHu cumyauyuu

ABSTRACT

In 2020, due to the uncontrolled spread of coronavirus
infection SARS-COV-2, the World Health Organiza-
tion (WHO) declares COVID-19 pandemic. Meanwhile
the world is affected by various adverse natural phe-

nomena — earthquakes, cyclones, floods, hurricanes.
For that reason WHO issued guidelines related to
these cases in a pandemic situation. Nevertheless,
each country needs to revise the existing response
plans, due to the required new specifics. Bulgaria is
situated in a seismically active zone, which predeter-
mines the threat of an earthquake with unpredictable
consequences. In this situation, the health system in
the country will be under enormous pressure. Consid-
ering a new approach for the preparedness and re-
sponse will significantly mitigate the consequences.

Keywords: earthquake, COVID-19, preparedness,
disasters

MpupoaHuTe 6eACTBUA Ca CbMbTCTBALLM ABNEHUS B
XMBOTA Ha YOBELLIKOTO 06LLEeCTBO. Hakou OT TAX MoraT
Aa 6boaTt NPOrHo3MpaHu C ronsmMa TOYHOCT, HO
UCTUHCKUAT ePeKT BbpXy OKOMHaTa cpena 1 XuBoTa
Ha HaceneHueto e Henpeasuaum. MNpUPoOAHOTO
6encTeure, KOETO BCe OLle He Moxe GbAe MpPorHo3u-
paHo 3a BpPeMeTo M cunaTta Ha Bb3HUKBaHe e
3emeTpeceHneTo. TemaTuyHO UCTOPUATA U NpaKTUKaTa
ca mokasanu 1 fokasanu, Ye ToBa € Hal-TEeXKUAT
npvpoaeH heHOMEH 3a YOoBEeYeCTBOTO. B Tasun Bpb3ka
ce nomnaraT HernpecTaHHW YCUIUS, HAaco4YeHU KbM
npeBaHTMBHATa OEMHOCT B ONWT 3a CMekyaBaHe Ha
nocneamumte. Cpep TX Han-o6LWO ca oueHKaTa Ha
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pucka, nNnaHMpaHe Ha BuMAa Ha CTPOUTENCTBOTO,
nnaHMpaHe Ha OTBETHUTE AENCTBUS, BKITHOUUTENHO U
MeAULMHCKOTO ocurypsibaHe. Korato npmpogHoTo
6eanctBue (3eMeTpeceHMeTO) cbBNagHe ¢ apyra
Hanu4Ha onacHocT (np. COVID-19) Torasa e yaayHo
Ja ce n3nonasa TEpMUHA ,MHOXXECTBO OMacHOCTU® nnmn
,CbNbTCTBALLlA, CbYyeTaHa OMACHOCT", BbNpeku
HecbBbpLUEHCTBATa B oNpeAeneHneTo Ha Te3u
TepmuHu [3]. B MOMeHTa cBeTLT € obxBaHaT OT
naHaeMmnsa oT KOPOHaBUpyCHa MHGEKUUSA, a Mexay-
BPEMEHHO HEMNpeKbCHATO ce nosesBa MHGOpMaLms
3a Bb3HMKBALLM 3eMeTpeceHuns — HaoHe3nsa, AnoHus,
Typuuqa, Mepunsa, bbonrapus. ToBa cbyeTaHue e
Bb3MOXXHO HaW-HEMPUATHUAT U CMOXEH BapuaHT 3a
oTpearvpaHe. B bbnrapus cenammyHo HeaKTUBHUTE
pernoHu ca 2% oT TepuTopmudaTa Ha cTpaHaTta, a 98%
ca C noBulleHa ceudmuyHa akTuBHOCT [9]. OT
cenamonormyHa rmegHa todka, bbnrapusa e pasno-
noxeHa B Anno-Xmmanamckuss CeEM3amMmnyeH nosc,
XapakTtepusumpal, ce ¢ BUCOKa CEU3MUYHOCT. B
ncTopuyvecku nnaH, B bbnrapusi ca 4OKyMeHTUpaHu
CUNHKU 3emeTpeceHust. Hal-cnnHoTo 3eMeTpeceHne e
C MarHuTyg 7.8, peanusupaHo B torosanagHara yact
Ha cTpaHarta. Teputopusita Ha Bbnrapus 6e3ycnoBHo
TpsibBa Oa 6bae npuyncreHa KbM 3eMeTPbCHO
onacHuTe 30HKU Ha 3emsaTa. CunHm 3emeTpeceHuns (c
MarHUTyZ 7 1 no-B1cok) ca ctaHanu 8 CeBepon3ToyHa
n KOxnHa bbvnrapusa. OcBeH ToBa, CEN3MUYHOCTTA Ha
TepuTopumuTe Ha CbceHuTe cTpaHu, Mbpuuns, Typuus,
BuBwa KOrocnasus n PymbHusa (ocobeHo cunHo e
CEN3MUNYHOTO Bb3EeNCTBUE Ha MEXONHHOGOKYCHUTE
3emeTpeceHus B obnact BpaHya, PymbHuUs), okasea
CblLEeCTBEHO BMMsSHME BbPXY OLIEHKaTa Ha ceuns-
MUWUYHWUSI ONacHOCT 3a TepuTopudata Ha bbnrapus [1].

B cnyyante Ha CbMbTCTBALLM ABMEHUS — NPUPOLHO
Geacteue (3emeTpeceHne) n naHgemus cbe SARS-
COV-2 BegHara Bb3HMKBAT peauLa BbNpocu, CBbp3a-
HW C Noaxoda 3a HeOoTNnoXHaTa OTBETHa peakuus.
OCHOBHUAT BBbMNPOC, KOWTO Bb3HUKBA € KakBa e
pasnukata Mexay opraHusaumata Ha noBedeHMeTo
npu 3emMeTpeceHns U 3eMeTpeceHns CbC CbyeTaH
npobnem. CbLUO Taka, kak LLe ce NoOAXoau v NnaHnpat
OencTBUsTa Npu efHa pas3BuBalla Ce CrOXHa
obcTaHoBKa:

1. OpraHusupaHe Ha pecypca, KOMTO LLie € HY>KEH Npu
TO3W BMA CUTyaLMK: NepcoHar, obopyasaHe, nomelle-
HWSA, cpedcTBa 3a 3aluTa 1 ap.

