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Background: Streptococcus pyogenes (S. pyogenes) or group A streptococcus is a common cause of bacterial pharyngitis in children. 
Since it is difficult to distinguish between viral and bacterial pharyngitis using solely signs and symptoms, culture-based diagnosis and 
treatment are critical for avoiding serious complications. Therefore, this study aimed to determine the prevalence, antimicrobial 
susceptibility patterns, and associated factors of S. pyogenes among pediatric patients with acute pharyngitis.
Methods: A hospital-based cross-sectional study was conducted at the University of Gondar Comprehensive Specialized Hospital 
from April to June 2021. Standard microbiological procedures were used to collect and process throat swabs and to isolate and identify 
S. pyogenes. The disc diffusion method was used for antimicrobial susceptibility testing (AST).
Results: A total of 215 children with acute pharyngitis were included in this study. Of these, 23 (10.7%) were culture positive for S. 
pyogenes. The presence of an inflamed tonsil, tonsillar exudate, scalariform rash, and dysphagia were associated with streptococcal 
pharyngitis. Children aged 5 to 15 were more susceptible to streptococcal throat infection than younger children. Penicillin, 
vancomycin, chloramphenicol, clindamycin, and ceftriaxone were effective against 100%, 95.7%, 95.7%, 91%, and 87% of isolates, 
respectively. In contrast, 56.5%, 39.1%, and 30.4% of isolates showed at least reduced susceptibility to tetracycline, erythromycin, and 
azithromycin, respectively.
Conclusion: Streptococcus pyogenes is responsible for 10.7% of acute pharyngitis cases among pediatric patients in the study area. 
Although all isolates remain sensitive to penicillin, many showed reduced susceptibility to tetracycline and macrolides. Therefore, 
prior to antibiotic prescription, screening children with acute pharyngitis for S. pyogenes and testing the antibiotic susceptibility of 
isolates is recommended.
Keywords: bacterial pharyngitis, S. pyogenes, group A streptococcus, antibiotic resistance, Ethiopia

Introduction
Streptococcus pyogenes (S. pyogenes) or group A streptococcus (GAS) is a Gram positive, β-hemolytic bacterium usually 
found in the skin and mucous membranes of the human host.1–3 GAS possesses a plethora of virulence factors such as 
proteins that contribute to its invasiveness in humans.4,5 It causes a wide range of diseases from superficial to invasive 
infections, and immune mediated post-infectious sequelae.6–10 Acute pharyngitis, which is often caused by viruses, is one 
of the most common complaints that physicians encounter in the ambulatory care setting, accounting for around 12 million 
visits annually.11 This infection is common in school-age children, peaking during winter and early spring, and primarily 
spreads through direct contact with nasal secretions or saliva from infected patients in crowded settings.3,10,12–14 GAS is 
responsible for most of the bacterial pharyngitis (strep throat) cases (~15–30%) among children aged 5 to 15 years.9,15,16 
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Those with strep throat may experience a sudden onset of fever, sore throat, tonsillar exudates, and cervical adenopathy 
without the typical viral infection symptoms of new-onset rhinitis, laryngitis, or cough.14,17,18

Group A streptococcus is an important cause of morbidity and mortality worldwide,19 causing about 288 
million episodes of sore throat among children aged 5–14 years, resulting in 0.1 million disability-adjusted life 
years (DALYs) each year.20 Infections due to GAS are common in developing countries, where poverty, over-
crowding, and limited access to medical care are prevalent.21–23 Since these infections are less common and 
prevalent in developed countries, they have received insufficient global attention, making it difficult to reduce their 
burden in resource-limited settings.24 As a result, chronic immune-mediated and other invasive diseases due to 
GAS are still a significant cause of morbidity and mortality in many developing countries, particularly in sub- 
Saharan Africa.25

