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Relevance. Since November 2019, a new coronavirus infection caused by the 

SARS-CoV-2 virus has become a global threat to humanity [1]. This infection leads to 

a sharp suppression of antiviral immune defense and hyperproduction of pro-

inflammatory cytokines (“cytokine storm” - an uncontrolled generalized systemic 

inflammatory reaction) [2-4]. During the COVID-19 pandemic, an increase in the 

number of postoperative complications caused by severe disorders in the homeostasis 

system, the development of a generalized form of purulent infection and sluggish 

wound healing is recorded [5-7]. Pathomorphologists have identified risk factors that 

adversely affect the outcome of the disease. According to them, these include: age over 

65 years, presence of type 2 diabetes mellitus (T2DM), coronary artery disease, COPD, 

chronic renal failure [8; 9]. In patients with T2DM with infections of the skin and soft 

tissues, expression of basic fibroblast growth factor (bGFG) is observed, which is 

stimulated by the inclusion of ozone in basic treatment, as a result of which it is possible 

to stimulate bFGF and thereby eliminate the imbalance in the cytokine profile and 

stimulate regeneration processes [10-13], which, according to a number of researchers, 

is associated with the antiplatelet, anticoagulant and direct mechanism of action of 

ozone, which helps improve cellular metabolism [14; 15]. In recent years, close 

attention has been paid to the properties of water saturated with oxygen [16; 17], its 

effect on mitochondrial function during adjuvant therapy for type 2 diabetes [18], 

treatment of infected chronic wounds in diabetic foot syndrome [19], surgical infection 

of soft tissues [20; 21], purulent wounds in patients with type 2 diabetes mellitus [22]. 

This action is based on the so-called “oxidative stress”, which stimulates the body’s 
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antioxidant defense and normalizes homeostasis by restoring redox processes in the 

body [23]. However, the use of oxygenated water (OW) and drugs in the complex 

treatment of purulent wound infection in patients with T2DM during the COVID-19 

pandemic has not been used. We think it is possible to argue for the use of OM in 

combination with the use of oxygenated drugs in the complex treatment of purulent 

wounds of various origins in patients with insulin-dependent T2DM during the 

COVID-19 pandemic. 

Purpose of the study: improve the results of complex treatment of purulent wound 

infection in patients with diabetes during the COVID-19 pandemic. 

MATERIALS AND METHODS OF RESEARCH. A comparative analysis of the 

results of complex treatment and examination of 30 patients with T2DM aged from 48 

years to 73 years with purulent wounds after opening abscesses and soft tissue 

phlegmons admitted to the purulent surgery department of the city hospital of 

Samarkand from 2021 to January 2023 was carried out. In the study group there were 

9 men, 12 women (average age 62.5±5.2), complex treatment was supplemented by 

taking oral agent in a volume of 15 ml 2 times a day and wound management with 

gauze bandages soaked in Levomekol ointment with agent in a ratio of 1:2. Dressings 

were carried out once a day. The comparison group, matched by gender and age, 

consisted of 9 people. All patients were administered similar drugs without OS. In order 

to clarify the effect of oral administration of OM to the patient, oxygen saturation in 

the blood was determined using the Oxytest ML-320 apparatus (Russia). Studies were 

carried out before taking the drug and then after 30 minutes, 60 minutes, 120 minutes, 

240 minutes, and 480 minutes for 7-10 days. The effectiveness of treatment was 

assessed clinically, by studying laboratory, integral and biochemical blood parameters, 

qualitative and quantitative studies of microflora (CFU) before the start of treatment, 

on days 3, 5, 7, 9, 11-13, 15-17. The dynamics of changes in the 

microlymphocirculatory system were determined using a laser Doppler diagnostic 

complex (“LASMA MC-1 peripheral blood flow and lymph flow analyzer with 2-

channel recording”). One channel is for laser Doppler flowmetry of blood flow in 

microvessels, the other is for lymph flow. The indicator of microhemo- and 

lymphocirculation in the probed region was assessed (both in perfusion units), 

characterizing the average stationary perfusion of microvessels during the study. Using 

