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Abstract. Background. Group A beta-hemolytic streptococcus (Streptococcus pyogenes) is a widespread bacterial
pathogen that can cause many clinical variants of diseases in humans and be a trigger factor for the development of
various autoimmune conditions. The purpose of the study was to show the current state of infection caused by group A
beta-hemolytic streptococcus in adults and children using case studies. Materials and methods. The article describes 5
cases of streptococcal infection caused by Str.pyogenes with different clinical symptoms. The streptococcal etiology was
confirmed by bacteriological method, the levels of ASLO antibodies were evaluated by biochemical method, clinical and
biochemical studies were performed to determine markers of organ dysfunction. Results. The paper presents cases of
severe streptococcal infection, which occurred in the form of phlegmon (single or multiple), multiple fasciitis of various
localizations, development of destructive pneumonia, which was complicated by pneumothorax and pyopneumothorax,
streptococcal septic shock, as well as epidermolysis syndrome ( “scalded skin” syndrome). Conclusions. There has been
a significant increase in the incidence of diseases caused by group A beta-hemolytic streptococcus. This outbreak is
characterized by a severe course of infection with the development of various clinical forms with skin and soft tissue
damage, destructive pneumonia, and septicemia. All cases are caused by antibiotic-resistant strains.

Keywords: children; adults; streptococcal infection; group A beta-hemolytic streptococcus; laboratory diagnosis; clini-
cal forms

Introduction Pyogenic streptococcus is characterized by the produc-

Group A beta-hemolytic streptococcus (Streptococ-
cus pyogenes) is a globally distributed and adapted bacte-
rial pathogen that has developed a whole arsenal of eva-
sion strategies to overcome the mechanisms of immune
sanitation of the human body [7]. This pathogen can cause
a variety of clinical variants of diseases from mild inflam-
matory processes in the throat (pharyngitis, sore throat) to
severe generalized forms of infections with manifestations
of septic shock [19, 21]. The group of streptococcal infec-
tions includes scarlet fever, which is a classic streptococcal
infection, erysipelas, acute glomerulonephritis, and osteo-
myelitis. The role of streptococcus has been recognized in
the development of rheumatism, infective endocarditis,
myocarditis, and autoimmune processes [17].

tion of certain virulence factors, such as streptolysin-O, su-
perantigens, bacterial wall proteins, including M-protein,
fibronectin, and capsular polysaccharide, which is bound to
hyaluronic acid [4, 17]. Epidemiologically, group A strep-
tococci are categorized into 220 types, each of which is de-
termined by the sequence of amino acids in the C-terminal
region of the M-protein that determines the degree of vi-
rulence of the bacteria. Types 1 (18.3 %), 12 (11.1 %), 28
(8.5 %), 3 (6.9 %), and 4 (6.9 %) are responsible for 40 %
of cases of streptococcal infection [19]. In the pathogenesis
of the infection, an important role is played by the activa-
tion of T lymphocytes by streptococci superantigens, which
is a trigger for the massive release of proinflammatory cyto-
kines, in particular interferon-gamma, interkeukin 1, tumor
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necrosis factor o [7]. The overproduction of these cytokines
causes severe tissue and organ effects, the development of
shock, and depends on the expression of the Spea 1-Spea 3,
emm 1 genes [13, 20]. One of the features of streptococcal
strains is the ability to form biofilms [2]. Many strains of Str.
pyogenes are coated with a polysaccharide capsule, which
is known to contribute to the development of severe infec-
tions. The hyaluronic acid capsule of Streptococcus pyogenes
prevents neutrophil-mediated clearance in vivo and is a key
factor in the virulence of Str.pyogenes [7].

