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Ko)xHble nposasneHna COVID-19

E.B. /IopsukoBa’, . M. Kopcynckas', T. A. CnaBsaHcKasn®

TlenTp TeopeTrueckux npobsieM GpU3HNKO-XUMHUUECKoH (hapmMakosoruu PoCcHiiCKo akaZieMuH Hayk,
2. Mockea, Poccutickasi @edepayus
2PoccUCKUI YHUBEPCUTET ApYyKObI HApOoB, 2. Mockea, Pocculickas @edepayus

AnHoTanus. VIH}eK11s, BbI3BaHHAsA HeJJaBHO BhIssBIeHHBIM SARS-CoV-2, nonyyuBIINM Ha3BaHHE KOPOHAaBUPYCHOMN
6ose3nu-19 (COVID-19), npuobpena xapakrep naHgeMun. C 3KCIIOHEHIMAIBLHBIM YBeTMUueHHeM urciia 60/IbHBIX BO BCEM
Mupe KauHuueckast xapakrepuctika COVID-19 craHoBUTCs 60/1ee UeTKOH, U TOSIB/ISIFOTCS OMHMCAHUS HOBBIX CUMITTOMOB 3a060-
JileBaHus1. B mocsieiHee Bpemsi MOSIBUIOCH JOCTAaTOUHOE KOJIMYEeCTBO OMMCAHUM Pa3/IMUHBIX KOXKHBIX MPOSIB/IEHUM Y TIALIUEHTOB
¢ COVID-19, koTopble XapaKTepu3yoTCs OObIION reTeporeHHOCThI0. [laToreHeTHUECKIe MeXaHHW3Mbl Pa3BUTHST KOXKHBIX
BbIChINaHu# y 60bHbIX COVID-19 Ha cerofHsIHui IeHb HEU3BECTHbI, OFJHAKO ObUTU BbIZBUHYTHI TUIIOTE3bI 0 HATMUKMH Y HUX
TUIepakTUBHOIO UMMYHHOIO OTBeTa, aKTUBALIMKU CHUCTeMbl KOMIUIEMEeHTa U MUKPOCOCYAUCTOro NoBpexxeHrst. OCHOBBIBasCh
Ha OMyO/IMKOBaHHBIX JIMTEPATyPHBIX JIaHHbIX, COOCTBEHHOM OTIbITE, CPeAU KOKHBIX MTPOSIBJIEHUH JJAHHOTO BUPYCHOTO 3abo0J1e-
BaHUsI MOXKHO BBIJIE/TUTE CJIeYIOIIEe XapaKTepHbIe TUITbI BRICHITIAHUIN Ha KOXKe: KparuBHUI[A, CJTUBAIOIIAsICS TIOTMMOpPQHast
9PUTEMaTO3HO-MaKY/IOMaIy/ie3Hasi Chillb, MAy/JI0Be3UKY/IsIPHAs 9K3aHTEMA, aKpajlbHbIe BBICHITAHMUS, TIOX0XKKEe Ha 00MOPOXKEeHHe,
PEeTHKY/ISIPHOE JTUBe/I0, TTypITypa. Bo3MokHOe TopaykeHHe KOKHOTO TIOKpoBa Ha ¢ore passutusi COVID-19 onpezesisieT Heo6xo-
IMMOCTh UH(OPMHUPOBaHUS IePMaToioroB 00 0COOEHHOCTSIX KOXKHBIX MPOSIBJIEHUH JAHHOTO 3a00/1eBaHMsI, @ TAK)XKE [TPOBEIEHMUS
JlaNbHeNIINX U3ydyeHui Takux cumiromoB COVID-19 a5t onpeziesieHys: UX JUArHOCTHUECKOW U TIPOTHOCTHYUECKOM LIeHHOCTH.
¥ Bcex MaLMeHTOB, UbM KJIMHUYECKWEe CTyuad Tpe/ICTaB/IeHbl B MCC/IeI0BaHUH, ObIIO MO/TyyeHO MH(OPMUPOBAHHOE COTIace
Ha 06pabOTKy MepCoHaIbHBIX JaHHbIX.

Knrwuessie ciioBa: COVID-19, BeICkINaHus Ha KOXKe, KpallMBHULIA, BACKYJIUT, TMBE/0, MaIly/I0Be3UKY/IpHast 3K3aHTeMa,
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Skin manifestations of COVID-19

E.V. Dvoryankova', I. M. Korsunskaya!, T. A. Slavyanskaya’

ICenter for theoretical problems of physical and chemical pharmacology of the Russian Academy of Sciences,
Moscow, Russian Federation
2Peoples’ Friendship University of Russia (RUDN University), Moscow, Russian Federation

Annotation. The infection caused by the recently identified SARS-CoV-2, dubbed coronavirus disease-19 (COVID-19),
has become a pandemic. With exponential growth of morbidity among the people around the world, the clinical characteristics
of COVID-19 are becoming clearer and description of new disease symptoms descriptions is emerging. The sufficient amount
of descriptions of various skin manifestations in patients with COVID-19 has appeared, however they are characterized
by great heterogeneity. The pathogenetic mechanisms of the development of skin rashes in patients with COVID-19 are
currently unknown, however, hypotheses have been put forward that they have an overactive immune response, activation
of the complement system and microvascular damage. Based on the published literature data and our own experience, the
following characteristic types of skin rashes can be distinguished among the skin manifestations of this viral disease: urticaria,
confluent, papulovesicular exanthema, acral rashes similar to frostbite, livedo reticularis and purpura. Possible development
of skin lesions against the background of the development of COVID-19 provides the need to inform dermatologists about
the features of the skin manifestations of this disease, as well as to study further these symptoms of COVID-19 to determine

their diagnostic and prognostic value.

Key words: COVID-19, skin rash, urticaria, vasculitis, livedo, papulovesicular exanthema, purpura
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Hosriit 300H03HbIM PHK-BUpyc cemelicTBa
Coronaviridae, mo/iyuyuBIINH Ha3BaHUE «TSXKeJTbIN
OCTPBIN pecrypaTOpPHbIN CUHPOM KOPOHABUPYC 2»
(SARS-CoV-2), 6611 naeHTUGULUPOBAH Y TOCIH-
Ta/TM3MPOBAHHBIX OOJILHBIX C TTHEBMOHHEH B TOpo/ie
Yxanb, Kutaii, B fiekabpe 2019 rozga. MHdexkiysi, BbI-
3BaHHasi BUPYCOM, MOTyUMBLIMM Ha3BaHUE «COronavirus
disease-19» (COVID-19), 6bICTpO pacnpoCTpaHuIach
TI0 BCeMy MUPY, BbI3BaB MaH/|eMHI0, Y>Ke B Hauajie MapTa
2020 ropza.

Knuunueckue npossiaenus COVID-19 He ox-
HOPOJIHBI U BapbUPYIOT OT CyOK/IMHUUECKUX WU
JIETKMX CUMIITOMOB /10 TsDKeJsieHlux (aTaibHbIX

(b opM, CONMPOBOXKAAOIIMXCS AbIXaTelbHOW HeJJOCTa-
TOYHOCTbBIO, CENTUUECKUM 1110KOM WM TI0JTMOPraHHON
mucdyHkimeit. M eciu B camoM Hauase 3abosieBaHus,
€ro CUMITTOMbI BeCbMa pa3Ho00pa3Hbl, TO 10 Mepe
pa3BUTHS JaHHOW MaTO/IOTUX OHA TIPOSIB/ISIeTCS, T/1aB-
HbIM 00pa3oM, TMXOPa/IKOi U peCcrMpaTOPHBIMU CHM-
nromamu. [Tpu 3TOM Hanbosee pacipoCcTpaHeHHBI-
mu cuMmntTomamu COVID-19 siBasitoTCS TOBbILLIEHUE
TeMreparyphbl, yTOMJ/IIEMOCTb, MUA/ITHs, aHOPEKCHS,
KallleJib, O/IbIIIIKA, BbIJleJieHe MOKPOTbI, pUHOpes,
areB3wuisi, aHOCMUsI, (apUHTOANHMUS, TOJIOBHas O0Jb
u 03100 [1].
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[To mepe ToOro, KaK NpoOZ0/KaeTCs pacripocTpa-
HeHne COVID-19 u BMecTe € TeM HaKarjIMBaeTCs
KJIMHUYECKUI OIBIT, ONMCaHWe CUMITTOMOB JIaHHOT'O
3ab0s1eBaHUsI CTAaHOBSITCsI O0JIee YeTKUM U OOIIMPHBIM.

Tak, B O0/IBIIMHCTBE paHHUX Coo0ITeHni n3 Kutas
0 HOBOI KOPOHOBUPYCHOUW UH(EKITUU He COJIeP>KUTCS
OTTHCaHUsI TTOPayKeHUsT KOXKU, TMO0 UMEIOTCsT YKa3aHUs
Ha Ha/IMuvie HeKOM ChIy, 6e3 KaKuX-TM00 YTOUHEeHHH.
K opHrM 13 Hanboee paHHUX | JOCTATOYHO MOPOOHBIX
OTNMCaHUN KOKHBIX CUMITTOMOB Y 60/1bHBIX COVID-19 siB-
nsiercs noknaz Recalcati S. (2020) [2]. B aTo# nyOnmkatpm
ObIT TPOAaHATM3UPOBaH K/IMHUYECKUH CTaTyc 88 O0/bHBIX
¢ COVID-19 1 onucaHbl TUTTbI TOPaYKEHUI KOXKH, @ TaK)Ke
yacrtoTta ux oOHapykeHust. CriefyeT OTMeTHTb, UTO Y BCeX
OTMCAHHBIX OOJTBEHBIX TIPE/JBAPUTEITHHO OBLIO NCKITIOUEHO
Pa3BUTHE KOXKHBIX JIEKAPCTBEHHBIX peakLvil. Bricbimanust
Ha Koke pa3BWinch y 18 (20 %) 6ombHbIX MO0 B Havasie
3aboseBanust (n=8), b0 nocsie ero okoHuanust (n=10),
Uy 14 U3 HUX TIpe/ICTaB/ISUTH COOOM HecrelpryecKye
SpUTEMAaTO3HbIE BbIChINAHUS, y 3 MPOSIB/ISUIMCh B BUJle
pacrpoCTpaHeHHOW KParTMBHHULIBI Uy OJJHOTO B BHJie MeJ-
KUX Be3uKys1. Hanbosee yacTo yka3aHHbIE CUMITTOMBI
JIOKaJIM30BaJICh Ha KOYKe TY/IOBHIIIA, 0OBIYHO MCUe3asnut
CaMOIIPOM3BOJILHO Yepe3 HECKOJIBKO JIHel U He UMeJn
KakoH-100 SIBHOM Koppesisiiyy ¢ TsokecTbto COVID-19.

BriocnieictBruny Gb1M 01Ty O/TMKOBaHBI 1 IPyTHE CO-
0011IeHMsT O KOXKHBIX MPOosiB/ieHustx Ha (one COVID-19.
OpHako 11pu o1jeHKe KOKHbIX cumnToMoB COVID-19
CJleflyeT yUMThIBaTh, UTO yBe/TMUMBAIOLL{eeCs] KOJTMUeCTBO
VMH(ULIMPOBAHHBIX MALIMEHTOB, @ TAKXKe POCT YMC/Ia TshKe-
NbIX hopM 3ab0/1eBaHMSI MOV 3aTPYAHUTH CUCTEMHYHO
OLIEHKY COCTOSIHUSI KOXKH TpU laHHOM MH(eKmu. [103-
TOMY MOYKHO TIPE/ITI0JIOKUTb, UTO KOJKHbIE TPOSIB/IEHHST
COVID-19 6b1111 He/IOOTIEHEHBI TI0 OUEBUIHBIM TPHUM-
HaM, B TOM UKCJIe U3-3a He/J0CTaTOUHOCTH KOHCY/TIBTaLUi
JlepMarosiora B 3TOM IpyTirie nauyeHToB. [Ipyroi npyuyu-
HOM HeJ0CTaTOUHOTO yueTa KOXKHBIX TIPOSiB/IeHWH /1aH-
HOro 3ab0/1eBaHus SB/ISIETCS] MaJtasi IPOJO/DKUTETbHOCTh
VX CYILleCTBOBaHMS, a TaKKe OTHOCUTeJIbHAsI TSHKeCTh
0011]ero COCTOSTHYUS OOJTBHBIX, TIPY KOTOPOM BBICKITIAHUSI
Ha KO)Ke He SIBJISIFOTCS Be[YILIUM CHMITTOMOM.

Knaccudmkauus
Tem He MeHee, B HacTosilllee BpeMsi HaKOTLJIEHO
JIOCTAaTOUHOE KOJIMYeCTBO MyOIUKaI[|H, COAeprKarux

CORONAVIRUS INFECTION, INFECTIOUS DISEASES

3a/10KyMeHTHPOBaHHbIe OMMCAHUS JiepMaTo/IornueCcKUX
nposieiieHnt COVID-19, koTopble 103BOJISIIOT KIaCCh-
¢burmpoBaTh 3TH CUMITOMBI. Tak, OIWH U3 BapUaHTOB
KnaccuduKamy KokHbIX rposisiieHuit COVID-19 6b11
Tipe/i/IoyKeH TMOCIe aHaIu3a pe3y/bTaToB MPOCIeKTHBHO-
ro 00IIIeHaIMOHA/TBHOTO KOHCEHCYCHOTO UCC/Ie/IOBaHMUS,
NpoBe/ileHHOro B VcnaHuy ¢ UCIob30BaHUEM peripe-
3eHTaTUBHOM BbIOOPKH 13 375 60bHBIX COVID-19 [3].
[Tpu 5TOM OBIIO BBIIESIEHO TISTH HarbosIee YacTo BCTpe-
YaKOIMXCS BbICHITIAHUH Ha KOXKe:

1. Makysnomnamnyse3sHble Bbicbinianusi (47 % ciyyaeB);

2. Be3ukyno-mycTyne3Hble BbIChITAHUSA Ha (POHE
3PUTEMBI B aKpasIbHbIX 00/1acTsX (TICeB10-00MOopoXe-
Hust) (19 % cnyuaeB);

3. Kpanusnuia (19 % ciyuyaeB);

4. Besukynsl (9 % cnyyaes);

5. JluBeno vau HeKpo3 Koxu (6 % ciyuaes).

ITpu 3TOM OBLIO OOHAPY>KEHO, UTO BE3UKY/ISIPHBIE
BBICBIITaHUsI YacCTo TOSIB/ISIIOTCS paHO, B CAMOM Hauasie
60/1e3HM (paHBblIle IPYTHUX CUMITTOMOB B 15 % ciiyuaeB).
AKpasibHble Be3UKYJIO-TTyCTy/e3Hble 3/IeMeHTbl, HallpOTHB,
BO3HMKa/IM CPaBHUTE/BHO M03HO0. OcTabHble KOXKHbIe
TPOSIB/IEHUs JAHHOW MH(EKLMY UMeN TeH/IeHLUI0 pa3-
BUBAThCsI Ha MPOTSDKEHNH Beero 3aboseBanvisi. [TopakeHust
KOYKH, TIOXO)KHe Ha 06MopoykeHue, 6osiee [I/TUTeTbHbI
T10 CPaBHEHMUIO C IPyTYMU aHa/IOTUUHBIMHU CHMITTOMaMU.
Kpowme 371010, Ob1710 3aMeU€eH0, UTO MpH O0JTee JIETKOM Teue-
Hu COVID-19 yartie BBISBIS/MCH aKpasIbHbIE TIOPayKeHUsT
KOXH, B TO BpeMs1 KaK TTPH TsDKeJTbIX (hopMax 3ab07ieBaHusT
TIpEeMMYIIIeCTBEHHO Hab/roaaIoch meeno [3].

HeckonbKo OT/IMYHBINM BapyUaHT K/1acCUPUKaLn
KOKHBIX mposiBieHuH COVID-19 6bu1 nipeyioxkeH
Marzano A.V. u coasrt. (2020) [4]. Ouu BeIAEIUIU
111eCTb OCHOBHBIX K/IMHUUECKUX /IePMaTo/I0ruueCKUX
nposinennii COVID-19:

1. KpanuBHwulia;

2. CnuBaronjasicsi moJuMop@Hasi 3puTeMaTo3HO—
MakyJiornarnysie3Hasi Chlllb;

3. TlanynoBe3uKy/sipHasi 9K3aHTEMa;

4. AKpasibHbIe BBICHITIAHMS, TIOX0XKKe Ha 00MOpo-
JKEHUE;

5. PeTukyngpHoe /MBesO;

6. Ilypmypa.

ABTODBI JaHHOM K/acCU(UKALMU TaK)Ke BbJe/TUIN
[ZiBe OoJtee IMMPOKUX TPYTIIBI OPAaYKeHWH KOXu (Tabm. 1).
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Tabnuuya 1
Knaccudukauus nopakeHuit Koxxu npu COVID-19
(Marzano A.V. u coaer., 2020)
Backynonopo6Hble BbiCbiNaHus
BocnanuTenbHble (3K3aHTEMaTO3Hble) BbICbINaHWs
1 BacKyNnTbl
AkparsbHble BbICbINaHWs, MOX0Xue
KpanuBHuua
Ha 06MOpOXKeHUe
Cnusatowasica nonumopdHas apuTemMaTo3HO—MaKynonanyneaHas
PetukynapHoe nusepo
Cbinb
[ManynoBesukynsapHasa ak3aHTeMa Mypnypa
Table 1

Classification of skin lesions in COVID-19
(Marzano A.V. 1 coaeT., 2020)

Inflammatory or exanthematous eruptions

Vasculopathic or vasculitic lesions

Urticaria

Chilblain-like acral pattern

Confluent erythematous-maculopapular-morbilliform rash

Livedo reticularis

Papulovesicular exanthem

Purpura

9K3aHTeMaTO3Hble BbiCbIMNaHUs

PaccMOTpUM OCHOBHBIE [IepMaTo/IornyeckKre CUM-
ntombl COVID-19. Hanbonee yacto B KIMHUYe CKOM
TpaKTUKe BCTPeUArOTCsl TTOPayKeHUsI KOXKH BOCITaIU-
TeJIbHOTO I'eHe3a, a Cpe/id MOoC/IeJHUX — SK3aHTEMBbI.
OTH CUMITOMBI B TIEPBYIO 0UYepe/ib MPUXOAUTCS Aud-
(hepeHIMPOBATh C TIOXOKUMH KOXXHBIMU TPOSIBIIEHUSIMHU,
COTIPOBOYK/IAFOILIMMU KOXKHBIE JIeKapCTBEHHbBIE PeaKI|H.
[Tpu 3TOM 3y, pa3/TMUHON MHTEHCUBHOCTH MOT COTIPOBO-
JK/IaTh BBICHITIAHKST Ha KOXKU, HO ¥ MHOT/Ia OTCYTCTBOBAJI.

KparvBHuMI]a ¥ MaKysomnamy/sipHble 9K3aHTeMbI, Kak
TIPaBUJIO, TIOSIBJISIFOTCSI OZIHOBPEMEHHO C CUCTEMHBIMU
cumntToMamMu COVID-19, coxpaHsSitOTCS TPUMEPHO
1 Heflesr0 ¥ aCCOLIMMPYIOTCS C TSDKETbIM TeueHHueM
3a0osieBaHMs. BbICOKasi yaCcTOTa BCTPEYaeMOCTH Yp-
TUKapHBIX 3/IeMEHTOB TPH JaHHOW KOPDOHOBUDPYCHOMU
MHGEKILNY SIBISIeTCS] OUeBU/IHOU B CBSI3U C T€M, UTO
BUPYCHbI€ areHThI SIB/SIFOTCS TIPU3HAHHBIMU ITPOBOLU-
PYIOIIUMH (PaKTOpaMH Zijisi pa3BUTHSI KaK OCTPOM, TaK
Y XPOHUUECKOW KParmMBHMULIBI, 0COOEHHO Y ieTel [5].

Taxke y 60mbHBIX COVID-19 6bUTM OTMeUeHbI
3pUTEMaTO3HbIe BLICHITIAHKUS Ha CrubaTe/IbHbBIX T10-
BEPXHOCTSIX KOHEUHOCTeH [6], orpaHrueHHbIe OJISTIIKK
Ha TIO/IOIIBAX B MATOUHBIX 00/1aCTAX [7] ¥ 11emyanm-
ecsl TIJIOCKKe T1aryJibl, HAaTIOMUHAROIIWe BbIChITIaHWs TIPU
orpybeBuHOM suiiae [8].

BaCKyﬂI/ITbI n BﬂCKynVITOI'IOAOﬁHbIe
BbICblMaHUA

ITo HabmoOAEeHNSM PsiZia aBTOPOB, BACKY/IUTOIOA00-
HbIe BbIChINIAHKA U BaCKy/UThI Iipyu COVID-19 xapaxTe-
PHY3YIOTCS] BOHHKHOBEHHEM Ha KO)Ke ITSITeH (PUO/IeTOBOrO
L[BeTa; SPYNTHUBHBIX aHTMOM BUILIHEBOTO L[BETa; MPOCTOM,
a TaK)Ke HEKPOTHUUeCKOU MyPIyphbl; KOXKHBIX MTPOSIB/IEHUH,
TOXOXKMX Ha 00MOpOXKeHHe, pa3BUTHE KOTOPBIX CBSI3aHO
¢ cunpomoM PetiHo [9-10]. ITpu 3TOM OBLIO BBICKA3aHO
TIPe/ITIO/IO’KEHNE, UTO JAHHBIE U3MEHEHUsI MOTYT ObITh
pe3y/nbTaToOM OKKJIFO3UM MeJIKUX KPOBEHOCHBIX COCY-
JIOB, MaTOreHeTUUeCKre MeXaHNU3Mbl Pa3BUTHSI KOTOPOM
TOKa Her3BeCTHbI. OJHAaKO B KaueCTBe Npe/riosiaraeMbix
TIPUYMH JIaHHOTO SIBJIEHUS CUMTalOT HepOoreHHble, MU-
KpOTpoMOOTHUUeCKHe, OTTOCPeZi0BaHHbIE UMMYHHBIM
KOMILJIEKCOM MaTo/Ioruueckre u3MeHeHusi. Kpome sto-
ro, CUMTalOT, uTo TspKenoe TeueHrne COVID-19 moxeT
MPUBECTH K Pa3BUTHIO reHepaM30BaHHOTO CUHpOMa
MHKPOCOCYZJMCTOrO MOBPEeX/IeHUs], OTI0CPeOBaHHOMY
VHTEHCUBHOM aKTHBALUel ajlbTepHAaTUBHBIX MyTel aK-
TUBALIMM KOMIUIEMEHTA U CBSI3aHHOTO C HUMU MPOKOa-
TY/ITHTHOTO cocTostHUS [11].

CrneflyeT OTMETUTh, UTO IPyINa KUTAUCKUX aB-
TOPOB COOOIIM/IA O Pa3BUTHH TSDKEION aKpPOUILIEMUHN
Y HeCKOJIbKUX OOJIbHBIX, KOTOPble HAXOAWIUChH B OTZIe-
JIEHUSIX MIHTEHCUBHOM Tepariuu B YXaHe, MPOsIB/ISTIoLLel-
Csl B BU/JIe 1jMaHO03a KOHeYHOCTel W/W/H NasibLeB HOT,
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BO3HMKHOBEHUS Ha KOXKe ITy3bIpel U pa3BUTHUS CyXOU
raHrpeHbl, BO3HUKAIOLLeH B pe3y/ibTaTe rMIiepKoaryJis-
LMY WK Pa3BUTHS CUH/POMA JUCCEMHUHUPOBAHHOTO
BHYTPUCOCY/IMCTOTO CBEPThIBaHUS KpOBH [12].

YT0 KacaeTcsi BO3HMKHOBEHUSI CIIELI(PUIECKOr0 KOXK-
Horo niposieneHust COVID-19, nipecTaBieHHOro akpasib-
HBIMH TIOPaKeHUSIMH, 00MOPOKeHHEM U BbI3bIBAIOLLETO
0C00BIi MHTEpeC y 1epMaToIoroB, TO TaKye BhICHITIAaHHST
HaOJ/TH0/Ia/TCh TIPEUMYILIECTBEHHO Y MOJIOJbIX OO/BHBIX,
Y KOTOPBIX TIOJTHOCTBIO OBIIO UCKJTFOUEHO BO3/IeHCTBHE
Ha KO)XKY X0J10/1a, Ha/TuKe KaKUX-IM00 COTMyTCTBYIOIIMX
3ab0/1eBaHMH, a TaK)Ke WHBIX TIOTeHL[MAIbHBIX TPUTTe-
POB, ¥ Pa3BUBA/IMCh OHY I10CJIe [POSIB/IEHUS] CUCTEMHBIX
CHUMITTOMOB BUPYCHOM nHbeKiuu [13].

KnuHunyeckuin cnyyai

B KauecTBe rpuMepa MpUBOJUM COOCTBEHHbIe Ha-
OnrozieHust. Y BCeX MallieHTOB, YbM KITMHUYeCKHe CTydyau
Tpe/ICTaB/IeHbl B CTaThe, ObLIO TI0/Ty4eHO MH(HOPMHPO-
BaHHOe corviacye Ha 00paboTKY repCcoHasbHBIX JAHHBIX.

BonbHol M., 89 neT. Bbisl rocnuTanv3vpoBaH
B peaHUMalMOHHOe OT/le/leHHe C pa3BUBLIeNCs cep-
JeUHOM M [IbIXaTe/IbHOM HeJJ0CTaTOUHOCThIO Ha (hoHe
COVID-19. Backynurornofio6HbIe BBICHITIAHUS Ha KOXKe
BEPXHUX KOHEYHOCTeN, He COTIPOBOKAAIL[UeCs
KaKUMU-TM00 CyOBeKTUBHBIMU OLYILIEHUSIMH, BO3-
HUKTM Ha 9-10 cyTKM OT Hauasa 3aboseBanus (poto 1).

®doTo 1. bonbHo M., 89 neT.
Backynuntonofno6Hble BbiCbiNaHWs

Figure 1. Patient M., 89 years. Vasculopathic lesions

Crenyet OTMETHTb, UTO paHee Y 60/IbHOTO He ObLIN
OTMeueHbI KaKKe-T100 ajjiepruueckye JIeKapCTBeHHbIe

CORONAVIRUS INFECTION, INFECTIOUS DISEASES

peakuuu Ha Koxke. [lasbHeliliee pa3BUTHE KOXKHBIX
CUMITTOMOB HEM3BECTHO B CBSI3U C JIeTa/TbHBIM HCXO/IOM.
BonbHas A., 32 roga. BoeickiraHust Ha KO)Ke Ku-
CTel B BU/Ie 9PUTEMbI, FeMOpPParuii, Be3uKyJ1 BOSHUK/IN
Ha (oHe o0111eli c1aboCTH, MUAITHH, TOJIOBHOM 00/H,
MOBBILLIEHUs TeMriepatypsl Tena Ao 39 °C (doto 2).

®doto 2. bonbHas A, 32 roga.
BbIcbinaHms, Noxoxme Ha 06MOPOXKEHMNS

Figure 2. Patient A., 32 years. Chilblain-like acral pattern

ITpu obpaltieHUH 3a MeAULIMHCKOW TIOMOIIIBI0 ObLT
BoIsiBiieH COVID-19. Briceinanust Ha KO)Ke COIIpO-
BOXK/IQ/TUCH OIyIIleHHueM 00Jie3HeHHOCTH, XOKeHUSI.
ITporpeccrpoBaHye KOXKHbIX CUMIITOMOB COXPaHS/I0Ch
Ha npoTsbkeHnu 17 aneit. [TomHoe pa3periieHys BbIChITa-
HUI Ha KO)Ke HaCTymnu/Io crycTs 1,5 Mecslia OT Hauana
3abosieBaHus Ha OHe TIPOBeZIeHUS TepareBTHYeCKUX
MeponpusaTyi 1o noogy COVID-19, npuema npesiHu-
30710Ha 60 MI/CyT, € MOC/IeAYOWUM MeJIeHHbIM CHU-
JKeHHeM /103bl, IPUMeHeHHH NTPOTUBOBOCIIA/IUTeTbHON
TOMWYECKOW Teparuu.

PebeHokK, neBouka 9 net. 3ab0s1eBaHNe Hauaa0Ch
C TIOBBILLIEHUS Temmeparypsl Ao 37,8 °C u gucrnenTu-
yeCcKHUxX paccTpoicTB. Ha criesyroiuii ieHb B 061acti
STOJML] ¥ HA HYKHUX KOHEUHOCTSIX MOSIBU/IMCH YPTUKap-
HbIe BBICBITIaHMs1, 6€3 KaKMX-TH00 CyObeKTHBHBIX OIL[Y-
IIeHNH, KOTOpble OBICTPO PACIIPOCTPAHUIIUCH Ha KOXKY
TynoBuila u mvua (¢oro 3).
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®oto 3. bonbHasa M., 9 net. KpanusHuua Ha oHe COVID-19
Figure 3. Patient M., 9 years. Utricaria

CremyeT OTMETUTB, UTO paHee y pebeHKa He ObLIO
BBISIB/IEHO KaKMX-/TMOO /1epMaTO/IOrMUeCKHX 3a00/1eBa-
Huii. Kpome 310r0, ZIeBOYKA /10 TOCTUTA/IM3aL[|H He TI0/Ty-
yajia KaKMx-JIM0O0 JIeKapCTBEHHBIX TPENaparToB, 03TOMY
BEpOSITHBbIE KO)KHbBIE ajl/IePruyecKue J1eKapCTBeHHbIe
peakiyy ObLTH UCK/TIOUeHbI. [1py rocruTaniu3anum
B MHOTOMPO(M/IBHBIN I€TCKUI CTAIioHap ObUT BBISB/IEH
COVID-19. Beickiranus Ha KOXKe pa3pellninch yepes
3 cyTOK Ha (hoHe JieueHUs] OT OCHOBHOTO 3a00/1eBaHMsI.

Taxoke Mbl HaO/TFOZAIA MY>KUMHY B Bo3pacTe 65 JieT,
00paTHBIIIEr0Cst TIO TIOBO/TY BBICHITIAHUI Ha KOYXKE CTOTIBI

(¢oto 4).

®doTo 4. bonoHon P, 65 ner.
Backynmtonofo6Hble BbiChbINaHWs
Figure 4. Patient R., 65 years. Vasculopathic lesions

[laHHBIe BBICBINIAHKS MOSIBUIMCH BO BpeMsI JIeUeHUs]
nio ooy COVID-19 u coxpassiimmce enrje 2 MecsLa

TI0C/1e OKOHYAHWs Teparniy. HexkestaTebHbIX KOKHBIX Jie-
KapCTBEHHBIX PeakIi y JAHHOTO O0JIbHOTO 0OHAPY>KEHO
He Obu10. TTareHTy ObUT BBICTAB/IEH MPe/[BAPUTE/THHBIHN
JMarHo3 «BacKynmuT», peyioykeHO TUCTOIOTMYeCKoe
UCC/IeZloBaHue 115l UCK/TIOUeHHst capkoMbl Kartormm.

BbiBOAbI

[To mepe pa3Butus nangemurd COVID-19 menuima-
CKOe CO00111eCTBO HAaKaryIMBaeT JJaHHbIe O PAa3/IMUHBIX
K/IMHUYeCKUX TPOSIBJIeHUsIX 3a00/1eBaHus U UX 0COOeH-
HOCTSIX, BK/TFOUas IopakeHre Koxku. HecmoTpst Ha To,
YTO B HACTOsIIIlee BpeMsi [aToreHeTuueCKre MexaHu3Mbl
pa3BuUTUA KOXKHBIX cuMntoMoB COVID-19 Bce ewe
HesICHBI, ObUIM BBICKA3aHbI MPE/ITIO/IOKEHUSI O TOM, UTO
B OCHOBe (JOPMHUPOBAHUS JaHHBIX CUMIITOMOB JIEXKUT
rUrepakTUBHbIA UMMYHHBIM OTBeT, aKTUBALIUS CHUCTe-
MbI KOMIUIMMEHTa ¥ MUKPOCOCYAUCTOE MOBPEX/eHHe.