2. OpraHmsauMﬂ Ha MeaULUNHCKOTO ocurypsiBaHe C
HacTaHABaHe Ha NoCTpagalu, C pa3fimdyeH Bua TpaBma
B YyCNnoBUA Ha pasnnyHuTe cbasw OT NnaHgemMmnyHata
obcTaHoBKa. an/I nonoxeHne Ha HeACHOTa Kora Lie
HacTbnn NpunpoaHoOTO OencTBMe, Ha KakbB eTan oT
naHaemMundaTa e Bb3HMKHE 3eMEeTpeECEHNETO U Kora Lie
NPUKITKO4YMN NaHaAeMnAaTa.

3. OpraHuanpaHeTo Ha cbBMpaHeTo Ha noseve xopa
Ha edHO U CbLLO MACTO (NPU HEOOCTUr Ha pecypc)
0coBeHo B CTyAeHWTe MeceLm OT roguHaTa unm npu
HebnaronpuaTHU METEOopPONnornYHU ycrnosus, ¢
XPOHWYHO BOMHM Xopa, Bb3pacTHU, AeLa, GpeMeHHM
XEHW — yA3BMMaTa YacT Ha HaceneHueTo.
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4. Mepkn 3a 3aluTa Ha nepcoHana, yyacTteall B
NVKBMAMpPAHE Ha nocneacTBMATa — 3a chewHuTe
MEANLNHCKU U HEMEOULIMHCKU eknnu — Heobxoammm
CpeacTBa 3a LenoTenecHa 3awuTa.

5. O6ukHOBEHO npu 3emMeTpeceHnAaTa NnpuTeCHeEHNATa
npon3xoXxagat OoT ronemMud 6p017| noctpaganu, a B
yCcrnoBuna U Ha naHgemuna mMma 3HadeHunme He camMo
TEXHUNAT 6p0|7|, a kbae We O6baoaT HacTaHeHu npun
HedoCTUr Ha nernosa 6asa 1 nepcoHarn.

[openocoverHnTe hakTopyn AEMOHCTPUPAT HyXxaaTa oT
No-pasnnyHo NoBeAeHUe C NNaHUpaHeTo Ha LAnocCT-
HaTa opraHusaums 3a fMKBMaupaHe Ha nocneacTsu-
AaTa. Ha nbpBo MscTo TpabBa ga ce agantupart
HanMyHUTe NNaHoBe 3a pearupaHe npu To3W TUN
ycnosus (COVID-19), reBKaBoCT Mpu U3MbIHEHNETO,
Ccbobpa3eHo eHOBPEMEHHO CbC ColManHaTa AucTaH-
ums, Hy>xaarta oT NoMoLL, Ha nocTpajanvre v npeasu-
OeH MeJULMHCKN Pecype B YCITOBUSI HA €BeHTyaneH
HepocTwur [5, 6, 17, 18].

O6cTaHoBKaTa, KOATO MOXE Ja ce o4akBa npu
Hannymne Ha nocrtpaganun e n3nmckea obMuCnsaHeETO
HAKOWN OCHOBHW MOJTOXEHUA:

— HacraHsBaHe Ha ocTaHanuTe 6e3 Xunuiia xopa
Ha npurogeHyu mecTa UMW nanaTku, C PUck oT
npegaBaHe Ha MHGeKUMSTA.

— Mob6unusnpaHe Ha cunuTe U cpeacTeaTa 3a
oKasBaHe Ha MOMOLL, KOUTO NPEeUMyLLECTBEHO ca
aHraxupaHu ¢ oBnagsiBaHe Ha naHgemuyHata
cuTyaums.

— HepoctatbueH 6p0|7| MeOULUMNHCKNA N HeMeONLIMHCKN
eKmnun nopaaun 3abonsiBaHe Unu B KapaHTuHa.

Hsikon ocHOBHM cTpaTeruu, KouTo Tpsibea Aa ce nmat
npeasua 3a npeaBapuTenHara nogrotoska, ca
cnepHute [4]:

1. AHanma Ha TeKkylwuTe cunmn u cpepcreaTa 3a
peakuus B ceeTnuHaTta Ha COVID-19.

a) rOTOBHOCT 3a OTBETHW OENCTBUSA npu Cb4YeTaH TUN
npean3BuKaTencTso — o6yqu|/|e, TPEHUPOBKWN,
onpenensaHe Ha Hannm4veH o6yqu pecypc, pexum Ha
pa60Ta Ha nepcoHana C npeueHKka 3a eBEeHTYyallHO
ycuneaHe OT opyrn MeQUUNHCKN CTPYKTYPWU;

