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Abstract                                                                                                                                                   

Background:  Throat infection is one of the most common presenting problems in an 

emergency department and primary care clinics. It is the sixth leading cause of visits to 

physicians in the ambulatory care setting, resulting in nearly 21 million visits each year.                                                                         

Objective: To determine the bacterial causative agents that are associated with throat infections 

among Sudanese patients.                                                                                                                                                    

Materials and methods: A convenience sample of 52 patients with symptoms and signs of sore 

throat and 25 healthy subjects were included in this study, and throat swab was obtained. All swabs were 

investigated bacteriologically, and sensitivity tests were performed on all pathogenic isolates.                                                                                                                                                                             

Results: Bacterial infection was detected in 17 patients (32.7%). Group A Streptococcus pyogenes was 

the predominant pathogenic organism isolated (11.5%) and non-group A beta haemolytic Streptococcus 

pyogenes was the least predominant organism (1.9%).  Streptococcus pyogenes infection was found to be 

most common among children between the ages of 3 and 12 (13.3%). The pathogenic organisms were found 

to be sensitive to clavulanic-amoxycillin (Augmentin) antibiotic.                                                                                                                                                         

Conclusion: Group A Streptococcus pyogenes was found to represent the common cause of sore throat 

infection among the patients studied. Augmentin and penicillin were the drugs of choice for treatment of 

pharyngitis. 
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Introduction   

A sore throat is an acutely inflamed throat with or without exudate. It may be called tonsillitis if 

the tonsils are maximally involved or pharyngitis if there is little or no tonsillar tissue in the 

fauces1. The condition is very common among children and adults in the Sudan. It requires 

prompt management and close medical supervision. The various infectious agents (patient age, 

seasons, signs, symptoms, presence of systemic diseases) may overlap and makes detection of an 

etiological agent depending on clinical criteria alone inadequate for effective management2. 

 
 

 

Ahmad, 2016: Vol 1(1) 

http://ajmsc.info/


2 
 

African Journal of Medical Sciences                      http://ajmsc.info 

 

Throat infection is one of the commonest upper respiratory tract infection resulting in 

suppurative and non-suppurative sequelae. Because of the serious complications, there is a need 

to discarriage antibiotic abuse to differentiate between the etiological infectious agents. Throat 

infection is one of the most common infections in the tropics and is caused by different 

organisms. In spite of the fact that sore throat infection is quite prevalent in Sudan very few data 

are available. This study was therefore performed to investigate this problem and to determine 

the bacteria related to sore throats among Sudanese patients. The report is also concerned with 

studying the sensitivity of these organisms to the common antibiotics in routine use in order to 

find the best antibiotic needed to treat the condition.  
 

Materials and methods  

This was a qualitative, and descriptive case study. Patients investigated were suffering from 

signs and symptoms of throat infection; and attending the Ear, Nose, and Throat (ENT) out-

patients’ departments in Khartoum State (Sudan). The study was conducted between May-July 

2006, and its variables were identifications of the bacterial causative agents for sore throat, as 

well as assessing the sensitivity pattern of the causative agents to antimicrobial drugs. The study 

depended on a non-probability, convenience sampling. The sample size was 51 specimens 

collected from the patients enrolled in the study. Data were collected as per a structural interview 

questionnaire specially designed to collect and maintain all information related to each patient 

examined. The pre-testing pilot study covered the laboratory procedures, using a small number 

of true positives, true negatives, and controls. Approval to run the study was taken from the 

Faculty of Medical Laboratory Sciences (Al Neelain University, Sudan) and from the local 

authorities at Khartoum, Sudan. Verbal consent was obtained from all patients studied. 

Laboratory results were handed to all patients investigated. All reagents, kits and equipment 

were pre-tested to check its validity.                                                                                                                                               

Patients studied were males and females attending the out-patient clinic at the ENT department. 

