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MICROBIOLOGICAL ETIOLOGY 
OF ACUTE TONSILLITIS AND CLINICAL VALIDATION 
OF THE CENTOR SCORE FOR GROUP 
A STREPTOCOCCUS DETECTION IN PRIMARY CARE
Acute tonsillitis is one of the most common reasons why adults visit a primary care physician. Distinguishing between 
viral and bacterial causes remains a clinical challenge, resulting in the overprescription of antibiotics for viral infections 
or the delayed treatment of streptococcal tonsillitis. Using a combination of clinical scales (such as the Centor score) 
and microbiological methods can improve diagnostic accuracy in adults. Objective. Th e study aimed to characterize 
the microbial etiology of acute tonsillitis through standardized bacteriological analysis while clinically validating the 
Centor score for Group A Streptococcus detection in primary health care. Methods. A prospective cohort study was 
conducted involving 77 patients aged 18—45 years who had been clinically diagnosed with acute tonsillitis. Tonsillar 
samples were analysed using bacteriological culturing on selective media (blood agar and mannitol salt agar), 
phenotypic identifi cation (Gram staining, the catalase test, and the hemolysis assay) and a quantitative assessment 
of microbiom (using dominance and frequency indices). Clinical assessment was performed using the Centor scale, 
followed by ROC analysis of its diagnostic accuracy. Results. Group A beta-haemolytic streptococcus represented 
11.62 % of the total isolated strains (95 % confi dence interval: 7.67—16.68), which is consistent with global data. 
Staphylococcus aureus was identifi ed in 7.91 % of samples. Th e Centor score demonstrated moderate accuracy (AUC 
= 0.69), with an optimal threshold of ≥4 points (sensitivity: 71.4%; specifi city: 60.0%). Th e detection rate of Group A 
beta-haemolytic streptococcus was 12.8% in patients with 2—3 Centor points and 9.67% in patients with 4 or more 
points. Conclusions. Combining the Centor score with microbiological confi rmation for patients with a score of 3—4 
can reduce the overprescription of antibiotics. To increase diagnostic accuracy, it is recommended to use rapid tests for 
Group A β-hemolytic streptococcus antigens.
Keywords: tonsillitis, bacteria, Centor scale, bacteriological examination, Group A beta-hemolytic streptococcus.
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Tonsillitis is a prevalent condition, representing 
approximately 1.3% of all primary care consul-
tations (Anderson et al., 2023). Acute primary 
tonsillitis (pharyngotonsillitis) is an infectious-
infl ammatory disease characterized by localized 
involvement of the lymphadenoid pharyngeal 
ring, most frequently aff ecting the palatine ton-
sils, and is typically accompanied by regional 
lymphadenopathy. Th e pathogenesis involves a 
breakdown in local immune defenses, permitting 
colonization and proliferation of pathogenic and 
opportunistic microorganisms, which trigger 
mucosal infl ammation (Roggen et al., 2013). As 
the fi rst immunological barrier against inhaled 
or ingested pathogens, the tonsils respond to mi-
crobial invasion with reactive hyperplasia and 
infl ammatory cascades aimed at pathogen clear-
ance (Di Muzio et al., 2020). While most cases 
are viral in origin, bacterial agents, particularly 
Streptococcus pyogenes, require accurate identi-
fi cation to guide antibiotic therapy and mitigate 
antimicrobial overuse. Current diagnostic chal-
lenges emphasize the need for evidence-based 
approaches to distinguish viral from bacterial 
etiologies, thereby optimizing treatment deci-
sions (Gunnarsson et al., 2023).

Tonsillitis is most frequently caused by low-
virulence respiratory viruses, including rhinovi-
rus, respiratory syncytial virus, adenovirus, and 
Epstein-Barr virus, which typically results in self-
limiting infections with few complications (An-
derson et al., 2023). Less commonly, systemic viral 
infections (cytomegalovirus, hepatitis A, rubella, 
and HIV) may present with tonsillar involvement 
and carry higher risks of systemic complications.

Among bacterial pathogens, β-hemolytic Strep-
tococcus pyogenes (GAS) remains the predomi-
nant etiological agent, responsible for 5—15% 
of adult cases and 15—30% of cases in children 
aged 5—15 years (de Gier et al., 2023; Butler et al., 
2024). Notably, GAS is rare in children under two 
years of age, where viral etiology predominates. 
Secondary bacterial agents include Staphylococcus 
aureus, Streptococcus pneumoniae, and Haemoph-

ilus infl uenzae, though their clinical signifi cance 
varies by population (Di Pietro et al., 2024). 

