RESEARCH PAPER

A comparative analysis of conjunctival microbial flora and the impact of
cataract surgery

Jeevajothi M'", Sozhamadevi S?, Sandhip Kumar M3, Sharthi Inicsha S*, Sheik Ajmal S%, Arul
Balasubramanian®

"Department of Pharmacy Practice, Vinayaka Mission’s College of Pharmacy, Vinayaka Mission’s Research
Foundation (Deemed to be University), Salem, Tamil Nadu, India, Email ID: jeevajothipharmalO@gmail.com, Orcid
ID: 0009-0005-6514-4800
2Department of Ophthalmology, Vinayaka Mission’s Kirupananda Variyar Medical College and Hospitals, Vinayaka
Mission’s Research Foundation (Deemed to be University), Salem,Tamil Nadu, India, Email ID: sozhama@gmail.com,
Orcid ID: 0009-0000-8170-6723
3Department of Pharmacy Practice, Vinayaka Mission’s Kirupananda Variyar Medical College and Hospitals, Vinayaka
Mission’s Research Foundation (Deemed to be University), Salem, Tamil Nadu, India, Email ID:
msandhipkumar786@gmail.com, Orcid ID: 0009-0009-2347-2602
“Department of Pharmacy Practice,Vinayaka Mission’s Kirupananda Variyar Medical College and Hospitals, Vinayaka
Mission’s Research Foundation (Deemed to be University), Salem, Tamil Nadu, India, Email ID:
sharthiinicsha@gmail.com, Orcid ID: 0009-0002-7082-2934
SDepartment of Pharmacy Practice,Vinayaka Mission’s Kirupananda Variyar Medical College and Hospitals, Vinayaka
Mission’s Research Foundation (Deemed to be University), Salem, Tamil Nadu, India, Email ID:
sheikajmal2002@gmail.com, Orcid ID: 0009-0008-4591-7636
Department of Pharmacy Practice,Vinayaka Mission’s Kirupananda Variyar Medical College and Hospitals, Vinayaka
Mission’s Research Foundation (Deemed to be University), Salem, Tamil Nadu, India, Email ID: arul1971@yahoo.com
Orcid ID: 0000-0001-6896-5069

*Corresponding author: JEEVAJOTHI M
Postal Address: Jeevajothi. M, Assistant Professor, Department of Pharmacy Practice, Vinayaka Mission’s College of
Pharmacy, Vinayaka Mission’s Research Foundation (Deemed to be University), Salem- 636008, Tamil Nadu, India.
Email ID: jeevajothipharmal O@gmail.com ORCID ID: 0009-0005-6514-4800

ABSTRACT:

Cataracts persist as the main cause of blindness around the world, and surgery is the only way to cure them and restore
vision in patients who have them. This study seeks to compare the microbial flora in the conjunctival sac of pre-operative,
post-operative, and non-operated eyes of the same cataract patients at a tertiary care hospital in Salem. This study is a
prospective observational investigation carried out over six months involving 30 patients diagnosed with cataracts.
Conjunctival swabs from non-operated, pre-operated, and post-operated cataract patients were obtained and cultured on
blood agar to identify bacterial and fungal flora. The data were statistically analysed using SPSS software (version 28.0).
Of the 90 conjunctival swabs, 70% were found to be from people who hadn’t had surgery, 67% from people who had
surgery, and 36% from people who had surgery. Among all isolated organisms, Coagulase-negative staphylococci were
the most prevalent in preoperative (43%), postoperative (20%), and non-operated eyes (23%), followed by Diphtheroids.
The reduction in microbial growth post-surgery (about 80%) was achieved with the administration of prophylactic
antibiotic eye drops containing Moxifloxacin 0.5% with Dexamethasone 0.1%, compared to a 10% reduction with
Ciprofloxacin 0.3% with Dexamethasone 0.1%, indicating that fourth-generation antibiotics have greater potency than
second-generation agents. Demographic analysis showed that 60% of the individuals were women and 40% were men.
Half of the patients were between the ages of 61 and 70. There were more people with diabetes and high blood pressure.
The study provided evidence that post-operative use of antibiotics, particularly fourth-generation fluoroquinolones, can
reduce colonisation of the conjunctival flora.
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INTRODUCTION:

A cataract is a condition in which the lens of the eye
becomes cloudy, preventing light from properly
reaching the retina and thereby affecting vision.['*! 1t is
claimed that cataract is the leading cause of blindness

