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Abstract                                                                                                                                    

Background: Conjunctivitis affects all age groups and it is the most common ocular 

infection worldwide. It is mostly caused by bacteria and bacterial conjunctivitis 

represents 78-80% of all infectious types this condition. Symptoms of bacterial 

conjunctivitis include conjunctival irritation, pain, swelling of the eyes with gray or 

yellow muco-purulent discharge that may lead to eyelid fusion specially in the morning,                                                                                                    

Objective: To investigate the antimicrobial sensitivity pattern of bacterial species 

isolated from conjunctivitis patients attending Al-Neelain University Eye Teaching 

Hospital (Khartoum)                                                                                                                                                        

Materials and methods: This was a cross-sectional study conducted at Al Neelain 

University Eye Teaching Hospital, during the period from May 2017 to August 2017. 

Eye swabs were collected from 111 patients presenting with and without eye discharge. 

Swabs were transported to the to the laboratory for culture and identification by the 

standard conventional microbiological methods. Antimicrobial susceptibility was 

performed by the Kirby Bour diffusion method.  

Results: A total of 111 eye swabs were investigated, 24 swabs (21.6%) showed no 

growth; 87 swabs (78.4%) showed bacterial growth: 47 (54%) were females and 40 

(46%) were males. The isolated bacterial species were Staphylococcus aureus 

(71/77.2%), Streptococcus pneumoniae (1/1.1%), Klebsiella pneumoniae (1/1.1%), E.coli 

(7/7.6%), Proteus spp (5/5.4%), and  Pseudomonas aeruginosa (7/(7.6%). 5 swabs 

revealed mixed organisms. The frequency rate of Gram positive bacteria isolated was 

(72/78.3%); and the frequency rate of Gram negative bacteria isolated was (20/21.7%). 

Antimicrobial susceptibility of Gram positive bacteria showed resistance against 

amoxicillin (86.2%), ceftazidime (94.4%), tetracycline (54.1%), ciprofloxacin (29.2%),  
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gentamycin (8.3%), levofloxacin (12.6%), and vancomycin (1.1%).                                   

Conclusion: Staphylococcus aureus was the most common cause of bacterial 

conjunctivitis. Elderly patients had the highest incidence rate of conjunctivitis. 

Gentamycin, and levofloxacin are the drugs of choice for treatment of conjunctivitis. 

Vancomycin showed the highest sensitivity rate to Gram positive isolates; while 

ceftazidime was the antibiotic to which the isolated bacteria had developed the highest 

frequency rate of drug resistance.   
 

Keyword : Antimicrobial sensitivity pattern, Bacterial species, Conjunctivitis.   
 

Introduction                                                                                                                                  
 

Conjunctivitis (also called pink eye) is an inflammation of the conjunctiva, a mucus 

membrane that cover the sclera and the inner surface of the eyelid. Aetiology of 

conjunctivitis can be categorized into two main groups: infectious (viral, bacterial, and  

fungal) and non-infectious (allergic, chemical, etc). The most common route of 

transmission include the upper respiratory tract secretions, airborne, fomites, genital  

secretion, contaminated fingers, and contaminated eye lenses or eye drop1.                                                                                                                                                 

If untreated, conjunctivitis can cause loss of vision. Fortunately, early diagnosis and 

treatment may reduce the risk of ocular complications. Bacteria that cause conjunctivitis 

include Staphylococcus aureus, Streptococcus pneumoniae, Heamophillus influenzae, 

Neisseria gonorrhoeae, Pseudomonas aeruginosa and Chlamydia trachomatis. 

Staphylococcus aureus is the most common predominant organism; and it is a cause of 

recurrent conjunctivitis associated with chronic blepharoconjunctivitis. Bacterial 

conjunctivitis can be hyperacute, acute or chronic2.                                                                           

This study aimed to isolate and identify bacteria causing conjunctivitis and to determine 

their antimicrobial susceptibility profile among patients attending Al Neelain University 

Eye Teaching Hospital (Khartoum).  
 