An increase in lung infection with invasive streptococ-
cus after the development of seasonal influenza (pulmonary
invasive group A streptococcal (PiGAS) infections), initially
diagnosed in children, has also caused complications in adult
patients. For example, Shihui Hou and colleagues (2023)
noted the development of streptococcal nephritis and myo-
carditis, which had specific manifestations in the form of
cardiorenal syndrome with symptoms of edema, hematuria,
proteinuria, elevated levels of antibodies to streptolysin-O
(ASLO), decreased levels of complement and corresponding
manifestations in kidney biopsy [18]. The frequent develop-
ment of glomerulonephritis after a streptococcal infection in
children is indicated by Kate A. Worthing et al. (2019) [10]
and Anjali A. Satoscar et al. (2020) [2]. Nobuo Okahashi
and colleagues (2022) indicate that Str.pyogenes infection
during seasonal influenza is often associated with pneumo-
nia, septicemia, and the development of necrotizing fasciitis
[14]. Zehra Nihan Coskun and co-authors (2023) point to
the frequent development of toxic shock syndrome, which
resembles septic shock in clinical picture, frequent detec-
tion of Streptococcus pyogenes cultures in the pleural fluid of
such patients, and initial antibiotic therapy with vancomy-
cin, ceftriaxone, clindamycin [3, 22]. In the original study
by Johannes Forster and colleagues (2024). Str.pyogenes was
isolated in 20 % of children with pleural effusion and pleural
empyema, and it should be noted that antibiotic regimens
included aminopenicillins, macrolides, cefuroxime both
in monotherapy and in combination with aminoglycosides
when patients were in the Department of Anesthesiology
and Intensive Care [8]. ASLO can be considered a marker of

patients’ sensitization to streptococcus, the beginning of an
increase in levels of which is observed by the end of the first
week, reaches a maximum in 3—5 weeks and is maintained
for up to 6 months [1].

The purpose of the study was to show the current state
of streptococcal infection caused by group A beta-hemolytic
streptococcus in adults and children using case studies.

Materials and methods

The clinical picture and laboratory parameters were
analyzed in the patients admitted for treatment to the
emergency department, the department of anesthesiology
of Khmelnytsky Regional Hospital and the department of
anesthesiology and intensive care of the Khmelnytsky City
Children’s Hospital during 2023 and 6 months of 2024, in
which the streptococcal etiology of the disease, namely Str.
pyogenes, was verified. There were 7 pediatric patients and
10 adults. Their distribution by age is shown in Table 1.

Table 1 shows that among children with streptococcal in-
fection, patients aged 6—14 years predominated, while among
adults, those aged 30—50. No gender difference was found.

All patients underwent clinical blood and urine tests, an
extended blood chemistry test to determine lactate, detect
markers of organ dysfunction, bacteriological tests of the skin,
mucous membranes, blood, urine, pharynx, gastrointestinal
tract, cerebrospinal fluid (if necessary), and an immunochro-
matographic test to determine serum procalcitonin.

Group A beta-hemolytic streptococcus (Str.pyogenes)
was isolated from all patients. Among them, it was identi-
fied by bacteriological method in 12 cases, and 5 patients
had high ASLO values (from 400 to 1200 U/ml with an ac-
ceptable value of 150 U/ml). In 52.8 % of cases, Str.pyo-
genes was antibiotic-resistant, retaining only sensitivity to
glycopeptides, rifampicin and oxazolidinones. In rare cases,
resistance to glycopeptides was also observed.

Results

The clinical picture of streptococcal infection caused by
Str.pyogenes was characterized by an acute onset in all age
groups. Patients reported hyperthermia, sore throat when

Table 1. Age distribution of patients with streptococcal infection

Age (years old)

Adults

Children

Female

Male

0-1

1

2-5

1

6-14

4*

15-18

1

19-29

30-40

41-50

51-60

61-70

71-80

_ | == W=

A lalalalalolA|la2 O

oOlO|O|W|(= | |O|W|O|—

Total

10

7

8

9

Note: * — probability of difference in the frequency of streptococcal infection in children aged 6—14 and other

age groups (p < 0.05).
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swallowing, arthralgias and myalgias, and general weakness.
At the initial examination, catarrhal phenomena in the form
of pharyngitis and tonsillopharyngitis were noted in 85.0 %
of the patients. A patchy papular rash resembling a scarlet
fever was detected from the first day of the disease in 2 pe-
diatric patients, and from the third day in 3 adult patients.
Pleuropneumonia was diagnosed in 7 pediatric patients and
10 adult patients, carditis — in 3 adults and 3 children, ne-
phritis — in 4 adult patients, and 5 children had acute renal
failure. Renal replacement therapy was required in 2 adult
patients, and 4 pediatric and 4 adult patients were on me-
chanical ventilation. In 5 (71.4 %) children and 4 (40 %)
adults, streptococcal sepsis occurred, according to the crite-
ria of the Sepsis-3 Consensus (2016) [12]. Bullous changes
in the skin, peeling of the palms and soles with epithelial
desquamation were noted in 5 children and 6 adults. Mul-
tiple soft tissue phlegmon requiring surgical treatment was
diagnosed in 5 adult patients and 2 children in this sample,
multiple fasciitis and epidermolysis — in 2 children, and a
widespread form of erysipelas in the other 2 children. The
data are presented in Table 2.