CryuaitHoe obHapysKeHHe crieLiIecKrX KOKHbIX
CUMIITOMOB B YC/IOBUSIX OTCYTCTBUs TMOO MpH C1abo
BbIP&KEHHBIX CUCTEMHBIX NPOSIB/IEHUSIX MOT'YT [TPHUBECTU
K 11ozio3peHrto Ha Hanmmure COVID-19 y koHKpeTHOro
0O0/TEHOTO ¥ BBISIBUTH TOTEHL[MA/IBHO 3apa3Hble CTydan
C CyOK/IMHAYEeCKMM TeUeHHeM, UTO OTpe/ie/isieT HeoOxou-
MOCTb MH(OPMHPOBAHUSI IEPMATO/IOrOB 00 0COOEHHOCTSIX
KOXKHBIX CIMITTOMOB JIaHHOTO 3a0osieBaHusi. Bosee Toro,
H3y4JeHye 3aKOHOMepPHOCTel BO3HUKHOBEHUS TeX WK
vHbIX 1posieiieHrnii COVID-19 Ha Koyke MOXKeT B IepCriek-
THBE UMETb MPOrHOCTUYECKOE 3HaUeHKe [Is1 OTpe/ie/IeHNs
BO3MO)KHBIX BaDHAHTOB TeueHHsI 3a00/1eBaHMsI.
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Mopa)keHns KOXXN y feter ¢ HOBOW KOPOHaBUPYCHOM UHpeKLmen
COVID-19

O.Bb. Tampa3zoBa®’?, A.C. CraguukoBa"?, E.B. PyqukoBa’
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Annortarus. B korane 2019 roga B Kurae nosiBuiack HoBasi BUDyCHast UH(EKIHsI, KOTOpasi pacpoCTpaHuiIach 1o BCe-
My MHUDY, CTaB MPUUYUHOM MaHAemMuu. Bo30yguTeneM HOBOro BapuaHTa KOpoHaBUpycHOU uHdekpu COVID-19 seasietcs
kopoHaBupyc SARS-CoV-2. B 0630pe rpeicTaBieHbl COBPEMEHHbIE JaHHBIE T10 3TIH/[eMUOJIOTHH, NTaTOTeHe3y W TeUeHHI0
HOBOI KopoHaBUpycHOH HHpekuu COVID-19 y neteii. Kutaiickue, aMeprkaHCKHe U eBpOIeliCKUe yueHble OMUChIBaIu
pa3HooOpa3sHbie KoXKHbIe TiposiBieHus y aeteit c COVID-19. B cratbe npezcTaBieH 0030p JIMTepaTypbl KOXKHBIX MPOSIBIEHUN
kopoHaBupycHoi uHpekun COVID-19 y meteii. Bo Bpemsi cob6ctBeHHoro HabmozeHus 301 naijueHTa ¢ KOpOHaBUPYCHON
nHoexueir COVID-19, Bei3BanHOM SARS-CoV-2, B [leTCKOM TOpO/CKOM KIMHUYeCKoU OombHuLe uM. 3.A. Barisieoi
I3 1. Mockesl B iepuoy ¢ 17 mast o 16 Host6pst 2020 roga, y 39-tu (13 %) maljieHTOB OTMeYaIiCh KO>KHbIE MPOSIB/IEHMUS.
B craTbe npe/cTaBIeHa KiacCHpHUKaLMsS KOXKHBIX MPOsiB/IeHNH, XxapakTepHbIX Aist COVID-19, naHa KpaTKasi XapaKTepUCTHKA
Ka)KJ0i 13 IpymIl.
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Cutaneous manifestations in children with the new coronavirus
infection COVID-19
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Abstract. In late 2019, a new viral infection appeared in China, which spread around the world, causing a pandemic. The
causative agent of the new coronavirus infection COVID-19 is the SARS-CoV-2 coronavirus. The review presents modern data
on the epidemiology, pathogenesis and course of the novel coronavirus infection COVID-19 in children. Chinese, American
and European scientists have described a variety of cutaneous manifestations in children with COVID-19. The article provides
a literature review of the cutaneous manifestations of COVID-19 coronavirus infection in children. During our own observation
of 301 patients with coronavirus infection COVID-19 caused by SARS-CoV-2 at the Bashlyaev’s Children Hospital in Moscow
from May 17 to November 16, 2020, it was revealed that 39 (13 %) patients had skin manifestations. The article presents a

classification of skin manifestations characteristic of COVID-19. A brief description of each group is given.
Key words: coronavirus infection, SARS-CoV-2, COVID-19, children, clinical findings, skin
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BeBepeHue

KopoHaBupyChl — Ba)kKHble [IaTOTeHbI Yes10BeKa
1 )KMBOTHBIX. B koHIle 2019 rogja Ob11 BbIZie/ieH HOBBIM
KOPOHaBUPYC, KOTOPbIN CTas MPUUMHON CePUU CTyua-
€B ITHeBMOHUH B TOPOZie YXaHb, MPOBUHIMN Xy03i,
Kwurali. BeicTpoe pacripocTpaHeHue BUpyca MpUBe/io
K snuzemMun B Krrtae, 3a KOTOpOi Moc/iefioBaio yBe-
JTMYeHre KOJIMUeCTBa CiydyaeB 3a00/1eBaHus 110 BCEMY
mupy. B despasne 2020 roga BcemupHas opranvsauys
3apaBooxpaHenus (BO3) ripucBoria nHMEKIMK Ha3Ba-
Hue «COVID-19», uTo 03HauaeT «KOPOHAaBUPYCHast
6osie3ub 2019». Bo3byaurenem COVID-19 sBisieTcst
kopoHaBupyc SARS-CoV-2 [1]. 11 mapra 2020 roza
BO3 06BsiBH/Ia, UTO BCHBIIIKA HOBOM KOPOHABUPYC-
HoM nHbekiyyu COVID-19 npuobpesa Xapakrep TaH-
nemuu [2]. IHTeHCUBHOE U3yueHue 0CoOeHHOCTeH

CORONAVIRUS INFECTION, INFECTIOUS DISEASES

3MUJEeMUOJIOTUH, [TaToreHe3a U KJIMHUUEeCKOM KapTHUHbI
3abosieBaHus MPOJIO/KAeTCs TI0 celd ieHb. VI3BeCTHO,
YTO MATO/IOTMUeCK1e U3MEHEHHs B OpraHu3Me, BbI3BaH-
Hble SARS-CoV-2, MHOroo6pa3Hbl ¥ MOTYT 3aTparuBaTh
He TOJILKO PeCIMPaTOPHbIN TPAKT, HO TaK)Ke ¥ MHOTHe
JIpyrve opraHbl C BO3MO)KHBIM pa3BUTHEM CUCTEMHOTO
3a0oseBanus [3]. OcHOBHas MpUUMHA TeHepasr3a-
UM UH(MEKLIMN 00bCHSIETCS MaToreHe30M 3aboeBa-
HUS, a UMEHHO yTeM NPOHUKHOBeHUsI SARS-CoV-2
B KJ1IeTKY [4]. Haua/ibHbIM 3TaroM >KM3HEeHHOTO IUK/Ia
SARS-CoV-2 siBnsieTcst abcopO1Lyist BUPYCHOM YaCTUL[bI
Ha crieLjurueCcKoM perienTope KIeTKU-MUIIIeH! — aHT U~
OTeH3MH-TIpeBpallaroIyil perjentop 2-ro tuna (AIlD?2).
KrneTouHast TpaHCMeMOpaHHasi CEPUHOBasI IpoTeasa
tumna 2 (TCII2) crioco6CcTByeT CBSI3bIBAaHUIO BUPYCa
¢ ATI®-2, akTUBHPYS €ro S-NPOTerH, HeoOXOqUMBbIH 1715t
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nipoHukHOBeHUsI SARS-CoV-2 B kneTky [5]. V3BecTHO,
yto ATI®2 u TCII2 npuCcyTCTBYOT BO MHOTHX THIAX
KJIETOK Y TKaHel, BK/IIovast Jlerkue, cepZLe, ouKy, Ie-
YeHb, JKeTy[0YHO-KHUILIeUHbIA TPaKT, SH/0Te/MalbHbIe
KJIETKU COCYZIOB U IVIaZIKOMBILLIeYHbIe KIeTKU. Takxe
ATI®?2 skcripeccupoBaH B 6a3anbHOM CJ10€ SMUIEePMHUCA,
SKKPUHHBIX TIOTOBBIX Kejie3ax U CJIM3UCTOlN 00010uKe
MOJIOCTU PTa U HOCa. VIMeHHO MO3TOMY [leliCTBUE BU-
pyca — pa3sHOHarpasJ/eHHOe.

Ha ceropnsiiiinuii eHb U3BeCTHO, UTO K 14 HO-
s6pst 2020 roza HOBasi KOpPOHABUPYCHast MHPEKITUS
COVID-19 pacnpoctpanuiack 6onee uem B 100
CTpaHax MUpa, CTaB MPUUUHOU 53 MJIH C/lyuyaeB 3a-
pakeHHst KOpoHaBupycoM u 6osiee 1300000 cyua-
eB CMepTe/IbHOro rcxoga [6]. PacpocTpaHeHHOCTh
COVID-19 cpeau 1eTCKOT0O Hace/ieHUs1 HbKe, 4eM
cpejii B3pOCJIbIX, U cocTasisieT oT 1 % (ucxops us oT-
yeta 1o 3aboneBaemoct COVID-19 B CIIIA ot 30 mast
2020 1. [7]) o 9 % (o paHHBIM OTUeTa Jaboparop-
HO-TIO[ITBEP)K/IEHHBIX C/TyYaeB HOBOM KOPOHABUPYCHOM
uHbekuyu B Utanuu ot 07 Hosibps 2020 r. [8]). TTpu
ompezie/leHUU PaclipoCTPaHEHHOCTH 3abo/ieBaHUs
0 BO3pAaCTHBIM rpyrnmnam cpeau geteii ot 0 g0 18 net
Ob1710 oTMeueHo, uTo vaige COVID-19 BcTpeuaercs
y TOZIPOCTKOB B Bo3pacTe oT 12 10 17 net (63 %) [9],
B PaBHOM CTereHH Hab/MIOAaeTCsl Kak y Ma/TBYMKOB, TakK
u y neBouek [7]. ITo maHHbIM oTUeTa LleHTpasbHOTO
Hayu4HO-HCCJIe[j0BaTeIbCKOTO MHCTUTYTa DU/ eMU-
osioruu PocrniorpebHazzopa ot 08 centsiops 2020 r.,
yactota ciyuaeB COVID-19 y geteii B Poccuiickoii
®eneparmu coctaBuia 47712 cnyuaeB — 8,4 % ciyyaes
ot obmiero urcna 3abonepmux [10]. [To MHeHHIO yue-
HbIX, 60J1ee HI3Kasi BOCIIPUUMUMBOCTH JleTell K MH(eK-
1 SARS-CoV-2 00bSICHSIETCS T€M, UTO SKCIIPECCHUS
pereritopa AII®2 B nerkvx u JbiXaTeabHbIX TTYTIX
yBe/IMUMBaeTCsl C BO3pacTOM MarueHTa. Takke 3TO
MOXXeT ObITh 00BSICHEHO KOHKYPEHIMel BUPYCOB,
KOTOpbIe OZIHOBPEMEHHO MPUCYTCTBYIOT Ha CJIU3UCTOU
000/10uKe OpraHoB jbixaHus [11].

KnuHuyeckune nposiBneHnUs KOpOHaBUPYCHOM
nHdekumum COVID-19 y peten
PeTpocriekTuBHBIN aHaM3 BCex C/lyyaeB MOJ-
TBepxxJeHHor COVID-19 y neteii B Poccuiickoii @e-
ZIepauuu 3a nepsoe nonyroaue 2020 1. mokasaJsi, uTo

y OOJIBIIMHCTBA ZieTel HOBasi KOPOHABUPYCHasi UH(EK-
LUs TIpoTeKasia B ierko popme (49,9 %). Y 32,3 %
MaJIeHbKUX TIALIMEeHTOB ObI/I0 MOATBEPXK/€HO OeCccrM-
MITOMHOE TeueHue 3ab0/ieBaHus, U TONBKO B 0,2 % city-
yaeB 0TMeUaJIoCh Tspkesioe TeueHre COVID-19 [10].
YueHsle cuuTaroT, yTO OOJIEE JIeTKOe TeueHue 3a00-
JieBaHUs Y fieTel CBsA3aHO C MeHee BbIpa)KeHHBIM M-
MYHHBIM OTBETOM Ha BUPYCHYIO UH(EKIINIO, TaK KaK
W3BECTHO, UTO CUH/IPOM BBICBOOOXK/I€HUS LINTOKMHOB
CBsI3aH C MOpakeHHeM MHOTHX OPTaHOB U CUCTeM
y B3poc/bix nauyeHToB ¢ COVID-19 [12, 13]. Taxkxke
yueHble CUMTAIOT, UTO Pa3BUTHE JIeTKUX hopM 3abosie-
BaHUs1 Y ZleTeld CBsi3aHbl C XOPOlLLiel MUKPOLMPKYJISILIU-
ell U OTCYTCTBHEM aTepOCK/IepOTUYEeCKUX U3MeHeHUI
B cocygax [14]. Knunnueckue cumritombl COVID-19
y JileTeil ¥ B3POC/IbIX CXOXKU, OJJHAKO YaCTOTa BCTpe-
yaeMOCTHU CUMMTOMOB pa3Has [15]. Y3 6onbiioro
pa3Hoo0Opa3us KiMHuYeckux cumntoMoB COVID-19,
y UH(UILIMPOBAHHBIX ZieTeld 0ObIYHO OTMeUaTuCh TH-
MAYHbIE CUMITTOMBI OCTPOM peCrupaTopHON BUPYCHOM
vH(peKI[1Y, TaKie KaK JIMXOpajiKa, HerpOAYKTUBHbBIN
Kalllesb, ofblKa. [1o JaHHBIM OTUeTa 110 3abosieBae-
Moctu COVID-19 B CHIA ot 30 mast 2020 r., KOTOpbIH
BK/IrOuns 1320448 noaTBep K eHHbIX Cl1yJyaeB UH-
(ekiMr, oOTMeuUanach pa3Hasi YaCToTa BCTPeYaeMOCTH
K/IMHAYe CKUX CUMITTOMOB 3a00/1eBaHUs y IeTel B IBYX
BO3pacTHBIX rpymmax: 0-9 net (tabmn. 1) u 10-19 et
(tabn. 2) [7].

Ta6nuya 1
BcTtpeyaemoctb cumntomoB COVID-19 y peTeli B Bo3pacte
ot 0 5o 9 net

YacTtoTa
BCTPEYaAEMOCTU
(n=5188)

KnuHnyeckue cumntombl Covid-19

CumnToMbl OPBU (nuxopazka, HeNnpoayKTUBHbIi
Kalleslb, OApILLIKa):

— nmxopagka

— HEenpOAYKTUBHbIV Kallenb

— oApllWKa

63 %
46 %
37 %
7%

Mwuanrus 10 %

7%
13 %
15 %
10 %
7%
14 %
1%

3aN10)KeHHOCTb Hoca

Bonb B ropne

lonoeHas 60nb
TowHoTa/pBOTA
Bonb B XxuBoTe
[Ownapes
AHoCMUSA
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Table 1
The frequency of COVID-19 symptoms in children aged 0 to 9 years

The frequency
of symptoms
(n=5188)

Clinical findings Covid-19

Symptoms of ARVI (fever, cough, shortness of
breath):

— fever

— cough

— shortness of breath
Myalgia

Rhinorrhea

Sore throat

Headache
Nausea/vomiting
Abdominal pain
Diarrhea

Loss of smell or taste

63 %
46 %
37 %
7 %

10 %
7%
13 %
15 %
10 %
7%
14 %
1%

Tabnuya 2
BcTpeuaemocTb cumntomoB COVID-19 y feTeii B Bo3pacTe
ot 10 po 19 ner

Yacrota
BCTPeYaemMocTn
(n=12689)

KnuHuyeckune cumntombi Covid-19

CumnToMbl OPBU (nnxopagka,
HenpoAYKTUBHbIN Kallesb, OAbILLIKA):
— JiMxopagka

— HENpPOAYKTMBHbIN Kallenb

— ofblllKa

Muanrus
3anoXeHHOCTb Hoca
Bonb B ropne
lonoBHas 60nb
TowHoTa/pBOTa
Bonb B xuBoTe
LOwnapes

AHOCMUSA

60 %
35%
41 %
16 %

30 %
8 %
29 %
42 %
10 %
8 %
14 %
10 %

Table 2
The frequency of COVID-19 symptoms in children aged
10 to 19 years

The frequency
of symptoms
(n=5188)

Clinical findings Covid-19

Symptoms of ARVI (fever, cough, shortness of
breath):

— fever

— cough

— shortness of breath

60 %
35%
41 %
16 %

Myalgia 30 %

Rhinorrhea 8 %

Sore throat 29 %

Headache 42 %

Nausea/vomiting 10 %

Abdominal pain 8%

Diarrhea 14 %

Loss of smell or taste 10 %

CORONAVIRUS INFECTION, INFECTIOUS DISEASES

[Ipyrue cUMITOMBI, TaKKe Kak 03HOO, yCTa/loCThb
Y KOHBbIOHKTUBUT, Y /leTeil BCTpevairch KpaliHe peJiko
[16-18]. B meTckom Bo3pacTe HOBasi KODOHaBUPYC-
Hasi MH(QEeKLUsSI HepeJKO MOKeT HallOMUHATh TeyeHue
OCTPBIX KUIIIEUHbIX MH(MEKIH, XapaKTepu3ysiCh ra-
CTPOMHTECTUHA/ILHOM cuMmnToMatukon. K Hanbosee
pacnpocTpaHeHHbIM FraCTPOUHTECTUHATbHBIM CUM-
MITOMaM y /ieTell OTHOCSITCS: Auapesi, pBoTa u 6076
B >kuBoTe [19-22]. [To AaHHBIM IUTEpPaATYPHI, Y MOJ-
POCTKOB C noATBepxxAeHHoM nHdekmeirt COVID-19
ObLTM OITKCAHBI C/TyYau OCTPOTo xosnectasa [23]. Viccne-
JloBaTesisiMU ObIJI0O OTMEUeHO, UTO Y HOBOPOXK/I€HHBIX
Y JleTeil IepBOro rofia >kKW3HU C HOBOW KOPOHABUPYCHOM
nHbekuerr COVID-19 Hanbosee 4acTo BCTpeUarOI[H-
MUCS KIMHUUECKUMU CUMITTOMaMU SIBJISIFOTCS: OTKa3
MJIa/IeHIIeB OT KOPMJIeHUSs U Tuxopazika [24—28]. Pe-
CIUpaTOpHbIe CUMITTOMbI Y HOBOPOXKJEHHBIX U [leTei
MepBOro To/ja XXKU3HU BhIpa)keHbI c1abo. T1o JaHHbIM
JIATEpaTyphl, Y M/aJleHL[eB C MOATBepPK/IeHHOW UH-
texrueit COVID-19 6b111 omvcaHbI C/Ty4yan pa3BUTHsT
OpoHxHo/MTa, accouupoBaHHoro ¢ SARS-CoV-2 [29,
30]. B mocnenHee Bpemsi cTaa MOSIBASTHCS M HaKariv-
BaThCsl THPOPMaLYsl O TIOPa’KeHUH KO)KHOTO TMTOKPOBa
npu COVID-19 y peteii. OniucaHHble B iUTepaType
CBIMU y /leTeli BK/IIOYAIOT: MSTHUCTO-TIaMyie3Hble, yp-
TUKapHbIe, TaIy/10-Be3UKYy/ie3Hble BbICHIaHUs, TUBEJ0
[31-34]. Ouaru rurepeMuu, OTE€YHOCTb IMasIblIeB KUCTEH
1 CTOII TI0 TUTTY «TICEBA00OMOPOKeHUs» C (HeHOMEHOM
PeiiHo onurcaHbl MperMMylleCTBEHHO Y M0/IPOCTKOB
Y MOJIOZIbIX JIFOJIel, XOTsl yueHble TaK U He YCTaHOBUW/IN
YeTKOM accolMaliii MeXX/1y JaHHbIMU MTOPa>keHUsiMU
KOXHOTO TokpoBa 1 uHdekiueir COVID-19 [32, 35-37].

OTMMurTeTbHOM YepTON TeueHHUs HOBOM KOpOHa-
BUpycHoW nH@exkuuu COVID-19 y neteli siBnsieTcst
CHUH/IpOM MYy/bTUCHUCTeMHOT0 Bocrasnenus (MIS-C),
nmu KaBacakumnoo6ubiii cunzpom [38]. MIS-C sB-
JISIeTCS] PeJKAM, HO KpaiiHe TsDKeJIbIM 3a00/ieBaHueM,
accoruupoBaHHbIM ¢ SARS-CoV-2, koTopoe 06110
3aperucTpupoBaHo y feteil B EBporie u CeBepHoli Ame-
puku. KnuHnueckue cuMntomsl ipu MIS-C moryt
OBbITb CXOXKMMU C IPyTMMH HEOT/IOXKHBIMU TIeIUaTPH-
yeCKUMM CHUH/IPOMaMH, TAKMMH Kak 6osie3Hb KaBaca-
ku (bK), cuH/ipoM BTOpHUYHOTO reModaroijuTapHOTo
mumM¢oructruoruroda (MAC) 1 II0KOBBIN TOKCHUUECKUIA
cugpoM (TSS). Bo Bpemst poBe/ieHyst TabopaTOpHOM
[IMarHoCTUKY y feTeid ¢ MIS-C Ha Ha/muve UHGeKIuU
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SARS-CoV-2 ObIJI0 OTMEUYEHO, UYTO B OOJ/BIINHCTBE
ciyyaeB y O0/IbHBIX HaO/MHOJaTMCh MOIOXKUTE/TbHbIE
CepoJIoTHYeCKUe TeCThI, PeuMYIileCTBeHHO BbICOKUM
taTp IgG Kk SARS-CoV-2, 1 oTpyLIaTenbHbIe MoKasa-
TeJv MosiMMepa3Hoi LernHoi peakiuu (I[1LIP). YueHbie
ripe/inosioxkuir, uro MIS-C cBsizaH ¢ gucperynsiyeit
WMMYHHOTO OTBeTa, BO3HUKAIOLEro Moc/e yracaHusi
ocTpoi ¢a3bl HH(eKLHOHHOTO TpoLiecca [39].
Knyunanueckue nposisnenns MIS-C BkirouaroT:
CTOMKYIO TIUXOPaJKy (>3 [Heil), CHUyKeHHe apTepuarb-
HOTO /IaB/IeHUs], TaCTPOMHTE CTUHAJ/IbHbIE CUMITTOMBbI
(6onb B )KUBOTE, PBOTA, JUapesi), BbICHITIAHUS, /IBY-
CTOPOHHUI HErHOWHBIN KOHBIOHKTUBUT, MUOKapAUT
Y TOBBIIIIEHUEe YPOBHEl BOCMAIUTe/IbHBIX MapKepOB Ipy
nabopaTopHoM AMarHoCTUKU. CUMITTOMBI CO CTOPOHBI
[ibIXaTe/bHbIX MyTel MOT'yT OTCYTCTBOBaTh [40, 41, 42].

CobCcTBeHHble HabnwaeHua

Hawmwu nipoBesien ocmotp 301 narjeHTa ¢ KOpoHa-
BUpycHol nHoekmeit COVID-19, BbisBaHHOM SARS-
CoV-2, B uH(peKI[MoHHOM Kopriyce [leTcKoii ropofiCKoi
K/IMHUUeCKol 00/bHUIIBI uM. 3.A. BarsieBoit /13 . Mo-
CKBBI B TIepuo, ¢ 17 mast o 16 Hosibpst 2020 roga, y Bcex
poJuTesiel/oreKyHOB MaljieHToB ObLIO MTOTyYeHO UH-
(opmMHpoBaHHOe cornacrie Ha 06paboTKY repCoHaTbHbIX
naHHbIxX. [Ipu atom y 39-tu (13 %) ObUTH BBISIB/IEHBI
KOXKHbIe TIPOsIB/IeHUs], XxapakTepHele a1 COVID-19.
Y Bcex 39-tu natueHToB SARS-CoV-2 6b11a 06Hapy-
>keHa metoZom [P B Ma3kax U3 HOCOIVIOTKA W/W/U PO-
Tornotku uii UPA c onipenenenvem anturen IgM, [1gG
B CBIBOPOTKE KpPOBU. Bo BpeMsi Hab/moieHs TIAL[eHTOB
MBI COTIOCTAaBU/IM BCe CJ/Iyuau C BBICHINAHUSMU U T10-
TMBbITA/IMCh 0XapaKTepPU30BaTh U pa3/ie/IMTh Ha TPYIIIIbI
TUITMYHBIE KOXKHbIe rposiBiienus it COVID-19 y neTeii.
MHorooOpasue KOKHBIX ChITlel, XapaKTepHbIe IsI eTel
C HOBOI KOpoHaBupycHoU uHdpekiuelr COVID-19, mbl
pasjenuav Ha 5 OCHOBHBIX TPYIT:

1 rpymnma — narnyso-Be3uKyse3Hble BbIChIITaHMUS.
[laHHasi ChITb JIOKAIM30Ba/IUCh TIPEUMYIIIeCTBEHHO B 00-
JIaCTU TYJOBULIA, ATOAUL] U KOHEYHOCTEelH, BO3HUKAIN
[10 WY B Hauasie MaHugecrtarmu cumnromoB COVID-19
(puc. 1). Inst ieueHust BBICHITIAHUM TalfieHTaM ObLIo
peKOMeH/I0BaHO UCI0J/Ib30BaHKe pacTBopa HeoranuH
(cuHTeTUYe CKUI TaHWH U MO/IW/IeKaHo). BeickimaHust
B Cpe/iHeM perpeccupoBasuv B TeueHue 10—15 aHel,
0CTaBUB ToC/e ce0st oyary rureprierMeHTar|u.

Puc. 1. NauneHTka M., 2 roga. [Nanyno-sesukynesHole
BbICbIMaHWA Ha KOXe Ty/OBULLA,
BEPXHMX U HMKHUX KOHEYHOCTEWN

Fig. 1. Patient M., 2 years old. Papulo-vesicular rash on
the skin of the trunk, upper and lower limbs

2 rpyria — nopa’keH!usi KO)KH, B 0CHOBe KOTOPBIX
JieXkaso Hapy1lleHre MUKPOLIMPKY/ISILIMU (BaCKY/I0MaThH).
K cocyaucTbIM opa)keHHsIM KOKU y leTeld ¥ MOJIOZIbIX
noneti ¢ COVID-19 oTHOCATCS Tak Ha3biBaeMble «KOBU/I-
Hble Tasiblibl». BbIChINaHMs NpecTaB/ieHbl 5pUTeMaTo-
3HBIMU WM MyPITYyPHBIMU MITHAMH, OT€KOM Ha TIa/TbL[ax
KUCTeH U CTOor, OOKOBBIX TIOBEPXHOCTSIX CTOI (PUC. 2).
CyOBeKTHBHO TarjieHToB 06eCTOKOUT 3/,

L7 -
Puc. 2. MaumeHTka K., 15 net. O4arn runepemmnn, KpacHo-
nypnypHble Nanysbl ¢ akpanabHbIM LIMaHO30M

Fig. 2. Patient K, 15 years old. Foci of hyperemia, red-purple
papules with acral cyanosis
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[171s1 neveHus1 BBICHITIAHUH MarjieHTaM ObIJIo peKo-
MEH/I0BaHO MCI0/Ib30BaHMUE MPSMbIX aHTUKOAry/IsIHTOB
J/Is1 MECTHOT'O TTpUMeHeHUs (TerapyH HaTpust). BbichI-
TIaHUs pa3pelanrch 6eccieHo B TeueHHe [[ByX-BOCBMU
HeJleNb.

3 rpyIra— ypTUKapHble 3/1eMeHTbl, HAalIOMUHAIOLLe
BBICBINIAHMS TPU OCTPOM KparvBHHULIE. XapaKTepU3yoT-
Cs1 TIOSIB/IEHHEM BOJI/IbIPEl Ha KOXKe TYJ/IOBHILIA, BEPXHUX
Y HYDKHUX KOHeYHocTel (puc. 3). [11s1 ieueHyst BbIChITaHMA
raryieHTaM ObUT peKOMeH/I0BaH MPUeM aHTUTICTaMUHHBIX
niperniapatoB I1 rokosieHust (JiopatafyH). Beichinanust ObLi
pecdpakTepHsbI K Teparyy aHTUTMCTaMUHHBIMY Tperiapa-
TaMU, pa3peLannch 6eccsieHo B TeueHre 3—4 HeJlelb.

Puc. 3. MNaumeHTka J1,, 2 roga. YpTUKapHble 31eMeHTbl
Ha KOXE HMKHNX KOHEYHOCTEN

Fig. 3. Patient L., 2 years old. Urticarial elements on the skin
of the lower limbs

4 rpyTira — NATHUCTO-TIaMy/ie3Hble BbICHITIaHMsI, CXO/-
HbIe C TAaKOBBIMHU MPU KOperioi00HOH (opme TOKCHKO/ep-
MUU. BbIChbINaHus JT0KaIM30BaMCh Ha KOXKe TY/IO0BULLA,
BEPXHUX U HW)KHUX KOHEYHOCTSIX, OTMeYasiCh B Hauajie
6o B koHile 3aboneBanuss COVID-19 (puc. 4).

Yalije BCTpeyauch y MoJpOCTKOB CO CpeJHeTsKe-
JIbIM TeueHueM MHGeKLUU. [171s1 leueHUst BbIChITIAHUH
naiyeHTam ObIJT peKOMeH/I0BaH TIpUeM aHTUTUCTa-
MUHHBIX TIperiapaToB I mokonenus (fiopata/ivH) U Cu-
cremHbIx ['KC (npesHu3osioH). Beickinanusi coxpa-
HSTUCh [0 Mecsilia, pa3pelasuch ¢ GopMHUpOBaHUEM
MeJIKO-TJIACTUHYATOr O 1Ie/TyleHusl.

CORONAVIRUS INFECTION, INFECTIOUS DISEASES

Puc. 4. MNauvenTka M., 3 roga. MNMATHUCTO-NanynesHas Cbirb
Ha KOXXe HMKHUX KOHEYHOCTEN

Fig. 4. Patient M., 3 years old. A maculopapular rash
on the skin of the lower limbs

5 rpyrina — BbIChINIaHUsI IPYA CUH/APOME MYJIbTH-
CUCTEMHOTO BOCIa/eHus. BbicblnaHus NpejcTaB/ieHbl
5pUTEMaTO3HO-TaMy/1e3HO! ChINbI0 Ha KOXKe TY/IOBHIIIA,
BEePXHUX M HWKHUX KOHEUHOCTeH, ouaraMu 3puTeMsl
Y COTIPOBOXK/]a/TMCh TVIOTHBIM OTEKOM KUCTel U CTOI
(puc. 5). [TaruenTam poBoAXIach Caefyrollas Tepa-
nusi: BHyTpHUBeHHbIe UMMYHOT/IOO0Y/IMHBI, CUCTEMHBIE
I'KC (mipeiHM30/10H), aHTUKOATY/SIHTHI (rerapyH),
aHTHOaKTepuabHbIe pernapartsl (LjedTprakcoH, rede-
num), HITBIT (atjeTusicanuiyioBast KUCI0TA), aHTUTH-
CTaMMHHas1 Tepanus (XJ1I0ponvMpaMUHa THAPOXI0PUL),
PEeKOMOMHAHTHBINM MHTepdepoH o (KurdepoH), apeHo-
MHMeTHYeCKOe CPe/ICTBO /i1 MECTHOTO TTPUMEHeHUs
(oKCcHMMeTa30/1MH), peKOMOMHAHTHBINA UHTep(hEepoH
o+dudenruapamut (odpransMobdepoH). Beickinanus
pasperanuck 6eccieqHo B TedeHre 10—15 gHeid.
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Puc. 5. MauneHT H., 7 net. Oyar apuTemMbl ApKO-po30BOro
LIBETa Ha KOXe f1eBOro fly4e3anaCcTHOro CycTaBa, yMepeHHas
OTEYHOCTb NIEBON KMCTK Y NaumeHTa ¢ MIS-C

Fig. 5. Patient N., 7 years old. A bright pink erythema lesion
on the skin of the left wrist joint, moderate swelling of the left
hand in a patient with MIS-C

BbiBOAbI

CoBpeMeHHbIe /IaHHbIe CBU/IETEbCTBYIOT O TOM,
YTO B OOJIBIIMHCTBE C/TyyaeB HOBasi KOPOHABUPYCHast
nadpekuss COVID-19 B fieTckom Bo3pacTe MpoTeKa-
eT 6eCCUMITTOMHO WJIH C HeBbIpa)KeHHbIMU KTMHHUe-
CKUMHU cumnitoMamMu. OHaKO B HEKOTOPBIX CJTyuasix
3abosieBaHre MOXKET MPUOOpeTaTh XapaKTep TSKeI0ro
TeueHUsI C Pa3BUTHEM OCTPOTO PeCIUPaTOPHOTO JMC-
Tpecc-CUH/IPOMa, JbIXxaTeTbHOW HeJJOCTaTOUHOCTH,
I10Ka, CUH/IPOMAa MY/IETUCHCTEMHOTO BOCTIA/IeHUs U T. 1.
W3BecTHO, YTO M3MeHeHHs Ha KoKe Y O0bHBIX MOTYT
OBbITH TIepBLIMU TIPHU3HAKaMU HAUMHATOIIIEeHCsT KOpOHa-
BUPYCHOMU HMH(eKLHH. VIMeHHO M03TOMY TeAHaTphI,

JlepMaToJIoTH, a/JIeProJIoTH M BpauH 00I1Ieit pakTHKU
JOJDKHBI OBITH OCBEZOMJ/IEHBI O BO3MO)KHBIX BapHaHTaX
rnopakeHui KoxxHoro nokposa rpu COVID-19 u nipo-
SIBJISITH OTpeZie/IeHHYI0 HaCTOPOKEHHOCTh TTPH OCMO-
Tpe ZieTeli ¥ MOAPOCTKOB C yKasiobaMH Ha TIOsIBlIeHHe
Pa3MUUHBIX KO)KHBIX BbICHITTAHUM.
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Abstract. Severe acute respiratory syndrome — (SARS) is a pandemic (called as SARS-CoV-2 or COVID-19), severely
affected by transmission and fatal disease caused by unknown coronavirus family of RNA virus (SARS-COV). Humans are
under great threat among other species were non-identified. Phenotype can range from asymptomatic to fulminate cytokine
storm which leads multiorgan failure resulting death. Still the world is eagerly waiting for antiviral drug to stop the corona
virus infection. Previous studies found that indomethacin had ability to inhibit the RNA and DNA virus replication. Objectives.
Interleukins (IL), Interferons (IFN) and metabolites like «cyclopentane cyclooxygenase» (COX 1/COX 2) are active against
several RNA viruses. Experts have divided the SARS infection in three phases (Phase-1, 2, 3) based on severity of infection.
In phase-3 there was «cytokine storm» due to exuberant inflammation observed which can damage organs and even fatal.
We investigated that effect of indomethacin on COX inhibitor on coronavirus replication and cytokine storm in reducing the
hyper inflammatory state. In this article we tried to assess the clinical management of inflammation due to SARS-COV-2 by
Indomethacin. Results. Indomethacin can cause relief from the pain on taking deep breath in corona virus infected patients.
Indomethacin can be considered safe and effective for prevention and treatment of coronavirus infection also antiviral activity.
Conclusion: Indomethacin is a potent inhibitor of SARS CoV-2.
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MuaomeTtauuH u SARS-CoV-2: nepcneKTuBbl Tepanuu BocnaneHus
B K/IMHUKE

Carpanarx P. Kogupanal, k. Copoyt!, C. /I)xasuanjpa’, B. Hapanory?

