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DIAGNOSTICS AND ANTIBACTERIAL THERAPY
OF STREPTOCOCCUS-ASSOCIATED TONSILLITIS
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AUATHOCTUKA U AHTUBAKTEPUAABHAS TEPATNUA
CTPENTOKOKK-ACCOLIUUPOBAHHbBIX TOH3UAAUTOB
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The sensitivity of Group A -hemolytic Streptococcus pyogenes (GABHS) to various antibacterial drugs in patients with
chronic tonsillitis for 2019-2023 was studied. Six hundred thirty-six medical records of patients with this pathology and a
positive microbiological examination of a smear from the pharyngeal mucosa for GABHS, who underwent treatment and as-
sessmentin 2019, 2021, and 2023, were analyzed. It was found that the sensitivity of S. pyogenes to penicillin antibiotics re-
mains at the level of 100 %. Of the «reserve» antibiotics, doxycycline remains highly sensitive. There is increased resistance
to second-line antibacterial drugs used in treating chronic tonsillitis in patients intolerant to penicillin antibiotics, primarily
macrolides and fluoroquinolones. Thus, amoxicillin is the starting antibiotic therapy in patients with chronic tonsillitis caused
by S. pyogenes. For patients with a history of allergies to penicillin antibiotics, to prescribe effective treatment, itis necessary
to conduct a microbiological examination of a smear from the pharyngeal mucosa to determine the sensitivity of S. pyogenes
to «reserve» antibacterial drugs.

Keywords: group A p-hemolytic Streptococcus (GABHS), Streptococcus pyogenes, antibacterial therapy, antibiotic
resistance, chronic tonsillitis

M3yyeHa 4yBCTBUTENLHOCTbL Streptococcus pyogenes (BI'CA) k pas3nuyHbiM aHTMOaKTepuanbHbIM NpenapaTamM y na-
LIMEHTOB C XPOHMYECKNUM TOH3UNAUTOM 3a nepuog 2019-2023 rr. Beinn npoaHanu3npoBaHbl 636 MeguUMHCKUX KapT na-
LLMEHTOB C MONOXUTENbHBIM MUKPOOMONOrNMYECKNM UCCELOBAHNEM Maska CO CIN3UCTON rnoTku Ha BI'CA, npoxoamnBLumx
neyeHuve n obcneposanve B 2019, 2021 n 2023 rr. YCTaHOBNEHO, YTO YYBCTBUTENBHOCTb S. pyogenes K aHTUBMOTUKaM
NEeHNUWNIMHOBOrO paaa coxpaHseTcs Ha ypoBHe 100 %. 13 «pe3epBHbIX» aHTUOMOTUKOB BbICOKAs HYyBCTBUTENIbLHOCTbL OCTa-
eTca y pokecuumknmHa. K aHtnbakrepmanbHbiM npenaparamM «BTOPOM» JIMHUK, MPUMEHSAEMbBIM MPU JIEYEHUU XPOHMUYECKO-
ro TOH3UNIMTA Y NAUNEHTOB C HENEPEHOCKMMOCTbIO MEHULMIIMHOBBIX aHTUOMOTUKOB, B MEPBYIO O4EPedb K Makponmaam n
(PTOPXMHOIOHAM, OTMEYAETCS MOBbILLEHNE PE3UCTEHTHOCTU. Takum 06pa3oM, CTapTOBOWN aHTUOaKTepUanbLHOM Tepanuen
Yy MauMEeHTOB C XPOHMYECKMM TOH3UNINTOM, Bbi3BaHHbIM S. pyogenes, SBASeTCs aMOKCULUINWH. [aumeHTam, MMetoLwmm
B aHaMHe3e annepruo Ha aHTMOMOTUKN NEHULIMINIMHOBOIO pPsifa, C Lefblo HasHaveHns addekTnBHOM Tepanum Heobxoan-
MO npoBefeHne MMKPOBNONOrMYeckoro NCcneaoBaHns Mmaska co CIM3NCTOM MOTKM ANa onpeneneHns YyBCTBUTENbHOCTM
S. pyogenes k «pe3epBHbIM» aHTMOaKTeprabHbIM NpenapaTam.

