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Yacte moctpagaBmux (N=11), y4uThIiBasi TSHKECTh TPAaBMATHYECKOTO IIIOKA, B PsIIe
CJIy4aeB COYETAIOIIETOCs C OTEKOM T'OJIOBHOTO Mo3ra B pesynbratre UYMT, Obuta nepeBeneHa
Ha npunyautenbhyto MBJI ¢ MenukamMeHTO3HOW CHHXpOHM3anued (70 MOMEHTa
OIEpaTUBHOI'O0 BMEIIATEILCTBA), IPOJOJIKAIOIIYIOCS B TEUEHUE BCEIO BPEMEHU ITPOBEICHUS
WHTEHCUBHOM Tepanuu.
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MEpBOro BBIOOpAa Yy TMALMEHTOB C TSDKEJIOH CKEIETHOW TpaBMOA,
CONPOBOXKAAIOLIEHCS  TPAaBMATHMUYECKMM  IIOKOM, MOJYET  I03BOJIUTH
CTa0MIN3UPOBATh CUCTEMHYIO T€MOJMHAMHKY B 0o0jee KOpPOTKHE CPOKHU
OTHOCHUTEJIbHO TPUMEHEHHSI KOJUIOWJIHBIX pPACTBOPOB IMPU HHTEHCUBHOM
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2. Crabunu3anusi CUCTEMHONW TE€MOJMHAMHKHA UM CBOEBPEMEHHBINH IEpeBOJl
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AHHOTAIUA

Jlnst nuaaMudeckoro HaOmoneHus 3a 3(GHEKTUBHOCTHIO JICYCHHS TTAIMEHTOB C HOBOU
KOPOHABUPYCHON HMH(EKIMEH HEOOXOMMMBI TMPOCThIE H TOKA3aTeNbHBIE METOIMKH.
Knuandeckuii aHamm3 KpOBH SBIISCTCS TIEPBBIM M 00s3aT€IILHBIM 00CIICIOBAaHUEM TTAIUEHTOB.
B crathe aHanmm3MpyrOTCS TapaMeTphl JICUKOIMTAPHOW (HOPMYIBI U CKOPOCTH OCEHAHUS
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sputpouutoB (COD) y mammentoB COVID-19 ngo neyenus u ¢ l-ro mo 15-i1  news
CTaHAAPTHOTO  JiedeHHWs. [Ipy  MOCTymjIeHWH B CTallMOHAP  PETUCTPUPOBAIHU
muMmponuronenuto, HeduTpodmies u  yenmumueHne COD. CrTaTUCTHYECKH 3HAUYUMBIC
OTKJIOHEHHSI MPOSBISUTHCH Ha 10-€ CyTKH JIeYeHHs B TOBBIIICHUH a0COTIOTHOTO COACPKAHUS
JICHKOIIUTOB TP HMMEIONIEHCS JICMKOTIEHUH. 3a BpeMs JICUCHUS HAONIONadd yBEITUUYCHUE
KOJIMYECTBA IMAlMEHTOB C HOpPMAallbHBIMH Tokazarensmu COD, CHmKeHUEM HeHTpoduiesa,
JeKONeHUH U TUMGOICHUH, HO CTATUCTUYECKU 3HAYMMBbIX OTJIMYUNA HE BBISBICHO.

KarwueBbie caoa: COVID-19, neiikonmrapHas ¢opmyia, CKOpOCTb OCEHaHUS
SPUTPOLIUTOB.

Abstract

To provide dynamic monitoring of the treatment effectiveness in the case of patients
with a new coronavirus infection, it is important to consider that simple and illustrative
methods are needed. A clinical blood test is the first and mandatory patients’ examination.
This article presents the analysis of the leukocyte formula parameters and the erythrocyte
sedimentation rate (ESR) in COVID-19 patients before treatment and during the period from
the 1% to the 15" day of standard treatment. Therefore, lymphocytopenia, neutrophilosis, and
increased ESR were recorded upon the patients’ admission to the hospital. Statistically
significant deviations were manifested on the 10" day of treatment in the absolute WBC count
increase in the case of existing leukopenia. During treatment, an increase in the number of
patients with normal ESR, as well as a decrease in neutrophilosis, leukopenia and
lymphopenia was observed, but no statistically significant differences were found.
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Relevance. The severity of COVID-19 varies from an asymptomatic disease course to
severe damage of lungs and other organs and systems with the phenomena of acute
respiratory distress syndrome (ARDS). The development of ARDS in viral lung disease is 3-
4%, but this condition may also lead to multiple organ failure and death [1, 2].