Effective antibiotic treatment of GAS pharyngitis is needed to prevent serious complications, including immune- 
mediated diseases (acute rheumatic fever (ARF), can result in rheumatic heart disease (RHD), and acute post-strepto-
coccal glomerulonephritis (PSGN), can result in chronic kidney disease (CKD)) and other invasive diseases (such as 
toxic shock syndrome, necrotizing fasciitis, endocarditis, and others).10,14,26 However, it is challenging for physicians to 
distinguish between sore throats of viral and bacterial origin clinically. As a result, most antibiotics are prescribed 
wrongly (particularly in resource-limited settings), which leads to side effects and contributes to the development of 
antibiotic resistance.9,27,28

In developing countries such as Ethiopia, where empirical therapy is frequently used due to lack of well- 
equipped diagnostic facilities, the emergence of drug resistance, consumption of expensive agents, and drug toxicity 
are all concerns.29 Furthermore, there are only a few reports on the epidemiology and clinical aspects of acute 
bacterial pharyngitis in susceptible populations in Ethiopia.30,31 Therefore, determining the prevalence, antimicro-
bial susceptibility pattern (ASP), and associated factors of GAS among pediatric patients with acute pharyngitis is 
needed.

Methods
Study Area, Design, and Period
A hospital-based cross-sectional study was conducted from April to June 2021 among strep throat-suspected pediatric 
patients at the University of Gondar Comprehensive Specialized Hospital (UoGCSH), Gondar. This hospital is the only 
specialized hospital in Gondar town and one of the biggest teaching hospitals in the Amhara region. The hospital 
provides outpatient and inpatient services for around seven million residents in North Gondar and its surrounding areas. 
This hospital offers curative, rehabilitative, educational, and promotional services. It has more than 500 beds and 
different health service-providing departments, including pediatric department.

Population
All patients with signs and symptoms of acute pharyngitis who visited the pediatric outpatient department during the 
study period were recruited.

Sample Size and Sampling Procedure
The sample size was calculated using a single population proportion formula with 5% expected margins of error, 95% 
confidence interval (Za/2 = 1.96) and 9.1% prevalence from a study conducted in Bahir Dar, Ethiopia.31

Where, N - minimum sample size required for the study, d – margin of error, and P – prevalence. A convenient sampling 
technique was used to select the study participants among patients presenting with signs and symptoms of acute 
pharyngitis in the outpatient pediatric department.
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Inclusion and Exclusion Criteria
Children aged 1–15 years with acute pharyngitis at the UoGCSH were eligible. However, those who had used antibiotics 
in the two weeks prior to data collection day were excluded. This was done to avoid the impact of recent antibiotic use on 
bacterial identification.

Variables
Dependent: Prevalence of S. pyogenes and antibiotic susceptibility patterns; Independent: Socio-demographic and clinical 
characteristics.

Definition of Terms
MDR: is defined as acquired non-susceptibility to at least one agent in three or more antimicrobial categories.32 Acute 
pharyngitis: is defined by the rapid onset of sore throat and pharyngeal inflammation (with or without exudate) in less 
than a week.33

Data Collection and Processing
All data were collected after taking written informed assent and consent from children and parents/guardians, respec-
tively. A structured and pre-tested questionnaire was used to collect socio-demographic, environmental, behavioral, 
housing related, and clinical data. The data were collected by trained pediatric clinical officers. At each data collection 
point, sufficient explanation about the aim of the research was given to the parents or study participants.

