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Abstract 
 
Background Bacterial conjunctivitis is a microbial infection of the mucous membrane of the conjunctiva of eye 

that occurs both in adults and children. It is produced by an array of microorganisms that is 
frequently isolated from the conjunctiva of healthy subjects. The normal conjunctival flora 
represents both bacterial colonization and transient or recurring bacterial contamination. 
Coagulase-negative Staphylococci and Corynebacteria are frequently present on the healthy 
conjunctiva, but more traditionally pathogenic organisms, such as coagulase-positive Staphylococci, 
Streptococci, Haemophilus species, Moraxellae and Gram negative coliform rods occasionally 
isolated from normal, non-inflamed eyes. 

Objective To determine etiological agents of aerobic bacterial conjunctivitis and the prevalence of each 
bacteria and its relation with the conjunctival discharge. 

Methods This study conducted on 100 conjunctival samples from patients with conjunctivitis, and 50 samples 
from healthy normal persons. All samples were cultured on enriched media like blood agar and 
chocolate agar, anti-microbial susceptibility of all 100 samples from patients were analyzed. 

Results The prevalence of aerobic bacterial conjunctivitis is 53 %with predominance age of 1-10 years. The 
most common bacterial isolates were Staphylococcus epidermidis followed by Streptococcus 
pneumonia. Most of the isolates were sensitive to cefotaxime and ofloxacillin, while different result 
was detected regarding resistance of each isolated bacteria. 

Conclusion Aerobic bacterial isolates can be detected both in conjunctivitis and normal healthy individual with 
similarity regarding the type of bacteria that affect all age group. 
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Introduction 

onjunctivitis is a nonspecific term used 
to describe inflammation of ocular 
surface from either infectious or none 

infectious causes (1). Viruses and bacteria are 
the most common infectious causes, 
noninfectious conjunctivitis includes allergic, 

toxic, as well as inflammation secondary to 
immune mediated diseases and neoplastic 
processes (2). The acute infective causes 
(viruses and bacteria) are the most frequently 
encountered ocular disorders in primary care, 
making up to 1-2% of all family medicine 
consultations (3). 
The conjunctival flora is found on the ocular 
surface of healthy individuals and under 
normal conditions comprises noninfectious 
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microorganisms and these microorganisms 
have an important role in the maintenance of 
normal conjunctival functions and the 
prevention of ocular infections (4).  
Infection can involve the eye itself and or the 
tissue surrounding the eye, may be unilateral 
or bilateral (one or both eyes), or it can spread 
from one eye to infect other one (5).  
The most prominent symptoms of acute 
infective conjunctivitis are mild pruritus, 
foreign body sensation, and intolerance to light 
and redness while most prominent signs 
include crusted eyelids that are often matted 
together, especially after sleep, watery or 
purulent discharge from one or both eyes (6). 
The prevalence of conjunctivitis varies 
according to the underlying cause, which may 
be influenced by the patient’s age, as well as 
the season of the year. Viral conjunctivitis is 
the most common cause of infectious 
conjunctivitis both overall and in the adult 
population and is more prevalent in summer (7), 
while bacterial conjunctivitis is the second 
most common causes and is responsible for the 
majority of cases (50-75%) and observed more 
frequently from December through April (8). 
While allergic conjunctivitis is the most 
frequent cause, affecting 15-40% of the 
population, and is observed more frequently in 
spring and summer (9).  
The most common etiologic agents of 
conjunctivitis are Gram-positive organisms 
such as Staphylococcus species, Streptococcus 
pneumoniae, Streptococcus viridians (10). 
Infections with Streptococcus pneumoniae and 
Haemophilus Influenzae are more common in 
children, while Staphylococcus aureus most 
frequently affects adults (11), while other 
organisms such as Bacteroides, 
Corynebacterium diphtheriae and Moraxella 
catarrhalis account for the lesser percentage of 
causes (12). Gram negative organisms, such as 
Escherichia coli, Klebsiella pneumoniae, 
Serratia marcescens, Proteus, Enterobacter, 
and Pseudomonas species have been 
implicated also as lesser causes of 
conjunctivitis (13). Chlamydia trachomatis and 

Neisseria gonorrhea are the two well described 
agents associated with ophthalmia 
neonatorum, and are known to be associated 
with systemic complication (14). The majority of 
infectious neonatal conjunctivitis cases are due 
to bacterial etiology, though most of these 
cases are benign, some of them may progress 
to systemic complications or visual loss (15).   
The aim of this study was to identify etiological 
agents of aerobic bacterial conjunctivitis in all 
age group and finding any relation with 
conjunctival discharge. 
 
