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ABSTRACT 

BACKGROUND 

The morbidity due to Tonsillo-Pharyngitis in children following a Group A Streptococcus (GAS) is very important in ENT 

practice. It accounts to more than 25% of all the bacterial infections.  

The aim of this study is to determine the prevalence of Group A Streptococcus (GAS) and their susceptibility to antibiotics 

in Tonsillo-Pharyngitis patients. 

 

MATERIALS AND METHODS 

176 children having Tonsillo-Pharyngitis, out of 3086 children surveyed in rural residential schools were included in the study. 

Demographic and clinical data were recorded in a Proforma. Collected throat swabs were processed with the standard 

microbiological techniques to isolate GAS. For antimicrobial susceptibility testing disc diffusion method was used.  

 

RESULTS 

Out of 176 students male children were 53 (71.62%) and female were 21 (28.37%) among 5 - 9 years age (74); 54 (52.94%) 

and females were 48 (47.05%) among 10 - 15 years (102). Male-to-female ratio was 1:1.5. Isolates of GAS were susceptible 

to Penicillins and Clindamycin; 14.20% positive cultures for GAS organism observed.  

 

CONCLUSION 

The overall prevalence of GAS positive culture was 14.20%, which was slightly higher than similar studies all over the world 

except USA, Tunisia, Yemen and Brazil. In our study, all GAS isolates remained susceptible to penicillin, Ceftriaxone and 

Clindamycin but showed resistance to Erythromycin. 
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BACKGROUND 

Among the gram positive spherical bacteria, Group A 

Streptococcus (GAS) is known to produce various spectrum 

of infections in Humans. These can be from Pharyngitis and 

Pyoderma; life-threatening post-infection immunological 

complications such as Acute Rheumatic Fever (ARF), 

Rheumatic Heart Disease (RHD), Post-Streptococcal 

Glomerulonephritis (PSGN), Toxic Shock Syndrome (TSS) 

and necrotising fasciitis.1,2 In the world about 600 million 

cases of symptomatic GAS Pharyngitis occur annually 

among people aged over 4 years and out of which 550 

million occur in under-developed countries.3 RHD and PSGN 

constitute the biggest burden of GAS disease following 

Tonsillo-Pharyngitis resulting in more than 15 million cases 

and 349,000 deaths worldwide annually4; 95% of RHD 

cases occur in low socio-economic group children. There 

are 2.4 million affected children between 5 and 14 years of 

age in developing countries5; 50% - 64% of heart disease 

among children was reported to be of rheumatic origin.6 In 

a study in Ethiopia, the prevalence of RHD among cardiac 

patients was 39.6.7,8,9 In view of the burden of GAS 

pharyngitis sequelae, epidemiological, antimicrobial 

susceptibility pattern and clinical information regarding the 

disease should be studied elaborately in every country. 

Hence, the aim of this study was to determine the 

prevalence, antimicrobial susceptibility pattern and clinical 

predictors of GAS among children with Pharyngitis. 

 

MATERIALS AND METHODS 

3086 students residing in residential schools in rural setup 

were surveyed as a part of School Health Programme, out 

of which 176 children were diagnosed to have Tonsillo-

Pharyngitis. This being a cross-sectional study conducted in 

School Health Survey Programme in Pondicherry was 

conducted in batches between December 2012 and 

January 2014. Children were aged between 5 and 15 years.  
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Inclusion Criteria 

Children who were complaining of throat pain and showing 

clear signs of Tonsillo-Pharyngitis were included. 