Sample Collection, Transportation, and Processing
A pediatrician collected a throat swab by rubbing a sterile cotton swab tip against both tonsils and the posterior 
pharyngeal wall and moving the swab without touching the teeth, gums, or tongue. The swab was placed immediately 
in Amies transport medium (Oxoid, England) and transported to the UoGCSH Bacteriology Laboratory, where they were 
processed within 2 hours of collection.34,35 Then, the throat swab was inoculated onto 5% sheep’s blood agar plates 
(BAP) (Oxoid Ltd, England) and incubated for 24 hours at 37 °C in a candle jar.36 Cultured plates negative for β- 
hemolytic colonies were incubated for an additional 24 hours for slow growers. The GAS isolate was identified using 
standard microbiological techniques, such as hemolytic activity with small colony characteristics on BAP, Gram-positive, 
catalase-negative, and Bacitracin Disc (0.04-U) sensitive.37 AST was performed by using the disc diffusion method, 
following the guidelines established by the Clinical Laboratory and Standard Institute (CLSI).37 The suspension was 
prepared from pure S. pyogenes colonies mixed with normal saline in a sterile glass test tube, which was then matched 
with 0.5 McFarland standards (which carry 108CFU/mL). Using a sterile cotton swab, the suspension was uniformly 
applied to Mueller–Hinton agar (MHA) (Oxoid, Basingstoke, and Hampshire, England) that had been supplemented with 
5% sheep blood. Soon after, antibiotic discs were placed on the inoculated plate, and the plates were incubated at 37 °C 
in a candle jar overnight. The antibiotic discs were chosen in accordance with CLSI standards and prescription trends. 
The following drug discs were tested: erythromycin (15μg), azithromycin (15μg), tetracycline (30μg), chloramphenicol 
(30μg), clindamycin (2μg), vancomycin (30μg), ceftriaxone (30μg) and penicillin (10μg). These antibiotic discs were 
from BD, BBLTM Company, USA Product. The diameter of the zone of inhibition was interpreted as sensitive, 
intermediate, and resistant, according to the principles established by CLSI.37

Quality Control
A pre-tested and structured questionnaire was used to collect information on the study subjects. Standard Operating 
Procedures (SOPs) were strictly followed during all the stages of sample collection and laboratory work, including 
culture media sterility and performance testing.38 Quality control of the culture media was tested using Streptococcus 
pneumoniae ATCC 49619.37 Positive control involves observing the BAP for the appearance of translucent or opaque 
white to gray–colored colonies surrounded by a zone of beta hemolysis and a zone of no colony growth around the disk. 
For bacitracin test, S. pyogenes ATCC 19615 was used as positive control and Streptococcus agalactiae ATCC 13813 as 
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a negative control. Antibiotic susceptibility inhibition zone was interpreted based on the CLSI M100 guideline as 
resistance, intermediate, and sensitive.37

Data Processing and Analysis
Data were coded and entered into Epi Data version 7.2 and transferred to IBM SPSS statistics version 25 (IBM Corp, 
Armonk, NY, USA) for analysis. Descriptive statistics were used to summarize the characteristics of the study popula-
tion. Chi-square test was used to test the association between possible sign and symptoms of acute pharyngitis and 
culture confirmed GAS pharyngitis. Bivariate and multivariable logistic regression analysis was also done to identify the 
association between possible associated factors and GAS pharyngitis.

Results
Socio-Demographic Characteristics
A total of 215 study participants were enrolled. The male-to-female ratio was 1.34:1, and 123 (57.2%) were male 
patients. The mean age of the study participants was 3.75 years (± 2.6 SD), and 167 (77.7%) were below the age of 5 
years. Most of the children 202 (94%) were urban dwellers, and 165 (76.7%) had a household size of <5 people 
(Table 1).

Table 1 Socio-Demographic and Clinical Characteristics of Pediatric Patients with 
Acute Pharyngitis at the UoGCSH, Gondar, Ethiopia, 2021

Variable Categories Frequency (%)

Age <5 167 (77.7)

5–15 48 (22.3)

Gender Male 123 (57.2)

Female 92 (42.8)

Residency Urban 202 (94)

Rural 13 (6)

Household size <5 165 (76.7)

5–10 50 (23.3)

Parent/ guardian occupation Government employee 91 (42.2)

Private employee 80 (37.8)

Merchant 24 (11.2)

Daily laborer 10 (4.65)

Farmer 4 (1.86)

Family monthly income (in birr) ≤1500 51 (23.7)

1501–3000 73 (34.0)

3001–6000 41 (19.1)

>6000 50 (23.3)

Sharing a bedroom with family Yes 207 (96.3)

No 8 (3.7)

(Continued)
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Prevalence of Group a Streptococci (GAS)
The overall prevalence of S. pyogenes was 23/215 (10.7%) (95%; CI = 7.1–15.4), with 11/81 (12%) of the isolates were 
from female subjects. The prevalence of S. pyogenes among children aged between 5 and 15 years was 9/48 (18.8%). The 
prevalence was also higher among subjects with history of hospital visit 18/139 (12.9%) and history of hospital 
admission 3/15 (20%) than their counterparts (Table 2).

