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COVID-19: cpaBHeHne guHamukun KT-cemmnotukun
Nerkux n OMoOXMMmnYecKux nokKasarenem y naLumueHToB
B rpynnax ¢ nosoxurtenbHbim OT-MLUP
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Lienb nccnepoBaHus: CpaBHUTENIbHASA XapakTepucTuka auHammkmn KT-ceMmnoTrkn n GoXnMmnyecknx nokasa-
Tenen aHanm3a KPOBW MOBYX FPynmn MauWeHTOB C nonoxuTenbHbiM OT-MLUP 1 TpexkpaTHbiM OTpULIATENbHbLIM
OT-TLP 1 ee ocmbICiEHVE MYTEM COMOCTABEHUS C YXKE UMEIOLLUMUCS B IMTEPATYPE AAHHBLIMU.

Martepuan n metogpl. Mbl NpoBenn petTpocnekTyBHbI aHann3 KT-n3obpaxeHuii 66 nauMeHToB: NepByio
rpynny (n, = 33) coOCTaBUIM NALMEHTbI, Y KOTOPbIX HA MPOTSXKEHUW rocnuTanuaaumm Tpwkasl OT-TLP (masok 13
HocornoTkn Ha PHK SARS-CoV-2) 6bin oTpuuaTesbHblin (rpynna |), Bo BTopyto rpynny (n, = 33) Oblav BKIOYEHbI
naumeHTbl ¢ TpexkpaTHbiM nonoxuntensHbiM OT-MLP (rpynna Il). BaxHbiM kpuTepreM oTbopa SBASN0Ch Hannyme
Tpex KT-uccneposanuii (nepsuyHoro KT npu noctynnenun n agyx KT B AMHaAMUKE) U1 MUHUMYM OBYX PE3YNbTaToB
rnokasaresneii 6uoxmmMmyeckoro aHannsa kposu (C-peaktuBHbii 6enok (CPE), ¢ubpuHoreH, NnpoTpomMoOouHoBoe
BPEMS, MPOKAIbLIMTOHMH), BbINOSIHEHHOMO B €AMHbIA MPOMEXYTOK BPEMEHN = 5 AHERn OT nepBoro KT-nccnenoBaHus,
npwv NocTynnexHmmn, u £ 5 gHen ot nocneaHero KT. Bcero 6b110 npoaHanuanpoBaHo 198 KT-uccnenoBaHui nerkmnx
(3 uccnegoBaHMa Ha KaXA0ro nauneHTa).

Pe3ynbratbl. CpenHuii Bo3pacT naumeHToB rpynnbl | 661 58 = 14,4 roga, rpynnbl I — 64,9 + 15,7 ropa.
KonnyectBo AHel ¢ MoMeHTa 3aboneBaHus 0o npoBeaeHus nepsmnyHoro KT-uccnegoBaHus — 6,21 = 3,74 aHs
B rpynne I, 7,0 (5,0-8,0) gHa B rpynne Il, po 2-ro KT — 12,5 £ 4,87 n 12,0 (10,0-15,0) gHqa, po 3-ro KT -
22,0 (19,0-26,0) n 22,0 (16,0-26,0) oHa cooTBETCTBEHHO. B 06eunx rpynnax y Bcex 66 (100%) naumeHToB npu
NepBMYHOM UCCNIeA0BaHUM ONPEAENANCA CUMNTOM ABYCTOPOHHEro “maTtoBoro ctekna” ny 36 (55%) ns 66 otme-
Yyanacb KOHCONMAAUWS NeroyHon TkaHu. Hdanee Ha 1-m amHammyeckom KT-uccnepoBaHun “mMaTtoBoe CTekno”
onpenensanoch He y Bcex: y 22 (67%) n3 33 nauneHtoB ¢ otpuuatensHbim OT-MLP (I rpynna) ny 28 (85%) ns
33 ¢ nonoxutensHbiM (Il rpynna); NpoLEeHT nccneaoBaHuii ¢ CUMNTOMOM KOHCONMMAALMN 3HAYUTENBHO YBENNYNII-
cs— 30 (91%) n3 33 B rpynne |, 32 (97%) n3 33 — B rpynne Il n BnepBble NOSBASAIOTCA PEHTFEHOIOrMYECKME CUMIM-
TOMbI “0BpaTHbIX M3MeHeHun” — y 17 (52%) u3 rpynnbl |, y 5 (15%) n3 rpynnbl Il. Ha 2-m anHammnyeckom
KT-nccnepoBaHum “mMaToBOro crtekna” u KoHconuaaumin onpenensnochb no CpaBHEHMIO ¢ 1-M MeHblue: y 1 n 27
13 rpynnbl | (3 n 82%) ny 6 1 30 ns rpynnei Il (18 1 91%) COOTBETCTBEHHO, XOTS CUMNTOM KOHCONMAALIMM BCE
paBHO 3HAYUTESILHO NpeBanupyerT. Nk “06paTHbIX USMEHEHMIA” PEHTIEHONOMMYECKON KapTUHbI 1 HA4Yao BOCCTa-
HOBJIEHUSI JIEFOYHOM MAPEHXMMbl MPUXOAATCA Ha nocnegHee avHamuydeckoe KT-mccneposanHue — 31 (94%)
n 25 (76%) B | n Il rpynnax cCOOTBETCTBEHHO. TO €CTb B UCCAEAYEMbIX FPyNnax AMHaMuUKa M3MEHEHUIN HA KOMIMbIO-
TEPHbIX TOMOrpaMmmax nerkmx obiia NPakTUYeCKY OAMHAKOBOMN.

MpoaHanna3npoBaB nokasatenn GUOXMMUYECKOro aHanM3a KPoBW, Mbl BbisCHUIM, 4To CPB ctatuctnyecku
3HauMmo cHusmnca 'y 93% (p < 0,001) B rpynne |, B rpynne Il 0TMe4Yanock CTaTUCTUHECKN 3HAYMMOE YMEHbLLEHNE
3HayeHnn CPB y 81% naupeHTtoB (p = 0,005). MNpwn yBennyeHnn KT-THXECTN KOPOHABUPYCHOM MHAEKLMM HA OOHY
CTeneHb crneayeTt oxuaartb yeenmuenns CPB Ha 41,8 mr/mn. B rpynne | 3adpnkcrMpoBaHO CTaTUCTUYECKM 3HAYNMMOE
(p=0,001) cHxkeHne pubpuHoreHa y 77% naumeHToB. AHaNOrMYHYIO OMHAMUKY STOr0 NoKasaTens Mbl MOAYHUIN
B rpynne Il — ymeHblUeHue 3HavyeHuit dubpuHoreHa y 66% naumeHtos (p = 0,002).

Takme nokasaresniv, Kak NpoKasibLIUTOHMH 1 NMPOTPOMOMHOBOE BPEMSI, CTaTUCTUYECKN 3HAYUMO HE N3MEHWIINCH
B NMPOLLECCEe CTALMOHAPHOro neYeHns y naumeHToB nccnenyemolix rpynn (p = 0,879 u p = 0,135), 4T0 MOXET CBU-
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[eTeNbCTBOBaTb O HeLenecoobpa3HOCTN UCMONb30BaHNSA AAHHbIX NOKa3aTesnen npy OLeHKe AMHAMUKN COCTOS-
HWS NALMEHTOB C MOAOOHBIM TeYEeHNEM 3a00NeBaHNS.

Mpy cpaBHEHWUM UCXOO0B M3Y4YaeMbIX FPYMn OTMEYaeTCs CTaTUCTUYECKM 3HAYMMO Gonee Bbicokas fieTasnb-
HocTb B rpynne Il — 30,3%, B rpynne | — 21,2% (p = 0,043).