 

Exclusion Criteria 

Children with history of having antibiotic treatment were 

not included. Demographic details of the children was 

collected and recorded in a printed Proforma circulated 

among the visiting doctors. Children presenting with the 

complaints of pain in the throat, soreness while 

swallowing; clinically showing congestion and enlargement 

of tonsils, presence of follicles and posterior pharyngeal 

wall congestion were included in the study. Using sterile 

swabs throat swabs were collected from posterior 

pharyngeal wall and immediately placed in Amies10 medium 

for transport. At the lab the swab was transferred to 5% 

sheep’s blood agar plates and incubated for 24 h at 37 C in 

a candle jar, which are provided with an atmosphere of 5% 

CO2. If there is no growth of organism, the culture is 

continued further for 24 hours. GAS isolates were identified 

based on the standard microbiological techniques, which 

include b-haemolytic activity on sheep’s blood agar, small 

colony characteristics, Gram positive cocci, catalase 

production negative, 0.04-U bacitracin disc susceptible.11,12 

Disc diffusion method was used in testing the 

antimicrobial susceptibility and criteria set by Clinical 

Laboratory and Standard Institute (CLSI) and European 

Committee of Antimicrobial Susceptibility Testing (EUCAST) 

was adopted. The antibiotics used to find the sensitivity 

were: penicillin (1 unit), Ceftriaxone (30 lg) and 

chloramphenicol (30 lg), amoxicillin (25 lg), erythromycin 

(15 lg), clindamycin (2 lg). The selected antibiotics were 

based upon the prescription pattern of the institute. The 

principles issued by CLSI and EUCAST were adopted in 

terms of sensitive, intermediate and resistant to describe 

the zones of inhibition.13,14 Standard statistical methods 

were used to analyse the data. Institutional Ethical 

Committee clearance was obtained before starting the 

study. 

Written consent was obtained from the patients/parents 

before starting the survey. 

 

OBSERVATIONS AND RESULTS 

176 children out of 3086 students surveyed were found to 

be suffering from Tonsillo-Pharyngitis (5.70%). Among the 

176 students, male children were 53 (71.62%) and female 

were 21 (28.37%) in the age group of 5 to 9 years. 

Similarly, in the age group of 9 to 15 the males were 54 

(52.94%) and females were 48 (47.05%). Overall, the 

males were 107 (60.79%) and females were 69 (39.20%) 

with male-to-female ratio of 1:1.5 (Table 1). In the age 

group of 5 – 9, the children showing positive GAS culture 

were 11/74 (14.86%) and GAS negative were 63 (85.13%) 

and in the age group of 9 - 15 the figures were 14/102 

(13.72%) and 88 (86.27%). The female children showing 

GAS positive were 14/69 (20.28%) and male children 

showing GAS positive were 13/107 (12.14%) (Table 1). 

The incidence of positive GAS culture in children with 

normal nutritional status was 19/109 (17.43%), among 

below normal nutritional status it was 10/30 (33.33%) and 

in children with poor nutrition it was 6/14 (42.85%). 

 

 

Age Group GAS -ve GAS +ve 

5 - 9 Yrs. 

(74: 42.04%) 

Male- 53 - 71.62% 46 - 86.79% 7 - 13.21% 

Female- 21 - 28.37% 17 - 80.95% 4 - 19.05% 

10 - 15 Yrs. 

(102: 57.95%) 

Male- 54 - 52.94% 48 - 88.88% 6 - 21.21% 

Female- 48 - 47.05% 40 - 83.33% 8 - 16.67% 

Nutritional Status   

Normal -  

109 - 

67.61% 

Male-54 49.54% 45 - 85.18% 9 - 14.82% 

Female- 55 50.46% 45 - 81.81% 10 - 18.18% 

Below 

Normal - 30 

26.70% 

Male 19 - 66.33% 12 - 63.15% 7 - 36.84% 

Female 11 - 36.66 8 - 72.725% 3 - 37.27% 

Poor - 14 
Male 8 - 57.143% 5 - 62.5% 3 - 37.27% 

Female 6 - 42.85% 3 - 50% 3 - 50% 

Recurrent Attacks 
 

 
   

No History - 93 
Male- 53 56.98% 48 - 86.80% 7 - 13.20% 

Female- 43 46.23% 34 - 79.17 9 - 20.93 

Positive history-83 
Male- 45 54.21% 34 - 80% 9 - 20% 

Female- 38 45.78% 31 - 81.58% 7 - 18.42% 

Table 1. Showing Demographic Data (n = 176) 
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Among the children with positive history of recurrent 

episodes of Pharyngitis, the GAS positive result was 13/83 

(15.66%) and in children without history of sore throat it 

was 16/96 (16.66%) (Table 1). The overall prevalence of 

GAS culture was found in 25/176 (14.20%) of the students. 