In the clinical picture of patients with severe streptococ-
cal infection, destructive pleuropneumonia most often oc-
curred, accompanied by fever and combined with soft tis-
sue necrosis, multiple phlegmon or fasciitis, which required
careful noninvasive monitoring (ultrasound, radiography,
computed tomography). Fig. 1 shows a destructive pneu-
monia with pneumothorax that developed on an outpatient
basis in an 8-year-old child on the third day after the onset
of the disease, and was verified upon admission to the pedi-
atric hospital. The child was on a ventilator.

A widespread form of lower extremity erysipelas in a
6-year-old child with severe fever and a threat of phlegmon
is shown in Fig. 2.

Fig. 3, 4 show bullous-necrotic changes in the elbow
bends and area of the ankle joint with the development of
interfascial phlegmon.

Similar changes were observed in adult patients with the
development of phlegmon of both forearms and ulcerative-
necrotic lesions at the site of bullous skin changes (Fig. 5),
the peeling of the palms and soles was also a characteristic
feature of the disease (Fig. 5, 6).

Almost every second patient with severe infection caused
by group A beta-hemolytic streptococcus, confirmed by
bacteriological methods, had ASLO antibodies below the
reference values.

.......

i :
Figure 1. Streptococcal pneumonia with the

development of left-sided total pneumothorax
(marked with an arrow) in an 8-year-old child who
was on mechanical ventilation

o

Table 2. Clinical symptoms and syndromes that characterized the course of streptococcal infection
in the described groups of patients

Children (n =7) Adults (n = 10)
Clinical manifestations

Abs. % Abs. %
Hyperthermia 7 100.0 10 100.0
Sore throat 4 57.1 2 20.0
Rash 6 85.7 3 30.0
Epidermolysis 2 28.6 2 20.0
Eglzguamation and peeling of skin of palms and 5 714 6 60.0
Septic shock 5 71.4 4 40.0
Destructive pleuropneumonia 7 100 10 100.0
Carditis 3 42.9 3 30.0
Nephritis 5 71.4 4 30.0
Erysipelas 2 28.6 0 0
Hemodialysis 0 0 2 20.0
Soft tissue phlegmon 2 28.6 5 50.0
Hemoculture/bacillus culture from the pharynx 5 71.4 10 100.0
ASLO T 4 57.1 4 40.0
Lactate > 2 mmol/l 7 100.0 10 100.0
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Discussion

There is a significant increase in the
infection of the European population
with streptococcus, as well as the rapid
formation of its resistance, in particular,
to macrolides (30—40 % to erythromy-
cin), causing nosocomial infections by
streptococci, as indicated in the review
by R. Creti and other scientists [8, 16]. In
this clinical study, Str.pyogenes was antibi-
otic-resistant in every second case.

Maria José Gonzalez-Abad and Mer-
cedes Alonso Sanz (2020) reported an in-
crease in the risk of severe streptococcal in-
fections caused by pyogenic streptococcus
after analyzing the epidemiological situa-
tionin Europe in 20112018 [11]. A similar
trend was also highlighted by Eva Ramirez
de Arellano and co-authors (2024) in their
study of the clinical, microbiological, and
molecular features of invasive infections
in pediatric hospitals in Spain [5]. In the
presented 5 cases, it was shown that 2 chil-
dren and 2 adult patients (80 %) developed
streptococcal shock with multiorgan failure
and severe skin and soft tissue lesions, heart
failure of varying degrees, as evidenced by a
sharp decrease in the minute blood volume
(ejection fraction).

Peter J.B. Davies and colleagues
(2023) noted an increase in the number
of destructive pneumonias caused by he-
molytic streptococcus, in particular, with
the development of pleural empyema in
pediatric patients admitted to Scottish
hospitals in winter [15]. Our data are in
line with those of the authors.

