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Abstract 
A retrospective analysis of the medical records of 190 COVID-19 (ICD code U07.1) patients treated 
in a Moscow City Clinical Hospital from May to June 2020. An overview of the spectrum of clinical 
manifestations of COVID-19 among the observed patients showed that the most common symptoms 
were fever, dry cough, dyspnoea, and sore throat. A total of 69.5% of patients tested SARS-Cov-2 
positive on RNA extracted from nasopharyngeal mucus by reverse transcriptase polymerase chain 
reaction (RT-PCR) test, 23.7% were found to be positive by immunofluorescence assay (IFA) 
(detection of IgG and IgM antibodies), and 6.8% were diagnosed with typical clinical features and 
typical chest CT abnormalities before hospitalization, during the treatment all patients found to be 
PCR-positive. According to temporary clinical recommendations (version 6 effective 28 April 2020), 
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the patients were divided into subgroups based on disease severity (severe and moderate). Clinical, 
epidemiological, laboratory, and instrumental data were analyzed. The comparison of moderate 
disease severity cases (n=119, 62.6%) and severe cases (n=71, 37.4%) detected statistically significant 
factors supporting the increased risk of severe illness such as cardiovascular disease, chronic kidney 
disease, and cerebrovascular disease. Patients aged 75<years had a strong correlation with mortality 
risk P<0.001. Therefore, patients with pre-existing comorbidities such as cardiovascular disease, 
chronic kidney disease, and cerebrovascular disease are at an increased risk of severe COVID-19. In 
patients older than 75 years, the risk of fatal outcome was the highest P<0.001. 
Keywords: COVID-19, SARS-CoV-2, risk factors, comorbidities, cardiovascular disease, chronic 
kidney disease, cerebrovascular disease 

