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Relevance. The average incidence of erysipelas in Ukraine is 10,8 per 10 thousand population, in other 
European countries – 4,3 per 10 thousand population1 2.

The causative agent of erysipelas is beta-hemolytic Streptococcus serogroup A (β-HSA). Despite the reliability 
of this etiological factor, only in 5 % of cases it is possible to isolate β-HSA. When establishing the diagnosis of 
erysipelas, testing for streptococcus is considered impractical, since it can be released from the skin surface of 
healthy people, and antibodies to the pathogen can be a consequence of other forms of streptococcal infection 
suffered previously3.

The share of severe course and complications with a predominance of intoxication syndrome in the clinical 
picture of the disease has increased, and cases of hemorrhagic forms of erysipelas have become more frequent 
(more than 60 %). The disease is characterized by a tendency to relapse (30 – 40 %), slow repair in the focus of 
inflammation4.

It should be noted that erysipelas has a negative impact on the course of concomitant diseases and causes 
the development of many complications. Thus, in the structure of lymphostasis of the lower extremities, the 
proportion of secondary ones caused by erysipelas is 35 – 40 %. Each subsequent case of recurrent erysipelas 
increases the degree of lymphatic edema by 3 to 5 % from the baseline. Chronic lymph venous insufficiency in 
turn leads to disability of able-bodied persons. The highest mortality rate is recorded in elderly patients5 6.

The main direction of therapy is the use of antibacterial drugs. Insufficient effectiveness of traditional 
erysipelas treatment regimens, both in relation to the reverse development of clinical symptoms in the acute 
period of the disease, and in relation to the prevention of relapses, has led scientists to search for new methods 
of therapy, including the appointment of antibiotics in combination with immune correctors, magnetic therapy, 
and laser therapy.

Thus, despite a large number of studies devoted to various aspects of pathogenesis, clinic, diagnosis, 
treatment and prevention, erysipelas remains one of the most common human infectious diseases. The high 
proportion of complications, frequent relapses, the development of resistance to antibiotic therapy and the lack 
of preventive methods attract attention and require further study.

The aim is to study the state of research on clinical, epidemiological and immunological features of erysipelas, 
to determine the directions for solving the problem of preventing relapses of the disease.

Materials and methods – meta-analysis of databases with scientific publications (Pubmed / Medline, 
Scopus, Ebsco, Index Copernicus) was carried out, and a bibliographic and semantic research method was used.

Review and discussion
Clinical and epidemiological features of erysipelas at the present stage are: an increase in the proportion 

of severe course and complications with a predominance of intoxication syndrome in the clinical picture of 
the disease, up to the development of infectious and toxic shock, an increase in the number of patients with 
hemorrhagic forms, slow repair in the focus of inflammation7 8 9.

It was found that beta-HSA causes the disease more often in the presence of such risk factors: diabetes 
mellitus, disorders of lymph and blood circulation, and skin trophism, work with limited mobility, bad habits 
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(alcoholism, smoking, drug abuse), violation of the integrity of the skin or mucous membranes, mycotic lesions 
of the feet, etc10 11.

Various provoking factors play an important role in the development of erysipelas: microtrauma and 
pustular skin diseases, acute and chronic sore throats, hypothermia, stressful situations, as well as chronic 
vascular diseases of the lower extremities and lymphostasis12. Severe lymphostasis, in turn, is a predictor of 
relapses. Recently, secondary purulent complications of a local nature, as well as general septic ones, ending in 
the development of infectious and toxic shock, have become much more common13.

Features of the clinical course are formed based on the premorbid background, primary symptoms of the 
disease, as well as in accordance with the body’s immune response to the infectious process. Clinical signs of 
the risk of developing purulent complications in primary erysipelas are the bullous nature of local changes. The 
risk of transition from the primary form to the recurrent one is associated with the duration of the disease, its 
complicated and severe course, and is associated with hyperglycemia14.

The severity of the disease depends on the duration of hospitalization, the presence and nature of 
concomitant diseases15. Despite numerous studies on various aspects of this disease, many of them have not 
yet been resolved. In particular, the pathogenesis of erysipelas and mechanisms of its chronicity, features of the 
development of endogenous intoxication syndrome and, as a result, the lack of effective methods of treatment 
and prevention of relapses, complications and adverse consequences16 17.