The primary development of seasonal
influenza infection or metapneumovirus
infection was caused by the addition of
streptococcal infection (PiGAS), which
was not typical for the epidemiological si-
tuation, since most often Str.pneumoniae,
H.influenzae, S.aureus infection occurs [9,
22]. Giada Maria Di Pietro and co-authors
in their 2024 review also point to a high
potential for sensitization to this pathogen
with the development of glomerulonephri-
tis, as well as specific forms of the disease,
such as necrotizing fasciitis and strepto-
coccal toxic shock syndrome [6]. We ob-
served these forms of streptococcal infection in our patients.
Prior to this outbreak of streptococcal infection, necrotizing
fasciitis and epidermolysis syndrome were not often observed
in adults, and extremely rarely in children. Since the latter
developed against the background of antibiotic therapy and
during early convalescence, as well as the effect of local and
systemic glucocorticosteroids, it is believed that this clinical
form of infection caused by group A beta-hemolytic strepto-
coccus is an example of an autoimmune complication.

Figure 2. Widespread erysipelas on the thigh
and lower leg of a 6-year-old child

Figure 3. Skin changes on the elbow joints in a 12-year-old child
with epidermolysis (“scalded skin” syndrome)

in a 12-year-old child

Conclusions

1. An urgent issue of modern infectology is the signifi-
cant increase in the population with highly virulent strains
of group A beta-hemolytic streptococcus, which is cha-
racterized by the formation of antibacterial multidrug resis-
tance, in Europe.

2. The characteristic features of these cases are the de-
velopment of destructive forms of pneumonia with pleurisy,
myocarditis, septic shock, as well as soft tissue and skin
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Figure 5. Edema, skin necrosis and formation
of interfascial phlegmon with characteristic
fluctuation and ultrasound picture
in a 61-year-old patient

e .

Figure 6. Peeling and desquamation of the epidermis
of the soles as a characteristic sign of the disease
(day 12 of treatment)

damage in the form of erysipelas, phlegmon, multiple fasci-
itis, epidermolysis, which was rarely observed before.

3. Not all patients with bacteriologically confirmed
streptococcal infection had an increase in ASLO, which re-
quires repeated examinations, as these antibodies may not
be synthesized for a long time in a severe condition. Par-
ticularly high titers of ASLO were observed in patients with
carditis, nephritis, and epidermolysis.

References

1. Kramariov SO, Nadraga OB, Buc OR et al., authors; Kramariov
SO, Nadraga OB, editors. Infectious diseases in children: a textbook. 3rd
ed. Kyiv: Medycyna; 2023. 439 p. Ukrainian.

2. Satoskar AA, Parikh SV, Nadasdy T. Epidemiology, pathogenesis,
treatment and outcomes of infection-associated glomerulonephritis. Nat
Rev Nephrol. 2020 Jan; 16(1):32-50. doi: 10.1038/s41581-019-0178-8.

3. Coskun ZN, Erat T, Giilhan B, Kockuzu E, Bayhan Gi, Parlakay
AO. Case Series With Streptococcus pyogenes -related Toxic Shock Syn-

drome in the Post-COVID Period. Pediatr Infect Dis J. 2023 Oct 30. doi:
10.1097/INF.0000000000004152.

4. Alves-Barroco C, Paquete-Ferreira J, Santos-Silva T, Fernandes
AR. Singularities of Pyogenic Streptococcal Biofilms - From Formation
to Health Implication. Front Microbiol. 2020 Dec 23;11:584947. doi:
10.3389/fimicb.2020.584947.

5. Ramirez de Arellano E, Saavedra-Lozano J, Villaln P, et al.;
Spanish PedGAS-Net/CIBERINFEC GAS Study Group. Clinical, mi-
crobiological, and molecular characterization of pediatric invasive infec-
tions by Streptococcus pyogenes in Spain in a context of global outbreak.
mSphere. 2024 Mar 26,9(3):e0072923. doi: 10.1128/msphere.00729-23.

6. Di Pietro GM, Marchisio P, Bosi P, Castellazzi ML, Lemieux P.
Group A Streptococcal Infections in Pediatric Age: Updates about a Re-
Emerging Pathogen. Pathogens. 2024 Apr 24,13(5):350. doi: 10.3390/
pathogens 13050350.