抽象的 

对 2020 年 5 月至 2020 年 6 月在莫斯科市临床医院接受治疗的 190 名 COVID-19（ICD 代码 

U07.1）患者的病历进行回顾性分析。对观察到的患者中 COVID-19 临床表现谱的概述显示

最常见的症状是发烧、干咳、呼吸困难和喉咙痛。经逆转录聚合酶链反应（RT-PCR）检测

鼻咽粘液中提取的RNA，共有69.5%的患者SARS-Cov-2阳性，免疫荧光法（IFA）检测结果

为23.7%（检测IgG）和 IgM 抗体），6.8% 的患者在住院前被诊断出具有典型的临床特征和

典型的胸部 CT 异常，在治疗期间所有患者均发现 PCR 阳性。根据临时临床建议（第 6 版，

2020 年 4 月 28 日生效），根据疾病严重程度（重度和中度）将患者分为亚组。分析了临床

、流行病学、实验室和仪器数据。中度疾病严重病例（n=119, 62.6%）和严重病例（n=71, 

37.4%）的比较发现了支持心血管疾病、慢性肾脏疾病和脑血管疾病等严重疾病风险增加的

统计学显着因素。年龄>75 岁的患者与死亡风险 P<0.001 有很强的相关性。因此，患有心血

管疾病、慢性肾脏疾病和脑血管疾病等合并症的患者患严重 COVID-19 的风险增加。在 75 岁

以上的患者中，致命结果的风险最高，P<0.001。 

关键词：COVID-19、SARS-CoV-2、危险因素、合并症、心血管疾病、慢性肾脏疾病、脑血

管疾病 

Introduction 
In December 2019, Wuhan in China experienced an outbreak of an unknown disease associated with 
an acute respiratory syndrome caused by a new coronavirus. In January 2020, the virus was identified 
and named severe acute respiratory syndrome coronavirus 2 (SARS-Cov-2 [1]. The epidemic spread 
worldwide because of the close contact from person to person [2], and the World Health Organization 
(WHO) declared it as the global COVID-19 pandemic. At present March of 2021, the total number of 
cases globally reached approximately 69.30 million and the death rate climbed to 1.57 mln. The 
spectrum of clinical manifestations and severity of COVID-19 is yet to be thoroughly investigated and 
described. The new coronavirus raises many serious questions in the global medical community. One 
of the top priorities is to define populations at a high risk of severe COVID-19 illness and mortality. 
The most common COVID-19 symptoms are cough, dyspnoea, fever, and a common complication-
bilateral pneumonia [3]. Approximately 15-20% of patients suffer from multiple 
organ dysfunction syndromes (respiratory failure, acute cardiovascular disease, or acute kidney injury) 
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[4]. Of patients with disseminated intravascular coagulation, 71% do not survive [5]. There is a 
considerable spectrum of COVID-19 severity ranging from mild to critical: 81% of cases are mild, 
14% are severe, and 5% are critical [6].  The association between several factors and the severity of 
COVID-19 and deaths has been proven in recent research. These factors include age ≥ 60 years, sex, 
and comorbidities (obesity, cardiovascular diseases, chronic lung diseases) [6-8]. According to several 
studies, severe illness and a high mortality rate were associated with 10.1-19.0% of patients with type 
2 diabetes, 8.0-14.5% of patients with cardiovascular diseases [9], and 17.2% of cancer patients [10]. 
Other studies reported that severe illness and fatal outcomes were more often registered in people 
suffering from coronary artery disease (CAD) (12.4-26.0%), hypertension (43.0-55.4%), type 2 
diabetes (17.0-37.3%), chronic kidney disease (CKD) with acute kidney injury, and those treated with 
haemodialysis or donor kidney recipients (11.0%) [11], several authors also highlight the correlation 
between severe COVID-19 and chronic obstructive lung disease (COPD) 8.3-18.9 (8.3-18.9%) [12-
14], further studies of clinical aspects, severity classification, outcomes, and their association with 
comorbidity should identify the treatment strategy for COVID-19 patients. The search for an effective 
drug for aetiotropic therapy is underway. The management of mild disease consists in prevention and 
control measures and supportive therapy. Patients with moderate and severe symptoms require 
compound pathogenic, anticoagulant, antibacterial, and symptomatic treatment [15]. The purpose of 
the study was to determine main clinical symptoms, prognostic factors of COVID-19 (demographic 
and laboratory) in conjunction with underlying diseases. 
Materials and methods 
This retrospective analysis was based on the medical records of 190 COVID-19 patients who 
were treated in a Moscow City Clinical Hospital from May to June 2020. The diagnosis was confirmed 
based on epidemiological, clinical, laboratory, and instrumental data (CT, X-ray, ECG data). The data 
indicated that before hospitalization 69,5% of patients (others - during treatment found to be PCR 
positive) were tested SARS-Cov-2 positive by RT-PCR using RNA extracted from nasopharyngeal 
swab specimens, 23.7% tested positive by IFA, and 6.8% were diagnosed because of typical clinical 
features and chest CT abnormalities. Patients with VIH were excluded. Chronic liver diseases in both 
groups included cirrhosis and hepatitis of different origins (autoimmune, drug-induced, viral, and 
toxic). The spectrum of cardiovascular pathology included coronary artery disease (CAD), 
atherosclerotic cardiosclerosis, dysrhythmias, post-infarction cardiosclerosis), cerebral 
atherosclerosis, congestive heart failure, thrombosis, cardiomyopathy, and aortic aneurysm. The 
presence of SARS-CoV-2 was determined by RT-PCR in nasopharyngeal mucus. The collection and 
transportation of specimens complied with the Russian public health and hygiene guidelines (Sanitary 
norms and rules (SanPiN) 1.3.3118-13, SanPiN 1.2.036-95). Detection of virus RNA was performed 
using PCR, for PCR test kit (Real Best SARS-CoV-2 RNA, АО Vector-Best panel for SARS-CoV-2 
RNA detection by RT-PCR (Real Best SARS-CoV-2 RNA) was used. Antivirus antibodies were 
detected using IFA method. For IFA (Vector State Research Center of Virology and Biotechnology 
by Russia’s consumer health Rospotrebnadzor) was used. The data included demographic information, 
medical records, comorbidities, spectrum of clinical manifestations and outcomes, and laboratory and 
spectral chest examination findings (computed tomography [CT], CT-1 – 0-25%, CT-2- 26-50%, CT-
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3- 51-75%, CT-4- 76-100% of lung injury). Acute respiratory distress syndrome (ARDS) was defined 
using the Berlin definition [16]. Disease severity was classified as moderate or severe based on 
temporary clinical recommendations version 6, effective 28 April 2020 [17]. 
Table 1: Defining the severity of theCOVID-19patients 