'K.[. MeAWIMHCKAH KOJUIeK, KTMHAKA U UCCIIe0BaTebCKUl LieHTp, e. Mamxypa, MHous
2 MeauIMHCKUI Koynemk 3uayc, 2. [Jaxoo, IT'yosxcapam, MHOus
3TocyaapCTBeHHbBIN MeIUIIMHCKUN KO/UTeXK, 2. ByoayH, Ymmap-TIpadew, UHdus

AunHoTauusa. Tsokesbii 0CTpbii pecripaTopHbiii cuHApoM (SARS) — 310 maHaemus (Ha3biBaemasi SARS-CoV-2 unu
COVID-19), BeI3BaHHas HeM3BeCTHBIM ceMelicTBoM KopoHaBrpycoB PHK-Bupyca (SARS-COV). ®eHOTUT MOXKET BapbUpO-
BaTbCsl OT 6@ CCUMITOMHOTO /I0 MOJTHUEHOCHOTO [JUTOKMHOBOTO IITOPMa, KOTOPbIN TIPUBOUT K TMTOJTMOPTaHHON HE/I0CTaTOYHO-
CTU 1 cMepTH. TeM He MeHee MUP C HeTepIieHUeM JK/IeT, KOr/ia TPOTUBOBUPYCHBI TIperapaTr 0CTaHOBUT 3apa)keHue BUPYCOM
KOpOHBI. [IpefpiyIye ucciefoBaHys TIOKa3aay, UTo MHAOMeTal[uH 001alaeT CriocoOHOCThIO TIO/IaBATh peruinKaruio PHK
n [THK-Bupycos. I]eab. HTepnetikunbl (IL), uatepdeponst (IFN) 1 MeTaboMMTHI, TaKKe KaK «IUK/IOTIEHTAHIIMKIO0OKCUTeHa3a»
(COX 1/ COX 2), akTBHBI TPOTUB HecKonbKUX BUpycoB PHK. Okcnepts! pasgenuny nHpekuyo SARS Ha Tpu da3sbl (asbl
1, 2, 3) B 3aBUCMMOCTH OT CTeTeHH TshkeCTH UHbekmu. B dase 3 Habmoaancs «IIUTOKUHOBBIH IITOPM» M3-3a CUIBHOTO BOCIIa-
JIeHHs1, KOTOpOe MOIJIO NTOBPe/IUTh OpraHkbl U Jiayke MPHUBECTH K JIeTalbHOMY MCX0Ay. MBI MCC/ie/[oBaIu BAUsSHUE WHIOMeTalHa
Ha nHrubuTop IO Ha pernyIMKal|i0 KOPOHABUPYCa U [IUTOKWHOBBIN IIITOPM B CHM)KEHUH TUITEPBOCIIANUTETBHOTO COCTOSTHUS.
B 5T0li cTaThe MBI MOMBITAINCh OL|eHUTh KJIMHWYeCKOoe leueHne BocraneHus, Bbi3BaHHOro SARS-COV-2, ¢ noMoliibio HHioMe-
TauuHa. [TonyueHHble pe3ynbmamal. VIHIOMeTalH MoyKeT 00J1erunTh 60/1b TP ITyOO0KOM B/IOXe Y MalveHTOB, MH(UIMPOBAaHHBIX
BUPYCOM KOPOHBI. VIH/JOMeTaI[iH MO)KHO CUMTaTh 6e30macHbIM 1 3 QeKTUBHBIM /1151 TPOGUIAKTHKY U JIeueHHs] KOpOHABUPYCHOM
VH(QEeKLWH, a TaK)Ke MPOTUBOBUPYCHOW aKTUBHOCTBIO. Bbi60Obl. IHAOMeTalH — MOIIHBIHA nHrubutop SARS CoV-2.

Knrwuessie cioBa: ungomeraniud, COVID-19, SARS-COV 2, Bocnianenue

Bxiiap aBTopos. loktop CarbsiHarx P. Kogupana, gokrop Ixurenaep Copoyt u fokrop IllpunuBaca [yxasuanzapa u Ha-
pariory B. BHec/u paBHBIN BK/Iafl B KOHLEMLIMIO UCC/Ie/JOBAHUS, JU3aiiH U COCTaB/IeHUe PYKOITUCH.

3asBeHne 0 KOH(GIMKTe HHTepecoB. ABTODBI 3asIB/ISIIOT 00 OTCYTCTBUM KOH(IMKTA HHTEPECOB.
IToctynuna 11.05.2020. ITpunsrta 06.06.2020.
M nutupoBanusn: : Kodidala Satyanath R., Sorout J., Jayachandra S., Narapogu V. Indomethacin & SARS-CoV-2:

Prospects for clinical management of the inflammatory state // Becthuk Poccuiickoro yHuBepcuTeTa Ipy>K0bl HapooB. Cepusi:
MepunmHa. 2021. T. 25. Ne 1. C. 25-30. doi: 10.22363/2313-0245-2021-25-1-25-30

Introduction

The global pandemic SARS-COV-2 started
from Wuhan, CHINA which has shaken terribly the
world. This virus pandemic challenged all healthcare
professionals from treating infected people to prevention
of infection. This corona virus rapidly infected people in
china and spread all over the world. WHO declared this
as pandemic disease. This coronavirus has been reported

all the world and 1,14,19,529 cases with 5,33,780 deaths
have confirmed with 4.674 death rate and continuing.
Common symptoms of coronavirus infection were
cough, fever, head ache and sputum production. While
complicated symptoms are acute respiratory distress
syndrome and cardiac injuries (1). Experts believed that
SARS-COV-2 may be transmitted from bats to humans
(2). The main host cell receptor for SARS-COV-2

26 KOPOHABUPYCHASA MHOEKULNA, MHOEKLIMIOHHBIE BOJTE3HN



Kodidala SR. et al. RUDN Journal of Medicine. 2021;25(1):25—30

is ACE2 receptor (Angiotensin-converting enzyme
2), this is the main gate for entry of coronavirus and
cause infection (3,4) and pathogenesis reveals that all
exposed people are infected and not all infected people
develops serious problems, but completely depends on
the immunity of specific person. The experts divided
the infection into three phases, Phase-1 asymptomatic
incubation period may be or may not be with detectable
virus, Phase-2 symptomatic with presence of virus and
need of hospital, phase-3 severe respiratory symptomatic
phase with viral load and inflammation due to cytokine
burst, considered as dangerous phase.

Phases of SARS-CoV-2 infection
Experts described that infection can be divided into
three phases depending on severity; each phase specific
therapeutic treatment may be indicated or avoided. Again
this specific treatment can be specific from person to person
due to immune variation and also response of patients.

Phase 1 (asymptomatic incubation)

In this phase, person has contracted SARS-CoV-2,
the infection starts and the immune system responds
against the virus. Initial symptoms can be cough, fatigue,
fever, nausea and diarrhea. Duration of this phase can be
from 3-7 days. During this phase-1, a specific adaptive
immune response will be required to break down the
virus replication to avoid the progress of disease to
severe. Immune responses and development could be
certainly most important at this phase. When patient
is at this stage antiviral can be helpful to inhibit the
viral load and avoid further complications with the
prevention of virus replication. Most probably only
antiviral could be more effective to stimulate the
immune system and avoiding the use of steroid or
non-steroid anti-inflammatory drugs, and being able
to take into consideration the administration of immune
stimulants or plasma derived from cured patients by
convalescent plasma could be beneficial.

Currently, there is evidence of antivirals drugs
remdesivir, lopinavir/ritonavir, chloroquine and
hydroxychloroquine for efficiency against SARS-CoV-2.
If the progress of infection is limited in this phase and
if virus is defeated, this will be a very good chance for
the recovery without further complications.

CORONAVIRUS INFECTION, INFECTIOUS DISEASES

Phase 2 (symptomatic)

The second phase of infection begins between the
10th and 14th day. A protective immune response of the
body is impaired; the immune system was not able to
protect body from the virus and deep respiratory tract
infection, as the lungs.

The hypoxic phase starts; in this phase hospita-
lization and oxygen administration can be required.
Cardiac involvement and clotting problems could
take place in this phase and patients with underlying
heart disease could have a greater risk of entering the
serious clinical picture. Laboratory tests show a decrease
in lymphocytes, an increase in transaminases and a
moderate increase in pro-inflammatory markers.

The treatment that could be indicated is a continuous
use of anti-viral drugs and, when the respiratory situation
worsens, need to be started the support of oxygen and/
or use of anti-inflammatory drugs, antibiotics and the
administration of LMWH-(Low-molecular-weight-
heparin) to prevent thromboembolic events.

Phase 3 (severe)

The third stage is the most serious, which can
lead to the death of the patient. In this phase there is a
hyperactive and systemic (not only lung) inflammatory
state which is called Cytokine Storm (CS) and that can
appear in the patient and, briefly, lead to respiratory
distress syndrome (ARDS). In this phase inflammation
marker values (IL-2, IL-6, GCSF, TNF-alpha, D-dimer,
ferritin, etc.) are very high.The patient may have severe
respiratory failure and cardiac shock.All the organs
of different systems may see a worsened condition.
Immunological therapies (corticosteroids, anti-
interleukin 6, such as tocilizumab and sarilumab, IL-1
receptor antagonists such as anakinra or canakinumab,
JAK-inhibitors, convalescent plasma transfusion) are
necessaries at this severe stage to attempt the reduction
of an aberrant storm cytokinic response. The prognosis
for patients at this stage of disease is very severe [5-9].

Indomethacin
Indomethacin is an inexpensive drug, non-selective
cyclooxygenase (COX) inhibitor that can inhibits
COX-1 and COX-2 which catalyses the production
of prostaglandins, and also used to treat a variety of
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inflammatory conditions. Indomethacin is a potent anti-
inflammatory agent, anti-viral and inhibits COX enzymes
more potently than aspirin [10] with other mechanisms
like inhibiting movement of PML(Polymorpho nuclear
leucocytes), multidrug resistance protien. Amici et al.
confirmed indomethacin possesses antiviral activity
in vitro against SARS CoV (severe acute respiratory
syndrome coronavirus) in monkey VERO cells as
well as in vivo activity at relatively low doses (1 mg/
kg) against canine coronavirus (C CoV) in dogs and
also indomethacin possesses direct antiviral activity
for SARS CoV and C CoV by blocking viral RNA
synthesis many folds. Indomethacin is a NSAID which
was introduced in the 1965 by FDA and has been used
broadly for the treatment of pain and inflammatory
conditions. There is a rational basis for the use of
indomethacin in the treatment of Covid-19, in preference
to other NSAIDs. [11].

Doctors in New York. US have been using indo-
methacin in the treating the COVID-19 symptoms for
some time and now have experienced of using the
indomethacin in more than 60 patients. Among Dr
Jonathan Leibowitz, Dr Robert Rothstein and Dr Aline
Benjamin, have shared their insights and experiences
while treating the patients of COVID-19 [12].

Indomethacin, however, can also induce other
side effects such as gastritis, renal dysfunction and
platelet dysfunction,[13] which could be detrimental
to COVID-19 patients with severe SARS-CoV-2
infection, especially if patients have multiorgan
dysfunction/ failure resulting from cytokine storm (C.S).
Furthermore, some authors have reported that NSAIDS
such as ibuprofen may be detrimental in patients with
SARS-CoV-2, causing more severe infection or leads
to later complications such as emphysema, prolonged
hospital stay, or lung cavitations, as has been reported
in patients with bacterial pneumonia [14,15]. However,
the WHO recently did not recommend against ibuprofen
use for infection with SARS-CoV-2 [16]. Some studies
have shown ibuprofen to cause decrease in sputum
IL-6 in cystic fibrosis patients[17] and synovial fluid
IL-6 in patients with knee osteoarthritis [17], which
demonstrates that NSAIDS can lower IL-6 in human
fluids. This lends biologic plausibility that COX
inhibition with indomethacin could lower IL-6 levels

in nasopharyngeal-respiratory tract secretions. Whether
using lower doses of indomethacin (estarting with 25
mg 3 times daily) at first sign of infection (in outpatients
after a positive nasopharynx swab confirmation) or for
IPD with adequate organ function and no evidence of
cytokine storm is conjectural, but use of this agent along
with gastric protective agents (e.g., H2 blockers) may
be prudent. Since cytokine storm is result of basically
an inflammatory response, well-timed blunting of this
cascade with indomethacin could conceivably lower
inflammatory mediators such as TNF and IL-6 as well
as superoxide free radicals, which invoke the cellular
damage [13]. Perhaps a clinical strategy would be to
monitor IL-6 levels (or C-reactive protein [CRP] as
a surrogate marker), upon admission in noncritical
patients and start indomethacin when IL-6 (or CRP)
begins to rise, and subsequently monitor levels daily.
Indeed, well-timed anti-inflammatory agents such as
NSAIDS and corticosteroids have been suggested to
reduce systemic inflammation prior to the development
of overwhelming systemic inflammation/cytokine storm.
[18] Indomethacin could be used alone or more likely,
as an adjunct to antiviral therapy such as remdisivir,
in noncritical patients. It would be interesting to
monitor time to clearance of the antigen from upper
respiratory secretion, antibody kinetics, and duration
of symptomatic disease in patients treated with
indomethacin. Given the cost and availability of this
agent, indomethacin may warrant study in outpatients
or admitted patients with documented infection with
SARS-CoV-2 without evidence of cytokine storm.

Mechanism of action of Indomethacin

Indomethacin (INDO) is an NSAID and functions like
most other NSAIDs. The effect of indomethacin is due to
inhibition the synthesis of prostaglandins. Prostaglandins
are produced primarily by the cyclooxygenase (COX)
enzymes, and these prostaglandins are very critical
mediators of inflammation, fever and pain, also involved
in maintaining different system function (renal function,
GI mucosa, and platelet activity-inhibition of this
enzyme) by NSAIDs. COX-1 has involvement in the
production of thromboxane A2 (a critical mediator of
platelet aggregation) — thus, inhibition of this enzyme is
likely responsible for the anti-platelet effects of NSAIDs.
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COX-1 appears for maintenance of GI mucosa, while
COX-2 seems to be upregulated in inflamed tissues, and
responsible for the production of prostaglandins which
cause inflammation, fever and pain. Although COX-2
selective NSAIDs may have fewer GI associated side
effects, indomethacin is a non-selective COX inhibitor. [19]

The NSAID Indomethacin has a potent antiviral
activity against different coronaviruses, being effective
against the canine (CCoV) and the human (SARS-CoV)
coronaviruses. [20]. Moreover, INDO does not affect
directly virus infectivity, binding to ACE-2 receptor
or entry into target cells through respiratory system,
but acts very early on the coronavirus replication
cycle, selectively blocking viral RNA synthesis.
INDO has been used for a long time as a potent anti-
inflammatory drug, acting by blocking COX-1 and
COX-2 activity and inhibiting pro-inflammatory
prostaglandin synthesis [21]. The antiviral effect,
however, appears to be cyclooxygenase-independent,
since it occurs at concentrations higher than those
needed for COX inhibition (10-8,10-9M) [22]; in
addition, the antiviral activity cannot be mimicked by
the potent COX inhibitor Aspirin, which has no effect on
either CCoV or SARS-CoV replication up to millimolar
concentrations. Indomethacin has anti-viral activity; it
down-regulates viral replication, and literature showed
its anti-viral activity against rhabdovirus vesicular
stomatitis virus, hepatitis B virus and coronavirus.
[22][23]. Indomethacin (and most other NSAIDs) can
impact most organ systems of the body (gastrointestinal,
neurological, renal, hematologic and cardiopulmonary
systems). As previously mentioned indomethacin is a
non-selective COX inhibitor, and COX-1 is responsible
for the production of prostaglandins involved in the
maintenance of the gastric mucosa. Inhibition of this
process can result in dyspepsia (indigestion), nausea,
constipation, and diarrhea [24].

Conclusions
Although no randomized trial data was available
for indomethacin for treatment or slowing progression
of SARS-CoV-2 infection, these agents should be
considered by the medical community as potentially
worthy of further study as therapeutic adjuncts, given the
relative safety, accessibility, and cost effective. As SARS-
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CoV-2 infection can be divided into three phases: phase
1, an asymptomatic or slightly symptomatic incubation
period with or without detectable virus; phase 2, slightly
symptomatic period with presence of virus; phase 3,
severely symptomatic respiratory phase with high viral
load and generalized hyperinflammatory state. The
third is the most severe and dangerous described by a
generalized hyperinflammatory state, a sudden release of
cytokines into the circulation defined as «cytokine storm»
(CS). Waiting to find antivirals directed against SARS-
CoV-2, evidence has shown that reducing or stopping
the hyperinflammatory state that occurs in some infected
patients is effective in improving health. We believe
that it is of utmost importance to properly manage the
inflammatory/immune status of the infected patient.
The use of indomethacin, as well as its proven efficacy
in the prophylaxis and treatment of autoinflammatory
diseases such as FMF or pericarditis, could be considered
in all three stages of SARS-CoV-2 infection, especially
in those patients at high risk of developing serious
lung complications in a dramatically short time, in
monotherapy or in combination, carefully monitoring
possible drug interactions. Indomethacin, if used in
the recommended doses, could be in monotherapy or
in combination a safe and effective treatment for the
prevention or reduction of cytokine strom in sars-CoV2.
However, we believe that a combination of several drugs,
each at a lower dosage than monotherapy, may be the
most effective and tolerable solution to manage the
patient’s inflammatory state, particularly in phases two
and three.
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Mpo6nembl cozpgaHnAa NPOrHOCTUYECKUX Moaenen naHaemMum
KOpoHaBupycHoun nHdekuyumn COVID-19

E.A. J/leBkoBa!, P.U.Cennamsuiu!, C.3. CaBun?

"Poccuiickmii yHUBepcUTeT Ipy>KObI HaposoB, 2. Mockea, Poccutickas ®edepayus
*TUXOOKeaHCKUH roCyIapCTBeHHbIN YHUBEpCUTET, 2. Xabaposck, Poccutickas ®edepayus

AnHoTanusa. AkmyanbHocmb. CTaThs TOCBsLLieHa MpobsieMaM Co37jaHHs IPOrHOCTHYeCKHX MoZiesiell paclipoCTpaHeH st KOpo-
HaBUpYyCa Ha OCHOBE 3MHZIeMHOJIOTMYeCKHX ¥ IMMYHOJIOTHUeCKHX JaHHbIX. Lle/b ncesieioBaHuiA: M3yUHTh CPaBHUTe bHbIE AMHAMU-
YyecKue STH7IeMHO/IOrYecKre ¥ IMMYHOJIOTHUYeCKHe XapakTeprucTUKH ratjieHToB ¢ COVID-19. Mamepuanbi u MemoObL. 13n0xxeHbl
MeTOZI0/IOTYeCKHe MOJXOAbI K FICTIO/IB30BAaHHUI0 CHCTEMHOTO aHa/H3a SMH/IeMHUO/IOTMYeCKHUX M IMMYHOJIOTMYeCKUX 0CcoOeHHOCTel
nareHToB ¢ COVID-19 ¢ nprmeHeHreM MHOTO(aKTOpHOTo aHar3a. Vicrosb30BaHHbIe TEXHOIOTMH CHCTeM KOMIIbIOTEPHOTO
ABTOMATH3WPOBAHHOTO aHa/M3a, a/ITOPUTMOB PacIio3HaBaHHsl, I3MePeHHs U WIeHTU(UKALIAK COCTOSTHUS OOJTbHBIX, METO/IbI CTaTH-
CTUYeCKor 00pabOTKH IaHHBIX TI03BOJIM/IN CO3[aTh YHUBEPCATBbHY0 MH()OPMALMOHHYO ITPOrHOCTHYECKYHO MOZEe/b /IS pacueTa
JIMHAMVKU Pa3BUTHSI MHPEKITMOHHBIX 3a00/1€BaHNH, CKJIOHHBIX K TeHepaiu3aliiy (TIaHAeMUK), a TAK)Ke TTOHSITh, B KAKUX TPYTINax 3Th
HOBbIe HH(EKLMOHHBIe 3a00/1eBaHs Haubosiee onacHbl. Pesyabmamst u 06cyscoeHue. C TIOMOLIBIO METOZIOB CHCTEMHOTO aHaI|3a
BBITIO/THEHA OLieHKa 3MH/[eMUOIOTMUeCKMX 1 IMMYHOJIOTMUEeCKHMX aCleKTOB MPOrHOCTUUYeCKHX Mogiernel MaH/|eMUH KOPOHABUPYCHOM
MHGEKIMY C UCTI0/b30BaHNEM MaKCUMa/IbHO OObeKTHBHBIX MeXX/IyHapOJHBIX JAHHBIX, UTO MOBBICH/IO MH(OPMaTHBHOCTb aHa/IH3a.
Bb1800b1. Co3/iaHye TIPOrHOCTHYECKHUX STTH/IEMHOJIOr0-MMMYHO/IOTMYeCKUX MOZerel raHieMUH sIB/IsIeTCS] akTyalbHOM 1 TTepCIiek-
THBHOH 3afiaueii 115t 60pbObI C MEAMKO-COLMA/TBHBIMH ITOC/IECTBHSIMI PAacTIpOCTPaHeH s KOpOHAaBUPYCHOW HHGeKIn B Poccun.

KroueBbie c1oBa: KopoHasupyc (KB), maHzemust, s1u/ieMUOJIOTYsl, UIMMYHOJIOTHsl, CHCTeMHbIM aHasM3, MPOrHo31upoBa-
Hue, MH(HOPMaIMOHHOEe MO/e/TUpOBaHNe
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Problems of creating predictive models of the COVID19
coronavirus pandemic

E.A. Levkoval, R.I. Sepiashvili', S.Z. Savin®
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Annotation. Relevance. The article is devoted to creating prognostic models based on epidemiological and immunological
data. Objective: to study the comparative dynamic epidemiological and immunological characteristics of patients with COVID-19.
Materials and methods. Methodological approaches to the use of system analysis of epidemiological and immunological
characteristics of patients with COVID-19 using multivariate analysis are described. The used technologies of computer-aided
analysis systems, algorithms for recognizing, measuring and identifying the condition of patients, and methods of statistical
data processing made it possible to create a universal information predictive model for calculating the dynamics of infectious
diseases prone to generalization (pandemics), as well as to understand in which groups these new infectious diseases are most
dangerous. Results and discussion. Using the methods of system analysis, the epidemiological and immunological aspects of
predictive models of the coronavirus pandemic were evaluated using the most objective international data, which increased the
information content of the analysis. Conclusions. Creating predictive epidemiological and immunological models of the pandemic
is an urgent and promising task to combat the medical and social consequences of the spread of coronavirus infection in Russia.

Key words: coronavirus, pandemic, epidemiology, immunology, system analysis, forecasting, information modeling

Author contributions. Levkova E. A.—research concept and design, preparation, selection and analysis of biomaterials,
text editing; Sepiashvili R.I.— collection, processing and interpretation of the obtained data; Savin S. Z.-collection, processing
and interpretation of the obtained data, writing of the text, preparation of illustrations.

Conflict of interest statement. The authors declare no conflict of interest.

Received 01.11.2020. Accepted 15.11.2020.

For citation: Levkova EA, Sepiashvili RI, Savin SZ. Problems of creating predictive models of the COVID19 coronavirus
pandemic. RUDN Journal of Medicine. 2021;25(1):31-38. doi: 10.22363/2313-0245-2021-25-1-31-38

AKTyaanOCTb nccnepoBsaHuda

Ha 15 Hos16pst 2020 1. maHeMHsi HOBOUW KOpPO-
HoBUpycHOU uHpekuuu (SAR2/COVID19) yHnecna
>ku3Hu 6omee 1,3 M/TH yes. TIpy 27 MJTH aKTUBHBIX
cnyyasx [1-4]. B Poccutickoit @efepalyu JaHHbIN M10-
Kasaresb COCTaB/geT OKOI0 32 ThIC. IpH 1,8 MITH uest.
3apa3uBIMxcs [5-7]. Hecmotpst Ha 30 ThiCsAY Tpareguit
ripu 400 ThIC. aKTUBHBIX C/TyYasixX, JIeTaJIbHOCTb OT HO-
Boi KB uHpekuy B PO noka Ha Mopsi/jOK MeHbIlIe,
yeM B ipyrux crtpaHax mupa: CIITA- 10,5 msH 3apas-
uBIIKXCSA, B UHauM — 8,6 MJIH 3apa3uBIiuxcs, B bpa-
3UMK — 5,7 MJTH 3apasuBiimxcs [8—10]. BeigBuraercs

MHO)XeCTBO MHEHHWH Y TUIIOTE3, HU OJjHA U3 KOTOPBIX
He TIO/ITBepK/ieHa C Mo3uLvi yHAaMeHTalbHON Me/u-
uyHbl [11-14]. TIpy 5TOM eCTh BO3MOYKHOCTb PaHXH-
poBaTh (PAKTOPHI B MOC/€/[0BaTe/TbHOCTH 3HAUUMOCTU
1X Ha TeueHue HOBOM KB nHbek1vy, cTerneHu TskKeCTr
Y camoe I7IaBHOe J1eTa/ibHOCTU. [ToMbITKY COOTHOILIIe-
HUst HOBoU KB ¢ rpunmom BbISIBU/IN OTIpejiesieHHbIe
CTepeOoTHUITbl UH(PEKLIUIA K3 TPYIIIbI peCIUPaTOPHBIX,
PHK-copepskarux BupycoB [15-17]. Ho myTaijonHas
V3MEeHUMBOCTb BUPYCOB JIJAHHOW TPYTITbI He TI03BOJISIET
OTCJIe[IUTh KOHKPeTHbIe ITaMMbl. B Mupe Ha cerog-
HSIILIHUM IeHb Bbl/le/IeHbl IeCITKU ITaMMOB HOBOYM KB
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vH(}eKLMU, oracHbIX A1 yesoBeka [18-20]. HoBas
KB uHdek1ys npofeMoHCTpHUpOBasia BbICOYaNIIi
noMMop$H3M U CBsI3aHHbIE C ITUM pa3HOOOpa3HbIe
K/IMHUYecKue TiposiBfienus [21-25]. [ToaBep>xeHHOCTh
cocragysieT 100 %, reHJiepHbIX, PACOBLIX pa3IUuMUi
HeT, MPaKTUUeCKU HeT BO3PaCTHBIX 0COOEHHOCTeH.
IleTH, KaK MpaBUIo, OCTaBIIMeCs 3a CKOOKaMu 00JIb-
LIWHCTBA UCCe0BaHUM MO HESICHBIM NPUYMHAM,
6oneroT ¢ 1060r0 Bo3pacTa, y HUX MOTYT peajr30-
BBIBaTbCsI THEBMOHUM €3 MO/IMOPTaHHbIX OCIOKHe-
HUN U JIeTa/lIbHBIX UCXOZ0B. OHUM U3 00bICHEHUH
SIBJISIETCSI HU3KUM KOMOpOuAHbIN (HoH y aeteid. [1Ipu
3TOM B JIaHHOM BO3PaCTHOM IpyIirie COXPaHsIIOTCS Te yKe
PHUCKH, UTO U Y B3POC/BIX: 3TO [I€TH C ePBUUYHBIMU
UMMYHO/Zle(ULIUTaM1 (K/IeTOYHOTO THIA), BTOPUUHBIMU
(BUY/CIIN ), BpOoXKAeHHBIMUA MOPOKaMU Pa3BUTHS
OpOHX0-/IErOYHOM U CepAEeUHO-COCYIUCTON CUCTEMBI.
[ToMuMO OTCYTCTBUS CrieLiupruyecKor NpoduIakTu-
KU (aKTMBHOUW M MMaCCUBHOM), HET JloKa3aTeJIbHOI0
anroputMa 3 peKkTHUBHOCTH U 6e30MacHOCTH Tpe[-
JIO)KEHHBIX CXeM JieueHusl. B yC/ioBuUsIX OTCyTCTBUS
BaKLIMHALIMY KaK 3/1eMeHTa NPeBeHTUBHOW MepBUUHOM
npo(UIaKTHKH, a TaK>Ke aZleKBaTHOrO U IIPUeM/IeMOro
neuenust, HoBasi KB nH(ekuus cTasa B OOMBIIMHCTBE
cTpaH mupa (araneHoii [1, 9, 26, 27].

AHanu3 coBpeMeHHbIX JJaHHbIX HAayUHOU JU-
TepaTrypbl Kak 3apy0e)XHOH, TaK U OTeueCTBeHHOM
roKa3biBaeT KpaliHe Me/I/IeHHYI0 TeHZEHLIUI0 B MeX-
JUCLIUTUIMHADHOM u3yueHun HOoBoM KB nHbekIuu,
a TakK)Xe OTCYTCTBHE Mep NIePBUUHOU NMPO(YUIAKTHUKH,
nedyeHust ¥ peabunuTaguu. BosbIIMHCTBO CTpaH MHUpa
WCMbITHIBA/IU U UCHBITHIBAIOT MEAUKO-COLMA/IbHbIM,
TICUX0/IOTUYeCKUM ¥ SKOHOMUUeCKUi KoJiaric. Eau-
HUuHbIe cTpaHbl (I1IBenus, benapych) He 0OBABISAIN
KapaHTHHHBIX MEPOTPUSITHH, UCXO/S UX 0COOEHHOCTel
(hopMHUpPOBaHUS KO/IEKTUBHOTO (TIOMY/ISII{MOHHOTO)
ummyHuteTa. Eciu nepe6osieet 6osee 85 % Haceie-
HUS, TO B TIOC/eAYIOIEeM TUIOCTeLiUpruYeCKUN UM-
MYHUTET K JJaHHOMY ceMeicTBy HOBoU KB nHbekimu
He TI03BOJIUT Hace/IeHUIO BHOBB 3a00/1eTh BUJOU3Me-
HeHHBIMM IITaMMaMu 3Toi uHdekuu. I1pu sToMm,
KaK TI0Ka3aj1 PeTPOCTIeKTUBHBIN aHa/mn3, BbIpaboTKa
KOJIIEKTUBHOTO UMMYHUTeTA /laeTCsl 1|eHOM 3Hauu-
TeJIbHBIX TOMY/ISIUOHHBIX M0TePb. JleTanbHble HCXOAbI
Hen30e)KHbI B TPYINax pyucka. /1 BHOBb BO3HUKAIOT
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BOIPOCHI: KaKHe K/toueBble (DaKTOPbI OTpe/iesisiioT
0CcoOeHHOCTH TeueHUs MH(EKLIMY, ee pacrpoCTpaHe-
HUe, a Takxe (paTanbHOCTb ee UCXO/0B B KOHKPETHO
B3dTOM cTpane [2, 8, 10].

B mupe romnbITKY CO34aTh MPOCTIEKTHBHbIE MO/
TMpeANpPYHUMAIMCh MHOTHMH OT YaCTHOTO MHEHHUS yue-
HbIX 710 HarroHansHbIX 1IeHTpoB [3, 14, 16, 20, 25, 27].
Ho B Takve Mozenu coeuHSTMCh He TOJIBKO (DaKTOpbl
(TIpUYMHBI), HO Y TPUTTEPbI (Harpyumep, MpodeCcCroHa b~
Hble BPe/JHOCTH, FKOIOTUUeCKast CUTyalLlysi B CTPaHe), a 310
HeBepHO. 1o otHottteHuto K PO [5, 7, 14, 18] Ha ceropusii-
HUI JIeHb OCHOBHBIMU (haKTOpaMy CUMTAROTCS: eXKeroiHast
BaKILMHaLMs OT rpurimia (ofHo cemelictBo PHK-BupycoB),
BaKIMHAIYs TPYTI PUCKA OT ITHEBMOKOKKOBOM MH(EKITUH,
BaKL[MHALMs HacesleHus OT TybepKyre3a. TpurepHbie
(haxTopbl, TpebyrolIHe MOATBEP)KAEHUS WIN UCK/TH0Ye-
HUsI, — 9TO THII[eBbIe PUBBIUKH (yrIoTpebrieHrie TIPOyKTOB
borarbix (PMTOHLIAMY —YeCHOK, JIYK) U K/TAMaThJeCKast
Ce30HHOCTb KaK MPOMEeXXYTOUHbIN (haKTop, BIUSIFOIIAN
Ha MyTaLMOHHYIO U aZjallTalIMOHHYIO COCTaBJISIOLLIMEe
KB undexipu [6, 13, 18].

Lenb v 3agauu nccnenoBanyii. Co3aHue Mpocriek-
THBHOM MOJie/I1 TPOTHO3a TeUueHUsI UHPEeKL[MOHHbIX
3aboneBanuii, Ha puMepe HoBoM KB nHbekuym mytem
CpaBHeHUs SMH/IeMHUO0/IOTMYeCKHUX CUTYalUi B Pa3HbIX
cTpaHax. MHOroakTOpHbIM aHau3 MO3BOJIMT Bbljle-
JIUTH TPYIIIIBI C yueToM (haKTOpOB pHCKa, HanboJee
roziBep>keHHbIX HOBOM KB mH(ek1uu, BeipaboTaTh
MpeBeHTUBHbIE MEPOTPUSATHX (OT COLIMA/IbHON CaMo-
W30JISLIMY [0 BaKLMHALIMM), OLIEHUTh MOTEPH.