KntoyeBblie croBa: f-reMonmTuyecknii CTPenToOKOKK rpyrrsl A, Streptoccocus pyogenes, aHTubakTepuvaabHas Teparus,
aHTUONOTUKOPEINCTEHTHOCTb, XPOHNYECKN TOH3WTNT
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CT - chronic tonsillitis
GABHS - group A p-hemolytic Streptococcus

PANDAS - Pediatric Autoimmune Neuropsychiatric Disorders
Associated with Streptococcal infections

gressive increase in forms of microorganisms

resistant to antibacterial agents [1]. The prob-
lem of resistance today is considered from the stand-
point of national security [2]. In 2019, the President
of the Russian Federation issued Decree Ne¢ 97 of
March 11, 2019, «On the Fundamentals of State Po-
licy of the Russian Federation in the field of ensuring
chemical and biological safety for the period until
2025 and beyond», which denotes biological threats.
This decree mentions among biological threats «...a
disruption of the normal human microbiota, leading
to the occurrence of diseases and their spread; lack
of specific immunity to certain infections controlled
using specific prophylaxis; spread of antimicrobial
resistance, increasing epidemiological significance
opportunistic microorganisms...» The issues of irra-
tional antibiotic therapy and, as a consequence, the
spread of antibiotic-resistant microorganisms are
acute in diseases of the ENT organs, especially chro-
nic tonsillitis caused by group A g-hemolytic Strepto-
coccus (GABHS). The growth of resistant strains of
microorganisms after massive and widespread an-
tibacterial therapy during the Covid-19 pandemic,
as well as the increased number of streptococcal
tonsillitis and streptococcal-associated metatonsil-
lar diseases, force a new assessment of the role of
St. pyogenes in the occurrence and course of chronic
tonsillitis and, as aresult, to develop rational antibac-
terial tactics for this disease.

An essential link in the pathogenesis of chronic tonsil-
litis is the immunodeficiency state of the body, leading to
changes in the phagocytic and antigen-recognizing func-
tions of tissue macrophages, which contribute to the in-
fectious and allergic process. Nevertheless, contagious
agents’ role in chemotherapy’s pathogenesisis quite sig-
nificant. Thus, the main etiological factor of this disease
is group A p-hemolytic Streptococcus [3, 4]. According
to G. S. Maltseva [3], chronic inflammation of the tonsils
activates autoimmune reactions and contributes to auto-
immune diseases. Chronic tonsillitis causes pathological
changes in other organs and systems through the direct
penetration of microorganisms and their metabolic pro-
ducts into the vascular bed and through the autoimmune
and neuro-reflex pathways through the influence of auto-
antibodies [3].

The connection between chronic tonsillitis and
post-streptococcal infections such as rheumatism, myo-
carditis, glomerulonephritis, and infectious nonspecific
polyarthritis has been well studied. Also, in recent years,
a lot of data has appeared on the connection between
chronic tonsillitis and other autoimmune diseases: Ig-A
nephropathy (Berge’s disease) — kidney disease, Pus-
tulosis palmaris et plantaris (skin disease), circle cell
disease (blood disease) and PANDAS syndrome.

The purpose of the study is to compare the sensitivity
of S. pyogenes to antibacterial drugs in patients with
exacerbation of chronic tonsillitis, including those
complicated by peritonsillar abscesses.

0 ne of the pressing health problems is the pro-
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Material and Methods. Six hundred thirty-six out-
patient and inpatient records of patients with chronic
tonsillitis, including those complicated by peritonsillar
abscesses, undergoing examination and treatment at
the City Clinical Hospital Ne 3 (Stavropol) from 2019 until
20283, were analyzed. Patients over 18 years of age were
included in the study. All patients in the study group had
clinical signs of exacerbation of chronic tonsillitis com-
plicated by peritonsillar abscesses, were examined by
an otorhinolaryngologist, and underwent microbiological
examination of a swab from the pharyngeal mucosa to
determine S. pyogenes and its sensitivity to antibacterial
drugs. Two groups of patients were formed and divided
depending on the time of examination. Group 1 inclu-
ded 100 patients with exacerbation of chronic tonsillitis
and with a positive microbiological test for S. pyogenes
who were examined in 2019, Group 2 included 138 pa-
tients who were reviewed in 2021, and Group 3 included
398 patients who were examined in 2023.

Statistical analysis was carried out using the StatTech
program 3.0.9. (Stattech LLC, Russia). Comparison of
percentages in the study of four-field contingency tables
was performed using the Pearson y2-test, Fisher’s exact
test. A comparison of percentages was performed using
the Pearson y2-test to analyze multifield contingency
tables.