The predominant localization of the pathological process in the lower extremities, a tendency to relapse 
(up to 60 %) and the formation of chronic lymph venous insufficiency with elephantiasis, lead to disability 
and a significant deterioration in the quality of life of patients, often even at working age18. The absence of a 
significant anti-relapse effect of various groups of antibiotics requires further research aimed at studying the 
epidemiological features, etiology, pathogenesis of erysipelas and identifying risk factors.

Erysipelas is an infectious and allergic disease with the presence of infectious-toxic and allergic components 
in its pathogenesis19.

Intoxication syndrome accompanies many pathological conditions and is caused by the accumulation of 
toxic substances in body fluids, is one of the pathogenetic factors that determines the severity of erysipelas, 
the development of complications, and often the consequences. In severe cases, toxic shock caused by 
Streptococcus may develop20.

Endotoxemia develops in all pathological conditions associated with increased catabolism or blockade of the 
detoxification systems of the body, that is, as a result of an imbalance of the components of the detoxification 
system or with the failure of one of the links, or simultaneously all the components21 22.

The development of endogenous intoxication syndrome not only forms the clinical picture, but also 
determines the consequences of the disease23 24 25 26. The primary infectious focus and endotoxemia often recede 
into the background, and the consequences of deep metabolic disorders come first. Endogenous intoxication 
in erysipelas is polyetiological in nature. It is possible to distinguish the main primary mechanisms of its 
development: production or exchange, due to the excess production of various endogenous toxic substances; 
resorption, when there is resorption of toxic substances from the focus of infection during tissue breakdown; 
reperfusion, in which substances accumulated in ischemic tissues enter the systemic bloodstream, as well as 
released from cells when they are damaged by active oxygen and excess free radicals against the background of 
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failure of antioxidant protection; retention, in which the accumulation of endogenous toxins occurs as a result of 
violation of their elimination; infectious, as a result of ingestion microorganisms, products of their metabolism 
and decay from the focus of invasive infection1 2 3.

There is a specific intoxication caused by bacteria and their toxins and non-specific (endogenous), due 
to substances formed in the body’s tissues, regardless of the characteristics of the pathogen. The degree of 
specific intoxication in erysipelas can be assessed based on the severity of antigenemia, bacteremia, and 
toxemia. It was found that there is no direct correlation between the intensity of antigenemia and the severity 
of the main clinical signs, and intoxication reflects not so much the intensity of antigenemia as the body’s 
response to the pathogen. The severity of non-specific intoxication depends on the level of concentration of 
toxic substances formed as a result of the breakdown of proteins and fats under the influence of microbial 
toxins 4 5.

Studies to establish a direct link between the clinical signs of intoxication with specific toxic substances, efforts 
to find a “universal” marker of intoxication, did not give the desired results. It is most often impossible to isolate 
a toxin or a set of toxic substances specific to certain forms of the disease (tumor, burn, hypoxic, inflammatory, 
etc.). Currently, endogenous intoxication by the mechanisms of occurrence and implementation is a complex 
pathological polyetiological process with a universal general biological mechanism of pathogenesis6.

Endogenous toxins are products of normal metabolism in high concentrations (lactate, pyruvate, uric acid, 
urea, creatinine, bilirubin glucuronide) and can be excessively formed with distorted metabolism (ketones, 
aldehydes, alcohols, carboxylic acids, ammonia); products of cell and tissue breakdown from foci of tissue 
destruction and/or from the gastrointestinal tract with violation of the barrier function of membranes (lipases, 
lysosomal enzymes, cationic proteins, myoglobin, indole, skatole, phenol); components and effectors of the body’s 
regulatory systems in excessive quantities; activated enzymes (lysosomal, proteolytic, products of activation 
of the kallikrein-kinin cascade, blood coagulation systems and fibrinolysis); inflammatory mediators, biogenic 
amines, cytokines, prostaglandins, leukotrienes, acute phase proteins and biologically active substances; active 
compounds formed during lipid peroxidation (LPO); microbial toxins (exo- and endotoxins) and other factors of 
pathogenicity of microorganisms (pathogenic, conditionally pathogenic); foreign immune products of cellular 
decay, antigens and immune complexes-aggressors7 8 9.