* Author for Correspondence: jeevajothipharmal O@gmail.com

around the world. While cataracts are typically thought
of as an age-related condition, they can occur in any age
group. However, they are more common as people
become older. Typically, a person will develop cataracts
in both eyes.! Among the different types, age-related
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cataract is the most frequently observed form.”! In the
early stage, they can be corrected by prescription
glasses; however, as they progress, surgical intervention
becomes necessary.[®”] Common symptoms include
reduced vision, myopic shift, photophobia, monocular
diplopia, and altered colour perception.>® Cataract is
divided into different types according to the opacity and
its location, and is divided into nuclear cataract,
posterior subcapsular cataract, cortical cataract, etc.[®10
The occurrence of cataracts is associated with various
contributing factors such as ageing, congenital
conditions, trauma, radiation exposure, systemic
disorders such as diabetes and endocrine abnormalities,
myotonic dystrophy, nutritional deficiencies, smoking,
alcohol consumption, and prolonged use of
corticosteroids.>= =151 Epidemiological data of about
33 million people worldwide were vision-impaired
(suffering from low vision or blindness) in the year
2020. According to the WHO statistics of 2021, about 54
million people will be blind at the age of 60 years and
above in the developing world by 2025. Among the
global causes of blindness, cataract accounts for about
45% and thus about 40 million people will have cataract
and need cataract surgery by the year 2025.016-18]

Surgery for cataracts is among the most common
operations done in ophthalmology 2!l The chance of
getting endophthalmitis is very rare (0.07% & 0.12%)11:
but sometimes the disease causes blindness and eye
damage.[?>261 Most of the time, infections occur due to
microorganisms present either on the patient's ocular
surface or in the operating room.[?”?8! The conjunctiva
covers the eyelids' inner lining and the sclera. It carries
microorganisms that act as a defence mechanism against

pathogenic organisms. But during surgery, the protection
gets disrupted, causing infection.?®3? Studying bacteria
in pre- and post-operative periods may help reduce post-
operative endophthalmitis.333* The organisms that have
been reported as causing conjunctivitis include
Coagulase-Negative Streptococci, Corynebacterium,
Staphylococcus aureus, and Streptococcus spp.3>37 The
conjunctival flora may differ depending on the
geographical location of the people, since climate,
region, season, dietary/food habits, and patients' specific
factors such as age, sex, co-morbid conditions, and
exposure to drugs differ from person to person. 281 [38-41]
In addition, studies conducted in regions such as China
and Northern India have shown that environmental and
seasonal variations can also influence conjunctival
microbial patterns. #%*?) Numerous studies have
explored conjunctival flora by comparing culture results
from before and after surgical procedures. However,
none of them has specifically studied or reported on the
microbial growth in conjunctival sacs of non-operated,
pre-operated, and post-operated eyes. Therefore, the
present study was conducted in the Southern region of
India, in Salem district, Tamil Nadu.

The aim of this study includes detection and comparison
of the kind of microorganism flora (bacteria and fungi)
present in the conjunctiva of operated or non-operated
eyes of patients with cataract; assessment of any changes
in the kind of microorganism flora resulting from
surgery, medicines, and hospitalization; assessment of
any presence of microorganisms in the conjunctiva of
operated and non-operated eyes of patients with cataract;
and recommending practices that would avoid infections
in such patients.

Fig. No. 2 Matu

MATERIALS AND METHODS:

An observational study was conducted prospectively for
six months at a tertiary care hospital on 30 patients of
both sexes diagnosed with cataracts. There was a total of
90 swabs taken from the conjunctiva: 30 swabs from the

re cataract
non-operated eye, 30 swabs from pre-operative eyes,
and 30 swabs from post-operative eyes of the same
subjects. The experiment was conducted to determine

the presence of microbial flora in the conjunctival sac of
non-operated, pre-operated, and post-operative cataract
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patients. The study protocol was approved by the Ethical
Committee of the Institutional Review Board of
Vinayaka Mission’s Kirupananda Variyar Medical
College & Hospital (Approval No:
VMKVMC&H/IEC/25/237). Informed consent was
obtained from all participants or their legally authorised
representatives. Conjunctival swabs were collected
using sterile techniques from patients undergoing
cataract surgery and from individuals with normal
vision. The swabs were immediately taken to the

microbiology laboratory at Vinayaka Mission’s
Kirupananda Variyar Medical College & Hospital for
analysis. Swabs were used aseptically to collect material
from the inferior conjunctival sac and inoculated into
sterile culture media. Bacterial cultures were grown on
blood agar plates, and growth was evaluated after 24-72
hours, while that of fungi was evaluated after 5-6 days.
The data were analysed using SPSS software (version
28.0)

Sterile swabs were prepared.

1

The sterilised swab was gently rubbed on the lower lid margin or ocular surface.

1

The collected swab was immediately placed into a sterile tube containing transport medium.

1

The sample was sent to the laboratory for culture.
L
Samples were incubated and observed for microbial growth:
v’ 24-72 hrs for bacterial growth
v' 5-6 days for fungal growth

1

Microorganisms were identified and recorded for analysis.

