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Objective: This study aimed to evaluate the normal flora of conjunctiva and lid margin, as
well as its antibiotic sensitivity.
Design: This was a prospective cross-sectional study.
Patients and methods: A prospective study was conducted on 120 patients who underwent
cataract surgery at the Phramongkutklao Hospital from September 2014 to October 2014.
Conjunctival and lid margin swabs were obtained from patients before they underwent
cataract surgery. These swabs were used to inoculate blood agar and chocolate agar plates
for culturing. After growth of the normal flora, the antibiotic sensitivity method using tobramycin,
moxifloxacin, levofloxacin, and cefazolin was applied.
Main outcome measures: Normal flora of conjunctiva and lid margin, along with its antibiotic
sensitivity, from patients who underwent cataract surgery was assessed.
Results: A total of 120 eyes were included in this study, and bacterial isolation rates were identified. Five bacteria from the lid margin were cultured, namely, coagulase-negative staphylococcus
(58.33%), Streptococcus spp. (2.5%), Corynebacterium (1.67%), Micrococcus spp. (1.67%),
and Staphylococcus aureus (0.83%). Two bacteria from the conjunctiva were cultured, namely,
coagulase-negative staphylococcus (30%) and Streptococcus spp. (0.83%). Results of antibiotic
sensitivity test showed that all isolated bacteria are sensitive to cefazolin 100%, tobramycin
98.67%, levofloxacin 100%, and moxifloxacin 100%.
Conclusion: Coagulase-negative staphylococci are the most common bacteria isolated from
conjunctiva and lid margin.
Keywords: conjunctival flora, lid margin flora, cataract surgery, sensitivity, antibiotics

Introduction

Correspondence: Narumon Keorochana
Department of Ophthalmology,
Phramongkutklao Hospital,
315 Ratchavidhi Road, Thung Phaya Thai,
Ratchathewi, Bangkok 10400, Thailand
Tel +66 2 763 9300
Email narumon_keo@hotmail.com

237

submit your manuscript | www.dovepress.com

Clinical Ophthalmology 2017:11 237–241

Dovepress

© 2017 Ratnumnoi et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you
hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For permission
for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

http://dx.doi.org/10.2147/OPTH.S109247

Powered by TCPDF (www.tcpdf.org)

Cataract surgery, an intraocular surgery, is considered one of the most frequent
procedures performed in the ophthalmology unit. In addition, the number of patients
who undergo this type of surgery has increased continuously. With the significant
number of operations being performed, postoperative endophthalmitis represents a
serious complication. Its prevalence rate has been estimated to be between 0.07% and
0.12%.1–3 The appearance of this complication mostly leads to worsening of patients’
vision and may result in permanent loss of vision if not treated properly. Moreover,
the prognosis in this case is poor.
Coagulase-negative staphylococcus, Staphylococcus aureus, and Streptococcus spp.
are the common causes of postoperative endophthalmitis.4 In most cases, intraocular
infection occurs as a result of bacteria colonizing the area around the eye, eyelid, lid
margin, and conjunctiva.5 In addition, Thoms et al6 found that there was a greater
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risk of endophthalmitis in those who did not receive topical
antibiotics until the day after surgery. Assessment of compliance in a prospective study indicated that there was a reduction in periocular flora with the administration of preoperative
topical antibiotics.7 Currently, because the preoperative usage
of antibiotic eye drops is frequent, bacteria are prone to be
drug resistant.
According to a report from the Phramongkutklao Hospital,
from 2011 to 2013, there was an increase in the incidence
of postoperative endophthalmitis. As a result, several types
of antibiotics have been adopted pre- and postoperatively.
A guideline was prepared for both pre- and postoperative
use of antibiotics during cataract surgery. Moxifloxacin (eye
drops) is applied 4 times, every 15 minutes prior to surgery
in the preoperative period, whereas cefazolin intracameral,
vigamox (eye drops and intracameral), tobrex (eye drops),
and levofloxacin (eye drops) are antibiotics of choice for
postoperative administration. Even though there are guidelines for pre- and postoperative procedures for cataract
surgeries, with usage of antibiotics (topical eye drops, subconjunctival injection, intracameral injection, and systemic
antibiotics) being prevalent among ophthalmologists, there
are still cases of postoperative endophthalmitis. Root cause
analysis was conducted after higher incidence of postoperative endophthalmitis; the methods included cultures of all
flora from the surface of all surgical instruments as well as
the operating room air. Finally, bacteria cultured from the air
needle were found to be the cause of the outbreak.
Taking this serious postoperative complication into
account, researchers then perceived the importance of conducting research on bacteria cultured from the lid margin
and conjunctiva, together with their response to antibiotics
and their drug resistance.

aged between 30 and 80 years, and no record of topical and
systemic antibiotic use within 7 days prior to sample collection. Patients with blepharitis and periorbital infection were
excluded from this research.