3aknioueHue. CornacHo noslydeHHbLIM HaMU AaHHbLIM, Te4eHne 3a60neBaHVIs 3HAYNMO He OT/IMYAETCS B rpyn-
nax nauneHToB ¢ nonoxutenbHbiM OT-MLP u TpexkpaTtHbiM oTpuuatensHeiM OT-MUP. OTpuuatenbHbli aHanua
OT-MNLP moxeT 6bITb CBA3aH C MHAMBUAYANbHBIMW OCOOEHHOCTAMM MNALMEHTOB B BUAE HU3KOWN BUPYCHON Harpys-
kn SARS-CoV-2 B BEPXHUX AbIXaTeNbHbIX MNyTax. [oaTomy ang noctaHoBku anarHoda COVID-19 npu mHorokpar-
HbIX OTpULATENbHBIX pe3ynbTatax PHK Bupyca B poTo- 1 HOCOrOTKE CeayeT OPUEHTMPOBATLCS HAa KIMHUYECKYIO
N PEHTFEHOJIOMMYECKYIO KaPTUHbI 1 BUOXMMUYECKNE NMOKa3aTenu B AUHaAMUKE.

KnioueBbie cnosa: COVID-19, KT, OT-TILP, BupycHas nHeBMOHUS, “MaTOBOE CTEKIIO”, KOHCONMAAUUS, PETUKYSAP-
Hble n3MeHeHusl, CPB, pubpurHOreH, NpokanbLUUTOHNH, NPOTPOMOUHOBOE BPEMS

ABTOpbI NOATBEPXAAIOT OTCYTCTBME KOH(DIMKTOB UHTEPECOB.
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COVID-19: comparison lung CT signs

and biochemical parameters in the groups
of patients with three-time positive RT-PCR
and with triple negative RT-PCR test

during the period of hospitalization
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Research goal. Comparative characteristics of the dynamics of CT semiotics and biochemical parameters of
two groups of patients: with positive RT-PCR and with triple negative RT-PCR. Reflection of the results by compar-
ing them with the data already available in the literature.

The aim of the study is to compare the dynamics of CT semiotics and biochemical parameters of blood tests in
two groups of patients: with positive RT-PCR and with triple negative RT-PCR. We also reflect the results by com-
paring them with the data already available in the literature.

Materials and methods. We have performed a retrospective analysis of CT images of 66 patients: group |
(n; = 33) consists of patients who had three- time negative RT-PCR (nasopharyngeal swab for SARS-CoV-2 RNA)
during hospitalization, and group Il (n, = 33) includes patients with triple positive RT-PCR. An important selection
criterion is the presence of three CT examinations (primary, 1tCT and two dynamic examinations — 2" CT and 3™
CT) and at least two results of biochemistry (C-reactive protein (CRP), fibrinogen, prothrombin time, procalcitonin)
performed in a single time interval of = 5 days from 1st CT, upon admission, and = 5 days from 3st CT. A total of 198
CT examinations of the lungs were analyzed (3 examinations per patient).

Results. The average age of patients in the first group was 58 + 14.4 years, in the second — 64.9 + 15.7 years.
The number of days from the moment of illness to the primary CT scan 6.21 £ 3.74 in group I, 7.0 (5.0-8.0) in
group I, until the 2 CT scan — 12.5 + 4, 87 and 12.0 (10.0-15.0), before the 3 CT scan - 22.0 (19.0-26.0) and
22.0 (16.0-26.0), respectively.

In both groups, all 66 patients (100%), the primary study identified the double-sided ground-glass opacity
symptom and 36 of 66 (55%) patients showed consolidation of the lung tissue. Later on, a first follow-up CT defined
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GGO not in all the cases: it was presented in 22 of 33 (67%) patients with negative RT-PCR (group ) and in 28 of
33 (85%) patients with the positive one (group Il). The percentage of studies showing consolidation increased sig-
nificantly: up to 30 of 33 (91%) patients in group I, and up to 32 of 33 (97%) patients in group Il. For the first time,
radiological symptoms of “involutional changes” appeared: in 17 (52%) patients of the first group and in 5 (15%)
patients of the second one. On second follow-up CT, GGO and consolidations were detected less often than on
previous CT: in 1 and 27 patients of group | (3% and 82%, respectively) and in 6 and 30 patients of group Il (18%
and 91%, respectively), although the consolidation symptom still prevailed significantly . The peak of “involutional
changes” occurred on last CT: 31 (94%) and 25 (76%) patients of groups | and Il, respectively.So, in the groups
studied, the dynamics of changes in lung CT were almost equal.

After analyzing the biochemistry parameters, we found out that CRP significantly decreased in 93% of patients
(p < 0.001) in group I; in group Il, there was a statistically significant decrease in the values of C-reactive protein
in 81% of patients (p = 0.005). With an increase in CT severity of coronavirus infection by one degree, an increase
in CRP by 41.8 mg/ml should be expected. In group |, a statistically significant (p = 0.001) decrease in fibrinogen
was recorded in 77% of patients; and a similar dynamic of this indicator was observed in group ll: fibrinogen values
decreased in 66% of patients (p = 0.002).

Such parameters as procalcitonin and prothrombin time did not significantly change during inpatient treatment
of the patients of the studied groups (p = 0.879 and p = 0.135), which may indicate that it is inappropriate to use
these parameters in assessing dynamics of patients with a similar course of the disease.

When comparing the outcomes of the studied groups, there was a statistically significant higher mortality in
group Il —= 30.3%, in group | - 21.2% (p = 0.043).

Conclusion. According to our data, a course of the disease does not significantly differ in the groups of
patients with positive RT-PCR and three-time negative RT-PCR. A negative RT-PCR analysis may be associated
with an individual peculiarity of a patient such as a low viral load of SARS-CoV-2 in the upper respiratory tract.
Therefore, with repeated negative results on the RNA of the virus in the oro- and nasopharynx, one should take into
account the clinic, the X-ray picture and biochemical indicators in dynamics and not be afraid to make a diagnosis

of COVID-19.

Keywords: COVID-19, CT, RT-PCR, viral pneumonia, ground-glass opacity, consolidation, reticular changes, CRP,

fibrinogen, procalcitonin, prothrombin time
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Introduction

Since December 2019, a new coronavirus infec-
tion COVID-19 has emerged in Wuhan, China. It has
rapidly spread around the world and developed into
a viral pandemic that continues nowadays [1, 2].

The causative agent of COVID-19 is the beta-
coronavirus SARS-CoV-2, which can cause severe
acute respiratory infection, complicated by the so-
called cytokine storm [3]. The classic symptoms
usually include fever, cough, sore throat, shortness
of breath, fatigue, malaise, and others. In most
people, the disease course is mild. But in some
cases (usually, the elderly and people with comor-
bidities), it can develop into pneumonia, acute
respiratory distress syndrome (ARDS), and multi-
systemic failure. Sometimes the infection is car-
ried asymptomatically. The mortality rate varies
from 2 to 3% [4].

On February 15, 2021, 108 484 802 confirmed
cases of the infection and 2 394 323 deaths were reg-
istered worldwide, in Russian Federation, 4 071 883
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confirmed cases of COVID-19 with 80 126 deaths
were registered in the same date [5].

Modern diagnostic tests of the new coronavirus
infection include molecular recognition and serologi-
cal testing for IgG and/or IgM (RDT, ELISA and neu-
tralization reactions).

The detection of SARS-CoV-2 RNA using NAAT is
of basic importance for etiological laboratory diag-
nostics [6].

The “gold standard” in COVID-19 diagnosis is test-
ing for nucleic acids - real-time reverse transcription
polymerase chain reaction [7,8].

However, the results of some studies have shown
that sensitivity of RT-PCR is less than that of comput-
ed tomography [9, 10], and it significantly decreases
from the 8th day of the onset of symptoms [11].
Moreover, computed tomography is useful in diag-
nosing the infection in patients with negative RT-PCR
[12] and has a high sensitivity — up to 98% [13].
CT also provides important information not only for
diagnosis, but also for assessing development of the
disease and response to the treatment [14].
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Materials and methods

A.V. Vishnevsky National Medical Research Center
of Surgery was redesigned into a Center of medical
care of patients with coronavirus infection provision
in accordance with the plan of implementation of
measures for bedspace redesigning, approved by
the Ministry of Health of the Russian Federation. The
center comprises 150 beds, 15 of which are intensive-
care beds. The Infectious Center has started its work
on April 17, 2020 [15].

Image analysis

When arrived at the hospital, all the patients under-
went CT of the chest organs. The examination was
conducted according to the standard protocol of CT
of the chest organs and reconstruction of soft and
high-resolution on a Philips Ingenuity CT 64 multi-de-
tector scanner.

The following scanning parameters were used for
the standard protocol: 64 x 0.625 collimation, 1 mm
reconstruction, 0.5 mm increment.

