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Abstract

Background: Bacterial contamination from conjunctiva of surgical eye patients may lead to infective endophthalmitis and identification of 
conjunctival isolates and their antibiotic sensitivity would help in planning appropriate prophylactic interventions. The objective was to 
determine the predominant conjunctiva bacterial flora in patients scheduled for cataract surgery and their antibiotic sensitivity pattern.
 
Materials and methods: The study comprised of 275 consecutive adult patients who underwent cataract surgery from January to April 2017 
and met the inclusion criteria. The participants' socio-demographic characteristics, social, and medical history were obtained through  
interviewer-administered Questionnaire. Conjunctival swabs were collected from patients prior to cataract surgery and used to inoculate 
blood agar and chocolate agar plates and then incubated at 37°C for 18-24 hours. Bacterial identification was then carried out using standard 
methods. Susceptibility testing was done on Mueller Hinton agar based on modified Kirby Bauer methods using the following drugs; 
Chloramphenicol, Ciprofloxacin, Ofloxacin, Levofloxacin, Imipenem, Cefuroxime, Ceftriaxone, Ceftazidime, Amikacin, Gentamicin, 
Tetracycline and Penicillin. Epi Info 7 software was used for univariate and bivariate data analysis as appropriate.

Results: Bacterial growth was seen in 118 (42.9%) of the patients. The bacteria identified were:  Staphylococcus epidermidis (48.3%); 
Staphylococcus aureus (44%); Gram positive bacilli (6%) and Streptococcus species (1.7%). The isolates were susceptible to Imipenem, 
Cefuroxime, Gentamicin, Chloramphenicol, Amikacin and Levofloxacin. Resistance to Tetracycline and Penicillin was also recorded. A 
statistically significant relationship was found between age and culture status (p = 0.0192).  

Conclusion: The predominant bacteria on the conjunctival sac were Staphylococcus epidermidis and Staphylococcus aureus, which were 
sensitive to some commonly perioperative antibiotics like chloramphenicol and gentamicin.
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Original

he global crude prevalence of avoidable blindness and visual impairment in adults T50years and above is 9.58 cases per 1000 people. In 2020, the leading cause of 
blindness was cataract with 15.2 million cases and second leading cause of moderate 
and severe vision impairment with 78.8 million cases (1). The prevalence of blindness 
among adults in Nigeria is 4.2%, with cataract accounting for 43% and the Northwest 
geopolitical zone harbors the largest number of adult blindness with 28.6% (2).

Cataract surgery is the most common operation performed by ophthalmologists with the 
goal of achieving good vision. However, complications may arise, the most dreaded 
complication being postoperative endophthalmitis, although uncommon with an 
incidence of between 0.01% and 0.3% (3), the event may affect the surgical outcome, 
causing permanent vision loss, increased cost and length of hospital stay for the patient 
and causing diffidence for the surgeon.

Conjunctival bacterial flora could be source of infection if introduced into the eye during 
intraocular surgery leading to postoperative endophthalmitis, common organisms are 
Coagulase-negative staphylococcus, Staphylococcus aureus, and Streptococcus species 
 (4-6). An analysis of vitrectomy specimens in 82% of patients with post-operative 
endophthalmitis revealed that the organisms isolated were genetically indistinguishable 
from the isolates recovered from the patient's eyelid, conjunctiva or nose (7). 

There are several published papers on conjunctival flora and susceptibility trends in other 
parts of the world (5, 8-11)  that may not relate to northern Nigeria due to regional 
variations in normal flora, the indiscriminate use of antibiotics, the ever-changing 
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resistance of bacteria to antibiotics and other ocular 
surface diseases that are unique to developing 
countries. Knowledge of conjunctival flora and 
s u s c e p t i b i l i t y  p a t t e r n s  w o u l d  h e l p  t h e 
ophthalmologist to choose prophylactic perioperative 
antibiotic, as vitrectomy is not readily accessible and 
affordable to most patients in Nigeria, and only a few 
hospitals have the equipment with high cost of 
surgery.

Materials and Methods 
Study area
The study was conducted at the National Eye Centre 
Kaduna, a tertiary eye hospital located in Northwest 
Nigeria.

Study Population 
The study was done on 275 adult patients aged 40 
years and above. All patients scheduled for cataract 
surgery recruited from various subspecialty clinics 
during the study period were recruited.

