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Pe3ome. KopoHaBupyc cnocoOeH OKa3bIBaTh ASHCTBUE HA pa3jIMUHbIC OPraHbl U CUCTEMbI, HE SIBJISICTCSI
MCKJIIOYeHUEM U UMMYHHas1 cucrteMa. [Ipu 3ToM cocTosiHMe UMMYHHOM CUCTEMbl MOXKET M3HAYaJIbHO Me-
HATBHCS Y TTALIMEHTOB C UMEIOIIEICS KOMOPOUAHOM HEMH(pEKIITMOHHOW HO30JIOTHE.

Llenbro HacTosIIIErO MCCIeAOBaHUS ObLIO M3yYeHUEe OMOXMMUYECKUX U UMMYHOJIOTMYECKMX MapKepoB

HeOJIarONPpUSTHOTO UCX01a IIPU KOPOHABUPYCHOU MHGEKIIMU Y TTalIMeHTOB C apTepuaIbHOI T'MIIePTEH3UCH.

B perpocrniektuBHOE MccienoBaHue BKiItoueHo 47 maimeHToB ¢ COVID-19 u apTepuanbHOl TUTIEPTEH-
3Ueil, KOTOPBIM OBLIO IIpoBeacHO uccienoBanue C-peaktuBHoro 6enka (CPB) unrepaeiikuna-6 (I1L-6) c
OIIEHKO YPOBHSI MOBBIIIEHUSI MAapKEPOB U Ucxoaa 3a0oaeBaHus. M3 HUX My>kuuH 23, >XeHIIUH 24, MeaaHa
BO3pacTa MY>KUMH 54, )KEHILIWH 57 JIeT.

Y nanuenToB ¢ COVID-19 u aptepuanbHoii runepreHsueit (Al), rocnuTaiu3upoBaHHBIX B CTallMOHAD,
Habmonaercs napauieibHoe yBeqnyeHue 1 CPb u 1L-6. BoIsiBlIeHBI CTAaTUCTUYECKY 3HAYUMBbIE PA3IMYUs 10
ypoBHsiM CPb u IL-6 y maniueHToB ¢ 61aronpusiTHBIM M HeOJIarorpusiTHBIM ucxonoM, ypoBenb CPb u 1L-6
Yy YMepIIMX MaeHTOB ObUT BBIIIE M HE MMEJ TeHACHIIUM K CHIDKeHMI0. TakuM o6pa3oM, OTHOBPEMEHHOE
yBeanyenue CPB u 1L-6 y manmentoB ¢ COVID-19 u Al siBiisieTcst HeG1aronpUsITHBIM MPOTHOCTUYECKUM
nmapaMeTpoM B OTHOIIIEHUM BbIXKMBAEMOCTU OOJTBHBIX.
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IMMUNOLOGICAL AND BIOCHEMICAL MARKERS OF
ADVERSE OUTCOME IN COVID-19 AND ARTERIAL
HYPERTENSION

Mordyk A.V.>*, Bagisheva N.V.2, Moiseeva M.V.?, Antipova E.P.2,
Streltsova V.V.2

¢ Omsk State Medical University, Omsk, Russian Federation
b National Medical Research Center for Phthisiopulmonology and Infectious Diseases, Moscow, Russian Federation

Abstract. Coronavirus is able to affect various organs and systems including the immune system. At the same
time, the state of the immune system may be initially changed in patients with pre-existing comorbid non-
infectious disorders. The aim of our study was to evaluate biochemical and immunological markers of adverse
outcomes in the patients with new coronavirus infection with underlying arterial hypertension.

The retrospective study included 47 patients with COVID-19 and arterial hypertension, who underwent a
study of C-reactive protein (CRP), interleukin-6 (1L-6), assessing the increased values of these markers and the
outcomes of the disease. The study group included 23 male and 24 female patients at the median age of 54 (for
men), and 57 years old (for women).

