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INTRODUCTION 

Pharyngitis is the most common childhood disease 

around the world, majority episodes of pharyngitis are 

caused by virus; however 20%–30% of cases in children 

and 5-10% of cases in adults are due to Group A 

Streptococci (GAS) (Shulman et al, 2012, and Choby et 

al, 2009). Recent studies revealed that around 600 

million cases of symptomatic GAS pharyngitis occur 

annually among children aged over 4 years and around 

517,000 deaths each year because of severe GAS disease 

in under developed countries (Kronman et al, 2014 and 

Cohen et al, 2015). GAS pharyngitis is most common 

among children aged between 5–15 years, and 

nevertheless, its incidence in children differs from region 

to region and depends upon their socioeconomic 

conditions (Carapetis et al, 2005). There are 2.4 million 

affected children in developing countries, one million of 

whom live in Sub-Saharan African continent (Shulman et 

al, 2012). The economic burden of USA alone is at $226 

million to $540 million per year towards the treatment of 

streptococcal pharyngitis for children (Lee et al, 2008). 

If the GAS pharyngitis untreated, could lead to acute 

rheumatic fever, rheumatic heart disease, and acute 

glomerulonephritis (Zuhlke et al, 2017; Bisno et al, 

2002; Capoor et al, 2006 and Charmaine et al, 2006). 

Therefore, accurate identification of GAS pharyngitis is 

the most important in the areas where rheumatic fever is 

common because appropriate antibiotic treatment could 

prevent rheumatic fever. Based on clinical prediction 

rules alone it is very difficult to confirm GAS and viral 

pharyngitis, because of individual’s signs and symptoms 

may overlap each other (Di Muzio et al, 2016 and Hosain 

et al, 2017). So, laboratory confirmation is needed to 

make an accurate diagnosis for clinicians. Currently, 

most of the clinical laboratories are using rapid antigen 

detection tests for making immediate clinical decisions, 

but rapid antigen based test kits have low sensitivity 

(70% –90%) and high cost (Cohen et al, 2015 and 

Stewart et al, 2014). Therefore, throat culture is 

considered a gold standard method because of high 

specificity and sensitivity (Fatima et al, 2013). In Libya 

not much GAS prevalence studies have been reported, 

however a few early studies show that the isolation rates 

of GAS in children with pharyngitis have ranged from 

4.2% to 13.7%, which is comparable to the rates reported 

from developed countries (Androulla Efstratiou et al, 

2017 and Carapetis et al, 1999). Aim of our present study 

is to find out the prevalence of pharyngitis with GAS 

culture-positive and antimicrobial susceptibility pattern, 

among outpatient children aged 4–15 years at Primary 

Health Centres, Misurata city, Libya.  
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ABSTRACT 

Pharyngitis remains to be one of the most common childhood illnesses around the world. Majority of the 

pharyngitis are caused by viruses, but about 20%–30% of cases in children are due to group A Streptococci (GAS), 

which is a significant cause of mortality and morbidity in the developing countries. The present study finds out the 

prevalence of acute pharyngitis caused by the GAS. A total of 156 throat swab samples were collected and 

inoculated on blood agar then, these isolates were identified by the standard microbiological procedures. Group A 

Streptococci were isolated from 14.7% (23/156) of pharyngitis patients and 8.3% (3/25) of the healthy carriers. 

Among the GAS isolates, 26.1% (6/23) were from males, whereas 73.9% (17/23) were from females. The highest 

prevalence of GAS rate was found in 4-9 years 60.9% (14/23). All the isolates were 100% sensitive to penicillin, 

whereas 21.7% and 8.7% isolates were resistant to tetracycline and erythromycin respectively.  
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MATERIALS AND METHODS 

Study site: All the patients suffering from acute 

pharyngitis attend outpatient at Department of Pediatrics, 

Al-Saeed and Qasser Ahmed Hospital in the city of 

Misurata, Libya. The clinical samples were collected 

from patients age between 4 to 15 years who all had 

fever, sore throat, and erythema of tonsils from the 

duration between February 2017 to April 2018. Patient’s 

clinical data and demographic were collected by 

questionnaire.  