Streptococcus pyogenes (GAS) is a Gram-po-
siti ve, facultatively anaerobic pathogen that 
elaborates multiple virulence factors, including 
streptolysins O/S, streptokinase, DNase, and hyal-
uronidase. Th ese exotoxins mediate host cell dam-
age and dysregulate immune responses by induc-
ing excessive cytokine production (e.g., TNF-α/β, 
IL-1, IL-6), thereby impairing phagocytic clear-
ance at the infection sites.  Coinfection with 
S. aureus is observed in 36—51% of tonsillitis cas-
es, with colonization rates varying by host immu-
nity and local microbial ecology (UCP Ton sil li tis, 
2021). While its pathogenic role requires diff eren-
tiation between active infection and asymptomatic 
carriage, methicillin-resistant strains (MRSA) may 
complicate treatment. Th e Centor and McIsaac 
scales, though widely used for GAS risk stratifi ca-
tion, demonstrate critical limitations: with false- 
negative rates at thresholds of 3—4 points, where 
20—30% of GAS cases may be missed (Willis et 
al., 2020); and false-positive results due to low-
specifi city criteria (e.g., tonsillar exudate, fever) 
which lead to unnecessary antibiotic prescriptions 
in 40—60% of viral cases (Spinks et al., 2021). 
Current guidelines emphasize supplemental test-
ing (rapid antigen detection or culture) for scores 
≥3 to optimize diagnostic accuracy and antibiotic 
stewardship (Fine et al., 2012).

However, antibiotic therapy is justifi ed to pre-
vent complications of Streptococcus pyogenes 
infection, including acute rheumatic fever. Ad-
ditionally, antibiotics reduce disease duration, al-
leviate acute symptoms, and prevent suppurative 
complications (Woldan-Gradalska et al., 2024). 
  In most cases, general practitioners are the fi rst to 
examine patients with acute sore throat or pha-
ryngotonsillitis. A lack of understanding of mod-
ern etiopathogenesis concepts leads to inappro-
priate treatment approaches for this condition. 
Notably, the unjustifi ed use of antibiotics in acute 
tonsillitis-oft en based solely on symptom fre-
quency or patient visits-signifi cantly contributes 
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to bacterial resistance (Romanyuk et al., 2022). 
Th erefore, microbiological diagnostics to identify 
the causative pathogen are crucial for managing 
acute streptococcal pharyngitis. Th is study ana-
lyzes the detection rate of bacterial acute tonsilli-
tis through microbiological testing and evaluates 
the effi  cacy of the Centor scale in determining 
the bacterial etiology of sore throat infections. 
Th e aim of this study was to characterize the mi-
crobial etiology of acute tonsillitis through stan-
dardized bacteriological analysis while clinically 
validating the Centor score for Group A Strepto-
coccus detection in primary health care.

Materials and Methods. A prospective cohort 
study was conducted among 77 patients with 
clinically diagnosed acute tonsillitis presenting 
for primary care. Biological specimens were col-
lected using sterile viscose swabs with plastic ap-
plicators, sequentially sampling both right and 
left  tonsillar crypts. Collection was performed 
under fasting conditions or 3—4 hours post-
prandially. Samples were immediately placed in 
sterile containers with Amies transport medium 
(JS Medical Materials, China) and maintained at 
+18—22 °C during transport. All specimens were 
delivered to the certifi ed Research Laboratory 
of Microbiology and Parasitology at I. Ya. Hor-
bachevsky Ternopil National Medical University 
within 2 hours of collection for microbiological 
analysis. Th e material was cultured on nutrient 
media produced by «Sanimed» (Ukraine): blood 
agar with 5% for the isolation of streptococci, 
staphylococci, and corynebacteria; mannitol-salt 
agar as selective medium for staphylococci; Endo 
agar for detection of Gram-negative bacilli of the 
Enterobacteriaceae family; Sabouraud medium 
for isolation of yeast-like fungi of the Candida 
genus. Microorganism identifi cation was per-
formed using a complex of phenotypic meth-
ods, including Gram staining, biochemical tests 
(catalase, oxidase), CAMP test, hemolysis pattern 
analysis, coagulase activity, and susceptibility to 
novobiocin, bacitracin, and optochin. Cultures 
were incubated under aerobic conditions at 37 °C 

