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v' Resume

The purpose of the study was conducting a comparative analysis of laboratory data of patients
with COVID -19. Patients in the study group showed higher levels of leukocytes and percentage of
neutrophils, as well as lower levels of total proteins, lymphocytes, eosinophils and monocytes
compared to the control group from clinical recovery to the recovery stage after discharge. Further
analysis showed that decreases in lymphocytes, total protein, and increases in neutrophils, CRP,
PCT, D-dimer, and ESR were more common in severe than moderate cases of COVID-19 during
hospitalization. Leukocytosis, neutrophyllosis, lymphocytopenia, D -DIMER, PCT AND CRP levels,
which were significantly associated with COVID-19 severity, were prognostic biomarkers for
predicting disease severity.

Key words: COVID-19, SARS-Cov-2, pneumonia, respiratory failure, lymphocytes, neutrophils,
recovery, total protein, CRP, ESR.
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v’ Pesrome

Llenvio uccnedosanusn a6uUN0Ch NPOGECHU CPAGHUMETbHBLI AHANU3 J1AOOPAMOPHBIX OAHHBIX
oonvnvix ¢ COVID-19. ¥V nayuenmoe ocnoenoii zpynnwl Ovliu 0OHapydsceHbl 00J1ee 8bICOKUIL
YpO6eHb NEUKOUUMOE8 U NPOUEHMHOE COOeplHcanue Helumpopuios, a maxice HU3KUE YPOGHU
o0uux 0enkos, AUMPouUMos, I0O3UHOPUIO06 U MOHOUUMOE NO CPAGHEHUI) C KOHMPOTbHOU
2PYNNoll Om KIAUHUYECKOZ20 6bl300P06NeHUs 00 CHAOUN B0CCMAHOB/IEHU NOCe 6bINUCKU.
Jlanvueiimuii ananu3 noKazai, 4YMO CHUMCEHUE AUMPOUUMOs, 00uiezo 0Oenrka, a makdce
noevtuienue neiimpogunoe, CPb, IIKT, D-oumep u CO3 uauwie ecmpeuanuce ¢ msaxiceavix, uem 6
ymepeunvix cayuasx COVID-19 6o epemsa zocnumanuzayuu. Jleikoyumos ,nHeitmpodhunies,
aumepouumonenus, yposuu D-oumepa, IIKT u CPb, komopbie Obliu 6 3HAUUMENbHOU CMENEHU
ceazanvt ¢ madxcecmovto COVID-19, oOviiu  npocHOCmuuecKuMu  Ouomapxkepamu 01
HPOZHO3UPOBAHUA MAIHCECHIU 3A00/1€8AHUSL.

Knroueewvie cnosa: COVID-19, SARS-CoV-2, nueemonusn, ovixameabHas HeOOCHAMOYHOCHIDb,
aumgoyumot, Helimpogunl, 6v1300posaeHue, oowuil venox, CPb, CO3.
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COVID-19 BILAN OG 'RIGAN BEMORLARDA QIYOSIY LABORATOR
MA'LUMOTLARNI TAHLIL QILISH
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v' Rezyume

Magsad: COVID-19 bilan kasallangan bemorlarda laborator ma'lumotlarini giyosiy tahlil gilish.

Asosiy guruhdagi bemorlarda leykotsitlar va neytrofillar ulushi yugori, shuningdek, umumiy
ogsillar, limfotsitlar, eozinofillar va monotsitlar darajasi nazorat guruhiga nisbatan pastroq
bo'lgan. Keyingi tahlillar shuni ko'rsatdiki, limfotsitlar, umumiy protein migdorining pasayishi va
neytrofillar, CRP, PCT, D-dimer va ESR ko'payishi kasalxonaga yotgizish paytida COVID-19ning
o'rtacha holatlariga garaganda og'irroq bo'lgan. COVID-19 og'ir darajada kechishi bilan sezilarli
darajada bog'lig bo'lgan leykotsitoz, neytrofiloz, limfotsitopeniya, D-dimer, PCT va CRP darajalari
kasallikning og’ir kechishini bashorat gilish uchun bashorat giluvchi biomarkerlar hisoblanadi.

Kalit so'zlar: COVID-19, SARS-Cov-2, pnevmoniya, nafas etishmovchiligi, limfotsitlar,
neytrofillar, tiklanish, umumiy ogsil, SRO, ECHT.

Relevance
T he unexpectedness of the appearance and the ease with which new coronaviruses spread around
the world, revealing vulnerabilities in the organization of medical care and leading to catastrophic
consequences in the economy, require joint efforts of researchers from different countries to develop
ways to predict the severe course of viral infections, create diagnostic tests, and preventive vaccines
and drugs acting on key factors of disease progression [2]. Community-acquired pneumonia (CAP) is
one of the most pressing problems of modern healthcare due to high morbidity and mortality.
Currently, the pandemic of the new coronavirus infection COVID-19 once again forces us to turn to
this topic, since the analysis of the issues of diagnosis, treatment of pneumonia and lung damage by
the SARS-CoV-2 virus is extremely important [1]. In the fight against COVID-19 disease severity and
patient mortality, prognostic factors must be identified as early as possible to provide better treatment
strategies [3]. In a recent Chinese study on predicting the rates and pathogenesis of critical cases of
COVID-19, they concluded that predictive factors for disease progression, including biochemical (eg,
aspartate aminotransferase [AST] and alanine aminotransferase [ALT]), hematological (eg, white
blood cells) white blood cell count and lymphocyte count), inflammatory (eg, C-reactive protein
[CRP]), and coagulation biomarkers (eg, D -dimer) may improve clinical efficacy, delay progression of
mild/moderate to severe/critical disease, and reduce mortality rates
The purpose of the study was to study these laboratory test results and provide a comparative
analysis in patients with COVID -19.