MaTepMaﬂbl n mMmeTobl

B kauecTBe KOHTYpa KOHTPOJIs1 B MO/I€/TU UCTIO/b-
3yetcs Metog ITLP, B KaueCTBe KOHTypa yrnpaB/ieHUs —
WMMYyHoJIoTHYecKkre MeTofibl. Metoz TTLP [1] mpume-
HsIeTCs1 /7151 1abopaToOpHOM AMAarHOCTUKY MHQEKIUH
no BeisiBaeHuto PHK 2019-nCoV u nipoBogutcs ais
MalyeHTOB C KJIMHUYeCKOW CUMITTOMaTHUKOW pecrnupa-
TOPHOTO 3a00/1eBaHus C TIOA03pPeHreM Ha UH(EeKILIHIO,
BbI3BaHHYI0 2019-nCoV, 0CcOOeHHO C PUOLIBITUMEU
C 3MUAEMHOJIOTHYe CKU He0/1arornoTyYHbIX TePPUTOPU
HeroCpe/CTBEHHO I10CJ/Ie [IePBUYHOI0 OCMOTPA, a TaKkKe
JI/1s1 KOHTaKTUpYOLuMX i [1, 27].

TeM He MeHee, MeXXIUCLMI/IMHAPHBIX UCCIIe/l0Ba-
HUM BIAUSIHUS COL[MAIbHO-KOHOMUYECKHX (PaKTOPOB,
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POJT MEeJVLIUHCKOTO 00C/Ty)KUBaHWsI, K/TMMara, Teorpa-
(uueckrx 30H, y4yeTa reHZiepHbIX U BO3PaCTHBIX PYIII
Y IPYyTUX 3MHIeMUOJIOTMUeCKUX (DAKTOPOB, BIUSFOIINX
Ha 3aperucTpUpoBaHHYyo yacToTy ciayvaes 2019-nCoV,
BCe ellje HeJOCTAaTOUHO 4Jid CO34dHHA KOPPEKTHBIX
Mo/ie/ield pacpoCTpaHeHus1 KOpoHaBupyca [6, 22, 23,
25, 30, 31].

Pesynbratbl 1 06cyxaeHue

AHanu3 npeiocTaBieHHOro MaTepuyasa (puc. 1).

1. BbiOopKa mpe/icTaB/ieHa 1o CepoIoTHYeCKUM
uccaegoBaHusiM 667 yes.

2. TIIP uccnenoBaHusi mpoBefeHbl y 608 yert.
Y Bcex TaryeHToB ObII0 MoTyueHO WH()OPMHUPOBaH-
HOe corviache Ha 00pabOoTKy IepCOHa/bHBIX TaHHBIX
B COOTBETCTBUH C XebCUHCKOW JieK/iapaluei.

3. BbIOOpKY reTeporeHHbI U Heperpe3eHTaTUBHEL.

CpenHecTaTiCcTHYeCKUe 3HaueHUs (pUMeHeHre
rapamMmeTpuyeckoro napametpa) o MMA cocrapnsitor:

IgG 1 =17.56+35.51 r\i1; [gG2-20.5+38.88 r\n:

[gM1 = 1.85+2.58 r\i1; [gM = 1.81+2.52 r/n.

mPaal
Row 1

W Pap2
Row 2

Puc. 1. luHamunka aHtuten

lpumedanme: 1. 1gG ¢ nHTepsanom B 7 aHew; 2. IgM ¢ nHTep-
BasloM 7 AHemn

Fig. 1. Dynamics of antibodies
Note: 1. IgG with an interval of 7 days; 2. IgM at 7-day intervals

ITo TP u3 608 uen.— 10,6 % (65 yesn.) c mepBuu-
HO TMO/TBEePXK/IeHHbIM pe3ynbTatoM: 1,97 % (12 uen.)
TOJIOKUTE/TbHBIE 2-€ MPoObI (+1 COMHUTE/IbHBIN);
1,4 % (9 uesn.) 2 mpoba TO/IOKUTETBHAS, OTCPOUEH-
HbINM pe3ynbTaT. Toro Tonbko y 14.1 % pesynbTar
[T P mo/ioKUTeNbHBIM.

mPapl
Row 1

mPag2
Row 2

Puc. 2. Pacnpegfenerve pesynbratos [1LP

[pumeyarue: Pap 1. — obliee KoNn4ecTBo (abCcontoTHoe
3HaueHwe), Psaf 2.— obliee 3HadYeHne (0THocuTeNbHOE,%).
Paa 1. — ogHOKpaTHbIN NONOXUTENbHbIN pedynbTaT MNLP,
Psf 2. — oTHocWTeNbHOE 3HaYeHne (%) Paa 1-2 kpaTHble
NMONOXMUTENbHbIE pe3ynbTaThl, Paa 2 — OTHOCUTENbHOE
3HaueHve (%); Pan 1 — oTcpodeHHbli peaynbTaT MLUP Psa 2 —
OTHOCUTENbHOE 3HaueHwe (%).

Fig. 2. Distribution of PCR results

Note: Row 1 - total quantity (absolute value), Row 2. - total
value (relative,%). Row 1 - single positive PCR result, Row
2-relative value (%). Row 1-2-fold positive results, Row
2-relative value (%); Row 1 — delayed PCR result, Row 2-relative
value (%).

Bo3Mo)kHbBI€e CLieHapUH KOPPEKTHOT0
nporxo3a mno IIIP

[TpeaHa/MTHUECKUH ITalT: HApYIIeHWEe TEXHUKH 3a-
6opa (1 cpeacTBo 3ab0pa Ha 2 TOUKH); 3a00p He3aBUCH-
MO OT BPEMEHHU CYTOK, YIIOTpeO/IeH s MUY, HaHe CeHHUsT
MECTHBIX JIEKAPCTBEHHBIX CPeZICTB. AHATUTHUE CKUI:
3ab0p BHe cTaauu 3a6oeBanus — VT (MHKyOalMOHHBIN
MepUoJT) ¥ TIPO/ipOMa — OTPULIATe IbHBINA W/WIX COMHH-
TeJIbHBIN Pe3y/bTaT; YyBCTBUTEIbHOCTb TECTCHUCTEM.

Bo3mo)xHbIe CiieHapuM KOPPEeKTHOro
nporxHo3a no MOA

[MpeaHanvuTHUeCKUI 3Tar: HapyllleHre TeXHUKH
3abopa (remMosu3); U3MeHeHHe TVIOTHOCTH CHIBOPOTKH
KPOBU (XeJie3, TeM0oJin3, TUTIONPOTeMHeMUs U T.1.);
TPaHCIIOPTUPOBKA (BCTPSIXMBaHUe /10 reMosiv3a). AHa-
niTudeckuit: 3a6op B craguu UIT v mpogpomMa — oTpu-
LjaTe/IbHbIA W/WIM COMHUTE/bHBIN pe3ynbTar 1o IgM;
YyBCTBUTETBHOCTH HAOOPOB.

3nauenus IgG pgocturator 139,151 r/n, uTo maxe
TeopeTHUeCKH He MOKeT ObITh: ypOBeHb Oefka B op-
raHvi3Me yejoBeKa (BepxHsisi HopMma) — 82 r/i1; ramma
(dbpakuys (MMMYHOI/IO0Y/TUHBI — BCe) MaKCUMaIbHO
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1o 17-20 r/n; b0 3T0 TeXHUUEeCKHe OIUOKY (BHOCUTH
1 oMbasMck); b0, uto Hosiee cepbe3HO, TabopaTopust
He BbITNIOJIHSeT TEXHOJIOTUIO [IOCTaHOBKHU, He CTaBUT
KOHTPOJIb (9KOHOMMT).

13-3a 3TOro “3HauaIbHO He OIpe/ie/IstOTCS FPaHULIbI
pedepeHCHBIX 3HaUeHUH, ¥ MPUOOP Ha TaKye 3HAUeHUST
He BbIZIaeT OIIMOKY: KpaiiHe peiKo TaMMariatiy, 1o IgG
He OMUCaHbI; eC/IU 3TO He euHULILI CU —Mr/™Mi, TO TOora
y BCEX IPYTUX PeCIIOH/EHTOB — TsDKeJIbIi UMMYyHOZe(hU-
LUT. AHaIOTMYHO ¢ IgM: ero 3HaueHUst He MOTYT OBbITh
BbIIIIe 5 T'\JI, eC/Iv 3TO He Mre/IOMHast 00/1e3Hb.

OO01re UMMYHOJIOTHUECKHEe 3aKOHOMEPHOCTH TIPU
MMMYHHOM OTBeTe Ha MH(peK1my. [Ipy nepBUUHOM UM-
MYHHOM OTBeTe Ha OaKkTepuasibHbIe U Tlapa3uTapHble
areHThl, KaK MpaBu/Io, BeipabateiBatoTcs IgM [5, 11,
13]. Cpoku BbIpaboTKM 1 coxpaHeHus IgM ot 3 aHei
(mpogpomanbHOro nepuoja) Ao 14 aHeit; nmepuo/a
K/IMHUYeCKUX nposiByieHnid. IgG (paHHue, HU3KOCTIel-
nryeckre, HU3KOABU/IHbIE) TTOSIB/SIFOTCS Ha 7 [1eHb
3a00/1eBaHMsI M HAapacTaloT B TeueHue 42 fHen (reprof
nonHoro pacnaza IgG —42 nusi). Y mopneii crapite 40 et
TPOMCXO/IUT BO3pACTHasi MHBOJTIOLMS TUMYyca [7, 14, 15].
Hogbix T-knetok HeT. COXpaHAIOTCS TOMBKO T-K/IeTKU
TIaMSITH Ha MepeHeCceHHY 0 nHGekIro. B 6osee craprimx
BO3pacTHbIX rpymmnax MO npoTekaeT 1o ryMmopanbHOMY
TUMy (MOJIHOW MHBOTIOLIMK KPACHOTO KOCTHOTO MO3ra,
1o 85 net, He onKcaHo). KopoHOBUpYCHasi MUH(eKIHs,
€ 1963 1. exxerofHO ¥ NMOBCEMECTHO BCTPEYAaroLasicst
B 3TUOJIOTMUECKOW CTPYKTYpe PeCcriMpaTopHOM MaTo/Ioriu
y Hacenienust PO [5, 11, 13], npuBena kK (hOpMHUpPOBaHUIO
y naiueHToB crapiie 40 neT B-KneTok rnamsrTy, C rno-
cnenyromuyM 6osiee ObICTPbIM (POPMUPOBaHUE TUIIO-
crierduueckux aHturen kaacca IgG. Ilpu atom IgM
MOTYT He onpeiensThesl. [1py BbIpaXKeHHBIX U3MEHEeHHsIX
B CTPYKTYype BUpyca, IgM onpefenstorcs, HO B He3Ha-
UYKTeTbHOM KOJTMYeCTBe, U B O0/1ee KOPOTKUM CpokK. [Tpu
rnepBMYHOM UMMYHHOU oTBeTe (MO), Ha BUpYCHBIe,
rpubKOBBIe (1 He TO/IBKO) BhipabarbiBaroTcs T-3ddexto-
pbl (T-kumiepsl). AHTHTEN TipY TakoM Ture VO Her [5,
15]. ®opmupytorcest T K/IeTKA TTaMSITU.

OCo0eHHOCTH 31H/IeMHO0/I0T0-UMMYHO/I0T HUeCKOH
NPOrHOCTHKHU B PD

B P® ecTb BbilIeNepeyrcaeHHbIe (PAaKTOPHI,

yMeHblIato1ue daTanbHbie 1ocnencTBus HoBoii KB
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uHpekmu [6, 7, 14, 18]. BeposiTHO, HeMaIOBa)KHBIM
W3 HUX SIB/SIETCS YaCTOTa UH(PEKLIMOHHOW Ce30HHOU
ratosioruv B ctpane [14, 30]. HecMoTpsi Ha BBICOKYO
HM3MEeHUMBOCTb BUpYyCOB ceMeiicTBa PHK-cozneprka-
IMX, UX MyTallMOHHasi aKTUBHOCTb 3aBUCHUT OT Haripsi-
JKEHHOCTU UMMYHUTETA K APYTUM UH(EKIUsIM 3TOH
rpynnel. Hannure npe/iiiiecTBYIOIIMX aHTUTE, jake
HU3KO crielupryeckux (HU3KoaPpPUHHBIX) K APYyTUM
BH/laM KOPOHOBUPYCHOM MH(EKI1Y, NIPeNnsiTCTByeT
pa3BUTHIO (aTanbHBIX (POPM (JieTabHBIX UCXOM0B).
3T0 0c06EHHOCTL CTPaH M PETMOHOB C Pe3K0 ouep-
YeHHBIM K/TUMaTUYeCKUM pasHoobpasuem. [Tpumepom
ABMSTIOTCS1 peruoHbl Cubupw, /1B [18]. TTosToMy 3ako-
HOMEPHBIM SIBJ/ISIETCsI yMeHbIlleHre 3a00/1eBaeMOCTH
B JIeTHUM 11epuo/|. B cBsI3U € U3/10)KeHHBIMU JJAHHBIMU
pe3y/bTaThl 1Tab0paTOPHBIX aHAMKM30B TPU TIOCTPOEHNUN
MPOTHOCTHUUECKUX MOJeseld TojJiexxaT ciaeqyrolei
WHTeprpeTaLyu.

Cuenapuii 1. ITHP — nosiokutenbHbIA pe3yabTrar
(BHE K/IMHMYECKUX MPOSIB/IEHUI) — 7 THEN U30/IsALIs.
Uepes 7 aueit [TLP + UDA (IgM u IgG). I1pu oTpuia-
TeJIbHBIX pe3y/bTaTaX U OTCYTCTBUU Npu3HakoB OP3
cuuTath «+» Tect Ha [TLIP — 1abopaTopHOii OIIIMOKOH.

Cuenapuii 2. TTLP «+» 1 «+» pe3ynbrare Ha Ig M.

W3onsiust npogsieTcst Ha + 7 iHel (C yueToM Ha-
JIMUMSL KTMHUUEeCKOW KapThHbI). Uepes 7 Heil MOBTOP
yccie/joBaHus (MPU HaMMUUK KJIMHUKK). Ee oTcyTcTBUM
CBU/IETE/ILCTBYE O JIOXKHO + pe3y/bTaTax TecTa).

Cuenapuii 3. TTLP «», IgM « —», IgG 6oee 10.
He 3apaszen!

CueHapuii 4. (Ma/ioBepOSITHbIN, HO BO3MOKHBIMN).
[P «+» IgM orpunarenbHblii [gG — MON0XKUTETBHBII.
O6s13aTennbHO KosMuecTBO Oosibiiie 10. CoxpaHsieTcst
HOCUTEJIbHO + 7 IHel U30/sILusl.

[TLIP — oTpuuarenbHbiid, [gM — MOM0KUTENbHBIN
(6onee 1,2 ro ko3 PULIeHTY TTO3UTUBHOCTH), IgG —
oTpuLaTe/ibHbIN. KapaHTuH + 7 Hel — MOBTOp aHa/u-
30M. [lasiee mo cueHaputo Bbitle. Hanmnuue Toneko [gG
yKasbIBaeT Ha HaJiMure c()OpMHUPOBAHHOIO TUTIOCIIEL]-
r(rIeCcKoro IMMYyHUTETA.

Oco6eHHOCTH UCTI0/Tb30BaHKsI IMMYHOKOPPEKLIUH.
Vcnonb30BaHre UMMYHOTIOOY/TMHOB B KJTMHUYE CKOM
TMpaKTHKe BO3MOXKHO C Lie/IbI0 MPO(UIaKTHUKY, JIeUeHust
¥ uMMYHOKoppekuuu [15, 30, 31]. [IpumeHeHue BHy-
TPUBEHHBIX UMMYHOTI00y/MHOB (BBUT') ripu cencuce
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Y TsDKeJbIX MHGeKUusx. [IpuHIunuanbHoe ycioBue
JleyeHus — dpaJiuKalys naroreHa. AGCOTOTHBIMHU T10-
Ka3aHUSIMHU CUMTAIOTCS YPOBHU Oesika, U 0COOEHHO
y-bpakijuu, meHee 500 mr/ay. PekomeHayeTcs ripe-
BEHTHBHOEe UCIoJb30BaHre BBUI' naipentam ripu
TSDKeJTbIX OaKTepHUaTbHBIX MH(EKIMSIX COUeTaHHO C JTek-
KoTleHWel U abcomoTHo! umdonenuei. TTocieaHuit
n1abopaTopHbIH TIOKa3aTe/lb OTPAXKAeT CTeNeHb TSHKeCTH
TeueHUs! BUPYCHbIX MH(eKLMH, Ha TpUMepe KOPOHO-
BUPYCHOM MH(EKLINH, arpaHy/I0LUTO30B, y OO/bHBIX,
MO/ YaroLMX UMMYHOCYTIPECUBHYIO Teparnuio. Takum
00pa3oM, UMMYHOTTIOOY/TUHBI JO/DKHBI TTPUMEHSIThCST
B 3MW/IeMU0JIOTMUeCKOM CUTYaLUK 10 KOPOHOBUPYCHOM
MH()EeKIUU /17151 MaKCUMaJsIbHOM 3all{UThl TPy PUCKa
T0 CJIeyIOLIUM CXeMaM.

['pynmiel pucka Ao 65 nieT (IoAu ¢ XpOHUUe CKUMHU
3a00/1eBaHUSIMU OPOHXO/IETOYHOM U CEp/IeUHO-COCY/IU-
CTOM crCTeM, MeTabo/TMYeCKUM CHH/IPOMOM (B TOM UHCIIe
O’KUpeHHeM U CaXapHbIM /JiabeToM), ay TOMMMYHHBIMH,
OHKOJIOTMYe CKUMU 3a00/1eBaHUSIMH, a TAKKe TI0/Tydaro-
1[Me UMMYHOCYTIDECCHMBHYIO Tepanuto) no cxeme: VT
yesioBeKa HOpMasibHbIN B 103e 6 M 1 pa3 B 72 yaca,
BHYTPUMBIIIIEUHO, T/TyOOKO, MeIeHHO, OT Ne 5 (Mu-
HHMasbHOEe KOJIMUeCTBO UH(EKLMI 5, MUHUMAa/IbHBINA
B/M 00beM — 30 mu1). ['pyrimibl pucka 65+ ¢ XxpoHUUe-
CKUMU KOMTIEHCUPOBaHHBIMU 3a00/1eBaHUSIMU T10 CXe-
Me: UI" yenoBeka HOpMasbHbBIM [/ BHYTPUBEHHOTO
BeZieHus1 50 MJ1 OJHOKPaTHO, MeJjIeHHO. [ pynnbl pu-
CKa 65+ ¢ XpOHUYeCKUMHU CyOKOMITEHCHPOBAaHHBIMH
Y ZIeKOMIIeHCHPOBHHBIMU 3a00/1eBaHUSIMU 110 CXEMeE:
NT" uenoBeka HOpMaJIbHBIM [I7151 BHYTPUBEHHOTO Be/ie-
Hust 100 M1 0THOKPAaTHO MeZyieHHO. [ pynmbl prcka 65+
C PUCKOM peas3aLiii THOMHO-CeNTUYeCcKOoro rporecca
(XpoHMUecKre MH(EKIMOHHBIe 3a00/1eBaHMst (Harpumep,
peryavBUpytoruii repriec), XOBJT cyOKoMITeHCMPOBaH-
HOe/ IEKOMIIeHCHPOBAHHOEe TeueHre, MeTabomue CKU
CHUH/IPOM, 0COOeHHO MHCY/TMHO3aBHUCHUMbIE THTIBI Caxap-
HOTOo ArabeTa) — MMMYHOITIOOY/IMHBI, oboraieHHbIe IgM
o cxeme; WT, oboraieHHbIi IgM, ueioBeuecKuii jis
BHYTPHBEHHOTO BeZleHUs: He MeHee 50 MuI, MeJi/IeHHO.

BbiBOADI
Takum o6pa3om, rccieoBaHbl METOAbI CPaBHU-
Te/IbHOTO aHau3a JMHaMUYeCKUX 3MHIeMAOMMMYHOIIO-
TMUeCKMX XapaKTepUCTHK nanueHToB ¢ COVID-19. U3-

JIO)KeHbI METO/I0NIOrMUeCKHe TIOAX0/Ibl K UCTIO/Tb30BaHUIO
CUCTEMHOTO aHa/IM3a 3TMUAEMHUOIOTHUeCKUX U UMMY-
HOJIOTHYeCKHUX 0cobeHHocTel narpenToB ¢ COVID-19
C TIpUMeHeHHeM MHOTO(aKTOPHOTO aHam3a. Vcromnb-
30BaHKe CUCTeéM KOMITbIOTeDHOI0 aBTOMaTU3UPOBaHHO-
r0 aHa/u3a, aJITOPUTMOB PACIIO3HaBaHUsI, U3MEPEHUs
U WJeHTU(UKAIIMY COCTOSIHUS O0/TbHBIX, METO/IOB CTa-
THUCTHUECKOW 00pabOTKY JaHHBIX TI03BOJTUIIO CO3/IaTh
YHHBepCa/TbHYH0 UH()OPMAI[MOHHYHO TIPOTHOCTHYE CKYIO
MO/Ie/Thb [/ pacueTa AUHAMUKH Pa3BUTHS MHDEKIMOH-
HBIX 3a00/1eBaHU, CK/IOHHBIX K TeHepau3aliu (TiaH-
nevun). C IOMOIIBIO METO/IOB CUCTEMHOT'O aHa/n3a
BBITIO/THEHA OIIeHKa 3MUeMUO0JIOTHYeCKUX U UMMYHO-
JIOTUYeCKUX aCTMeKTOB MPOTHOCTHUECKUX MO/Ie/ield MaH-
JleMUY KOPOHABUPYCHOM MH(EKLIUY C UCTI0Tb30BaHKEM
MaKCHMa/TbHO 00BeKTHUBHBIX JJaHHBIX, UTO TIOBBICHIIO
MH(OPMaTHBHOCTb aHa/M3a. Ha 0CHOBaHUM [JaHHBIX
JIUTEPATyPbl OCBEIT|eHbI MEXaHU3MbI JIEHCTBUST U TOUKU
MIPUJIO)KEHUSI UMMYHOT/IOOY/TUHOB /IJ1s1 BHYTPUBEHHOT'O
BBe/leHUs1 B KMHUYecKol npaktuke COVID-19, usno-
)KeHa (papMaKOKHWHeTHKa UMMYHOI/IO0y/TMHA ueioBeKa
JIIsl BHYyTPMBEHHOTO BBE/IEHUSI U MEXaHH3MBI ero J1ek-
ctBuUsi. CBOeBpeMeHHOe Ha3HaueHue BHYTPUBEHHOTO
MMMYHOT/IO0y/THHA B OMTUMAaJbHBIX /103aX TTO3BOUT
COKpaTUTb JI/TATEe/TbHOCTh TePanuy akTUBHOM MH(eKIH
y TIAL[MEHTOB C UMMYHOCYTIPeCCHel Pa3/IMUHOrO reHesa,
YMEHBIIUTb BEIPaXKEHHOCTh MPOSIB/IEHHH ayTOUMMYH-
HBIX 3a00/IeBaHNH, a TAK)Xe CHU3UTb PUCK BO3SHUKHOBE-
HUSI TsDKeJ10M (hopMbl KOPOHOBUPYCHOM MHGeKIU 6e3
pa3BUTHSI Cepbe3HbIX TT000UHBIX 3 dekToB. Co3gaHKe
TIPOTHOCTUUECKUX 3TTH/IeMUO0JIOT0-UMMYHOIOTHYe CKHX
Mo/ieJieli MaHZIeMUHU SIB/ISIETCST aKTya/IbHOU U TTePCITeK-
TUBHOM 3aziaueii 11t 60pbObI ¢ MeUKO-COLMATbHBIMU
TOC/Ie/ICTBUSMU PacCIipOCTPaHeHUs] KOPDOHABUPYCHOU
vH(ekmu B Poccun.
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Costs of treating community-acquired bacterial bronchopneumonia
in pediatric patients
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Abstract. Relevance. Health management has not escaped the pressure of the current epidemiological situation. In a complex
scenario, characterized by the COVID-19 pandemic, the daily dynamics become more complex and greater agility is required
for decision-making. Much of the success of those decisions is determined by access to timely information, especially in crisis
conditions and limited resources. For this reason, health organizations are interested in knowing the costs of pathologies that
frequently constitute causes of hospitalization. In this sense, community — acquired bacterial bronchopneumonia stands out,
which is a disease that frequently causes hospitalization of pediatric patients. Objective. This article aims to carry out a partial
retrospective financial evaluation in order to determine the costs associated with the treatment of community-acquired bacterial
bronchopneumonia in pediatric patients. Materials and methods. The study was developed from the perspective of the health
institution General Hospital Guillermo Luis Fernandez Hernandez — Baquero in the city of Moa. For this, the analysis — synthesis
and comparative methods were used, as well as the methodology to calculate and analyze disease costs. Results. The research
focused on the January-March quarters of the years 2017 and 2018 and provided valuable accounting information regarding the
direct and indirect costs of the treatment of the pathology in question, which serves as a tool for the correct management of the
hospital institution. Conclusion. The direct costs exceeded the indirect costs and the items that most affected the total cost were
the salaries of the workers, food, and medicines used to treat the disease. The need to develop digital health was evidenced,
with special emphasis on digital medical records to facilitate access to them and thus avoid the loss of information due to its
deterioration. The study provides useful information to the management of the health institution, which serves as support for
budget analysis and future projections.

Key words: Cuba, respiratory infection, community-acquired bacterial bronchopneumonia, partial financial evaluation,
cost of treatment of diseases
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3aTpaTbl Ha leyeHne BHe6ONbHUYHOM 6aKTepuanbHOM
6pOHXONMHEBMOHMM NAaLMEHTOB NeguaTpPUUECcKoro Bo3pacTa

SLIL. Ouoa'?, f1.X. Aopey?, I.I1. Mar3o’

'PoccHICKUI YHUBEPCUTET ApYyKObI HAponoB, &. Mockea, Poccutickas ®edepayus
2YauBepcurtet OnbruHa, 2. OnbeuH, Pecnybauka Kyba

AnHoOTanua. AKmyaabHoCmb. YTpaB/ieHHe 3/ipaBOOXpaHeHreM HaxOAWTCS 110/, BIUSTHAEM TeKYIIlel M1eMH0JIornye CKOM
cutyauuu. B obcTaHoBKe, xapakTepusytoiietics mangemueli COVID-19, exxeHeBHast [UHaMUKa pocTa 3ab0eBaeMoCTy Tpedyer
TIPUHSTHS CJIOKHBIX pellieHnH. 3HauuTeNbHask YacThb yCIiexa STHX pelleHNi OnpeZernsieTcs JOCTYIIOM K CBOeBpeMeHHOM HH(Op-
MaLyH, 0COOeHHO B yCIOBUSIX KPU3KCA M OTPaHUUEHHBIX pecypcoB. [103ToMy, opraHu3aLiy 31paBoOXpaHeHH s 3aMHTepeCOBaHbI
B TOM, UTOOBI y3HAaTh CTOMMOCTb JIeUeHUsI TIaTOJIOTHH, KOTOPBIE YaCTO SIBJISIFOTCS TPUYHHAMH TOCITUTAU3ald. B 3TOM cMbIcie
BbIJle/isieTcsl BHeOOIbHIUUHAsT GaKTepuanbHasi OPOHXOITHEBMOHHUS, KOTOpast TIpe/ICTaBIsieT 000U 3aboieBaHue, BBI3bIBAOLIIEe
TOCTIMTA/IM3aL{MIO TIallMeHTa MejaTprueckoro Bo3pacta. Ljeas. Hacrosimmast crathst HarpaB/ieHa Ha ITpOBe/ieHHe PeTPOCIIeKTHB-
HOW 4aCTUUHOW (PMHAHCOBOK OLIEHKU C 1[eJTbI0 OTIPe/ie/IeHHsT 3aTPaT, CBA3aHHBIX C JIeUeHreM BHeOOIbHUUHON OaKTepraIbHOU
OpPOHXOITHEBMOHHMH Y TIAL[MEHTOB TeJuaTpuyeckoro Bo3pacra. Mamepuanbi u memoobi. ViccnepoBanue 6110 pa3paboTaHo
Ha 6a3e MeIMIMHCKOTO yupexx/eHus obieli nefgarorunueckoii boapuuibl ['nnbepmo Jiynca @epHanzieca pHaHeca — bakepo
ropoga Moa. [y 3TOro MCro/Ib30BaIMCh METO/[bl aHa/IM3a-CHHTe3a M CPaBHEHMs], @ TaK)Ke MeTO/[0/I0THsI pacyeTa U aHa/ln3a
3aTpar Ha JiedeHue 3aboeBaHuil. Pe3yabsmamnl. ViccienoBanye ObIO TIPOBe/ieHO MPH aHa/i3e 3a00/1eBaHUi B STHBape-MapTe
2017 n 2018 rof0B ¥ TIpe0CTaBUIIO LIeHHYIO MHPOPMAIWIO O TIPSIMBIX ¥ KOCBEHHBIX pacXo/iaX Ha JieueHHe pacCMaTpHUBaeMOM
TIaTOJIOTHH, HeOOXOAUMYFO /ISl TIPAaBIJIBHOTO YIIpaB/ieHus: O00JTbHUYHBIM YUpeXieHreM. Bbigoobl. TIpsiMbie 3aTpaThl MPeBbI-
II1a/I1 KOCBeHHbIe, U HauboJblilee BIUsHUE Ha OOIIYF0 CTOMMOCTD OKa3asu 3apaboTHasi 1iata pabourx, MpOAYKThI TUTaHUs
Y JIeKapCTBeHHbIe CpeZcTBa. bbima noaTBepskjeHa HeoOX0AUMOCTb Pa3BUTHS LIMGPOBOTO 3paBOOXPaHeHHUs C 0COOBIM yIIOpOM
Ha oM pOBaHHbIe MeJULIMHCKYE 3aITUCH, YTOOBI 00/IerYnTh JOCTYII K HUM U, TAKUM 00pa3oM, n3bexkarb rmotepyu MH(OPMAaLUH.
VccneoBaHWe MPeOCTaB/ISIeT TO/Ie3HYH0 MHGOPMALHIO il PYKOBOZACTBA MeJULIMHCKOTO yUpeXK/IeHus /ISt aHaiu3a Oropkera
Y IpOrHO3a (PMHAHCHPOBAHUSL.

KnroueBnble ciioBa: Kyba, pecriipatopHasi iH(eKLWs1, BHeOObHUYHAsK OakTepranbHasi OPOHXOITHEBMOHMSI, UaCTHUHAST
(rHaHCOBast OLIeHKa, CTOMMOCTb JieueHHst 3a001eBaHuIH

BkJ/1ag aBTOPOB. ABTOPHI BHEC/TH SKBUBATeHTHBIN BK/Ia/| B TIOATOTOBKY ITyO/IHMKALMH.

3asiBieHue 0 KOHGUIMKTe HHTepecoB. ABTODBI 3asIBIISIIOT 00 OTCYTCTBUM KOH(QIMKTA HHTEPECOB.

IMoctynuna 29.10.2020. ITpunsara 11.11.2020.

Jst murupoBanusi: Ochoa Y.P.,, Abreu Y.J., Mateo G.P. Costs of treating community-acquired bacterial bronchopneumonia

in pediatric patients // BecTHrk Poccuiickoro yHuBepcuTeTa py>KObl HapozoB. Cepusi: Meauimna. 2021. T. 25. Ne 1. C. 39-47.
doi: 10.22363/2313-0245-2021-25-1-39-47

Introduction
Currently, the health sectors operate in a complex
epidemiological scenario. The coronavirus disease

cough and fatigue [1], which are common to other
diseases of the group of Acute Respiratory Infections
(ARI). For this reason, all pneumonia must be treated

COVID — 19, recently declared a pandemic by the
WHO, affects in different ways depending on each
organism. Among its most frequent symptoms are fever,

as a potential case of COVID-19 and consequently
managed as such. Precisely community-acquired
bacterial pneumonia (CABP) is a frequent cause of
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hospitalization in children. Bronchopneumonia is the
most common clinical manifestation of pneumonia
in pediatric population. It is a leading infective cause
of mortality in children under 5 years of age [2].
In developing countries, such disease constitutes a
major health problem. Despite the fact that Cuba has
achieved health indicators comparable to those of
developed countries, pneumonia continues to be among
the 5 main causes of death in children between 1 and
15 years of age [3-5].

Since 2011 Cuba has outlined the guidelines of
economic and social policy, which guide the work of
various sectors in order to update the economic model
of the island [6]. The health sector, as part of social
policy, has also been oriented towards its improvement.
In this sense, various transformations have been carried
out [7], with the aim of raising the quality of care,
the satisfaction of the population and the efficiency
of the Cuban National Health System. In a scenario
characterized by the provision of exclusively state and
free health services, the efficiency of institutions is an

essential issue to achieve their sustainability. Studies
on the cost of the disease provide information on the
economic burden of a specific disease from a social,
public, family or individual perspective [8]. Hence,
Cuban health organizations have shown a marked
interest in perfecting their management and in having
information regarding the costs of practices and diseases
that usually condition the hospitalization of patients.
In this context, this research has been developed at
the Guillermo Luis Fernandez Hernandez — Baquero
General Teaching Hospital in the city of Moa. Its main
objective is to provide information to management on
the cost of treatment of pediatric inpatients diagnosed
with out-of-hospital bacterial bronchopneumonia. The
study was framed in the January-March quarters of the
years 2017 and 2018 and for this purpose made the work
team, data were collected from the review of medical
records, interviews were conducted, in addition to the
observation of processes and review of documents of
the institution.

Stagel: Premises for the study.

| Methodology to calculate and analyze costs at the Pediatric Hospital of Holguin

Actions to perform:

. Creation of the team of researchers.

AL —

. Definition of the situation under evaluation.

. Identification of the study perspective and time horizon.
. Declaration of the population to study and exclusion criteria.

Stage 2: Identification and calculation of costs.