Table 2 Bi-Variable and Multi-Variable Analysis of Factors Associated with the Presence of GAS Among 
Children with Acute Pharyngitis at the UoGCSH, Gondar, Ethiopia, 2021

Variable Culture Result COR (95% CI) AOR (95% CI)

Positive  
N (%)

Negative  
N (%)

Age <5 14 (8.4) 153 (91.6) 1 1
5–15 9 (18.8) 39 (81.2) 2.52 (1.017–6.254) 2.50 (1.004–6.246)

Sex Male 12 (9.8) 111 (90.2) 0.8 (0.335–1.894) –
Female 11 (12) 81 (88.0) 1

Residency Urban 21 (10.4) 181 (89.6) 0.64 (0.132–3.076) –
Rural 2 (15.4) 11 (84.6) 1

Household size <5 18 (10.9) 147 (89.1) 1 –
5–10 5 (10.0) 45 (90.0) 0.91 (0.319–2.582)

Family monthly income in birr ≤1500 8 (15.7) 43 (84.3) 4.47 (0.899–22.19) –
1501–3000 8 (11.0) 65 (89.0) 2.95 (0.60–14.54) –
3001–6000 5 (12.2) 36 (87.8) 3.33 (0.612–18.17) –

≥6001 2 (4.0) 48 (96.0) 1

Sharing a bed with family Yes 22 (10.6) 185 (89.4) 0.83 (0.098–7.805) –
No 1 (12.5) 7 (87.5) 1

(Continued)

Table 1 (Continued). 

Variable Categories Frequency (%)

Passive smoker Yes 16 (7.4)

No 199 (92.6)

History of hospital visit Yes 131 (60.9)

No 84 (39.1)

History of hospital admission Yes 15 (7.0)

No 200 (93.0)

History of URTI within the last three months Yes 52 (24.2)

No 163 (75.8)

Recurrence tonsillitis Yes 48 (22.3)

No 167 (77.7)

Abbreviation: URTI, upper respiratory tract infections.
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Factors Associated with GAS Infection
Independent variables having a p-value of <0.2 during the bivariate analysis were subjected to multivariable analysis. 
According to this, age (COR = 2.52, 95% CI = 1.017–6.254) and history of hospital visit (COR = 2.11, 95% CI = 0.752– 
5.936) were entered into the multivariable analysis. Finally, age (AOR = 2.50, 95% CI = 1.004–6.246, p-value = 0.049) 
was the only variable significantly associated with S. pyogenes pharyngitis (Table 2).

Symptoms and Signs
Among the study subjects, 204 (94.9%), 196 (91.6%), 157 (73.0%), 149 (69.3%), and 131 (60.9%) had symptoms and 
signs: enlarged tonsil, sore throat, fever, headache, and inflamed tonsil, respectively. Even though 22 (95.65%), 21 (91.2%), 
18 (78.3%), and 16 (69.6%) of GAS positive patients had enlarged tonsil, sore throat, fever, and headache, respectively, the 
association was not significant. However, inflamed tonsil 19 (82.6%), tonsillopharyngeal exudate 17 (73.9%), scalariform 
rash 16 (69.6%), and dysphagia 15 (65.2%) were associated with the presence of GAS pharyngitis (Table 3).

Table 3 Prevalence of Signs and Symptoms in Patients with Group A Streptococcus (GAS) Pharyngitis at the 
UoGCSH, Gondar, Ethiopia, 2021

Sign and Symptoms Frequency N/215 (%) GAS Pharyngitis (n = 23) Chi-Square Test p-value

Enlarged tonsil 204/215 (94.9) 22 (95.65%) Χ2 (1) = 0.000 1.000

Sore throat 196/215 (91.6) 21 (91.2%) Χ2 (1) = 0.003 0.959

Inflamed tonsil 131/215 (60.9) 19 (82.6%) X2 (1) = 5.085 0.025*
Fever 157/215 (73.0) 18 (78.3%) Χ2 (1) = 0.359 0.549

