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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Currently, much is known about the causative agent of Covid-19. 

The situation with the spread of a new coronavirus infection is 
under control. Preventive measures against this disease have 
been developed and are being actively implemented. Despite 
this, the scientific search for the study of Covid-19 continues. 
In particular, the problem of early diagnosis of this disease 
using routine research methods is relevant. Since not every 
medical institution has the opportunity to conduct an expensive 
examination of the patient during his initial treatment. In this 
regard, in the presented work, the authors systematized the data 
of indicators of general and biochemical blood analysis. 151 
people were included in the study. All the people lived in the 
territory of Tyumen. Depending on the presence of Covid-19 
and vaccination against the new coronavirus infection, patients 
were divided into four groups. Research on such a design is 
being carried out for the first time. The results obtained were 
processed using the SPSS 21 computer program. Statistical 
processing was performed using the Student's t-test. The normal 
distribution or the Gaussian curve. The values at p<0.05 were 
considered statistically significant. 

In the course of the study, the results were obtained, which, 
in general, do not contradict the literature data. However, it 
is noteworthy that in patients who underwent Covid-19, the 
neutrophil content in the general blood test was significantly 
higher, and the cholesterol level in the biochemical blood test, 
on the contrary, was significantly lower in comparison with 
patients of other groups. A similar result has not been described 
in the literature before. In the future, it is planned to carry out 
statistical processing of the available data using multivariate 
analysis. The results of this study may be useful to doctors, 
senior students of medical educational institutions, since when 
managing a patient, it is necessary to take into account the 
peculiarities of his catamnesis.

Key words. New coronavirus infection, general blood test, 
biochemical blood test, vaccination, hemoglobin, erythrocytes, 
platelets, total cholesterol, glucose.
Introduction.

A new highly infectious virus, also known as Covid-19 and 
SARS-CoV-2, was first reported in Wuhan, China, in December 
2019 [1]. In a short time, the virus has spread all over the world. 
In this regard, WHO declared Covid-19 a pandemic on March 
11, 2020. The causative agent of Covid-19 is a single-stranded 

RNA from the Coronaviridae family. It is a human enveloped 
β-coronavirus that shares 80% of the human SARS-CoV-1 
genetic sequence and 96.2% of the bat coronavirus RaTG13 
genetic sequence. The virus shell is covered with a spike-
like glycoprotein consisting of S1 and S2 subunits. One of 
the mechanisms of virus penetration into the body is realized 
through the S1 subunit, since S1 of the virus binds to the 
angiotensin converting enzyme 2 (ACE 2) of the host and CD14 
[2]. 

ACE 2 is a common host cell receptor for SARS-CoV 
and SARS-CoV-2. Since ACE 2 is diffusely distributed in 
many human tissues, this causes a wide range of clinical 
manifestations of Covid-19 with a diverse prognosis. The 
clinical manifestations of Covid-19 range from asymptomatic to 
acute respiratory distress syndrome (ARDS). It is believed that 
severe ARDS is caused by an inflammatory cytokine storm [3]. 

The main method of diagnosing this disease is to perform 
a polymerase chain reaction (PCR). Along with this, there is 
evidence of the use of other methods, such as radiological, 
biochemical, biomarker and hematological studies, which are 
important for risk stratification, patient monitoring and outcome 
prediction.

However, not all medical institutions have the necessary 
equipment of the material and technical base for one or more 
(if necessary) of the above studies, which means that the search 
for routine laboratory predictors for the diagnosis of Covid-19 
can help identify a group of patients with an increased risk 
of developing severe forms of Covid-19. Similar scientific 
searches have already been conducted. The following results 
were obtained.