7. Hurst JR, Shannon BA, Craig HC, Rishi A, Tuffs SW, McCor-
mick JK. The Streptococcus pyogenes hyaluronic acid capsule promotes
experimental nasal and skin infection by preventing neutrophil-mediated
clearance. PLoS Pathog. 2022 Nov 30;18(11):e1011013. doi: 10.1371/
Journal.ppat. 1011013.

8. Forster J, Piazza G, Goettler D, et al. Empiric Antibiotic Therapy
in 1402 Children With Parapneumonic Effusion/Pleural Empyema in
Germany: A Long-term Surveillance Study. Pediatr Infect Dis J. 2024 Jul
1;43(7):651-656. doi: 10.1097/INF.0000000000004359.

9. Krenke K, Sadowy E, Podsiadty E, Hryniewicz W, Demkow U,
Kulus M. Etiology of parapneumonic effusion and pleural empyema in
children. The role of conventional and molecular microbiological tests.
Respir Med. 2016 Jul;116:28-33. doi: 10.1016/j.rmed.2016.05.009.

10. Worthing KA, Lacey JA, Price DJ, et al. Systematic Review of
Group A Streptococcal emm Types Associated with Acute Post-Strepto-
coccal Glomerulonephritis. Am J Trop Med Hyg. 2019 May; 100(5):1066-
1070. doi: 10.4269/ajtmh. 18-0827.

11. Gonzdlez-Abad MJ, Alonso Sanz M. Invasive Streptococcus pyo-
genes infections (2011-2018): EMM-type and clinical presentation. An
Pediatr (Engl Ed). 2020 Jun;92(6):351-358. Spanish. doi: 10.1016/.
anpedi.2019.10.014.

12. Singer M, Deutschman CS, Seymour CW, et al. The Third In-
ternational Consensus Definitions for Sepsis and Septic Shock (Sepsis-3).
JAMA. 2016 Feb 23;315(8):801-810. doi: 10.1001/jama.2016.0287.

13.Sch bi N, Duppenthaler A, Horn M, et al. Preadmission course
and management of severe pediatric group A streptococcal infections dur-
ing the 2022-2023 outbreak: a single-center experience. Infection. 2024
Aug;52(4):1397-1405. doi: 10.1007/515010-024-02198-w.

14. Okahashi N, Sumitomo T, Nakata M, Kawabata S. Secondary
streptococcal infection following influenza. Microbiol Immunol. 2022
Jun;66(6):253-263. doi: 10.1111/1348-0421.12965.

15. Davies PJB, Russell CD, Morgan AR, et al. Increase of Severe
Pulmonary Infections in Adults Caused by M 1UK Streptococcus pyogenes,
Central Scotland, UK. Emerg Infect Dis. 2023 Aug;29(8):1638-1642. doi:
10.3201/id2908.230569.

16.Creti R. Have group A and B streptococcal infections be-
come neglected diseases in Europe?. Eur J Clin Microbiol Infect Dis.
2017;36:1063-1064. doi: 10.1007/510096-017-2984-x.

17. Bhavsar SM. Group A Streptococcus Infections. Pediatr Rev. 2024
Mar 1;45(3):143-151. doi: 10.1542/pir.2023-005976.

18. Hou S, Yang J, Xiao F, Dai H. A novel case of acute glo-
merulonephritis  with concurrent acute non-rheumatic myocardi-
tis following group a streptococcal infection. J Int Med Res. 2023
Dec;51(12):3000605231173275. doi: 10.1177/03000605231173275.