Actions to perform:

AOQpwgomm™

4. Calculation of costs.

1. Identification, description and characterization of the option to evaluate.
2. Selection of the type of analysis applicable.
3. Identification of costs and construction of the database.

4.1 Calculation of the direct non-sanitary cost.

Stage 3: Conclusions of the study.

Actions to perform:

A

2. Conclusions.

1. Description and analysis of costs.

Fig.1. Methodology for calculating and analyzing disease costs
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Metoauka pacdera u anaausa 3atpat B [lerckoii 0oabHHIe ropoaa Oabruna

Oran 1: [Ipennoceliku ucciie10BaHusl.

»
>
A

JIeMCTBMS JUIsl BHIIOJHEHUS :

COS[[aHl/lC KOMaH/Ibl UCCJIe/I0BATEIICH.

1. Onpenenenne OLEHNBAEMON CUTYaIlHN.

2.
3. Openenennie NepCreKTUBBI HCCIIENO0BAHHS M BPEMEHHOTO TOPU30HTA.
4. Jlexnapanusi HaceJIeHUs JIsl U3y4EeHHs U KPUTEPUH UCKITIOUEHNSI.

Dran 2: OmpeneneHne u pacyeT 3aTpart.

E U AP e @)

JIeWicTBUS JUTSI BBITIOJHEHUS

B W N =

. Pacuer 3arpar.

W Mmw N

. Unentndukanus, onucaHue u XapaKTepucTHKa OLICHUBAEMOTO BapHaHTa.
. Beibop THIa IpUMEHMMOTO aHan3a.
. Orpenienenue 3aTpat U MocTpoeHue 6as3bl JJaHHbIX.

4.1 Pacuer npsIMBIX HE CAHUTAPHBIX 3aTpart.

Drar 3: BEIBOIBI MCCIIEIOBAHMS.

JIeliCTBUS JUISI BBITIOJHEHUS :
1. Onucanue u aHaiu3 3aTpar.
2. BbIBO1bI

?
)

Puc. 1. MeTtoanka pacyeTa 1 aHanm3a CTOMMOCTH 3aboneBaHus

Materials and methods

According to the classification offered by
M. Drummond [9], the study carried out corresponds
to a partial financial evaluation. It is retrospective
longitudinal and covers the first quarter of 2017 and
the first quarter of 2018.The research was carried
out from the perspective of the health institution:
Guillermo Luis Fernandez Hernandez — Baquero
General Teaching Hospital, and the treatment costs of
hospitalized patients in the Respiratory Pediatric ward
with a diagnosis of community — acquired bacterial
bronchopneumonia were assessed.

The methodology used includes 3 stages as shown
in Figure 1 and aims to quantify describe and analyze
the costs of treating pathology [10]. For this, an Excel
database was built with the information provided
by the Hospital’s Statistics Department and from
the unstructured surveys applied to specialists at
the center.

The population consisted of 150 pediatric patients,
who were treated at the institution during the study
period. The sample was determined as part of the Non-
Probabilistic convenience sampling, obtaining as a
result 42 patients between January and March 2017
and 44 patients in the same period of 2018 [11]. The
exclusion criteria adopted were patients whose medical
records were transferred to other health institutions.

Results and discussion
As aresult of the application of the methodology,
the costs associated with the treatment of pediatric
patients with a diagnosis of out-of-hospital bacterial
bronchopneumonia were obtained, those who were
hospitalized in the Respiratory Pediatrics ward of
the Guillermo Luis Ferndndez Hernandez — Baquero
General Teaching Hospital in the city of Moa in the
first quarter of 2017 and 2018 (Table 1).
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Table 1
Total cost of care for patients diagnosed with community-acquired
bacterial bronchopneumonia hospitalized in the pediatric ward of
Moa City Hospital

Tabnuya 1
06u,as CTOMMOCTb MeAULIMHCKONM NOMOLLLM NaLueHTam
C AMarHo3oM BHe60NbHMYHAA 6aKTepuanbHas 6POHXONHEBMOHMS,
rocnuTanu3MpoBaHHbIX B NeanaTpuyecKoe oTaeneHue roposcKom
60nbHULbI Moa

January-March January-March
Costs 2017 2018
(3arpatbi) (AHBapb-MapT (AuBapb-MapTt
2017r.) 2018r.)

Direct Costs Costs ($) % Costs (8) %
(MpsAMble 3aTpaTbl) (3artpatbl) ? (3arparbi) °
Salary of the room
staff

257414 52,76 | 428216 62,66
(3apnnata
COTPYZAHWUKOB KOMHaT)
Materials (MaTtepuanbl) | 529,14 10,85 664,82 9,73
Medicines (JlekapcTBa) | 1164,57 23,87 1156,28 16,92
Diagnostic Tests
(OnarHocTunyeckme 611,14 12,53 730,82 10,69
TecTbl)
TOTAL DIRECT COSTS
(OBLWME NPAMbIE 487899 | 100,00 | 6834,08 | 100,00
3ATPATbI)
Indirect Costs
(Henpsimble 3aTpaTtbl)
Feeding (MuTaHue) 172511 | 89,81 | 173544 | 89,51
Phone (TenedoH) 22,34 1,16 23,55 1,22
Energy consumption 123 0,06 127 0,07
(SHepronoTpebneHue)
Depreciation 2059 | 154 | 3085 | 1,59
(AmopTu3auusn)
Water (Boaa) 142,64 7,43 147,79 7,62
TOTAL INDIRECT
COSTS
(OBLUVE HEMPAMBIE 1920,91 100,00 | 1938,92 | 100,00
3ATPATbI)
TOTAL COSTS
(OBLLVIE 3ATPATB) 6799,90 8773,00

Note: § — Cuban Peso (S) = 1 US dollar.
Mpumeydarue: S — a1o Ky6uHckoe neco (S) = 1 gonnap CLUA.

When performing the average cost analyzes in the
two periods studied, it was found that the treatment of
a hospitalized patient in the Respiratory Pediatric ward
with a diagnosis of community-acquired bacterial
bronchopneumonia cost the institution approximately
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180.16 pesos in 2017 and 199.39 pesos in 2018. Such
behavior was motivated by total direct costs, which
exceeded indirect costs in both years, where the salary
item was the one that most determined this result (Table 2).

Table 2

Average cost of care for patients with a diagnosis of community-
acquired bacterial bronchopneumonia admitted to the pediatric ward
of the Moa City Hospital

Ta6nmnya 2

CpepfHue 3aTpaTbl MEAULMHCKOI MOMOLLM NMauMeHTaM C AUarHo3om

BHe60/IbHUYHasA 6aKTepuanbHasi 6POHXONHEBMOHUS, MOCTYMUBLLUUM
B NegmuaTpuuyeckoe oTAeNeHne ropogckomn 6onbHuLbi Moa

Average costs ($)
Costs (3aTpaTbl) (Cpegne aaTpatni)
Direct average costs January- January-
(CpeaHue npaMble 3aTpaTbl) March 2017 | March 2018
Salary of the room staff 61.29 97.32
(3apnnata coTpyaHMKOB)
Materials (MaTepuanbl) 12,60 15,11
Medicines (JlekapcTsa) 27,73 26,28
Diagnostic Tests 14,55 16,61
(OmnarHocTuyeckue TecTbl)
TOTAL DIRECT AVERAGE COSTS 11617 155,32
(O6wwue NpsiMble cpepHWe 3aTpaThbl)
Indirect Costs (CpegHue HenpsaMble
3aTparbl)
Feeding (MuTaHue) 41,07 39,44
Phone (TenetoH) 0,53 0,54
Energy consumption 0,03 0,03
(9HepronoTpebneHue)
Depreciation (AMopTu3sawus) 0,70 0,70
Water (Boga) 3,40 3,36
TOTAL INDIRECT AVERAGE COSTS
(O6Lwme KocBeHHbIEe cpefiHne 45,74 44.07
3aTparbl)
TOTAL AVERAGE COSTS 180,16 199.39
(O6Lme cpepHye 3aTpaThbl)

Note: $ — Cuban Peso = 1 US dollar.
Mpumedarue: S — a1o KybuHckoe neco (S) = 1 gonnap CLIA.

From the social point of view, the community —
acquired bacterial bronchopneumonia caused a decrease
in the well-being of households and the contribution to
the region’s economy, since family members who work
as companions of the hospitalized child are unable to
carry out their productive tasks (Table 3).
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Table 3

Loss of production and income associated with community-acquired
bacterial bronchopneumonia in pediatric patients hospitalized at the

Moa City Hospital/
Ta6nmya 3
MoTeps npous3BOACTBa U A0XOAA, CBAA3aHHasA ¢ BHE60JIbHUYHOM
6aKTepuanbHOi GPOHXONHEBMOHMEN Y NeguaTpMYecKuX NaLueHTos,
rocnuTanu3MpoBaHHbIX B rOPOACKYto 6onbHULy Moa

Number of | Hospital stay .
) ; Intangible Cost ($
Period patients (days) (HeMgTepI/Iaan(blz‘
(Mepvopn) (Yvcno | (MpebbiBaHue SaTpaThl)
60/bHbIX) | B 60/bHULE) P
January — March
2017
(AHBapb-Mapt 42 167 5,086.82
2017r1.)
January - March
2018
(AHBapb-Mapr 44 172 5467.88
2018r.)
Total / Bcero 86 339 10,554.70

Note: $- Cuban Peso (8) = 1 US dollar.
Mpumeyarme: S — a1o KybuHekoe neco () = 1 gonnap CLUA.

The option evaluated in the research was drug
treatment, as it was the alternative to follow during
the development of the pathology under study. Patients
treated at the Moa city health institution were referred
by their respective health areas for presenting different
symptoms. Sometimes they arrive by their own means to
the Hospital guard body, always in the company of their
relatives. Patients have previously presented symptoms
such as: general malaise, chills, stiffness, fever, cough,
dyspnea and chest pain, pain in the upper abdomen,
also tachycardia, crackles, bronchial breath sounds,
shortness of breath and digestive symptoms (nausea,
vomiting, diarrhea) are also common. According to
the patient’s condition, it is decided whether or not to
enter the Hospital Pediatric Respiratory room, where
they are received by the nurse on duty. Subsequently,
the different complementary studies of complete blood
count with erythro, complete blood count, coagulogram,
white blood cells, partial urine, creatinine, abdominal
ultrasound, glycemia, TGP, uric acid are indicated. Based
on the results of the complementary tests, treatment is
started, where different types of drugs are used, such as:
Diphenhydramine, Cefazolin, Multivitamins, Meclizine,
Cefotaxime, Dipyrone, Ondansetron. Antibiotics such
as Penicillin, Crystalline or Rapid are also indicated and
in case of allergy to any of these medications, they are
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changed to Rocephin, Azithromycin or others. They will
also make use of oxygen with salbutamol and saline
solution if they have shortness of breath, and inhalations
with water vapor are indicated. It is valid to note that
patients have a free diet according to age.

To identify the costs related to the treatment of the
pathology in question, the Pediatric Intensivist doctors
and the Head of Nurses of the Pediatric Respiratory
ward were consulted. In addition, the criteria of the
Cost, Energy, Human Resources Specialist, staff from
the Department of Statistics, Economics and Archives,
Dietitian and staff from the service area were taken
into account. Based on the above, the medical records
were reviewed in order to extract the pertinent data
for the prior organization of the information. The
number of medical records, age of the patient, place
of origin, employment relationship of the parents,
complementary analyzes performed, medications
consumed, stay, date of admission and discharge were
the most relevant questions that the review of medical
records contributed. The database was then prepared in
Excel, which facilitated the calculation of the direct and
indirect costs of treating community-acquired bacterial
bronchopneumonia.

According to J. Puig [12], direct costs include
the time of health personnel, medicines, diagnostic
tests, etc., hence which were declared as direct costs of
treatment: the salary of the ward staff, the consumption
of materials and medicines intended for treatment, as
well as diagnostic tests.

e The salary of the staff of the Respiratory
Pediatrics ward was obtained from the information by
cost center (278 Respiratory Pediatrics) provided by
the economic department. The calculation of this item
was determined from the total monthly salary expense
divided by the number of days in the month and then
by the number of beds, this yielded the daily salary per
patient, which when multiplied by the stay, the total
was obtained by this concept. This indicator was the
highest direct cost in both years, which was influenced
by the number of workers in the ward and the time they
dedicate to direct patient care. Nurses work 12-hour
shifts while specialist doctors visit for three hours twice
a day. Salaries by occupational category, additional
payments for different concepts and the number of stays
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were also taken into account. In the latter case, for the
first quarter of 2017 it was 167 days and for the same
period of 2018 it was 172 days.

e To determine the cost of the materials used
in the treatment of patients with community-acquired
bacterial bronchopneumonia, the amounts of syringes,
depressants, gauze and cotton swabs, pairs of gloves,
cannulas and mochas used in the care of each patient
were taken into account. The quantities of these
materials used were multiplied by their respective unit
cost, information that was provided by the Accounting
department of the health institution. Syringes were the
material with the highest unit cost and, at the same time,
the most used in both years, reaching a value of 193.11
in 2017 and $196.12 in 2018. Gloves followed, with a
unit cost of $0, 21 and were also used intensively for
a total value of $157.27 in 2017 and $159.62 in 2018.
Cannulas and mochas ranked third within the materials
in 2017 with an amount of $137.36, Next are gauze
and cotton swabs, which were the most used of all
materials, but with the lowest unit cost of all, so their
value reached the figure of $34.49, depressants ranked
last among materials due to their low cost and mainly
their low use in patient care. In 2018, the cotton swabs
reached a value of $162.95 and for the other materials
the cost ranged between $144.78 and $0.108. It is worth
mentioning the consumption of cannulas and mochas
($144.78).

e In the section on medications, all those that
were registered in the medical indications of the medical
records of the patients in the periods studied were listed.
The cost of these was determined by multiplying the
consumed quantities of each one of them by their
respective unit costs, for a total of 29 drugs. In both
years, drugs ranked second in importance in direct
costs. In the quarter of 2017, the most significant was
methylprednisolone (500 mg) with a unit cost of $5.95,
which was used intensively although in few patients. It is
followed by Cefazolin with a unit cost of $1.49 and was
also indicated in 80 % of the patients. However, the Saline
Solution with a higher unit cost ($3.09) was consumed to
a lesser extent and by a smaller number of patients in both
years. The fourth place was occupied by Ondansetron,
which was only used in three patients, but 33 bulbs were
consumed with a unit cost of $1.80. Other of the most
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widely used drugs in the treatment of this pathology were
Dipyrone (600 mg) and Crystalline Penicillin, they were
widely indicated to various patients, but their unit costs
were $0.04 and $0.06 respectively. Salbutamol was also
used to treat the disease at a cost of $3.04. The rest of the
drugs used did not have a significant weight within the
total cost value. Drug consumption had a similar behavior
in 2018, highlighting Methylprednisolone, Cefazolin,
Salbutamol, Ondansetron, Cefotaxime, Diphenhydramine
(bulb) and Saline Solution in that order.

e The third place among direct costs was occupied
by diagnostic tests, which in 2017 represented 12.53 %
of total direct costs and in 2018, 10.69 %. To determine
its cost, the amounts of analysis indicated to each patient
and the accounting information regarding the cost of the
resources used in the execution of said complementary
analyzes were taken into account, say; the salary of the
personnel involved in the activity, the cost generated
by the consumption of electricity, as well as the
depreciation of equipment and work premises, as well
as reagents and others.

The most significant diagnostic test in both years
turned out to be the complete blood count with Erythro
with a value of $199.92 in 2017 and $207.06 in 2018,
as it was one of the tests most indicated by doctors.
It is followed by abdominal ultrasound, it is the most
expensive diagnostic test and intensive use of it was
also carried out, for a value of $139.80 in 2017 and
$198.05 in 2018. The complete blood count is also
highlighted, which in both years ranked third among
diagnostic tests, with a unit cost of $6.71. In 2017 it
reached a total value of $108.36 and in 2018 it increased
to $127.49. In 2017 the costs corresponding to the other
diagnostic tests did not reflect very high values, they
ranged between $46.98 and $8.50. In 2018 they had a
similar behavior, the Leukograms presented a cost of
$53.46, which was given by the number of times it was
indicated. Creatinine, Partial Urine, Coagulograms and
TGP were the other diagnostic tests with the highest
values, ranging between $33.48 and $24.16. Finally,
the Erythro was the test with the lowest significance
($7.20) due to its low unit cost.

On the other hand, indirect costs were identified
taking into account those that were indirectly related to
the treatment of the pathology [12]. The cost of food,
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telephone, energy consumption, depreciation and water
were included in this classification.

e The food costs were determined taking into
account: the cost of a tray that the child consumes, as
well as that of his companion in addition to the hospital
stay. A standard food menu with rice, proteins, salad,
meats and dessert was assessed, considering two trays
a day for each one, a breakfast for the child and one
for the companion, in addition to three snacks for the
child and three for the companion.

In both years, the cost of food was the most
significant among the total indirect costs, representing
89.8 % in 2017 and 89.5 % in 2018. This was influenced
by the daily cost of food received by the child and his
companion, which were $4.4 and $2.9 respectively. The
cost of the patient’s breakfast was $0.78 and for the
companion it was $0.45 and finally, the 3 daily snacks
for each one had the same cost, thus amounting to $0.9.

e The cost generated by using the telephone
in the room was determined taking into account the
Information on Cost Centers (# 278). The calculation
of this item was made from the monthly telephone
expense between the 30 days of the month, then it was
divided by the number of beds in the ward and finally
it was multiplied by the stay of the patients analyzed.
This made it possible to assign the approximate cost
of the telephone service per patient. For 2017 this cost
represented 1.16 % of the total indirect costs and in
2018 1.21 %, considered insignificant in both years.

e For the calculation of energy consumption,
we proceeded in the same way as the telephone item.
The Information from the Cost Center (# 278) was
taken into account and determined from the total energy
consumption of the room and the existence of means
and equipment located in it, such as: 24 lamps, 8 fans, 1
TV, 1 refrigerator and 1 X-ray viewer. As a result, each
patient was assigned the cost corresponding to energy
consumption, so that for 2017 it represented 0.06 % of
the total indirect costs and 0.07 % for 2018.

e To determine the cost of depreciation, the
equipment that has not yet lost its useful life in the room
was considered. For this, information provided by the
accounting department of the hospital was used and the
stay of the patients under study was taken into account.
This item represented 1.54 % of the total indirect costs
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in 2017 and 1.59 % in 2018, influencing the fans located
in the room since the rest of the tangible fixed assets
had already exhausted their useful life.

e Finally, the second most significant element
within indirect costs corresponds to the water service
represented by 7.43 % in 2017 and 7.62 % in 2018.
This service is consumed continuously and is of vital
importance for the operation of the hospital. In the
same way, each patient was assigned the consumption
of water in the room, depending on their stay.

Taking into account the sample studied, as well
as the total costs, the average costs were determined,
which offer the institution valuable information. It refers
to the approximate amount paid by the institution to
treat a patient admitted to the Respiratory Pediatric
ward with a diagnosis of community-acquired bacterial
bronchopneumonia. In general, the behavior of costs
in both quarters of the 2 years was quite similar. Direct
average costs prevail over indirect ones. It is necessary
to point out that the variation between the number of
patients in both periods is not significant, as is the patient
days, so the difference between the average costs of
each year is not noticeable either.

Regarding the calculation of the direct non-healthcare
cost, it must be added that the average monthly salary
corresponding to the Holguin province, where the city
of Moa is located, was used. According to the National
Office of Statistics and Information of Cuba, the average
monthly salary in 2017 was $731.00 and in 2018 it was
$763.00 [13]. After this, the income that the companion
of the hospitalized patient who has been absent from her
workplace was calculated. Such a result provokes, on
the one hand; the decrease in the economic welfare of
that household and, on the other, loss of production from
the social perspective. The calculation yielded a value
of $5,086.82 for the first quarter of 2017 and $5,467.88
for the same period of 2018.

It is necessary to clarify that the following
assumptions and limitations were declared in the study:

The value of the clothing and lingerie is null
according to information on the sheet by cost center,
so it was not considered in the study. In addition, the
tools and supplies were not taken into account because
the sheet provided by cost center counts it as zero for
the entire period analyzed.
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Conclusion

The study carried out allowed determining the cost of
treating community-acquired bacterial bronchopneumonia
in pediatric patients who were admitted to the Moa city
hospital during the first quarter of 2017 and 2018. In both
years the direct costs exceeded the indirect costs and the
items that most affected the total cost were the salaries
of the workers, food, and medicines used to treat the
disease. In addition, the need to develop digital health
was evidenced, with special emphasis on digital medical
records to facilitate access to them and thus avoid the
loss of information due to its deterioration. In general, the
study provides useful information to the management of
the health institution, which serves as support for budget
analysis and future projections.
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AnHoTanma. AkmyanbHocmb. B HacTosiiiee BpeMst Hab/moiaeTcst yBeIMueHHe KOJTMUeCTBa YpeCcKOXKHBIX KOPOHAPHBIX
BMeIIaTe/IbCTB, UTO MPUBOAUT K POCTY abCOMIOTHOTO YKC/Ia C/IydyaeB PeCcTeH03a, 0CHOBHOTO OC/I0)KHEHHS], Pa3BUBaIOLLerocs B
OT/]aJIeHHOM T10CJIe0repaljioHHOM 1ieprogie. [Touck (akTopoB prcKa peCcTeHO3UPOBaHMs CTEHTOB U OTpe/iesieHre MeXaHu3MOB
Pa3BUTHSI IOBTOPHOTO CY>KEHUsI apTePHH C I1e/bl0 MPO(UIaKTHKY JAHHOTO OCI0XKHEHUSI SIBISIETCS aKTya/lbHOW 3aJjaueil B UHTep-
BEHL[MOHHOM Kapzuosoruu. K dakropam pricka pasBUTHsI peCTeH03a OTHOCST KJIMHUUeCKHe, aHTHorpadrueckre U reHeTHIeCKre
¢akTopbl. B HacTosiliee BpeMsi IIPOBOJUTCS] aKTUBHBIM MOMCK OMOMOJIEKY/ISIPHBIX MapKepoB, aCCOLMMPOBAHHBIX C Pa3BUTHEM
pecTeHO03a KOPOHAPHBIX apTepuii. Lleab: ucciefoBaHue posiu osuMop@HbIX BapuanToB C-174G rena IL6 u C-819T rena IL10
Kak (hakTopa prCKa pa3BUTHs peCTeHO3a y TallMeHTOB T0C/le CTeHTHPOBaHMs KOPOHApHBIX apTepuil. Mamepuaabl U MemoobL:
B MCCJIeIOBAHUM MPUHKUMAH yuacTre 113 malueHToB co cTabuIbHOM (opMON HIilieMUueCKoi 601e3HU cep/ilia, KOTOPbIM paHee
TIPOBOJV/IMCH OasI/IOHHAs! aHTMOTIJIACTHKA U UMIUIAHTALWS CTEHTOB C JIEKapCTBEHHBIM MOKPBITHEM U 62 TalleHTa C UHTaKTHBIMU
apTepHUsIMH, BK/TFOUEHHBIX B KOHTPOJIbHYIO Tpyriny. CtaTucTideckas 06paboTKa JaHHBIX POBOMIIACE C TOMOLLBIO ITPOrPAMMBI
R-language 1 nakera nporpamMmmHoro obecrieuenusi SPSS Statistics 20. Pe3yibmamb!. BblH BbISIB/IEHbI CTATUCTUYECKHU JI0CTO-
BepHbIe OT/IMUMS 10 noyMMopdu3my rera IL6 mexxay narmentamu ¢ UBC 1 KOHTposbHOM rpyrinoii. O6Hapy»keHa accorariys
reroturna GG no reny IL6 ¢ passutuem VBC. B noarpymne nanueHToB crapuie 65 jieT 1 pecreHo30M reHotun GG BcTpeuyaeTcst
nocroBepHO pexxe. [omo3urotHelii reHotun CC no reny IL10 acconurpoBaH ¢ paHHUM pa3BUTHEM pecTeH03a BHYTPHU CTEHTOB.
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included 113 patients with stable coronary artery disease, who had previously undergone balloon angioplasty and implantation
of drug-eluting stents, and 62 patients with intact arteries that were included to the control group. Statistical data processing
was carried out using the R-language program and the SPSS Statistics 20 software package. Results: GG genotype for IL6
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BeBepeHue

3abosieBaHUsl CePAEUYHO-COCYAUCTON CUCTEMBI
OCTalOTCsl OJJHOM M3 CaMbIX 3HAUUMBIX TIP0O/IeM Kak
B Poccuuy, tak 1 Bo BceM mupe. I1o ganaeiM Poccra-
Ta, B 2019 rogy B Poccuu 6ose3HM CUCTEMBI KPOBO-
oOpailleHus1 cTau MPUUMHON cMepTH 1,8 MUITMOHA
yesioBek. Vimemuyeckast 6one3ns cepaua (MBC) Tpa-
JWLMOHHO 3aHHMMaeT JIMJUPYIOLIYIO MMO3ULIMIO B 3TOU
rpyrirne 3a00/ieBaHUN U SIBJISIETCSI OCHOBHOM MPUUHHOM,
TIPUBOZSAIIEN K MHBA/IMIM3aL[MK1 B3POCJ/IOTO Hace/IeHUst
B OonbIMHCTBe cTpaH [1].

CerofiHsi UpeCKO)KHOe KOpOHapHOe BMellaTe/lb-
ctBo (UKB) paccmaTpuBaeTcs B KaueCTBe O/IHOTO
13 caMbIX 3P (HeKTUBHBIX U 0e30IMacHbIX METO/I0B
peBackyJ/sipusanuu y nanuentoB ¢ UBC [2]. Exe-
rogHo B CoepuHeHHBIX LlITaTax mpoBoauTcs 6osee
1 MMI/IMOHA CTEHTUPOBAHWM KOPOHAPHBIX apTepui,
0/JHAKO TIOBTOPHOE Cy’KeHHe CTEHTUPOBAHHOI'O CerMeH-
Ta KOPOHAPHOU apTepuu (pecTeHo3 BHYTPU CTEHTA),
yacToTa KOTOPOTr0 MOXKET JOCTUrath oT 4 10 25 %,
BBICTYMaeT OCHOBHBIM OIPaHUUMBAOIIUM (PAKTOPOM
JlaHHOTO BU/a nedeHus [3].

W3BecTHO, UTO BOCHanUTeIbHAs CUCTEMA BHOCUT
3HauMTe/IbHBIN BKJ/IaZi B pa3BUTHE U MPOrPeCcCUpoBaHue
aTepoCKJiepo3a — OCHOBHOIO MOP(0I0TUYeCKOro
cybcrpara IBC. Mapkepbl BOCTa/ieHUsI TAK)Ke UTPAOT
CyLLIeCTBEHHYO POJ/Ib B Pa3BUTHU [10C/IE0NePaLMOHHbBIX
oc/iokKHeHu# y naueHToB ¢ UBC, B TOM uuciie pecte-
HO3a cTeHTOB. VccienoBaHue 00pa3LioB, B3ATHIX MOC/IE
aTepIKTOMHUHU MPU KOPOHAPHOU peBacKyJ/isipr3alivu,
M0KAa3bIBAIOT MOJIOKUTETBHYI KOPPEJISLUI0 MEXAY
HEOWHTUMa/IbHbIM POCTOM U CTeIeHbI0 XPOHUYECKOTO
BOCIIa/IeHHUsI BOKPYT CTPYKTYp cTeHTa. CXo/Hble [jaH-
HbIe T0JTyueHbl ¥ MPY CPaBHEHWH YPOBHSI MOHOL[MTOB
B I71a3Me KPOBU U CTeleHbI0 HEOMHTUMAaJIbHOTO T1PO-
pacTaHusi CTeHTOB [4].

NMniaHTayusa cTeHTa U MexXaHU4YeCcKoe Mo-
BpEXX/eHUe dH/10Teust 000CTPSIOT XPOHUUECKOe MO-
HOLIMTapHOe BOCIa/leHNe, IPUBOZASLLee K YyCUIEHHOMY
pPOCTy HEOMHTUMBI. HeouHTUManbHbIe Makpodaru,
C OZJHOM CTOPOHBI, PAaCIUIMPSOT HEOUHTUMY ITyTeM
WHOUIBTPALUM, C APYTOM CTOPOHBI, UHULIMUPYIOT
aKTHUBaLMIO U NMpoyU(epaLrio 71aJKOMbIIIEYHbIX
KJIETOK TyTeM 3KCIpeCcCuy LIUTOKMHOB U (hakKTOpOB
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pocra. ITocneaHue vcciefoBaHusl, HarlpaBIeHHbIe
Ha MOMCK B3aMMOCBSI3M MeX/y BOCIaJUTeNbHbBIMU
LIUTOKUHAMH U PeCTeH030M, [10Ka3bIBalOT MpeUK-
TOpHYIO posb uHTepserikuHa 6 (IL6) B pa3BuTtumu
pecTeHo03a, B TOM YMCJIe ero arpecCUBHBIX hopM [5].
AKTUBUDOBaHHbIe MaKpodaru cekpetupyor IL6,
3aIy KAl TPOAYKIH0 0CTpoda3HbIX OeKoB,
Bk/Mtouasi C-peakTUBHBIN Oe/l0K, KOTOPBIU SIB/ISIETCSI
He3aBHCUMBIM MIPOTHOCTUYECKHUM (haKTOpOM pas-
BUTHUS Psifia COCYAUCTBIX 3a00/1eBaHUM, B TOM YKC/Ie
pecTeHo3a B OTJa/eHHOM Tiepuoje [6].

Wurepnelikun 10 (IL10), HanpoTHB, UrpaeT BaXKHYIO
POJTb B IPOTHBOBOCIAUTE/TBHBIX PEAKLHSIX, HTHTHOUDYSI
VH/IYKLIMIO CeKpeLy MPOBOCA/IUTEe/bHbIX LINTOKUHOB,
TaK>Ke OH OI10CPe/J0BaHHO MOXKeT y4acTBOBaTh B CHU-
JKeHUM aKTMBHOCTH aHIMoTeH3uHa II 1 BocCcTaHOB/IeHUU
HOpMa/ibHOM aKTMBHOCTH OKCH/IA a30Ta, M0/laB/IeHHOU
TP pa3BUTHM SH/0TeMMaIbHOM AucyHKLIMU. [TokaszaHo,
4yTO CHKeHre ypoBHs 1110 B ria3me accoluMpoBaHO
C pecTeHO3UpOBaHWEM CTEHTOB [7].

[MTomimopdHble BapuaHThl FeHOB JJAHHBIX UHTepJIei-
KMHOB, OKa3bIBasi BIMSIHKE Ha SKCTPECCHI0 TIOCTeAHHX,
MOTYT TIPUBOJUTH K JucbanaHcy Mexay Gakropamu
CHCTEMHOT'0 BOCIIa/IeHUs U BAUSITh Ha TIPOTHO3 M0~
CJleoriepaliiOHHbIX OC/IOKHEHUN y MaleHToB 1oc/e
peBacKy/isipu3aLii MUOKap/a.

JlekapCTBeHHOe MOKPBITHE CTEHTOB, Kak IpaBuUiIo,
CHW)XaeT BOCIA/UTEeNbHYIO peakLUio SH/10TeNusl, Be-
JVILYIO K pecTeHo03y y nanueHTos rnocie YKB, ogHako
3TOT 3(h(PeKT MOXKeT HUBEUPOBATLCS UPe3MEPHO MO~
BbIILIEHHBIM BOCIIA/IUTeIbHBIM OTBeTOM. bosee Toro,
B OT/laJIeHHOM Tlepuojie, BBUZy yTPaThbl CTEHTaMU
MPOTUBOBOCTIA/IUTEIbHOW U aHTHUIIPO/IM(epaTHBHOM
GyHKLMM, M3yyeHre PO/ BOCHA/TUTeTbHbIX ()aKTOPOB
MOXKeT I0MOUb NpU GOPMUPOBAHUU CTPATErUu Jie-
yeOHOM TaKTUKU U MPOGUIAKTHKU peCTeH03a BHYTPU
CTEHTOB 10CJ/Ie UHTePBEHLMOHHBIX BMeIlaTe/lbCTB.

Llenb vccnenoBaHust COCTOsIa B U3yUYeHUU POJU
nonumopousmoB C-174G B rene IL6 (rs1800795)
1 C-819T B rene IL10 (rs1800871) kak pakTOpoB pu-
CKa pa3BUTHUs PeCTeHO03a Y MaLMeHTOoB 1ocsie OaioH-
HOM aHT'MOIJIACTUKU Y CTEHTUPOBaHUsI KOPOHAPHBIX
apTepuii C NpYMeHeHWeM CTEHTOB C JIeKapCTBEHHbIM
nokpbiThem (CJIIT).
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MaTepVIaJ'IbI n MmetTobl

XapakTepuCcTHKA 00C/1eJOBaHHBIX IPYIIII

B vccnenoBanuy pUHUMANY yyacTye MalyeHTh],
npoxozauBLIve obcsienoBanue u neuerre B [JKB Ne 2
M. H.A. Cemartiko OAO «PXK/[]». [To gaHHBIM KOpPOHa-
porpaduu, malueHThl ObIIM pa3zie/ieHbl Ha IBe OCHOB-
Hble Tpyrbl: naueHTsl ¢ IBC, kKoTopbiM Obla BBINON-
HeHa nMmradTalus CJIIT 1—3 rokoseHus, ¥ NaljueHThI
C UHTAKTHBIMHA KOPOHAapPHBIMU apTepUsIMU I10 JaHHBIM
aHruorpaduu, KOTopble ObITM BK/TFOUEHBI B KOHTPOJIb-
Hyto rpymmy (Tabmuia 1). Y Bcex marnjieHTOB ObUIO
rosiyyeHoO MH(GOPMUPOBAHHOE COIVIacHe Ha yyacThe
B MICCJIe/IOBaHUM 1 00pabOTKY MepCoHaTbHbIX JAHHbIX.
[TpoBeneHue nccieqoBanus ogobperHo Komurerom
1o DTUKe MeUITMHCKOro nHCTuTyTa PY/IH (ripoTokon
Ne 1 ot 20.09.2018 1.).