Study Period
This was done between January and April 2017.

Study Design
It was a hospital-based descriptive cross-sectional 
study design.

Sample Size 
Minimum sample size was determined using the 
formula

Where
n= minimum sample size
p= prevalence of positive culture rate was found to be 
65.5% from a study by Nwosu et al South East Nigeria 

(12).
q= 1-p
d= level of significance=0.05

Z= standard normal deviation at 95% confidence 

interval=1.96

Therefore, the minimum sample size was 242
Assuming 90% response rate, to compensate for non-
response

Clinical Evaluation and Data Collection Process
An interviewer administered, pre tested questionnaire 
comprising of two sections, socio-demographic and 
laboratory assessment was administered by the 
researchers. Ophthalmological examination was 
performed on all patients who consented voluntarily 

with exclusion of patients with ocular inflammation, 
contact lens use, those on oral or systemic antibiotics 
and/or steroids within two weeks of presentation.

 After explaining the procedure to the patients, the 
lower lid was retracted manually to expose the inferior 
conjunctival fornix, a sterile swab stick was used to 
swab the conjunctiva from the lateral end to the 
medial end moistened with normal saline avoiding the 
eyelashes or lid skin. The sterile swab was then placed 
back in the Stuart transport medium and transported 
to the microbiology laboratory within six hours 
(viability of organisms in Stuart transport medium is 
between 24 hours and three days). 

Samples from the swabs were aseptically inoculated 
onto blood agar and chocolate agar. The isolation of 
bacteria was done by incubating the agar plates at 
temperature of 37°C for 24 to 48 hours. Aerobic 
atmospheric condition was maintained for the blood 
agar, while 10% carbon dioxide (CO ) atmosphere was 2

for the chocolate agar. Bacterial colonies isolated 
were then characterized based on their morphological 
appearances, colonies were then smeared on a glass 
slide and Gram stained. Biochemical studies done 
include catalase test, oxidase test, Novobiocin 
sensitivity test, Bacitracin sensitivity test and 
Optochin sensitivity test. 

For antibiotics susceptibility testing few pure discrete 
colonies were dipped inside peptone water in a sterile 
test tube to make a homogenous suspension of the 
bacteria which was adjusted and compared with 0.5 
McFarlan standard for turbidity. . A sterile swab stick 
was dipped into the peptone which was then smeared 
uniformly on Mueller-Hinton agar (Oxoid) plate for 
antimicrobial susceptibility testing using agar 
diffusion method according to Clinical and Laboratory 

Standards Institute (CLSI) standard (13). The 
antimicrobial agents tested were: Tetracycline (30 μg), 
Amikacin (30  μg), Chloramphenicol (30  μg), 
Gentamicin (10 μg), Ciprofloxacin (5 μg), Cefuroxime 
(30 μg), Levofloxacin (5 μg), Ofloxacin(5 μg), 
Penicillin(10 μg), Ceftriaxone (30 μg), Ceftazidime (30 
μg) and Imipenem (10 μg) (Oxoid, England). After 24 
hours the plates were examined for growth, and those 
without growth are further incubated for 48 hours, the 
diameters of zones of inhibition were measured to the 
nearest millimetre with a meter rule and the zone sizes 
were interpreted according to the Clinical Laboratory 

Standards Institute (CLSI) interpretation criteria (13).
 
Ethical Clearance 
for the study was sought and obtained from the Ethics 
and Research Committee of National Eye Centre, 
Kaduna. Before the commencement of data collection 
informed consent was obtained from the subjects, 
and structured pre-tested questionnaire was 
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2 Z pq

d²
 n =

2(1.96)  x 0.655 x (1-0.655)
2(0.05)

 n = = 242

n  =    n	 = 242 =268.88 =269s

        0.9    0.9
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administered by the researchers. 

Data Analysis
The data was entered and analyzed using Epi-info 7 
statistical software. The analysed data were 
subsequently presented in percentages, tables and 
charts as appropriate. Chi-square test was used to 
evaluate associations between groups, the maximum 
margin for error (alpha) in the statistical tests was set 
at 5% (0.05) level of significance and p < 0.05 was 
accepted for rejection of the null hypothesis.