Vol. 19, No 7, 2024

http://childshealth.zaslavsky.com.ua

449


https://www.medpublish.com.ua/inphekcijni-hvorobi-u-ditej-pidruchnik-so-kramarov-ob-nadraga-or-buc-ta-in-3ye-vidannja/p-1015.html
https://www.medpublish.com.ua/inphekcijni-hvorobi-u-ditej-pidruchnik-so-kramarov-ob-nadraga-or-buc-ta-in-3ye-vidannja/p-1015.html
https://www.medpublish.com.ua/inphekcijni-hvorobi-u-ditej-pidruchnik-so-kramarov-ob-nadraga-or-buc-ta-in-3ye-vidannja/p-1015.html
https://pubmed.ncbi.nlm.nih.gov/31399725/
https://pubmed.ncbi.nlm.nih.gov/31399725/
https://pubmed.ncbi.nlm.nih.gov/31399725/
https://pubmed.ncbi.nlm.nih.gov/37922480/
https://pubmed.ncbi.nlm.nih.gov/37922480/
https://pubmed.ncbi.nlm.nih.gov/37922480/
https://pubmed.ncbi.nlm.nih.gov/37922480/
https://pubmed.ncbi.nlm.nih.gov/33424785/
https://pubmed.ncbi.nlm.nih.gov/33424785/
https://pubmed.ncbi.nlm.nih.gov/33424785/
https://pubmed.ncbi.nlm.nih.gov/33424785/
https://pubmed.ncbi.nlm.nih.gov/38440985/
https://pubmed.ncbi.nlm.nih.gov/38440985/
https://pubmed.ncbi.nlm.nih.gov/38440985/
https://pubmed.ncbi.nlm.nih.gov/38440985/
https://pubmed.ncbi.nlm.nih.gov/38440985/
https://pubmed.ncbi.nlm.nih.gov/38787202/
https://pubmed.ncbi.nlm.nih.gov/38787202/
https://pubmed.ncbi.nlm.nih.gov/38787202/
https://pubmed.ncbi.nlm.nih.gov/38787202/
https://pubmed.ncbi.nlm.nih.gov/36449535/
https://pubmed.ncbi.nlm.nih.gov/36449535/
https://pubmed.ncbi.nlm.nih.gov/36449535/
https://pubmed.ncbi.nlm.nih.gov/36449535/
https://pubmed.ncbi.nlm.nih.gov/36449535/
https://pubmed.ncbi.nlm.nih.gov/38713819/
https://pubmed.ncbi.nlm.nih.gov/38713819/
https://pubmed.ncbi.nlm.nih.gov/38713819/
https://pubmed.ncbi.nlm.nih.gov/38713819/
https://pubmed.ncbi.nlm.nih.gov/27296817/
https://pubmed.ncbi.nlm.nih.gov/27296817/
https://pubmed.ncbi.nlm.nih.gov/27296817/
https://pubmed.ncbi.nlm.nih.gov/27296817/
https://pubmed.ncbi.nlm.nih.gov/30915958/
https://pubmed.ncbi.nlm.nih.gov/30915958/
https://pubmed.ncbi.nlm.nih.gov/30915958/
https://pubmed.ncbi.nlm.nih.gov/30915958/
https://pubmed.ncbi.nlm.nih.gov/31879253/
https://pubmed.ncbi.nlm.nih.gov/31879253/
https://pubmed.ncbi.nlm.nih.gov/31879253/
https://pubmed.ncbi.nlm.nih.gov/31879253/
https://pubmed.ncbi.nlm.nih.gov/26903338/
https://pubmed.ncbi.nlm.nih.gov/26903338/
https://pubmed.ncbi.nlm.nih.gov/26903338/
https://pubmed.ncbi.nlm.nih.gov/38427206/
https://pubmed.ncbi.nlm.nih.gov/38427206/
https://pubmed.ncbi.nlm.nih.gov/38427206/
https://pubmed.ncbi.nlm.nih.gov/38427206/
https://pubmed.ncbi.nlm.nih.gov/35088451/
https://pubmed.ncbi.nlm.nih.gov/35088451/
https://pubmed.ncbi.nlm.nih.gov/35088451/
https://pubmed.ncbi.nlm.nih.gov/37343545/
https://pubmed.ncbi.nlm.nih.gov/37343545/
https://pubmed.ncbi.nlm.nih.gov/37343545/
https://pubmed.ncbi.nlm.nih.gov/37343545/
https://doi.org/10.1007/s10096-017-2984-x
https://doi.org/10.1007/s10096-017-2984-x
https://doi.org/10.1007/s10096-017-2984-x
https://pubmed.ncbi.nlm.nih.gov/38425166/
https://pubmed.ncbi.nlm.nih.gov/38425166/
https://pubmed.ncbi.nlm.nih.gov/38150540/
https://pubmed.ncbi.nlm.nih.gov/38150540/
https://pubmed.ncbi.nlm.nih.gov/38150540/
https://pubmed.ncbi.nlm.nih.gov/38150540/

OpwuriHaAbHI AOCAIAXEHHS / Original Researches

19. Brouwer S, Rivera-Hernandez T, Curren BF, et al. Pathogenesis,
epidemiology and control of Group A Streptococcus infection. Nat Rev Mi-
crobiol. 2023 Jul;21(7):431-447. doi: 10.1038/541579-023-00865-7.