The positive GAS in male children was 13/176 (7.38%) and 

in females it was 12/176 (6.81%). Among the children 

aged 5 – 9, the overall prevalence was 11/176 (6.25%) 

and among 10 - 15 age groups it was 14/176 (7.95%). 

Among the 25 GAS positive cultures the sensitivity test 

of antibiotics showed the organism sensitive to Amoxicillin 

in 68% (17/25), Ceftriaxone in 64% (16/25), Penicillin in 

2% (13/25), Clindamycin in 44% (11/25), Erythromycin in 

(36%), (9/25) of the dishes (Table 2). 

 

Antibiotic Sensitive Intermediate Resistant 

Penicillin 13 9 3 

Amoxicillin 17 6 2 

Erythromycin 9 8 8 

Clindamycin 11 9 5 

Ceftriaxone 16 8 1 

Chloramphenicol 3 3 19 

Table 2. Showing the Sensitivity and Resistant 

Nature of the Organism (n - 25) 

 

DISCUSSION 

Among the organism causing Tonsillo-Pharyngitis, Group A 

Streptococcus (GAS) is the most common bacterial 

organism and account for 20% - 30% of sore throat in 

children.15 The overall prevalence of positive GAS culture 

observed in the present study was 14.20% (25/176). This 

is comparable with 11% reported in Turkey16; 12% in 

Brazil17 and 9.7% among healthy school children in 

Ethiopia.18 But, it was much higher than the prevalence of 

2.8%, 4.1% and 7.9%, Taiwan19 and Indonesia.20 

respectively. The reports observed in a study of Ethiopian 

children, the prevalence was 40.6%.6 The prevalence of 

14.20% of GAS positive cultures can be attributed to many 

factors and one prominent among them is trends of over 

prescription of antibiotics in health facilities, as it was 

observed in data where 89% of children with Pharyngitis 

received either amoxicillin or penicillin. Studies conducted 

in Egypt,21 Tunisia,22 Yemen23 and Brazil24 reported average 

prevalence of 17%-58%. In this study, all GAS positive 

cultures were susceptible to penicillin, amoxicillin, 

erythromycin, clindamycin, chloramphenicol and 

Ceftriaxone in variable percentages (Table 2). There was 

resistance observed with chloramphenicol and 

Erythromycin for GAS positive cultures. This is 

disagreement with the studies in Ethiopia where Macrolides 

resistance was not reported,6,18 where Macrolides remain 

drug of choice for the treatment of Pharyngitis. Antibiotics 

used in children sensitive to Penicillin are Erythromycin and 

clindamycin. The present study shows that this alternate 

usage of Erythromycin is not possible due to resistance of 

GAS positive organism. This observation is against the 

study of findings elsewhere in Ethiopia.6,18 But various 

levels of resistance to erythromycin and clindamycin were 

reported in Turkey.16 

CONCLUSION 

The overall prevalence of GAS positive culture was 

14.20%, which was slightly higher than similar studies all 

over the world except USA, Tunisia, Yemen and Brazil. In 

our study, all GAS isolates remained susceptible to 

penicillin, Ceftriaxone and Clindamycin, but showed 

resistance to Erythromycin. The study shows that the 

Antibiotic of choice in the treatment of Tonsillo-Pharyngitis 

remains Penicillins followed by Clindamycin. 
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