6) ocurypsiBaHe Ha MOACMOH Ha mocTpajanuTte C
rOTOBHOCT 3a NEPUOAMYHO N3MepPBaHe Ha TeMnepary-
paTa un opraHu3auus 3a npoboB3emaHe — TeCTyBaHe
3a KOpoHaBupycHa nHdekums. NpeLieHka Ha NpeaBu-
OeHuTe crpaau ganv OTroBapsAT Ha M3MCKBAHETO 3a
OUCTaHUMS 1 npepen Ha 6post Ha xopaTa (no
kputepumute 3a COVID-19) - ako He ca paspyLueHu oT
3eMeTpeceHneTo, ako OTroBapsT Ha M3NCKBaHETO 3a
yCTOMYMBOCT. peLeHKka 3a Bb3MOXHO BbTPELLHO
N30nunpaHe Ha NnomMeLLleHusita. FOTOBHOCT Ha BapuaHTu
3a ocurypsiBaHe Ha NoAcnoH. [0TOBHOCT 3a pasaensiHe
Ha nocTpaganute B cllydyal Ha KoHcTaTupaHa
KOpOHaBUPYCHa MHMPEKUNST N TAXHOTO M3ofMpaHe 3a
Ja ce NpeycTaHOBW NpefaBaHe Ha WHeKkumaTa u
yCNeBaeMoCT B OTBETHUTE AEWNCTBUS, NEYEHME U
eBeHTyaslHa XocnuTanusauusi. Bb3MoXHOCT 3a
nony4aBaHe Ha MHOPMaLUS 3a HANMYHWN NOSNOXMUTEN-
HW cny4aun B cucTemara Ha 34paBeonasBaHeTo;
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B) 0603Ha4aBaHe Ha Ne4yebHNTE 3aBeeHMs, KOMTO ca
ocBoboaeHN OoT neveHne Ha nauueHTn ¢ COVID-19,
3a a ce HacTaHAT NocTpaganuTe OT 3eMEeTPECEHNETO.
OcurypsiBaHe n u3non3BaHe Ha 0a3a pgaHHM C
MHdOpMaLMS 3a 3aeTOCTTa Ha nernaTta B OTAeNHUTE
neyebHW 3aBefeHUs, KOUTO Le MoraT ga noemart
pasnuMyH1TE BUOOBE Cry4vau, crope TexecTTa u Buaa
Ha TpaBMaTa — MexaHu4Ha, n3rapsiHusl, TOKCMKONOrn4-
Ha n ap.;

r) ocurypsBaHe Ha cpencrtBa 3a JIn4Ha XUrmeHa Ha
MecTaTta C noAcCsIoOHeHUTe Xopa — BoOA4a, MueLm
cpeacrtea, ,D,e3l4H(*)eKTaHTVI, 3aLUNTHUN MacCKW;

O) HanM4yHOCT Ha cunu u cpegctea 3a paboTa B
HeecTecTBeHa obCTaHOBKa - nanaTku U BPEMEHHO
HacTaHeHW B Crpaawu, 3apaseHu C KOpOHaBWUpYCHa
NHdeKUus;

€) B criyyamTe Ha ronsim 6poi noctpagan e Bb3aMoXHO
[a ce nory4un no-ronsiMo HaToBapBaHe Ha Nnoseye oT
e[lHO Nne4yeGHO 3aBefeHVe. B TakbB MOMEHT couuan-
HaTa OUCTaHUMS Lie € U3KIIOYMTENHO TPpyAdHa, KOeTo
cb3gaBa npeanocTaBka 3a pasnpocTpaHsiBaHe Ha
BMpYyCHaTa MHQEKLNs U TonaM pUCK 3a 34paBHUSA
nepcoHarn. AHanormyeH crnydai Moxe a Bb3HMKHE U
npu TEPOpPUCTUYHA aTaka ¢ ronam Gpor nocTpaganu.

MpUHUMMHUTE NONOXEHWs, KOUTO TpsAbBa Aa ce umat
npeasuz nNpuv NnaHMpaHeTo Ha OTBETHaTa peakLms ca
cnepgHute [5, 13, 17, 18]:

1. Jo6pe KOOpAMHUPAHO yNpaBrieHne Ha cuTyauusitTa
C BCUYKM OTTOBOPHU CTPYKTYPU C OCHOBEH aKLUEeHT
BbpXY 3allMTa Ha rpynute xopa C BUCOKa CTeneH Ha
ysa3BumMocT. OcobeHo BHMMaHue ce obpblia Ha
cbobpassaBaHeTo ¢ naHgemuaTa ot COVID-19 npwu
OTBETHUTE OENCTBUSA Ha BCUYKM HMBA U OT BCUYKK
y4aCTHULN.

2. N3agupBaHeToO Ha nocTtpaganuTte, oKkas3BaHeTo Ha
nbpBa MeguLMHCKa NOMOLL M eBaKyauusa fa ce
cbobpassiBa ¢ NpegoXpaHUTENHUTE MEPKU U NMPOTO-
konu 3a COVID-19 . 3agbmkntenHo e MeguUnHCKNAT
nepcoHan ga e HanbfHo 06opyABaH CbC 3aLLMTHU
CcpeacTBa 3a npefoTBpaTaBaHe Ha 3apassiBaHETo Mo
BCUYKM eTanu Ha MeauumHckata eBakyauusd. lNMpu
COpTMpOBKaTa Ha MSICTO ce Mma npenBua U CbMHU-
TenHWUTe cryvyaun Ha 3apassiBaHe C HyXzara oT TsaxHaTa
n3onaumsa unm nevyeHune.

3. HabntogaBaHe Ha HMBaTa Ha CTpeC N NCNXN4eCKOTO
CbCTOAHNE Ha MeEOULUMHCKNA NMepcoHal U noctpaaa-
nute. OCI/IrprlBaHe Ha MeTogn n cpencrtea C A4OCTbIN
00 Hy>XHarta rncuxonorn4yHa nnm ncnxmatpmyHa noMoLL,.

4. Cb3gaBaHe Ha CTpaTermm 3a pasnpenerieHme Ha
MHOXECTBOTO XOpa C BbBEXOAAHETO Ha ACHU NpoTo-
KO no OTHOLWEeHKMe crna3BaHeTo Ha q)|/|3|/|‘-IeCKa
AncTaHumA no BpemMme Ha BpeMeHHUA ﬂpECTOVI n npu
OKa3BaHEeTO Ha NomMoLl OT BCAKAaKBO €CTEeCTBO:

— M3non3BaHe Ha MoAXOOALLM crpaau 3a HacTaHs-
BaHe Ha NnocTpafanuTe B MOMELLEHNS C OCUTYPEHN
XpaHa v Boaa;

— u3nonssaHe Ha O6LIEXNTUA MPU YCroBMUE, Ye e
npeycTaHOBEHO 0By4YeHMETO.

