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Abstract:  
Objective: To study the prevalence of group A beta haemolytic streptococcal (GABHS) infection among children 

aged between 5 to 15 years suffering from acute tonsillopharyngitis and its antibiogram. 

Research Design And Methods: This was a crossectional prospective study done over two years, by procuring 

data from the total 123 patient records of OPD patients. The clinical settings including history, examination and 

the throat swab cultures with anti-microbial sensitivity testing performed under standard conditions.  
Results: In this study, Streptococcus pyogenes was isolated in 21 patients out of the total 123 patients studied 

(17.1%), out of which 14(11.4%) were isolated from the age group between 11-15 years and only 7(5.7%) in the 

age group between 5-10 years. Males (10.6%) predominated in comparision to females (6.5%) with male female 

ratio of 1.6:1 and all the isolates were 100% sensitive to cefaclor, penicillin-G and ampicillin followed by 

38.1% resistance to erythromycin, 28.6% to azithromycin and 33.3% to tetracycline respectively. 

Conclusion: The current study showed 17.1% prevalence of GABHS in the study population suffering from 

acute tonsillopharyngitis and also showed  significant amount of resistance against commonly used antibiotics 

which were earlier sensitive probably due to injudicious use of antibiotics without undergoing routine culture 

and sensitivity. 
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I. Introduction: 
            Group A beta-hemolytic streptococcus (GABHS) is the most important of the bacterial causes of acute 

pharyngitis accounting for 15% to 30% of cases in children[1]. Untreated patients may develop purulent 

complications including otitis media, sinusitis, peritonsillar and retropharyngeal abscesses and cervical adenitis. 

The significance of respiratory tract infection is related to particular to its acute morbidity and its non 

suppurative sequelae that is acute rheumatic fever and acute glomerulonephritis.  Acute rheumatic fever 

continues to be a health problem. Reappearance of acute rheumatic fever in several areas serves as a reminder of 

the importance of its continued attention to its prevention in the developing as well as developed countries. 

Transmission rates of group A streptococcal infection is approximately 35% within a family or school if a 

patient is untreated and the carrier rate is different in developed and developing countries  [2]. It is usually spread 
by direct person to person contact mostly likely via drops of saliva or nasal secretions. Respiratory droplets are 

the usual mechanism of spread because this organism primarily localises in the throat [3].    

           Streptococcus pyogenes strains still continue to be penicillin susceptible, but erythromycin resistance has 

increasingly been reported. A recent study [4]   has documented that 2.1% of S. pyogenes strains collected were 

macrolide resistant. Significant rates of erythromycin resistance have been reported in many countries including 

Finland, Sweden, Spain, France, and Italy [5,6].  If properly timely intervention is undertaken by the physician for 

diagnosis of streptococcal pharyngitis by normal conventional methods then adequate timely treatment can be 

possible with the proper use of antibiotics and prevent the long term complications like acute rheumatic fever 

and Rheumatic heart disease which has a prevalence of 4 to 6 per 1000 children per year in the developing 

countries [7].     

  

Objective: 
 To study the prevalence of group A beta haemolytic streptococcal (GABHS) infection among children 

aged between 5 to 15 years suffering from acute tonsillopharyngitis and its antibiogram by standard modified 

Kirby Bauer disc diffusion method to the commonly used antibiotics. 
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II.      Material And Methods: 
 Source of data:  

Data were collected from the preformed performa prepared from OPD patient suffering from acute 

tonsillopharyngitis aged between 5 to 15 years over the past two years, in a tertiary health care centre in 

Northeastern India. 

              A prospective cross sectional descriptive study was done over two years by collecting records of 

patients  between the 1st of November 2012 to October 2014 at Regional Institute of Medical Sciences, Imphal 

Manipur India. A minimum of 123 patients diagnosed as acute tonsillopharyngitis by history and clinical 

examination was included in the study. 

Detailed history and examination findings, laboratory investigations, the species of microorganisms and 

sensitivity to antibiotics used in the hospital were documented on a preformatted data sheet. 

A sample size of 123 was selected using purposive sampling technique based on inclusion and exclusion    
criteria.   

Inclusion criteria:  

 • Children between age 5 to 15 years who are willing and whose parents have permitted them to take part 

in the study. 

 Children presenting with symptoms of acute throat infection irrespective of sex, religion, caste and 

socioeconomic status like fever greater than or equal to 38.5⁰C difficulty in swallowing, hoarseness, 

cough, malaise, generalized bodyache, loss of appetite and enlarged lymph nodes. 

  

Exclusion criteria:  

•  Study population already on  antibiotic treatment. 

 Data analysis: Collected data were analyzed by ratios and percentages. 

  Absolute confidentiality of the individuals was maintained in this study. 