The clinical disease symptoms include fever (78.9% of patients), acute respiratory
symptoms (67.7%), dyspnea (18.6%), dyspepsia (5%), diarrhoea (3.7%), and general
symptoms of intoxication — weakness (38.1%), headache (13.6%). Viral lung damage with
the development of pneumonia occurs in 76% of cases, the development of hypoxia — in 38%

[3].

An important factor in the provision of medical care to inpatient patients with COVID-
19 is the assessment of the dynamics of clinical and laboratory parameters. The severity of
changes in some of them is closely related to the severity of the disease [4, 5].

The literature data indicate a variety of deviations in the clinical blood test. Most of
the patients have a normal number of leukocytes, about 30% suffer from leucopenia and
83.2% — from lymphopenia [1, 4, 6, 7]. The COVID-patients are also characterized by
lymphopenia and neutrophilosis, according to E. A. Borodulina et al., 2021, V. Y. Mareeva et
al., 2020, but in more than half of the cases, the general blood test values are within the
reference values.

It was shown in the studies of S. Tan et al., 2000, R. K Mahat. et al., 2021, that ESR
and the granulocyte/lymphocyte ratio are positively associated with the severe condition of
patients according to clinical manifestations and computed tomography. In contrast, the
number of lymphocytes has a negative correlation. Certainly, all the authors come to the
conclusion that a timely assessment of hematological parameters makes it possible to
prescribe intensive treatment in time and reduce mortality among the patients with a new
coronavirus infection.

Therefore, the aim is to study the dynamics of the leukocyte formula and ESR
parameters in patients with a new coronovirus infection during standard treatment.
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Materials and methods. The authors examined 70 patients who were admitted to the
COVID-19 infectious diseases department with a severe and extremely severe disease course.
All the patients received standard treatment in accordance with the Interim Guidelines:
Prevention, Diagnosis and Treatment of the Novel Coronavirus Infection (COVID-19),
version 10 dated 08.02.2021 [1].

Laboratory parameters of clinical blood test were studied as well: absolute leukocyte
count (absolute WBC count), lymphocytes and neutrophils percentage, ESR. The study was
performed before treatment and on the 1%, 5™, 10", 15" day during treatment.

The authors used the program @medstatistic for statistical data processing and sample
size calculation. The arithmetic mean (M) and standard deviation (+m) were used. The
significance level (p) was calculated by means of using the Student's t-test. The p<0.05 level
was considered as a statistically significant one.

Results and discussion. There were 39 men (56%) and 31 women (44%) in the study
group, the age of patients was 59.2+10.4 (from 21 to 77 years). The disease was severe in 54
people (77 %) and extremely severe — in 16 people (23%). Fifty-four patients (77%) had a
positive PCR test for the detection of SARS-CoV-2 virus RNA, 16 (23 %) had a negative one.
The X-ray examination (computed tomography, radiography) of the chest organs revealed
bilateral viral lung damage in all the patients.

The study of the clinical blood test parameters demonstrated that the CLYM
corresponded to normal values before treatment and on the 1% day of therapy. As for the
leukocytosis, it was observed on the 5™ and 10" days. The values returned to the reference
values by the 15" day of treatment.

Leukopenia occurred in 10.9% of patients before treatment, and in 3.3%-12.5% cases
it happened during treatment. The maximum value was reached by the 15" day — 2.5+2.9
10/1. According to X. Xu et al., 2020, on the 5" day after treatment, leukopenia up to
5.25+2,11x10%1 was observed in 10.5%. In this certain study, leukopenia up to 4.0+0.7x10%1
occurred in 7.6% of patients on the 5" day of treatment. Leukocytosis was registered before
treatment in 32.8% of patients, with fluctuations during treatment from 27.2% to 53.8%, with
the maximum fluctuation of values by the 10" day (19.2+7.1x10%1) and a decrease in values
to 13,9-15,1x10%I on the 15" day (Table. 1).