5. N3non3eaHe Ha cpeacTtBa 3a 3almTta OT BCUYKK,
BKIMKOYUTENTHO N HaCTaHEHUTE BbB BPEMEHHN y69>|<|/|u.|,a.

6. MNpeLieHKka 3a HamMansiBaHe Ha NepcoHara B ne4ebHo
3aBefieHVe UM HamansiBaHe Ha JeNHOCTUTe nopaau
HeobXoAMMOCTTa OT NMOMOLL, Ha MSICTO.

7. BsanmoBpb3ka ¢ Apyrn neyebHu 3aBeaeHus 3a
OKa3BaHe Ha CbAENCTBME NPU Bb3MOXKHOCT.

3a eqHa rognHa Ha bankaHcKMsl NoMyoCTPOB Bb3HMK-
Haxa TpW 3eMeTpPeceHns No Bpeme Ha naHaemusaTa ¢
KOPOHaBMPYCHa MHAEKLNA C NO-CEPUO3HO 3acerHaTu
[1BE ObpXXaBW.

3EMETECEHUETO B XbPBATUA

3emeTpeceHneTo B XbpBaTus HacTbMNBa eanH Mecel|
cnep OTKpMBaHETO Ha MbpeuTe crnyvau Ha COVID-19
B rp. 3arpeb. Ha 19.03.20 . xbpBaTCKOTO NpaBuTeEn-
CTBO BbBeXJa MeEPKM 3a OBNaasaBaHe Ha pa3npocTpa-
HABaHETO Ha MHekuuaTa. 3a To3n MOMEHT 3apase-
HWTe ca 6unm 105 gywn. OrpaHUYMTENHUTE MEPKU Ce
n3passiBaT B 3aTBapsiHe Ha rpaHuumTte, nyonu4Hu
n3saBu, cbOupaHua u obcnyxeBaHe, xenaTeneH
npecton y goma [13, 14]. Ha paboTewunTte um e
npennoXxeHo ga pabotat gucrtaHumoHHo. Ha 22.03.
HacTbNBa 3eMeTpeceHneTo ¢ MarHuTya 5.3, KoeTo
obxBalla ceBepHUTe kBapTanu Ha 3arpeb. 3emeTpe-
CEHWETO 3acsira NPeaMMHO rpaga v 6rmsko cToawmTe
pavoHu. EauH YyoBek e 3arvHarn, a Har-marnko 27 ca ¢
HapaHsBaHus [13, 15]. Okono 59 gy ce HyxgaaTt
OT NOACNOH Nopaan paspyLlueHuTe xunuwa. ApTbp-
LLIOKOBETE NPUYUHABAT peauLa paspyLleHms u cnvpat
HOpMarnHusi pUTbM Ha XUBOT. [IpeKkbCBa enekTpuyecT-
BOTO, BOaTa, LLeHTParnHOTO OTOMNMNEHNE B HAKOM YacTu
Ha rpaga, a 250 crpagu, BKIHYUTENHO 60onMHULKM ca ¢
MHOIFO CEpPUO3HU paspyLleHus. Xopata naHU4ecku
Osrat KbM ynuuuMTe, @ HAKOW ca nmonarat ycunusi ga
cnaseart pumamndecka auctaHums [14]. 3apagu paspy-
lWaBaHe Ha MaTepuanHOTO UMYLLECTBO HSKOMKO
GonHULKM Ce eBakyupar, Cpen KOUTO YHUBEpPCUTETCKaTa
6onHuua no nHdekunosHm 3abonsiearHus. Mo ToBa
BpeMe ca HacTaHeHu 86 nauuneHTa, cpef KouTo 22 ¢
COVID-19, a 15 ca 6unn Ha UHTEH3MBHO JleYeHMe.
M3neannte HaBbH XOpa, KakTo U MeOULUHCKUAT
nepcoHarn, ¢ HesICHO 34pPaBOCIIOBHO CbCTOSIHUE, ca
cbbpaHn npen crpaaute [4]. HuckaTta cTteneH Ha
cunaTta Ha 3emeTpbCa W nuncata Ha CEPUO3HO
nocTpajanu He ce cuMTa 3a nokasaTeneH Mo OTHO-
LeHMe Ha 3aTpyaHEeHUsATa B MEAULMHCKOTO OCUrypsi-
BaHe, HO e JOCTaTbyHO NOoKa3aTerneH, KoraTo ce kacae
3a HanuyHa KopoHaBupycHa enuaemus. 3apagu
Mankus pasMep Ha fnopaxeHusTa U CpaBHUTENHO
nobpe nokanuanpaHa 3oHa, XbpBaTCKOTO NpaBUTEN-
CTBO CbyMsiBa [ja BbBEE MEPKU, C YacTM4Ha brnokaga
B rpaja c ornepj orpaHu4aBaHe cpeLiuTe U pasroBo-
puTe Ha xopata 3apagu cnydas [14]. B XbpBatus
CblLeCcTBYBa XPOHUYEH HEOOCTUTr Ha MeOULIMHCKM
rnepcoHan B cuctemMara Ha 3apaBeonasBaHeTo, KOeTo
e AONbIHUTENHO 3aTpyaHsiBa obcTaHoBkaTa. [Npes M.
anpun 216 3gpaBHKM cnyxutenu B XbpBaTusa ca
perncTpupanm kato 6onHm ot COVID-19, a 562 ca B
camounsonaums. MUHUCTBPBT Ha 3apaBeonas3BaHETO
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3asBsBa, Ye cuctemara Ha 3[paBeonasBaHeTo He €
noA 3annaxa. lNpeHacoysat ce MeguLIMHCKU Kaapuy 3a
Ja ce NoNbIHAT Hal-BaxxHUTe nosuuunn. Mepkute,
KOWTO ca npeanpueT AaBaT OCHOBaHWE 3a cripaBsiHe
CbC CMTyalUun — B YCIOBUS Ha paspyLUeHUsi, He4OoCTuUr
Ha nepcoHarn, paspylweHu BONHULKU 1M NpekbcHaTa
Bepura Ha cHabgsiBaHe [14]. BCUYku pelueHus,
HeoOXoAMMM MEpPKU U exefHeBHaTa obCTaHOBKa ce
koopauHupaTt oT KoopAuHaUMOHEH LeHTbp Ha [pax-
JaHcKka 3awuTa 1 ce npefoctaBd MHOpMaLMS Ha
MecTHUTe Meauun. KputnyHute mMatepuanu couyar, ye
3arpeb He e pasnonaran c onepaTyBeH MraH, HATO C
WHCTUTYLMOHANHa Bb3MOXHOCT U KanauuteT ga
OTrOBOPSIT HA HEOYaKBaHOTO CbOMTME. LIEHTBLPBT 3a
cnewHu cutyaumm B 3arped ¢ nomoLlTa Ha ekcnepTy
oT chakynTeTa no 6naroycTponcTBo Cb3aaBart OyHKLMO-
HaneH nraH 3a OTBETHU AeWcTBUSA u copmupaTt
aencteawm exvnu ot 500 gobposonun. BbanoxeHa um
€ 3ajavata Ja HanpassaT OLeHka Ha nospeauTe Ha
crpaauTe, kato obvkansT ynuuuTe Ha rpaga. MNpobne-
MbT, KOWTO Bb3HMKBA €, Ye HAMa A0oCTbMNHa 6a3a AaHHU
3a crpaguTte, KOMKo Aylu ca B TSX, Kbe ce Hamupart
nsonupanute n 6onHmte ot COVID-19 [14].