The patient was lying on his back with his arms
thrown back behind his head during the procedure.
A scan area including the chest was planned by the
plan scan.

Assessment of the scans was carried out in the
Dicom-images viewing module of medical hardware—
software complex “ArchiMed”(Med-Ray, Russia,
2004-2021).

Postprocessing was performed by means of Philips
IntelliSpace Portal software (Philips Medical Systems,
Cleveland).

The percentage of lung parenchyma lesions, as
well as the severity (CT1-4) were evaluated according
to the recommendations “Radiation diagnosis of coro-
navirus disease (COVID-19): organization, methodol-
ogy, interpretation of the results” of the Moscow State
Budgetary Healthcare Institution “Scientific and
Practical Clinical Diagnostic Center and telemedicine
technologies of the Moscow Health Department” ver-
sion 2 (April, 17, 2020) [14].

Except for the primary CT-scan, follow-up exami-
nations were carried out every 4 days or when patient
status changed.

During the period from April 17, 2020 to June 11,
2020, 830 chest CT scans were performed and 123 CD
discs with CT from other institutions were interpreted.
34 (3.3%) of them correspond to CT-0, 180 (19%) -
CT-1, 341 (36%) - CT-2, 261 (27%) — CT-3 and
136 (14%) — CT-4. An average number of studies
in patients according to their stages: 1 — for patients
with CT severity-0; 2 — for patients with CT severi-
ty-1; 3 - for patients with CT severity-2; 4 — for pati-
ents with CT severity-3; 3 — for patients with CT seve-
rity-4.

All the patients underwent PCR analysis three
times during hospitalization. The test was taken in the
hospital, under the same conditions, from the oro-
pharynx and nasopharynx according to all the rules of
its collection. Retrospectively, we analyzed in detail
two groups of 66 patients: the first group (n, = 33) in-
cluded patients with a three-time negative PCR test
throughout the entire period of hospitalization, the
second group (n, = 33) included patients with a three-
time positive PCR test. In each of the groups, there
was a corresponding clinical featuresof the disease
and changes in CT images of the chest organs. An im-
portant selection criterion was the presence of three
CT examinations (primary, 15t CT and two dynamic
examinations — 2" CT and 3 CT) and at least two re-
sults of biochemical parameters (C-reactive protein —
CRP, fibrinogen, prothrombin time, procalcitonin),
performed in a short time interval = 5 days from 15t CT,
upon admission, and * 5 days from 3 CT.A total of
198 CT examinations of the lungs were analyzed
(8 examinations per patient).

The dynamics of changes in these three CT studies
and the values of the above biochemical parameters
of the blood test were compared in each PCR positive
or negative case.

The descriptive characteristics of the studied
groups are presented in Table 1. It should be noted
that the patients of each of the groups received the
same basic three-component therapy: Kaletra (lopi-
navir / ritonavir), Plaquenil (Hydroxychloroquine) and
azithromycin.

To assess the dynamics of CT of semiotics, the ap-
pearance or disappearance of such radiological signs
as “fresh” ground-glass opacity (fig. 1), consolidation
(fig. 1), “air bronchogram” (fig. 2), and reticular
changes (fig. 1), as well as an increase or decrease in
the volume of the pulmonary parenchyma lesions.
Biochemical parameters were assessed by their in-
crease or decrease relative to the results of the pri-
mary blood test.

Statistical analysis

Statistical processing was performed using the
methods of parametric and nonparametric analysis.
The statistical analysis was performed using the IBM
SPSS Statistics v. 23 program (USA). Quantitative in-
dicators were evaluated for compliance with the nor-
mal distribution using the Shapiro-Wilk test (n < 50). In
the normal distribution, the data were described using
the arithmetic mean (M) and standard deviation (o). In
the absence of normal distribution, the data were ex-
pressed by the values of the median (Me), the lower
and upper quartiles (Q1-Q8). For the interpretation of
the nominal data, absolute values and percentages
were used.
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Table 1. Characteristics of the groups studied
TaGnmua 1. Xapaktepuctuka nccnemyembix rpynn

Group I: patients with Group lI: patients with
negative PCR tests positive PCR tests
Groupcharacteristics Mpynna I: naumeHTbi Mpynna ll: naumeHTsI
XapakTtepucTuKka rpynrbi ¢ oTpuuarenbHbiMmu MLUP- ¢ nonoxutenbHbimu MLUP- P
Tectamu Tecramu
(n=33) (n=33)

Age, years 58+14,4 64,9+ 15,7 0,481
Bospacr, rogpl
Gender: M-male, F-female, abs/% 23 ™, 69,7% 22 ™, 66,7% 0,998
Mon: M — MY>XCKOM, X — XeHckuii,abc/% 10 %, 30,3% 11 x, 31,8%
Maximum severity of the symptoms of KT-1-3,0% KT-1-12,1% 0,283
coronavirus pneumonia on CT, % KT-2-9,1% KT-2 - 18,2%
MakcumanbHas TSXeCTb MPOSBNEHUS KT-3 - 33,3% KT-3 -21,2%
KOPOHaBMPYCHO nHeBMOoHUK npu KT, % KT-4 - 54,5% KT-4 - 48,5%

CT-1-3.0% CT-1-12.1%

CT-2-9.1% CT-2-18.2%

CT-3-33.3% CT-3-21.2%

CT-4 -54.5% CT-4 - 48.5%
Number of days from the disease onset 6,21 £3,74 7,0 (5,0-8,0) 0,189
to the 1st CT examination
KonnyecTtso oHeln ¢ MOMEHTa
3aboneBaHns 00 NPOBeAEHNS
nepsuyHoro KT-uccnenosanus
Number of days from the disease onset 12,5+4,87 12,0 (10,0-15,0) 0,923
to the 2nd CT examination
KonnyecTtBo aHen ¢ MOMeHTa
3aboneBaHuna 00 NPOBEAEHS
2-ro KT-uccneposaHus
Number of days from the disease onset 22,0 (19,0-26,0) 22,0 (16,0-26,0) 0,496
to the 3 CT examination
KonnyecTtso oHel ¢ MOMEHTa
3ab0neBaHNs [0 NPOBEAEHNS
3-ro KT-uccnepgoaHus
Number of days between primary and 1st 5,0 (4,0-8,0) 5,0 (4,0-6,0) 0,579
dinamic CT-scans
KonnyecTtBo gHeln mexay NePBUYHbIM
1 NepBbIM AVHAMUYECKM
KT-nccnepgoBaHmem
Number of days between 1stand 2 10,0 (7,0-13,0) 9,0 (5,0-11,0) 0,230
dinamic CT scans
KonnyecTtBo JHeN Mexay nepebiM
1 BTOPbIM ANHAMUYECKMMM
KT-nccnepoBaHusaimm

p > 0.05 - no significant differences in the variances were found. Therefore, the groups may be considered equal.
p > 0,05 — 3Ha4YMMBbIX Pa3NNYKiA B AUCNEPCUSX HE BbISIBNEHO, CNIEL0BATENbHO, FPYMNMbl MOXHO CYMTATh PABHLIMM.
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Fig. 1. A 59-year-old patient with a confirmed coronavirus
infection. CT scan of the chest organs during inpatient
treatment, typical manifestations and dynamics of the
process. a — 15t CT-manifestation of the symptom of “fresh”
ground glass opacities ; b — 2" CT-consolidation symptom;
¢ - 39 CT-involution changes, reticular changes of the lung
parenchyma.

Puc. 1. MaumeHTka 59 net ¢ NnoaTBEPXKAEHHON KOPOHABN-
pycHom nHoekumen. KT opraHoB rpygHOM KNeTKn Ha NpoTs-
XEHUN CTaLMOHAPHOrO NEeYeHUs, TUMNYHbIE MPOSIBNEHUS
1 aMHamuka npouecca. a — 1-e KT-nposisneHve cumntoma
“cBexero” “martosoro ctekna”’; b — 2-e KT — cMMNTOM KOH-
connpaumm; ¢ — 3-e KT — cMMnTOM 06paTHbIX USMEHEHWI,
PETUKYNSAPHbLIE N3MEHEHWIA NAPEHXMMbI IETKMX.