In a study involving 144 patients (residents of Italy) diagnosed 
with Covid-19 in anamnesis, in which 70 people died during their 
stay in the hospital, and 74 survived and were discharged. It was 
found that among the deceased patients there were significantly 
higher values of serum glucose, aspartate aminotransferase 
(AST), creatine kinase (KK), lactate dehydrogenase (LDH), 
urea, creatinine, troponin, prothrombin time (PTV), international 
normalized ratio, activated partial thromboplastin time (APTT), 
D-dimer, C-reactive protein (CRP), ferritin and leukocytes 
(especially neutrophils), while albumin, hemoglobin (HGB) 
and lymphocyte values were significantly reduced. In multiple 
regression analysis, LDH, CRP, neutrophils, lymphocytes, 
albumin, and APTT remained significant predictors of hospital 
death [4].
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In another study [5], which included 186 patients diagnosed 
with Covid-19, it was found that the most significant parameters 
are the width of the distribution of erythrocytes, ferritin, LDH, 
D-dimer, CRP, PTV and creatinine levels. The authors proved 
that these parameters are important for predicting not only 
hospitalization in the intensive care unit, but also the mortality 
of patients admitted to the intensive care unit.

Along with this, a number of authors [6] conducted a prospective 
observational cohort study in Pakistan. The study included 
patients who had a positive PCR test result for Covid-19 and 
who were subsequently hospitalized. The study established the 
relationship between poor glycemic control and elevated levels 
of CRP, LDH, ferritin, erythrocyte sedimentation rate (ESR), 
troponin, KK, KK-MB, AST, alanine aminotransferase (ALT), 
creatinine and D-dimers. The authors proved that poor glycemic 
control is a risk factor for the development of multisystem 
complications in patients with Covid-19. Similar results were 
obtained in a number of other papers [7-10].

The authors of another study [11] showed that the elderly and 
the male sex are under serious threat, both from the point of view 
of Covid-19 and from the point of view of disease progression. 
It was found that low levels of lymphocytes and leukocytes, 
high levels of CRP and ferritin were effective in diagnosing this 
disease. 

Mertoglu C. et al. [12] serum levels of KK-MV and bilirubin 
were analyzed. It was possible to prove that these indicators 
were significantly higher in people with severe Covid-19.

Analysis of peripheral blood data showed that patients with 
Covid-19 had lower levels of erythrocytes, lymphocytes, 
platelets, HGB and higher neutrophil content, and the value of 
ESR [13]. Similar results were obtained by the authors of other 
scientific papers [14-16].

In a number of studies, the level of total cholesterol (OH) was 
analyzed among the indicators of biochemical blood analysis. 
The authors agree that the level of OH is significantly higher in 
patients who survived Covid-19 [15,17].

Aim. To conduct a retrospective analysis of blood parameters 
in Tyumen residents with a history of Covid-19 and/or 
vaccinated against Covid-19.
Materials and Methods.

The study included people who live in the territory of 
Tyumen. The study group consisted of men and women aged 
18 to 65 years. The total number of participants is 151 people. 
Participants either underwent Covid-19 in the period October-
December 2020 or were vaccinated against Covid-19 in the 
period May-July 2021. Depending on this, all participants were 
divided into 4 subgroups: 

1 subgroup (31 people) – did not have Covid-19 and were not 
vaccinated against Covid-19 (control group).

2 subgroup (30 people) – underwent Covid-19 in the period 
October-December 2020 but were not vaccinated against 
Covid-19. 

3 subgroup (56 people) – did not have Covid-19 but were 
vaccinated against Covid-19 in May-July 2021.

4 subgroup (34 people) – underwent Covid-19 in October-
December 2020 and were vaccinated against Covid-19 in May-
July 2021.

There were no hospitalized patients among the participants 
who underwent Covid-19, all persons received outpatient 
therapy, the severity of the disease corresponded to a mild or 
moderate degree.

The data was collected between October and November 2021. 
Blood samples were taken from all participants, except for the 
passport part and the catamnesis data, for general (UAC) and 
biochemical blood analysis. 

The following parameters were evaluated in the UAC: 
leukocytes (WBC), erythrocytes (RBC), hemoglobin (HGB), 
hematocrit (HCT), average erythrocyte volume (MCV), 
average hemoglobin content in erythrocyte (MCH), average 
hemoglobin concentration in erythrocyte (MCHC), platelets 
(PLT), distribution of erythrocytes by volume (RDW-CV), 
platelet size distribution width (PDW), mean platelet volume 
(MPV), thrombocrit (PCT), neutrophils (NEU), lymphocytes 
(LYM), monocytes (MONO), eosinophils (EOS), basophils 
(BASO), immature granulocytes (IG), neutrophils (NEU%), 
lymphocytes (LYM%), monocytes (MONO%), eosinophils 
(EOS%), basophils (BASO%), immature granulocytes (IG%), 
ESR. 