BepnHara cnepn semetpecenuneto crniyqyante Ha COVID-
19 B 3arpeb ce yBenuyasat. Ponsa uaurpasar
HecnasBaHeTOo Ha yka3aHusiTa He camo B 3arpeb, Ho 1
B Apyrnte YacTu Ha cTpaHaTta. CTeneHTa Ha pasnpoc-
TpaHeHWe Ha UHdekumnsaTa ce ysenudasa (dur. 1) B
paMKknTe Ha MHKyBaUMOHHMSA nepuo Ha BMpyca.
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MoBuwasaHeTo Ha Gpoa Ha 3apaseHuTe cnej
3emeTpeceHneTo B XbpBatua npeanonara, 4ye ce
ObIDKN Ha NPEKbCBaAHETO Ha MPEeBaHTUBHUTE MEpPKW,
CBbp3aHun C HeKuuaTa.
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®uzypa 3. A CpasHumenHa 2paghuka Ha Hogo3apaseHume
criyqau crnpsiMo 0pyeu Obpxasu (15)

Ha 29.12.2020r. Bb3HMKBaA BTOPO 3EMETpPECEHNE C
MarHuTyg 6.4 OTHOBO B pavioHa Ha rp. 3arpeb.

3EMETPECEHUETO B U3SMWP (TYPLIUA)

Ha 30.10.20 r. Bb3HMKBa 3eMeTpeceHne C MarHuTy
6.6. B Erelicko mope, panoHa Ha obnactta Cadbep
Xucap. TpycoBeTe ca yceTeHu B 3anagHa AHaTtonus u
ceBepHUTE ocTpoBu Ha Erericko mope [16]. Pernctpu-
paHu ca 2354 adpTbpLUOKa, KaTo 46 OT TSX Ca CbC cuna
Hag 4. Han-cepuosHo e 3acerHat rp. Mammp — 13
crpagv ca HanbHO paspyLieHu, a 3 000 ca nonypas-
pyweHu. Obwo 114 gywm ca 3arvHanu, 1035 ca
paHeHuTe. CnacutenHuTe onepaluu ca 3anodHanmu
BeHara 1 ca npoabikunu 6 geHa (¢ oduumanHo
06s1BeH kpawi Ha 4.11.20). 3apagn BUCOKUAT MarHuTyq
Ha 3emeTpbca B Typuusi e 06siBEHO U3BBHPEOHO
nonoXeHune — HUBO 3, KOETO O3HavaBa, Ye CnacuTenHu-
Te OEeNHOCTU ce peanuaupaT Ha HauMOoHanHO HUBO.
Mpn ToBa NonoxeHue aBTOMATUYHO € 3aJencTBaH
HauWOHaNHMAT NnaH 3a 3awuTta npu deacTems
(TAMP), KOMTO ce U3MbMHSABA OT TYPCKUS CbBET 3a
ynpasneHne npu 6eacteeHu cutyaumn (AFAD).
CovrnacHo TAMP ce akTMBuM3MpaT OeCeTKM CheLLHU
rpynu, cpeq KouTto ca MeguumHcKuTe ekunn. Benukn
paboTAT B yCNOBMS Ha MbfHA KOMYHUKaLMSA NOMEXaY
CcWn N KoopanHupaHo ¢ nomowuta Ha AFAD. B nsanp-
BaTernHuTe onepaumu ca yyacteanu Hag 2 100 gyw.
TypckuTe MeanUmMHCKn Gpuragm Ha HaLMOHanHo HUBO
UMKE cbLUo ca aktuBmpaHu. BpemeHHOTO HacTaHsiBa-
He Ha nocTpaganute B rp. lamunp e opraHusnpaHo ¢
npunbnuautenHo Hag 2000 nanaTkuy, KaTo 3a NocTaBs-
HEeTO UM ca OTHeTU Hsikonko yaca. Ot 41 rpaga B
Typumsa e npuBneyeH kBanuduumpaH MeguLUHCKU
nepcoHar. 3a Aa ycnesT fja ce CrnpaBsaT C NocrneacTeu-
siTa OT 3eMETPECEHNETO U HannyHaTa KOpoHaBMUpyCHa
naHgeMmms Ha MACTO ca ocurypeHn Hapg 52 000
npeanasHu mackn u 8 000 ge3nHdEeKTaHTH, KOUTO ca
pasnpegeneHun mexay noctpaganure. OTgenHo 3a aa
ce cnasBa MakcuMmarHa nu4Ha XurmeHa B panoHa Ha