for 24—48 hours. Identifi cation was carried out 
according to classical bacteriological protocols 
described in the Bergey’s Manual of Systematic 
Bacteriology (2012), national guidelines and 
teaching manuals in microbiological diagnostics 
(Minukhin et al., 2014a, 2014b; Klymnyuk et al., 
2018), and the regulatory document of the Min-
istry of Health of Ukraine No. 628 (2010), which 
defi nes phenotypic characteristics of condition-
ally pathogenic bacteria. Clinical diagnosis and 
patient stratifi cation were performed according 
to the requirements of the Unifi ed Clinical Pro-
tocol for Primary, Secondary (Specialized) and 
Tertiary (Highly Specialized) Medical Care for 
Tonsillitis (UСP Tonsillitis, 2021). Th e Centor 
score was employed to diff erentiate between viral 
and bacterial etiologies of acute tonsillitis, assign-
ing 1 point for each of four clinical criteria (fever, 
tonsillar exudate, tender cervical lymphadenopa-
thy, and absence of cough), with the cumulative 
score indicating the likelihood of streptococcal 
infection. Microbiological quantifi cation was 
performed through colony-forming unit (CFU) 
counts, while microbial dominance was assessed 
using the dominance index (C%), calculated as: , 
where n represents the number of samples posi-
tive for a specifi c microorganism, and N is the 
total number of samples analyzed. Dominance 
categories were defi ned as follows: >50% (domi-
nant species), 20—50% (frequent species), 1 —
19% (rare species), and <1% (unusual species) 
(Kravets et al., 2024). Th e occurrence index (P) 
was calculated as the ratio of strains from a spe-
cifi c species to the total isolated microbial strains, 
expressed by the formula: where A represents 
the number of strains of the target species, and 
B denotes the total number of microbial strains 
isolated. To assess the diagnostic performance of 
Centor criteria for Group A streptococcal (GAS) 
pharyngotonsillitis in primary care, binary lo-
gistic regression was employed. In this model, a 
positive outcome (1) corresponded to GAS-posi-
tive throat cultures, while a negative outcome (0) 
indicated the absence of GAS growth. True posi-
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tives and negatives were defi ned as correct identi-
fi cation of GAS presence or absence, respectively, 
in patients with acute tonsillitis. Th e prognostic 
ability of the Centor criteria was assessed by ana-
lyzing ROC (Receiver Operating Characteris-
tic) curves, calculating the area under the curve 
(AUC) with a 95% confi dence interval (Wald 
method), and determining the optimal cut-off  
point. Th e sensitivity (Se) and specifi city (Sp) of 
the model were also calculated, as was the Youden 
index. An AUC value of 0.5 indicates a lack of 
discriminatory ability, while values between 0.7 
and 0.8 are considered acceptable, between 0.8 
and 0.9 are considered high, and above 0.9 are 
excellent. Th e data were collected and analyzed 
in Excel 2016, and the results were presented as 
arithmetic means with standard error (M ± m), 
percentages, proportions, and 95% confi dence 
intervals. Th e normality of the distribution was 
checked using the Shapiro-Wilk test. Th e sta-
tistical hypothesis was rejected at a signifi cance 
level of p < 0.05. Th is study was conducted in ac-
cordance with the principles of the Declaration 
of Helsinki, the Council of Europe Convention 
on Human Rights and Biomedicine, Order No. 
690 of the Ministry of Health of Ukraine dated 
23/09/2009, and the protocols of the University 
Bioethics Committee. All patients provided in-
formed consent to participate in the study.

Results. Th e study cohort comprised 77 pa-
tients (35 males [45.5%] and 42 females [54.5%]) 
aged 18—28 years (mean age: 22.53 ± 2.53 years). 
Th e Centor scale was used to make а diagnosis, 
and the patients were divided into three groups by 
the number of points they received during the ex-
amination. Th us, the proportion of patients whose 
score did not exceed one was (9.09 %; 7 patients 
[95% CI: 4.47—17.59%]); the second group in-
cluded patients who received two to three points 
(50.64  %; 39 patients [95% CI: 39.72—61.52%]), 
and the maximum four (and more) points were 
received by 40.25 %; 31 patients [95% CI: 30.02—
51.42%] according to the assessment of diagnostic 
features for the diagnosis of acute tonsillitis (Fig. 1).