Upon admittance of the patients with COVID-19 and hypertension to the hospital, a parallel increase in
both CRP and IL-6 was registered in these cases. Statistically significant differences were found in the levels of
CRP and IL-6 in patients with a favorable versus unfavorable clinical outcomes. The levels of CRP and IL-6 in
deceased patients were higher and did not tend to decrease. Thus, the simultaneous increase in CRP and IL-6
in patients with COVID-19 and hypertension is considered an unfavorable prognostic parameter for patients’

survival.
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BeeneHue

B mapre 2020 roma BcemupHas opraHuzalus
3IpaBOOXpaHeHUsI OOBSIBWJIA O Havaje MaHIeMUN
COVID-19, B mae xe 2023 rona ctaTyc maHAEMUM JJIsI
COVID-19 6b11 cHAT. 3a Tpu roaa, 1Mo JaHHbIM Opra-
HM3alMU, BCETO B MUpeE 3aperucTpupoBaHo doee 700
MJIH CJIy4aeB 3apakeHHUsl KOPOHABHUPYCOM, U3 KOTO-
pbIx 0ojtee 20 MJTH CTaJIM JICTaIbHBIMUA. DTO HE O3Ha-
JaeT, YTO KOPOHABUPYCHAST MHMEKINS He HY>KIACTCS
B HajbHeieM n3dydeHnu. CoxpaHsIeTcs PUCK TSKe-
JIOTO TeYeHUsT 3a00JIeBaHMsI, OCOOCHHO Y MallMeHTOB
¢ KoMopOumHoit nmatonorueit [1, 2, 3]. XpoHuueckue
3a00JIeBaHUsI YBEIUUYMBAIOT PUCK HEOJIaronpUsiTHO-
ro ucxoma 3aboJjieBaHMsI, BIUIOTh 110 jJeTajabHoro. I1o
JMaHHBIM MCCJIEIOBaHUI, HAMOOJIbIIIEe YUCIO TOCIH-
TaJIM3alUi, TSKEJIOro TeUYCHUST U HEOIaroIpusITHBIX
HWCXOJIOB KOPOHABUPYCHON WHMOEKIINKM BBISIBICHO
y ITallMCHTOB C COITYTCTBYIOIINMM 3a00JIcBaHUSIMU
CepIAeYHO-COCYAUCTON cUCTeMEI |6, 7].

Ocoboe BHMMaHHWE B JaHHOW CUTyalluud OTBO-
IUTCST W3YYEHUIO peaklMU MMMYHHON CHUCTEeMBbI
yeJoBeKa Ha BCTpeuy C KOPOHABUPYCOM IIPU CO-
yeranuu COVID-19 u KoMOpOUIHONM ITaTOJIOTUM.
B wactHOCTH, peub naeT 06 UMMYHHOM BOCITAJICHUH,
COTIPOBOKIAIOIMICMCSI  TTOBBIIEHHBIM ~ TPOMOO0O00-
pazoBaHueM [3]. CocTosiHue MMMYHHOU CHUCTEeMbI
XapaKTepu3yeTcsl OOJIBIITUM KOJUYECTBOM TMapame-
TpoB (C-peakTuBHbIi 610K (CPB), nuHTepiaeiiKuHbI
U T. A.), OMHAKO MOMUCK MapKepoB TSKECTH IJIsI OT-
JeJIbHBIX TPYII MallMeHTOB MpoaosrkaeTcs. B psme

WCCIICNOBAaHNIT WM3ydJajdach 3aBUCHUMOCTBH TSDKCCTH
tedeHust COVID-19 y nmauueHToB ¢ AI' OT ypoBHS
NMMYHOJIOTUYECKNX MapKepoB, B APYTHX HCCIIEIO-
BaHUSIX paccMaTpuBajach 3aBUCUMOCTb MCXOJa 3a-
6osieBanus ot ypoBHsI CPB m mHTEpHIeiKMHOB TIpuU
MoHoHo3oioruu COVID-19 [3, 4, 5, 8, 10], usyue-
HHE Xe 3aBUCUMOCTH YPOBHSI MapKEPOB BOCTIAJICHUS
U ucxona 3aboneBaHus y nmauueHToB ¢ COVID-19 u
apTepuanbHOM runepreH3ueit (Al') He TPOBOOMIOCH,
YTO U OMPEACUIO aKTyaJbHOCTb MPEACTaBICHHOIO
WCCIICIOBAHMSI.

Iens uccnenoBanns — M3ydyeHre OMOXMMUYECKUX
1 UMMYHOJIOTMICCKUX MapKepoB HEOIAarompusiTHO-
ro Mcxoja Mpu KOPOHABUPYCHON MHMEKIIUY Y TTallu -
€HTOB C apTepHaAJIbHOI TUIIePTCH3NCH.