 

Sample collection and culture method: A total of 156 

throat swabs were collected and immediately transported 

to laboratory for further process. Then, the swabs were 

inoculated on 5% blood agar plate and incubated at 37 c 

for 24 hrs. The plates were observed for the presence of 

beta-hemolytic colonies. Beta-hemolytic colonies were 

subcultured on blood agar and bacitracin sensitivity test 

(0.04 units/disc) was carried out. All the isolates of beta-

hemolytic colonies were phenotypically characterized by 

conventional methods.  

 

Antimicrobial Sensitivity test 

All the GAS isolates were performed antimicrobial 

susceptibility test done on MHA with 5% blood agar 

using Kirby‑Bauer disc diffusion method. The following 

antimicrobial discs with respective concentration were 

used (Bioanalyse limited, Turkey): penicillin (10 IU), 

amoxicillin (30µg), ceftriaxone (30µg), erythromycin 

(15µg), clindamycin (2µg), chloramphenicol (30µg) and 

tetracycline (30µg). Zone of inhibition diameters were 

interpreted as sensitive, intermediate and resistant 

according to the standard guide lines.  

 

RESULTS  

The total of 156 children (63 male and 93 female) 

between ages of 4 and 15 years with pharyngitis were 

evaluated (Table 1). Among pharyngitis children, the 

overall prevalence of group A Streptococcus culture 

positive (GAS) was 14.7% (23/156) and 85.3% 

(133/156) culture negative. The healthy individuals 

showed 8.3% (3/25) as a GAS carrier. Among the GAS 

isolates, 26.1% (6/23) were from males, whereas 73.9% 

(17/23) were from females. Age group of 4-9 years was 

found in the highest prevalence of GAS 60.9% (14/23), 

whereas 10–15 years of age were 39.1% (9/23). Table 2. 

shows antimicrobial susceptibility pattern for all the 

GAS isolates. All the isolates were 100% susceptible to 

penicillin G, amoxicillin, clindamycin, ceftriaxone and 

chloramphenicol. However, the following resistance 

patterns were observed for other antibiotics; 21.7% 

(2/23) for tetracycline and 8.7% (2/23) for erythromycin. 

 

  

Table. 1. Age and gender wise prevalence of group A Streptococcal pharyngitis in the city of Misurata, Libya. 

Characteristics 
No. of GAS culture 

positive n (%) 

No. of GAS culture 

negative n (%) 

Total no. 

(%) 

Age in years 
4-9 14 (60.9) 96 (72.2) 105 (67.3) 

10-15 9 (39.1) 37(27.8) 51 (32.7) 

Gender 
Male 6 (26.1) 57(42.9) 63 (40.4) 

Female 17 (73.9) 76 (57.1) 93 (59.6) 

Total 23 (14.7) 133 (85.3) 156 (100) 

 

Table. 2. Antibiotic susceptibility pattern of GAS isolates. 

Name of the antibiotics 
Total of GAS 

isolates 

Susceptibility 

n. (%) 

Intermediate 

n. (%) 

Resistance n. 

(%) 

Penicillin G 

23 

23 (100) - - 

Amoxicillin 23 (100) - - 

Ceftriaxone 19 (82.6) 4 (17.4) - 

Erythromycin 18 (78.3) 3 (13) 2 (8.7) 

Clindamycin 23 (100) - - 

Chloramphenicol 18 (78.3) 5 (21.7) - 

Tetracycline 12 (52.2) 6 (26.1) 5 (21.7) 

 

DISCUSSION 

Group A Streptococcal diseases has been prevailing for 

over two thousand years and remain today as a serious 

cause of worldwide health problems. Twenty to thirty 

percent of pharyngitis due to GAS is very common with 

a range of 5–15 years aged children. However, GAS 

infections rate may differs based on several factors such 

as age, sex, season and geographical locations (Beaton et 

al, 2012). Sometime, the clinical manifestations of viral 

and bacterial pharyngitis are overlapping each other; 

hence it is very difficult to make a diagnosis based solely 

on patient’s history and physical examinations (Shaikh et 

al, 2012). Thus, accurate diagnosis is necessary to rule 

out for group A Streptococcal pharyngitis. Therefore, 

throat culture is considered as a gold standard method to 

identify GAS.  

 

The overall prevalence rate of GAS is 14.7% in our 

studies, which is slightly higher than earlier studies with 

12.3% reported in the same city by Eldeeb et al, 2006. 

