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KasapsaH Apluak MapHuUKoBuY

KMMHWYECKME OCOBEHHOCTW COVID-19 1 SHAUEHWE
LINTOKNHOBOIO OTBETA Y B3POC/IbIX

Pestome

MaHgemns, Bbl3BaHHas Covid-19, Bowna B MWCTOPUIO KaK u4pe3BblyaliHas
cUTyaums  MexyHapoAHOro 3HayeHWs W Bbi3Basa BO BCEM MUPe MeAWLMHCKWIA,
3KOHOMMWYECKMIA 1 nonuTuueckuii  kpmsmc. 11 dpeBpans 2020r. BO3 npwceouno
3aboneBaHni0 HasBaHuMe Coronavirus disease (COVID-19, kogq MKB-10 UQ7.1) wu
pekomeHzoBasia ucnonb3oBatb kog MKB-10 UO7.2 B Tex cnyyasx, Korga BUpPYC He
BblIBNEH Yy /AL, CO  CXOXMMW  KIMHWYECKMMW  MpPU3HaKamu, HO  UMeeTcA
3NNAEMNONOTMYECKNIA, KIMHUYECKUIA 1 pagmonornyecknin anarHo3 COVID-19. Xota psg
BOMPOCOB  MMMyHOMaroreHesa W  KIMHMYECKOro TeyeHmsa COVID-19  nonydnnn
[loKa3aTeflbHOe pelleHne, 0JHAKO NOKa He YTOYHEHbl M3MEHEHUS YPOBHEN LUTOKUHOB B
pa3HbIX rpynnax 60MbHbIX, B pa3Hble Nnepuofpl 3aboneBaHWs. HefoCTaTOUYHO W3yyeHbl
TaKke O0COBEHHOCTU KAMHWYECKOro TeyeHUs 3aboneBaHuns Yy MauMeHToB C  [BaxAbl
oTpuuatenbHbiM - pesynbtatom  MUP  Ha SARS-CoV-2 € TUMUYHOW  KJIMHMKO-
peHTreHonornyeckon KaptuHoit COVID-19. YunTbiBass BbILUIEN3NIOXKEHHOE, LIENbIO Hallei
paboTbl ObINO M3yYeHUe KANHUKO-NabopaTopHbIX ocobeHHocTelrr COVID-19 n n3meHeHwi
LuMTOKMHOBOro oteeta y SARS-CoV-2 TUP-nonoxutensHoix u [MNUP-oTpyuaTeibHbIX
B3POC/IbIX NALMEHTOB B pa3Hble Nepuofbl 3a60nesaHus.

Hamn 6buim  obenepoBadbl 270 nauyMeHTOB,  TOCMUTAIM3UPOBAHHbIX B
«HauuoHanbHbI LEHTP MHMEKUMOHHBLIX 3aboneBaHuii», M3 KoTopbix y 221 MLUP-tect
Ma3KoB M3 HOCOrMoTKM Ha SARS-CoV-2 (MKB-10 UQ7.1) 6bin MONOXUTENbHbIA. Y 49
naumneHToB pesynbtar [NLP-Tecta M3 HOCOIM/NOTKW, KaK B [eHb roCnutain3aunm, Tak u
yepes CyTKM ObIN OTpULATeNbHBIA, 0gHaKko nNpu KT nccnegoBaHnm nerkmx 6bina BbisBaeHa
kapTmHa COVID-19-accouyumpoBaHHoli  nHeBMOHMKM (MKB-10 UQ7.2).  )KeHLUMHBbI
coctaBuan 56,3%, ocTanbHble ObIIM MyXUUHbI. CpegHuiA Bo3pacT coctaBun 62,6+12,427
net, npeobnajanm nauueHTbl 55-74 net. 112 601bHbIX (41,5%), BKIOUYEHHbLIX B
uccnefoBaHne, 06paTMnCL B CTaLMoOHap B TEUEHVEe NepBOi Hefenn 3abonesBaHuns, 158-Ha
BTOpOi1 (58,5%). Hanbonee yactoe obpaiieHme Habnoganocb Ha 4-ii (n=25), 5-i1 (n=54),
7-n (n=44), 8- (n=24) n 10-ii (n=39) pgHW 6onesHn. 3aboneBaHMe HauyMHaNOCb
MocTeneHHo ¢ 06Lleil cnabocTy, MOBbILIEHWA TemnepaTypbl, Kawnsg W 3aTpyfHeHus
AblxaHusi, Kak B MNLP-nonoxumTenbHOW, Tak 1 B OTpuULaTebHON rpynnax. JlabopaTtopHble
rokasaTenn OAHOTUMHbIE: MMMAIONEHNS, HeNnTpodKnnes, TpomMboLMTO3, NoBbiweHne CPB u
theppuTnHa, Koarynonarus.