wavelet analysis, the amplitude of fluctuations in blood and lymph flow was 

determined. Three measurements were taken in each zone. We studied M - the average 

flow in the microcirculatory bed, Q - an indicator influencing the constancy of particles 

in the lymphatic bed, and L - the scattering coefficient of erythrocytes in the probed 

tissue volume. In order to clarify the effect of oral 

During the administration of OM and treatment of OB wounds, oxygen saturation 

in the blood was determined using the Oxytest ML-320 apparatus (Russia). The studies 
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were carried out twice a day: before taking the drug, after 30 minutes, 60 minutes, 120 

minutes, 240 minutes and 480 minutes for 10 days. Statistical relationships between 

the obtained indicators were assessed using the correlation module “Basic Statistics 

and Tables STATISTICA 10.0”. The adaptive randomization method was used. In order 

to determine the significance of p differences between groups, Student's t test and one-

way analysis of variance with calculation of Fisher's F test were used. The reliability 

of data differences in groups was assessed using the Mann-Whitney U-test for paired 

comparisons. Differences were considered statistically significant at p≤0.05. The 

relationship between the indicators was determined using the Spearman rank 

correlation coefficient, which allows one to check the heteroskedasticity of random 

errors in the regression model (p≤0.05). 

RESEARCH RESULTS. From the beginning of the pandemic until January 1, 

2023, 138 patients with purulent wounds of various origins affecting the pulmonary 

fabrics from 25% to 50%. 52 people (37.7%) had insulin-dependent T2DM with a 

disease duration of 3 to 17 years. 30 patients were admitted with primary purulent 

wounds of the torso - 17 (56.7%), external quadrants of the buttocks - 7 (23.3%), thighs 

- 6 (20%). During bacteriological studies, in all cases a mixed infection was cultured: 

St. aureus in various combinations with gram-negative microbiota (E. coli, Pr. vulgaris, 

Ps. aeruginosa), representatives of which were characterized by a high degree of 

resistance to antibiotics of the III-IV generation, fluoroquinolones and carbopenems. 

In wound impression smears, a cytological picture of a purulent wound process was 

observed with a predominance of degenerative forms of neutrophils (up to 90-96%) 

with an incomplete and perverted form of phagocytosis and until the visual fields were 

closed by the wound microflora. On the day of admission, all patients underwent 

surgical debridement of purulent wounds under general anesthesia. In the study group 

of patients, by the end of 5-7 days from the start of treatment, patients noted an 

improvement in their health, body temperature normalized, and pain in the wound 

significantly decreased. By this time, the purulent process was localized within the 

damaged tissues, inflammatory phenomena in the paravulnar tissues were stopped, the 

level of glucose in the blood decreased and stabilized, the amount sharply decreased, 

and the nature of the purulent discharge changed. The average time for the appearance 

of granulations and the regenerative type of cellular reaction in the main group was 7.1 

± 1.3 bed days, in the comparison group - 10.1 ± 1.7 bed days (p> 0.05). By this time, 

the cytological picture had changed: the number of normal neutrophils with a 

completed form of phagocytosis prevailed, up to 19% of mononuclear cells with the 

presence of profibroblasts were recorded (19.6±3.1%). In the comparison group, 

slower dynamics of wound healing were noted (Table 1). 
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Table 1. 

Indicators of clinical efficacy of purulent wounds treatment in DM2 patients in 

groups (M±m) 
Groups of 

patients 

Average time (days) 

Cleansing the 

wound 

CFU ±102-3 The appearance of granules 

lations 

Stationary treatment (bed- 

day) 

Main 6.5±0.3 7.9±0.4 7.1±1.3 16.6±2.2 

Comparisons 8.1±0.4 11.2±0.4 10.1±1.7 20.8±2.1 

Note: * - p≤0.05 in relation to the previous study. 

Blood oxygen saturation after oral administration of OM is presented in Table 2. 