The similar GAS prevalence rate was observed in other 

countries (Fatuma et al, 2016; Yagupsky et al, 1995 and 
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Sarkar et al, 1988). However, our study shows much 

higher than the prevalence of 4.1% in Taiwan and 7.9% 

in Indonesia (Shih et al, 2012 and Malino et al, 2013). 

For the possible marginal increases of GAS incidence in 

Misurata city, is due to the country’s political instability 

since 2011, which has added to an arrival of people from 

rural areas to big cities for their safety, which has caused 

overcrowding and low standard of living being the main 

reason. Still, it was much lower than the prevalence rate 

observed in upper and middle income countries of 

41.5%, 42.2%, 40.6% and 36% in Yemen, Egypt, 

Ethiopia and USA respectively (Ba-Saddik et al, 2014; 

Shereen et al, 2015; Tewodros et al, 1992 and Smith et 

al, 1989). Recent investigations have reported that 

children aged 5-10 years are more prone to incidence of 

GAS pharyngitis (Cauwenberge et al, 1991; Dumre et al, 

2009 and Bramhachari et al, 2010). Similar findings have 

been found in our study too, where the highest rate of 

GAS incidence is 60.9% in aged 4-9 years, whereas 

39.1% in 10-15 years. The highest occurrence rate in this 

age group might be due to high exposure to outer 

environment and lack of awareness. Some previous 

studies revealed that prevalence of GAS pharyngitis 

might differ between males and females. Similarly our 

study also showed that the prevalence in females was 

higher (73.9%) than males (26.1%). Few earlier studies 

had been reported that prevalence of GAS pharyngitis 

was higher among females than males in India and Nepal 

(Rijal et al. 2009 and Dumre et al, 2009). On the other 

hand, a study in Ethiopia was found a higher prevalence 

among males than females (Tewodros et al, 1992). This 

contradiction result might be attributed to ratio 

differences between male and female participants. The 

healthy individuals in this study showed 8.3% (3/25) as a 

GAS carrier; our finding is much lower than neighboring 

countries (Shereen Mohamed et al, 2015 and Ozturk et 

al, 2004). Carrier rate of GAS may vary country to 

country based on their living conditions, geographical 

locations and economic status (Martin et al, 2004 and 

Nabipour et al, 2005). This low prevalence rate in our 

study compared to studies in other countries is probably 

due to awareness in hygiene and health care facilities.  

 

Antibiotic sensitivity test is necessary for the clinical 

isolates of GAS because its potency of resistance to β-

lactams and macrolides in many countries in the recent 

years (Choby et al, 2009). In our study, all GAS isolates 

showed 100% sensitive to penicillin G, amoxicillin and 

ceftriaxone. These findings indicated that all the β-

lactams and few macrolides remain as the drug of choice 

for the treatment of GAS infection. Several different 

studies showed that GAS was susceptible to penicillin 

and its derivatives in many countries (Rijal et al. 2009 

and Gurung et al, 2010). For alternative to penicillin 

allergic patients, the erythromycin and clindamycin are 

used as drug of choice. However, 8.7% and 21.7% of 

GAS isolates were found resistant to erythromycin and 

tetracycline respectively in the study. Similarly, in 

England and other countries the resistance rates of 

erythromycin ranging from 3.4% to 91.8% had been 

reported (Efstratiou et al, 2003 and Jing et al, 2006). 

However, few recent studies revealed that decline of 

erythromycin resistance rates from 13.6% to 2.6% might 

be due to either efforts to minimize usage of macrolides 

in society (Farmand et al, 2012 and Gagliotti et al. 2015). 

Our current study, 21.7% GAS isolates were resistant to 

tetracycline which was similar finding with 24% in 

England but, much lower than with 70% Tunisia, 68% in 

Ethiopia and 50% in Brazil (Efstratiou et al, 2003; 

Hraoui et al, 2011; Abdissa et al, 2011 and De Melo et 

al, 2003).  

 

CONCLUSION 

Group A Streptococcus is the most common etiologic 

agent of bacterial pharyngitis hence, we need accurate 

diagnostic protocol and treatment guidelines to be 

provided for primary health care physicians. The 

epidemiology of GAS is an issue which has to be 

considered seriously and therefore, epidemiological 

studies should be performed regularly to monitor 

emergence of antibiotic resistance.  
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