Total cholesterol (TC) and glucose levels were analyzed in a 
biochemical blood test.

The study was conducted on the basis of the Tyumen State 
Medical University. The study was approved by the local Ethics 
Committee of the Tyumen State Medical University (Protocol 
No. 1 dated 09.17.2021). The results were processed using the 
computer program SPSS 21. Statistical processing of the results 
was performed using the Student's t-test. According to generally 
accepted rules, the values at p<0.05 were considered statistically 
significant when conducting biomedical research.
Results and Discussion.

When assessing the UAC indicators, no significant differences 
were found between individuals of different analyzed groups 
(Table 1).

As can be seen from table 1, the indicator “mean platelet 
volume (MPV)” in individuals of the 1st subgroup was slightly 
higher than normal. MPV is an indicator reflecting platelet 
volume. Normally, platelet volume decreases as cells age, 
and an increase in this indicator indicates that young forms 
predominate in the population of this type of cell. It is known 
that platelets are blood cells that participate in inflammatory 
reactions, have an antimicrobial effect, and activate immune 
cells (lymphocytes, neutrophils, macrophages). Participants in 
group 1 are people who have not had Covid-19 and have not 
been vaccinated against this disease, which means that it can 
be assumed that their immune system worked hard during the 
pandemic. As a result, this was reflected in an increase in MPV.

HGB have been analyzed and described in more detail in the 
literature, this study also made an attempt to study in more depth 
the changes in these indicators. Statistical processing of the 
material showed that the level of leukocytes in participants in 
subgroups 1, 3 and 4 was significantly higher than in individuals 
in subgroup 2 (p˂0.005). The percentage of neutrophils was 
also significantly higher in individuals of subgroup 2 than 
in participants of subgroups 3 and 4 (p˂0.005). The results 
obtained do not contradict the literature data. These changes 
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are associated with the influence of the Covid-19 pathogen 
on the human body. The content of erythrocytes, in turn, was 
significantly lower in individuals of subgroup 1 compared to 
participants in other subgroups (p˂0.005). This can also be 
explained by the influence of the Covid-19 pathogen on the 
human body. Since the participants in group 1 are people who 
do not have a history of Covid-19 and have not been vaccinated 
against Covid-19.

After the CBC indicators were analyzed, the main indicators of 
the biochemical blood test were studied. The data is presented 
in table 2.

As can be seen from table 2, the analyzed indicators - glucose 
and TC levels - were within physiological norms. Statistical 
processing of the material showed that the level of glucose in 
the blood was significantly higher in individuals of subgroup 2 
than in the rest of the study participants (p˂0.005). In turn, the 
level of TC, on the contrary, was statistically significantly lower 
in individuals of subgroup 2 compared to participants in other 
subgroups (p˂0.005). As with the analysis of UAC indicators, 
the results obtained do not contradict literature data and are 

explained by the influence of the Covid-19 pathogen on the 
human body.
Conclusion.

In the course of the work carried out, the results were obtained, 
which generally did not contradict the available data in the 
literature. Due to the fact that the study was dominated by young 
people, and there were no those who suffered a severe degree of 
Covid-19, there were no pronounced deviations from the norm 
in the indicators of general and biochemical blood analysis. 
However, the trends that have been established emphasize that 
under the influence of an infectious agent, in particular, the 
causative agent Covid-19, specific symptom complexes develop 
in the body, which are reflected in changes in the indicators of 
general and biochemical blood analysis. The results of this 
study may be useful to doctors of different specialties, since 
when managing a patient, it is worth taking into account the 
peculiarities of his catamnesis.

This study was supported by the West-Siberian Science and 
Education Center, Government of Tyumen District, Decree of 
20.11.2020, No. 928-rp.