Fig. 2. A 45-year-old patient with an unconfirmed
coronavirus infection, complicated by a bacterial infection.
Chest CT scan during the inpatient treatment. a — the initial
manifestations of the air bronchogram symptom; b -
progression of the infectious process, increase in the air
bronchogram symptom.

Puc. 2. MNMauueHT 45 neTt ¢ HENOATBEPXOEHHOW KOPOHABUN-
pycHol uHdekumen, npucoeanHeHnem 6akTepuanbHON
nHdekunn. KT opraHoOB rpyaHOM KNETKM Ha MPOTSXEHUMU
CTALMOHAPHOI0 JIEYEHUS. @ — HavasbHble MNPOSIBNEHUS
cumnTomMa “Bo3ayLuHol 6poHxorpammebl”; b — nporpeccus
MHPEKLMNOHHOrO NpoLiecca, yecuneHne cuMmnroma “Bo3ayLu-
HolM 6poHXOrpamMmbl“.
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Cochran’'s Q-test was used to compare related
populations (before-after analysis) at three stages
of the CT examination (1st CT, 2 CT, 39 CT) of the
nominal indicators of CT-signs. To compare biochemi-
cal parameters in the framework of the analysis of re-
lated populations with a normal distribution, a paired t-
test — the Wilcoxon signed-rank test was used, with a
distribution other than normal.

The relationship between the maximum CT severity
and CRP was calculated using the linear regression
method.

Results

As a result of the retrospective analysis of CT im-
ages of the lungs of 66 patients, we may conclude,
that the dynamics of the lungs CT signs in the first and
second groups was statistically equal (Fig. 3-6).

It is noteworthy that in the group I(with three posi-
tive RT-PCR), there isa lower percentage of the ap-
pearance of “involutional changes” on the 2¢CTof the
lungs, that is, the restoration of the pulmonary paren-
chyma.

In general, the graphs show a general trend that
the percentage of ground-glass sign and consolida-

tion that correspond to the height of the disease is
higher in group II.

The addition of a secondary infection is also slight-
ly higher in the group with laboratory-confirmed
SARS-Cov-2 RNA in oropharyngeal smear. The dy-
namics of the increase in the severity of CT from pri-
mary CT is generally higher in percentage terms in
group Il (Table 2).

After analyzing the indicators of biochemical blood
analysis, we found that C-reactive protein significantly
decreased (Fig. 7) in 93% (p < 0.001) in group .

In group Il there was a statistically significant de-
crease in C-reactive protein values in 81% patients
(p = 0.005). In group I, a statistically significant
(p = 0.001) decrease in fibrinogen was recorded in
77% of patients; and a similar dynamic of this indica-
tor was observed in group lI: fibrinogen values de-
creased in 66% of patients (p = 0.002).

Evaluating the relationship between the maximum
CT severity of coronavirus infection and biochemical
blood counts using the Spearman test, we found that
there is a statistically significant (p < 0.001) direct cor-
relation between moderate density (p = 0.435) on the
Chaddock scale with C-reactive protein, as well as

Table 2. Frequency of increase CT-severity relative to primary CT examination
Tabnuua 2. YactoTa nosbieHns KT-TaxecT oTHocUTeNbHO HavanbHoro KT-nccnegosaHns

Group ll: patients with
positive PCR tests
pynna ll: nauneHTsbI
C NMOJIOXUTENbHbIMU
MUP-tectamun
(n=33)

Group I: patients with
negative PCR tests
lpynna I: naymneHTbI
C oTpULaTesNibHbIMUN

NnuP-tectamun
(n=33)

Group lI: patients with
positive PCR tests
lpynna ll: nauneHTsbI
C NONOXUTENbHbIMU
MUP-Ttectamn MUP-tectamn
(n=33) (n=33)

Group I: patients with
negative PCR tests
pynna I: naymeHTbI
C oTpULaTesibHbIMU

Frequency of the primary CT severity at hospitalization
YacTtota taxxectu npu nepeuyHom KT-uccneposaHumn
npu rocnutanu3auum

Frequency of changing CT-severity relative
to primary CT examination
YacTtota nameHeHus KT-T9xecT OTHOCUTENbHO
HavyanbHoro KT-uccnepgoBaHus

3% (CT-1/KT-1) 12,1% (CT-1 /KT-1)

33% (CT-1/KT-1) 25% (CT-1/KT-1)

33% (CT-3/KT-3)
34% (CT-4/KT-4)

37,5% (CT-2/KT-2)
12,5% (CT-3/KT-3)
25% (CT-4/KT-4)

9,1% (CT-2/KT-2)

18,2% (CT-2/KT-2)

50% (CT-2/KT-2
17% (CT-3/KT-3

42% (CT-3/KT-3)
58% (CT-4/KT-4)

33,3% (CT-3/KT-3)

21,2% (CT-3/KT-3)

13% (CT-2/KT-2
56% (CT-3/KT-3

( )
( )
33% (CT-4/KT-4)
( )
( )
31% (CT-4/KT-4)

12,5% (CT-1/KT-1)
37,5% (CT-2/KT-2)
12,5%(CT-3/KT-3)
37,5% (CT-4/KT-4)

54,5% (CT-4/KT-4)

48,5% (CT-4/KT-4)

28,5% (CT-2/KT-2)
28,5% (CT-3/KT-3)
43% (CT-4/KT-4)

20% (CT-1/KT-1)
20% (CT-2/KT-2)
60% (CT-4/KT-4)
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Fig. 3. Comparison of the dynamics of frequency of the
“fresh” “ground-glass” opacity symptom. pCT - primary
CT-scan of the lungs; d1CT - first follow-up CT scan of the
lungs; d2CT - second follow-up CT scan of the lungs.

Puc. 3. CpaBHeHMe AMHAMWKW 4acTOTbl BCTPEYAEMOCTU
cumnTomMa “ceexero” “martoBoro ctekna”. nKT — nepBuy-
Hoe KT-uccnepmoBaHue nerkux; anlikKT - 1-e
KT-uccneposaHue nerkux B auHamuke; p2KT - 2-e
KT-mnccnenoBaHue nerkux B AMHaAMUKE.

——T1LPO / PCRO MNupP3+/ PCR3+

100
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Frequency

YacTtoTa BCTpeyaeMocTu
of a secondary infection development, %
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nKT / pCT o1KT/d1CT  p2KT/d2CT

Fig. 5. Comparison of the dynamics of frequency of a
secondary infection development. pCT -

primaryCTscanofthelungs; d1CT - first follow-up CT-scan
of the lungs; d2CT - second follow-up CT-scan of the lungs.

Puc. 5. CpaBHeHMe OAMHAMKKM 4acTOTbl MPUCOEONHEHUS
BTOPUYHOM nHdekumn. nKT — nepsuyHoe KT-nccnegosaHve
nerknx; p1KT —1-e KT-uccnenoBaHue nerkmx B ANHaMUKE;
n2KT - 2-e KT-nccnegoBaHue nerkux B AMHaMuke.

—4—T1LPO / PCRO MNupP3+ /PCR3+

o
o

YacToTa BCTpeyaemocTun
cuMnToMma KoHconuaaumm, %
Frequency
of the consolidation symptom, %

KT / pCT A1KT /d1CT  a2KT/d2CT

Fig. 4. Comparison of the dynamics of frequency of the
consolidation symptom. pCT - primary CT-scan of the
lungs; d1CT - firstfollow-up CT-scan of the lungs; d2CT -
second follow-up CT-scan of the lungs;

Puc. 4. CpaBHeHVe AMHAMWKK 4acTOTbl BCTPEYAEMOCTMU
cumntoma koHconupaumu. nKT — nepsuyHoe KT-mccne-
nosaHune nerkux; A1KT - 1-e KT-uccnepoBaHue nerkux
B anHamuke; 02KT — 2-e KT-uccnegoBaHue nerkux B guHa-
MUKE.

—4+—T1LPO / PCRO MnupP3+ / PCR3+

o
o
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YacToTa BCTpeyaemocTun
W
o

1TOBOro cTekna" obpaTHbIX UBMEHEHNI, %

of involutional changes, %

‘requency of the "ground-glass” opacity

nKT / pCT

a1KT/d1CT  p2KT /d2CT

Fig. 6. Comparison of the dynamics of frequency of the
ground-glass opacity of involutional changes. pCT -
primaryCTscanofthelungs; d1CT - firstfollow-up CT-scan of
the lungs; d2CT - second follow-up CT-scan of the lungs.