Characteristics Moderate Severe 
Respiratory rate <30and >22breaths per 

min 
>30breathspermin 

Pulse oxygen saturation <95% ≤ 93% 

PaO2/FiO2 ratio Not considering ≤300 mmHd 

Fever, °C <38 ≥38 

Decreasing of 
consciousness, agitation 

Absent Present 

C-reactive protein, mg/l >10 Not considering 
Pneumonia, CT CT confirmed Progression of lung abnormal 

ities typical for COVID-19 
pneumonia, more than 25% 
increase of the detected 
changes, and the onset of other 
pathologies 

Dyspnoea On exertion Present 
Unstable hemodynamic Normal Systolic blood pressure <90 

mmHd or Diastolic blood 
pressure <60 mmHd, dieresis 
<20 ml/hr 

Lactate Not considering >2mmol/l 
qSOFA score Not considering >2 

For statistical analysis and data processing, Microsoft Excel; Statistica12.6, and RGui were used. The 
data was grouped and summarized in four fold tables with the risk factor, and non parametric statistics 
were used. Calculations were made with the help of the t-Student and chi-squared test was used. 
Results 
The medical records of 190 COVID-19 patients showed that 90(47.4%) of them were men and100 
(52.6%) were women, the mean time from the onset of symptoms to hospital admission was10.0±7.4 
days (mode 8, median 8). Patient age and sex are presented in detail in table (2). The mean length of 
stay was 12.5±4.9 days (mode 10, median 12). Moderate COVID-19 patients stayed in hospital for 
11.9±3.9 days (mode 11, median 11), while severe COVID-19 patients stayed in the hospital for 13.7 
±6.2 days (mode 12, median 13). 
Table 2: Role of age and sex in groups of patients 
 Male n=90 Female n=100 

Subgroups Subgroups 
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Age, 
years 