Patients and methods

Patients

Sex
Female
Male
Age, years (mean±SD)
Type of surgery
ECCE + IOL
ICCE
PE + IOL
Eye
LE
RE
Underlying disease
DM
HT
DLP
SLE

A total of 120 patients (120 eyes) who underwent cataract
surgery since September 2014 were enrolled in this research.
The additional criteria included consensual patients,

Abbreviations: ECCE + IOL, extracapsular cataract extraction with intraocular
lens implantation; ICCE, intracapsular cataract extraction; PE, phacoemulsification;
LE, left eye; RE, right eye; DM, diabetes mellitus; HT, hypertension; DLP, dyslipidemia;
SD, standard deviation; SLE, systemic lupus erythematosus.

This research was conducted with patients who had plans to
undergo any type of cataract surgery, such as phacoemulsification with intraocular lens, extracapsular cataract extraction (ECCE), intracapsular cataract extraction, and so on,
between September and October 2014. This sample included
120 patients scheduled for cataract surgery at Phramongkutklao Hospital.
This research was approved by the Phramongkutklao
Institutional Review Board.
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Methods
A total of 120 patients (120 eyes) who underwent cataract
surgery at Phramongkutklao Hospital and met the inclusion
criteria were included in the study. All volunteers had to
sign informed consent forms. Data regarding the patients’
history of treatment and medications had to be approved by
the hospital director.
Sample specimens were obtained prior to the operation
day by using sterile cotton swabs; the samples were then
placed for bacterial culture in blood agar and chocolate
agar plates. Bacteria found on the plates were then tested
for susceptibility to the drugs tobramycin, moxifloxacin,
levofloxcin, and cefazolin. Statistical analysis was performed
using IBM SPSS statistic (version 23), chi-square test, and
Fisher’s exact test, considering the prevalence rate of positive
culture of coagulase-negative staphylococcus as 71%. The
data were recorded on a predesigned sheet and maintained
on an Excel spreadsheet. The baseline characteristics of these
research subjects were recorded.

Results
In this study, the baseline characteristics of the 120 participants were as follows: females, 59.17%; males, 40.83%;
age group according to the inclusion criteria, 30–80 years.
Hypertension was the most common underlying disease in
the patients (Table 1).
Table 1 Patients’ characteristics
Characteristics

N

%

71
49
70.05±8.48 (39–80)

59.17
40.83

5
1
114

4.17
0.83
95.00

55
65

45.83
54.17

37
79
27
1

30.83
65.83
22.50
0.83
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Bacterial isolates

n

%

70
3
2
2
1

58.33
2.50
1.67
1.67
0.83

36
1

30.00
0.83

Diseases

Lid margin
Coagulase-negative staphylococcus
Streptococcus spp.
Micrococcus spp.
Corynebacterium
Staphylococcus aureus
Conjunctiva
Coagulase-negative staphylococcus
Streptococcus spp.

Coagulase-negative staphylococci were the most common
bacteria found on the lid margin (58.33%) and conjunctiva
(30%) (Table 2).
The results showed that coagulase-negative staphylococci
found on lid margin area were associated with hypertension
(P=0.006). In the same way, coagulase-negative staphylococci found on conjunctiva area were associated with hypertension (P=0.001), and also associated with diabetes mellitus
(P=0.028) (Table 3 and 4).
In this study, an increase of age was also related to higher
amount of bacterial colonization (Tables 5 and 6). Furthermore, there was a significant difference in the number of
bacteria found in the conjunctival area, with patients with
diabetes mellitus having more bacteria than those without
diabetes mellitus (P=0.028).
The results of the antibiotic sensitivity test showed that
all isolated bacteria were sensitive to all antibiotics used in
this study. Only 1.33% of isolated bacteria were resistant to
tobramycin (Table 7).

DM
DM
Normal
HT
HT
Normal
DLP
DLP
Normal
SLE
SLE
Normal

n (%)

n (%)

18 (48.65)
32 (38.55)

19 (51.35)
51 (61.45)

40 (50.63)
10 (24.39)

39 (49.37)
31 (75.61)

15 (55.56)
35 (37.63)

12 (44.44)
58 (62.37)

31 (83.78)
53 (63.86)

6 (16.22)
30 (36.14)

63 (79.75)
21 (51.22)

16 (20.25)
20 (48.78)

23 (85.19)
61 (65.59)

4 (14.81)
32 (34.41)

0.028

0.001

0.05

Notes: Statistic analysis: chi-square test; †Fisher’s exact test, significant at P,0.05.
Abbreviations: DM, diabetes mellitus; HT, hypertension; DLP, dyslipidemia.