For a long time, the clinical concept of “intoxication” did not have a biochemical basis for research and could 
not be quantified. Medium-molecular peptides are considered a universal marker of endogenous intoxication, 
the level of which reflects the degree of protein catabolism and correlates with the main clinical and prognostic 
criteria for metabolic disorders10.

One of the leading mechanisms of endotoxicosis development is the activation of free radical oxidation 
processes, which on the one hand is important for non – specific protection of the body, on the other – can lead 
to significant damage to cell membranes, organs and systems11. 

Any pathological process occurs against the background of the formation of reactive oxygen species and 
the intensification of free radical oxidation of biosubstrates12. The processes of free radical oxidation of lipids 
are carried out in the cells of most human organs and tissues. The resulting LPO products perform certain 
physiological functions in the body – they regulate the processes of restoration of biological membranes, 
change the metabolic activity of the cell13 14 15.

The release of O2 from white blood cells, especially neutrophils and phagocytes, and amplification (LPO) is 
one of the mechanisms of microbial damage. These processes also determine the sensitivity of receptors and 
cell reactivity, an increase in the rate of renewal of membrane phospholipids and the prostaglandin precursor – 
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arachidonic acid. This is of great importance, since prostaglandins act as specific regulators of the cells and 
tissues in which they were formed and are interstitial hormones16 17.

It is known that the degree of activity of membrane lipoperoxidation processes depends on the ratio of the 
activity of the pro-oxidant and antioxidant systems. Excessive LPO intensity of biological membranes may be 
the result of increased activity of the pro-oxidant system or antioxidant insufficiency, as well as a combination 
of these factors18 19.

Studies have shown that ceruloplasmin (CP) is the main blood antioxidant, binds superoxide radicals, and 
interferes with the LPO of cell membranes20 21.

CP is a protein that has the properties of the enzyme ferroxidase and is involved in the oxidation of divalent 
iron with air oxygen (reducing oxygen to water). Plasma CP synthesis is mainly carried out by liver cells and 
maintaining its level in the blood is controlled by a number of hormones and mediators of the immune system: 
glucagon, corticosteroid hormones, prostaglandins of Class E2, interleukin-122 23.

CP is known to be involved in iron metabolism by oxidizing Fe2+ to Fe3+ and is a universal antioxidant24. 
For the past 30 years, CP has been used as an antioxidant, hematopoietic stimulator, and means of reducing 
intoxication and immunosuppression25. Interacting with myeloperoxidase, it inhibits its pro-oxidant properties26.

However, the relationship of disorders of the balance of free radical oxidation, the antioxidant defense 
system and endotoxicosis with each other, as well as the severity of metabolic disorders in the pathogenesis of 
erysipelas, is still insufficiently studied.

An equally important role in the development of the inflammatory response to bacterial agents as a pro-
inflammatory factor is played by the biologically active protein lactoferrin, which has attracted the attention of 
researchers around the world for more than 70 years. It belongs to the family of transferrin proteins, a cationic 
glycoprotein synthesized by exocrine glands and neutrophils, and carries iron into cells and controls the level of 
free iron in the blood and in external secretions27 28.

Lactoferrin is considered to be the most polyvalent protein involved in protecting the body from tissue 
damage and infections in general. Due to the tendency of the main N-terminal domain to interact with 
various microbial targets, lactoferrin not only has antimicrobial, anti-inflammatory properties (especially those 
associated with the suppression of pro-inflammatory cytokines such as IL-6), but also modulates innate and 
adaptive immune responses. Since high levels of IL-6 are involved in iron homeostasis disorders, lactoferrin 
becomes a powerful regulator of iron and inflammatory homeostasis29 30.

Despite the long-standing interest in lactoferrin, modern scientists have repeatedly drawn attention and 
forced us to reconsider our current understanding, although incomplete, of the many ways in which this enzyme 
affects complex immune responses. Signaling through these receptors is thought to be the main lever used by 
lactoferrin to influence immune cells and cellular activity that controls cytokine balance31. 

Lactoferrin, in addition to its anti-inflammatory activity, shows significant activity against bacterial adhesion, 
invasion and colonization. When analyzing literature data reporting conflicting results regarding its role in 
inflammatory processes ranging from pro – and anti-inflammatory activity in vitro, dependence on cell models, 
the metabolic state of cells, stimulating or infectious agents was established32.