Tonsillopharyngeal exudate 62/215 (28.8) 17 (73.9%) Χ2 (1) = 25.50 < 0.001*

Headache 149/215 (69.3) 16 (69.6%) Χ2 (1) = 0.001 0.977
Scalariform rash 86/215 (40.0) 16 (69.6%) Χ2 (1) = 9.380 0.002*

Dysphagia 89/215 (41.4) 15 (65.2%) Χ2 (1) = 6.025 0.014*

Cervical lymphadenopathy 115/215 (53.5) 15 (65.2%) Χ2 (1) = 1.424 0.233
Vomiting 92/215 (42.8) 10 (43.48%) Χ2 (1) = 0.005 0.944

Cough 95/215 (44.2) 7 (30.4%) Χ2 (1) = 1.975 0.160

Abdominal pain 62/215 (28.8) 5 (21.74%) Χ2 (1) = 0.632 0.427

Note: *Indicates the significant relation between variables, p < 0.05. 
Abbreviation: GAS, group A streptococcus.

Table 2 (Continued). 

Variable Culture Result COR (95% CI) AOR (95% CI)

Positive  
N (%)

Negative  
N (%)

History of hospital visit Yes 18 (12.9) 121 (87.1) 2.11 (0.752–5.936) 2.09 (0.739–5.931)
No 5 (6.6) 71 (93.4) 1 1

History of hospital admission Yes 3 (20.0) 12 (80.0) 2.25 (0.585–8.652) –
No 20 (10.0) 180 (90.0) 1

Passive smoker Yes 2 (12.5) 14 (87.5) 1.21 (0.257–5.700) –
No 21 (10.6) 178 (89.4) 1

URTI within the last three 

months

Yes 7 (13.5) 45 (86.5) 1.43 (0.553–3.691) –
No 16 (9.8) 147 (90.2) 1

Recurrent tonsillitis Yes 7 (14.6) 41 (85.4) 1.61 (0.621–4.178) –

No 16 (9.6) 151 (90.4) 1

Note: Italic value means there is a statistical significance between independent and dependent variables (95% CI excludes the null value, which is 1). 
Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; COR, crude odds ratio; URTI, upper respiratory tract infections.
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Antimicrobial Susceptibility Profile of GAS
We used eight commonly prescribed antibiotics to identify the ASP of S. pyogenes isolates. According to the results of 
ASP of these isolates, the overall susceptible, intermediate, and resistance rate was 80.43%, 11.41%, and 8.15%, 
respectively. All isolates were susceptible to penicillin, 95.7% to vancomycin and chloramphenicol, 91% to clindamycin, 
and 87% to ceftriaxone. In contrast, 56.5%, 39.1%, and 30.4% of the isolates showed at least reduced susceptibility to 
tetracycline, erythromycin, and azithromycin, respectively. None of the isolates in this study were MDR (Table 4).

Discussion
Group A streptococcus causes a variety of clinical conditions in humans, ranging from pharyngitis to severe invasive 
infections, mainly through adhesion and invasion of host mucosal surface epithelial cells of the oral and nasal cavities.5 

Although quick and accurate diagnosis along with proper treatment of streptococcal pharyngitis are critical in preventing 
suppurative and non-suppurative complications, antibiotic resistant isolates have been reported.14 One reason for this is 
the overuse of antibiotics by physicians in the treatment of pharyngitis, which is more common in low-income 
countries.39,40 This highlights the need of understanding the prevalence and antimicrobial susceptibility pattern of 
GAS to prevent the emergence and spread of resistant strains.

The prevalence of S. pyogenes infection in this study was 10.7% (95%; CI = 7.1–15.4), which is comparable with the 
study results from other parts of Ethiopia such as Bahir Dar 9.1%31 and Jimma 11.3%.41 It is also similar to studies from 
different countries such as Turkey 7.5%,42 Indonesia 7.9%,43 Morocco 9.1%,44 and Iran 11.8%.45 However, it was higher 
than reports from Morocco 6.2%,46 India 5.5%,47 Romania 4%,48 Northern India 2.8%,49 and Iran 2.5%.50 On the other 
hand, it was lower than estimates from Pakistan 25.3%,51 India 28.4%,52 Iran 30%,53 and Yemen 41.5%.54 The different 
prevalence of GAS pharyngitis in different countries may be due to the differences in social determinants such as 
socioeconomic status of a population and crowded living conditions.23,55 The age of the study participants can also have 
an impact on prevalence; for instance, in this study, there were a significant number of participants under the age of 5, 
who are less likely positive for bacterial pharyngitis than school-aged children.56