20. Mercadante S, Ficari A, Romani L, et al. The Thousand Faces
of Invasive Group A Streptococcal Infections: Update on Epidemiology,
Symptoms, and Therapy. Children (Basel). 2024 Mar 22;11(4):383. doi:
10.3390/children 11040383.

22. Holdstock V, Twynam-Perkins J, Bradnock T, et al. National
case series of group A streptococcus pleural empyema in children: clinical
and microbiological features. Lancet Infect Dis. 2023 Feb;23(2):154-156.
doi: 10.1016/51473-3099(23)00008-7.

Received 02.09.2024

Revised 13.09.2024
Accepted 21.09.2024 M

21. Beres SB, Olsen RJ, Long SW, et al. Increase in invasive Strep-
tococcus pyogenes M1 infections with close evolutionary genetic re-
lationship, Iceland and Scotland, 2022 to 2023. Euro Surveill. 2024
Mar;29(13):2400129. doi: 10.2807/1560-7917.ES.2024.29.13.2400129.

Information about authors

Larysa V.. Pypa, MD, DSc, PhD, Professor, Head of the Department of Pediatrics, Obstetrics and Gynecology, Faculty of Postgraduate Education, Vinnytsya National Pirogov Memorial Medical University,
Vinnytsia, Ukraine; e-mail: pipa_I|_v@ukr.net; fax: +380 (432) 66-13-93; phone: +380 (96) 372-94-95; https://orcid.org/0000-0002-4448-5308

Kostiantyn Kreniov, PhD in Medicine, Assistant, Department of Surgery with a Stomatology Course, Faculty of Postgraduate Education, Vinnytsya National Pirogov Memorial Medical University,
Vinnytsia, Ukraine; e-mail: anest1976k@gmail.com; phone: +380 (67) 771-31-20; Anesthesiologist, Department of Anesthesiology and Intensive Care, Khmelnytskyi Regional Hospital, Khmelnytskyi,
Ukraine; https://orcid.org/0000-0003-0654-9726

Larysa Dudikova, Doctor of Pedagogical Sciences, Professor, Head of the Department of Foreign Languages, Vinnytsya National Pirogov Memorial Medical University, Vinnytsia, Ukraine; e-mail:
ira-vlad@ukr.net; phone: +380 (97) 187-29-82; https://orcid.org/0000-0002-5841-0147

Nataliia Zymak (Zymak-Zakutnia), Director of the Khmelnytskyi City Children’s Hospital, Khmelnytskyi, Ukraine; e-mail: Zymakn@gmail.com; phone: +380 (63) 600-01-31; https://orcid.org/0009-
0006-8973-1054

Yuliia Lysytsia, PhD in Medicine, Associate Professor, Department of Propaedeutics of Children’s Diseases and Care of Sick Children, Department of Pediatrics, Obstetrics and Gynecology, Faculty of
Postgraduate Education, Vinnytsya National Pirogov Memorial Medical University, Vinnytsia, Ukraine; e-mail: 777uliya@gmail.com; phone: 4380 (96) 260-02-00; https://orcid.org/0000-0003-0248-
0338

Vira Ruda, PhD in Medicine, Associate Professor, Department of Pediatrics, Obstetrics and Gynecology, Faculty of Postgraduate Education, Vinnytsya National Pirogov Memorial Medical University,
Vinnytsia, Ukraine; e-mail: vera-rudaya@ukr.net; phone: +380 (96) 535-19-33; https://orcid.org/0000-0002-3736-3572

Kateryna Demyanyk, Pediatrician-Neonatologist at the Department of Neonatal Pathology, Medical Director of the Khmelnytskyi City Children’s Hospital, Khmelnytskyi, Ukraine; e-mail:
hmdl.md.demianyk@gmail.com; phone: +380 (97) 915-05-71; https://orcid.org/0009-0009-5005-8423

Conflicts of interests. Authors declare the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.