Conclusions. Erysipelas is an urgent problem of our time. Provoking factors and the patient’s belonging to 
the risk group play a significant role in its development. There is an increase in the number of severe course and 
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complications, which leads to disability of working-age patients and an increase in mortality among the elderly. 
Accordingly, excessive intensity of lipid peroxidation of biological membranes may be the result of increased 
activity of the pro-oxidant system or antioxidant insufficiency, as well as a combination of these factors.

The role of ceruloplasmin that binds superoxide radicals and prevents lipid peroxidation of cell membranes 
was studied. The relationship of disorders of the balance of free radical oxidation, the antioxidant defense system 
and endotoxicosis with each other in the pathogenesis of erysipelas requires further study.

The importance of lactoferrin in the development of an inflammatory response to bacterial agents has been 
studied, but there are no data on its association with the development of relapses of erysipelas, which requires 
further research. 

Thus, despite the well-studied pathogenesis of erysipelas, the issue of preventing relapses remains relevant 
and unresolved, the search for a “universal” marker of intoxication did not give the desired results. There is no 
exhaustive information about lactoferrin and ceruloplasmin, the dependence of changes in the level of these 
blood enzymes as anti-inflammatory factors, with the development of relapses of erysipelas, the period of the 
disease, the frequency of the course, the presence of an unfavorable premorbid background and complications. 

Annotation.
The aim is to study the state of research on clinical, epidemiological and immunological features of erysipelas, 

to determine the directions for solving the problem of preventing relapses of the disease.
Materials and methods – meta-analysis of databases with scientific publications (Pubmed / Medline, Scopus, 

Ebsco, Index Copernicus) was carried out, and a bibliographic and semantic research method was used.
Erysipelas is an infectious and allergic disease caused by beta-hemolytic Streptococcus with the development 

of erythematous, bullous or hemorrhagic inflammation and is an urgent issue today. A significant role in its 
development is played by provoking factors and belonging of the patient to the risk group: diabetes mellitus, 
lymph and circulatory disorders, inactivity, bad habits and mycoses. Recently, there has been an increase in 
the number of clinical cases that are accompanied by a severe course and complications (the predominance 
of intoxication syndrome, the occurrence of hemorrhagic forms, a tendency to relapse), which in turn lead 
to disability of working-age patients and an increase in mortality among the elderly. Intoxication syndrome 
develops due to an increase in the level of endogenous toxins. Medium-molecular peptides are considered a 
universal marker of endogenous intoxication, the level of which reflects the degree of protein catabolism and 
correlates with the main clinical and prognostic criteria for metabolic disorders.

Accordingly, excessive intensity of lipid peroxidation of biological membranes may be the result of increased 
activity of the pro-oxidant system or antioxidant insufficiency, as well as a combination of these factors.

The role of ceruloplasmin as the main blood antioxidant that binds superoxide radicals and prevents lipid 
peroxidation of cell membranes was studied. The relationship of disorders of the balance of free radical oxidation, 
the antioxidant defense system and endotoxicosis with each other in the pathogenesis of erysipelas requires 
further study.

The importance of lactoferrin in the development of an inflammatory response to bacterial agents was 
studied. It is a biologically active protein that plays an important role as a pro-inflammatory factor, but there 
are no data on its association with the development of relapses in erysipelas, which requires further research. 

Thus, despite the well-studied pathogenesis of erysipelas, the issue of preventing relapses remains 
relevant and unresolved, the search for a “universal” marker of intoxication did not give the desired results. 
There is no exhaustive information about lactoferrin and ceruloplasmin, the dependence of changes in the 
level of these blood enzymes as anti-inflammatory factors, with the development of relapses of erysipelas, 
the period of the disease, the frequency of the course, the presence of an unfavorable premorbid background 
and complications. 