MaTepmanbl N MEeToAbl

B peTpocnekTuBHOE Hcclea0oBaHue BKIIIOUEHO 47
narnueHToB ¢ COVID-19 u aprepuanibHO TUIIEPTEH-
3ueit (Al'), u3 HUX 23 yeoBeKa My>KUWH, 24 XeHIIU-
Hbl. Mennana (Me) (Qg,5-Q,75) BO3pacTa MyK4YMH
cocraBwia 56 (51-59) set, Me (Q,,5-Q, ;) Bo3pacTta
KEHIIUH — 58 (54-61) JieT, CTaTUCTUYECKU 3HAYMMbIX
pa3IM4IMii IO BO3PACTy CPear MYKYWH W KCHIIWH
oOHapyxXeHo He Obu10. BeceMm manimeHTam, BKIIIOYEH-
HBIM B MCCJIelOBaHUE, ObUIO MPOBEAECHO U3MEPEHIE
C-peaktuBHoro 6enka (CPB), wuHTepaeiikuHa-6
(IL-6) ¢ OLIEHKOI1 yPOBHSI ITOBBILLIEHUST JAHHBIX Map-
KepoB. Takke olleHMBaIaCh 3aBUCUMOCTb TUHAMUKU
JTAHHOTO OMOXMMUYECKOTO W WMMYHOJIOTUYECKOTO
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TABJINLIA 1. YPOBHU CPE W IL-6 NMPU NOCTYNNEHUA Y NALIMEHTOB C COVID-19 U AT, FOCMUTAJIU3UPOBAHHbBIX

B CTALIMOHAP
TABLE 1. LEVELS OF CRP AND IL-6 AT ADMISSION IN PATIENTS WITH COVID-19 AND AH ADMITTED TO THE HOSPITAL
Me (Q, ,5-Q, 75)
Mapkepbl - -
Markers He6naronpuatHbii ucxon | BnaronpuaTHbIM ucxon y4 p
Unfavorable outcome Favorable outcome
CPB, mr/n / CRP, mg/L 64 (42-66) 24 (18-36) -2,37181 0,017702
IL-6, nr/mn / IL-6, pg/mL 83,2 (27,6-141,0) 15,4 (3,5-30,5) -2,21949 0,026454

MpumeyaHue. Z — kputepunt MaHHa—-YUTHNU.
Note. Z, Mann-Whitney U test.

TABNULIA 2. YPOBHM CPE U IL-6 B AMHAMUKE (YEPE3 7 IHEW NOCINE FOCMMUTANU3ALWM) Y NALMEHTOB C COVID-19 U AT
TABLE 2. CRP AND IL-6 LEVELS IN DYNAMICS (7 DAYS AFTER HOSPITALIZATION) IN PATIENTS WITH COVID-19 AND AH

Me (Q, 5-Q, 75)
Mapkepbl ~ -
Markers He6naronpuatHbii ucxon | BnaronpuaTHbIM ucxon, 4 P
Unfavorable outcome Favorable outcome
CPB, mr/n / CRP, mg/L 58 (51-90) 14 (6-25) -2,84726 0,004410
IL-6, nr/mn / IL-6, pg/mL 128,4 (36,7-182,3) 10,3 (2,4-31,0) -2,30653 0,021082

MpumeyaHue. Z — kputeput MaHHa—-YUTHWU.
Note. Z, Mann-Whitney U test.

MapKepoB M UCXOI 3a00yieBaHMS (CKMB WJIM yMep Ma-
nueHT). O0paboTKa JaHHBIX IMpou3BemeHa B Excel.
CraTtuctuyeckasi o0paboTKa JaHHbIX Obl1a MpoBe-
JieHa C MCII0JIb30BaHMeM IporpamMmbl Statistica 8.0:
paccuMThIBaIM TOKa3aTeJu OIMCATeIbHONM CTaTU-
CTUKM, CTATUCTUYECKYIO 3HAUMMOCTh pa3jiIMuMii Be-
JIMUYMH TOKa3aTeJei MeXay rpyIraMy Oonpeaessiin
C TIOMOIIBIO HelapaMeTpUIeCcKOro Kpurepus MaH-
Ha—YutHu (Mann—Whitney U test).

PesynbTathl 1 06CYyXaeHWe

V¥V nmauuenToB ¢ COVID-19 u AI, rocriuranusu-
POBaHHBIX B CTallMOHAp, HaOJIOJalIOCh OIHOBpE-
meHHoe yBenmuenne 1 CPb u 1L-6 (Tabi. 1).