Materials and methods      
 

This was a descriptive cross-sectional study carried out during the period from May to 

August 2017. A total of one hundred and eleven conjunctival swabs were taken from 

conjunctivae of patients with suspected bacterial conjunctivitis presenting to Al Neelain 

University Eye Teaching Hospital. Data generated were analyzed by the Statistical 

Package for Social Sciences (SPSS) program, version 15. Confidentiality of information 

obtained from study participants was maintained. Verbal consent was taken from study 

participants. A permission to conduct the study was taken from Al Neelain University.                                                                                                                        

Conjunctival swabs were collected using sterile cotton swab moistened with sterile 

normal saline under aseptic conditions. Samples were inoculated immediately onto blood 

agar, chocolate agar, and Mac Conkey agar plates. All media were incubated at 35°-37°C 

for 24 hours aerobically except chocolate agar that was incubated for 48-72 hours under 

5-7% carbon dioxide atmosphere. Bacterial identification was performed by the                                                                                           
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properties of the colonial morphology (size, color, hemolysis on blood agar, lactose 

fermentation on Mac Conkey agar plates). Identification of Gram positive bacteria was 

based on gram stain, catalase test, coagulase test, fermentation on Mac Conkey agar, 

mannitol salt agar, novobiocin disk test, and optochin disk test .                                             

Identification of Gram negative bacteria was based on Gram stain, cytochrome oxidase 

production, fermentation on Mac Conkey agar, urease test, citrate utilization test, Kligler 

iron agar test, hydrogen sulfide production, indole test, motility test, and sugar 

fermentation test.                                                                                                                     

Antimicrobial susceptibility testing of isolates was performed  by the Kirby-Bauer disk 

diffusion method according to the Clinical Laboratory Institute guidelines. The medium 

used was Mueller-Hinton agar (Difco Laboratories, Detroit, USA). The broth culture 

turbidity was compared with 0.5 Mac Farland turbidity standard.                                                  

Antibiotics used were amoxicillin (30 mcg), tetracycline (30 mcg), gentamicin (30 mcg), 

chloramphenicol (30 mcg), ceftazidime (30 mcg), levofloxacin (10mcg), ciprofloxacin 

(10 mcg), and vancomycin (30 mcg).    

Results 

A total of 111 conjunctival swabs were investigated; from these 87 swabs (78.4%) were 

found culture positive. The majority of cases were above 60 (28.7%) years old. 

Staphylococcus aureus was the most common isolated organism (77.2%), while 

Streptococcus pneumoniae and Klebsiella pneumoniae were the least (1.1%) isolated 

organisms (Table 1). 

 

Table (1): Distribution of the bacterial species isolated according to age incidence 

 

Age 

(years) 

 

S. aureus 
 

S.pneumoniae 
 

E. coli 
 

P.aeruginosa 
 

K.pneumoniae 
 

Proteus 
 

Total 

<20 14 1 2 2 0 0 19 

20.6% 

21-40 18 0 3 2 0 2 24 

26.1% 

41-60 18 0 2 2 1 0 24 

26.1% 

>60 21 0 0 1 0 3 25 

27.2% 

Total 71 

77.2 % 

1 

1.1% 

7 

7.6% 

7 

7.6% 

1 

1.1% 

5 

5.4 

92 

100% 
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The highest frequency rate of conjunctivitis (47/54%) was among females; and the frequency 

rate among males was (40/46%).                                                                                                                

Also, the frequency rate of antimicrobial susceptibility of bacteria isolated is shown in 

Table (2).   

Table (2): Frequency rate of sensitive isolated bacteria for antibiotics tested 

Antibiotics Gram positive bacteria Gram negative bacteria 

Amoxicillin 8 (11.1)% 1(5%) 

Ceftazidime 4 (5.5)% 1 (5%) 

Ciprofloxacin 48 (66.6%) 14 (70%) 

Tetracycline 34 (47.2%) 7 (35%) 

Gentamycin 64 (88.8%) 17 (85%) 

Levofloxacin 55 (76.3%) 14 (70%) 

Vancomycin 70 (97.2%) - 

Chloramphenicol - 8 (40%) 

 

Discussion          

In this study, 78.4% of conjunctival swabs were found culture positive. This result was 

similar to that reported in Sudan  by Ahmed and his colleagues (78%)3, by Adebayo and 

his co-workers (62.2% )4, and by Olatunji and his co-authors (60%)5.                                                                                  