Results
A total of 275 patients with age-related cataract were 
examined. Patients were between 40 and 96 years of 
age with a mean age of 63.5 (SD± 10.7). Out of the 
respondents, 160 were male and 115 were female 
(male to female ratio 1.3:1) and the majority reside in 
urban areas (73%) without formal education (51%) as 
shown in Table 1. Microbial isolates were present in 
118 patients and isolates were all Gram-positive 
organisms. 
              
There was increase in bacterial isolation rate as age 
increases with 77.1% of the positive culture found in 
patients 60 years and above which was statistically 
significant (p = 0.0192).

The majority of patients reside in urban areas (73 
percent), with a statistically significant difference 
between the place of residence of the respondents 
and the higher culture in urban patients (p=0.0421). 
Bacterial growth rate of the conjunctival swabs 
showed positive bacterial growth in 118 (42.9%) and 
no growth in 57.1%.

The microbial isolates were present in 118(42.9%) of 

the patients and all were Gram positive organisms: 

4 8 . 3 %  S t a p h y l o c o c c u s  e p i d e r m i d i s ,  4 4 %  

Staphylococcus aureus, 6% Gram positive bacilli and 

1.7% Streptococcus species.(Table 4). The microbial 

isolates were  susceptible to imipenem 92%, 

cefuroxime 83%, chloramphenicol 70%, gentamicin 

68% Amikacin and Levofloxacin 67% each and 

showed high resistance to penicillin 94% and 

tetracycline 62% (Table 2).

Discussion
This study identified the commonest organisms of the 
conjunctiva of cataract surgery patients at NEC, 
Kaduna. The susceptibility trend of isolates to various 
antibiotics has also been shown.
 
More bacterial isolates was seen in patients at or 
greater than 60 years of age in this study. Studies by 
Bekibele and Hatch found that cases associated with 
positive culture occur more frequently with rising age, 

non-literate, male, and diabetics (14, 15). Other studies 
in Nigeria and elsewhere found 60 to 80% of positive 

culture in patients 60 years and above (11, 16) 
However, in this study only increasing age appears to 
have been associated with positive culture which may 
be attributed to small sample size. The high frequency 
for this particular age group may be due to reduced 
immunity and alteration of sebum production and 
moisture level  with adaptation of bacterial 

communities which are affected by aging (17). The 
present study did not find any statistically significant 
difference between literacy level, sex and diabetes 
mellitus.
However, the study found out a statistically significant 
difference between urban and rural dwellers; with 
urban dwellers having a higher bacterial culture. This 
may be attributed to variations in skin conditions as a 
result of differences in occupation, as most city 
dwellers worked indoors with mainly human-derived 

microbes (18). In a study in China on skin microbial 
communities, the result showed that there are higher 
population of certain microbes in urban than rural 

dwellers (17).
Bacteria were isolated in the eyes of about half of the 
study population. This is similar to other studies in 

Nigeria (10, 16),  and other countries (5) , however it 
was found to be less than studies conducted in South-

west Nigeria  and Tokyo (11) but less than studies 

conducted in South-west Nigeria (14), Spain (19) and 
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Table 1 Socio-demographic characteristics of 
patients 

  Characteristics Patients N(%)
Age in years 40 - 59yrs  88(32.0)
  60 - 79yrs  164(59.6)
  80 - 99yrs  23(8.4)
Gender   Male  160 (57.0)
  Female  115(43.0)
Place of residence Urban  201(73.1)
  Rural 	    74(26.9)
Educational status	 No formal  141(51.3)
  education	
  Primary 	   57(20.7)
  Secondary 27(9.8)
  Tertiary  50(18.2)

Table 2. Sensitivity and resistance of the microbial 
isolates to antibiotics (n =118)
Drug  Susceptible (%) Resistance (%)
Imipenem  109 (92)  9 (8)
Cefuroxime 98 (83)  20 (17)
Chloramphenicol 82 (70)  36 (30)
Gentamicin 80 (68)  38 (32)
Amikacin  79 (67)  39 (33)
Levofloxacin 79 (67)  39 (33)
Ceftazidime 69 (58)  49 (42)
Ofloxacin  69 (58)  49 (42)
Ciprofloxacin 68 (58)  50 (42)
Ceftriaxone 65 (55)  53 (45)
Tetracycline 45 (38)  73 (62)
Penicillin  7 (6)  111 (94)
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Phillipines (20) as some of these studies included lid 
which is in close proximity to conjunctiva. All isolates 
in this study were Gram positive organisms which 

concurs with a similar study in Northern (16).