BbIsiBIIeHBI CTaTUCTUYECKU 3HAYMMBbIC DPA3TAUMS
no ypoBHsiM CPB u IL-6 y marimeHToB ¢ Gyiarorpu-
SITHBIM U HeOJIaronpusiTHBIM ucxoaoMm, yposeHb CPb
n 1L-6 y yMepIInx NalyeHTOB OB BBIIIE, Pa3Indus
MEXKIy TpyInaMy CTaTUCTUYECKU 3HAUMMBI (Ta0I. 1).

B paznnuHbIX ucciienoBaHUsIX ObLIO TOKa3aHo,
4yto y nanueHToB (n = 1302) ¢ TsoKenbiM TeYeHreM
COVID-19 yposensb IL-6 6but B 3 pa3a BbIlle, YeM
y HNAllMeHTOB C JIETKUM,/yMEpPEeHHBIM TeYeHUEM 3a00-
neBaHus (p < 0,001) [5]; yBeauyeHre KOHLIEHTpaLIUU
IL-6 accoumupyercsi C pUCKOM JieTallbHOCTH [9]; 110
naHHbIM Ruan Q. M coaBT., cpemHsisI KOHILEHTpa-
nust IL-6 y BIIOCIEACTBMM YMEPIIMX ITalIMEHTOB
(11,4£8,5 Mr/mir) ObL1a TOCTOBEPHO BBIIIC, YEM Y
BbDKUBIIKX (6,81+3,6 rir/mi; p < 0,001) [8]; mo ma-
TepuajaM Ipyroro MertaaHanausa (9 McCaeqOBaHUIA,
1426 nanueHTOB), CpenHsise KoHLeHTpauus 1L-6 y
«TsKesbix» MmanueHtoB ¢ COVID-19 6bu1a mocto-

BEPHO BBIIIIE, YeM y «HE TSKEIBIX» (CPEemHSIST pa3-
Huua — 38,6 nr/mi; p < 0,001) [3, 4]. Hamu nosny-
yeHa pasHuua 1L-6 B 67,8 1ir/MJj1 cpeay malMeHTOB
¢ OJIaronpusTHBIM U HeOJarorpusTHBIM HCXOI0M,
pa3Iuns MEXAy TPyNIaMyd CTATUCTUUCCKU 3HAYM-
MBI (Ta0JI. 2).

VYV nmauueHToB ¢ HeOIaronpUsITHBIM UCXOJI0OM OT-
CyTCTBOBajla TEHJIECHIUSI K CHIDKEHUIO M3ydaeMbIX
ouoxumumueckoro (CPB) W MMMYHOJIOTUYECKOTO
(IL-6) mapkepoB Ha (poHe Tepanuu (TabJ. 2).

Puck paszButusa tsxkenoro tedeHuss COVID-19
Bo3pacTaeT npu yposHe 1L-6 > 55 rir/mi, a jieraib-
HOCTHU — TipH ero ypoBHe > 80 mr/mi [4]. Hamu ripn
TOCIIUTAIN3AlIMM U B OIWHAMHUKE OBUIA BBISIBICHBI
BBICOKME 3HadyeHus ypoBHs IL-6 y BmociienctBum
YMEpIIUX TAIUeHTOB, Pa3ndus MEXIy TIpynrnaMu
CTATUCTUYECKU 3HAYUMBI (Tab. 1, 2).

ITo nanHBIM Zhu Z. 1 COaBT. yBeJIMUYeHNE KOHIIEH-
tpauyu 1L-6, CPB 1 Hanmnuue AT CBsI3aHO C pUCKOM
Tskesioro TedyeHust COVID-19 (AUC = 0,900) [10].
B nipoBeneHHOM HaMM MCCICAOBAaHUM TaK3Ke Y TTally -
€HTOB C BITOCJICICTBUM HEOJArOMPUSITHBIM UCXOI0M
ObIIM BBISIBJICHBI BhicOKue ypoBHM IL-6, CPB kak
MpY TIOCTYIUICHUW B CTallMOHAp, TaK U B AWHAMUKE
(uepe3 7 IHE OT MOMEHTA TOCHUTATIU3ALIUN).

3aKnoyeHne

Onnospemennoe yseandenne CPb u IL-6 y ma-
nueHToB ¢ COVID-19 u AT aBnsieTcst HebGIaromnpum-
SITHBIM TIPOTHOCTUYECKUM MapaMeTpOM B OTHOIIE-
HUUY BEKMBAECMOCTH OOJIbHBIX.
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