Table 1.
WBC count values in patients suffering from COVID-19.
Values, ref. Before
range, treatment 1 day p 5 days p | 10days P 15 days p
4.8-10.8*10%!
Leukocytes,
a"”fﬂ%&ﬁ'“e& 99438 | 9.4+44 | 09 | 128496 |07 | 11.8+7.1 | 08 | 8.8+45 | 08
M+m
Leukopenia
”:t:';gf; ?; 10.9 9.6 7.6 3.3 125
P 7 0.4 1.0 0.01 0.6
valuex10% | +0%02 | 3308 4.0+0.7 47 25190
M=+m
Leukocytosis,
”:t’ggtesr ?; 32.8 32.6 53.8 36.6 375
P s 0.9 0.7 0.4 0.9
13.8+3.3 14.1+£3.9 17.5+11.1 19.2+7.1 13.9+1.8
value,*10/I
M=+m
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The average values of the lymphocytes number (norm — 19-37%) were reduced both
before treatment and on the 1%, 5™ 10" 15" day of therapy. The maximum decrease in
lymphocytes occurred on the 5" day and was 10.7+8.2%.

Lymphopenia occurred before treatment in 90.6% of patients, on the 1% day of
treatment in 88.4%, decreasing to 75.0% by the 15™ day. The values corresponded to 10.1+4.0
% before treatment, 9.7+3.3% on the 1% day, and 9.6+5.3% on the 15" day. Lymphocytosis
occurred only on the 1% day after the beginning of treatment in 3.8% of patients and amounted
to 42.5+0.7 %. According to X. Xu et al., 2020, lymphocytes returned to normal values in
52.6% (on average, 22.62+13.48*10%1) by the 5" day of treatment. According to the authors’
data, lymphopenia persisted in 72% of patients by the 5" day of treatment (Table 2).

Table 2.
Lymphocytes count values in patients suffering from COVID-19.
Values, ref.
! Before
range 1 day p 5 days P 10 days p 15 days P
19%-37% treatment
Lymphocytes,
averagoemva'“es’ 11.345.6 | 123486 | 0.9 | 10.7:82 | 09 | 12.6289 | 0.9 | 12.0:7.6 | 09
M=tm
Lymphopenia,
number of
patients, % 90.6 88.4 0o 72.0 o 76.6 08 75.0 .
value, % 10.1+4.0 | 9.7£3.3 6.3+2.4 8 6+4.7 9.64+5.3
M+m

Lymphocytosis,
number of -

patients, % 38 i i i
value, % ) 42.5+0.7 - - -
M=+m

The average neutrophils count values were higher than the reference values both
before treatment (83.1+6.2%) and during therapy. Neutropenia was not observed during the
entire observation period. Neutrophilosis was observed before treatment in 85.7% of patients
and decreased to 75.0% by the 15" day. The values were 84.1+5.0% before treatment,
84.2+4.1% on the 1% day of treatment, and 83.5+6.0% on the 15" day (Table 3).

Table 3.
Neutrophils count values in patients suffering from COVID-19.

Values, ref. range | Before

41-79% treatment 1 day p 5 days p 10 days p 15 days p

Neutrophils,
average values, % | 83.1+6.2 | 80.6=10.5 | 0.8 | 83.0+8.0 | 0.9 | 78.9+12.6 | 0.7 | 78.3+10.8 | 0.7
M=+m

Neutropenia,
number of - - - - -
patients, %

value, % - - - - -
M=+m

Neutrophilosis,
number of 85.7 86.2 84.6 63.3 75.0
patients, % 0.9 0.8 0.7 0.9

value, % 84.1+5.0 84.24+4.1 85.4+5.9 86.5+4.7 83.5+6.0
M=m
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The average ESR values over the entire follow-up period were higher than the

reference values (norm — 0-15 mm/h): they were 41.4+13.6 mm/hour before treatment,
38.5+£14.5 mm/hour on the 1st day after the beginning of therapy and decreased to 25.0+23.5
mm/h by the 15th day. In 5.4% of patients, ESR occurred within the normal range before
treatment, it was 6.1% on the 1st day after administration, then increased to 57.1% by the 15th
day (Table 4).