The predominant isolate in this study was 
Staphylococcus species which were found in 92.3% of 
the respondents with Staphylococcus epidermidis 
group (include S. epidermidis, S. haemolyticus, and S. 
hominis) in 48.3% patients, and Staphylococcus 
aureus in 44%.  This conforms to what was observed in 
Ife in which 50% of the isolates were coagulase 

negative Staphylococcus (21), and a similar study in 
United Kingdom in which 42% of the conjunctival flora 

were Staphylococcus aureus (22). This can be due to 
the fact that they are the commonest flora of the 
mucous membrane and skin and since the conjunctiva 
is adjacent to the skin, they may share similar 
microbes.

Gram positive bacilli were isolated in less than one 
tenth of the study respondents. Although, other 
studies in Nigeria have not isolated Gram positive 

bacilli (14, 16).  However, it was isolated in 26% and 

28% in studies in Japan and USA respectively (11, 23). 
This may be due to variation in the colonization status 
of the study population in the geographic location.

With regards to sensitivity patterns, almost all of the 
study isolates were highly sensitive to Imipenem, this 
concurs to studies done elsewhere in which >90% of 

the isolates were susceptible to imipenem (24, 25).  
Cefuroxime was the second most sensitive antibiotic 
in this study with 87% of the isolates sensitive to the 
drug. It is usually used as an intracameral prophylaxis 
postoperatively in the study centre. This is in contrast 
to a study in Oman where only 6% of the isolates were 

susceptible to Cefuroxime (5). This can be explained 
by the relatively higher cost of these antibiotics in the 
study area and unavailability of topical component, 
making the likelihood of abuse less and by extension 
lower resistance by the organisms.
Chloramphenicol which is the commonest self 
prescribed medication in our setting and also used as 
prophylactic drug after cataract surgery was found to 
be effective in about two third of the study isolates. 
This is consistent with the findings in Enugu and 

United States of America (12, 24), this may be due to 
the similarities in the organisms isolated, but other 
studies showed >80% of the isolates were sensitive to 

chloramphenicol (16, 26). The subconjunctival drug 
that is used after cataract surgery in the study centre is 
Gentamicin and sixty eight percent (68%) of the 
isolates are sensitive to it. Similarly, a study in Uganda 
showed 69% of the isolates were also sensitive to 

Gentamicin (27).

Only thirty eight percent (38%) of the isolates were 
susceptible to Tetracycline, unlike a study in Eastern 
Nigeria where >92 % of the isolates were sensitive to 

Tetracycline (12). The low sensitivity to tetracycline 
may be due to the common practice of self medication 
with indiscriminate and prolonged use of the 
medication. Despite its high resistance, there was a 
particular Staphylococcus aureus that was only 
susceptible to this drug, this is a prove to show how 
sensitivity of organism helps in management of a 
condition. The least sensitive antibiotic in this study 
was Penicillin with almost all of the isolates resistant 
to the drug. This finding is consistent with the findings 
in Oman where only 4% of the isolates were sensitive 

to penicillin (28). This may likely be that the organisms 
isolated were penicillinase producing strains of 

Staphylococcus aureus and coagulase-negative (29).

Conclusion
The predominant bacteria found on the conjunctiva of 
preoperative cataract patients were Staphylococcus 
epidermidis group and Staphylococcus aureus, the 
high bacterial isolation in patients ≥60yrs old is 
important since they constitute the majority of 
patients with age related cataract and prevention of 
perioperative infection is necessary. Bacterial isolates 
showed least  res istance to  Imipenem and 
Cefuroxime, hence they may be used to reduce 
bacterial load peri-operatively. Variety of ocular flora 
has remained relatively unchanged but the declining 
effect of in vitro antibiotics efficacy will require 
repeated sensitivity testing of microbes to antibiotics. 
For better patient protection and optimum visual 
results, ophthalmologists must become vigilant and  
establish realistic efforts in antibiotic stewardship.

Limitations
The study's limitations include the fact that it was 
conducted in a hospital, so the findings do not extend 
to the general public and majority of bacteria isolated 
were not species-specific because biochemical 
detection kits were not used. Not all antibiotics used 
for ocular infections such as moxifloxacin, 
polymyxcin-B, vancomycin etc were used in the study.
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