OPTAHU3ALUMNOHHU BBIMNPOCU

GencTBmeTo ca AOCTaBEHU CTOTULM XUTUEHHMU
komnnekTa u Hag 2 800 cpeacTBa 3a NUYHa XUrMeHa,
npegocTtaseHu no nuHus Ha TAMP. AFAD un Typckus
UepBeH nonymecel, ocurypsiBaT HAKOMKO XuUnagu
ofesna, nerna, cnanHy YyBanu, KyXHu U OTOMMUTENHU
cpenctea. OT 6.11.2020 r. ce npegocTaBsa xpaHa Ha
NoYTU MOSIOBUH MWUIIMOH MOCTpagarnu, ropeLumn u
CTYLEHW HaMUTKW, XPaHUTENHN NPOAYKTN 1 BYTUIKK C
Boga (10, 16). Cnien 3emeTpeceHNeTo TeHaeHUmaTa
Ha BMPYCHOTO pas3npocTpaHsBaHe e [a HapacTsa.
HenocpencTBeHo cnep 3eMeTpeceHneTo HoBo3apase-
HMTe 0bwwo B Typums ca 2322 n 78 nodmHanm (cur. 4).

Data related to Covid-19 cases in Turkey
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Quzypa 4. A HuHamuka e 6posi Ha 3apazeHume cried 3eMempe-
ceHuemo 8 Typuus (7)

3EMETPECEHUETO B NbPLUUA

Ha 30.10.2020 r. B 'bpumsa ce peructpmpa 3eMetpe-
ceHue oT 7-ma cTeneH Ha o. Camoc, B akBaTopusta
Ha Erericko mope. o gaHHM Ha rpbLKaTa paxkgaHcka
3awumTta 30 crpagm ca pyxHanu, a okono 150 crpaau
ca bunu noBpeneHn. AKTUBM3Upanu ca ce CBnayuLla.
[Bama gywm ca nounHanu ot TpaBmu, a 19 ca 6unu
neko paHeHu npegumHo ot rp. Vathy [7, 10]. BegHara
cnea 3eMeTpeceHNeTo ce MpoBexaa CbBellaHne C
KMETOBETE U OPYrv NPELCTaBUTENU Ha CTPYKTYpuUTe,
oTroBapsiLLmM 3a He3abaBHa peakuus B rp. Karlovassi,
B cCeBepos3anajHarta 4acT Ha ocTpoBa. Bseto e
peLLeHne 3a ocurypsiBaHe Ha NOMeLLEHUS Ha HyXKaae-
LLUMTE Ce B XOTENUTE U TYPUCTUYECKUTE OOEKTU, KaKTO
n B nanatkn. OBcbaeHO e pasnpeneneHneTo aa ce
opraHusupa no TakbB Ha4yuH, Ye fa ce cnassaTt
MepKUTe 3a npegnassaHe OT pa3npocTpaHeHue Ha
KopoHaBupycHaTa uHdekumda. CekpetapuaTa Ha
rpbukaTa [paxgaHcka 3awmuTa nHopmMmnpa Hacere-
HMETO OT CeBepoM3TOYHATa 4YacT Ha OCTpOBa, C ABe
MOOUNHN CLOOLLEHNS Ype3 efuHHUS €BPONEencKu
Homep 112. MbpBOTO CbOOLLIEHME € MU3NpaTeHo A0
BCUYKM XKUTEMNM HaA OCTPOBMUTE B TpUbIbIHUKA |karia-
Kos-Chios ¢ npuauB ga ctosT ganey ot Opera 3apagu
BEPOSITHOCTTA OT LlyHaMW, KaKTO 3apagu SOMbIHUTEN-
HOTO CBnMYaHe Ha nonypaspyleHute crpagu. B
Typums n B Mpums e HabnogaBaHo ToBa SBIEHNE,
KaTo Ha Typckus 6psir obnbodrHaTa Ha HaBOOHEHUETO