According to the Centor score criteria, pa-
tients older than 15 years with a score of 0-1 do 
not require bacteriological throat culture test-
ing. In this study, cultures were performed for 
70 of the 77 examined patients. According to 
the results of bacteriological examination of the 
pharyngeal microbiota, the following micro-
organisms were identifi ed: GAS, α-hemolytic 
streptococci (AHS), nonhemolytic streptococci 
(NHS), Rothia spp., Neisseria spp., Haemophilus 
spp., coagulase-positive (CoPS) and coagulase-
negative staphylococcus (CoNS), Moraxella spp., 
Corynebacterium spp., Klebsiella spp., Enterococ-
cus spp., and fungi of the genus Candida. Th e 
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microorganisms identifi ed included representa-
tives of the exogenous and resident microbiota. 
Th e oropharyngeal commensal fl ora included 
AHS, Rothia spp., Neisseria spp., and CoNS. 
Bacteriological examination of the samples re-
vealed the presence of both Gram-positive and 
Gram-negative bacteria. Among the Gram-pos-
itive bacteria, which represented 44.4  % of the 
total microbiota, representatives of the following 
genera were found: Streptococcus, Rothia, Staph-
ylococcus, Corynebacterium. Gram-negative bac-
teria accounted for 55.6  % of the biodiversity 
obtained, in particular Neisseria, Haemophilus, 
Klebsiella, Moraxella, and Escherichia. Based 
on the calculation of the dominance index, 
α-hemolytic streptococci are considered con-
stant with a stability index greater than 50.01 % 
and an occurrence index of 0.293 (Table 1). 

According to these results, 44.4% of the total 
microbiota were Gram-positive bacteria, includ-
ing GAS (Streptococcus pyogenes), non-haemo-
lytic streptococci (NHS), S. aureus, and Cory-
nebacterium spp. Th e prevalence index (P) was 
0.106—0.116 for common species (20—50%) and 
0.027—0.055 for rare species (Rothia spp., coag-

ulase-negative staphylococci). Among Gram-
negative bacteria (55.6%), Neisseria spp. were 
dominant (20—50%), while Moraxella spp., Hae-
mophilus spp., Escherichia spp., and Klebsiella spp. 
were less prevalent (1.01—19.01%, P  =  0.009—
0.018). Th e dominance index confi rmed that Ro-
thia spp. (17.14%) and Moraxella spp. (12.85%) 
were typical representatives of normocenosis, 
whereas enterobacteria (e.g. K. pneumoniae, 
P  =  0.018) and Candida spp. fungi (P  =0.004) 
were rare. Quantitative analysis detected high 
diagnostic titers of GAS at concentrations of 
108—109 CFU/mL in 11.4% of cases (8/70), with 
a higher of high-titer strains at medium Cen-
tor scores (2—3: 12.8%, 5/39) than at high ones 
(4: 9.67%, 3/31). Other potential pathogens, such 
as S. aureus (10²—105 CFU/mL) and opportunis-
tic pathogens (K. pneumoniae ≤10²  CFU/mL), 
were present at lower concentrations. Represen-
tatives of the normocenosis AHS and Corynebac-
terium spp. were detected at high titres (108 —109 
and 10¹—106 CFU/mL, respectively), confi rming 
their physiological role in the biotope. 

ROC analysis (Fig. 2) was also used to evalu-
ate the predictive ability and results of the Cen-

Table 1. Microbial isolates from the tonsil surface of patients with acute tonsillitis