References:
1. Michael Y, Shaukat NM. Erysipelas. 2020 Aug 24. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 

2021 Jan–. PMID: 30335280.
2. Chemych, M. D., & Sayenko, O. S. (2019). КЛІНІКО-ЕПІДЕМІОЛОГІЧНІ ТА ЛАБОРАТОРНІ ОСОБЛИВОСТІ СУЧАС-

НОЇ БЕШИХИ. Інфекційні хвороби, (4), 26–32. https://doi.org/10.11603/1681-2727.2018.4.9773
3. Galli L, Venturini E, Bassi A, Gattinara GC, Chiappini E, Defilippi C, Diociaiuti A, Esposito S, Garazzino S, Giannattasio 

A, Krzysztofiak A, Latorre S, Lo Vecchio A, Marchisio P, Montagnani C, Nicolini G, Novelli A, Rossolini GM, Tersigni C, 
Villani A, El Hachem M, Neri I, Italian Pediatric Infectious Diseases Society. Italian Pediatric Dermatology Society 
Common Community-acquired Bacterial Skin and Soft-tissue Infections in Children: an Intersociety Consensus on 
Impetigo, Abscess, and Cellulitis Treatment. Clin Ther. 2019 Mar;41(3):532-551.e17.

4. Seybold U, Stubbe H, Draenert R, Bogner JR. Erysipel: Wann wird es kritisch? [Erysipelas]. MMW Fortschr Med. 
2018 May;160(10):37-40. German. doi: 10.1007/s15006-018-0580-3. PMID: 29855904.



Visegrad Journal on Human Rights

49

5. Sondo KA, Diendéré EA, Ouédraogo MS, Ouédraogo GA, Diallo I, Zoungrana J, Poda A, Bognounou R, Da L, 
Savadogo M, Ouédraogo SM, Niamba P, Sangaré L. Management of necrotizing and non-necrotic bacterial erysipelas 
of the face in tropical areas: a series of four cases and a review of the literature. Med Sante Trop. 2018 Aug 1;28(3):273-
276. English. doi: 10.1684/mst.2018.0816. PMID: 30270829.

6. Willems P, Muller J, Verhaegen J, Saegeman V, Desmet S. How to treat a fulminant erysipelas and sepsis 
caused by Myroides odoratimimus: case report and literature review. Acta Clin Belg. 2017 Oct;72(5):331-335. doi: 
10.1080/17843286.2016.1245173. Epub 2016 Oct 20. PMID: 27765000.

7. Hanses F. Bakterielle Haut- und Weichteilinfektionen [Bacterial skin and soft tissue infections]. Z Rheumatol. 
2017 Nov;76(9):745-751. German. doi: 10.1007/s00393-017-0378-1. PMID: 28879609.

8. Leung TN, Hon KL, Leung AK. Group A Streptococcus disease in Hong Kong children: an overview. Hong Kong 
Med J. 2018 Dec;24(6):593-601. doi: 10.12809/hkmj187275. Epub 2018 Nov 9. PMID: 30416105.

9. Klotz C, Courjon J, Michelangeli C, Demonchy E, Ruimy R, Roger PM. Adherence to antibiotic guidelines for 
erysipelas or cellulitis is associated with a favorable outcome. Eur J Clin Microbiol Infect Dis. 2019 Apr;38(4):703-709. 

10. Villefrance M, Høgh A, Kristensen LH. [Compression is important in erysipelas treatment]. Ugeskr Laeger. 2017 
Oct 9;179(41):V04170284. Danish. PMID: 28992840. 

11. Hon KL, Chow TC, Cheung TS, Lam WT, Hung LT, So KW, Margaret IP, Qian SY. Severe Group A and Group B 
Streptococcus Diseases at a Pediatric ICU: Are they Still Sensitive to the Penicillins? Curr Clin Pharmacol. 2020;15(2):125-
131. doi: 10.2174/1574884714666190926124714. PMID: 31556861; PMCID: PMC7579287.

12. Clebak KT, Malone MA. Skin Infections. Prim Care. 2018 Sep;45(3):433-454. doi: 10.1016/j.pop.2018.05.004. 
PMID: 30115333.

13. Rath E, Skrede S, Mylvaganam H, Bruun T. Aetiology and clinical features of facial cellulitis: a prospective study. 
Infect Dis (Lond) 2018 Jan;50(1):27-34. - PubMed

14. Karakonstantis S. Is coverage of S. aureus necessary in cellulitis/erysipelas? A literature review. Infection. 2020 
Apr;48(2):183-191.