Puc. 6. CpaBHeHVe OMHAMUKM Y4aCTOTbl BCTPEYAEMOCTU
CYMMTOMa MaToBOro cTeksia 06paTHbIX n3MeHeHuin. NKT —
nepsuyHoe KT-uccnepgoaHme nerkux; p1KT - 1-e
KT-nuccnepoBaHue nerkux B anHamwuke; O2KT - 2-e
KT-nccnenoBaHme nerkmx B gHamMmuke.
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Fig. 7. Comparison of the dynamics of C-reactive protein
values. pCT - primary CT-scan of the lungs; d2CT - second
follow-up CT-scan of the lungs.

Puc. 7. CpaBHeHne OMHaMUKN 3HaveHuii C-peakTUBHOMO

6enka. nKT — nepsuyHoe KT-uccnegosanue nerkux; o2KT —
2-e KT-uccnepoBaHue nerkux B guHamumke.
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Fig. 8. Relationship between the maximum CT severity of
coronavirus infection and C-reactive protein.

Puc. 8. B3anmocssasb makcumanbHo KT-TaxecTn Kopo-
HaBMpYyCHOI nHdekumm n C-peakTnBHOro benka.

a statistically significant (p = 0.038) direct correlation
between low density (p = 0.264) with such an indicator
as fibrinogen.

A dependence is also observed, which is de-
scribed by the following equation:

Ycrb = 41.78 x Xkt-severity + 7.87, where

Xkt-severity — CT-severity of coronavirus infection
(CT-1, CT-2, CT-3, CT-4),

Ycrb — C-reactive protein value.

Accordingly, with an increase in CT severity of
coronavirus infection by one degree, an increase in
C-reactive protein by 41.8 mg / ml should be expect-
ed. In the statistically significant model we obtained
(p = 0.002), 19% of the factors that determine the

2021, rom 25, el

values of the C-reactive protein level were taken into
account (Fig. 8).

Such parameters as procalcitonin and prothrom-
bin time did not significantly change during inpatient
treatment of the patients of the groups (p = 0.879 and
p = 0.135), which may indicate that it is inappropriate
to use these parameters in assessing dynamics of the
patient's condition at COVID-19.

When comparing the outcomes of the studied
groups, there was a statistically significant higher
mortality in group Il = 30.3%, in group | - 21.2%
(p =0.043).

Discussion

Changes in the lung CT of the ground-glass opac-
ity type are almost always perceived as a sign of viral
pneumonia caused by SARS-CoV-2 today, in the set-
ting of the COVID-19 pandemic. Although the symp-
tom has been known before the outbreak of coronavi-
rus infection and was also used in description of a viral
pneumonia, caused by other pathogens, or in chronic
lung diseases, including interstitial ones.

Sometimes the changes in the lungs with repeated
negative results of RT-PCR may raise doubts con-
cerning their coronavirus nature and may lead to other
acute interstitial pneumonia being suspected. In this
case, peculiar changes in the radiological patternin a
follow-up, repeated lung CT (replacement by consoli-
dation, reticular changes), biochemistry parameters,
clinical presentation and, subsequently, appearance
of antibodies may be helpful.

In addition to this study, there are numerous pa-
pers and articles about patients with negative PCR
test, but clinically and radiologically confirmed
COVID-19 [16, 17]. Data on sensitivity of the “gold
standard” of COVID-19 diagnostics vary from 46% to
83.1% in different studies [16, 17]. Some studies sug-
gest that the PCR test sensitivity is high at the begin-
ning of the disease only: for the first 5 days after the
onset of symptoms, the clinical sensitivity remains
above 90%; then between days 6 and 8, the clinical
sensitivity of PCR varies from 84% to 76%; in the fol-
lowing days, the sensitivity decreases; and by day 18,
the sensitivity decreases below 50% [11].

However, since viral pneumonia does not develop
in everyone and there may be no changes in lung CT
scans, there are also clinically asymptomatic carriers,
and antibodies may appear not immediately, but after
8-10 days from the onset of symptoms [11], the most
relevant diagnostic method remains RT-PCR on
SARS-CoV-2 RNA from the nasopharynx.

Similar in clinical symptoms, time, radiological pat-
tern, and biochemical parameters course of the dis-
ease in patients with laboratory-confirmed COVID-19
positive RT-PCR and in patients with triple negative
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PCR test may indicate a slightly lower sensitivity of the
RT-PCR method as compared to CT lung examination,
as well as the individual features of the patients.

Since clinical material is collected from the naso-
pharynx and oropharynx, there is a sufficient amount
of the virus there in patients with a positive test.
It is worth noticing that such a symptom as anosmia
develops in some patients only. Probably, it develops
in some patients due to the higher concentration of
the virus in the upper respiratory tract. While in others,
the virus immediately enters the lungs, without settling
in the upper respiratory tract.

In general, the severity of the radiological pattern,
the frequency of secondary infection, the level of CRP,
directly correlating with severity of the disease, the
probability of death [18], were slightly higher in pa-
tients from group Il. The same group also had more
cases of increased CT severity compared to the pri-
mary CT study.

It cannot be excluded that the initial entry of the
virus into the body through the carrier proteins in the
olfactory epithelium may increase the overall viral load
and worsen the course of the disease. Thus, in the
Ankur Gupta-Wright et al. study, outcomes were worse
in patients with COVID-19 confirmed by RT-PCR com-
pared to those with false-negative RT-PCR; the pro-
portion of patients hospitalized in the ICU was higher
[16].

At the same time, Imran Hasanoglu et al. note an
inverse pattern of severity of the disease course and
viral load in their study of 60 people [19]. But for un-
ambiguous conclusions, larger studies with a more
detailed analysis of the course of the disease, its
symptoms, and the amount of SARS-CoV-2 RNA in
oropharyngeal and nasopharyngeal smears are re-
quired.

During the work of our hospital, there were patients
with COVID-19 with only one or two positive PCR tests
throughout the entire hospitalization, but we decided
to compare two opposite groups: with all (in this case,
a maximum of three) positive or with all negative re-

OGcyxaeHue

N3mMeHeHnss Ha KOMMbIOTEPHbBIX TOMOrpamMMax
nerkux no Tmny “maToBOro CTekna” cerofHs B ycno-
Buax nangemun COVID-19 BocnpuHMMAlOTCS NOYTU
BCerga Kak NpusHak BUPYCHOM MHEBMOHUWN, Bbl3BaH-
Holi SARS-CoV-2. XoTst 3TOT CMMNTOM ObiN U3BECTEH
1 O BCMbILLKM KOPOHABUPYCHON MHDEKLMM 1 CNOSIb-
30BaJICS TaKKe Mpu ONUCAHWUM BUPYCHBIX MHEBMOHUA,
BbI3BAHHbIX APYrMMU BO3BYAMTENSAMU, AN NPU XPOHW-
YECKMX NIEroYHbIX 3a001EBAHUSIX, B TOM YNCIIE UHTEP-
CTULMANbHBIX.

sults. We looked for an answer to the question, if it is
possible to rely not only on the “gold standard”, but
also on the course of the radiological and biochemical
presentations for diagnosing. Sometimes the reasons
(individual peculiarity, low sensitivity, incorrect mate-
rial sampling) for which RT-PCR turned out to be
negative are not so important. If the primary and fol-
low-up lung CT show a typical progression of semiot-
ics, and then the changes “dissolute”, as well as CRP
and fibrinogen indicators increase and normalize by
the last follow-up CT, the diagnosis still can be made
in a pandemic setting. It is exactly the way our PCR-
negative patients were diagnosed. However, it should
be borne in mind that a secondary infection may add,
and it is necessary to monitor changes in the radio-
logical pattern, clinic, and biochemical parameters.

Diagnostics of coronavirus infection by serological
methods is also actively developing, therefore, re-
search in this direction is promising [20].