Materials and methods

The material for the analysis was the case histories of 6 0 patients who were treated at the
Samarkand Regional Infectious Diseases Clinical Hospital for 2021-2022, aged over 25 years, with a
diagnosis of “Coronavirus infection ( COVID -19, PCR-positive), in whom community-acquired
pneumonia was confirmed clinically and radiologically. All patients were divided into two groups: the
first (main) group consisted of 30 (50 %) patients who were diagnosed with COVID -19 infection,
which occurred with pneumonia. The second (control) group consisted of 30 (50 %) patients with
diagnosed COVID -19 infection without pneumonia.

Result and discussions
The average age of patients ranged from 26 to 73 years. An analysis of the age structure of patients
showed that patients aged 26-40 years made up 5%, 41-50 years old - 5%, 51-60 years old - 45%, 61-
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70 years old - 35% and 71 and above - 10%. There were 61.3% men, 38.7% women. From the
epidemiological history, all patients were in contact with patients with COVID -19 infection. In the
moderate form, the disease was manifested by an increase in body temperature to 38-38.5 ° C and
weakness; almost all examined patients had aches (91.6%), headaches (86.7%), predominantly dry,
prolonged cough (100% ). In severe forms of the disease, patients experienced weakness, fever, body
aches, cough, shortness of breath, and chest tightness - in 95% of patients. Table 1 presents

comparative characteristics of laboratory parameters in patients of the first and second groups.

Comparative characteristics of laboratory tests
data from patients with covid-19 .

Table 1

Patients with COVID-19 |Patients with COVID-19 R
Indicator/group without pneumonia ,  |complicated by pneumonia,

n=30 n=30
Total protein 62.6 +5.6 57.8+6.4 p <0.018
Lymphocytes _ 1.63 £0.67 1.00 £ 0.53 p <0.002
Monocytes ( units /1) 0.46 +0.22 0.40+0.20 p <0.193
ESR (mm/hour) 27.7+13.7 63.4+ 343 p <0.007
Leukocytes (x 10 in 9th 2894127 164 15.7 p <0.001
century)
Neutrophils 3.85+1.46 5.47+2.89 p<0.014
CRP (mg/l) 5.3+10.3 39.6 +£56.9 p <0.003
Procalcitonin (ng/ml) 0 > 0.5
D-dimer 158.7-268 151-351 p <0.603

Note. P — significance of differences between the compared groups. * — p<0.01.

As can be seen from the table, the level of total protein decreased to 62.6 + 5.6 in patients with
COVID-19 without pneumonia and to 57.8 + 6.4 in patients with pneumonia. The ESR level in
patients of the second group was significantly increased compared to the first group (1.8 times) .

Since, according to the literature, CRP is considered the most sensitive “reference” laboratory
marker of systemic inflammation, tissue damage and infectious alteration , its concentration in the
blood serum of patients with community-acquired pneumonia correlates with the severity of the
disease. At the same time, a high initial level of the biomarker, its long-term persistence and increase
in dynamics are associated with an unfavorable course of pneumonia.

In our study, in order to predict the severity of the disease, the level of CRP was determined in
patients of the second group, which was increased by 2.9 times compared to patients of the first group.
The level of lymphocytes was increased 1.1 times in patients of the second group compared to the first
group.

One of the predictors of bacterial infection is the level of procalcitonin (PCT) in plasma. The
prognostic value of a positive PCT test in hospitalized patients with community-acquired pneumonia
was revealed. Plasma PCT concentration was determined by semiquantitative
immunochromatographic method. Thus, 30 hospitalized patients with community-acquired pneumonia
had a positive PCT test (> 0.5 ng/ml). Whereas in patients of the first group, procalcitonin (PCT) was
not detected in the plasma.

COVID-19 is associated with increased blood clotting. Patients with COVID-19 often have
elevated levels of D-dimer, a high concentration of which is a predictor of death. Experts from the
International Society of Thrombosis and Hemostasis (ISTH) believe that an increase in D-dimer levels
by 3-4 times in a patient with COVID-19 is an independent indication for hospitalization. According
to our studies, the level of D-dimer in patients of the second group was increased by 0.6 times
compared to patients in the first group.

The current study determined the correlation between laboratory data of most inflammatory
markers and the severity of the disease. The main pathophysiology of COVID-19 infection in critically
ill patients is related to the consequences of cytokine storm. The presence of a cytokine storm in
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patients with reduced lymphocyte counts may indicate uncontrolled viral progression, as seen in
severe cases. Above the activated immune response leads to a cytokine storm that is closely associated
with lymphopenia, possibly due to increased apoptosis by proinflammatory cytokines, which requires
further study

Conclusions
1. Hemogram parameters (leukocytosis, C-reactive protein level, leukocyte entropy index) are
significant for predicting bacterial complications in pneumonia in patients with COVID -19.
2. Decreased lymphocyte and total protein counts and increased neutrophils were more common in
severe cases than in moderate cases of COVID-19 during hospitalization.
3. High levels of the inflammatory markers CRP and ESR are associated with COVID-19 severity
during hospitalization, confirming earlier findings. These results provide new insights to improve
understanding of COVID-19 and improve therapy and care for patients affected by these types of
pandemics in the future.
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