Patients reported with symptoms of acute sore throat, i.e. pyrexia, pain that may radiate up to the 

ears, or difficulty in swallowing. Each patient was examined and the diagnosis of a sore throat 

was confirmed clinically by presence of an exudate, oedema on the faucal tissues including the 

soft palate, cervical adenitis, signs of inflammation or swollen tonsils. In a good light and using a 

tongue depressor, the throat was examined for inflammation, and for presence of membranes, 

exudates, or pus. Affected areas were swabbed using a sterile cotton swab, taking care not to 

contaminate the swab with other areas in the buccal cavity or saliva. Swab was transported to the 

laboratory in Amies transport medium.                                                                                                                              

Standard conventional laboratory procedures were performed. Throat swabs were examined 

directly by Gram stain. Then the swab was streaked on a plate of blood agar with a bacitracin 

disk, the plate was incubated aerobically at 37°C. Carbon dioxide was obtained from a candle jar 

when needed. 
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All cultures were incubated for 48 hrs before being discarded as negative. Isolated organisms 

were again subcultured for purification. Colonies were morphologically examined for size, 

colour, haemolysis, and by Gram stain. Group A haemolytic streptococci were identified by 

inhibition of growth on crystal violet blood agar using the bacitracin disk. Standard biochemical 

tests were used for identification of the causative pathogens. Catalase test was used to 

differentiate between staphylococci and streptococci. Coagulase test was employed to 

differentiate Staphylococcus aurous from Staphylococcus epidermidis and Staphylococcus 

saprophyticus. DNAse test was used to differentiate Staphylococcus aurous from other 

staphylococci. Fermentation of mannitol was conducted to isolate and identify Staphylococcus 

aurous. Kligler iron agar test, indole test, citrate utilization test, and urease test were selected to 

differentiate between species of Enterobacteriaceae. Motile organisms were identified by the 

semi- solid medium motility test. Oxidase test was used to assist in the identification of 

Pseudomonas spp.                                                                                                                                              

Pure isolated pathogenic organisms were tested by the plate diffusion method for antimicrobial 

susceptibility tests on Muller-Hinton agar. Enterococcus faecalis sensitivity was tested on       

Mac Conkey agar. Filter paper discs impregnated with antimicrobial drugs were used for the 

tests. Sensitivity control strains used were Staphylococcus aurous, E. coli, and Pseudomonas 

aeruginosa. Mc Farland turbidity standard containing barium chloride was used to adjust the 

inoculum turbidity. The antibiotics discs were: penicillin G, erythromycin, augmentin, 

cefuroxime, and ciprofloxacin. The antibiotics chosen were the most commonly used drugs in 

hospitals and health centres in Khartoum (Sudan).                                                                            

Control throat swabs were collected from healthy individuals (males and females) and examined 

bacteriologically to determine the normal bacterial flora of the throat, using the technique 

outlined above.    

Results 

 Fifty-two patients, from different ENT departments of different hospitals, with symptoms and signs of 

throat infection, and twenty-five of healthy subjects (control group) were included in the study.  Of the 52 

patients, 38 (73.1%) were females, and 14 (26.9%) were males. Isolated organisms were Group A β-

haemolytic Streptococcus pyogenes, Staphylococcus aureus, Klebsiella spp. and non-Group A β-

haemolytic streptococci (Table 1).                                                                                                                                                      

Group A Streptococcus pyogenes was the predominant pathogenic organism isolated in only 6 (11.5%) of 

the patients’ cultures, which represent 35.5% of isolated organisms.  Staph.aureus was isolated in 5 

(9.6%), Klebsiella were isolated in 5 (9.6%), and non-Group A β-haemolytic streptococci were isolated in 

1 (1.9%) of the patients’ cultures. Staph.aureus was isolated in 4 (17%) of the control cultures. 13 (34.2%) of 

females, and 4 (28.6%) of males gave positive results. All species of Group A β-haemolytic 

Streptococcus pyogenes isolated from females.  Strains of Group A β-haemolytic Streptococcus 

pyogenes were isolated from 2 children (13.3%) and from adults more than 20 years old (10.8%).   
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Staphylococcus aureus was isolated from 3 children and two adults. Klebsiella spp. was also isolated 

from 3 children and two adult patients. Non-Group A β-haemolytic streptococci was isolated from one 

adult patient.   