Knuanueckoe o00c/iejoBaHHe

Crparudukarys uccie/[0BaHHbIX IPYIIIT IPOBOJU-
JIachb TI0 JJAHHBIM aHTUOTPa(UX KOPOHAPHBIX apTepHil.
[To pe3synbraTram KOHTPOJILHOM KOpOHaporpaguy uepe3
12 mecsneB ocine YKB ¢ umnaantanment CJITT 1—3
TIOKOJIeHHsT ObUTH BbIZIe/IeHbI CTe/IyIOIIHe MOATPYTIIbL:
MalMeHThbl C HaJIMUMeM aHrMorpadruyeckoro pecTeHo3a
BHyTpHU cTeHTa (PBC) u naijueHThl 6€3 TPU3HAKOB
pecTeHO3UPOBaHMs CTeHTOB. KpuTepusimu BK/TIOUEHUS
B MICC/Ie[l0BaHue SIB/ISUIUCH: BO3PACT, NTPeBbILLIAOLUN
45 net, STHAYeCKasi MPUHA/JIEXXHOCTh (PyCCKHUe), aTe-
POCK/1ep03 KOPOHAPHBIX apTepuid Mo JJaHHbIM aHI'HO-
rpacduu 6o ero oTcytcTBre. K KpUTEPUSIM UCKITIO-
YyeHHs1 ObUT OTHECeHBI 11aToJIOTHUeCKe COCTOSTHUS,
BK/TFOUasi HeCTaOW/IbHYIO CTEHOKAPZAWIO, CEePAeuHY0
HeJI0CTaTOYHOCTh Ha CTaJjuy JleKOMIIeHCalluM, OH-
Kojloruueckue 3a00eBaHus], TSOKETYHO TTIOYeUHYH0
Yl TIeUeHOUHYI0 HeZJ0CTaTOYHOCTb.

BbL1 poBe/ieH KOMIIEKCHBIN aHai3 KITMHAYe CKUX
(apTepuanbHas TUIIEPTOHKS, AUCTUMHAZEMUS], CaXxapHbIi
nuabet 2 Tuma, OKUpeHue, KypeHue) u aHruorpadu-
yeCKuX (xapakTep MOpa’keHHsi KODOHAPHBIX apTepuH,
KOJIMYeCTBO, AMAaMeTp U reHepaLiyis UMILJIaHTUPOBaH-
HBIX CTeHTOB) ()aKTOPOB pUCKa pa3BUTHsI PeCTeHO3a.
KonrponbHast kopoHaporpadusi MpoBonIach yepes 12
MecsueB nocsie UKB unu paHblilie, B Cyiyyae BO3Bpara
CUMITTOMOB CTEHOKapZAWY WU MPU3HAKOB KOPOHAPHOM
He/I0CTaTOYHOCTH 10 IaHHBIM HEMHBAa3UBHbBIX TeCTOB.

EXPERIMENTAL AND CLINICAL PHYSIOLOGY

[TepBuuHbBIe KIMHUYeCKYe KOHEUHble TOUKU UCCile-
[l0BaHUs1 — aHruorpauyeckuii pecteHo3 (MOBTOPHbII
cteHo3 6osiee 50 % CTEHTUPOBAHHOTO CErMeHTa KOpO-
HapHOW apTepun). BTOpuuHbIMY KOHEYHBIMU TOYKaMU
WICC/Ie[JOBaHUS SIB/ISUTACH CeP/IeYHO-COCYANUCTast CMepPTh,
OCTpbIi MHGbAPKT MUOKAp/ia, TPOMOO3 CTEHTa B TeUEHUE
nepyo/ia Hab/oeHusI.

MoJieKky/IipHO-reHeTHYeCKoe 00c/ie/joBaHHe

1711 MOeKy/ISIpHO-TeHeTUUe CKOTo aHa/I13a MpoBO-
Jmncsi 3a6op neprideprueckoil KpoBU B POOUPKH C aH-
tukoarynsutoMm K2-EDTA (ethylenediaminetetra-acetic
acid). anee 6bina BeigeneHa TotaabHast JJHK cornmacHo
MPOTOKOJy MPOM3BOAUTESI peareHToB (« CUHTOM»,
Poccus). 'eHOTUTIMpOBaHKe MAL[ME€HTOB 10 FeHHBIM
nosumopdusmam IL6 rs1800795 u IL10 rs1800871
ocy1ecTss1ock MetozioM [P B pexkxuMe peasibHOTO
BpeMeHH C UCI0Ib30BaHeM HabopOB peareHTOB KOM-
nanuu «Cunrosn» (Poccus).

CrarucTuuecKuii aHaIu3

CraTucTUUeCKUW aHaanu3 JaHHbIX MTPOBOAUIICS
C TIoMoI11bI0 TIporpaMMbl R-language 1 makerta mpo-
rpaMMHoro obecrieuenusi SPSS Statistics 20. s
CpaBHEHMs YaCTOT ajijiejiel U TeHOTUIIOB B JaHHBIX
rpyrinax ObUIM UCI0/Tb30BaHbl KpUTEPU XU-KBapaT
1 TOYHBIA TecT Puiiepa. TakKe OCyILeCTBISANICS pac-
yeT oTHoeHUs maHcoB (OL) u 95 % foBeputensb-
Horo uHTepBasna (AN).

PesynbraTtbl 1 06cyxaeHue

B Tabnutie 2 npecTaBieHbl pe3yibTaThl T€HO-
TUnpoBaHus nauenTos ¢ IBC (c HamuureMm 6o
OTCYTCTBHEM PeCTeHO03a B [10C/Ie0TNepaLOHHOM I1epU-
0/le) U KOHTPOJILHOU IpyIIbl. AHa/IU3 pacripe/iesieHust
TeHOTUIIOB U asiiesiel 1o nonuMmopdusmy rs1800795
reHa IL6 BBIIBWII CTaTUCTUYECKU JOCTOBEPHBIE OTIINUHS
Mexay naipeHTamu ¢ UBC u koHmponbHotl epynnoti
(p=0.028). 'omo3uroTHbIl reHoTUNT GG, TIPU KOTOPOM
HabroaeTcst MoBBIIIeHHe 3Kcrpeccun IL6, mocTo-
BEPHO Yallle BCTpeyasics B rpyrmne nanueHToB ¢ MbC
B CPaBHEHUH C KOHTPOJIbHOU rpymmoi (O 3.22; 1N
1.338—7.747).
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Tabnuuya 1
XapakTepucTuka o6crneoBaHHbIX FPynmn NaLUeHTOB.
Table 1
Characteristics of the examined groups of patients.
Moprpynnbi/subgroups
Ipynnbl nauueHToB/ YucnenHoctb/ | Bospact/ Hanuuue pecteHo3a/
Patient groups Number Age restenosis Mo cpokam Passmuﬂ/terms Mo BospacTy/age
of restenosis development
Lo 12 mecsiues / before 12 Ctapuwe 65 net/
C pecTeHO30M BHYTpU months (n=22) over 65 (n=18)
| rpynna — ¢ UBC, KoTopbIM cTeHTa / with restenosis
nposoannocs YKB/ 113 405—782 (n=54) Bornee 12 mecsues / after 12 Mornoxe 65 net /
Group | — with CAD after PCI | (J 94, 9 19) months (n=32) under 65 (n=36)
bes pecTteHo3a / without
restenosis (n=59) - -
Il rpynna — KoHTposbHas/ 62 56 _
Group Il —control | (4 53,2 9) 40-78 - -

HVccnenoBanust Ha 00/BIIMX BLIODOPKAX MMOKA3bIBa-
I0T aCCOLMAL1IO MTOBLIIIEHHOIO YPOBHS IL6 B I1a3me
C BBICOKMM PHCKOM Heb/1aronpusTHBIX CepeyHo-Co-
CYAWCTBIX COOBITHIA, B TOM uncsie y nanueHToB ¢ UBC.
aaHble 0 ponu ypoBHs IL6 B pOpMUPOBAHUU pecTe-
HO3a NPOTHMBOpeuMBkl. Psij ucciefoBaHU yKasbiBa-
eT Ha CTaTUCTUYeCKU 3HAUMMYIO POJIb ITOBBIILIEHHOTO
ypoBHs IL6 1 cHW>XeHHOTo YpoBHS IL10 B riia3me asst
PasBUTHsI PeCTeH03a I0C/le CTEHTUPOBAHKS C TIPUMeHe-
HHeM roJIoMeTa/UInueCcKuX CTeHToB [7, 8], Ho paboTsI
OTHOCUTETbHO 3HAYMMOCTH JJaHHOTO MoMMop¢ur3Ma

JI/1s1 Pa3BUTHS peCTeHO03a CTEHTOB C JIeKapCTBEHHBIM
MOKPBITUEM OTCYTCTBYIOT.

[Tpu npoBesieHry aHanU3a pacripesie/ieHus FeHo-
THUIIOB U ajuiesnielt o nonumopdusmy rs1800871 rena
IL10 nocToBepHBIX OT/IMUMI B M3yUeHHBIX TPYTINax Bbl-
siB/ieHO He Obu10 (Tabsuiia 2). TTo JaHHBIM HEKOTOPBIX
aBTopoB rnosumopdu3sm IL10 rs1800871 acconmpoBaH
¢ BC, a Tak>xe pUCKOM pa3BUTHsI CUCTEMHOTO BacKy-
JIATA C PeMMY1LeCTBEHHbIM NTOpa)KeHreM KOPOHApHOIo
pycna [9], ogHaKo OTCYTCTBYIOT [laHHbIE O ero POJIx
B Pa3BUTHM peCTeHO3a BHYTPU CTEHTA.

YacToTbl annenei u reHotTunoe (%) no nonumopdusmam IL6 rs1800795 v IL10 rs1800871 B uccnefoBaHHbIX Fpynnax Ta6nmya 2
Frequencies of alleles and genotypes (%) for IL6 rs1800795 and IL10 rs1800871 polymorphisms in the studied groups Table 2
o romopbiou | [ovcmr amer | WECIEAY | Resenomns | o Peerme/ | G
(n=54) (n=62)

cC 31 28 34 18

CT 62 65 59 76

IL10 rs1800871 T = 7 . -

62 60.5 63.5 56

38 39.5 36.5 44

cC 30 28 32 w2

CG 47 52 42 28

rs1éé(6)795 o 23* 20* 26+ 10

¢ 53.5 54 53 66

G 46.5 46 47 )

[MpymeyaHye: *- [OCTOBEPHO OT/IMYAETCS OT KOHTPOSIbHOW rpy bl

Note: * — significantly different from the control group
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Ta6nmya 3

YacToTbl anneneii 1 reHoTunos (%) no nonumopduamam IL6 rs1800795 n IL10 rs1800871 B uccnepoBaHHbIX NOArPynnax
naLuMeHTOB C PeCTEHO30M

Table 3

Frequencies of alleles and genotypes (%) for polymorphisms IL6 rs1800795 and IL10 rs1800871 in the studied subgroups
of patients with restenosis

[eHHbIN [eHOTMNbI PecTeHo3+ PecTteHo3+ o 12 PecTteHo3+ nocne
PecTeHo3+/ PecTteHo3+ o 65/ . X
nonumopduam/ v annenwv/ - B nocne 65/ Mec./ restenosis | 12 mec./ restenosis
Restenosis + | Restenosis + over 65 :
Gene Genotypes (n=54) (n=36) Restenosis + before 12 months after 12 months
polymorphism and alleles under 65 (n=18) (n=22) (n=32)
cc 28 25 33 47%* 19
CT 65 67 61 50 75
IL70
rs1800871 il ’ 8 6 2 6
c 60.5 58.5 63,5 66 56.5
39.5 41.5 36,5 34 43.5
cc 28 25 33 27 28
IL6 CG 52 50 56 50 53
rs1800795 GG 20 25 11%* 23 19
C 54 50 61 52 54,5
G 46 50 39 48 45,5

lpumedaHne: * — 0OCTOBEPHO OT/IMYAETCA OT NOArPYNMbl MALUMEHTOB MOJIOXe 65 nerT,
** — IOCTOBEPHO OT/IMYAETCA OT MOATPYNMbl C PECTEHO30M Mo3xe 12 Mec. nocse YKB
Note: * — significantly different from the subgroup of patients under 65 years old,

** — significantly different from the subgroup with restenosis after 12 months after PCI

B Tabsuiie 3 roka3aHo pacripefie/ieHle 4acToT
asiesnieid ¥ TeHOTUIIOB B TIOATPYIINax MaljueHToB C pe-
cTeHO030M. CpaBHUTe/IbHBIM aHa/Iu3 paclipe/iesieHus
TeHOTUTIOB | ajuiesield 1o nosumopdusmy rs1800795
reHa IL6 B laHHBIX TIOATPYIIIIax MoKa3asl, YTo FeHOTHUI
GG BCTpeuaeTcsi JOCTOBEPHO PeXke B MO/CPyMIe Ma-
L[MeHTOB CTaplle 65 jieT B CpaBHEHUH C MNaleHTaMu
Mosioxke 65 net (p=0.031), uTo MO>KeT CBU/IeTeTbCTBO-
BaTb O MeHblllel 3HaUMMOCTH ITPOBOCIIa/IUTE/IbHBIX
(hakTOpOB B pa3BUTUM PECTEHO3a Yy JIUL] CTaplleil BO3-
PacTHOM IPYIIIIBL.

Vi3yueHue 4aCcTOT reHOTHUIIOB U ajuiesiei 1o Mou-
Mopdusmy IL10 rs1800871 BBISIBUIO CTaTUCTAUYECKA
[OCTOBEpHbIE OTVIMYMS MEXY MOATPYIIIaMU NaLMeHTOB
C pecTeHo3MpoBaHueM 710 1 roga u rnossxe nocie YKB.
[Tpu 3ToM romo3urotsl CC 3HaUMMO 4allje BCTpeua-
I0TCS B IIOATPYIIIIe TAaljUeHTOB C pAHHUM PeCTeHO30M
(p=0.001). CymiecTByeT MHEHHE, UTO, OyIyUH JTOKA/IH-
30BaHHBIM B [IPOMOTOPHOM 00/1aCTH, JAHHBII TTOJTMMOP-
(bu3M MoXKeT BUSTL Ha BbIpaOOTKY IL10, 4TO B CBOIO
ouepe/ib, MOXKeT IPHUBOJIUTD K HApYILIeHHI0 HHIMOUPO-
BaHMs TIPOBOCTIA/IUTE/IBHBIX MAPKEePOB U Pa3BUTHIO psifia
XPOHHUECKUX BOCTIa/INTe/IbHBIX 3aboeBaHni. Takke
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roKa3aHa accolyalus rerepo3urotHoro resorumna CT
c passutuem UBC [10].

BbiBOAbI

s Bb160OpA 3¢ HeKTUBHOM TaKTUKK JIeYeHHs TTallfieH-
ToB ¢ IBC B nipeji- ¥ ToC1eornepaljiOHHOM TIeprUo/ie UMeeT
Ba)KHOe 3HaUeHUe OIpe/ie/leHre LITOKUHOBOIO CTaryca
rarjieHTa 1 nosmmopdHeIx BapuaHToB IL6 u IL10, uto
HapsAy C ApyTUMU (haKTopaMu PHCKa HeO/IarorpusiTHbIX
COOBITHIA TIO3BOTUT KOMILJIEKCHO OLIEHUTh PUCK U BO3-
MOyKHBIe CpoKHY pa3suTus PBC nocsie cteHTHPOBaHKS.
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Oxidative stress correlates well with markers of metabolic
syndrome in clinically hypothyroid cases: a hospital based
study in a remote tribal district
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Abstract: Relevance. Dislipidemia is one of the major manifestation of thyroid disease process due to alteration of
metabolic parameters which are also seen in metabolic syndrome. Though oxidative stress has been implicated in both processes,
controversial results have been obtained. Objective. To determine the status of lipid peroxidation product (Lpx) in the study group
and identify the association of different components of metabolic syndrome. Material and Methods: 102 patients comprising of
60 healthy euthyroid controls and 42 hypothyroid patients served as the study group. Blood samples were collected for fasting
blood sugar, renal parameters, lipid profile, tri-iodothyronin (T,), thyroxine (T,) and thyroid stimulating hormone (TSH). Level
of lipid peroxidation in the samples was determined by monitoring the level of thiobarbituric acid like substances (TBARS) like
substances. Results. The demographic parameters were significantly altered in hypothyroid patients. Systolic and diastolic blood
pressure amongst both the groups was observed to have higher mean value in hypothyroid patients. The fasting blood sugar
(FBS), total cholesterol, triacylglycerol, low density lipoprotein (LDL) and high density lipoprotein (HDL) in the hypothyroid
was significantly higher than euthyroid control groups. The most frequent alteration in the hypothyroid patients was rise in
SBP (95 %), Hypertriglyceridemia (50 %) and raised waist circumference (48 %) and DBP (42 %). A fourfold rise in Lpx was
observed in hypothyroid subjects (p<0.001). Robust positive association was observed between TSH and Lpx. Multiple linear
regressions revealed strongest and statistically significant association between serum serum thyroid stimulating hormone and
waist circumference. Conclusion. The hypothyroid patients have significant higher degree of oxidative stress and the components
of metabolic syndrome. They are the candidates for preventive health intervention.
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Koppensiuusa oKUcnuTenbHOro ctpecca ¢ Mapkepamm
MeTab0/InYeCcKoro CUHAPOMA B KJIMHUYECKUX C/lyyasiX rmnoTupeosa:
uccnepoBaHue Ha 6ase 60/1bHULbI B OTAANIEHHOM MNJIEMEHHOM
panoHe

C. INanpa', Manomx K. [lamr’, ITpasar K. Taroii?, [I. lasaanar®, b. Pat*

! MenguuyHckuii kosutemx [angura Parxynarxa Mypwmy, e. bapunada, Oduwa, MHOus
2 MepunmHckuii Konnemk [pupama Yanaper bxanmka, e. Kammak, Oduwa, MHOus
3 YTKanbCKuii yHUBepcuTeT, 2. bxybaneweap, Oduwa, UHdus
4 Yuusepcuret Hopr-Opuiia, 2. Bapunada, Oduwa, UHdus

AnHoTanust. AKmyanbHOCMb. [JUCTUUeMys SIBJISIETCS OJHAM U3 OCHOBHBIX ITPOSIB/IEHHH MpoLiecca 3a00sieBaHusI IUTO-
BU/THOM >KeJie3bl U3-3a U3MeHeHHsT MeTa0O0/IMueCKUX TTapaMeTpPOB, KOTOPbIe Tak)Ke HAOMIOAr0TCsl PU MeTab0/IMUeCKOM CHH/POME.
Xots B 00a 1poLiecca BOB/IeYeH OKUC/IUTEeIbHBIN CTPeCcC, pe3y/ibTaThl Pas3/IMuHbIX UCC/Ie0BaHUN JOCTaTOUHO MPOTHBOPEUHBEIE.
Llenb: orpefieNUTh CTaTyC NPOAYKTa MePeKUCHOr0 OKUCIeHUs TMnuzoB (Lpx) B mucciefyeMoii rpyIie U BbISIBUTb B3aUMOCBSI3b
Pa3NMUUHBIX KOMITOHEHTOB MeTabo/IiyecKoro cuHpoMa. Mamepuanbt u memoosbl. ['pyriry ucciiegoBanus cocrtaBuv 102 naipeHra,
13 HUX 60 370POBBIX MALEHTOB C 3yTUPEOU/IHBIM KOHTPOJIEM U 42 MaljMeHTa ¢ rTunoTupeo3oM. O6pasiibl KpoBU ObLTH COOPaHBI st
OTpe/ieNIeHKs YPOBHS Caxapa B KPOBU HAaTOLIAK, MapaMeTpOB MOYeK, JIUMHMHOTo podws, TpuioaTuponnHa (T,), Tupokcuna (T),)
1 TUpeoTporHoro ropmoHa (TTT'). YpoBeHb IepeKUCHOTO OKHC/IEHHS TMIHZAOB B 00pa3Ljax ONpeZessv yTeM MOHUTOPHHTA
YPOBHSI BeI[eCTB, OJ00HBIX THOOAPOUTYPOBOI KUC/IOTE, TIOJ0OHBIX BEIeCTB U JyruM. Pe3yibmambl. Iemorpadurueckrie napa-
MeTpbl ObL/M 3HAUMTE/IHHO H3MEeHEHB! Y MaljeHTOB C TUIIOTHPe030M. Bbio 06HapyskeHo, UTO CUCTO/IMYeCKOe U AUacTOMUecKoe
apTepuasbHOe /laBieHre B 00erX rpyrax uMeeT Oosiee BHICOKOe Cpe/iHee 3HaueHHe Y MaljeHTOB C TMIIOTHPe030M. YPOBeHb caxapa
B KPOBH HATOIaK, OOIIWI X0/1eCTepyH, TPUALIIVIULIEPHH, JIUTTOTIPOTENHBI HU3KOM IIOTHOCTH U JIATIOTNIPOTEMHBI BHICOKOH TUIOT-
HOCTH B THTIOTHPeo3e ObUTM 3HAUMTETBHO BBILLIe, YeM B KOHTPOJIbHBIX TPYIITax C 3yThpeoroM. Hanbosee yacTeiv H3MeHeHHEM
y TIALMEHTOB C rUnoTrpeo3om 0buio nosbierre CA/JL (95 %), runeprpurutiepugemuisi (50 %), yBesMueHre OKPY>KHOCTH Ta/Tuu
(48 %) u DA (42 %). Y naiyeHToB C TUIIOTUPe030M HabJIHoanoch yeThipexkpaTHoe yBenuuenve Lpx (p <0,001). Mexxay TTT
Y TIePeKUCHBIM OKHC/IEHHEeM JIMIH/I0B Ha0/rofianach CToHKask TI0JIOKUTeNbHas CBs3b. MHOKeCTBeHHbIE JIMHEeHHbIe perpecchu
BBISIBUIA CUJTBHEHIITYO ¥ CTaTUCTUYeCKH 3HAUMMYIO CBSI3b MEK/ly THPEOTPOITHBIM TOPMOHOM ChIBOPOTKH M OKPY>KHOCTBFO TaJTUH.
Bbi800bI. T1alieHThl C TUTIOTUPE030M UMEIOT 3HaUMTeIbHO Ooslee BBICOKYIO CTeTleHb OKMCIUTETbHOTO CTPecca M KOMITOHEHTOB
MeTabosmyeckoro cuHApoMa. OHH SIBJISTFOTCS KaHAWJATaMU Ha TIPO(QH/IaKTHYeCKOe MeJMIIMHCKOe BMeLlaTe/TbCTBO.

K/iroueBbie ¢JI0Ba: [VCUATTHIEMUS, METaDO/TNUeCKUI CUHZPOM, TIePEKMCHOEe OKUC/IeHne TUnuioB, TTT

Bxknajg aBropoB. KoHilenius, An3aiiH U oripefiesieHle UHTe/IeKTyanbHoro cogepskanus: g-p C. Ianga, a-p k. Jdanga-
nat. JIuteparypHbI orck 1 cbop ganseix: g-p C. IManga, a-p M.K. Jau1, gokrop I1. Thatoi. IToagrotoBka u peakTupoBaHue
pykonicu: a-p C. Ilanga, a-p b. Par, n-p M.K. Hdam.
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Introduction

Thyroid hormones are calorigenic hormones
which control several metabolic processes in the body
involving the carbohydrate, lipid and proteins. They
are involved in the growth and formation of central
nervous system, tissue differentiation, reproduction
and maintenance of the basal metabolic rate in
the various target tissues [1]. Thyroid dysfunction
ranks as a second most important endocrine
disorder amongst the Indian population. In India,
42 million people suffer from thyroid dysfunction,
hypothyroidism being most common. The prevalence
of hypothyroidism in India is 11 %, compared with
only 2 % in the UK and 4-6 % in the USA [2].

Hypofunctioning of the thyroid gland occurs
in 99.5 % of the cases in Primary hypothyroidism
where 0.5 % of the cases is due to pituitary and
hypothalamic dysfunction and termed as secondary
hypothyroidism. The levels of thyroid hormones are
low and TSH levels are higher than normal in primary
hypothyroidism. In secondary hypothyroidism, TSH
level is below normal leading to the deficiency of
the thyroid hormones. On the other hand, subclinical
hypothyroidism is an early manifestation of the
disease process, where serum TSH levels are elevated
with serum thyroid hormones remaining within the
reference range.

Dislipidemia is one of the major manifestations
of hypothyroidism resulting from accumulation
of Cholesterol, LDL and apolipoprotein B [3].
Many factors are responsible for the significant
hypercholesterolemia — mostly due to the
predominant role of thyroid hormones in upregulating
the LDL receptors as cited in previous studies [4,
5]. The hypometabolic state in hypothyroidism has
been shown to be associated with oxidative stress
due to imbalance between generation and clearance
of reactive oxygen species[6]. However, this
association of oxidative status with the hypothyroid
state is controversial and various conflicting results
have been obtained. Some studies state that there is
metabolic depression in hypothyroidism which results
in decreased oxidant production where as others have

EXPERIMENTAL AND CLINICAL PHYSIOLOGY

opined that lipid peroxidation is high in hypothyroid
patients due to underlying dyslipidemia [7, 8].
Thyroid dysfunction results in alteration of
metabolic parameters such as lipids, glucose and
blood pressure which are also seen in metabolic
syndrome [9].The major components of metabolic
syndrome include hyperglycemia, dyslipidemia,
hypertension — result in cardiovascular complications
which is one of most common causes of death
worldwide. Oxidative stress has also been implicated
in metabolic syndrome but various controversial
results have been obtained justifying the cause effect
relationship. Coexistence of metabolic syndrome with
hypothyroidism may aggravate the cardiovascular and
metabolic risk factors [10]. The present study was
designed and carried out to explore the relationship
between oxidative stress marker like serum Lpx
and clinical and biochemical markers of metabolic
syndrome in clinically diagnosed hypothyroid cases.

Materials and methods
Study design

This study was conceptualized as a prospective
hospital-based study with cross sectional design. The
prospective study subjects were the adult patients of
both sexes who presented to the Internal medicine
OPD of the medical college and were clinically
diagnosed to be cases of hypothyroidism. Of these
clinically diagnosed cases of hypothyroidism those
patients who self-reported to the Central laboratory
of Tertiary Care Hospital, Baripada, India for the
various investigations in a fasting state were the
intended study subjects. The study subjects were then
selected on the principle of consenting, convenient
and consecutive sampling. It is desirable to note here
that the work was done in a remote tribal district
called Mayurbhanj, located in the northern part
of the state of Odisha, in India. The district is an
underdeveloped and backward tribal district with a
predominantly tribal population (58.7 % as per 2011
census). Likewise this study was conducted with
the limited resources available in the biochemistry
department of a newly established medical college
(started in 2017) which was established in this remote
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area with the joint efforts of the central and state
governments. All research participants submitted
for data processing.

Inclusion and exclusion criteria

The present analysis was restricted to the study
subjects who could be enrolled between August
2019 and January 2020.The enrolment could not
proceed beyond the last week of January 2020 as
there was significant social and administrative turmoil
related to the outbreak of COVID-19 resulting in
the administrative shifting of laboratory, clinical
staff between different units of the hospital as a
part of preparedness for the impending outbreak.
The cue for enrolment in this study was a clinical
diagnosis of hypothyroidism by a physician in
the Medicine OPD and those who self-reported
to the central lab for diagnostic tests but were
not yet on any medication for hypothyroid state.
In addition all subjects who self-reported a history
of the following medical conditions and/ or were
receiving medications for the same were excluded
from the study viz.

a) Any pre-existing form of thyroid dysfunction
(other than hypothyroid);

b) Diabetes Mellitus (type 1 or 2 or GDM);

c) Essential hypertension;

d) Pregnant and lactating mothers;

e) Malignancy;

f) H/o recent surgery (minor or major) within
the last 8 weeks (prior to date of enrollment);

g) Chronic neurological, cardiovascular,
respiratory, renal or hepatic disorders and any such
acute illness in the last 8 weeks;

h) Psychiatric illness or medication for there
on (acute or chronic);

i) Smokers, alcoholics and persons with h/o
substance abuse;

j) Any chronic debilitating condition where
the ADL (activities of daily living) of the person
was severely restricted.

The exclusion criteria were needed to be stringent
(if not exhaustive) because oxidative stress markers are
known to be very sensitive. Therefore the exploration
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of their relationship with a specific clinical condition
like hypothyroidism necessitated the exclusion of all
other possible conditions which could easily be a cause
of bias while interpreting the results.

All the willing and eligible study subjects
were explained the purpose and design of the study
and consent was sought from each of them before
enrolment in the study. A total of 102 patients,
aged between 21 and 70 years of both sexes were
included in the study after applying the inclusion
and exclusion criteria of the study. Ethical aspects
of the study design and protocol had been submitted
for approval to the institutional authorities and the
ethical committee of the medical college prior to
onset of the study.

Laboratory protocol

Blood samples (venous blood) were collected
by standard venepuncture methods in the laboratory
by the laboratory technicians who had already
been sensitized and briefed about the study. All
the enrolled study subjects had self-reported to the
central lab after overnight fasting as they had already
been briefed for the same by the treating physician
in the OPD. All the socio-demographic, clinical and
anthropometric parameters of the study subjects were
also assessed from in the lab itself on their first visit
(after collection of their blood samples) by tutors of
the department of biochemistry who were on duty
in the central lab.

Biochemical parameters like fasting plasma
sugar — FPG, glycosylated hemoglobin — Hbalc,
serum urea, serum creatinine, serum lipid profile
(Total cholesterol — TC, Triacylglycerol — TG,
Low density lipoprotein — LDL and High density
lipoprotein — HDL) were assessed in XL 360
automated analyzer and serum T,, T, and thyroid
stimulating hormone — TSH were assayed in the
Access II Beckmann Coulter immunoassay system
using the manufacturer recommended and designated
kits in the central lab of the medical college.

The serum lipid peroxidation product-Lpx was
used as an oxidative stress marker in this study
was determined using the method recommended
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by Okhawa et al (1979). This involves monitoring
the level of thiobarbituric acid like substances
(TBARS) where the final product has an absorption
maximum at 532 nm. To prevent auto-oxidation of
the samples butylated hydroxyl toluene was used
in the assay mixture. The instruments required for
the assessment of this parameter were (especially
cold nano-centrifuge) malfunctioned one month
into the study hence the lead author who is also
a Phd scholar and had access to the lab of the
biotechnology department at Utkal university got
the samples processed for serum Lpx in batches at
that lab taking all due precautions for transport and
handling of the samples.

The blood pressure (systolic blood pressure —
SBP and diastolic blood pressure — DBP) of the
study subjects was measured using the digital model
of OMRON make using an arm cuff in millimeters of
mercury (mmHg). The anthropometric measurements
were made using standard anthropometric equipment:
Digital weighing scale of CAS make for recording
weight (Wt) in kilograms (kg), Stadiometer of Falcon
make for recording height (Ht) in centimeters (cm)
and SECA 201 for measuring waist circumference
(WC) in centimeters (cm). The standard protocol for
clinical anthropometry prescribed by the World Health
Organisation (WHO) was followed while making the
anthropometric assessments of the study subjects.

Metabolic syndrome

The exact definition of metabolic syndrome has
been a source of controversy for researchers with
multiple professional bodies (like ATP III panel,
WHO, International Diabetic Federation, etc)
having varying criteria for identifying the cases of
metabolic syndrome. At last, in 2009 the various
professional bodies had reached a consensus to define
a case of metabolic syndrome based on a common
set of parameters and cut off values. Thus a person
was said to have metabolic syndrome if he/ she
fulfilled any three of the six criteria i.e. elevated
waist circumference (population and country specific
definitions — for India > 80 cm for females and >
90 cm for males) or elevated triglycerides (> 150
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mg / dL) or reduced HDL cholesterol (<40 mg/ dL.
for males and < 50 mg/ dL for females) or elevated
systolic blood pressure (> 130 mmHg) or elevated
diastolic blood pressure (>85 mmHg) or elevated
fasting glucose (>100 mg/ dL) [11, 12]. The present
study used the above said consensus statement as
guiding values to evaluate patients for presence of
markers of metabolic syndrome.

Statistical analysis

Quantitative data were expressed as mean and
standard deviation. Categorical data were expressed
as counts. Chi-square test was used to compare the
categorical variables and the Student’t’ test was
used to compare continuous variables. The linear
relationship between the quantitative variables was
evaluated by computing the Pearson’s correlation
coefficients. The independent relationship between
Lpx and other study parameters was analyzed by
multiple linear regression. All the statistical analysis
was done using SPSS version 20. (SPSS Inc.,
Chicago, Ill., USA). Probability less than 0.05 was
considered as statistically significant for this study.

Results and discussion

The study was conducted with a total of 102
individuals consisting of 34 males and 68 females,
meeting the inclusion and exclusion criteria. The
distribution of males and females in the two study
groups was similar (p=0.286). The age, ethnicity
and residential characteristics of the study subjects
distributed into the two groups: euthyroid (n=60) and
hypothyroid (n=42) showed no statistically significant
differences. However the markers of metabolic
syndrome were all significantly different in both
the group. The mean levels of waist circumference
(WQ), systolic blood pressure (SBP), diastolic
blood pressure (DBP), triglyceride (tag), low
density lipoprotein (LDL), high density lipoprotein
(HDL), fasting plasma glucose (FPG), glycosylated
hemoglobin (Hbalc), thyroid stimulating hormone
(TSH) and the serum lipid peroxidase (Lpx) were all
higher in the hypothyroid group than the euthyroid
study subjects (Table 1).