Fig. No. 3 Procedure for conjunctival swab collection and microbial culture analysis

PATIENT SELECTION CRITERIA:

The study will be conducted on patients diagnosed with
age-related cataracts and who are over 40 years of age
and capable of giving informed consent. The study will
exclude patients with active ocular infections, such as
conjunctivitis; previous ocular surgery that affects the
conjunctival flora; those receiving antibiotics; those with
ocular trauma or inflammatory diseases, or who are
pregnant or lactating.

RESULTS:
A study was conducted involving 30 patients, from
whom a total of 90 conjunctival swabs were collected.

This included 30 swabs from preoperative eyes, 30 from
postoperative eyes, and 30 from the non-operated eyes
of the same patients.

Among the study population, 60% were women, and
40% were men. The 61-70-year age group showed the
highest incidence of cataract, accounting for 50% of
cases. According to the occupational analysis, daily
wage workers were the most affected group, accounting
for 33% (x> = 8). A considerable proportion of patients
had comorbid conditions, with 46% (y?> = 7) presenting
with both diabetes mellitus and hypertension. Alcohol
consumption was the most common habit observed
(39%, x> = 0.03).

Table No. 1: Analysis of study population according to demographic and clinical variables

Characteristic | Category Percentage Chi- Square
(%) o)
Gender Male 40 -
Female 60 -
Age 61-70 years 50 -
Distribution
Occupation Daily wage workers 33 8
Comorbidities | DM + HTN 46 7
Habits Alcohol consumption 39 0.03

Out of 90 swabs, 20 (67%) pre-operative samples showed microbial growth, whereas only 11 (37%) post-operative
samples were positive. In non-operated eyes, 21 (70%) samples showed microbial growth.

Table No. 2: Comparison of microbial growth (total samples) in Pre and Post-cataract surgery and the normal
eye in the study population
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Positive IPercentage of
Samples Microbial Chi-square [P value
Microbial Growth Found((y?)
Growth (%)
Preoperative 20 67 1.8 0.17
eyes
Postoperative(ll 37 0.0909 0.76
eyes
INon-
operated eyes[21 70 0.904 0.82

Coagulase-negative Staphylococci (CNS) were the most commonly isolated organisms, which accounted for 43% (x> =
0.9), 20% (x*> = 0.04), and 23% (y*> = 0.58) in pre-operative, post-operative, and normal eyes, respectively. The second
most frequently isolated organism was Diphtheroid, which accounted for 23% (¥* = 0.9), 17% (¥*>= 0.04), and 17% (3> =
0.01) in pre-operative, post-operative, and normal eyes, respectively. Other organisms isolated in normal eyes included
Streptococcus species (17%, x> = 0.01) and Cutibacterium species (13%, x> = 0.03).

Table No. 3: Distribution of isolated microbes in pre-operative, post-operative, and Non-operated eyes

Bacterial Preoper | Chi-Square | Postope | Chi- Non- Chi-
growth ative Value (y?) | rative Square operated | Square
(%) (preoperati | (%) Value (¢*) | Eyes Value ()
ve) (postoperat | (%) (non-
ive) operated
eyes)
Coagulase-
negative 43 0.9 20 0.04 23 0.58
staphylococc
i
CNS
Diphtheroid | 23 0.9 17 0.04 17 0.01
s
Streptococc
us species - - - - 17 0.01
Cutibacteriu
m species - - - - 13 0.03

The study revealed that maximum microbial growth was observed in preoperative eyes (67%) and non-operated eyes
(70%), whereas in postoperative eyes, it was 37%, which is a reduction. The absolute difference in the reduction in
microbial growth from pre- to post-operative is 30%, whereas the reduction in microbial growth from the preoperative to
the postoperative period is 45%. The relative reduction in microbial growth in the postoperative period compared to the
preoperative period following cataract surgery with antibiotics.

Table No. 4: Comparative analysis of microbial growth with absolute and relative risk reduction in pre- and post-
operative eyes

Study group Bacterial and | Percentage for | Absolute Relative reduction
Fungal Growth Microbial Growth (%) | difference

Pre-operative 20 67 - -

Post-operative 11 37 30% 45%

A significant reduction in microbial growth was observed post-operatively (37%) compared to pre-operative levels (67%).
The absolute reduction was 30%, while the relative reduction reached 45%.

Patients treated with moxifloxacin 0.5% combined with dexamethasone 0.1% showed an 80% reduction in microbial
growth, whereas those treated with ciprofloxacin 0.3% with dexamethasone 0.1% showed only a 10% reduction. However,
no statistically significant difference was observed (p = 0.067).

1JDDT, Volume16 Issue 76s, 2026
Page: 668



A comparative analysis of conjunctival microbial flora and the impact of cataract surgery
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Fig. No.4 Comparison of post-operative medications and reduction of microbial growth after the use of post-
operative medication

DISCUSSION:

The present study showed that microbial growth was
highly prevalent among both pre-operative (67) and the
unoperated eyes (70), which implies the existence of
normal conjunctival flora. In all the groups, the most
common isolate was coagulase-negative Staphylococcus
(CNS). Such results support the perception that native
conjunctival flora may serve as a possible cause of
postoperative infections, especially endophthalmitis.

