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Abstract  

Objective:  To examine and validate microbial diagnostic  
tests for etiological agent of tonsillo-pharyngitis in the study  

population and to examine antibiotic sensitivity/resistance of  

Streptococcus pyogenes to certain antimicrobial medications  

using the disc diffusion method.  

Method:  The study was conducted on 60 children who  
suffer from recurrent pharyngitis and 20 control healthy  

children, selected from paediatric outpatient clinic of Benha  

University, microbiologic laboratory investigations were  

performed and throat swab obtained.  

Result:  The results of our study showed that streptococcal  

pyogenes represents 18,7% of cases. They are sensitive to  
penicillin, linezolid and vancomycin, resistant to streptomycin  

and cephalexin.  

Conclusion: Streptococcus pyogenes is a common bacterial  

cause of pharyngitis representing 18,7% of cases and need  
swab and culture for diagnosis to differentiate it from other  

causes. Streptococcus pyogenes is highly sensitive to linezolid  
(100%) vancomycin (100%) and penicillin (86,7%), and is  

highly resistant to streptomycin (100%) and cephalexin (100%).  

Key Words:  Pharyngitis – Streptococcus pyogenes – Antimi-
crobials.  

Introduction  

PHARYNGITIS  is an inflammation of the mucous  
membranes and underlying structures of the throat.  
Acute pharyngitis is one of the most common  

illnesses for which children visit primary care  

physicians; about 90 percent of throat infections  

are caused by a virus. Although people who have  
the flu (influenza), cold sores (oral herpes simplex)  

or infectious mononucleosis ("mono") also com-
monly have a sore throat, these viral infections  

usually cause other associated symptoms in addition  
to throat pain [1] .  
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Sore throat, fever with sudden onset (tempera-
ture greater than 38ºC [100.4ºF]), and exposure to  

streptococci within the preceding two weeks sug-
gest GABHS infection. Cervical lymphadenopathy,  

pharyngeal or tonsillar inflammation and exudates  

are common signs. Palatal petechiae and scarlati-
niform rash are highly specific but uncommon; a  
swollen uvula is sometimes noted. Cough, coryza,  
conjunctivitis and diarrhea are more common with  

viral pharyngitis [2,3] .  

Antibiotics effectiveness, spectrum of activity,  
safety, dosing schedule, cost, and compliance issues  
all require consideration. Vancomycin, penicillin,  
penicillin congeners (ampicillin or amoxicillin),  
clindamycin, and certain cephalosporins and mac-
rolides are effective against GABHS [4] .  

Objective:  

The aim of our study is to outline the recurrence  

of pharyngitis caused by streptococcus pyogenes  

and its resistance and sensitivity to different anti-
microbials.  

Patients and Methods  

The present study was conducted on 60 children  

who suffered from recurrent pharyngitis and 20  

control healthy children. They were selected from  

paediatric outpatient clinic of Banha University  

Hospitals. This case-control study was conducted  

from November 2014 to May 2015.  

Inclusion criteria:  

• Age: 5-15 years.  
• Recurrent pharyngitis.  
• Positive family history of pharyngitis.  

• Children with tonsillectomy or not.  
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Exclusion criteria:  
• Children younger than 5 years.  

• Critically-ill child (sepsis or shock).  

• Children with rheumatic fever.  

• Children with abnormal laboratory results from  

the start, ex: Patients with leucocytosis, high liver  

or kidney functions and patients with chronic  

illness, ex: Chronic leukaemic patients.  

• Patients with history of chronic suppurative  

complications from old recurrent pharyngitis.  

• Patients with present illness like gastroenteritis,  
otitis media, urinary tract infection etc.  

Written consent was taken from parents of all  

children. In this study patients were subjected to:  
1- Complete history taking including drugs used  

for treatment.  

2- Careful clinical examination including: Vital  

signs, systemic examination.  

3- The following investigations:  
• CBC for leucocytosis, lymphocytosis.  

• CRP, ESR.  

• ASOT was followed-up over seven weeks for  
evaluation of its subsidence and peak. Samples  
were collected weekly for all patients. Results  
were compared to the clinical situation.  

• Throat swab was taken for positive ASOT  
cases to do culture and sensitivity. The results  
of culture will show the types of organisms  

and their percent, also their sensitivity and  

resistance to different antibiotics. Patients were  

classified into two groups.  

Group A:  Patients suspected of having pharyn-
gitis by clinical examination and history taking.  
They were 60 patients who suffer from the clinical  

signs and symptoms of pharyngitis. They have  
undergone laboratory investigations and culture  
swab then follow-up.  

Group B:  Patients suspected to be free and  
healthy from any sign or symptom of pharyngitis.  
They were 20 patients classified as control group.  