59



Panda S. et al. Bectuuk PYJH. Cepusti: Meguumnna. 2021. T. 25. Ne 1. C. 55—65

Comparison of socio-demographic and serum markers of the study subjects in the two groups rable T
Tabnuuya 1
CpaBHeHue couualibHO-AeMorpadmyeckmx napaMeTpoB U MapKepoB CbIBOPOTKU KPOBHU B [iBYX Ipynnax nayMeHToB
el Cutyoit) Syrupeonn (1=40) |, RO | Pl | gy Teo
Socio-demographic parameters/ coymnanbHo-
AeMorpaguyeckue napameTpbl
Age (in yrs)/ BoapacT (neT) 40.92+10.79 4526 +£11.71 0.60 Student'’s ‘t’ test
Sex /non
Male/Myxckoi 23 11 0.20 Fisher's exact test
Female /XXeHckui 37 31
Ethnicity/
OTHMYEeCKas NPUHAANEXHOCTb
Tribal / TinemenHoi 31 30 0.06 Fisher’s exact test
:(e)?'l:ét:/?g-moﬁ 2 12
Location/ MecTo pacnonoxeHus
Rural/ Cenbckui 41 33 0.27 Fisher’s exact test
Urban/ lopogackoi 19 9
Metabolic syndrome components/
KoMroHeHTbI MeTa60o/InYecKoro CUHApoOMa
WC (in cm)/ OT (B cM™) 63.13 £ 8.97 79.23 + 15.06 0.00 Student’s '’ test
SBP (mmHg)/ CAL, (MM pT. CT.) 134.53+10.79 145.14 +10.52 0.00 Student’s ‘t’ test
DBP (mmHg)/ AAL (MM pT. cT.) 77.22 £ 6.86 85.93+8.31 0.00 Student’s ‘t’ test
TAG (mg/dl)/ TAT (Mr/an) 124.20 + 51.35 140.33 + 82.60 0.26 Student’s ‘t’ test
LDL (mg/dl)/ INHM (mr/an) 89.98 +27.74 98.04 + 33.56 0.18 Student’s ‘t’' test
HDL (mg/dl)/ NNBM (mr/an) 46.93 +9.43 53.42+10.90 0.00 Student’s ‘t’ test
FPG (mg/dl)/ FPG (Mr/an) 96.50 + 22.98 106.57 +21.19 0.02 Student’s ‘t’ test
HbA1c (%) 5.40 £ 0.31 5.48 +0.37 0.22 Student’s ‘t’' test
Thyroid markers/
Mapkepb! LUTOBUAHOM XKenesbl
T,(ng/ml)/ T, (Hr/mn) 1.28+0.49 1.42+0.77 0.28 Student’s '’ test
{4; ((‘:AQK/ rd/z/n ) 10.50 £2.77 9.44+2.88 0.06 Student's 't’ test
TSH (pIu/ml)/ TTI (MKME/mn) 2.74+0.88 12.64 £10.59 0.00 Student’s '’ test
LPx (moles/mg)/ LPx (Monb /Mmr) 2.88+1.10 12.10 £ 6.64 0.00 Student’s '’ test

Note: WC — Waist circumference, SBP — Systolic blood pressure, DBP — Diastolic blood pressure, TAG -Triglyceride, LDL — Low
density lipoprotein, FPG -Fasting plasma glucose, HDL — High density lipoprotein, HbA1c — Glycosylated hemoglobin, T,- Tri
iodothyronine, T, — Thyroxine, TSH — thyroid stimulating hormone, Lpx — Hormone Lipid peroxidation product.

lNpumedarue: OT — oKpy>KHOCTb Tanun, CALl — cucTonuyeckoe aptepuansHoe aasnenue, A — anactonmyeckoe
apTepuanbHoe aasnenuve, TAl-Tpurnuuepug, JINTHIM — nnnonpoTenHbl HU3KOM NIOTHOCTU, FPG — ypOBeHb MHOKO3bI MiasMbl
KpoBwu HaTowwak, JIMBIM — MnonpoTeriHbl BbICOKOR NAOTHOCTW, HDATC — rMKO3UINPOBaHHbIA TeMOrI06MH, T,- TOUAOATUPOHMH,
T,— TMPOKCUH, TTI — TMPEOTPONHbIN FOPMOH, LpX — MPOAYKT NEPEKUCHOTO OKMUCEHUSA MNINA0B FOPMOHA.
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The linear association between the various
quantitative study parameters was assessed by
computing the Pearsons’s correlation coefficient ‘r’.
The ‘r’ values between the serum oxidative stress
marker — Lpx and the other study parameters are
shown in Table 2. The parameters — thyroid stimulating
hormone (TSH) and waist circumference (WC) showed
robust (r>0.5) and statistically significant correlation
whereas systolic blood pressure (SBP), diastolic blood
pressure (DBP), high density lipoprotein (HDL) and
thyroid hormone (T,) showed modest (r<0.5) but
statistically significant correlation.

In order to ascertain the independent relationships
between Lpx and the important markers of metabolic
syndrome assessed in this study, statistical modeling
was done using multiple linear regression. Thus Lpx
was regressed on thyroid stimulating hormone (TSH),
waist circumference (WC). The other study parameters
were not included in the regression model because either
they failed to show a robust and statistically significant
linear correlation with Lpx or successive iterations of the
regression model in a step wise manner failed to show
any valid increase in the adjusted r-square of the model.
Thus the final model included Ipx regressed on TSH
and WC. The model was statistically significant. The
standardized beta coefficients were used to compare the
model parameters since the natural units of measurement
were different for each parameter. After adjusting for the
confounders, the result of multiple linear regression of
the final model is depicted in Table 3. The results thus
affirm the relationship between the serum oxidative
stress marker — Lpx and serum thyroid stimulating
hormone (TSH) and waist circumference (WC).

The present study comprised of 102 subjects
attending the medicine OPD, suspected of having
thyroid dysfunction. Such patients were screened based
on the TSH level into hypothyroid patients and euthyroid
healthy control. There were 60 healthy controls and
42 hypothyroid patients.

Dyslipidemia and atherosclerosis are most common
manifestations of the hypothyroid state. In this study
also, the hypothyroid patients had dyslipidemia which
is in line with the work conducted by other authors
[13—15]. Thyroid hormone facilitates expression
of LDL receptor, thus the hypothyroid state causing
downregulation of LDL receptors which impairs the
clearance of cholesterol from the peripheral tissues [16,

EXPERIMENTAL AND CLINICAL PHYSIOLOGY

17].Raised TG level was also seen in the hypothyroid
subjects may be due to the decreased activity of the
lipoprotein lipase present in the endothelial lining.
Oxidized low density lipoproteins act as risk factor
for atherosclerosis. A study conducted by Diekman et
al [18] showed that LDL from hypothyroid patients is
more vulnerable for oxidation, indicating Oxidative
stress. Olinescu et al [19] showed an increase in lipid
peroxidation product (Lpx) level in obese hypothyroid
women. Oxidative stress has been attributed for
the development and progression of various patho-
physiological conditions such as endothelial dysfunction,
hypertension and atherosclerotic cardiovascular
disease [20].The present study reveals fourfold increase
in the oxidative stress parameter Lpx in the hypothyroid
points which is significant statistically. The increased
generation of reactive oxygen species in the hypothyroid
patients is probably attributed to the significant
dyslipidemia observed amongst the cases. Similar results
were also documented in studies conducted by other
authors [21—23]. Oxidative stress in the hypothyroid
patients is due to the hypo metabolic state seen due to
imbalance between the generation and clearance of ROS.
Most patients with hypothyroidism are prone for
cardiovascular disease owing to significant dyslipidemia
seen in such cases. Subjects with hypothyroidism
are also associated with one or more components of
metabolic syndrome. The traits of metabolic syndrome
are well documented cardiovascular risk factors that
co-occur in an individual with hypothyroidism [24, 25].
Though insulin resistance plays a key role in
metabolic syndrome, several studies have concluded
that increased oxidative stress and chronic low level
inflammation may have important roles in metabolic
syndrome related manifestations [26—28]. Existing
studies reveal that oxidative stress could be an early event
in the pathology of these chronic diseases rather than
merely a consequence [29].In our study, we have found
the association of the hypothyroid state with the different
components of metabolic syndrome such as raised waist
circumference, systolic and diastolic blood pressure
and hypercholesterolemia. Rest of the components of
metabolic syndrome was more frequently observed in
the hypothyroid subgroup than the euthyroid group. The
most important variation was the rise in Lpx, an indicator
of oxidative stress in hypothyroid subgroup (Table 2).
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Table 2

Matrix of linear correlation coefficients of various study parameters vs. lipid peroxidase (Lpx)

Tabnuuya 2

Matpuua KoaphULMEHTOB IMHENHON KOPPEensaLuM pa3IMyHbIX NapaMeTPOB UCCNIeA0BAHUA OTHOCUTENbHO Mnuanepokcuaasbl (Lpx)

Variables/| Age | Wc SBP DBP | TAG | LDL | HDL |FPG(mg/|HbAIC| T, T, TSH Lpx
Mepe- (yrs)/ | (cm)/ | (mmHg)/ | (mmHg)/ | (mg/dl)/ | (mg/dl)/ | (mg/dl)/ | dI)/ FPG | (%) | (ng/ml)/ | (pg/dl)/ | (uIU/mI)/ | (moles/
MeHHble | Bospact | OT (cM) | CA[ OAQ [ TArM (mr/ | NOHN | AnNBN | (mr/an) T,mr/ | T,(Mr/ T mg)/ Lpx
(neT) (MmpT. | (MMpT. an) | (mr/an) | (mr/pn) M) an) (MKME/ | (Monb/mr)
cT) CT.) mn)
Peafﬁons 0072 | 0549 | 0357 | 0217 | 0.049 | 0.190 | 0236 | 0.113 |-0.013 | -0.071 | -0.275 | 0.880 1
pvalue | 047 [0.00%| 0.00% | 0.02* | 062 | 005 | 001* | 0260 | 0.898 | 0.47 | 0.00% | 0.00% -
(N=) 102 | 102 102 102 102 | 102 102 102 | 102 | 102 102 102 102

* (p<0.05) ** (p<0.001)

Note: WC — Waist circumference, SBP — Systolic blood pressure, DBP — Diastolic blood pressure, TAG -Triglyceride, LDL — Low
density lipoprotein, FPG -Fasting plasma glucose, HDL — High density lipoprotein, HbA1c — Glycosylated hemoglobin, T - Tri
iodothyronine, T, — Thyroxine, TSH — thyroid stimulating hormone, Lpx —Hormone Lipid peroxidation product.

lNpumedarme: OT — oKpy>KHOCTb Tanun, CALl — cuctonuyeckoe aptepuansHoe aasnenue, JAL — anactonuyeckoe
aprtepuasnbHoe gasnenve, TAI-Tpurnuuepug, JINHM — nnnonpoTenHbl HU3KOM NAOTHOCTU, FPG — ypoBeHb MoKO3bI NMiasMbl
KpoBW HaTowwak, /MBI — iMnonpoTerHbl BbICOKOHR NAOTHOCTH, HDATC — rMKO3UIMPOBaHHbIA FeMOrfIo6UMH, T,- TOUAOATUPOHWH,
T, = TVPOKCUH, TTI — TUPEOTPOMHbIA TOPMOH, LpX — NPOAYKT NEPEKNCHOro OKUCNEHNA IMMNAOB FOPMOHA.

Significant positive association has been observed
between TSH and Lpx in this study. CRP though
positively associated with TSH does not reveal any
statistical significance. Various other studies [30, 31]
have reported that hypothyroidism associated oxidative
stress is the consequence of both increased production of
free radicals and reduced capacity of the anti-oxidative
defense. In our study, T, but not T, revealed a significant

negative association with oxidative stress. Altered
thyroid hormone levels are one of the physiological
modulators of cellular oxidative stress due to their
known effects on mitochondrial respiration [21].

A significant correlation between Lpx and waist
circumference, systolic and diastolic blood pressure
has been observed in this study (Table 3).

Table 3

Standardized regression coefficients of multiple linear regression of Lpx

Ta6nuya 3

KoadduumeHTbl cTaHAAPTU30BaHHON perpeccMn MHOXECTBEHHOIN NIMHEHOW perpeccum Lpx

Model 1/ Mogenb 1 P value/3Hayenne P
R square/R kBagpat 0.8026 0.00
Coefficient
Adjusted Rsquare/ CKOppeKTUpOBaHHbI 0.7986 0.00
kBagpat R
Model parameter/ MlapameTp Moaenu Coefficient/ Standardized beta coefficient/ P value
P P P MoA KoadduuneHT CTaHAapTM3NpoBaHHbIi 6eTa-koadhduUneHT
TSH (uIU/ml)/ TTI (MKME/mMn) 0.596 0.794 0.00 **
WC (incm)/OT (B c™m) 0.083 0.188 0.00 **
Constant/ [MocTosiHHas -3.18 -3.18 0.03*

Note: * Lpx is the dependant variable and TSH and WC are the independent variables, * (p<0.05), ** (p <0.001), TSH- Thyroid

stimulating Hormone, WC- Waist circumference.

[pumedarue: » Lpx — 3aBuUCUMas nepemerHas, a TTI u WC — HesaBucHMMble nepemMeHHble, *(p <0,05), **(p <0,001), TSH-

TUPEOTPONHbIA TOPMOH, OT — OKPYXXHOCTb Tanuu.
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Fig. 1. The linear relationship between data of variable Lpx in Y
axis and TSH in X axis in the form of a scatter plot.

Puc. 1. JInHenHas 3aBMCUMOCTb MeXAy AaHHbIMM
nepemeHHon Lpx no ocn Y 1 TSH no ocu X B Buae
avarpaMmbl pasépoca.

Oxidative stress ensues, when the storage capacity of
the adipocytes is exceeded, resulting in its hypertrophy.
Higher release of pro inflammatory cytokines such as
IL-1, IL-6 and TNF-a generates a low grade inflammation
which begins in the adipose tissue and eventually reaches
the circulation and other organs [32, 33].

The systolic and diastolic blood pressure are
positively correlated with biomarkers of oxidative stress
and negatively correlated with the levels of antioxidants
in the results obtained from several studies [34—36].
This fact is attributed to endothelial dysfunction caused
by oxidative stress and inflammation, producing
imbalance of vasoconstrictor and vasodilator products.

Conclusion

The hypothyroid patients have significant higher
degree of oxidative stress compared to euthyroid
patients. Since oxidative stress is associated with adverse
cardiovascular events due to underlying metabolic
syndrome, they are the candidates for preventive health
intervention. Effective screening of the hypothyroid
patients for obesity, hypertension, hyperglycemia and
dyslipidemia will identify the metabolic syndrome in
such patients. Early intervention in the form of lifestyle

EXPERIMENTAL AND CLINICAL PHYSIOLOGY

modification, behavioral therapy, diet education and
nutritional therapy should be implemented to prevent
the future cardiovascular risk.

Study limitations

1. The present study was executed as a pilot study
in a resource constrained set up (in a newly established
medical college hospital’s central laboratory). The
assessment of biochemical parameters was restricted
to the range and type of instruments available in
the central lab of the biochemistry department. The
assessment of free T3 and free T4 and the assessment
of other biochemical parameters like apolipoprotein-B
levels could have provided more strength to the study
objectives and analysis but the same are not currently
available for assay in the central lab.

2. The ethnicity of the study subjects in our study was
predominantly tribal (more than 75 % of the participating
study subjects were ethnically tribal and more than 50 %
had legal status as Scheduled Tribes as per the official
Scheduled Tribe list of the government of Odisha).
However because of sensitivity of the issue and the hospital
being a public funded health facility, exclusion of nontribal
patients in the central lab where they were consecutively
self-reporting was not legally possible.

3. The exclusion criteria were affected by self-
reporting as the design of the study was as such.
Home visits or validation of the previous medical
records to independently verify the veracity of the
exclusion criteria in each enrolled study subject was
not logistically feasible within the limitation of the
resources available to the authors.

4. The study, in as much the sample size was
effectively limited by the un-anticipated turn of events
following the outbreak of the COVID-19 pandemic.
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Giant Inguinoscrotal Hernia
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Abstract. The following article devoted to the case of surgical treatment of giant inguinoscrotal hernia of a patient which
signed the informed consent to the processing of personal data with dimensions of hernial sac 400x330x306 mm, size of hernial
gates 9x8x7cm, loops of the small intestine, mesentery, a large number of heterogeneous liquid up to 14.7 L were determined in
the hernial sac. Left herniotomy was performed. Back wall plastic of the inguinal canal was performed according to Liechtenstein.

Mesh implant was used for the plastic.
Key words: giant inguinoscrotal hernia, Liechtenstein herniotomy, back wall plastic, mesh implant
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A.B. IIporacos’?, A.JI. KynakoBa', A.A. [xaoues', M.IIL.®. Muxasip'

! Poccuiickuii yHUBepcUTeT ApyObI HapogoB, 2. Mockea, Pocculickasi @edepayust
2 Knunuueckasi 6onbhuiia Ne 85, 2. Mockea, Pocculickas ®edepayus

AHHoTanus. B faHHOl cTaThe NpuBe/eH Cyvyail XMPypruueckoro jieueHusi TMraHTCKOM 11aX0BO-MOILIOHOUHON TPbDKU
¢ pasmepamu rpebkeBoro Meitika 400*330*306 MM, pa3mMepaMy TPbDKeBBIX BOPOT 9*8*7 cM mipy MH(GOPMUPOBAHHOM COTJIaCHHU
raLieHTa Ha 06paboTKy repcoHasbHBIX JaHHBIX. Coflep>KIUMBIM FPhDKEBOTO MeILKa OBbUIH: MTeT/IA TOHKOW KHUILKH, ee OpbDKeliKa,
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a Takxke OOJIBIIOE KOMUECTBO HEOAHOPOIHOM XUAKOCTH B 00beMe 14.7 1. BoIbHOMY BBINOTHEHA JIEBOCTOPOHHSISI TePHUOTOMUST

C IJIACTUKOM 3&AH9171 CTeHKHU I1aXOBOI'0 KaHaJia 110 HHXTEHmTeﬁHy C UCI10/Ib30BAHHWEM CEeTUaTOro MMILJIaHTAaTa.
KiroueBbie ¢/10Ba: TMraHTCKasi IIaXx0BO-MOIIIOHOUHAasI I'PbDKd, TepHUOTOMUSA T10 HI/IXTEHIJ_ITGI\/'IHY, IJIaCTHUKaA 3a,zu—1e171 CTeHKHN

I1aXOBOI'0 KaHaJia, CeTyaTbli UMIIJIAaHTaT

Bkiiag aBTopoB. Bce aBTOPHI ObUTH B PABHOM CTETIEHN BOBJIEUEHBI B HAlIMICAHUE CTaThU.

3asiB/ieHUe 0 KOHd)JII/IKTe HUHTEpPeCoB. ABTOPI:I 3adBJ/IAOT, UTO UCC/Ie40BaHKe IMPpOBOAW/IOCH TP OTCYTCTBHUU KOHCl)]'II/IKTa

WHTEpECOB.
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Introduction

The incidence of hernias is 50 cases on 10000
population. The operation rate is the following: in
Russia up to 600000, in England above 80000, in the
USA about 700000, in Europe about 1000000 [1, 2].
Inguinal localization of hernias is the most widespread
[3, 4]. Inguinal hernioplastic can be performed in
almost every medical facility having the department
of general surgery. At the same time the applied
surgical techniques often correspond not to the modern
achievements of herniology but to the «settings» of a
particular clinic. Currently, there is no common way
of hernioplastic on large and giant inguino-scrotal
hernias, they are still technically complicated and
highly traumatic to perform. The recurrence rate in
case of the latter reaches 70-80 % [5, 6].

Despite availability of the qualified surgical
care, there are still extremely neglected cases of
giant inguinoscrotal hernias and patients who were
declined to be operated on even in rather huge
medical facilities.

The following is an example of clinical
observation and surgical treatment of giant
inguinoscrotal hernia.

Patient D., 61, applied to FMBA CH Ne 85
Moscow, Russia, in March 2019, with complaints
of a hernial protrusion in the inguinal region, a
significant increase of the scrotum in size. Anamnesis

EXPERIMENTAL AND CLINICAL PHYSIOLOGY

of the disease shows that the hernial protrusion in the
inguinal region took place for 15 years and increased
after physical strain. Episodes of incarceration were
absent. Gradually the hernia increased in size, sank
into the scrotum, reaching a giant size. It considerably
reduced the patient’s quality of life, he ceased moving
independently, was unable to serve himself. He
applied to the district and regional hospitals, but
was declined of surgical treatment. The patient came
to the clinic for consultation and was attended for
further examination and surgical treatment.

The patient signed the informed consent to the
processing of personal data (according to WMA
Declaration of Helsinki- Ethical Principles for
Medical Research Involving Human Subjects, 2013).

On entering the hospital, the patient’s condition
was of moderate severity. Body temperature 37,0.
Pale skin. The patient was hypodynamic, unable to
get up on his own and unable to walk, hardly sat
in bed. Vesicular respiration, absent rattles. Ps 72
beats per minute. Wet tongue. The abdomen was
soft, painless, absent blow. Urination free, painless.

Attention was drawn to the significant increase
of the scrotum in size up to 50 cm in diameter due
to hernial contents and water fluid, marked trophic
skin disorders of the scrotum (presence of a trophic
ulcer 4.0x5.0 cm) (Fig.1, 2).
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with dimensions of hernial sac 400x330x306 mm was
revealed. The size of the hernial gates was 9x8x7cm.
In the hernial sac, the loops of the small intestine, the
mesentery, and a large number of non-uniform liquids
up to 14.7 L were determined (Figures 3, 4).

4
B MPR 2 | Body 0.5

Fig. 1. Appearance of hernia at horizontal position
of the patient

Puc. 1. BHellHWI BUA MPbIXXK NPY FOPU30HTaNBHOM
NOJTIOXEHWW NauneHTa

|_I_I_I_|_I_I_I_I_|_I_I_I_I_|_I_I_I_I,=|-_I_I_I_I_|_|_

Fig. 3. CT of pelvic organs, frontal section
Puc. 3. KT opraHoB Manoro tasa, GpoHTanbHbI cpes

Fig. 2. Appearance of a hernia in the sitting position of the
patient
Puc. 2. BHewWHWI BUA FPbIXXU NPY CUASHEM MONOXKEHWN
nayneHTa

In the blood clinical analysis, anemia with a hemoglobin
level of 68 g /1, a moderate leukocytosis of 10.3 x 109 /L GG_—_Gp i
was noted; increased ESR up to 69 mm / h. Biochemical |
indicators: reduction of iron content to 3.7 mkmol / | Fig.4. CT of pelvic organs, sagittal section, red line shows

with OVCS47.9 mkmol / 1, hypokalemia K + 3.9 mM/ 1. hernial gates
The patient underwent computer tomography Puc. 4. KT ?pFaHOBVMaJ'IOI'O Tasa, carmTTalibHblin Cpes,
of the pelvic organs, in which inguinoscrotal hernia KPaCHOM JIMHNEN NOKa3aHbl TPKEBbIE BOPOTa
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On admission, the patients scrotum was drained,
15 liters of transparent serous fluid were evacuated.

From the concomitant pathology, the patient was
presented with: erosive gastritis, acute duodenal bulb
ulcers (according to EGDS), cholelithiasis (according
to ultrasound of the abdominal cavity), diverticulosis
of the colon, polyps of the sigmoid colon (according
to the data of the colonoscopy). The patient was
examined by the function of external respiration,
according to which there was a moderate decrease
in the ventilation function of the lungs due to the
obstructive type.

In preoperative preparation, the patient underwent
infusion therapy at a volume of 2.0 liters per day,
transfusion of FFP, erythrocyte mass, polyglucin, iron
therapy (sorbifer w / m), complex antiulcer therapy
(parietet, de-nol), antibacterial therapy Ceftriaxone 2.0,
gentamicin 0.08 w / m). Under background therapy, the
patient’s blood levels were normalized (potassium level
was 4.0 mmol / 1, iron was 7.5 pmol / 1, leukocytes
were 8.3 x 109 / L), but moderate anemia with a
hemoglobin level of 88 g / 1, fever up to 38, 0-38,5
in the evening and 37,0 C in the morning staid.

In 2 weeks after the admission (25.03.19) the
patient was operated. By the first step left-side
herniotomy was performed. The aponeurosis of the
external oblique muscle was dissected (Figure 5).
The hernial sac isolated, opened. The dimensions of
the hernial sac were 40x30 cm. In the hernial sac,
up to 1 liter of clear liquid, it contained the entire
small intestine with mesentery, transverse colon with
large omentum, and part of the descending intestine
(Figures 6, 7).

Resection of large omentum was performed, after
which the contents of the hernial sac were put back
into the abdominal cavity (Figure 8). Under revision
cicatricial changes of the wall of hernial sac and
shells of spermatic cord were revealed; to perform
a more reliable plastic, decision to resect the left
spermatic cord and to remove the left testicle along
with the hernial sac was made. The next step was
the continuous Vicryl suture thread to restored the
integrity of the internal oblique muscle and transverse
fascia (Fig. 9).

EXPERIMENTAL AND CLINICAL PHYSIOLOGY

Fig. 5. Access. Skin, hypodermic fat in projection
of the inguinal channel is cut

Puc. 5. [JocTyn. PacceyeHa Koxa, NOAKOXHad KneTyaTka
B MPOEKLMM NaxoBOro KaHana

Fig. 6. Contents of the hernial sac: small intestine loops with
mesentery, transverse colon with large omentum, part
of the descending intestine.

Puc. 6. Cogep>k1MMoe rpbI>KeBOro MeLLKa: NeT/IN TOHKON
KULLKM C BPbIXKENKOR, NonepeyHas 060404Hasn KULLIKa
€ 60/1bLUNM CaNbHUKOM, YacTb HUCXOASILLEN KULLIKN.
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Fig. 7. Isolated hernial sac
Puc. 7. [pbKeBON MELLOK BblAeNEH A0 LLENKN

abdominal cavity (hernial gates 9x8 cm)

Puc. 8. Coep>XMMOoe rpbIXXeBOro Mellka BrpaBieHo
B GPFOLLHYHO MOMOCTb (FPbIXKeBble BOpoTa 9x8cm)

The back wall plastic of the inguinal canal was
performed according to the Liechtenstein technique. As
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allomaterial a mesh implant of Covidien Parietene with
dimensions of 20x20 cm. had been used. The implant
was fixed with nodular sutures to the Cooper ligament in
the region of the pubic tubercle, the edge of the internal
oblique abdominal muscle, the Poupart’s ligament. Then
the integrity of the aponeurosis of the external oblique
muscle was restored above the implant edge-to-edge
(Figure 10).

Considering the trophic changes and the presence
of skin infiltration on the left half of the scrotum, the
latter was resected. The next step was the plastic of the
scrotum. The operation was completed by draining the
cavity of the scrotum and subcutaneous tissue in the
area of the operation wound (Figure 11, 12).

Fig.9. The integrity of the internal oblique muscle and
transverse fascia had been restored; the implant in
subaponeurotic space

Puc. 9. BoccTaHoBNeHa L|e/IOCTHOCTb BHYTPEHHEN
KOCOW MblLWLbI M MONepeYHor dacummn; UMniaHTaT
B NOAanoHEBPOTUYECKOM NPOCTPAHCTBE
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Fig. 10. The implant fixed to the structures
of the inguinal canal

Puc. 10. iImnnaHTaT QUKCMPOBaH
K CTPYKTYpam naxoBoro kaHana

Fig. 11. Resection of the left half of the scrotum.
Puc. 11. Pe3ekumsa KOXM NeBOM NONOBUHBbI MOLLIOHKMN.

EXPERIMENTAL AND CLINICAL PHYSIOLOGY

Fig. 12. Drainage of the scrotum cavity, operation wound;
patient after surgery

Puc. 12. [IpeHnpoBaHme NosocTi MOLIOHKM, ONepaLyoHHOMk
paHbl; BUA NaLMeHTa Nnocse saBepLUeHns onepaLmm

In the postoperative period, continued infusion
therapy for 3 days, antibiotic therapy, anesthesia with
the use of non-steroidal anti-inflammatory drugs took
place. Lessons were held on respiratory gymnastics
and physiotherapy exercises. The patient on the 4th
day after the operation independently got up, moved
around the ward and the department. The surgical
wound healed by primary tension, the sutures were
removed on the 9th day. Analgesics were canceled on
the 5th day after the operation. Infectious and other
complications in the postoperative period from the
wound were absent. There was a moderate swelling of
the skin of the scrotum. The patient in a satisfactory
condition was discharged from the hospital on the
10th day after the operation (Figure 13).
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Fig. 13. Patient on the 6th day after surgery
Puc. 13. [NaumeHT Ha 6-e CyTKM nocne onepauumu

For dynamic control the patient arrived to the
clinic in 4 months after operation. The condition was
satisfactory; there were no complaints on health. He
moved independently, noted weight reduction on 10 kg.
Dyspnoea remained up to 20-22 per minute. In the
general blood analysis, the stabilized hemoglobin was
marked, there was no changes in the blood formula.
On examination: the outer inguinal ring hardly passed
the finger, the mobility of the back wall of the inguinal
canal was practically absent on a coughing thrust.

Therefore, that observation showed correctly chosen
tactics of maintaining the patient with giant inguino-scrotal
hernia, with full preoperative diagnosis and correction
of the concomitant pathology that led to the subsequent
successful treatment of the patient and restoration the
quality of his life [7]. The patient was suggested to come
for examination 1 year after the operation.
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AHanus Bo3pencTeua KopenHa n gUoKcUamnHa
Ha 6MOXMMUUYECKUe NoKa3aTe I KPOBU MblLUeN

H.A. lypHoBa, A.C. IllepemerneBa, A.FO. KapeTHukoBa

CaparoBCKuii roCyZapCTBeHHBINA MeJULIMHCKUN YHUBEPCUTET
uM. B.U. PazymoBckoro, e. Capamos, Poccutickas ®edepayus

AuHoTauusa. AkKmyaabHOCMb. B CBs3u € MIMPOKUM yrioTpeb/ieHreM KohernHa BaKHBIM BOITPOCOM SIBJISIETCS] U3yUeHHe
€ro B3aUMO/IeHCTBHS C BelljeCTBaMH, CIIOCOOHBIMU TIPOSIB/ISATh TOKCHUeCKui 3ddekt. Llesb ncciefoBanust — OleHKa CTere-
HU BO3[eMCTBUS KOperHa ¥ JUOKCHIMHA Ha OMOXUMHUeCKYe TI0Ka3aTe/ I KPOBU MbIIIell B TeCTe BbIHY)KIE€HHOTO IIaBaHMUS.
Mamepuanbt u memoObi. VicciiefoBanuyst ObLIY MPOBE/IEHBI HA 6 IPyINax MbIIeH-CaMIjOB: KOHTPOIbHOMN U IATH OIBITHBIX.
JKUBOTHBIM I'PYTIIBI KOHTPOJISA B TeueHue 15-TH fAHel KCIiepuMeHTa BBOAWIN (PU3HOMOTUUeCKUH PaCcTBOP, a OIBITHBIM — KO-
teun B fo3e 40 mr/k wm 100 mr/kr (1 u 2), qruokcuavH B komudectBe 200 Mr/kr (3) 1 coueTaHo KOGerH U JUOKCUAYH (4 1 5).
3 6UOXMMHUUECKHUX TI0Ka3aTesiell orpeesisiv Coep)KaHue IIFOKO3bI, X0/IeCTepHUHA, MOUeBHHbBI, KpeaTHHUHA, aKTUBHOCTH
acTiaparuHOBOM U aJTaHUHOBOW aMUHOTpaHCdepas. Pe3yabmamnbl. BBefeHue kodenHa B 03e 40 MI/KT TIPUBOZWIIO K CHIDKEHHIO
YPOBHSI TTFOKO3bI HIPKe HOPMBI ¥ YBE/TMUEHHFO KOHI[eHTPALIUH X0/leCTepHHa U MOUeBHHBI. [IprMeHeHre KoderHa B 103e 100 mr/
KT BbI3bIBAJ/IO CHKEHUE YPOBHSI TVIFOKO3bI HUKe HODMBI U yBeJInueHUe KOHLIEHTPAaLlMu MoueBUHBI. [1pu BBe[leHUM JUOKCUIMHA
B Zio3e 200 Mr/Kr ObIJI0 OTMEUEHO yBeIMYeHHe YPOBHS [VIFOKO3bI, X0/IeCTepHUHA, MOUEeBUHbI, a TakKe akTuBHOCTH ACT u AJIT.
CoBMeCTHOE UCTIO/b30BaHue KoperHa U AUOKCHANHA K 15-M cyTkam ripuBoan/o K 100 % cCMepPTHOCTH 3KCTIepUMEHTa/TbHBIX
JKUBOTHBIX. Bbi80ObI. Pe3y/ibTaThl MPOBEIEHHOTO 3KCIIepPHUMeHTa CBUZIETETLCTBYIOT O TOM, UTO BBeJieHre kKoderHa B 103e 40 mr/
KT 1 100 Mr/KT TIPUBOANT K YBeJTMUeHHWIO OO/BIIMHCTBA U3MePsIEMBIX TTOKa3aTeield OTHOCUTETbHO KOHTPOIBHBIX BEJTUUNH,
HO OHU He BBIXOJST 3a TMpe/ie/ibl HOpMa/bHbIX 3HAUeHUM, 0/JHAKO TIPU TOM OTMeUeHO CHI)KeHUe YPOBHSI IVIFOKO3bl. YKa3aHHbIe
M3MeHeHHs ToKasaTesiel 00ycoB/ieHb! mpeobiafiaHreM KataboarmueCcKUX MpOLecCOB Hafl aHAOOTUUeCKUMU. Y KUBOTHBIX,
TTOJTyYaBIINX JUOKCHUWH, YCTAaHOB/IEHO 3HAUHTE/IbHOE YBeTUUeHHe KOHI[eHTPAlid MeTabo/IUTOB U aKTUBHOCTH (PepMEHTOB
KpoBH, 0cobeHHO Ob1T oTMeueH pocT ACT u AJIT, uTo CBH/ETe/ILCTBYET O MPEUMYILeCTBEHHOM MOPayKeHUH Kap/IHOMHOLIUTOR.
CMepTHOCTb OIBITHBIX CPYIII, MOyYaBIIUX COBMECTHO KODEHH U JUOKCH/UH, K MMOC/IeJHUM CyTKaM KCIIepUMeHTa 00yC/IoB-
JieHa JIefiCTBHEM Upe3MepHOTo CTPeCCOBOTO (haKTopa, IPUBOASIIErO K UCTOIEHHIO a/lalTaliOHHBIX BO3MOKHOCTEM OpraHu3Ma
¥ TUOeJTH SKCTIePUMEHTATbHBIX )KUBOTHBIX.