The most common bacteria isolated was Staphylococcus aureus(77.2%). This finding was 

in accordance with the finding reported by Samuel and his colleagues6                                            

Also in the present context, Streptococcus pneumoniae represent only 1.1% of the 

bacteria isolated; while other studies reported higher results3.                                                                                          

E.coli (7.6%) and Pseudomonas aeruginosa (7.6%) were the major Gram negative 

bacteria isolated in this study; followed by Proteus spp (5.4%), and Klebsiella 

pneumoniae (1.1%).                                                                                                              

Furthermore, our study indicated that conjunctivitis is more common (47/54%) among 

females. This result is expected due to abuse eye cosmetics and eye lenses. The frequency 

rate among males was 40/46% . Abdullah and his co-workers reported  that conjunctivitis 

was found more common among patients more than 60 years old (34.4%)7. A similar 

result was found in the present study where conjunctivitis frequency rate was higher 

(28.7%) among elderly patients (more than 60 years). Other authors reported that the 

majority of conjunctivitis patients was in the age group less than 20 years8 . 

On the other hand, in this context the maximum antimicrobial sensitivity was observed 

among Gram positive isolates: gentamycin (88.8%), levofloxacin (76.3%) ,vancomycin  
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(97.2%) and ciprofloxacin (66.6%). 

Also, in this study vancomycin was observed to have the lowest antimicrobial resistance  

rate (1.4%). This is considered a problem since it is one of the most potent drugs against 

Gram positive bacteria9. Abdullah and his co-workers reported  a vancomycin resistance 

rate of 2.6% against Gram positive bacteria7.                                                                          

Gentamycin is the most cost-effective antibiotic used in Sudan against both Gram 

positive and Gram negative bacteria, and has few side effects. It is thus recommended for 

treatment of children3. In our study, the sensitivity of gentamycin among Gram positive 

isolates was 88.8% and among Gram negative isolates was (85%). Also, levofloxacin 

showed a good sensitivity rate for both Gram positive and Gram negative isolates (76.3% 

and 70% respectively), however, it is not used routinely for treatment of bacterial 

conjunctivitis in Sudan. 

Furthermore, the present study showed that the maximum resistance rate among Gram 

positive isolate was found against ceftazidime (94.4%), followed by amoxicillin (86.2%), 

and tetracycline (54.1%). In contrast to other studies conducted in Sudan, our study 

detected a lower resistance rate against ceftazidime (3.2%) and amoxicillin (22.4%); but 

it detected a high resistance rate (94.2%) against tetracycline7.                                                                                                                        

Among Gram negative isolates, the highest resistance rate was noted for ceftazidime 

(95%),  amoxicillin (85%), chloramphenicol (55%), and tetracycline (50%). Nowadays, 

chloramphenicol therapy had been stopped for decades in Sudan in treatment of bacterial 

conjunctivitis due to  its adverse side effects, e.g. bone marrow hypoplasia and aplastic 

anemia. In contrast, other studies found that chloramphenicol had a highest susceptible 

rate for both Gram positive and Gram negative organisms7.                                                                                                                                 

As regard multidrug resistance (resistance against three or more antibiotics), 48 isolates 

(48/52.1%) showed multidrug resistance (MDR) including Staphylococcus aureus 

(38/41.2%), Pseudomonas aeruginosa (4/4.3%), E.coli (3/3.2%), and Proteus spp. 

(3/3.2%) .                                                                                                                                                                   

In this context, 24 samples did not yield any bacterial growth; and this may be due to 

viral aetiology or having antibiotic therapy prior to ophthalmologist consultation.                                                   

Conclusion: Staphylococcus aureus was the most common cause of bacterial 

conjunctivitis. Elderly patients had the highest incidence rate of conjunctivitis. 

Gentamycin, and levofloxacin are the drugs of choice for treatment of conjunctivitis. 

Vancomycin showed the highest sensitivity rate to Gram positive isolates; while 

ceftazidime was the antibiotic to which the isolated bacteria had developed the highest 

frequency rate of drug resistance.                                                                                                     
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