 

                                           Table (1): Bacterial isolates causing throat infection 

Isolated organism 

 

No. 

 

Per cent 

 Group A β-haemolytic Streptococcus pyogenes 

 

6 

 

11.5% 

 
Staphylococcus aureus 

 

5 

 

9.6% 

 Klebsiella 

 

5 

 

9.6% 

 
Non-Group A β-haemolytic streptococci 

 

1 

 

1.9% 

 Total 

 

17 

 

32.7% 

 

 

 

Of the 52 patients 11 (21.2%) had treatment for 4-7 days before admission to hospital, and 3 (27. 

3%) gave positive culture results, and 8 (72.7%) gave negative culture results.  All Group A β-haemolytic 

Streptococcus pyogenes, Staphylococcus aureus, and non-Group A β-haemolytic streptococci 

isolates were sensitive to penicillin, augmentin, and erythromycin, and moderately sensitive to 

ciprofloxacin and cefuroxime.                                                                                                                                                                       

All Klebsiella spp. isolates were sensitive to ciprofloxacin, and resistant to penicillin and 

erythromycin. Two Klebsiella spp. isolates (40%) gave intermediate sensitivity, two isolates were resistant, 

one (20%) was sensitive to augmentin, and intermediate with cefuroxime                                                                                           

 

Table (2):     Pattern of antibiotic sensitivity 

Pattern 

 

Ciprofloxacin Cefuroxime 

 

Augmentin 

 

Erythromycin 

 

Penicillin 

 %  Sensitive 

 

29.40% 

 

29.40% 

 

76% 

 

70.60% 

 

70.60% 

 %  Resistant 

 

0% 

 

0% 

 

11.80% 

 

29.40% 

 

29.40% 

 %  Intermediate 

 

70.60% 

 

70.60% 

 

11.80% 

 

0% 

 

0% 

  

Discussion 

This study investigated a small sample of sore throat subjects in ENT departments. 17 (32.7%) 

positive culture were found positive. Group A β-haemolytic Streptococcus pyogenes was positive in 6 

(11.5%) cultures.  
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This result was similar to the result reported by WHO3 who investigated 521 patients aged 3-76 yrs in which 

the frequency of Group A β-haemolytic Streptococcus pyogenes was (13.8%). Another study 

conducted by Bourbeau and Heiter4  among 1583 students, reported a frequency rate slightly higher than 

our study result; and the frequency of Group A β-haemolytic Streptococcus pyogenes scored 14.7%.          

In this study Streptococcus pyogenes infection was more common among children of 3-12 years 

(13.3%), than in adults (10.8%). This result was similar to that reported by Pichichero 5 where the 

frequency rate of positive throat cultures for Group A β-haemolytic Streptococcus pyogenes was higher 

in children than in adolescents. Also Pichichero5 reported that the frequency rate of Group A β-

haemolytic Streptococcus pyogenes infection in USA varies from 10% to 15%.  The frequency rates of this 

study were found lower than the study performed by Uni, J.  et al6  who investigated 376 children and found a 

frequency rat of 24.5% for Group A β-haemolytic Streptococcus pyogenes. Also the study performed by 

CID7 among 207 patients aged over 16 yrs old, and the study conducted  by Omer, E, et al8 among 148 

adults with pharyngitis gave frequency rates of 24% and 44% respectively for Group A β-haemolytic 

Streptococcus pyogenes infection.  The results of our control group were similar to results of previous 

studies (i.e. negative for Group A β-haemolytic Streptococcus pyogenes. The low frequency rates in 

this study may be due to the small sample size, or socio-demographic and socio-economic conditions. They 

may be due also to abuse of antibiotics and chemotherapeutic drugs.                                                                                                                                                        

To conclude, Group A β-haemolytic Streptococcus pyogenes represents the commonest cause of 

sore throat infection. Penicillin and augmentin are the drugs of choice for Group A β-haemolytic 

Streptococcus pyogenes pharyngitis. Treatment of sore throats must be based on the isolation and 

identification of the causative organism and the determination of its sensitivity pattern. 
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