Moderate Severe p-
value 

Moderate Severe p-
value Abs % Abs % Abs % Abs % 

15-
44 

8 8.9% 3 3.3% 0.399 6 6.0% 4 4.0% 0.782 

45-
64 

30 33.3% 14 15.6% 0.179 26 26.0% 9 9.0% 0.116 

65-
74 

11 12.2% 10 11.1% 0.349 22 22.0% 13 13.0% 0.862 

75-
84 

5 5.6% 6 6.7% 0.256 9 9.0% 7 7.0% 0.482 

85+ 1 1.1% 2 2.2% 0.316 1 1.0 % 3 3.0% 0.678 
There were 119 moderate COVID-19 patients (62.6%) divided into the following age groups 
(henceforth100% stands for119 moderate patients): 4 cases (14%) aged 15-44 years, 56 cases (47%) 
represented the majority aged 45-64 years, 33 cases (28%) aged 65-74 years, 14 cases (12%) aged 75-
84 years, and 2 cases (1%) aged 85 years and over. Moderate COVID-19 patients exhibited a wide 
spectrum of clinical manifestations. The following symptoms were reported: 
fever (100%), dyspnoea (60.2%), cough (78.2%), catarrhal respiratory syndrome predominantly 
manifesting itself stickle and discomfort in the throat and or pharyngeal hyperemia (46.2%), 
gastrointestinal symptoms (6.7%), loss of smell (dysosmia, 4.2%), loss of taste (dysgeusia, 3.4%), 
myalgia (2.5%), arthralgia (0.8%) and exanthema (1.7%). The spectrum of cardiovascular pathology 
included coronary CAD with atherosclerotic cardiosclerosis, dysrhythmias (including implanted 
cardio stimulator), post-infarction cardiosclerosis, interatrials eptalaneurysm, obliterating 
atherosclerosis, atherosclerotic aorticstenosis, and tricuspid valve in sufficiency, and congestive heart 
failure. Furthermore, comorbidities included brain haemorrhage and CKD with acute kidney injury. 
The frequency of comorbidity among patients with moderate COVID-19 was 62.2%. The following 
numbers of patients with specific diseases were registered: 23 patients (19,3%) with type 2 diabetes 
(ICD-10codeE11), 4(3,3%) with bronchial asthma (ICD-10 code J45), 4(3,3%) with chronic 
obstructive pulmonary disease (COPD, ICD-10 code J44), 58(48,7%) with hypertension (ICD-10I11), 
6(5.0%) with chronic kidney disease (CKD, ICD-10 code N18), 2(1,7%) with cerebrovascular disease 
(CVD, ICD-10 code I67), 24(20,2%) with obesity, 2(1,7%) with chronicliverdiseases,and44 (37.0%) 
with chronic cardio vascular disease (hypertension and CVD excluded) , figure (1). 
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Figure 1: Comorbid conditions in moderate COVID-19 patients 
Severe COVID-19 was observed in 71 patients (37.4%). They were divided into age groups as follows: 
Hence forth, 100% represents 71 severe patients were: aged 15-44 years, aged 45-64 years, aged 65-
74 years, aged 75-84 years, and aged 85 years and over table (2). The frequency of comorbidity among 
patients with severe COVID-19 was 87.3%. Of these, 41 patients (21.6%) were aged 65 years or older: 
23(56.1%) were women and 18(43.9%) were men. Disease progression in the severe COVID-19 
subgroup had the following symptoms: fever (100%), dyspnoea and choking (92%), cough (51.1%), 
light catarrhal syndrome (12.7%), myalgia (2.8%), gastrointestinal symptoms (2.8%), loss of smell, 
arthralgia, and exanthema (1.4%). The following numbers of patients with specific diseases were 
registered within the severe illness subgroup, figure (2): 14 patients(19.7%) with type 2 diabetes, 
2(2.8%) with bronchial asthma, 138 (4.2%) with COPD, 44(61.9%) with hypertension, 13(18.3%) 
with CKD, 11(15.5%) with CVD.17 (23.9%) with obesity, 3(2.0%) with liver diseases, and 48(67.6%) 
with chronic cardiovascular disease (hypertension and CVD excluded). CKD with acute kidney injury 
was also included in the list of comorbidities. 

 
Figure 2: Comorbid conditions in severe COVID-19 patients 
Chest CT is mandatory in diagnostic schemes. A total of 185 patients under went follow-up scanning 
which allow Edisto observe varying tendencies. The chest CT findings of all the observed patients are 
shown in figure (3), the CT severity score for moderate COVID-19 was1 (lobar involvement 0-25%) 
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145 for 19 patients (15.9%), 2(25-50%) for 58(48.8%) patients, 3(50-75%) for 33 patients (27.7%), 
and 6 patients (5%) had a score of 4(>75%). In comparison with moderate illness, the greater part of 
the severe COVID-19. 
Table (3):  Laboratory findings in the observed groups 

Markers/test (normal range) Moderate Severe P-
value, 
t-test 

Prothrombin (70-118%) Median-79.9% 
IQR=32.3597.05% 

Median-117.3% 
IQR=58.63-175.88% 

<0.00
01 

INR (0.85-1.15) Median-1,08 
IQR=0.51-1.52 

Median-1.13 IQR=1.27-
3.82 

0.018
6 

D-dimer, mg/L (0-250mg/L) Median-497 
IQR=1265-3796 

Median-527 IQR=2550-
3825 

0.310
9 

LDH, U/L(120-246) Median-75 IQR=177-
530 

Median-343 IQR-237-711 <0.00
01 

C-reactive protein, mg/L 
(0–5) 

Median– 58 IQR=95–
284 

Median-131 IQR=130–
391 

<0.00
01 

Thrombocytopenia(180-
400/mcL) 