Methods 
This study was conducted in Outpatient 
Ophthalmology Clinic of Shahid Aso Hospital in 
Sulaymaniyah, Iraq from a period of March - 
October 2017, after obtaining informed 
consent from all the participants: swabs from 
conjunctiva were collected from two groups; 
100 from patients suspected to had acute 
conjunctivitis and 50 samples from healthy 
control persons. Age occupation, sex and eye 
discharge were asked from both groups and 
recorded. 
All the samples were collected using a cotton 
tipped swab applicator pre-moistened with 
sterile saline. The swab was placed in the 
transport medium and transferred to the 
Microbiology Lab in College of Medicine, 
University of Sulaymaniyah. All the samples 
were processed through culturing on different 
culture media (blood, MacConkey agar, 
chocolate agar) under aerobic condition and 
using candle jar for incubation of streaked 
chocolate agar for 24-48 hours. After 
incubation final diagnosis were done by doing 
Gram stain on positive culture and using 
several biochemical tests such as coagulase, 
catalase, oxidase mannitol fermentation test 
and Analytic Profile Index (API) system for final 
diagnosis of bacterial species (16).  
Antibiotic susceptibility was examined for all 
bacterial species according to Clinical and 
Laboratory Standard Institute of antimicrobial 
susceptibility testing (CLNI) 2015 by using 10 
selected antimicrobial agents (17).   
 



Iraqi JMS 2018; Vol. 16(2) 
 

 
225 

 

Results 
This study included 100 patients with clinical 
history of conjunctivitis and 50 healthy control 
group. Female 45, male 55 among 
conjunctivitis and 31 female ,19 male in control 
group. Different age group were participated in 

the study from less than 1 year to 80 years with 
mean age 40.5, with predominance of 1-10 
years as the most affected age group by 
infection. Table 1 demonstrates age and sex of 
participant among conjunctivitis group. 

Table 1. Age and gender of patients with conjunctivitis 
 

Age group Male Female Total 

< 1 0 3 3 

1-10 22 14 36 
11-20 4 3 7 
21-30 4 3 7 
31-40 4 8 12 
41-50 11 6 17 
51-60 4 2 6 
61-70 3 3 6 
71-80 3 3 6 

Total 55 45 100 

 
The prevalence of aerobic bacterial 
conjunctivitis is 53% with predominance of 
Staphylococcus species 34% followed by 
Streptococcus pneumonia 13% and 2% for each 
of Diphtherioid, Neisseria gonorrhea and Gram-

negative bacteria, while bacterial isolates 
among control group account for 52% with 
predominance of Staphylococcus epidermidis 
(Figure 1). 

 
 

 
 

Figure 1. Distribution of aerobic microorganisms among conjunctivitis and control group 
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One of the symptoms of conjunctivitis is red 
eye which was observed among all patients 
with conjunctivitis followed by presence of eye 

discharge. Table 2 illustrates the presence of 
eye discharge among positive and negative 
culture (p> 0.05). 

 

Table 2.  Distribution of eye discharge in relation of culture result among conjunctivitis 
 

Culture results 
Eye Discharge 

Total 
Positive Negative 

Positive culture 41 12 53 
Negative culture 37 10 47 

Total 78 22 100 
   X2 = 0.270, DF = 1, P = 0.869    

 
The type of discharge also analyzed in this 
study and it was differ according to the isolates 
and each type of bacteria producing different 

discharge but purulent discharge is the 
commonest one (Table 3) although statistically 
this variation is not significant p value > 0.05.