BriepsBble Mbl  CpaBHWIN  KIUHWKO-nabopaTtopHble nokasatenn B [LP-
nonoxuTensHoin u MUP-oTpuuatensHoii rpynnax COVID-19. B TMUP-nonoxuTensHoi
rpynne nauyeHToB HanbonbLuas obpallaemMocTb 3anKCMpoBaHa B KOHLE NepBoi Hedenu
3ab0neBaHnsA, [0BOMbHO 4acTO OTMeYanacb fMxopajka, MnoTeps BKyca U O0OOHAHUSA,
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NOBbILLEHNE YPOBHA (heppuUTMHA, NPOKabLUMUTOHWHA, D-AvMepa, BbICOKas CMEPTHOCTb.
COVID-19 TLP-oTpuuatenbHble MauMeHTbl 4Yalle obpaljanncb Ha BTOPOA Hepene
60/1€3HM, UMENN 3HAUMTENBHO 6onee BbICOKMIA NENKOLMUTO3, HelTpodmnes, TPOMOOLMTO3,
HO Yallle BbIMUCLIBAINCH C Y/y4YLLEeHNEM.

B o6eux rpynnax 6b11n M3yyeHbl YacToTa U cpefHue ypoBHu ®HO-a u WJ1-10.
Mpn nocTynneHnn y BCex NauWeHTOB HabMofancs MOBbIWEHHBIA ypoBeHb PHO-a, HO
TONbKO Y YETBEPTU U3 HUX YpOBeHb WJ/1-10 6bin Bbiwe HOpMbI. Y MLP-NonoXutensHbIX
NauneHToB cpegHuii ypoeHb ®HO-a 6bIn AOCTOBEPHO Bblille Ha 5, 8 n 10 gHW 60ne3HN,
Torga Kak ypoBeHb WJ/1-10 6bln [OCTOBEPHO Bbilwe TOAbko Ha 5 AeHb. B TMLP-
oTpuuUaTeNbHON rpynne cpegHne 3HaveHust kak PHO-a, Tak n U/1-10 6b1An BbICOKMMK Ha
8-9 aHun.

BrepBble Mbl NPOBEN CPABHUTENbHbIA aHaIM3 LUTOKMHOBOrO oTtBeTa B [MLIP-
nonoxutenoHo u TMLP-oTpuuatensHoii rpynnax 6onbHbIX COVID-19. Ha 10-ii geHb
6onesnn B [LP-nonoxuTenbHoit rpynne cpegHue 3HadeHnss ®HO-a n WI-10 6bum
[OCTOBEPHO BbiLwe, Yem B MNLP-oTpuuaTensHom.