poctura fo 400 M ¢ BUCOYMHA Ha HaBOOHEHAaTa Mol
okono 2 m. B Mbpumga HaBogHEHMETO OCHOBHO
nopassasa rp. Vathy n npuctaHuwara. Bropoto
cbobLLeHne e caMo 3a xutenute Ha o. Camoc, Ha
KOWUTO ce npernopbyBa Aa CTOAT Aaned oT crpaguTte,
KbM OTBOpeHUTE NpocTpaHcTBa. CnacuTtenHa peakums
3a 0. CaMoc He e buna ocobeHo HyxHa, Tbi KaTo e
HAMano NbfHO pa3pyllaBaHe Ha crpagunte. BoeHHo-
CryXeLm OT rpbLiKkaTa apMusi nogrnomarar oo6cTaHoB-
KaTa C OocuUrypsiBaHeTO Ha nanartku, XpaHUTernHu
NPOAYKTU, Bb3CTaHOBSIBaHe Ha paspyLUeHNTe NbTuLla,
rmaBHO yBpeOEeHU OT CBNayuLia 1 nagalim kKambHU. B
efHa oT 6OMHMUMTE Ha 0. Samos ca NpueTn u
OCTaBeHU Ha neveHue 7 aywn. ipyru ca ce Hacoumnum
KbM 30paBeH LeHTbp B rp. Karlovassi, Hamupaly ce B
ceBepo3anagHaTta 4yacT Ha ocTpoBa. Becnuku 3gpasu
LEHTpPOBE U MEAULMHCKN eKUnn ca B MOCTOsSIHHA
roToBHOCT 3a pgencteme. Cb3gageHaTa gobposon-
Yyecka opraHm3aLums y4yacTBa C noceLleHus B XoTenmre
N TYPUCTMYECKUTE LIEHTPOBE Ha Ge3gomMHaTta 4acT oT
HaceneHWeTo, nognomMaraHe npu Hyxnaa, 4ocTbna Ao
MeOuLMHCKa NOMOLL, NpefoCTaBaAHe Ha MeOULUHCKN
cpencTBa v opraHusvpaHe Ha cnasBaHeTo Ha MepKuTe
3a NpefoTBpaTsBaHe pasnpoCTpaHEeHNETO Ha BUpyca
SARS-CoV-2. lNMpeasnaeHo e ocurypssBaHoTo Ha
rcuxonormyecka noMoL, U CbBETU Ha HaceneHueTo,
KOWUTO Ca B CbCTOSIHME Ha cuneH ctpec [10, 11].

OT npepctaBeHara rpaduka ce Buxaa, Ye crnyyavre
Ha KOpoHaBMpyCcHa WHpekuma B Mbpuma 3anodsat
CbLLIO Aa HapacTeaT (dur. 5).

Data related to Covid-19 cases in Greece
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Quzypa 5. A [uHamuka e 6posi Ha 3apaseHume cried 3eMmempe-
ceHuemo 8 bpyus (7)

n3soaun

Bb3HUKHANUTE 3eMeTPeceHsl B MOCOYEHUTE A bpKaBu
CTaBaT B MOMEHT, B KOMTO KOpPOHaBMpYycHaTa MHJEK-
LMA He e B MbNHaTa cv u3gBa. HapacteaHeTo Ha 6pos
Ha 3apaseHunTe 61 MOrTo Aa ce Kopenvpa ¢ Bb3HUKHa-
NUTe 3eMETPECEHNS, ThIl KAaTo HEMOCPEACTBEHO Crnea
CbOMTUETO € TPYOHO MOCTUXUMO CrnasBaHeTo Ha
CTPUKTHaTa coumanHa guctaHumusa. OT mMeguumuHCKa
rmegHa Todyka cUTyauusiTa ce odyepTasa kaTo Gen-
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CTBEHA, aKO 3eMEeTPECEHNETO NPEAU3BMKBA MO-TONSIM
6poli MeouuMHCKK 3arybu CbBMECTHO C YTEXHeHa
enuaemMnyHa obCTaHoBKa UNM YTEXHEHA enUaEMUYHA
obcTaHoBKa C¢ Manbk 6pon 3arybu, HO HeJoCTUr Ha
MeguunHckn pecypc. OT CbLIECTBEHO 3HAYeHUE €
nnaHMpaHeTo Ha MECTHO U HaLWOHaNHO HWBO,
opraHuMsaumMsiTa Ha HanuyHUs Pecypc B ObpxasaTta,
Ha KOSITO MPeACcTOM [a OCblLecTBsiBa OTBETHaTa
peakuunsi. OCHOBEH eneMeHT, konTo 6y mMoren aa
CMeKYM NOCNEACTBUSATA € NO3HABAHETO HA PUCKOBETE,
HeobXxoAMMO, HO HeAoCTaTbyHO YCrOBME KaTo
KpUTepuin 3a rotoBHocT. bbnrapus ce Hamupa B
CeM3MMYHO onacHa 30Ha, KoeTo npegonpegens
HeobXoQMMOCTTa OT aKkTyanu3auus Ha HanuyHuTe
nnaHoBe W TAXHOTO afanTupaHe 3a nocpellaHe Ha
NpoBnemMHu cUTyaLMmn CbC CbYeTaH NPOU3XOL.
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M3NCKBAHUA KbM ABTOPUTE HA HAYYHU NMYBJIIMKALIUN
B CMMMCAHUE “BOEHHA MEOWLIMHA”

B cnucanue ,BoeHHa meguumHa” ce npuemar 3a nevat
OpUrMHamNHW Hay4yHu pa3paboTku, CBbpP3aHM C
aKkTyanHu OuarHoCTUYHO-ne4vebHn, opraHM3auUmoHHN,
nevyebHO-NPOUNAKTUYHM U XUTMEHHO-NPOTMBOENVAE-
MWYHU BBLMPOCKU, Crydaun OT npakTukaTa, KpaTku
Hay4YHM CbOBLLEHNSA OT BCUYKM 0OnacT Ha BOEHHOMe-
OMUMHCKaTa U MeduuuHCKa Hayka, BrnedvatneHust ot
NpOBELEHN B CTpaHaTta U Yy>xOMHa Hay4YHU MeanLmH-
CKU hopyMU (KOH(pEepEHLIMM, CUMNO3MYMU U KOHIpecH),
CbOOLLEHNST 32 HOBM Hay4HU MPOSiBU M NpoOMBU B
obnacTtTa Ha MeguuuHaTa, cneumanmaanmm, peLeH3nm
3a HOBW MEONLMHCKN KHUTW.

an/I npencraBAHe Ha MaTepuanumTe 3a nedar Tpﬂ6Ba
Oa 6baar cnaseHu cnegHuTe U3NCKBaHUS:

1. CraTunTe ce mnanpawat Ha gou. Bacesa 3a ogo6-
peHne OT pefakumoHHaTa konerus (vivi@vma.bq).

2. ObembT Ha NpegnaraHuTe matepuanu He 6uea aa
Hagsuwasa 2500-3000 gymu 3a opurnHanHuTte
ctatum, 5000 gymun 3a 063opuTe, 1000 gymu 3a BCUYKK
ocTaHanu cbobLeHus.