Conclusion

Based on the results of our retrospective study,
it can be concluded that X-ray semiotics and bio-
chemical parameters in dynamics can help diagnose
COVID-19 in patients with negative RT-PCR analysis.
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NHorpa M3MeHeHns1 B NErknx npyv MHOrOKPATHbIX
oTpuuartenbHbix pedynstatax OT-MUP MmoryT Bbi3BaTh
COMHEHMS MO NMOBOAY WX KOPOHABMPYCHOW NPUPOAbI
1 3aCTaBUTb NOAO3PEBATH APYrie OCTPble NHTEPCTU-
unasnbHble MHEBMOHMW. HO TYyT MOMyT NOMOYb Xapak-
TEPHbIE U3MEHEHUSI PEHTrEeHONIOrMYEeCKON KapTUHbI
Ha AMHaMWNYECKMX, MOBTOPHbLIX KOMMbIOTEPHbIX TOMO-
rpamMmax Jierkux (3ameLLeHne KoOHcoamagaumen, petn-
KyNSIPHbIMY M3MEHEHUSIMM), NokasaTenn Guoxnumn-
4eCcKOoro aHanmaa KpPOBM, KJIMHUYECKOW KapTUHbl U,
B JaNbHENLLIEM, MOSIBAIEHME aHTUTEN.
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NMoMMMO JaHHOro NCCNef0BaHNS CYLLLECTBYET He-
Mano nybnukaumii n ctatein o 60MbHbIX, Y KOTOPbIX
TecT MNUP 6bin oTpuuatensHbiM, HO COVID-19 6bin
NOATBEPXAEH KIUHUYECKN U PEHTFEHONOrMYecku
[16,17]. OaHHble O 4YyBCTBUTENLHOCTM “30/10TOrO
ctaHpapta” guarHoctukm COVID-19 BapbupytoT
B pasHblX uccnenosanusix ot 46 po 83,1% [16, 17].
B HekoTOopbIX MCCnegoBaHUSX COOOLIAeTCs O TOM,
YTO YYyBCTBUTENBLHOCTb TecTa [LUP BbicOkas TOJbLKO
B Hayasne 3abosieBaHus — NepBble 5 AHel nocne nose-
NEeHNst CMMMNTOMOB KJIMHUYECKas YyBCTBUTENbHOCTb
ocTtaetcs Bbiwe 90%, nanee mexay 6-m 1 8-m gHAMU
KnuMHMYeckasa 4dyBcTBuTenbHoCTb [MLP BapbupoBana
oT 84 0o 76%, B nocnenyoLlmMe OHN YyBCTBUTENb-
HOCTb CHUXaeTcs, a Ha 18- AeHb YYBCTBUTENIbHOCTb
CHmxaeTcs Huxe 50% [11].

Ho Tak kak BMpycHas NMHEBMOHUS pPa3BMBAETCSA
0Aaneko He y BCEX U U3MEHEHWUIA Ha KOMMbIOTEPHbIX
TOMOrpammax Nerknx MoxeT He ObITb, KIMHUYECKN —
€CTb 6eCCMMMNTOMHbIE HOCUTENWN, @ aHTUTEeNa MOryT
nosiBUTLCS He cpasy, yepeld 8-10 gHen oT Hayana
cumnTomoB [11], caMblM akTyasibHbIM METOAOM AM-
arHocTukm octaetcsa OT-MNLUP Ha PHK SARS-CoV-2 13
HOCOMNOTKM.

Cxoxee No KNMNHUYECKMM CUMMTOMaM, BPEMEHM,
PEHTrEHONONMYECKOM KapTMHE U BUOXUMUYECKUM
nokasarensiMm TedyeHue 3aboneBaHUS y MauVeHTOB
¢ nabopaTopHo noaTeepxaeHHbIM COVID-19 nono-
xuntenoHon OT-MUP n y nauneHToB ¢ Tpmxabl nabo-
paToOpHO He MOATBepPXAeHHbIM TecToM [1LP moxet
CBWAETENbCTBOBATL O HE CTOJIbKO Oonee HU3KOM
yyBcTBUTENBHOCTU MeToaa OT-TUP no cpaBHeHMto
¢ KT-nccnegoBaHuem nerkmx, CKoabko 00 MHONBUAY-
aNlbHbIX 0COOEHHOCTSIX NALMEHTOB.

MNMockonbKy KAMHUYECKUIA MaTepuan cobupaetcs
N3 HOCO- 1 POTOMOTKM, Y NALUNEHTOB C NOJIOXUTENb-
HbIM TECTOM [O0JIKHO OblTb TaM JOCTATOYHOE KONnye-
CTBO BMpyca. CTOMT BCMOMHUTb MPO HaNMYme y HEKO-
TOPbIX MAUMEHTOB Takoro CUMMTOMA, Kak aHOCMUS,
KOTOpbI ObIBAET He y Bcex. BeposaTHo, y 4acTu 60nb-
HbIX 3TOT CMMMTOM 06yCnoBfEH O0bLUEN KOHLEHTPA-
LMen BMpyca B BEPXHUX AbIXaTesbHbIX MYTSX, B TO Xe
BPEMS Yy OpYrMx BUMPYC Cpasy nonagaet B nerkue,
He ocefiast HaAoNro B BEPXHUX OTAENAX AblXaTeNbHbIX
nyTen, 1 Kak pa3 y Taknux naumeHToB MOryT ObITb MHO-
roKpaTHble NoXHooTpuLaTenbHble TecTbl OT-TLP.

B uenom BbIpaXXeHHOCTb PEHTFEHONIOrMYeCKOn
KapTVHbI, YacTOTa NPUCOEAVHEHNSA BTOPUYHOM NHGEK-
unK, ypoBeHb CPB, KOTOpbIM MpsSiMO KOppenupyeT
C TSXXECTbIO TeyeHusi 3ab0sieBaHNs, BEPOSITHOCTbLIO
netanbHoro ncxopa [18], 6bln HEMHOIO Bbille Y na-
UMeHToB 13 rpynnsl |l ¢ MHOrokpaTtHoO nabopaTtopHO
noaTeepxaeHHbiM COVID-19. Y aT0M XXe rpynnbl Tak-
Xe Ob110 Gonblie CiyYyaeB C MOBbILEHNEM TSXECTU
KT no cpaBHeHuIO ¢ nepBuYHbIM KT-1ccnenoBaHnemMm.

MEIVIMHCEAS BUSYAIUBALIAA 2021, Tom 25, Nel

Henb3sa UCKNOYNTb, 4TO NEepPBUYHOE NonagdaHue
BMpyca B OpraHuam 4epesd Oesikn-nepeHocHnkm
B OOOHSITENIbHOM 3NUTENNUN MOXET YBENIMYMBATL 00-
LLIYIO BMPYCHYIO Harpy3Kky 1 yxyallaTb TedeHne 3abo-
nesanus. Tak, B nccnegosanmm Ankur Gupta-Wright
M Op. UCXoAabl ObIn Xyxxe ansa nauyeHToB ¢ COVID-19,
noareepxaeHHbiM OT-TUP, no cpaBHeHMIO C Temu,
y Koro 6bina noxHootpuuatensHas OT-MLP, ¢ 6onee
BbICOKOW O0Mel rocnntann3npoBaHHbix B OUT [16].

OpHako |. Hasanoglu n coaBT. B CBOEM MUCCNEno-
BaHMM 13 60 4enoBek OTMeYalT 00paTHYIO 3aKOHO-
MEPHOCTb TAXECTU TEYEHUS N BUPYCHOW Harpysku
[19]. NMoaTomy Ans 0AHO3HAYHbIX BbIBOJOB HEOOXO-
oMbl 6onee KpyrnHble nccnenoBaHus ¢ 6onee nog-
POOHLIM aHaNM30M TeyeHust 3aboneBaHns, ero CUM-
nTomoB n konuyectea PHK SARS-CoV-2 B maskax
N3 POTO- M HOCOIOTKM.