Microorganisms Number 
of isolates, N

Relative 
abundance, % CI (CL—95%) С, % Pі Range, 

CFU/mL

 β-hemolytic Streptococcus group A(GAS) 25 11.62 7.67—16.68 35.71 0.116 106 —109

 α-hemolytic streptococcus (AHS) 63 29.31 23.31—35.88 90 0.293 108—109

 γ-hemolytic streptococcus (NGS) 18 8.37 0.05— 0.12 25.71 0.083 104—106

 Staphylococcus aureus 17 7.91 4.67— 12.36 24.28 0.079 102—105

 coagulase-negative staphylococcus (CoNS) 6 2.79 1.03— 5.97 8.57 0.027 101—106

 Corynebacterium spp. 23 10.69 6.90—15.62 32.85 0.106 102—104

Rothia spp. 12 5.59 2.92— 9.55 17.14 0.055 101—104

  Escherichia coli 4 1.87 0.51— 4.69 5.71 0.018 101—104

Neisseria spp. 30 13.95 9.62— 19.32 42.85 0.139 102—106

 Haemophilus spp. 5 2.32 0.76— 5.34 7.14 0.023 103—106

Moraxella spp. 9 4.19 1.93— 7.80 12.85 0.041 103 —105

 Klebsiella pneumoniae 2 0.93 0.11— 3.32 2.85 0.009 ≤ 102

 Candida spp. 1 0.46 0.01— 2.56 1.42 0.004 ≤ 102

Tota l 215 100 70
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tor scale for detection of GAS in patients with 
acute tonsillitis. It was found that the AUC for 
this indicator was 0.69 with a 95 % confi dence 
interval of 0.40—0.87 (p<0.05), which indicates 
a moderate accuracy in the diagnosis of GAS in 
patients with acute tonsillitis using the results of 
the Centor score. 

Th e sensitivity of the test was 71.4 %, and the 
specifi city was 60.0  %. Th e Youden index was 
0.314. Th e associated cut-off  point for the detec-
tion of GAS in patients with acute tonsillitis was 
4, which means that patients with a Centor score 
of 4 or more can be considered with high prob-
ability to have streptococcal tonsillitis.

D iscussion. Th e study provided a better un-
derstanding of the eff ectiveness of combining the 
Centor score with a bacteriological method in di-
agnosing acute tonsillitis in young, working-age 
patients. Th e data obtained indicate a complex 
relationship between clinical manifestations and 
microbiological fi ndings, which requires detailed 
analysis. Microbiological studies have demonstrat-
ed that Group A β-hemolytic streptococcus (GAS) 
was present in 11.62 % of the total microbial iso-
lates of acute tonsillitis. Th is fi gure aligns with data 
from the global literature, which reports a GAS de-
tection rate ranging from 7 % to 30 % (Gunnars-
son et al., 2023). Th e results are particularly similar 
to those of K. Suzuki et al., who found a frequency 
of 12 %. In studies conducted in Denmark, GAS 
was detected in 20 % of cases of complicated ton-
sillitis in adult patients (Klug, 2017). Th e signifi -
cant variability in the frequency of GAS detection 
among regions may be due to a number of fac-
tors. Geographical diff erences relating to climatic 
conditions, the epidemiological situation, and the 
cultural characteristics of the population play an 
important role in the pathogen’s prevalence (Su-
zuki et al., 2020). Methodological aspects, such as 
the technique used to collect clinical specimens (in 
particular, the depth of swabbing), can also signifi -
cantly aff ect the fi nal results of studies (Anderson 
et al., 2023; Shevchyk et al., 2021). Additionally, the 
selection criteria for patients in the study are cru-

cial; in some studies, the predominance of severe 
disease may lead to overestimation of GAS detec-
tion rates (Wessels, 2022). Notably, the increased 
frequency of GAS detection (20  %) reported in 
Danish studies is exclusively related to compli-
cated cases of tonsillitis, particularly the develop-
ment of a paratonsillar abscess (Anderson et al., 
2023). Th is emphasises the importance of taking 
a diff erentiated approach to interpreting micro-
biological test results, bearing in mind the clini-
cal picture and the presence of complications. Th e 
data obtained confi rm that S. pyogenes remains the 
main bacterial pathogen of acute tonsillitis, and its 
detection rate in uncomplicated cases is consistent 
with global expectations.