3. Bcsika cTatus Tpabea ga cbabpka:
+ 3arnaBve Ha aHImMUINCKN 1 BbIrapckn esuk.
+ WmeHata Ha aBTOpUTE Ha ObNrapcku 1 natMHuua.

+ Pestome Ha cTatusaTa Ha Obnrapcky U aHrUNCKK
e3nk B obem 120-250 gymn. B pestomeTto ce
nocoysar LenTa U 06eKkTbT Ha M3cnenBaHeTo,
OCHOBHUTE €NEMEHTU Ha M3MOon3BaHUTE MEeToaW,
CVHTE3 Ha UMpoBUTE AAHHM U CTATUCTUYECKM
rokasaTenu, U3Bogu.

4. Bcekun matepuan e npuapyXeH oT KIto4YoBU SyMMU,
KOUTO pasKkpuMBaT OCHOBUTE MYy CbAbPXaTENHU
acnekTuW U ce M3nons3eaT Npu WHOEKCMPAHETO Ha
nybnukaumaTa ¢ HopManuampaHaTa Jlekcuka Ha
HaunoHanHata meguumnHcka 6mbnuoteka Ha CALL
MeSH.

5. Ctatuute cbAbpXaT cnegHuUTe pasgenn: uen,
mMaTtepuan n MmetTogun, pes3ynrtartu, obcbxaaHe,

3akntoveHne (u3soau) n bubnuorpadums. bubnuorpa-
duata He TpsAbBa ga Hageuwasa 20 aBTopa 3a
opurnHanHa ctatua u 50 aBTopa 3a o63opuTe.
Bubnmorpadcknite onucaHnsi ce AaeaTt Ha opurnHarn-
HUs e3nk. B HayanoTo ce usbposiBat B a3byyeH pes
(no dhamunusTa Ha NbpPBUSA aBTOP) U3TOUHULUTE Ha
Kvpunuua, cnegsaHun oT Tesu Ha natuHuua. Beekun HOB
N3TOYHUK CE U3NncBa Ha HOB pep ¢ apabcka Homepa-
umsa. JaHHuTe B 6ubnnorpadckoTo onucaHue ce
nogpexaar cnopep namcksaHusta Ha BAC 9735-72.

6. MimeHaTta Ha aBTOpUTE, LMTMpPaHM B TEKCTa, ce
N3nuceaTt Ha opurMHanHusa esuk. MNpu uuTnpaHe Ha
pedepeHLms, nocoveHa B bubnuorpadcumaTa (M3non-
3BaHaTa nuTepaTtypa), CbOTBETHUAT HOMEpP OT
GubnuorpacuaTa ce uMTUpa B TEKCTA Ha cTaTusATa B
rornemu ckobwu [J; npumep [1] unm [1, 2, 3].

7. Benykn MepHU eanHnun ce n3annuceat Ha naTtnHuua.

8. NnoctpatuBHuAT Matepman (Tabnuun, dourypu,
auarpamu, CHMMKKW) ce nofaBa CbC CbOTBETHOTO
3arnaeve, fnereHaa U oBsICHUTENEH TeKCT Ha bbnrap-
CKn e3uk. durypute, TabnuuunTte, guarpammTe u
CHUMKMTe TpsibBa oa 6baaT NnpeacTtaBeHy OTAENHO OT
cTaTusiTa, BCsika KaTto otaeneH dann (BbB chopmata, B
KOWTO ca Cb3ajeHu), a B TEKCTa Ce Noco4YBa MsSICTOTO
3a MOMeCTBaHeTo UM. MintoctpauunTe TpsibBa aa 6vaar
MUHUMYM Hag 1MB, rogHu 3a Bb3npousBexaaHe.

9. ABTOpUTE HOCST OTTOBOPHOCT 3a CbAbPXaHMETO Ha
pbkonucuTe.

10. 3aegHo € pbkonNuca ce npeacTass UMe, agpec,
TenedoH n email Ha aBTOpa 3a OCbLLUECTBABAHE Ha
KOHTaKTW.

11. Heny6nukyBaHu pbKonucy He ce BpbLUaT.

Ctatunn, B KOMTO He ca cnaseHn rOPHUTE N3NCKBAHUA,
HAMa ga 6baaTt NOMEecTeHU B CNMCAHUETO.

PenakunoHHaTa konerns npukaHea BCUYKM Nekapu 3a
aKTMBHO CbTPYOHWYECTBO 3@ CMUCBAHE Ha crucaHue
,BoeHHa meaguumnHa’.

OTroBOPHOCT 3A IOCTOBEPHOCTTA U CbABbPXAHUETO HA NYBJIIMKYBAHUTE MATEPUAJIM HOCU ABTOPBT.
MATEPWUAJIUTE MOTAT OA CE MNON3BAT NMPU YCINOBUE, YE E ULUTUPAH USTOYHUKDBT.

“MILITARY MEDICINE” CANNOT BE HELD RESPONSIBLE FOR ERRORS OR FOR ANY CONSEQUENCES ARISING FROM THE USE OF THE
INFORMATION CONTAINED IN THIS JOURNAL. THE AUTHORS TAKE RESPONSIBILITY FOR THE CONTENT OF THEIR ARTICLES.

NEYAT U NPEONEYATHA MOArOTOBKA:

CNYXBA “YYEBHA U HAYYHO-U3CNEQOBATEJICKA AEMHOCT”
BOEHHOMEAOWLUMUHCKA AKAOEMUA, CODUA
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