Bo Bpemsi paboThbl HaLLero rocnutans obinm 60/1b-
Hble COVID-19 n ¢ Bcero ogHumM wnn gsyms Noso-
XutenbHbiMu MUP-aHann3amm Ha NpoOTSXEHUN BCEN
rocnutann3auumn, HO Mbl PELUVAN CPaBHUTb MMEHHO
[B€E NPOTMBOMOJIOXKHbIE FPYMMbl: CO BCEMM (B AAHHOM
clnyyae MakCMMyM TPeMs) NoNOXUTENbHbIMU UK CO
BCEMM OTpULATENbHbIMK pedynbTaTtaMmn. Ytobbl oTBe-
TUTb Ha BOMPOC: MOXHO JI1 ONUPaTbLCH HEe TONbKO Ha
“3010TOM CTaHOAPT”, HO N HA TEYEHWNE PEHTIEHONOMM-
4eCcKOon N BUOXMMNYECKOWN KapTUHbI AJ1 MOCTAHOBKM
anarHosa? He cTonb BaxkHbl MHOTAA MPUYMHBI (MHAN-
BuayanbHass 0COOEHHOCTb, HW3Kas 4YyBCTBUTENb-
HOCTb, HEMPaBUbHbLIA 3ab60p MaTtepuana), No KOTo-
pbim OT-TUP okasanca otpuuatenbHblM, €Cnn npu
nepBu4yHoM un amHammuyeckmx KT-mccnepoBaHusx
Nerknx HabngaeTcs xapakTepHoe NporpeccupoBa-
HME CEMMOTUKU, a 3aTEM “PaCTBOPEHNE” NBSMEHEHWUIA,
a TaKke MOBbIWEHNe 1 K NocieaHeMy AMHAMNYec-
komy KT-uccneposaHuio HopManu3auma nokasare-
neii CPB 1 ¢dubpuHorena, amarHo3 B YCIOBUSX MaH-
OEeMUN BCE PaBHO MOXHO NOCTaBUTb. Kak nocTaBuim
ero n Hawum [UP-oTpuuatenbHbiM naumeHTam.
Ho He cTtouT 3abbiBaTb O BO3MOXHOM MpUcoeamHe-
HUW BTOPUYHON MHDEKUMN N CNEANTb 32 UBMEHEHUSI-
MW PEHTIEHOJIONMYECKON N KIIMHUYECKOW KapTUHBbI,
a Takke BMOXMMMYECKNX NokasaTenei.

TakXke aKkTVBHO pa3BUBaAETCS AMarHOCTMKa KOPO-
HaBMPYCHOW MHOEKUMN CEPOSIOrMYeckKMMn MeToaa-
MW, MO3TOMY NEPCMEKTMBHbI UCCNEA0BAHNSA U B 3TOM
HanpasneHun [20].

3aknouyeHne

Mo nonyyeHHbIM pe3yabTaTaM Halero pPeTpo-
CNEKTUBHOIO MCCNEea0BaHUSA MOXHO caenaTtb BbiBO,
4YTO PEHTreHoNorn4yeckass CEMMoTrKa n OUOXMMNYECc-
KMe nokasatenn B guMHaMMKe MOryT MOMOYb NnocTta-
BUTb amarHo3d COVID-19 nauuentam ¢ OT-TLP-
OTPULATENBHBIM aHANIN30M.
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Yyactue aBTopos

3amaTtunHa K.A. — c6op 1 aHanms nepBuyHbiX KT-gaHHbIX,

[MLUP-TecToB, HanncaHne TekcTa ctaTtbl, BHECEHME OOMON-
HEHUIN N NBMEHEHWI B TEKCT, aHANN3 aHI093bI4HON NUTE-
paTypbl, OTBETCTBEHHOCTb 3a LENOCTHOCTb BCEX YacTemn
cTaTbu.

Mwuxaiiniok K.A. — cbop un aHanua nepBuyHbIX KT-

OaHHbIX, HanMcaHne TekcTa cTaTby, aHaNM3 aHIOA3bIYHOWN
MTepaTtypbl, CTaTUCTMYECKUIA aHaNN3.

o

11.

References [Cnucok nutepartypsi]

Guan W.J., Ni Z.Y., Hu Y. et al. Clinical Characteristics of
Coronavirus Disease 2019 in China. N. Engl. J. Med.
2020; 382: 1708-1720.
https://doi.org/10.1056/NEJM0a2002032

WHO Director-General’s opening remarks at the media
briefing on COVID-19 - 11 March 2020.

Fajgenbaum D.C., June C.H. Cytokine Storm. N. Engl. J.
Med. 2020; 383: 2255-2273.
http://doi.org/10.1056/NEJMra2026131

Singhal T. A review of coronavirus disease-2019
(COVID-19). Indian J. Pediatr. 2020; 87 (4): 281-286.
http://doi.org/10.1007/s12098-020-03263-6
Coronavirus disease (COVID-19) Situation dashboard.
Methodological recommendations of the Ministry of
Health of the Russian Federation dated 09/03/2020
“Prevention, diagnosis and treatment of a new coronavirus
infection (COVID-19)” dated 09/03/2020.

Oliveira B.A., Oliveira L.C., Sabino E.C., Okay T.S. SARS-
CoV-2 and the COVID-19 disease: a mini review on diag-
nostic methods. Rev. Inst. Med. Trop. Sao Paulo. 2020;
62:e44. http://doi.org/0.1590/S1678-9946202062044
Guo Y.R.,CaoQ.D.,Hong Z.S., Tan Y.Y., Chen S.D., JinH.J.,
Tan K.S., Wang D.Y,, Yan Y. The origin, transmission and
clinical therapies on coronavirus disease 2019 (COVID-19)
outbreak — an update on the status. Mil. Med. Res. 2020;
7 (1):11. http://doi.org/10.1186/s40779-020-00240-0.
Fang Y., Zhang H., Xie J., Lin M., Ying L., Pang P, Ji W.
Sensitivity of Chest CT for COVID-19: Comparison to RT-
PCR. Radiology. 2020; 296 (2): E115-E117.
http://doi.org/10.1148/radiol.2020200432.

Long C., Xu H., Shen Q., Zhang X., Fan B., Wang C.,
Zeng B., Li Z., Li X., Li H. Diagnosis of the Coronavirus
disease (COVID-19): rRT-PCR or CT? Eur. J. Radiol. 2020;
126: 108961. http://doi.org/10.1016/j.ejrad.2020.108961.
Miller T.E., Garcia Beltran W.F.,, Bard A.Z., Gogakos T.,
Anahtar M.N., Astudillo M.G., Yang D., Thierauf J.,
Fisch A.S., Mahowald G.K., Fitzpatrick M.J., Nardi V.,
Feldman J., Hauser B.M., Caradonna T.M., Marble H.D.,
Ritterhouse L.L., Turbett S.E., Batten J., Georgantas N.Z.,
Alter G., Schmidt A.G., Harris J.B., Gelfand J.A.,
Poznansky M.C., Bernstein B.E., Louis D.N., Dighe A.,
Charles R.C., Ryan E.T.,, Branda J.A., Pierce V.M.,
Murali M.R., lafrate A.J., Rosenberg E.S., Lennerz J.K.
Clinical sensitivity and interpretation of PCR and
serological COVID-19 diagnostics for patients presenting
to the hospital. FASEB J. 2020; 34 (10): 13877-13884.
http://doi.org/10.1096/f].202001700RR.

National Health Commission of the People’s Republic
of China (2020). The diagnostic and treatment protocol

KypouknHa A.N. — ctaTucTnyeckass o6paboTka AaHHbIX

MuUP-TectoB n KT-uccnepoBaHuii.

Oemuposa B.C. — opraHudauus npouecca nedyeHust

naumeHToB 1 PpaboTbl MO COOPY NEPBUYHBIX AaHHLIX, padoTa
C KIMHMYECKMMU 1 NabopaToPHbLIMUN AaHHLIMU NALMEHTOB.

KapmaszaHnosckuin LI, — npes, OusanH, KOPPEKTypa,

yTBEPXAEHNE OKOHYATESIbHOIo BapmMaHTa TEKCTA CTaTbW.

20.

of COVID-19.China. (chest CT manifistations of new
coronavirus disease 2019 (COVID-19): a pictorial rewiew.)
http://medradiology.moscow/f/luchevaya_diagnostika_
koronavirusnoj_infekcii_covid-19 v2.pdf.