Ethical approval was obtained from the institutional ethics Committee, RIMS Imphal, Manipur. 

 

Method of collection of data: 

Sample and sampling technique: Two swabs [8] were taken from the throat of the study sample by 

sterile throat swabs. Routinely, the swab was rubbed over each tonsillar area and the posterior pharyngeal 

wall showing any exudates. Each specimen (swab) was processed by:  

  

 Direct smear of throat swab was made and gram staining was done with its appropriate 

interpretation[9]. 

 Immediately inoculating the specimen in 5% sheep blood agar plate and then incubated under 5-10% 

carbon dioxide (candle jar) at 37 ⁰c for 24 hours or up to 48 hours. 

 Identification and confirmation of group A beta haemolytic streptococci was done by seeing the beta 

(complete) hemolysis pattern on the sheep blood agar plate, gram stain morphology showing gram 

positive cocci in chains, typical fine translucent colony morphology, non motile on motility testing 

and biochemical tests like negative catalase test, positive PYR hydrolysis tests and Bacitracin 

sensitivity test 
[10]

. 
                   All the identified Group A streptococcal  isolates from throat swabs were  subjected to in-

vitro susceptibility test by modified Kirby-Bauer disc diffusion  method on Mueller Hinton agar 

(MHA)  containing 5% defibrinated sheep blood as per CLSI (Clinical and Laboratory Standards 

Institute) guidelines. Pattern of susceptibility of the organism to the different antibiotics were noted 
down as per standard norm [11]. The antibiotics used in the study were tetracycline (30μg), 

erythromycin(15μg), cefaclor (30μg), penicillin-G (10units), ampicillin(10 μg) and 

azithromycin(15μg) respectively [12,13]. 

 

III. Results: 
In this study out of 123 patients with acute tonsillopharyngitis who participated in the study, 

Streptococcus pyogenes was isolated in 21 patients out of total 123 patients (17.1%) studied. (Fig. A,B,C) 

Table 1: Age distribution of positive patients studied 

Age in 

years 

No. of patients 

with positive 

GABHS 

% with 

positive 

GABHS 

% 

Total 

5-10 7 5.7% 35.0% 

11-15 14 11.4% 65.0% 

Total 21 17.1% 100% 
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          Table 1 shows age wise distribution of the patients studied who were positive for GABHS with 7 

patients (5.7%) in the age group between 5-10 years and 14 patients (11.4%) out of the total in the age group 

between 11-15 years respectively. Also the gender distribution ratio was 1.6:1 with 13 male patients (10.6%) 
and 8 female patients (6.5%) and Hindus were among the majority with total 12 isolates (9.7%) followed by 5 

(4.1%) in Muslims and 4 (3.3%) in Christians respectively based on religion.  According to Kuppuswamy socio-

economic status scale 2012 [14], 9 patients (7.3%) out of the total population (123) were from lower class, 6 

(4.9%) from upper middle class, 5 (4.1%) were from middle class respectively.                                                                                                                

No positive cases were seen from the upper socioeconomic class group. 

 

Table 2 A- Sensitivity and Resistance pattern of drugs studied for the confirmed isolates of GABHS in 

age between 5 to 10 years 

Antibiotics 

 

5-10 

(n=7) 

Total 

(n=21) 

Resistance Sensitive Resistance Sensitive 

A.Penicillin 0 7(100.0%) 0(0%) 21(100%) 

B.Azithromycin 2(28.6%) 5(71.4%) 6(28.6%) 15(71.4%) 

C.Erythromycin 4(57.1%) 3(42.9%) 8(38.1%) 13(61.9%) 

E. D.Cefaclor 0 7(100.0%) 0(0%) 21(100.0%) 

E.Tetracycline 6(85.7%) 1(14.3%) 14(66.7%) 7(33.3%) 

F.Ampicillin 0 7(100.0%) 0(0%) 21(100.0%) 

 

Fig. 2A- Bar diagram showing Sensitivity and Resistance pattern of drugs studied for the  confirmed isolates of 

GABHS for the age between 5 -10 years in the study population. 

 
 

Table and   fig. 3- Bar diagram showing Sensitivity and Resistance pattern of drugs studied for the    confirmed 

isolates of GABHS for the age between 11-15 years in the study population. 

Antibiotics 

 

11-15 

(n=14) 

Total 

(n=21) 

Resistance Sensitive Resistance Sensitive 

A. Penicillin 0 14(100.0%) 0(0%) 21(100%) 

B. Azithromycin 4 (28.6%) 10(71.4%) 6(28.6%) 15(71.4%) 

C. Erythromycin 4 (28.6%) 10(71.4%) 8(38.1%) 13(61.9%) 

D. Cefaclor 0 14(100.0%) 0(0%) 21(100.0%) 

E. Tetracycline 8 (57.1%) 6(42.9%) 14(66.7%) 7(33.3%) 

F. Ampicillin 0 14(100.0%) 0(0%) 21(100.0%) 
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All the isolates were 100% sensitive to cefaclor, penicillin-G and ampicillin and 38.1% resistance 

pattern were seen to erythromycin followed by 28.6% to azithromycin and 33.3% to tetracycline respectively. 