lna A.B.", Kperbos K.O."2, Ayaikosa A.B.", Bumak H.O.3, Amcmus FO.M.", Pyaa B.1"7, Aem’sHk K.A.3
"BiIHHULIbKA HQLIIOHQABHM MEANYHU YHIBepcuTET iMeHi M.I. [Tnporosa, M. BiHHMLS, YkpaiHQ

2XMeAbHULIbKQ OBAQCHQ AIKQPHST, M. XMeAbHULIbK, YKpaiHa

SXMEeAbHULIbKQ MICbKQ AUTSIHA AIKQPHST, M. XMEeAbHULIbKUY, YKpQiHa

AHQOAI3 BUNOAKIB TSXKKOT CTPENTOKOKOBOT iHPeKLii B AiTer Ta AOPOCAUX HO XMEAbHUYYUHI

Pe3iome. AxryanbnicTb. Beta-remMoniTHuHMIl CTPENTOKOK Ipynu
A (Streptococcus pyogenes) — 3HAYHO TIOIIUPEHMI OaKTepiaIbHUIA
TaToreH, 3MATHUN CIPUYMHATU Pi3HOMAHITHI KJIiHIYHI BapiaHTH
3aXBOPIOBaHb Yy JIIOJCH Ta OYyTH TPUTEPOM PO3BUTKY Pi3HUX aBTO-
iMyHHUX cTaHiB. MeTa JAOCTIIKEHHS: [MOKa3aTy CYJyacHWil cTaH
iH(eKIlii, BUKIIMKaHOI OeTa-reMOJITUYHUM CTPENTOKOKOM TpyIu
A, y mopociux oci0 Ta AiTeil Ha MPUKJIAIi BUMTAOKIB i3 MPaKTUKU.
Marepiamm Ta MeTomu. Y cTatTi BiTOOpaXXeHO 5 BUITAIKIB CTpEI-
TOKOKOBOI iH(eKIlii, BUKITMKAHOI Str.pyogenes, i3 pi3HOIO KJIiHiu-
HOIO CUMIITOMATHUKOI. CTPEenTOKOKOBY €TiOJIOTiI0 MiITBEePIKY-
BaJIM OAKTEPIOJIOTIYHMM METOIOM Ta BHW3HAYAIW PiBHI aHTUTII
ACIJI-O 6ioXiMiYHMM METOIOM, ITPOBOAMIN KJIiHIUHI i GioXiMiuHi
TIOCIIKEHHSI 3 METOI0 OLIHKM MapKepiB OpraHHoi AUC(YHKIILI.
PesynbTaT. Y poGoTi mpencraBieHO BHUITAAKHU TSKKOTO Iepe-

0iry cTpenToKoKoBOi iH(eKii y BUrsiai daerMoHu (OAMHUYHOL
a00 MHOXXMHHOT), MHOXKMHHUX (acLMiTiB pi3HOI JIoKatizaLii, ne-
CTPYKTMBHOI ITHEBMOHIi, sika YCKJIaJHIOBAJIACS MTHEBMOTOPAKCOM
Ta MiOMHEBMOTOPAKCOM, CTPENTOKOKOBOIO CENTUYHOIO IIOKY, a
TAKOX eIiaepMoJIi3y (CHHAPOMY «OLUIApeHOl Kipu»). BUCHOBKH.
CriocTepiraeTbCcsl 3HaYHE 3POCTAHHS YaCTOTU 3aXBOPIOBAHb, BU-
KJIMKAHUX OeTa-reMOJITUIHUM CTPENITOKOKOM Tpyru A. 1711 1Ibo-
IO CIajaxy XapaKTepHUM € TSDKKHI TiepeOir iHgeKIIii 3 pO3BUTKOM
PI3HOMAHITHUX KJIHIYHUX (DOPM 3 ypaKe€HHSIM IIKIipU i M’SIKMX
TKaHUH, PO3BUTKOM JAECTPYKTUBHOI ITHEBMOHI1, CEIITUYHOTO CTaHY.
Yci Bumanky BUKJIMKaHI aHTUO10TUKOPE3UCTEHTHUMM TIITAMaMU.
Ki104o0Bi cj10Ba: nitu; nopocii; cTpenTokokoBa iHbeKlis; 6e-
Ta-reMOJIITUYHUM CTPENTOKOK I'pynu A; 1abopaTopHa I1iarHOCTH-
Ka; KJIiHiYHi popmu
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