Results and Discussion. The obtained data on the
sensitivity of S. pyogenes to various groups of antibac-
terial drugs is presented in Table 1. The sensitivity of
S. pyogenes to penicillin antibacterial drugs remains
100 %, but resistance to «reserve» antibiotics is increa-
sing: fluoroquinolones, macrolides, and lincosamides. The
data showed a statistically significant increase in resistant
strains of group A p-hemolytic Streptococcus to levoflo-
xacin and moxifloxacin. Susceptibility of S. pyogenes to le-
vofloxacin in 2019. was 100 % (100), and 2021 and 2023
were 89 % (122) and 86 % (342), respectively (p<0.001).
The sensitivity of GABHS to moxifloxacin decreased only
in 2023: from 100 % in 2019 and 2021 to 95 % (378) in
2023; statistically significant differences were found be-
tween Groups 2 (100 % sensitivity in 2021) and Group 3
(95 % in 2023) (p=0.003, method used). Particularly alarm-
ing is the growth of antibiotic-resistant strains of GABHS
to macrolides, which are approved for use in childhood.
Azithromycin sensitivity decreased statistically significantly
from 93 % (93) in 2019, 78 % (107) in 2021, to 52 % (207)
in 2023 (p<0.001). The sensitivity of S. pyogenes at 100 %
in 2019-2023 was preserved only to doxycycline. Probably,
the reasons for the growth of resistant strains of S. pyo-
genes resulted from a multiple increase in the prescriptions
of macrolides and fluoroquinolones, primarily azithromycin
and levofloxacin, during the COVID-19 pandemic; as well as
the unreasonable prescription of antibacterial therapy for
tonsillopharyngitis of viral etiology. This statement is con-
firmed by other studies [5], showing a decrease in oppor-
tunistic microflora’s sensitivity (pneumococci, streptococci)
to respiratory fluoroquinolones and macrolides. The growth
of resistant strains of GABHS to «reserve» antibiotics in the
«post-COVID» period has also been demonstrated.
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Table 1 Table 2
Sensitivity of Streptococcus pyogenes W. Mclsaak scales for the diagnosis
to antibacterial drugs of GABHS tonsillitis/pharyngitis
Antibacterial Group 1 Group 2 Group 3 Criteria Grade
drug (n=100) (n=138) (n=398) Grade Body temperature over 38 °C 1 point
Benzyl- 100 % 100 % 100 % No cough 1 point
penicillin
Enlarged and painful cervical lymph nodes 1 point
Levofloxacin 100 % 89 % 86 % -
Under 15 years 1 point
Moxifloxacin 100 % 100 % 95,2 % 15-44 years 0 point
Azithromycin 93 % 78 % 52 % 45 years or more -1 point
Clindamycin 97 % 78 % 64 % Note. Algorithm for prescribing antibacterial therapy (ABT)
according to the W. Mclsaak scale: 0-1 point — ABT is not
Doxycycline 100 % 100 % 100 % indicated; 2 points — ABT at the doctor’s discretion; 3-5 points —
ABT is indicated.
Rifampicin 100 % 100 % 98 %
- : Also, to diagnose GABHS tonsillitis, express
Linezolid 100 % 100 % 100 % immunochromatographic studies are carried out: if the
express test is positive, the prescription of a penicillin
To determine the correct antibacterial tactics antibiotic is indicated [9]. Such methods have high

for tonsillitis treatment, it is necessary to carry out a
differential diagnosis of the viral and bacterial etiology
of the disease. The «gold» standard for diagnosing
GABHS infection of the upper respiratory tract is
bacteriological examination of infected pharyngeal
mucosa with determination of the sensitivity of the
identified pathogen to antimicrobial drugs. Considering
that the turnaround time for this study is several
days and requires a specialized laboratory, clinicians
resort to alternative diagnostic methods - rapid tests
and clinical diagnostic scales. To diagnose GABHS
tonsillitis, clinicians should use the Centor and modified
W. Mclsaak scales (Table 2) [6]. However, according
to some literature data [7, 8], the Centor and Mclsaac
indicators are equally ineffective for assessing GABHS
tonsillopharyngitis. A. Kanagasabai et al. [8], in a meta-
analysis, showed that when using these scales, many
cases of streptococcal infection of the upper respiratory
tract were missed, and, at the same time, there were
many false-positive results, which led to excessive
prescription of antibacterial drugs.

specificity and sensitivity to S. pyogenes and help in the
differential diagnosis of upper respiratory tract infections
of viral and streptococcal etiology [10]. Unfortunately,
these tests do not allow determining the sensitivity of
GABHS to «reserve» antibiotics, which are needed in
patients intolerant to penicillin antibiotics [11]. Thus,
the first line of antibacterial therapy is amoxicillin for
infectious diseases of the tonsils caused by St. pyo-
genes. But, according to the literature [12-14], 10 % of
the population had an allergy to penicillins. In patients
allergic to penicillin antibiotics, an empirical prescription
of macrolide antibiotics, as is the case in modern clinical
practice, may be ineffective in treating GABHS infection.

Conclusion. The essence of the mentioned above
boils down to the fact that patients with a clinical picture
of GABHS-tonsillitis and with intolerance to penicillin
antibiotics need a timely prescription of a microbiological
test — a smear from the pharyngeal mucosa with
determination of sensitivity to antibacterial drugs to
prescribe effective antibacterial therapy, which may help
to avoid streptococcus-associated complications.