The prevalence of GAS pharyngitis in this study was slightly higher among females (12%) than male (9.8%) children, 
but this difference was not statistically significant. According to a review paper, females are more commonly affected 
with upper respiratory tract infections (URTIs), and males with lower-RTIs. However, most RTIs are more severe in 
males than in females, and these disparate results could be explained by anatomical, lifestyle, behavioral, and socio-
economic variations between males and females.57 The prevalence of bacterial pharyngitis in this study was significantly 

Table 4 Antibiotic Susceptibility Patterns of S. pyogenes Isolates from Pediatric 
Patients with Acute Pharyngitis at the UoGCSH, Gondar, Ethiopia, 2021

Antibiotics Sensitive  
N (%)

Intermediate  
N (%)

Resistant  
N (%)

Total (“I” + “R”)  
N (%)

Penicillin 23 (100) – – –

Vancomycin 22 (95.7) – 1 (4.3) 1 (4.3)

Chloramphenicol 22 (95.7) – 1 (4.3) 1 (4.3)

Clindamycin 21 (91.4) 1 (4.3) 1 (4.3) 2 (8.6)

Ceftriaxone 20 (87) – 3 (13) 3 (13)

Azithromycin 16 (69.6) 4 (17.4) 3 (13) 7 (30.4)

Erythromycin 14 (60.9) 8 (34.8) 1 (4.3) 9 (39.1)

Tetracycline 10 (43.5) 8 (34.8) 5 (21.7) 13 (56.5)

Overall ASP 148 (80.43) 21 (11.41) 15 (8.15) 36 (19.57)

Abbreviations: ASP, antimicrobial susceptibility pattern; I, intermediate; R, resistant.
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higher in children aged 5–15 years than younger children. This is comparable with a 2010 meta-analysis report56 and 
2012 guidelines from the Infectious Diseases Society of America.14 These reports indicate that children 5–15 years of age 
are more likely to have GAS pharyngitis than younger children.

Bacterial culture is the gold standard for GAS pharyngitis diagnosis. However, it takes up to 48 hours and requires 
standard facilities. Therefore, it may be difficult to use in primary care practice, especially in the developing world. Even 
though clinical manifestations have low diagnostic value by themselves, assessing their impact could help physicians to 
diagnose GAS infections.52,58 In the current study, clinical manifestations such as the presence of tonsillar exudate, 
scarlatiniform rash, dysphagia, and inflamed tonsil were associated with GAS pharyngitis. In the resource-limited 
countries where there is no culture facility, these clinical manifestations can be useful to diagnose GAS pharyngitis 
and at the same time to reduce the over prescription of antibiotics.59,60

Empirical antimicrobial treatment of children with sore throats is common, especially in developing countries, 
resulting in considerable overtreatment of non-streptococcal pharyngitis, which leads to emerging antibiotic resistance.61 

As a result, utilizing a more specific and sensitive test, such as a throat culture, to differentiate between viral and GAS 
pharyngitis as well as performing AST before treatment is substantial.14,62 In our study, all the GAS isolates were 
susceptible to penicillin, which is also reported by several studies worldwide.30,31,41,45,46 Hence, given its narrow 
spectrum, low cost, and efficacy in preventing strep throat complications such as RHD and PSGN, penicillin remains 
the drug of choice for treating GAS pharyngitis.17 Our findings reveal that vancomycin 4.3% and ceftriaxone 13% have 
reduced susceptibility against GAS causing pharyngitis. A higher resistance rate to these antibiotics (35.7% and 35.5%, 
respectively) was reported from Bahir Dar, Ethiopia.31 There are reports that 1st generation cephalosporins have cross- 
allergy with penicillins, mainly due to side chain similarity. However, with 2nd and 3rd generation cephalosporins, this 
cross-allergy has been reported negligible, opening the door to the safe use of selected cephalosporins to treat infections 
in patients who are allergic to penicillin.63,64 S. pyogenes reduced susceptibility to clindamycin 8.6% was also revealed in 
this study, which was lower than studies reported in Morocco 9.1%46 and Bahir Dar 50%.31