33,61% (prevalence) 28,16% (prevalence) 0.735
7 

Leukopenia (4-9×109/L) 21.85% (prevalence) 38.10% (prevalence) <0.00
01 

Lymphopenia (18–40%) 43.69% (prevalence) 49.29% (prevalence) 0.0006 
1–10days Potassium4.18± 0.44 

mmol/L 
(Normal range 3.40-
5.30 mmol/L) 
Sodium 138.61± 3.86 
mmol/L 
(Normal range 
135±155 mmol/L) 

Potassium 4.03±0.65 
mmol/L 
(Normal range 3.4- 5.3 
mmol/L) 
Sodium131.77±32.13(nor
mal 
ange135±155mmol/L) 

0.0597 
 
0.0226 

11–20days Potassium4.23±0.58 
mmol/L 
Sodium140.95±4.58 
mmol/L 

Potassium4.3±0.9 mmol/L 
Sodium138.39± 17.70 
mmol/L 

0.5153 
0.1357 

21–30days Potassium4.1±0.47 
mmol/L 
Sodium141,51 ± 3,08 
mmol/L 

Potassium4.71±0.79 
mmol/L 
Sodium135±25.19 mmol/L 

<0.000
1 
0,0058 
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Patients’ lung damage corresponded to a score of 3(42.3%, 35 people). The percentage of the score of 
4 in this group also increased to 29% (20 people). Meanwhile, the number of patients with a CT score 
of 2 decreased to 15.5% (11 people), with a score of 1.0-4.2% (3 cases). For the laboratory findings 
spectrum in COVID-19 patients with different severities, see table (3). 

 
Figure 3: Chest CT in moderate and severe patients 
The diagnosis and treatment of all patients with moderate and severe disease followed the guidelines 
prepared by the Ministry of Health of the Russian Federation. Representing17.4% of all COVID-19 
patients, 33 critically ill patients were admitted to intensive care units (ICUs). Medical therapy in some 
patients intensified with supplemental oxygen when SpO2 fell below 92%. Oxygen was delivered via 

face masks or via nasal annul as if the patient’s flow rate was less than 15L/min. For patients with 
persistent hypoxemia, prone positioning (placing the patient on their stomachs) combined with high-
flow oxygen therapy 30-60L/min. Failure of these measures led to invasive mechanical ventilation 
(IMV) and/or extra corporeal membrane oxygenation (ECMO). Oxygen therapy within the different 
COVID-19 severity groups was analyzed table (4). Oxygen therapy was not used for 74(62.2%) 
moderate patients and 27(38%) severe patients. In the moderate COVID-19 subgroup, oxygen was 
delivered via mask and/or cannulation 24 cases (20.2%) and 21 cases (17.7%), respectively; among 
severe patients, in 9 cases (12.7%) and 28 cases (39.4%). Moreover, severe COVID-19 patients more 
often required IMV and ECMO: 26 cases (36.6%) and 1 case (1.4%), respectively. 
Table 4: The distribution of SARS-Cov-2 patients in accordance with oxygen therapy 
 Moderate n =119 Severe n =71 p-value 

Abs % Abs % 
No 
support 

74 62.2% 27 38.0 
% 

0.002 

With 
mask 

24 20.2% 9 12.7% 0.188 

With 
cannula 

21 17.7% 28 39.4% <0.001 

Mechanical 0 0.0% 26 36.6% <0.001 
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ventilation 
ECMO 0 0.0 % 1 1.4 % 0.195 

A comparative study of statistical methods has a p<0.001 highlights that the association between 
moderate to severe disease risk and cardiovascular disease has a p<0.001, what shows relatively strong 
association between cardiovascular disease and the risk of moderate to severe disease progression. 
Based on the statistics, we can conclude that chronic cardiovascular pathologies increase the risk of 
severe illness (aggravating the infectious process) (p<0.001). Moreover, we evaluated the association 
between moderate to severe disease risk and CVD-p<0.001, thus, CVD is associated with moderate to 
severe illness. CKD is medium risk factor for moderate to severe disease progression (p<0.001). 
Table 5: Significance assessment for various factors of severe disease 
Criteria of significance ꭕ2 p-

value 
Difference in diseases severity 
forage15-44 

0.686 

Difference in diseases severity 
forage45-64 

0.048 

Difference in diseases severity 
forage65-74 

0.496 

Difference in diseases severity 
forage75-84 

0.212 

Difference in diseases severity 
forage85+ 

0.049 

HHD <0.001 
Chronic cardiovascular 
pathology 

0.034 

Obesity 0.541 
Type 2 diabetes 0.236 
CKD 0.015 
Neoplasms 0.654 
COPD 0.416 
Asthma 0.836 
Chronic cerebral ischemia <0.001 
Chronic liver disease 0.290 