Statistical analysis:  
The data were tabulated and manipulated using  

SPSS version 16.0 computer software. Numerical  
variables were presented as mean and Standard  

Deviation (SD), Any difference with p-value <0.05  
was considered statistically significant.  

Results  

Fig. (1): Incidence of different organisms in the study group.  

The antibiotic sensitivity and resistance are  
shown in Tables (1,2).  

Percent of sensitivity and resistance of antibi-
otics to streptococcus pyogenes is shown in  

Table (3).  

Table (1): Resistance of organisms to different antibiotics.  

Strept.  
pyogenes  

Strept.a 
hemolysis  

Staph.  
aureus  

Staph.  
coagulase  

E.coli  Candida  

Penicilin  13.37%  31.60%  50.00%  14.00%  0.00%  0.00%  
Oxacillin  16.6%  57.89%  50.00%  7.15%  0.00%  0.00%  
Ampicillin sulbctam  66.5%  36.84%  50%  7.15%  100.00%  0.00%  
Gentamycin  60.00%  47.31%  71.4%  50.0%  0.00%  0.00%  
Azithromycin  46.70%  15.76%  92%  85.1%  0.00%  0.00%  
Vancomycin  0.00%  36.80%  7.10%  0.00%  0.00%  0.00%  
Streptomycin  100%  100%  14.26%  28.571%  33.30%  0.00%  
Cefotaxime  91.6%  78.94%  42.85%  7%  33.30%  0.00%  
Ciprofloxacin  75%  10.52%  28.57%  64.33%  0.00%  0.00%  
Ampicillin  93.30%  89.47%  94.5%  52.4%  0.00%  0.00%  
Trimethoprim  84.6%  84.21%  76.5%  71.5%  33.30%  0.00%  
Teicoplannin  39.1%  89.47%  50%  0.00%  0.00%  0.00%  
Linezolid  0.00%  0.00%  7.10%  7.14%  0.00%  0.00%  
Cephalexin  100%  10.5%  85.7%  78.57%  0.00%  0.00%  
Cephradine  59.9%  100%  92.82%  85.7%  0.00%  0.00%  
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Table (2): Sensitivity to different antibiotics.  

Strept.  
pyogenes  

Str.a 
hemlysis  

Staph.  
aureus  

Staph.  
coagulase –ve  

E.coli  Candida  

Penicilin  86.70%  68.40%  50%  85.70%  0.00%  0.00%  
Oxacillin  83.3%  42.1%  50.00%  92.85%  0.00%  0.00%  
Ampicillin sulbctam  33.5%  63.15%  50%  92.85%  0.00%  0.00%  
Gentamycin  40.00%  52.6%  28.5%  50%  100.00%  0.00%  
Azithromycin  53.30%  84.2%  8%  14.28%  0.00%  0.00%  
Vancomycin  100.00%  63.20%  92.90%  100%  0.00%  0.00%  
Streptomycine  0.00%  0.00%  85.71%  71.42%  66.70%  0.00%  
Cefotaxime  8.4%  21%  57.14%  92.85%  0.00%  0.00%  
Ciprofloxacine  25%  89.47%  71.42  35.71  0.00%  0.00%  
Ampiclline  6.70%  10.52%  7.14%  42.85%  0.00%  0.00%  
Trimethoprim  15.4%  15.88%  21.42%  28.5%  66.70%  0.00%  
Teicoplannin  59.9%  10.52%  50%  100%  0.00%  0.00%  
Linezolid  100.00%  100.00%  92.85%  92.85%  0.00%  0.00%  
Cephalexin  0.00%  89.47%  14.2%  21.4%  0.00%  0.00%  
Cephradine  39.1%  0.00%  7.14%  14.28%  0.00%  0.00%  

Table (3): Percent of sensitivity and resistance of antibiotic  

to streptococcus pyogenes.  

S  r  

Penicilin  86.70%  13.30%  
Oxacillin  83.4%  16.6%  
Ampicillin sulbactam  33.5%  66.5%  
Gentamycin  40.00%  60.00%  
Azithromycin  53.30%  46.70%  
Vancomycin  100.00%  0%  
Streptomycin  0%  100%  
Cefotaxime  8.4%  91.6%  
Ciprofloxacin  25.00%  75.00%  
Ampicllin  6.70%  93.30%  
Trimethoprim  15.4%  84.6%  
Teicoplannin  59.9%  39.1%  
Linezolid  100%  0%  
Cephalexin  0%  100%  
Cephradine  39.1%  59.9%  

Discussion  

The current study deals with the recurrent phar-
yngitis due to streptococcus pyogenes and its  

response to different antimicrobials. This infection  
is not new, it was first described by Rebecca Lance-
field in the early 20 th  century, who distinguished  
NAG carbohydrate antigen of GABHS, N-acetyt-
Glucosamine [5] .  