The study revealed that 30 and 60 minutes after administration of OM there was an 

increase in blood oxygen saturation, and a direct correlation was noted with a high 

closeness of connection (r = 0.71 at p ≤0.05). Subsequently, a decrease in SpO2 was 

noted. 

Table 2. 

Oxygen saturation of blood after OV oral intake (SpO2; %), Me[min;max] 
Values Study time (min.) 

Before your 

appointment 

thirty 60 120 240 480 

SpO2 (%) Me 

[min;max] 

85 [82;90] 93*[86;95] 92*[87;96] 92*[88;94] 91*[86;95] 89*[88;92] 

Note: * - significance of changes in values at p≤0.05 in relation to the previous 

study. 

There was no correlation noted in the comparison group. The most revealing 

results were studies of the microlymphocirculatory bed in the paravulnar tissues of 

wounds received at different periods of treatment. The results of the wavelet analysis 

showed that in the study group the average amplitude of fluctuations in blood and 

lymph flow was restored much faster than in the comparison group. The obtained data 

correlated with the results of clinical effectiveness of treatment in the comparison 

groups (p<0.05). 

DISCUSSION OF RESEARCH RESULTS. Analysis of the clinical results 

obtained showed that in all patients with purulent wounds admitted from Covid 

hospitals, purulent wound infection (PWI) occurred in a severe clinical form (APACH 

II - 11-15 points). The severity of GRI was due to the presence of long-term T2DM 

against the background of lung damage CI up to 50% (CT 2) and associated with 

hypoxia of the macroorganism and gross disturbances in the microlymphocirculatory 

bed of the paravulnar tissues. Over the last decade, a number of studies have been 

published on the use of not only oxygen preparations in their pure form, but also in 

combination with biological media in the treatment of diabetic patients with purulent 

infection [15-19]. There is information on the results of using oxygenated water 

(OxyEnergy) in the treatment of purulent wounds [20] and purulent foci in patients 

with insulin-dependent type 2 diabetes [21; 22]. It turned out that OM has antioxidant 
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and antihypoxic properties, increases local cellular immunological and general 

protection of the wound wall and paravulnar tissues from the etiological factor. In the 

complex treatment of purulent wounds in patients with diabetes during the COVID-19 

period, the use of oxygen therapy using an agent with double the content of cluster 

oxygen (OxyEnergy-Sport") made it possible to maintain the partial pressure of oxygen 

in the blood, restore microlymphocirculation in the paravulnar tissues and relatively 

quickly localize the purulent process within damaged tissues, transfer it to the 

regeneration stage. The pilot results we obtained indicate the effectiveness of oxygen 

therapy for OB in the treatment of this group of patients and suggest further 

development of the technique with the subsequent possible development of detailed 

clinical recommendations. The inclusion of oxygenated therapy in complex treatment 

from oral intake of oxygenated water 15 ml 2 times a day and treatment of wounds 

with oxygenated Levomekol ointment made it possible to relatively quickly localize 

the purulent process within the damaged tissues, transfer it to the regeneration stage, 

and restore microlymphocirculation in the paravulnar tissues. OS and OL make it 

possible to eliminate the deficiency of oxygenation of wound tissues and the 

macroorganism, which has a beneficial effect on the metabolic process of wound 

healing, suppresses the activity of wound microbiota, improves the performance of 

laboratory and biochemical blood tests, and thereby improves the quality of treatment 

for this group of patients. 

CONCLUSIONS 

1. The new coronavirus infection COVID-19 is a powerful factor aggravating the 

course of purulent surgical infection against the background of the insulin-dependent 

form of T2DM. 

2. Oxygen therapy, carried out using the innovative drug "OxyEnergy-Sport", 

with a double content of cluster oxygen (up to 500,000 ppm) allows you to eliminate 

the deficiency of oxygenation of the macroorganism and wound tissues, normalize the 

functioning of microlymphocirculation in the paravulnar tissues, which reduces the 

time of hospital treatment by 5- 7 bed days and reduces the complexity of the treatment 

process. 
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