Th e microbiological study revealed the pres-
ence of S. aureus in 7.91% of the total isolated 
strains of analyzed tonsillitis cases, which re-
quires a thorough analysis of its etiological role, 
taking into account the possibility of both true in-
fection and transient carriage. Similar to fi ndings 
in recurrent pediatric tonsillitis, S. aureus may 
contribute to persistent infections through bio-
fi lm formation or antibiotic resistance (Kravets et 
al., 2020).  In contrast to CoNS (2.79 %), which 
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are part of the normal oropharyngeal microfl ora, 
S. aureus is classifi ed as a microorganism with 
high pathogenic potential. Its detection always 
requires a comprehensive clinical and laboratory 
assessment, including analysis of quantitative in-
dicators, clinical symptoms and the results of ad-
ditional studies, including infl ammatory markers 
(Klagisa et al., 2022). Patients with type 2 diabe-
tes mellitus (T2DM) are at higher risk of severe 
upper respiratory infections due to immune dys-
regulation. For instance, T2DM increases the risk 
of peritonsillar abscess (Wu et al., 2021) and fur-
ther compromises antibacterial defenses, though 
direct studies on tonsillitis are limited (Zemlyak 
et al., 2023). Particular attention should be paid 
to the diff erential diagnosis between active infec-
tion and carriage, as unjustifi ed prescription of 
antibiotic therapy in the absence of clinical indi-
cations can contribute to the development of an-
tibiotic resistance, disruption of normal micro-
biom, and lead to negative pharmacoeconomic 
consequences. Consideration of these factors is 
particularly important in the context of modern 
principles of rational antimicrobial therapy and 
antimicrobial stewardship approaches. A de-
tailed analysis of the oropharyngeal microbiota 
revealed a signifi cant proportion of commensal 
microorganisms, including species of Coryne-
bacterium, Rothia and Neisseria, confi rming the 
complexity of the microbial community of this 
anatomical region. Th ese data demonstrate the 
dynamic interaction among diff erent bacterial 
species, which plays a crucial role in maintain-
ing local immune homeostasis. Recent studies 
suggest that certain members of the normal mi-
crobiota have a protective function, as they can 
modulate the microbial environment and inhibit 
the overgrowth of pathogenic strains (Bezega et 
al., 2024; Anderson et al., 2023). Th is knowledge 
creates a theoretical basis for developing innova-
tive prevention and treatment strategies, particu-
larly through the use of targeted probiotic drugs 
or microbial-directed therapeutic approaches. 
Further study of the mechanisms of interbacte-

rial interaction and their impact on the patho-
genesis of oropharyngeal diseases is of particular 
importance, as this could lead to personalised ap-
proaches in clinical practice. 

Th e results of the study confi rm that the Cen-
tor score demonstrates moderate diagnostic ac-
curacy in detecting GAS-associated tonsillitis 
(AUC  = 0.69; 95  % CI: 0.40—0.87), which is 
consistent with international data. An optimal 
threshold of ≥4 points provides a sensitivity of 
71.4 % and a specifi city of 60.0 % (Youden in-
dex— 0.314), indicating signifi cant limitations 
when using the scale as a standalone diagnos-
tic tool (McIsaac et al., 2020). In practice, this 
means that around 30 % of patients with GAS 
tonsillitis could be missed, while up to 40 % of 
patients with a viral infection could be given 
unnecessary antibiotics. 

Th ese limitations arise from a combination of 
factors, including colonisation of the orophar-
ynx by GAS (5—20 % in adults), signifi cant clini-
cal overlap between viral and bacterial infections 
(40—60 % similarity in symptoms) and subjec-
tivity when assessing individual clinical signs. 
Th e observed regional diff erences in specifi city 
(60 % in the study versus 65—70 % in Northern 
European countries) may refl ect epidemiologi-
cal features and diff erences in clinical practice. 
Current clinical guidelines (Gunnarsson et al., 
2023a; Muthanna et al., 2022) recommend an 
integrated approach involving initial screening 
with the Centor score, followed by confi rmation 
using rapid GAS antigen tests for patients with a 
score of ≥3. In settings with limited resources, a 
threshold of ≥4 remains an acceptable criterion 
for empirical therapy, albeit with an expected 
overprescription of 25—40  % that necessitates 
strict monitoring via antimicrobial steward-
ship programmes (Wessels, 2022). In light of 
the global problem of antibiotic resistance, the 
results emphasize the critical need to adhere to 
the principles of rational antibiotic therapy. Par-
ticular attention should be paid to clinical situ-
ations where positive bacteriological test results 
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(particularly the detection of S. aureus or GAS) 
do not present with the appropriate clinical 
manifestations. According to current research, 
the unjustifi ed prescription of antibiotics in such 
cases can lead to the selection of resistant micro-
organisms, disruption of the oropharyngeal mi-
crobiome, and adverse drug reactions, as well as 
the irrational use of healthcare resources (Gun-
narsson et al., 2022b; Cheung et al., 2017).