15. Brennecke, S., Hartmann, M., Schöfer, H., Rasokat, H., Tschachler, E., & Brockmeyer, N. H. (2005). Treatment of 
erysipelas in germany and austria – results of a survey in german and austrian dermatological clinics. [Therapie des 
Erysipels in Deutschland und O ̊sterreich – Ergebnisse einer Umfrage an deutschen und österreichischen Hautkliniken] 
JDDG – Journal of the German Society of Dermatology, 3(4), 263-270. doi:10.1111/j.1610-0387.2005.04799.x

16. Brishkoska-Boshkovski, V., Kondova-Topuzovska, I., Damevska, K., & Petrov, A. (2019). Comorbidities as risk 
factors for acute and recurrent erysipelas. Open Access Macedonian Journal of Medical Sciences, 7(6), 937-942. 
doi:10.3889/oamjms.2019.214

17. Celenay, S. T., Ucurum, S. G., & Kaya, D. O. (2019). Comparison of spinal alignment and mobility in women with 
and without post modified radical mastectomy unilateral lymphoedema. Clin Breast Cancer, 20(19), 30717. Retrieved 
from www.scopus.com

18. Jendoubi, F., Rohde, M., & Prinz, J. C. (2019). Intracellular streptococcal uptake and persistence: A potential 
cause of erysipelas recurrence. Frontiers in Medicine, 6(JAN) doi:10.3389/fmed.2019.00006

19. Jia, W. (2015). Obesity in china: Its characteristics, diagnostic criteria, and implications. Frontiers of Medicine, 
9(2), 129-133. doi:10.1007/s11684-015-0387-x

20. Drerup, C., Eveslage, M., Sunderkoetter, C., & Ehrchen, J. (2020). Diagnostischer wert von laborparametern zur 
unterscheidung zwischen erysipel und begrenzter phlegmone. JDDG – Journal of the German Society of Dermatology, 
18(12), 1417-1425. doi:10.1111/ddg.14252_g

21. Ezawa, M., Sasaki, H., Yamada, K., Takano, H., Iwasaka, T., Nakao, Y., . . . Okamoto, A. (2019). Long term outcomes 
from lymphatic venous anastomosis after total hysterectomy to prevent postoperative lymphedema in lower limb. 
BMC Surgery, 19(1) doi:10.1186/s12893-019-0628-z

22. Inghammar, M., Rasmussen, M., & Linder, A. (2014). Recurrent erysipelas – risk factors and clinical presentation. 
BMC Infectious Diseases, 14(1) doi:10.1186/1471-2334-14-270

23. Karakonstantis, S. (2020). Is coverage of S. aureus necessary in cellulitis/erysipelas? A literature review. Infection, 
48(2), 183-191. doi:10.1007/s15010-019-01382-7

24. Karppelin, M., Siljander, T., Vuopio-Varkila, J., Kere, J., Huhtala, H., Vuento, R., . . . Syrjänen, J. (2010). Factors 
predisposing to acute and recurrent bacterial non-necrotizing cellulitis in hospitalized patients: A prospective case-
control study. Clinical Microbiology and Infection, 16(6), 729-734. doi:10.1111/j.1469-0691.2009.02906.x

25. Lazzarini, L., Conti, E., Tositti, G., & de Lalla, F. (2005). Erysipelas and cellulitis: Clinical and microbiological 
spectrum in an italian tertiary care hospital. Journal of Infection, 51(5), 383-389. doi:10.1016/j.jinf.2004.12.010

26. McNamara, D. R., Tleyjeh, I. M., Berbari, E. F., Lahr, B. D., Martinez, J., Mirzoyev, S. A., & Baddour, L. M. (2007). A 
predictive model of recurrent lower extremity cellulitis in a population-based cohort. Archives of Internal Medicine, 
167(7), 709-715. doi:10.1001/archinte.167.7.709

27. Mokni, M., Dupuy, A., Denguezli, M., Dhaoui, R., Bouassida, S., Armi, M., . . . Chosidow, O. (2006). Risk factors for 
erysipelas of the leg in tunisia: A multicenter case-control study. Dermatology, 212(2), 108-112. doi:10.1159/000090649

28. Pavlotsky, F., Amrani, S., & Trau, H. (2004). Recurrent erysipelas: Risk factors. JDDG – Journal of the German 
Society of Dermatology, 2(2), 89-95. doi:10.1046/j.1439-0353.2004.03028.x



  
  
  

 