Disclosure: The authors declare no conflict of interest.
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SIGNIFICANT FIBROSIS IN CHRONIC LIVER DISEASES:
POSSIBILITIES OF NONINVASIVE SCREENING

P. V. Koroy, T. R. Dudov, V. J. Sarithala, A. V. Yagoda

Stavropol State Medical University, Russian Federation

BbIPAXXEHHbIN ®UBPO3 NPU XPOHUYECKUX 3ABOAEBAHUAX MEYEHMU:
BO3MOXHOCTU HEUHBA3UBHOTO CKPUHUHTA

M. B. Kopou, T. P. Ayaos, B. A. Caputxaaq, A. B. iroaa

CTaBPONOAbCKNIA FOCYAAPCTBEHHbIA MEAULLMHCKUA YHUBEPCUTET,
Poccuickas Peaepaums

The investigation aimed to study the prognostic significance of clinical and laboratory parameters, including markers of
the matrix metalloproteinases (MMP) system, for the detection of significant fibrosis (F2-4) in chronic liver diseases (CLD).
Seventy-six patients with CLD of viral or alcoholic etiology aged 18 to 64 years were examined. Fibrosis FO-1 was found in
36.8 % of cases, and fibrosis F2-4 —in 63.2 %. Enzyme-linked immunosorbent assay was used to determine the blood levels
of MMP-1, MMP-9, and tissue inhibitors of matrix metalloproteinases-1 (TIMP-1). The ratio TIMP-1/MMP-1, TIMP-1/MMP-9
was calculated. Increased risk of fibrosis F2-4 was associated with parameters of liver stiffness >7.3 kPa, gamma-gluta-
myltranspeptidase >37 u/l, aspartate aminotransferase >53 u/l, ESR =8 mm/h, platelets <187x10%/1, age >45 years, alanine
aminotransferase >68 u/l, TIMP-1/MMP-1 >36.4, albumin <43 g/I, total bilirubin >16 umol/I, TIMP-1 >501 ng/ml, interna-
tional normalized ratio >1.08, alkaline phosphatase >112 u/I, with the presence of moderate/severe cytolysis. According to
multivariate logistic regression, liver fibrosis F2—-4 was associated with blood levels of TIMP-1 and platelets, values of ESR.
The combination of these parameters had a sensitivity of 70.8 % and a specificity of 100 % in the prediction of fibrosis F2-4.
Thus, the levels of TIMP-1 and platelets in the blood and ESR are independent risk factors for significant fibrosis in CLD due
to their participation in hepatic fibrogenesis.

Keywords: chronic liver diseases, significant liver fibrosis, matrix metalloproteinases, tissue inhibitors of matrix
metalloproteinases, platelets, erythrocyte sedimentation rate, screening

B paboTe onpenensanacb NPoOrHoCTUYECKas 3HaYMMOCTb Psifia KIIMHMKO-N1abopaTopHbIX NokasaTesel, B TOM Y1Ce Map-
KEepOB CUCTEMbI MAaTPUKCHbIX MeTannonpotenHas (MMI), ansa BeisBneHNs BbipaxeHHOro ¢purbposa (F2—-4) npu XpoHn4eckmnx
3aboneBaHusx nevenHn (X3MM). O6cnenoBaHo 76 60nbHbIX X3 BUPYCHOM UK ankorofibHOM 3T1OoorMm B Bo3pacTe oT 18 no
64 net. Pnbpos FO-1 BcTpeyvancs B 36,8 % cnyyaes, pnbpos F2-4 — B 63,2 %. MeTogoM MMMYHO(DEPMEHTHOrO aHannaa
onpenensnu cogepxanue B kposn MMIMM-1, MMI1-9, TkaHeBOro MHrMGuUTopa MaTPUKCHbIX MeTannonpotenHas-1 (TUMII-1),
paccunTbiBanu cooTHoweHne TUMI-1/MMM-1, TUMI-1/MMI1-9. YBenunyeHHbln puck ¢punbposa F2-4 6bin cBa3aH ¢ no-
KasaTensiMm XecTKOoCTu neyveHun >7,3 klMa, y-rnioTammntTpaHcnenTnaasel >37 en/n, acnaparMHoBOM ammHoTpaHchepassbl
>53 en/n, CO3 >8 mm/uac, Tpombouutos <187x10%/n, Bo3pacTa >45 neT, anaHMHOBOW amuHoTpaHchepasbl >68 en/n,
TUMM-1/MMM-1 >36,4, anbbymnHa <43 r/n, obwero 6unupybuHa >16 mkmons/n, TUMM-1 >501 Hr/mMn, MexayHapoaHOro
HOpPMannM30BaHHOro oTHoweHus >1,08, wenoyHoit docdaTasbl =112 en/n, ¢ HaNMYNEM YMEPEHHOI0/BbICOKOrO LMTOM3A.
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