Bilinska K., Butowt R. Anosmia in COVID-19: A Bumpy
Road to Establishing a Cellular Mechanism. ACS Chem
Neurosci. 2020; 11 (15): 2152-2155.
http://doi.org/10.1021/acschemneuro.0c00406.
Karmazanovsky G.G., Zamyatina K.A., Stashkiv V..,
Shantarevich M.Yu., Kondratyev E.V., Semenov F.M.,
Kuznetsova S.Yu., Kozlova A.V., Plotnikov G.P., Popov V.A.,
Chupin A.V., Gritskevich A.A., Chililov A.M., Pechetov A.A.,
Kurochkina A.l., Khokhlov V.A., Kalinin D.V. CT diagnostics
and monitoring of the course of viral pneumonia caused
by the SARS-CoV-2 virus during the work of the “COVID-19
Hospital”, based on the Federal Specialized Medical
Scientific Center. Medical Visualization. 2020; 24 (2): 11—
36. https://doi.org/10.24835/1607-0763-2020-2-11-36
Gupta-Wright A., Macleod C.K., Barrett J., Filson S.A.,
Corrah T., Parris V., Sandhu G., Harris M., Tennant R.,
Vaid N., Takata J., Duraisingham S., Gandy N., Chana H.,
Whittington A., McGregor A., Papineni P. False-negative
RT-PCR for COVID-19 and a diagnostic risk score:
a retrospective cohort study among patients admitted to
hospital. BMJ Open. 2021; 11 (2): e047110.
http://doi.org/10.1136/bmjopen-2020-047110
Arevalo-Rodriguez |., Buitrago-Garcia D., Simancas-
Racines D., Zambrano-Achig P., Del Campo R.,
Ciapponi A., Sued O., Martinez-Garcia L., Rutjes A.W.,
Low N., Bossuyt P.M., Perez-Molina J.A., Zamora J. False-
negative results of initial RT-PCR assays for COVID-19: A
systematic review. PLoSOne.2020; 15 (12): e0242958.
http://doi.org/10.1371/journal.pone.0242958

Cheng B., Hu J., Zuo X., Chen J., Li X., Chen Y., Yang G.,
Shi X., Deng A. Predictors of progression from moderate
to severe coronavirus disease 2019: a retrospective
cohort. Clin. Microbiol. Infect. 2020; 26 (10): 1400-1405.
http://doi.org/10.1016/j.cmi.2020.06.033

Hasanoglu I., Korukluoglu G., Asilturk D., Cosgun Y.,
Kalem A.K., Altas A.B., Kayaaslan B., Eser F.,, Kuzucu E.A.,
Guner R. Higher viral loads in asymptomatic COVID-19
patients might be the invisible part of the iceberg.
Infection. 2021; 49 (1): 117-126.
http://doi.org/10.1007/s15010-020-01548-8

Lee Y.L., Liao C.H., Liu RPY., Cheng C.Y., Chung M.Y.,
Liu C.E., Chang S.Y., Hsueh P.R. Dynamics of anti-SARS-
Cov-2 IgM and IgG antibodies among COVID-19 patients.
J. Infect. 2020; 81 (2): e55-e58.
http://doi.org/10.1016/j.jinf.2020.04.019

MEDICAL VISUALIZATION 2021, V. 25, N1




OPUTUHAJILHOE UCCJENOBAHUE | ORIGINAL ARTICLE

[Onsa koppecnoHaeHuun*: KapmasaHoBckuin [puropuin Mpuropbesmy — 117997 Mocksa, yn. bonblwasi Cepnyxosekasi, 4. 27. HMUL, xupyprum
nmenn A.B. BuwHesckoro Munaapasa Poccum. E-mail: karmazanovsky@ixv.ru

3amstnHa Kcenuna AnppeeBHa - opamHatop OIBY “HMULL xupyprum nmenn A.B. Buwwnesckoro” Munsgpasa Poccum (117997, Mocksa,
yn. Bonbluas Cepnyxosckas, 27, Poccuiickas ®epnepauus). Ten.: +7-926-860-50-02. E-mail: catos-zama@mail.ru. https://orcid. org/0000-0002-
1643-6613.

Muxaiiniok Kcenus AuppeeBHa — opauHatop ®IrbY “HMUL, xmpyprum nmenn A.B. BuwHesckoro” Munagpasa Poccun (117997, Mocksa,
yn. Bonblwas CepnyxoBckasi, 27, Poccuiickaa ®Pepepaums). Ten.: +7-916-459-77-45. E-mail: kseniya.mihaylyuk@gmail.com. https://orcid.
org/0000-0003-3825-0868.

KypoukuHa Anna MWBaHoBHa - kaHAa. ®uW3.-mMaT. Hayk, MaBHbIA cneuvanucT PernameHTHoWM cnyxObl BEAEHWS HOPMAaTMBHO-CMPABOYHOM
nHdopmaummn OreyY “UHUNON3” Munaapasa Poccun (125206, Mockea, yn. lobponiobosa, 11, Poccuiickas ®epepauys). Ten.: +7-916-828-27-49.
E-mail: kurochkina37@rambler.ru. https://orcid.org/0000-0002-2013-196X

HOemupoea BaneHtnHa CemeHOBHa — [OKTOP 6MON. Hayk, 3aBeayioLlas KIMHWKO-AuarHoctnieckum otaenom ®Orey “HMULL xvpyprum nmexn
A.B. Buwwresckoro” Munsgpaga Poccun (117997, Mockea, yn. Bonbluas CepnyxoBckasi, 27, Poccuiickas ®epepauus). Ten.: +7-916-902-51-39.
E-mail: demidova@ixv.comcor.ru

KapmasaHoeckui puropui Mpuropbeeuy — uneH-kopp. PAH, nokTop men. Hayk, npodeccop, 3aBeaylowmnii OTAENEHNEM PEHTIEHONOrnn
1 MarHUTHO-PE30HAHCHBLIX UCCNEA0BAHUN C KabMHETOM YNbTPasBykoBol amarHoctvkm ®OIFBY “HMUL, xupyprum umenu A.B. BuiiHesckoro”
MuHaapasa Poccun; npodeccop kadbeapbl y4eBoi AMarHOCTUKM 1 Tepanun Meauko-ounonormdeckoro dakynsteta GreQy BO “PHUMY nmenn
H.W. Muporosa” MuHsapasa Poccumn, Mocksa. https://orcid.org/0000-0002-9357-0998

Contact*: Grigory G. Karmazanovsky - 117997, Moscow, Bolshaya Serpukhovskaya str., 27, Russian Federation . A.V. Vishnevsky Medical Research
Center of Surgery. E-mail: karmazanovsky®@ixv.ru

Kseniia A. Zamyatina - resident in the specialty “radiology” of A.V. Vishnevsky National Medical Research Center of Surgery, house 27,, st. Bolshaya
Serpukhovskaya, Moscow, 117997, Russian Federation. e-mail. catos-zama@mail.ru Phone: +7-926-860-50-02 https://orcid. org/0000-0002-1643-
6613

Kseniia A. Mikhailyuk - resident in the specialty “radiology” of A.V. Vishnevsky National Medical Research Center of Surgery, house 27,, st. Bolshaya
Serpukhovskaya, Moscow, 117997, Russian Federation. e-mail. kseniya.mihaylyuk@gmail.com Phone: +7-916-459-77-45 https://orcid. org/0000-
0003-3825-0868

Alla I. Kurochkina - PhD, Chief specialist of the Regulatory service for maintaining normative and reference information of Federal Research Institute
for Health Organization and Informatics of Ministry of Health of the Russian Federation, house 11, st. Dobrolyubova, Moscow, 125206, Russian
Federation.e-mail: kurochkina37@rambler.ru Phone: +7-916-828-27-49 https://orcid.org/0000-0002-2013-196X.

Valentina S. Demidova - Doct. of Sci. (Biol.), Head of the Clinical Diagnostic Department of the Vishnevsky National Medical Research Center of
Surgery, house 27,, st. Bolshaya Serpukhovskaya, Moscow, 117997, Russian Federation. E-mail: demidova@ixv.comcor.ru. Phone: +7-916-902-51-39
Grigory G. Karmazanovsky - corresponding member of the Russian Academy of Sciences, Doct. of Sci. (Med.), Professor, Head of X-ray and mag-
netic resonance studies department with ultrasound of A.V. Vishnevsky National Medical Research Center of Surgery; Professor of radiology depart-
ment of Pirogov Russian national research medical university, Moscow. https://orcid.org/0000-0002-9357-0998

IS EfUHCKAS BUSYANMBAIIAS 2021, tox 25, Mol