Visegrad Journal on Human Rights

50

29. Rob, F., & Hercogová, J. (2018). Benzathine penicillin G once-every-3-week prophylaxis for recurrent erysipelas 
a retrospective study of 132 patients. Journal of Dermatological Treatment, 29(1), 39-43. doi:10.1080/09546634.2017
.1329507

30. Sundaresan, S., Migden, M. R., & Silapunt, S. (2017). Stasis dermatitis: Pathophysiology, evaluation, and 
management. American Journal of Clinical Dermatology, 18(3), 383-390. doi:10.1007/s40257-016-0250-0

31. Sunderkötter, C., Becker, K., Eckmann, C., Graninger, W., Kujath, P., & Schöfer, H. (2020). Calculated initial 
parenteral treatment of bacterial infections: Skin and soft tissue infections. GMS Infect Dis, 8, Doc11. Retrieved from 
www.scopus.com

32. Sunderkötter, C., Becker, K., Eckmann, C., Graninger, W., Kujath, P., & Schöfer, H. (2019). S2k-leitlinie haut- 
und WeichgewebeinfektionenAuszug aus „Kalkulierte parenterale initialtherapie bakterieller erkrankungen bei 
erwachsenen – update 2018“. JDDG – Journal of the German Society of Dermatology, 17(3), 345-371. doi:10.1111/
ddg.13790_g

33. Wojas-Pelc, A., Alekseenko, A., & Jaworek, A. K. (2007). Erysipelas--course of disease, recurrence, complications; 
a 10 years retrospective study. [Róza--przebieg choroby, nawroty, powikłania; 10-letnia obserwacja retrospektywna.] 
Przegla̧d Epidemiologiczny, 61(3), 457-464. Retrieved from www.scopus.com

34 Zhu, H., Han, S. Y., Li, X. G., Zhou, X. G., & Zhang, Q. F. (2013). DNA damage in peripheral blood lymphocytes of 
ovarian cancer patients after radiotherapy. European Journal of Gynaecological Oncology, 34(5), 450-452. Retrieved 
from www.scopus.com

35 Dos Reis, T. F. M., Hoepers, P. G., Peres, P. A. B. M., Mendonça, E. P., Braga, P. F. S., Beletti, M. E., . . . Fonseca, B. B. 
(2021). First report of genetic variability of erysipelothrix sp. strain 2 in turkeys associated to vero cells morphometric 
alteration. Pathogens, 10(2), 1-14. doi:10.3390/pathogens10020141

36. Vasquez, K. T., Crounse, J. D., Schulze, B. C., Bates, K. H., Teng, A. P., Xu, L., . . . Wennberg, P. O. (2021). Rapid 
hydrolysis of tertiary isoprene nitrate efficiently removes NOx from the atmosphere. Proceedings of the National 
Academy of Sciences of the United States of America, 117(52), 33011-33016. doi:10.1073/PNAS.2017442117

37. Landi, C., Cameli, P., Vantaggiato, L., Bergantini, L., d’Alessandro, M., Peruzza, M., . . . Bini, L. (2021). Ceruloplasmin 
and oxidative stress in severe eosinophilic asthma patients treated with mepolizumab and benralizumab. Biochimica 
Et Biophysica Acta – Proteins and Proteomics, 1869(2) doi:10.1016/j.bbapap.2020.140563

38. Zanardi, A., & Alessio, M. (2021). Ceruloplasmin deamidation in neurodegeneration: From loss to gain of 
function. International Journal of Molecular Sciences, 22(2), 1-13. doi:10.3390/ijms22020663

39. (Legrand D. Overview of Lactoferrin as a Natural Immune Modulator. J Pediatr. 2016 Jun;173 Suppl:S10-5. doi: 
10.1016/j.jpeds.2016.02.071. PMID: 27234406.)

40. (Lepanto MS, Rosa L, Paesano R, Valenti P, Cutone A. Lactoferrin in Aseptic and Septic Inflammation. Molecules. 
2019 Apr 3;24(7):1323. doi: 10.3390/molecules24071323. PMID: 30987256; PMCID: PMC6480387.)

Chemych Mykola,
doctor of Medical Science, professor, Department holder of Infectious Diseases with Epidemiology of Sumy State University, Ukraine

Saienko Oleksandr,
Assistant, graduate student, Department of Infectious Diseases with Epidemiology of Sumy State University, Ukraine

Zarva Alona,
student of Sumy State University, Ukraine