Hamn BnepBble npoaHan3vMpoBaHbl cpefHve ypoBHu @®HO-a n WI-10 B
3aBMCUMOCTM OT BbIP@XEHHOCTU IMXOPaAKM M psga nabopaTopHbIX Nokasateneid. B obenx
rpynnax naumeHTbl ¢ cyothebpunbHON NMxopaakol nvenn 6onee BbiCOKME ypoBHU PHO-a
No CpaBHEHWIO C MauMeHTamu ¢ ebpunbHON nmxopagkoi. Y TLP-nonoxmTenbHbIX
naumeHToB npu Sp02<88% cpegHue 3HadeHWs 1-10 6blM 3HAUUTENBHO Bbllle MPU
CpaBHeHMM ¢ rpynnoli ¢ SpO2 88-92%.

BrnepBble Mbl B pasHbIXx rpynnax nauneHtos ¢ COVID-19 nposenu
KOPPENALMOHHbIV aHann3 Mexay LMTOKMHaMW, a Takke UUTOKMHaMU M NnabopaTopHbIMM
nokasarensmu. B MLP-nonoxumTenbHOR rpynne AOCTOBEPHAsA NOMAOXKMUTENbHAA KOPPENAaLms
mexgy PHO-a n WI-10 peructpupoBanacb B TeuyeHue nepBoit Hegenn (r=35.27%,
p<0.01), a cnabas obpatHas Koppensuusa Habnwoganacb B 06eux rpynnax ¢ 10-ro gHsa
60ne3Hun (r=-12.35%, p>0.05).

B pesynbTate /I0rMCTUYECKOro PerpeccMoHHOro aHasmsa Mbl BrepBble BbISABUN,
yto WJ1-10 He MMeeT MPOrHOCTMYECKOr0 3HAYEHUA MPU KPUTUYECKOM TeyeHun COVID-19.
Bonee TOro, XoTa aHa/M3 JIOTMCTUYECKON perpeccun nokasaa, 4To noBblweHue |L-10
ABNAETCA HaAEXHbIM MPOrHOCTUYECKMM MPU3HAKOM TSXKENOro TeyeHns 3aboneBaHus, Bce
Haln naumeHTbl C  TsxXenbiM  TeyeHnem COVID-19 u  BbiCOKMM ypoBHem |IL-10
BbI30POBE/N.

[MonyyeHHble AaHHble [oOKasbiBaloT, 4To, M Yy [MUP-nonoxutensHeix n y MUP-
oTpuUaTteNbHbIX NaumeHToB ¢ COVID-19, HepocTaTOuHbli ypoBeHb W/1-10 Ha BTOpOI
Heflene 3ab0/eBaHUS MOXeT yKasblBaTb Ha AeduUUUT UMMYHOKOMMETEHTHbIX K/IETOK B
opraHu3me, YTO  CMOco6GCTBYeT  HEKOHTponmpyemomy  npowssogetey  PHO-q,
nHOyuuposaHHoro SARS-CoV-2, 4to npuBoAUT K Tsbkenomy TeyeHuto COVID-19 un
NnoTeHLMaNbHO HEGNAroNPUATHOMY UCXOZY.
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Arshak Ghazaryan

CLINICAL FEATURES OF COVID-19 AND SIGNIFICANCE OF CYTOKINE
RESPONSE IN ADULTS

Summary

The pandemic caused by COVID-19 has already gone down in history as an
emergency situation of international significance and has caused a health, economic, and
political crisis in the world. The disease was given the official name Coronavirus disease
2019 (COVID-19) by World Health Organization (WHO) on 11 of February 2020, ICD-10:
U07.1. WHO recommended the use of UO7.2 code of ICD-10 in cases when the virus is
not identified in persons with similar clinical signs, but there is an epidemiological,
clinical and radiological diagnosis of COVID-19. Although a number of questions of the
immunopathogenesis and clinical course of COVID-19 have received an evidentiary
solution, the reliable changes in cytokine levels in different groups of patients, at
different periods of the disease have not yet been clarified. Also of scientific interest are
the clinical features of the disease in patients with similar clinical and radiological
characteristic of COVID-19 and double negative result of SARS-CoV-2 as well as a
comparative characteristic of the cytokine response in patients with COVID-19 with a
positive and negative PCR result.