KnroueBble cjioBa: KOQeuH, JUOKCUIUH, OMOXUMUUECKHe MToKa3aTesu, Tect Ilopconta

Bxiaj aBTOpPOB: KOHLeNus U Anu3aiiH uccnegosanus — H.A. [lypHosa, A.C. IllepemeTreBa, A.}FO. KapeTHHKkoBa; npo-
Be/IeHHe 3KCIieprMeHTa U nojyueHue faHHbIX — A.C. [IlepemeTbeBa, A.FO. KapeTHHKOBa; 00paboTKa [JaHHBIX U HalMCaHHe
crarbu — H.A. lypHoBa, A.C. IllepemerbeBa, A.}FO. KapeTHuKOBa; aHa/u3 U UHTepriperanus pesyasraros — H.A. JlypHOBa,
A.C. IllepemeTbeBa, A.FO. KapeTHHKOBa; yTBepKjeHHe PYKONUCH Aijist y6vkaryu — H.A. [TypHoBa.

© [HypnHosa H.A., [llepemetseBa A.C., Kapetnukosa A.1O., 2021
This work is licensed under a Creative Commons Attribution 4.0 International License
E https://creativecommons.org/licenses/by/4.0/

EXPERIMENTAL AND CLINICAL PHYSIOLOGY 73



yprnosa H.A. u op. Becthux PYITH. Cepusa: Menunmna. 2021. T. 25. Ne 1. C. 73—79

3asB/ieHue 0 KOH(l)JII/lKTe HUHTEPECOB. ABTOpLI 3ad4BJIAI0T, UTO UCC/I€JO0BaHKUE MTPOBOAN/IOCH B OTCYTCTBUE KaKUX-/T100
KOMMEPUYECKUX WU Q)HHaHCOBLIX OTHOLHEHI/Iﬁ, KOTOPbIE€ MOIJIA ObI OBITH MCTOJTKOBAHEI KaK l'[OTeHLIPIa]'II:HbIIZ KOH(l)]'II/IKT HWHTEpEeCOB.

IMoctynuna 20.09.2020. ITpunsra 11.11.2020.
Jst purupoBanus: /[ypHosa H.A., Illepemembega A.C., KapemHukosa A.FO. AHanu3 Bo3zeiicTBUs KoderHa U JMOKCHIMHA

Ha GMOXMMHUEeCKHe MTOKa3aTe/u KpOBU Mbliiiel / BecTHUK Poccriickoro yHUBepcuTeTa Apy»KObl HapooB. Cepusi: MequiiyiHa.
2021. T. 25. Ne 1. C. 73-79. doi: 10.22363/2313-0245-2021-25-1-73-79

Analysis of the effects of caffeine and dioxidine on biochemical
indicators of blood in mouse

N.A. Durnova, A.S. Sheremetyeva, A.Yu. Karetnikova

Saratov State Medical University n.a. V.I. Razumovsky,
Saratov, Russian Federation

Annotation. Relevance. In connection with the widespread use of caffeine, an important issue is the study of its interaction
with substances that can exhibit toxic effects. Objective. The aim of the study is to assess the degree of influence of caffeine
and dioxidine on the biochemical parameters of blood in mice in the forced swimming test. Materials and methods. The studies
were carried out on 6 groups of male mice: control and five experimental. During 15 days of the experiment, the animals of
the control group were injected with physiological saline, and the experimental animals were injected with caffeine at a dose
of 40 mg/kg or 100 mg/kg (1 and 2), dioxidine in an amount of 200 mg/kg (3), and caffeine was combined and dioxidine
(4 and 5). Biochemical parameters were used to determine the content of glucose, cholesterol, urea, creatinine, the activity
of aspartic and alanine aminotransferases. Results. The introduction of caffeine at a dose of 40 mg/kg led to a decrease in
glucose levels below normal and an increase in cholesterol and urea concentrations. The use of caffeine at a dose of 100 mg/kg
caused a decrease in glucose levels below normal and an increase in urea concentration. With the introduction of dioxidine
at a dose of 200 mg/kg, an increase in the level of glucose, cholesterol, urea, as well as the activity of AST and ALT was taken.
The combined use of caffeine and dioxidine by the 15th day led to 100 % mortality in experimental animals. Conclusions. The
results of the experiment indicate that the introduction of caffeine at a dose of 40 mg/kg and 100 mg/kg leads to an increase in
most of the measured parameters relative to the control values, but they do not go beyond normal values, however, a decrease
in glucose levels is noted. These changes in indicators are due to the predominance of catabolic processes over anabolic ones.
In animals treated with dioxidine, a significant increase in the concentration of metabolites and the activity of blood enzymes
was found, especially an increase in AST and ALT was noted, which indicates a predominant lesion of cardiomyocytes. The
mortality rate of the experimental groups receiving caffeine and dioxidine together by the last day of the experiment is due to
the action of an excessive stress factor leading to the depletion of the adaptive capabilities of the organism and the death of
experimental animals.
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BBepeHue

B odurmansHol MeguiiHe KOperH NpruMeHsieTCst
Kak Cpe/ICTBO, OKa3bIBarolIjee MICUX0CTUMYIHUPYHOIINH
Y aHanenTuueckuit 3¢ @exrol. [ToMrMo mMpoKoi pac-
MPOCTPaHEeHHOCTH B KaueCTBe JIeKapCTBEHHOTO CPeJi-
CTBa, OH MPUCYTCTBYET BO MHOTMX TIPOAYKTAX TIUTaHHUS
1 KoemHcozeprkaiux Harmutkax [1]. TlpumeHeHue
Ko(erHa B KaueCTBe IICUXOMOTOPHOTO CTUMYJISTOPA,
T7IaBHBIM 00pa30M, OCHOBAHO Ha ero CrioCcOOHOCTH
TIOBBIIIIATh KOHL[EHTPALIMI0 BHUMAaHUsI, CHUXKATh T10-
TpeOHOCTh OpraHM3Ma BO CHe, CHUIMaTh YyBCTBO YCTa-
JIOCTH, a TaKXKe y/yulllaTh GU3ndecKyro paboTocrnocob-
HocTb [2]. Kode v ipoayKThI, copeprkaiiue KodenH,
B/IUSTIOT HAa CE€P/IeYHO-COCYAUCTYIO CUCTEMY, OKa3bIBasi
TI0JIO’KUTETbHBIN UHOTPOITHBIM U XPOHOTPOITHBIH (-
(ekThl. [1py HapyIIIEHUSIX MO3TOBOTO KPOBOOOpaIljeH st
ero rprUMeHeHHe OKa3bIBaeT COCY/I0pacCIIUpsItoIee
nerictue [3, 4]. KoderH oka3biBaeT 3HaUMTeIbHOE
BO3/]eliCTBYE Ha 1|eHTPa/IbHyI0 HEPBHYIO CUCTEMY, CTU-
MYyJIUpYeT IBUTaTe/IbHYI0 aKTUBHOCTb U BbI3bIBaeT
aHKCHOTeHHbIe cBoMcTBa. Kpome Toro, oH 0Ka3biBaeT
He TOJIbKO TICUXOCTUMY/TUpYOLTiee eliCTBYe, HO 1 aHa-
JIenTUUeCKoe — aKTUBU3UPYeT COCY/A0/IBUTaTe/IbHbII
Y JIbIXaTe/IbHbIN LeHTPbI MPOJ0AroBaToro Mo3ra [5].

B CBsi3U C IMPOKUM yrioTpebieHrneM KohernHCo-
JiepyKallyX MpOAYKTOB [6] BasKHBIM BOIIPOCOM SIBJISIETCSI
B3aUMO/IelicTBHe Ko(erHa C BellleCTBaMMU, CII0COOHBIMU
TIPOSIB/ISITH TOKCUUecKuit 3 ekt [7]. B yacTHOCTH,
3¢ deKThl 0JHOBPEMEHHOTO BBe/IEHHSI B OPTaHK3M KO-
(herHa ¥ AMOKCHUMHA Ha OMOXUMUUeCKHe TToKa3aTe/n
KPOBU HE/J0OCTaTOUHO H3yueHbI.

Llenb vcceioBaHus: OLIEHKA CTeNeHU BO3/IeMCTBUS
Ko(herHa ¥ IMOKCUIMHA Ha OMOXMMIUeCKe TTOKa3aTe/Th
KPOBU MBbIIIIel B TeCTe BBIHY)K/[EHHOTO TIJTaBaHUs.

MaTepMaﬂbl n MmetTobl
VccnenoBaHre O6b1JI0 BBITTOTHEHO B COOTBET-
CcTBUM C XebCUHKCKOU /leKnapaijieii BcemupHoit
MeuiuHCKOM AccolMaliii 0 TYMaHHOM OTHOLLIeHUH
K >kuBOTHbIM (2000), ’KeHeBckoii koHBeH1[uel (1996)
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U ¢ ogobpeHus aTUUeCcKOro KomuTteTa CapaToBCKO-
IO roCyZlapCTBEHHOI'0 MeIULIMHCKOIO YHUBEPCUTETA
M. B.U. PazymoBckoro (ripotokos Ne 3 ot 06.11.2018).

s s5KciepuMeHTa Ob110 B3TO 36 MbIieil: Gec-
IIOPOZHBIe CaMLibl BO3pacToM 7—8 Hezleslb U MacCou
3545 rpamm, cofeprKaBIIMecs B yCJI0BUSIX BUBAPUS
C HOpMaJIbHbIM TeMI1epaTypHbIM U CBETOBBIM PeXXHMOM.
JKuBoTHbIe ObLM pa3zeneHbl CIydaiiHbIM 06pa3om Ha 6
IPYIII, KOTOPBIM Ha MPOTsUKeHnu 15-TU IHen rucciiesio-
BaHWs BBOJW/IM CJIeAYIOIIHe BellleCTBa: BHY TPHKey-
ZouHOo KoerH B fio3e 40 mr/Kr (1-51 onbiTHast), KohernH
B f103e 100 Mr/kr (2-s1 OTbITHAsT), BHYTPUOPIOIIIMHHO
IoKcuuH B fioze 200 mr/Kr (3-s1 ombITHasi), COBMECTHO
kodenH B f03e 40 mr/kr ummn 100 Mr/Kr v IUOKCHTUH
B fo3e 200 Mr/kr (4-s1 U 5-51 ONIbITHBIE TPYMIIBI COOT-
BETCTBEHHO). JKUBOTHBIE IPYIIITbI KOHTPOJIS TO/TyYau
5KBHBaJIeHTHOE KOJIMUeCTBO (PH3M0JI0rMUeCcKoro pac-
TBOpa BHYTPUOPIOIINHHO.

17151 u3yueHust OJHOTO U3 SH/I0(EeHOTUTIOB Jierpec-
cuu (TI0BeZIeHUsI OTYAasHUS) UCTI0/Ib30Ba/IU TeCT MPUHY-
nuTenbHoro TiaBanus [Topconta [9, 10]. )KuBoTHBIX
13 SKCIepUMeHTa BbIBOAWUIMN Ha 15-i1 feHb, IPOBOAs
JleKanuTalyo 1oj, 3(pUpHbIM HapKo30M. [larnee BbIO-
Hs1TA 3a00p KPOBH [|1s TIO/TyYeHHsI T1a3Mbl, KOTOPYIO
B Jla/IbHelI1IeM oJBepraay (poToMeTpruyeCcKoMy aHaIu-
3y Ha T0/TyaBTOMaTHuUeCKOM aHasm3arope «Vitalon-400»
C WCTI0/Th30BaHKeM CTaHZAAPTHBIX HAOOPOB PeaKTHBOB
(«Vital Diagnostics Spb»).

[171s1 oLleHKM M3MeHeHu MeTaboMyecKux ToKasa-
TeJsiell roMeocTasa OTpe/esisiiv COflep>KaHue TTH0KO3bI,
X0JIeCTeprHa, MOUeBUHBI, KpeaTHHUHA, acliapariHOBOU
1 asaHuHOBOW amuHoTpaHcdepas (ACT, AJIT).

AHanu3 rojyYeHHbIX pe3y/bTaTOB IIPOBOAUIICS
Ha ocHoBe rporpammbl «STATISTICA 10» (StatSoft®,
CIITA) u Bk/TrOUasn B cebst KCIIO/Tb30BaHKE HerapamMe-
TPUUECKOU CpaBHUTeTbHOU cTaTUCTUKHU (U-KpuTepus
MaHHa—YWUTHU). YPOBEHb 3HAUMMOCTU HYJ/IEBOU CTa-
TUCTUYECKOM TUIOTe3bl NpUHUManu paBHbIM 0,05.
[l KaXKoro rnokasaresist BBIYAC/IsUIA Mefivany (Me),
25-i1 1 75-1 npoueHTyu npusHakos (Q1; Q3).
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Pe3ynbTraTtbl U 06Cy)XaeHue
B pe3yssrare MpoBeeHHOT0 3KCIIepUMeHTa Ob1Io
YCTaHOBJIEHO, UTO TOCJIe BBeAeHUsI KOerHa U JUOKCH-

Buoxummnuyeckue nokasatenu KpoBu Mbilleil Ha ¢poHe BBefieHUs KodenHa n JUoKCUaUHa

JIMHa HaO/TF01ar0TCs U3MEHeHUs1 B OMOXUMHUECKUX T10-
Ka3are/isiX KPOBH )KUBOTHBIX, KOTOPbIE 3aBUCAT OT /103bI

BBO/IMMBIX BEITIECTB U MPOIO/DKUTETLHOCTH TPOBE/IeHHSI
3KcriepuMenTa (tabs. 1).

Ta6bnuuya 1

Table 1

Biochemical parameters of mice blood against the background of administration of caffeine and dioxidine

Ipynnbi >xuBOTHbIX/Animal groups

I'IepBaﬂ OonbITHaA

BTOpaﬂ onbiTHaA

Tperbs onbITHAs

Moka3satenu/ (KodenH (KodeunH (duokcuaun
Indicators KoHTponb/ 40 mr/kr)/ 100 mr/kr)/ 200 mr/xr)/
ontro e first experimenta econd experimenta The third experimental
C | The fi i | S d i | he third i 1
(Caffeine (Caffeine (Dioxidine
40 mg/kg) 100 mg/kg) 200 mg/kg)
7,21
I'nroko3a 3,30 "
(MMoTB/1)/ 5,87 3,62 (1,94; 3,40) (5.91;7.87)
Glucose (3,73; 7,42) (2,38, 5,11) p,<0,001 p,=0,027
(mmol/l) T p,=0,004 ~0.230 p,<0,001
P p,<0,001
Xonecrepux 0.57 0,70 © 4(;’.6(; 68) (0,4(;’;9 ?,02)
(mmose/)/ Cholesterol i (0,65;0,73) T p,=0,018
(0,36; 0,61) p,=0,476 1
(mmol/l) =% 5 p=0,014 e p,=0,169
! p,=0,034 2
2 p,=0,069
5,42
421 -
MouesuHa (MMOJIB/JT)/ 3,07 3,28 (3,56; 4,98) (4'5_4' 6,04)
. (4,77; 5,39) _ p,=0,004
Urea (mmol/l) (2,67; 3,50) _ p,=0,036 _
p,=0,009 0015 p,=0,969
LI p,=0,039
53,40
51,51 >
ANT (EQ/n)/ 47,36 (42 gg_,1527 20) (38,89; 63,23) (50.2.0 5(?1,%4)
ALT (U/L) (30,76; 49,89) 30 p,=0,005 p1_0'1 a1
P,=0,305 p.=0.329 p,=0,
2 p,=0,480
346,5
233,11 o
ACT (EQ/n)/ 225,5 a 78178,2561) 34) (213,62; 265,59) (331 '33'030617’0)
AST (U/L) (159,75; 274,25) QN p,<0,001 P,=
p,=0,341 p.=0.032 p,<0,001
2 p,<0,001
209,45
KpeaTuHuH 76,3 o
(MKMOnb/ 1)/ 74,36 (52 5’?}31 N (56,7;97,48) (74;')91'023059'63)
(:(f;tc')?/'ge (45,94, 93,75) p,=0,412 %:gggg p.=0,005
2 p,=0,027

[pymeyanusi: B KaxXA0M Clyyae NpuBefeHbl MeanaHa, BEPXHUM 1 HUXKHWIA KBapTUauW; p1 — No CpaBHEHUIO C KOHTPOIbHON
rpynmnown, p2 — Mo CPaBHEHMIO C MePBOW OMbITHON rPYMNMNoN, p3 — MO CPaBHEHWIO CO BTOPOW OMbITHOM MPYNMOW.

Notes: median, upper and lower quartiles are given in each case; p1 — compared with the control group, p2 — compared with
the first experimental group, p3 — compared with the second experimental group.
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PaHee Ob110 MOKa3aHO pa3HOHATIPaB/IEHHOE [1030-
3aBUCHMOe JelicTBUe KoernH-OeH30aTa HaTpHsl Ha ak-
THUBHOCTb JTM30COMHBIX (pepMeHTOB TieueHu [11]. Tak,
[lo3a 2,5 MI/KT IPUBOJW/IA K YMEHBLIEHHUIO CKOPOCTH
pa3BUTHs U TTyOHHBI TUTIOTEPMUH KPBIC B ITpOLjecce
OXJIaXK/IeHUsI U OKa3bIBajla CTabuin3upytolee aei-
CTBHE Ha MeMOpaHbI TM30COM TIeUeHH, a fo3a 25 Mr/
KI' B MeHbIIIel CTereH! TOBbIIIaa CoCOOHOCTD XKU-
BOTHBIX I10/}/lep>KMBaTh TeMITepaTypy Tesa B YCI0BUIX
OXJIaXK/IeHUSI U TIPAKTUUeCKU He OKa3bIBasia CTabuiu-
3UPYIOLIero JelcTBYs Ha MeMOpaHbI JTM30COM.

B niepBoii OMBITHOI TPyTITe MbIlel, KOTOpbIe MOy-
YaJIi BHYTPYDKETYIOUHO KodeuH B fio3e 40 Mr/Kr, Habr0-
JlaTUCh CIeyIOLe U3MEHEHUS 110 CPaBHEHHUIO C KOH-
TPOJIeEM: YPOBEHbB I/IFOKO3bI YMeHbIancs Ha 38,3 %,
1 9TOT TI0Ka3aTe/ib ObIT HYKe HOPMbI; KOHIIeHTPaLiu
XOJIeCTeprHa U MOUEBUHbBI YBeJIMUUBAIUCh Ha 22,8 %
u 71,9 % coOTBeTCTBEHHO, HO OCTaBaJIMCh B TIpe/iesiax
HOpMBI (Tabs1. 1). BeposiTHO, 3TO MOXKET CBU/IETE/Thb-
CTBOBATb 00 yCUIeHUH KaTabonyeCcKUX MpoLeccoB
1oJ| BMsiHMeM KoderHa B yka3zaHHOM fio3e. Cozep-
JKaHWe KpeaTMHHHA U aKTHBHOCTh aMHUHOTpacdepas
CTaTUCTUYECKY 3HaUMMO He U3MeHsTCh. PaHee Ob110
YCTaHOBJIEHO, UTO BBejleHre Ko(enHa B fio3e 40 Mr/Kr
OKa3bIBaJ/I0 aHTUAeNpeCcCUBHBIN 3ddekT [12].

[Toka3zaresy KPOBH y MbIlleld BTOPOI OINbITHOM
TPYTIbI, TIOMy4aBiied kogerH B fio3e 100 Mr/Kr, Takxe
OT/IMYAJIUCh OT M0Ka3areseil KOHTpoJisi. OTMeuanoch
[IOCTOBEpHOEe CHWKeHWe YPOBHS IVIFOKO3bI Ha 43,8 %,
Y 3TOT TI0Ka3aTe/b ObLT HU>Ke HOpMbL. KoHIIeHTparust
MOYEeBHUHBI yBe/nunBasaack Ha 37,1 %, HO He TMpeBbI-
111a/1a HOPMaJIbHBIX TTOKa3aTesieil. YCTaHOBIeHO He3Ha-
UyHTe/IbHOEe MOBbIIIeHre YPoBHs TpaHcaMuHas (AJIT
Ha 8,8 %, ACT Ha 3,37 %) 110 CpaBHEHUIO C KOHTPOJIb-
HOW TpYIINON, HO MOKa3aTeay He BbIXOJUIU 3a I'pa-
HULIBI HOPMBI (Tabs1. 1). BeposiTHO, Kak U B c/iyyae
C TIePBOH OIBITHOM TPYIIIOM, 3TO MOYKHO O0OBSICHUTh
rpeo0sialaHueM B TKaHSIX KaTabolMuecKuxX peakiuit
HaJ aHabonnueckumu. [To cozep>kaHMIO X0sleCTeprHa
Y KpeaTMHWHA CTaTUCTUUYECKU 3HAYMMbIX U3MEHEeHU
BBISIBJIEHO He Ob110. PaHee 1oka3aH He3HaUMTe/TbHbIH
cTumyupytoryii 3deKT Mpu 0[HOKpaTHOM BBeIeHUH
ko(enHa B fo3e 100 mr/kr [12].

Y BCex »KMBOTHBIX, OMYYaBIIKX TOJBKO KO(eurH,
Hab/Ir01a/10Ch CHIDKEHHe YPOBHSI TVTFOKO3bI HUKe HOPMBI

EXPERIMENTAL AND CLINICAL PHYSIOLOGY

(Tabs. 1), 3HaUeHMs] OCTa/IbHBIX IMOKAa3aTe/ed 0CTa-
BaJIMCh B Mpejiesiax HopMbl. Ho y YKUBOTHBIX BTOPOW
OMBITHOM TPYMIIbI [0 CPABHEHHIO C TIepBO Hab/Io-
Jla/ioChb NOCTOBEPHOE CHM)KEHHE YPOBHSI MOUEBHHBI
Ha 20,3 %, yBe/MueHre KOHL[EHTpaLMM KpeaTUHWHA
n ypoBHsa ACT Ha 28 % u 27,8 % CcOOTBeTCTBEHHO.

Y TpeTbeli ONBITHOM IPYIIIbI )KUBOTHBIX, KOTOPbIM
BBOJIWJIA BHYTPUOPIOIIIMHHO AUOKCUIUH 200 MI/KT,
Hab/Tr01a/10Ch 3HAUNTe/IbHOE yBe/IMueHHe KOHLIeHTpa-
LMK MeTaboMTOB U aKTUBHOCTHU (pePMEHTOB KPOBH
(Tabmn. 1). YpoBeHb I/TFOKO3bI, XOJIeCTEPUHA M MOYe-
BUHBI JIOCTOBEPHO yBesnuuBascs Ha 22,8 %, 57,8 %
n 76,5 % COOTBETCTBEHHO OTHOCUTETbHO KOHTPOJIS,
HO IOKa3are/u Xo/eCcTepuHa U MOUeBHHbI OCTaBaIMCh
B Mpejiesiax HOpMbI. [0 cpaBHEHUIO C KOHTPOJIBHOU
TPYNIION MBI CTaTUCTUYECKU 3HAUMMO YBeJIu-
yKMBasaCh aKTUBHOCTb acliapTaTaMUHOTpaHChepasbl
Y ajlaHMHaMUHOTpaHcdepasbl (Ha 53,7 % u 12,8 %
COOTBETCTBEHHO), KOTOpbIe 00/1a/lal0T OpraHOCIeL|-
(bMUHOCTBIO M MOTYT C/TYKUTh MapKepoM MOBPeX/1eHHs
rernaroLyuToB Wi KapAruomMuouuToB. [ToBeienre ACT
nipu ogHOBpeMeHHOM pocte ACT u AJIT, BeIxozsi e
3a mpe/ie/ibl HOpMaJ/ibHBIX 3HaueHul (ko3 duiimeHT
Putuca Gonbiiie 2) CBUETENBCTBYET O MperuMyliie-
CTBEHHOM ITOpakeHUH KapJAUOMUOLIMTOB. B Haiem
vccnenoBanny ko3 duiuenT Putrca cocrasun 6,49.

ITpu cpaBHeHMM GMOXUMUUECKHUX TIOKa3aTeseil Tpe-
Thel OMBITHOW I'PYIIbI C )KUBOTHBIMHU, MOJTyYaBIIUMU
koenH 40 mr/kr u 100 Mr/Kr, yCTaHOB/IEHO CTaTHUCTH-
YyeCKy 3HauMMOe TIPeBbIIIeHe YPOBHS IVIFOKO3bI Oosee
yeM B 2 pa3a. CTaTUCTUUYECKU 3HAUUMbIX U3MeHeHUH
B YPOBHE MOUEBHUHBI TI0 CPABHEHUIO C NEPBOM OMBITHOM
TPYTITON OTMeYeHO He ObII0, HO 0 OTHOIIIEHHIO KO BTO-
POi JaHHBIM MOKa3aTe/ib JOCTOBEPHO yBeIUUMUBAJICS
Ha 28,7 %. Copnepxanve ACT cTaTUCTUYeCKH 3HAUMMO
TPEBBILLIA/I0 3HaUeHHe 3TOr0 MoKa3aTessi Y OMbITHBIX
TpyTII, KOTOPbIM BBOAWIN KodenH, Ha 90 % u 48,6 %,
a ypoBeHb AJIT MO OTHOILIIEHUIO K HUM YBeJIUUHBAJICS
He/I0CTOBEpHO.

Y yeTBepTOI ¥ MATON OMBITHLIX TPYIII MPH CO-
BMeCTHOM BBeJleHHnU KodenHa (B fo3e 40 Mr/Kr wiu
100 mr/kr) u auokcuarHa (B fo3e 200 Mr/Kr) cooTBeT-
CTBEHHO K 15-m cyTkam Habmoganack 100 % cmept-
HOCTb >)KUBOTHBIX, UTO, BEPOSITHO, MOKeT OBITh CBSI3aHO
C [leiCTBHeM Ype3MepHOro I10 CUJle, JIUTe/IbHOCTY UH
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KPaTHOCTH BO3/|eMCTBUS [TaTOIeHHOTO Pa3/ipakuTesis,
TPUBOZSLLEE K UCTOLLEHHUIO a/lanTalMOHHBIX BO3MOX-
HOCTel opraHusMa U rubesu sKCrepruMeHTalbHbIX
JKUBOTHBIX.

BbiBOAbI

ITpu cpaBHeHMY C KOHTPOIBbHOM FPYNION MbIIlIed
YCTaHOBJ/IEHO:

— BHYTPWKeTy[OUHOe BBe/leHHe KoderHa B j03e
40 Mr/Kr npuBOJUIO K CHUKEHUIO YPOBHS IVIFOKO3bI
HIKe HOPMBI Y YBeJIMYEHUIO KOHLIEHTpaL[M1 X0JlecTe-
pHHa U MOYEBUMHBI, KOTOPbIe 0CTaBa/IMCh B Ipejie/ax
HOpMBI. CoZiepykaHue KpeaTHHHWHA U aKTUBHOCTh aMH-
HoTpac(epas CTaTUCTUUeCKHU 3HAUMMO He U3MEeHSITUCh;

— BHYTPWKeTy[0UHOe BBe/leHue KoderHa B jo3e
100 mr/Kr NprBOJWJIO K CHUKEHHUIO YPOBHS [VIFOKO3bI
HIDKE HOPMBI U YBeJIMYEeHUI0 KOHL[EHTPALMK MOYEBHHBEI,
HO B MIpe/iesiax HOpMaJlbHbIX 3HaueHUd. CozlepykaHue
XOJleCTepyHa M KpeaTUHMHA CTaTUCTUUYeCKA 3HaUMMO
He U3MEHSUINCh;

— BHYTPHUOPIOIIMHHOE BBeZleHHe AUOKCUINHA
B 7103e 200 MI/KT NMPUBOAWIIO K YBEJIMYEHUIO YDOBHS
[JIFOKO3Bbl, XOJIeCTePUHA, MOYEBHUHEI, a TAK)KE YBeIrnyue-
HUIO aKTUBHOCTH acliapTaTaMUHOTpaHCcdepasbl U ajna-
HHMHaMUHOTPaHC(epasbl, IPU 3TOM MOKa3aTesu XoJje-
CTeprHa U MOUEBUHbI OCTaBa/IMCh B I1pe/iesiax HOPMBbI;

— COBMeCTHOe BBefieHue KodeunHa (B fo3e 40 mr/
Kr win 100 mr/kr) u guokcuguHa (B go3e 200 mr/kr)
COOTBETCTBEHHO K 15-M cyTkam npusoguio K 100 %
CMEpPTHOCTH JKCIIepUMeHTa/IbHbIX KUBOTHBIX.
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II MEXXKAYHAPOAHAA OJINMIINAZA c b
10 AJIJIEPTOJIOTUU U UMMYHOJIOTUA

Mockea 24-26 uroHa 2021

Yeaxcaemolie konneau!

BcemupHaa opraHusauma no UMMYHOMNATO0rMU NPOBOAUT
BTOPYIO MEXAYHAPOAOHYIO OTIMMNUALY NO ANNEPTONOITMN U UMMYHOJ10TM
ANA CTYAEHTOB U MON0AbIX y4eHbIX Ao 33 ner.

Llenbto nposegeHNA 4aHHOMO MeponpuUATUA ABNAETCA BblABAEHNE Hanbonee TaNaHTIMBbIX CTy4eHTOB
M MO1I04bIX Y4€HbIX, CTUMY/ZIMPOBAHNE UX MHAMBMAyaﬂbHOVI HaquO-I'IpaKTM‘-IeCKOﬁ AeATENbHOCTU
B 0obnactm annepronorni 1 UMMyHOJ10TUN.

Mobeanteneit Onnmnuagbl 6yaet onpeaensatb Kopw,
B COCTaB KOTOPOro BOMAYT BeAyluMe 3apyberkHble U 0TeYeCTBEHHbIE YUYEHbIE,
npeacTaBAsAoWME BY3bl M BEAYLIME HAYUYHble YYpEXAEHMA MMpa.

OduumanbHble A3bIKM ONMMNNaAbI — AaHTTUIACKUIA U PYCCKMIA.

Onvmnuaga NpoBoAMTCA B ABA 3Tana: 3a04HbIM 3Tan M OYHbIN 3Tan.

e Ha nepsom (3aouyHom) 3Tane y4acTHUKM OnMmnuaZbl BMeCTe ¢ 3asBKOM noaatoT B Oprkomutet
cBou maTepmanbl go 15 anpens 2021 roga.

e BTopoli (ouHbIN) 3aKAOUMTENbHDBIM 3Tan Oanmnuazbl byaeT npoBoauTbcs 24—26 nioHsa 2021 roga B
AHV paboTbl NpeacTaBUTENBHOIO HaydHOro GpopymMa, BKAOYAtOLWEero BceMmpHbIi KOHrpecc no
actme, anneprum n XOBJ1, a Takke BcemupHyto Wwkony no anneprumn nog arngont World Allergy
Organizatioin (WAOQ), B KOTOpPOW NPMMYT y4acTue BeayLMe y4eHble MUpa.

YYacTHMKM BTOPOrO 3aKA0UMTEeNbHOro 3Tana OAnmMmnuaapl nosyyaTt npaso 6ecnaaTHoro yyactums
KaK BO BceMMpHOM KOHrpecce, Tak U BO BcemmpHOI WKone no annepruu.

MNobeautenn Onumnuagpl byayT HarparkaeHbl MeaansaMu U NOYETHbIMKU cepTUPUKATaAMM.

Kpome TOro, oHu noay4yaT BO3MOXHOCTb:
e HecnnaTHO y4yacTBOBaTb BO BCEX Hay4YHbIX dopymax 2021 roga, NpoBOAMMbIX NOA 3rna0M
BcemmnpHo opraHnsaumm no UMMYHOMNATON0IMN;

® npeacTaBUTb AOKNAZ (YCTHbIM MM CTEHAO0BbLIN) Ha BcemnpHom dopyme No MMMYHONATOOMMM U
pecnupaTopHoOi annepruu;

e 6HecnnatHo onyb6AMKOBaTb CTaTblo IMBO TE3UCHI B MEXAYHAPOAHOM XYypHane, MHAEKCUPYEMOM B
Web of Science.

MonHasa nHeopmauma o Il MexKayHapoAHON onMMNUage nNo anneproaorum ¥ UMMyHoO0rUU
6yaer ony6aMKoBaHa Ha caiite WWW.iSir.ru.

3AABKY 1 MATEPUA/bI ANA YYACTUA B ONUMMNUALE HEOBXOAUMO MPUCNATD
00 15 Anrenda 2021 ropnA B AAPEC OPTKOMMTETA:
BcemupHas opraHusaumua no ummyHonatoaorum, UHCTUTYyT ummyHodpumsmonorum,kadeppa
nMmmyHonorum v annepronormm PYH

117513 Mocksa, yamua OcTtpoBUTAHOBaA 4.
Cnpasku no tenedoHy: + 7 495 735 1414 (nH.,cp.,nT. nocne 13:00) e-mail: info@wipocis.org

WWW.isir.ru