The results of our current study on 60 patients  
showed that the incidence of organisms causing  
pharyngitis were 18.7% for streptocccus pyogens,  

23.7% strept alpha haemolysis, 17.5% for staph.  

Aureus, 17.5% for staph coagulase negative, 3.8%  

for E.Coli, 1.2% for candida and 17.5% no growth.  

Our study showed that clinical manifestations  
in form of sore throat, fever, red pharynx, enlarged  

tonsils with yellow or blood tinged exudates are  
more prominent in cases of GABHS. Sometimes  
anterior cervical lymph nodes are enlarged. Other  
associated symptoms as anorexia and abdominal  

discomfort may be present. Cough, rhinorrhea and  

sneezing are common in viral illness.  

The evaluation of blood markers in our study  

showed that ASOT was positive in GABHS in  
100% of cases. While it was negative in control  
group in 100%. So, we followed-up ASOT in cases  

which showed that ASOT rises few days to one  
week after infection and reaches maximum at 5- 
7 weeks and declines at 8-9 weeks.  

This agrees with Lieberman et al., (2009) who  
showed that the laboratory results of GABHS are  

higher and more significant, especially ASOT,  
where it starts to rise in the first week, then reaches  

maximum at 3-6 weeks and starts to decline in  
40% of patients in 6-8 weeks. The cause of persist-
ent ASOT in 60% of patients is not understood [6] .  

A culture of single throat swab has sensitivity  
of 85-90%. It should be done in acute phase of  

infection and the patient is free from Antibiotics.  

Swab should be obtained from the surface of both  

tonsils and posterior pharyngeal walls and plotted  
on blood agar at 35ºC for 24hs.  

Other studies [7]  show that the most common  
and important bacterial cause of acute pharyngitis  

in children is streptococcus pyogenes which is  
responsible for 15%-30% of cases. When suspected,  

bacterial pharyngitis should be confirmed with  

routine diagnostic tests and treated with various  
antibiotics. Swabbing the throat and culture should  

be performed as clinical features alone cannot  

reliably distinguish GAS pharyngitis from viral  
pharyngitis. The exceptions to these is when pa-
tients present overt clinical features of viral infec-
tion including rhinorrhea, cough, oral ulcers, and/or  
hoarseness.  
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Results of our study showed that streptococcus  

pyogenes was highly sensitive to penicillin (86,7%),  
vancomycin (100%) and linezolid (100%). While  

staphylococcus aureus was highly sensitive to  
vancomycin (92.9%) and linezolid (92.85%). Sta-
phylococcus coagulase –ve was sensitive to van-
comycin (100%) and teicoplanin (100%). E.coli  

was sensitive to gentamicin (100%) then and tri-
methoprim (66.2%).  

Our study showed also the resistance to some  

antimicrobials; where streptococcus pyogenes was  
highly resistant to cephalexin (100%) and strepto-
mycin (100%). Strept. alpha hemolysis was resistant  

to streptomycin (100%) and cephradine (100%).  

Staph. aureus was resistant to azithromycin (92%),  

cephradine (92.82%) and ampicillin (94.5%). E.  
coli was resistant to ampicillin sulbactam (100%).  

Other study for prevalence of GABHS and its  
sensitivity to different antibiotics [8] ; showed that  
GABHS was sensitive to vancomycin in 89.5%,  

erythromycin in 59.6%. Surprisingly, all cases of  
GABHS which were cultured, were resistant to  

penicillin, the most reliable and commonly used  
antibiotic. After penicillin the highest proportion  
of resistance was for co-trimoxazole in 91.2%,  

amoxicillin in 87,7% and none of isolated strepto-
cocci was sensitive to ampicillin. Their study  
suggested that the inappropriate use of these anti-
biotics increased the chronic carrier state of  
GABHS in their community.  

In another study, [9]  streptococcus pyogenes  
was isolated in 21/123 (17.1%) patients, it was  

found that 21 isolates (100%) were sensitive to  

penicillin out of total 21. And was found that 13  
isolates (61.9%) were sensitive to erythromycin  
out of total 21. Also it was observed that 15 isolates  

(71.4%) out of total 21 isolates were sensitive to  

azithromycin and 7 isolates (33.3%) out of total  
21 isolates were sensitive to tetracycline.  

Conclusion:  
Streptoccocus pyogenes causes severe pharyn-

gitis and tonsillitis and requires culture for isolation  

by pharyngeal swabbing. It is highly sensitive to  
Linezolid (100%), vancomycin (100%) and peni-
cillin (86.7%). While it is highly resistant to strep-
tomycin (100%), cephalexin (100%) and ampicillin  

(93.3%).  
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