Although macrolides, lincosamides, and streptogramins are recommended as alternative antibiotics in GAS infected 
patients who are allergic to β-lactams, some strains possess resistance mechanisms to these antibiotics.14 In this study, 
GAS isolates showed reduced susceptibility (showing intermediate or resistant patterns) to erythromycin 39.1% and 
azithromycin 30.4%. Other studies confirm that there is an increasing prevalence of macrolide-resistance of GAS isolates 
worldwide.65,66 S. pyogenes can acquire erm (erythromycin ribosome methylase) gene, which mediates ribosomal 
modification, and mef (macrolide efflux) gene, which encodes a drug efflux pump. These genes can also be encoded 
on mobile genetic elements, favoring lateral transfer of resistance.17,67–69 The resistance rate of macrolides may also be 
associated with M-protein serotypes of S. pyogenes. There are emm types that can express the macrolide-lincosamide- 
streptogramin B resistance phenotype such as emm89 strains, which usually possesses erm (B) gene, and emm1 and 
emm44/61 strains, which can possess mef (A) genes.70 Thus, AST is suggested before choosing macrolides or lincosa-
mides as an alternative treatment for penicillin-allergic patients.

The isolates also showed 95.7% susceptibility to chloramphenicol, which is consistent with reports from other 
studies in Ethiopia.30,71 The acquisition of chloramphenicol O-acetyltransferase (CAT) enzymes or the presence of 
active efflux mediated by specific transporters is highly associated with chloramphenicol resistance. Target modifica-
tions are also possible through point mutations or cfr (chloramphenicol–florfenicol-resistance)-mediated methylation 
in 23S rRNA (ribosomal ribonucleic acid).72,73 Chloramphenicol can be used for penicillin allergic patients with 
serious infections if other less dangerous antimicrobials are ineffective, not tolerated, or contraindicated. Using this 
antibiotic, especially for minor infections, is not advised due to its serious adverse effects such as bone marrow 
toxicity and grey baby syndrome.74 It was also demonstrated that 56.5% of the S. pyogenes isolates showed reduced 
susceptibility to tetracycline. This finding is consistent with previous reports from Ethiopia, Jimma 52%41 and 
Hawassa 57.1%.71 Tetracycline resistance may be due to drug inactivation, active efflux, and ribosomal protection 
mechanisms, which are associated with the presence of tet (M), tet (K), or tet (L) genes in the bacteria.8,75 In general, 
the high level of tetracycline resistance reported in our study might be attributed by many factors including over and 
misuse of antimicrobials in the study area where there is weak regulatory practice and inadequate bacteriological 
surveillance.76
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Limitations
Since this cross-sectional study was conducted over a short period of time, the prevalence of S. pyogenes may have been 
influenced by seasonal or environmental factors. Furthermore, confirming the GAS isolates with other phenotypic tests 
such as PYR test or by using PCR methods was not performed due to unavailability of resources during the study period. 
Minimum inhibitory concentration (MIC) test, which can evaluate AST better than disc diffusion test, was not used in 
this study.

Conclusion and Recommendations
Group A streptococcus was found in 10.7% of pediatric patients with acute pharyngitis, which is consistent with previous 
reports from Ethiopia. Clinical manifestations of strep throat such as tonsillar exudate, inflamed tonsils, difficulty 
swallowing, and a scarlatiniform rash, which have been mentioned in guidelines and previous articles, are also reported 
in this study. Penicillin remains the drug of choice for treating GAS pharyngitis in the study area, but tetracycline and 
macrolides have a high resistance rate. Screening children with acute pharyngitis for S. pyogenes and evaluating the ASP 
of isolates is recommended on a regular basis. Large-scale studies throughout the year with better laboratory detection 
methods are advocated for.
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