A significant reduction in microbial growth was
observed in the eyes after surgery (37%). This may have
been because antibiotics were given before the surgery
to prevent infection. The mixture of moxifloxacin 0.5%
and dexamethasone 0.1% in the current research yielded
a significant reduction in microbial colonisation (about
80%). Formulations with ciprofloxacin showed
relatively less efficacy, in contrast. This difference may
be attributed to increased antimicrobial activity and a
broader spectrum of fourth-generation fluoroquinolones,
including moxifloxacin, which has effective coverage of
both Gram-positive and Gram-negative
microorganisms.

The present findings are in agreement with earlier
research reports. For example, a recent investigation by
Ranjan et al. (2024) found that microbial colonisation of
the conjunctiva is prevalent among patients with
cataracts, with the most commonly cultured bacteria
being coagulase-negative staphylococci ) Another
important aspect highlighted by the study was that,
although antibiotic prophylaxis greatly reduces the
number of microbes present, it is very unlikely that total
eradication would occur.

Similarly, Suto et al. reported that Coagulase-negative
staphylococci and  Diphtheroids constitute the
predominant normal flora of the conjunctival sac before
cataract surgery?¥ The finding correlates with that of
this study. They found that endogenous microbial flora
in the eye plays an important role in postoperative
infections. They also stressed the importance of
microbial evaluation before operation as well as
antibiotic prophylaxis.

From the current study, there is an obvious decrease in
the number of microbes after administration of
postoperative antibiotics, with better results with

moxifloxacin 0.5% and dexamethasone 0.1% than with
ciprofloxacin. The superior reduction in microbial
colonisation achieved by moxifloxacin in this study
indicates its wider and more consistent spectrum against
microorganisms existing in the conjunctival sac,
especially Coagulase-negative  Staphylococci and
Diphtheroids.

Similar findings have been cited by Ratnumnoi et al.
(2017), who established that fluoroquinolones are very
effective against both Gram-positive and Gram-negative
bacteria found in the conjunctival flora of cataract
patients U9l, These results justify the application of
fluoroquinolones as prophylaxis agents and are in line
with the positive results in the current study.

Moreover, it was also seen that newer generations of
fluoroquinolones have excellent antimicrobial efficacy
and higher activity against resistant organisms compared
to older generation agents like ciprofloxacin, as reported
in Gentile et al.'s (2014) study B3, This correlates with
the present findings, which indicate that ciprofloxacin-
based regimens had a comparatively low effectiveness.
The enhanced effect of moxifloxacin could also be
connected with its high tissue penetration and
pharmacodynamics.

Furthermore, because of the prevalence of these
disorders among the patients, there could be an
additional factor where the existence of systemic
disorders may affect the colonisation of the conjunctiva
with microorganisms. This is supported by the results of
Gupta et al. (2024), who stated that the observed
differences were due to demographic factors and
systemic disorders as well as differences in geographical
location, yet Staphylococcus remained the most
common isolate?®]

Though the number of microbes decreased following the
surgery, it did not decrease to zero, which implies that
there is still some risk of infection. The findings
underscore the importance of maintaining stringent
aseptic conditions during surgery, in addition to the
administration of antibiotics. Although no statistical
significance was found between the two antibiotics, the
results point towards the use of fourth-generation
fluoroquinolones.
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Overall findings highlight the importance of recognising
conjunctival microbial flora and selecting suitable
preventive strategies to minimise the risk of
postoperative complications following cataract surgery.

CONCLUSION:

In summary, the findings of this study indicate that
conjunctival microbial colonisation is common among
cataract patients and shows a significant reduction
following cataract surgery with appropriate post-
operative antibiotic therapy. The predominance of
coagulase-negative Staphylococci in non-operated, pre-
operative, and post-operative eyes highlights their role
as normal ocular flora as well as potential pathogens in
post-operative infections.

The study findings indicate that the use of fourth-
generation fluoroquinolones, particularly moxifloxacin,
is more effective in reducing microbial load compared to
ciprofloxacin-based regimens. Although a substantial
decrease in microbial growth was observed after surgery,
complete eradication was not achieved, suggesting a
persistent risk of infection. In addition, certain
demographics such as old age and comorbid diseases
such as diabetes mellitus and hypertension can play a
role in bacterial colonisation.

It is therefore important to adhere strictly to asepsis in
surgical procedures and the appropriate utilisation of
antibiotics after surgery. This will help avoid infections
and enhance surgery outcomes among patients with
cataracts. More studies are required for validation
purposes.
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