Table 6: Sex-based distribution of fatal cases in the severe subgroup 

 Severe Fatal cases 
Sex Abs % of all 

severe 
patients 
(71) 

% of all 
patient 
(190) 

p-
value 

Abs % of all 
severe 
patients 
(71) 

% of all 
patients (190) 

p-
value 
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Male 35 49.3% 18.4% 0.644 8 11.3% 4.2% 0.812 
Female 36 50.7% 19.0% 0.644 10 14.1% 5.3% 0.812 

Of the 41 patients (57.8%) with severe COVID-19 aged 65 years and older, 23 were women (56.1%) 
and 18 were men (43.9%), figure (4). Eighteen patients (43.9%) from this group died table (6). Age 
was associated with an increased risk of mortality: in the subgroup15-44 years, there were no deaths, 
in 45-64 years fatal cases made 5.1%, in patients aged 65-74 years there were 8.9% deaths, and in 
patients75+ mortality hit 26.5%. There was a statistically insignificant correlation with age subgroups 
15-44, 45-64, and 65-74 (p=0.141, 0.466, 0.883, respectively), mild correlation with 85+ years group 
(p=0.072), and strong correlation with 75-84 years group (p<0.001), tables (5) and (7). 

 
Figure 4: Gender-related mortality in severe cases 
Table 7: Age-related distribution of fatal cases 