Analyzed
index

Designation,
units change Norm

M ± E
Study group No.
1 2 3 4

Leukocytes WBC, 109/l 4.00-8.80 6.21 ± 0.25 5.15 ± 0.17 6.48 ± 0.29 6.78 ± 0.22
Neutrophils NEU, 109/l 1.80-7.70 3.44 ± 0.18 3.01 ± 0.14 3.31 ± 0.23 3.52 ± 0.13
Lymphocytes LYM, 109/l 1.20-3.50 2.17 ± 0.13 1.59 ± 0.09 2.43 ± 0.12 2.38 ± 0.15
Monocytes MON, 109/l 0.10-1.00 0.44 ± 0.03 0.37 ± 0.02 0.55 ± 0.03 0.63 ± 0.02
Eosinophils EOS, 109/l 0.00-0.45 0.12 ± 0.01 0.16 ± 0.01 0.17 ± 0.02 0.23 ± 0.02
Basophils BAS, 109/l 0.00-0.20 0.03 ± 0.004 0.03 ± 0.01 0.04 ± 0.01 0.03 ± 0.003
Neutrophils NEU, % 50.00-70.00 55.14 ± 1.57 57.94 ± 1.68 49.8 ± 1.69 52.3 ± 1.64
Lymphocytes LYM, % 20.00-40.00 35.18 ± 1.66 31.11 ± 1.62 38.68 ± 1.62 34.56 ± 1.85
Monocytes MON, % 4.00-12.00 9.05 ± 1.92 7.25 ± 0.44 8.34 ± 0.31 9.3 ± 0.34
Eosinophils EOS, % 1.00-5.00 2.05 ± 0.26 3.17 ± 0.27 2.65 ± 0.26 3.39 ± 0.27
Basophils BAS, % 0.00-2.50 0.53 ± 0.05 0.53 ± 0.06 0.42 ± 0.05 0.44 ± 0.04
Red blood cells (EC) RBC, 1012/l 3.50-5.20 4.45 ± 0.07 4.86 ± 0.06 4.77 ± 0.07 4.57 ± 0.06
Hemoglobin HGB, g/l 117-153 130.71 ± 1.8 131.63 ± 1.79 130.83 ± 2.55 126.76 ± 1.57
Hematocrit HCT, % 33.00-45.00 39.15 ± 0.46 40.68 ± 0.43 40.52 ± 0.71 38.99 ± 0.45
Wed. EC volume MCV, fl/ 72.00-100.00 86.39 ± 1.02 83.75 ± 1.14 83.39 ± 2.1 85.5 ± 0.97
Wed. HGB content in EC MCH, pg 26.00-35.00 29.42 ± 0.29 27.17 ± 0.41 27.53 ± 0.39 29.59 ± 1.84
Wed. conc. HGB in EC MCHC, g/l 300-380 333.71 ± 2.25 324.83 ± 3.99 322.58 ± 2.17 308.45 ± 12.63
Distribution of EC by 
volume RDW-CV, % 12.00-15.00 12.83 ± 0.24 12.8 ± 0.16 13.43 ± 0.19 13.15 ± 0.15

Platelets (TC) PLT, 109/l 150-400 279.16 ± 8.6 225.57 ± 10.08 278.68 ± 10.86 298.76 ± 5.95
Wed. shopping center 
volume MPV, fl. 8.00-11.00 11.9 ± 2.44 9.41 ± 0.26 10.08 ± 0.19 9.76 ± 0.19

Width of shopping center 
size distribution PDW, fl. 9.00-20.00 14.38 ± 0.4 14.49 ± 0.48 14.41 ± 0.27 14.94 ± 0.35

Thrombocrit PCT, % 0.20-0.50 0.22 ± 0.02 0.23 ± 0.01 0.28 ± 0.01 0.24 ± 0.01
EC sedimentation rate ESR, mm/hour 2-20 11.55 ± 1.18 9.3 ± 0.92 9.95 ± 1.08 7.94 ± 0.77

Table 1. Results of general blood test indicators (N = 151 people).

Analyzed
indicator, mmol/l Norm

M±E
Study group no.
1 2 3 4

Glucose 4.20-6.10 4.88 ± 0.09 4.92 ± 0.09 4.57 ± 0.07 4.70 ± 0.06
Total cholesterol 3.60-6.20 4.60 ± 0.07 3.97 ± 0.06 4.58 ± 0.1 4.53 ± 0.15

Table 2. Results of biochemical blood test (N = 151 people).
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