 
Table 3.  Distribution of eye discharge in relation of culture result among conjunctivitis 

 

Microorganisms isolated 
Type of discharge 

Total 
Mucoid Watery Purulent None 

Staphylococcus species 5 8 9 12 34 
Streptococcus species 2 4 7 0 13 

Diphtheria species 0 1 1 0 2 
Neisseria species 0 0 2 0 2 
Gram negative 1 1 0 0 2 

Total 8 14 19 12 53 
P value = 0.838 
 

Antimicrobial susceptibility was done for all 
isolated bacteria from conjunctivitis patients 
and the result was different according to each 
species of bacteria as shown in table 4.  
The most resistant drugs against Staphylococci 
is tetracycline (76.66%) followed by 
erythromycin (70%), trimethoprim (56.66%), 
while gentamycin was the most resistant drug 
against Streptococcus pneumonia (69.23%).  
The best drug to treat conjunctivitis is 
cefotaxime which has 76.66% efficiency against 
Staphylococcus epidermidis and 100% against 
Staphylococcus aureus, Streptococcus 
pneumoniae and Diphtheria species. On the 
other hand, sensitivity to ofloxacillin was 
detected in 56.66% of Streptococcus 
epidermidis, 75% of Streptococcus pneumoniae 
and 84.61% of Staphylococcus aureus. 
 
 
 

Discussion 
Bacterial conjunctivitis can be contracted 
directly from infected individuals or can result 
from abnormal proliferation of the native 
conjunctival flora, contaminated fingers, ocular 
genital spread and contaminated fomites are 
common routes of transmission (17). 
The prevalence of aerobic bacterial 
conjunctivitis is 53% with predominance of 
Gram positive bacteria such as Staphylococcus 
epidermidis as the major pathogens followed 
by Streptococcus pneumonia, which is 
compatible with other studies (18-21). In spite of 
this result, there is study in which Gram-
negative bacteria such as Pseudomonas 
aeruginosa is the predominance 
microorganisms followed by Staphylococcus 
aurous (5). 
Negative culture was detected among 47% 
apart from symptoms and signs of 
conjunctivitis, in which other etiology may the 
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causes such as viral, allergic, anaerobic bacteria 
and Chlamydia that they require special 

technique for their isolation and they are not 
included in this study. 

 
Table 4.  Antimicrobial susceptibility results for all bacterial isolates from conjunctivitis 

 

No% C T:  E:  CN:  CIP:  OFX CTX MEM TM CRO

R 10        

(33.33)

23 

(76.66)

21           

(70) 

12        

(40) 

13      

(43.33)

13 

(43.33) 

7          

(23.33) 

11               

( 36.66) 

17       

(56.66) 

11 

(36.56) 

S 20       

(66.66)

7 

(23.33) 

8 

(26.66) 

17       

(56.66) 

13        

(43.33) 

17 

(56.66) 

23 

(76.66) 

19       

(63.33) 

13       

(43.33) 

18             

( 60) 

I 0 0 1         

(3.33) 

1           

(3,33) 

4                   

(13.33) 

0 0 0 0 1       

(3.33) 
R 0 1       

(25)

2        

(50) 

2         

(50) 

2             

(50) 

1             

(25) 

0 1            

(25) 

0 0

S 4       

(100) 

3        

(75) 

2       

(50) 

2             

(50) 

2           

(50) 

3         

(75) 

4       

(100)

3               

(75) 

4          

(100)

4        

(100) 

I 0 0 0 0 0 0 0 0 0 0

R 2      

(15.38) 

6               

( 46.15) 

7                

( 53.84) 

9                   

( 69.23) 

2                    

( 15.38) 

0 0    3                   

( 23.07) 

6                 

( 46.15) 

1               

( 7.69) 

S 11               

( 84.61)

7             

(53.84) 

6            

(46.15) 

4          

(30.76) 

11          

(84.61) 

11            

(84.61) 

13        

(100) 

10                 

( 76.92) 

7           

(53.84) 

12                  

( 92.3) 

I 0 0 0 0    2           

(15.38) ) 