Considering the above, the aim of our work was to study the clinical and
laboratory features of COVID-19 and changes in cytokine response among SARS-CoV-2
PCR-positive and PCR-negative adult patients at different stages of the disease.

We examined 270 patients hospitalized at the National Center for Infectious
Diseases, of which 221 had a positive SARS-CoV-2 PCR test of nasopharyngeal swabs
(ICD-U07.1), and the PCR test of the nasopharyngeal sample of 49 patients for SARS-
CoV-2 (on the day of hospital admission and one day later) gave a negative result, but
COVID-19-associated pneumonia was diagnosed by chest CT (ICD-U07.2). 56.3% of the
patients were female and the rest were male. The average age was 62.6+12,427, 55-74
years old prevailed. 112 (41.5%) of the patients included in the study applied during the
first week of the disease, 158 - during the second (58.5%). The most frequent application
was observed in the 4th (n=25), 5th (n=54), 7th (h=44), 8th (n=24) and 10th (n=39) days
of the disease.

The results of the study showed that in the COVID-19 PCR positive and negative
groups, a gradual onset of the disease was recorded with general weakness, fever, cough
and difficulty breathing. Similar laboratory changes were observed: lymphopenia,
neutrophilia, thrombocytosis, elevated CRP and ferritin, coagulopathy.

For the first time, we compared clinical laboratory parameters in SARS-CoV-2
PCR-positive and PCR-negative groups with COVID-19. In the COVID-19 PCR positive
group, more patients were admitted to the hospital at the end of the first week. Fever,
loss of taste and smell, increased levels of ferritin, procalcitonin, D-dimer, and high
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mortality were recorded significantly more often. PCR-negatives mostly applied in the
second week, had significantly higher leukocytosis, neutrophilia, thrombocytosis, and
recovered significantly more often.

The frequency and mean levels of abnormally high levels of TNF-a and IL-10 in
the PCR-positive and PCR-negative groups were studied. In both groups all patients had
elevated TNF-a level at hospital admission, elevation of IL-10 was reported in up to ¥4 of
patients. In the PCR positive group, the mean level of TNF-a was significantly higher on
days 5, 8 and 10, while the mean level of IL-10 was significantly higher only on day 5. In
the PCR negative group, the mean values of both TNF-a and IL-10 were high on days 8-
9. For the first time, we performed a comparative analysis of the cytokine response in the
COVID-19 PCR-positive and PCR-negative groups. In the PCR-positive group, the mean
values of TNF-a and IL-10 on the 10th day of the disease were significantly higher than in
the PCR-negative group.

We analyzed for the first time the mean levels of TNF-a and IL-10 depending on
the expression of fever and a certain laboratory parameters. In both groups, patients with
subfebrile fever had higher levels of TNF-a compared to febrile subjects. In the PCR
positive group with Sp0O2<88%, the mean value of IL-10 was significantly higher
compared to those with SpO2 of 88-92%.

For the first time, we performed a correlation analysis between cytokines and
laboratory parameters in different groups of patients with COVID-19. In the PCR positive
group we revealed a statistically significant positive correlation between the levels of IL-10
and TNF-a during the first week of the disease (r=35.27%, p<0.01). Interestingly, already
on day 10, they started correlating negatively (r=-12.35%, p>0.05).

As a result of the logistic regression analysis, for the first time we proved that
IL-10 does not show prognostic significance in critically ill patients. Moreover, even
though logistic regression analysis showed that IL-10 rise is a reliable prognostic sign for
a severe course of the disease, all our patients with severe COVID-19 and high levels of
IL-10 recovered from the disease.

The obtained data prove that in PCR-positive and PCR-negative patients with
COVID-19, the insufficient level of IL-10 in the second week of the disease may indicate a
deficiency of immunocompetent cells in the body, which contributes to SARS-CoV-2-
induced uncontrolled production of TNF-a, leading to a severe course of COVID-19 and a
potentially adverse outcome.
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