Characteristics
0.41

a

–
70 (58.82)

Notes: Statistical analysis: chi-square test; aFisher’s exact test, significant at
P,0.05.
Abbreviations: DM, diabetes mellitus; HT, hypertension; DLP, dyslipidemia; SLE,
systemic lupus erythematosus.
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Table 5 Age-related bacterial isolates (lid margin area)

P-value
0.300

1/100
49 (41.18)

n (%)

Age (years)
,60
60–69
.70

Absence

Presence

n (%)

n (%)

6 (50.00)
14 (40.00)
29 (39.73)

6 (50.00)
21 (60.00)
44 (60.27)

P-value
0.793

Note: Chi-square test.
submit your manuscript | www.dovepress.com
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P-value

0.096

Table 3 Coagulase-negative staphylococci associated with
patients’ underlying disease (lid margin area)
Presence

Presence

0.006

Postoperative endophthalmitis is a serious complication of
cataract surgeries, with the potential for developing permanent

Absence

DM
DM
Normal
HT
HT
Normal
DLP
DLP
Normal

Absence

visual loss. Even though there are guidelines for pre- and
postoperative procedures for cataract surgeries, with usage
of antibiotics (topical eye drops, subconjunctival injection,
intracameral injection, and systemic antibiotics) being
prevalent among ophthalmologists, there are still cases of
postoperative endophthalmitis.
According to the study conducted by Taban et al,8 the
incidence rate of postoperative endophthalmitis following cataract surgery has surprisingly increased. Of the
3,140,650 patients who underwent cataract surgeries in the
period 1963–2003, the incidence of an infection in the period
1963–2003 was 0.128%, while it accounted for 0.265% in
the period from 2000 to 2003. The same trend was also noted
at Phramongkutklao Hospital.
There are a number of risk factors related to postoperative infection, including age, underlying disease, history of
use of antibiotics and steroids, types of cataract surgery,
intraoperative complications, postoperative antibiotic use,
and patients’ personal hygiene.
Antibiotic use is now prevalent, and sometimes, it is overused. Overuse of antibiotics can result in an increase of drug
resistance or, even worse, alteration of normal flora. Therefore, this study aimed to study the normal flora of the eye and
its sensitivity to the commonly used antibiotics, especially
those that individuals in Phramongkutklao Hospital used.
Trinavarat and Atchaneeyasakul9 studied postoperative
endophthalmitis after cataract surgery; among the 5 eyes

Discussion

Diseases

Table 4 Coagulase-negative staphylococci associated with
patients’ underlying disease (conjunctival area)
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Table 6 Age-related bacterial isolates (conjunctival area)
Characteristics
Age (years)
,60
60–69
.70

Absence

Presence

n (%)

n (%)

8 (66.67)
26 (74.29)
49 (67.12)

4 (33.33)
9 (25.71)
24 (32.88)

P-value
0.738
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Note: Chi-square test.

with postoperative endophthalmitis after ECCE surgery,
2 eyes were infected with coagulase-negative staphylococci.
When implementing phacoemulsification surgery with
31 eyes, 7 eyes were found to contain coagulase-negative
staphylococci.
This study indicated that more bacteria were found in
the lid margin area than in the conjunctival area. Coagulasenegative staphylococci were the most common bacteria found
in both lid margin in 70 (58.33%) and conjunctiva in 36 eyes
(30%), whereas the second and third most common bacteria
were Streptococcus spp. and Corynebacterium.
Based on the guidelines of the European Society of Cataract
and Refractive Surgeons on prevention, investigation, and management of postoperative endophthalmitis, August 2007, the
most common organisms found in patients with postoperative
intraocular infection were coagulase-negative staphylococci
(33%–77%) and S. aureus (10%–21%); coagulase-negative
staphylococci, the most common bacteria found in the conjunctival culture, were found to be drug resistant, with 14%
resistant to levofloxacin and 17.9% to tobramycin.10 The study
of normal conjunctival flora by Keshav and Basu11 found
that coagulase-negative staphylococci (81.5%) and S. aureus
(3.7%) are the normal flora inhabiting the lid margin and
conjunctiva of normal populations and are the main causes
of acute postoperative endophthalmitis.
In addition, this study showed that an increase in age
is related to higher amount of bacteria. Hoshi et al5 also

Cefazolin
Sensitive
Resistant
Tobramycin
Sensitive
Resistant
Levofloxacin
Sensitive
Resistant
Moxifloxacin
Sensitive
Resistant
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Conclusion
Coagulase-negative staphylococci are the most common
bacteria isolated from the conjunctival and lid margin areas.
Bacterial isolation from the lid margin is greater than that from
the conjunctival area. Almost all the bacterial florae are found to
be highly sensitive to all the antibiotics tested in this study.
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