(Fig.D) 

. 

 
 

 

 

 

 

 

 

III. Discussion: 
 

 

II. Discussion: 

 

                 In the present study, Streptococcus pyogenes was isolated in 21/123 (17.1%) patients, out of which 14 

(17.5%) were from the age group between 11-15 years and 7(16.3%) from the age group between 5-10 years. 

This is in accordance with the previous studies conducted by Basili A et al [15]
 which showed overall prevalence 

of GABHS as 17% and the highest isolation rate was reported in children aged 11-15 years as in case of our 

study. Giir E et al [16] also showed similar prevalence of GABHS (16.5%) in his study with more male 

predominance (52.2%) as well as study conducted by Gupta R et al [17] which showed prevalence of 13.7% 

respectively. Prevalance was more in the age group of 11-15 years (11.4%) than 5-10 years (5.7%) which is 

similar with the findings of a study by Bassili A et al [15]. Contrast to this study, higher prevalence of 
Streptococcus pyogenes were seen in the age group between 5-10 years in studies conducted by Lin MH et al [18]

 

and Gupta R et al[17]. Davies HD et al [19] and Gunnarssu RK et al [20] found that children were more prone to 

invasive Group A streptococcal infection than the general population due to immaturity of the immune system. 

                   Prevalance of group A streptococcal infection were more in males (10.6%) in comparison to females 

(6.5%) out of the total study population, which has similar findings with the study conducted by Moses EA et al 
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Fig.A-Streptococcus pyogenes (Gram positive cocci in chains) by Gram stain - Direct smear (1000×) 

Fig.B- Colonies of Streptococcus pyogenes on sheep blood agar 

Fig.C- Streptococcus pyogenes (Gram positive cocci in chains) by Gram stain - (1000×) 

Fig.D- In-vitro antibiotic susceptibility test by modified Kirby-Bauer disc diffusion method on   

Mueller Hinton agar (MHA) containing 5% sheep blood for isolated Streptococcus pyogenes 
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[21] and Giir E et al[16]. Contrast to this study, females outnumbered males in studies conducted by Gupta R et al 
[17].    Although numerous studies have no male- female disparity in the prevalence rate of group A streptococcal 

infection like study conducted by Madha  S 
[22] and Rijal K R et al [23]

 respectively. 
                  It was found that all the isolates of Streptococcus pyogenes were 100% (21/21) sensitive to cefaclor 

(30μg), penicillin-G (10units) and ampicillin(10 μg) by modified Kirby-Bauer disc diffusion  method on 

Mueller Hinton agar (MHA)  containing 5% defibrinated sheep blood  under standard conditions in accordance 

to latest CLSI guidelines.  

               This result is in accordance with study conducted by Rijal KR et al [23]
, Metin Dogan et al [24]

, Shet et 

al [12], Haczynski J et al [25]
 and Capoor MR et al [26]

 respectively. 

                It was also found  that 13 isolates  (61.9%) were sensitive to erythromycin (15µg)  out of total 21 

isolates and resistant to 8 (38.1%). This result is in accordance with study conducted by Capoor MR et al [26]
 

who showed 29.4% resistance to erythromycin and similarly 23.7% by Rondini G et al [27] respectively.  

                Also it was observed that 15 isolates (71.4%) out of total 21 isolates were sensitive to azithromycin 

(15µg) and were resistant in case of 6 isolates (28.6%) which is similar to study conducted by Rijal KR et al [23]. 
Tetracycline (30µg) was sensitive to 7 isolates (33.3%) out of total 21 isolates and resistant in case of 14 isolates 

(66.7%) respectively. Some previous studies also showed high rate of tetracycline resistance conducted by Jasir 

A et al [28] showing 42% resistance by standard disc diffusion method as well as 100% resistance shown by study 

conducted by Camara M et al [29] and 18% resistance by Devrim Dunda et al [30] respectively. 

  

IV. Conclusions: 
            The findings in our study were consistent with the view that Streptococcus pyogenes infection in 

children should not be neglected. This study highlights the regular screening and the importance of regular 

surveillance to keep GABHS in check and to control the development of non-supportive sequelae, by treating 
children early with appropriate antibiotics by routine culture and sensitivity and also highlights upcoming drug 

resistance to the commonly used antibiotics  which may be due to injudicious and excessive use of antibiotic 

therapy without following proper antibiotic policy.  
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