Conclusions. Th e study found that GAS is the 
main bacterial cause of acute tonsillitis. Th is was 
confi rmed in 11.62 % of the total microbial iso-
lates (95 % confi dence interval: 7.67—16.68 %). 
Th is detection rate is consistent with global data 
(7—30  %), confi rming its clinical signifi cance. 
Other potential pathogens identifi ed included 
S. aureus (7.91 %), while representatives of the 
Enterobacteriaceae family (e.g. K. pneumoniae 
and E. coli) were identifi ed less frequently. Fur-
ther study is required to determine their role in 
the etiology of the disease.

Th e microbiological analysis showed that 
α-he mo lytic streptococci dominated the tonsil 
mic robiom (90 % of cases, 108—109 CFU/mL), 
which corresponds to the oropharyngeal nor-
mobiota. Gram-negative bacteria (e.g., Neis-

seria and Haemophilus spp.) were detected less 
frequently, but demonstrated the ability to form 
associations with opportunistic pathogens. An 
assessment of the Centor scale’s diagnostic ac-
curacy using ROC analysis revealed its moder-
ate eff ectiveness in detecting GAS (AUC = 0.69; 
95 % CI: 0.40—0.87). Th e optimal threshold of 
≥4 points was characterized by a sensitivity of 
71.4% and a specifi city of 60.0 %. Th is indicates 
the need for additional diagnostic methods, such 
as rapid antigen tests, to reduce the inappropri-
ate prescribing of antibiotics. To improve diag-
nostic accuracy and optimize antibiotic therapy, 
it is recommended that the Centor score be com-
bined with microbiological methods, particular-
ly for patients with a score of 2—4.
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ЗБУДНИКИ ГОСТРОГО ТОНЗИЛІТУ: 
МІКРОБІОЛОГІЧНИЙ АНАЛІЗ ТА ОЦІНКА ЕФЕКТИВНОСТІ 
ШКАЛИ CENTOR ДЛЯ ДІАГНОСТИКИ СТРЕПТОКОКА ГРУПИ А 
НА ПЕРВИННОМУ РІВНІ МЕДИЧНОЇ ДОПОМОГИ

Гострий тонзиліт залишається однією з найпоширеніших причин звернення за первинною медичною допо-
могою. Нераціональне призначення антибіотиків при вірусних інфекціях сприяє розвитку резистентності, 
тоді як запізніла діагностика стрептококового тонзиліту збільшує ризик ускладнень. Поєднання клініч-
них шкал (наприклад, шкала Centor) з мікробіологічними методами може підвищити точність діагности-
ки, але їхня ефективність потребує уточнення для різних клінічних груп. Мета. Визначити мікробіологіч-
ний спектр збудників гострого тонзиліту та оцінити діагностичну точність шкали Centor для виявлення 
β-гемолітичного стрептокока групи A у дорослій популяції. Методи. Проведено проспективне когортне до-
слідження з участю 77 пацієнтів віком 18—45 років із клінічним діагнозом гострого тонзиліту. Зразки з миг-
даликів аналізували за допомогою бактеріологічного посіву на селективних середовищах (кров’яний агар, 
манітол-сольовий агар), фенотипової ідентифікації (забарвлення за Грамом, тест на визначення каталази, 
аналіз типів гемолізу та інші) та кількісної оцінки мікробіоценозу (індекси домінування та частоти). Клініч-
ну оцінку проводили за шкалою Centor з подальшим ROC-аналізом її діагностичної точності. Результати. 
β-гемолітичного стрептокока групи А виявлено в 11.62 % випадків (95 % ДІ: 7.67—16.68), що узгоджується 
зі світовими даними. Staphylococcus aureus ідентифіковано в 7.91 % зразків. Шкала Centor продемонструвала 
помірну точність (AUC = 0.69) з оптимальним порогом ≥4 балів (чутливість 71.4 %, специфічність 60.0 %).
Частота виявлення β-гемолітичного стрептокока групи А в пацієнтів з 2—3 балами Centor становила 12.8 %, 
з 4 балами — 9.67 %. Висновки. Поєднання шкали Centor з мікробіологічним підтвердженням для пацієнтів 
із 3—4 балами дозволяє зменшити надмірне призначення антибіотиків. Для підвищення точності діагности-
ки рекомендовано використовувати швидкі тести на антигени β-гемолітичного стрептокока групи А.
Ключові слова: тонзиліт, бактерії, шкала Centor, бактеріологічне дослідження, бета-гемолітичний стреп-
токок групи А. 