0 0 0

R 0 0 0 0 1 0 0 0 1            

(50)

0

S 2       

(100)

2     

(100) 

2     

(100) 

2         

(100) 

1           

(50) 

2       

(100) 

2         

(100) 

2               

(100) 

1                   

(50) 

2             

(100) 

I 0 0 0 0 0 0 0 0 0 0

R 0 0 0 0 2            

(100) 

1             

(50) 

0 2            

(100) 

0 0

S 2          

(100) 

  2        

(100) 

2         

(100) 

2         

(100) 

0 1          

(50) 

2       

(100)

0 2         

(100)

2           

(100) 

I 0 0 0 0 0 0 0 0 0 0

R 0 1         

(50)

2          

(100) 

1          

(50)

0 0 1          

(50)

1              

(50) 

2           

(100) 

1         

(50)

S 2           

(100) 

1         

(50)

0 1          

(50) 

2         

(100)

2         

(100) 

1        

(50) 

1              

(50) 

0 1            

(50)

I 0 0 0 0 0 0 0 0 0 0

isolated 

microorganisms 

C: Chloramphinicol(30µg) , T: Teteracycline( 30µg) , E: Erythromycin(15µg) , CN: Gentamicine(10mcg) , CIP: 

ciprofloxacine(10mcg) , OFX: Ofloxacine(5mcg) , CTX: Cefotaxime(30mcg) , MEM: Meropenem(10mcg) , TM: 

Trimethoprime(5mcg) , CRO: Ceftriaxone(30µg) 

antimicrobial antibiotics 

staphylococcus 

epidermidis            

(30)          

Diphtheriod 

Species  (2)  

streptococcus 

pneumonia          

(13) 

Staphylocous 

aurous  (4)               

Gram negative 

bacteria                   

(2)  

Niserihea species                   

(2)   

  
Bacteria may frequently be isolated from the 
conjunctiva of healthy subjects and is 
frequently comprised of same microorganisms 
as the skin flora and upper respiratory tract (22). 
The present study revealed the major causative 
pathogens both in conjunctivitis and healthy 
group are the same in spite of that conjunctival 
flora forms a defensive barrier against 
infection, it also includes major pathogens of 
ocular infections (23).  

The most affected age group is between 1-10 
years and 40-50 years of age, which is 
compatible with study done (24,25) as children 
more prone to infection due improper sanitary 
condition by their parents and adult above 40 
are prone to infection due to contact with dirty 
subject in their work.  
One of the hallmark of conjunctivitis is the 
presence of eye discharge and it was present in 
all positive culture and in 37% of negative 
culture, although different eye discharge was 
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observed but purulent discharge is the 
commonest specifically among Streptococcus 
pneumonia and both cases of Neisseria as 
other study done (26). 
Although 60% of cases of suspected or culture-
proven acute bacterial conjunctivitis are self-
limiting within 1 to 2 weeks of presentation (7) 
the antimicrobial susceptibility profile done in 
this study and revealed that cefotaxime and 
ofloxacillin is the best drug to treat 
conjunctivitis as observed also by others (22) 
followed by gentamycin, ciprofloxacillin and 
meropenem but there are others research in 
which gentamycin is the more sensitive drug 
with ciprofloxacillin (27-29) and other conclude 
macrolide antibiotic eye drop containing 1% 
azithromycin that was approved in the USA in 
2007 is the drug of choice (30). The resistant 
pattern also differs according to bacterial 
species, in general tetracycline and 
erythromycin were the most drugs that 
bacteria exhibited resistance against, while 
Staphylococcus epidermidis showed resistance 
to chloramphenicol which gave better result 
against Staphylococcus aureus and 
Streptococcus pneumonia than tetracycline (31). 
However, there is some researches, in which 
Streptococcus pneumonia is highly resistant 
type of bacteria (32,33).  
This study concluded that bacterial 
conjunctivitis is common in all age group with 
predominance of Gram positive 
microorganisms similar to what was isolated in 
normal healthy subject. Cefotaxim and 
ofloxacillin regarded as the best drug of choice 
for treatment of conjunctivitis. 
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