Table 4.
ESR values in patients suffering from COVID-109.

Values, ref. range Before
0-15 mm/h treatment

1 day P 5 days p 10 days P 15 days P

average values, 25.4+16. 20.2+15. 16.5+12.

ESR,

mm/h 41.4+13.6 | 38.5£145| 0.8 0 0.4 0 0,2 6 0.1

M=+m

Normal ESR,
number of
patients, %

54

6.1

30.4

45.4

57.1

10.

Conclusions.

1. The statistically significant deviations in the parameters of the leukocyte
formula and ESR in COVID-19 patients during standard treatment were
manifested in the WBC count increase on the 10" day with existing
leukopenia.

2. The increase in the number of patients with normal ESR, decreased
neutrophilosis and lymphopenia by the 15" day of treatment was not
accompanied by any statistically significant changes.

***k

Interim Guidelines: Prevention, Diagnosis and Treatment of the Novel Coronavirus Infection (COVID-
19). Ministry of Health of the Russian Federation. Version 10 dated 08.02.2021.

Liu F., Li L., Xu M., Wu J., Luo D., Zhu Y. et al. Prognostic value of interleukin-6, C-reactive protein,
and procalcitonin in patients with COVID-19. J. Clin. Virol. 2020; Jun; 127:104370. doi:
10.1016/j.jcv.2020.104370.

Guan W.J., Ni Z2.Y., Hu Y Clinical Characteristics of Coronavirus Disease 2019 in China. N. Engl. J.
Med. 2020; 328:1708-1720. doi: 10/1056/NEjM0a2002032.

Mahat R.K., Panda S., Rathore V., Swain S., Yadav L., Sah S.P. The dynamics of inflammatory markers
in coronavirus disease-2019 (COVID-19) patients: A systematic review and meta-analysis. Clin
Epidemiol Glob  Health. 2021 Mar 20; 100727. doi: 10/1016/j.cegh.2021.100727.
https://pubmed.ncbi.nlm.nih.gov/33778183/.

Tan C., Huang Y., Shi F., Tan K., Ma Q., Chen Y. et al. C-reactive protein correlates with computed
tomographic findings and predicts severe COVID-19 early. J. Med. Virol. 2020; 92:856-62.
https://doi.org/10.1102/jmv.2587.

Cao V., Li T. COVID-19: towards understanding of pathogenesis. Cell Res 30, 367-369(2020).
https://doi.org/10/1038/s41422-020-0327-4.

Xu Z., Shi L., Wang Y., Zyang J. et al. Pathological findings of COVID-19 associated with acute
respiratory distress syndrome. Lancet Respir. Med. 2020; 8(4): 420-22. doi: 10.1016/S2213-
2600(20)30076-X.0.

Borodulina E. A., Vasneva Zh. P., Vdoushkina E. S., Borodulin B. E., Povalyaeva L. V. Features of
hematological and hemostasiological parameters in COVID-19 Coronavirus Infection and community-
acquired pneumonia. Acta. Biomed. Scientifica. 2021; 6 (1) :40. https://doi.org/10.29413/ABS.2021-
6.1.6.

Mareev V. Y., Orlova Y.A., Pavlikova E. P., Matskeplishvili S. T., Krasnova T. N., Malakhov P. S,
Samokhodskaya L. M., Mershina E. A., Sinitsin V. E., Mareev Y. V., Kalinkin A. L., Begrambekova Y.
L., Kamalov A. A. Pulse therapy with steroid hormones in patients with coronavirus pneumonia (COVID-
19), systemic inflammation and the risk of venous thrombosis and thromboembolism (PURNIK study).
Cardiology. 2020;60(6):15-29.https://doi.org/10.18087/cardio.2020.6.n.1226.

Xu X., Han M., Li T., Sun W., Wang D., Fu B., Zhou Y., Zheng X., Yang Y. et al. Effective treatment of
severe COVID-19 patients with tocilizumab. Proc. Natl. Acad. Sci. USA. 2020. May, 19; 117(20): 10970-
10975. doi: 10/1073/pnas.2005615117.