Age, 
years 

Fatal cases (n=18) in 190 patients, 
9.5% of all cases 

% of fatal cases of all 
cases 

p-value 

15-44 0 - 0.141 

45-64 4 2.10% 0.466 

65-74 5 2.63% 0.883 

75-84 7 3.68% <0.001 

85+ 2 1.05% 0.072 
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Figure 5: provides an overview of the patients in accordance with the causes of death and 
comorbidities 
Discussion 
One of the main limitations of our study is the small sample size of target groups such as patients older 
than 85 years, COPD and bronchial asthma patients, children, and pregnant women. That is why 
statistical analysis shows only tendencies. Another core limitation of the study is the lack of laboratory 
and instrumental diagnostics due to economic and technical reasons. Such expensive and time-
consuming research, such as extended immuno grams and molecular genetic studies, would be highly 
informative and provide answers to many questions on disease progression. They could also help 
define target groups more accurately. This retrospective study included a cohort of patients with 
laboratory (PCR/IFA), clinically and instrumentally confirmed COVID-19. A comparison of moderate 
and severe cases revealed a correlation between illness severity and comorbidities. Among the 
significant factors supporting the increased risk of severe illness are cardiovascular disease (p<0.001), 
CKD with acute kidney injury (p=0.015), and CVD (p<0.001). According to meta-analysis by 
Gansevoort R.T.et al., chronic kidney disease is believed to be one of the risk factors associated with 
COVID-19 severity and mortality, and this correlates with our findings (9.11). The correlation between 
age and mortality in COVID-19 patients was also analyzed by Omori et al. [18]. According to it, the 
highest mortality in Japan and China was observed in patients in their 70s; in turn, the authors 
deemphasize on the strong correlation between age and fatal cases. Our studies have shown that age 
of patients > 75 years has a strong association with mortality risk (p<0.001). It is worth noting that 
many studies underline comorbid cardiovascular diseases as significant risk factors associated with 
severe COVID-19 [19-20]. The analysis of changes in laboratory findings in the cohort did not 
significantly differ from other authors ‘observations. There was a higher level of D-dimer (positive 
correlation of serum concentration with disease severity: 848.5 mg/L in moderate patients and 
1006.7mg/L in severe patients) [21], thrombocytopenia, leukopenia, and lymphopenia [22], and 
increase in lactic dehydrogenase (LHD) (positive correlation of serum concentration with disease 
severity: a median of 75U/L for moderate patients and 343U/L for severe cases) [23]. The increased 
C-reactive protein (CRP) level also correlates with the severity of illness, with its mean concentration 
of 79.05 mg/L (median 58 mg/L) in moderate group and 159.9mg/L (median 131mg/L) in severe 
group. Data from literature reviews confirms correlation between illness severity and CRP increase 
with median CRP43.8 (12.3-101.9) mg/L for severe cases and 12.1(0.1-91.4) mg/L for moderate ones 
(24.25). The median value obtained differs from that found in literature due to for several reasons: 
genetics (the population of Russia is predominantly Caucasoid, the population of China is mainly 
Asian), climate, health care system characteristics, culture, etc. Analysis of larger patient samples is 
required for significant evaluation and to build a more precise correlation. The received laboratory 
shifts can be explained as: The rear several factors behind leukopenia and lymphopenia: 
immunocompetent cells migrate from the blood stream in to the sites of inflammation and die during 
the interaction with infected cells, and hypoxia resulting from injured lungs suppresses blood 
formation. TheD-dimerservesasamarkeroftissuedamage.WhendealingwithCOVID-19, the damaged 
tissue is the lung tissue, and its injury is explained by the lyricist age of the viral infection in alveolar 
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type II cells. The acute damage of alveolar-capillary membranes increases their pen trance which leads 
to plugging of interstitial issues and alveoli with fibrinousexudate. At the same time, vessel wall 
thinning and fibrin precipitation recruit thrombocytosis, macrophages, and lymphocytes which are 
seen through their migration and secondary activation. Vascular endothelium damage triggers 
fibrinolysis which, in turn, helps increase D-dimer concentration in blood. Nevertheless, the thrombin-
associated bronchoalveolar tissue factor causes local fibrinolysis inhibition inside the lung but does 
not prevent its form at ion in the periphery, on the border between the vessel and alveolar. Moreover, 
degradation products and un-inflammatory cytokines can stimulate CRP synthesis either by 
hepatocytes (pen tamers) or by blood vessel walls (monomeric form), driven by different inflammatory 
factors (IL-1, IL-6, IFN, TNF, etc). This implies that CRP increases in response to the severity of the 
disease (the degree of lung tissue (and not just lung) tissue, damage, and inflammation level). LHD 
levels in serum can increase due to various reasons. First, it is a compensatory mechanism connected 
with an increasing glucose and lactate in the blood stream, second, co-stimulation of LHD and CRP 
synthesis in hepatocytes. Third, LHD concentration in plasma increases when cell membranes are 
damaged because LHD is as Uccello largely colyticenzyme. The above-mentioned results clarify the 
correlation between age, disease severity, and mortality. In most cases of older age, the ability of 
mesenchymalstem cells to divide diminishes (around 10 cycles via 50 within the new born and 30 in 
the middle age). In addition, mutation accumulation leads to an increase in double-stranded DNA 
breaks, and consequently to the increased utilization of the damaged cells. Finally, this helps store 
place cell pool exhaustion and break adaptative a degeneration processes in critically important organs 
and tissues. 
Conclusions 
Analysis of the current study data provides the following leading COVID-19 symptoms within the 
cohort of patients admitted in the hospital: fever, dyspnoea, cough, catarrhal-respiratory symptoms, 
gastrointestinal symptoms, loss of smell, and changes in taste, myalgia, arthralgia and exanthema. We 
detected statistically significant factors supporting the increase drisk of severe COVID-19 illness: 
cardiovascular disease, chronic kidney is ease with acute kidney injury, cerebrovascular disease, and 
patient age >75 years. Medical professionals should pay attention to the spatters in their patients to 
make the therapy more efficient, reduce mortality, and prevent complications. Other comorbidities did 
not show a statistically significant association with the severity of COVID-19 patients. 
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