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Abstract

The current study aimed to assess and compare the bacteriological spectrum of acute and chronic
dacryocystitis and the antibiotic susceptibility and resistance of the causative pathogens to commonly
used antimicrobials. This was a prospective observational study. Cases of dacryocystitis were categorized
as acute or chronic, based on clinical features. Specimens were obtained by sterile cotton swabs from
the lower conjunctival fornix and from the puncta by applying pressure over the lacrimal sac area or by
performing lacrimal syringing. Specimens were inoculated on appropriate culture media and incubated
at 372C for 24-48 hours. Bacterial species were identified based on colony morphology and standard
biochemical tests. Antibiotic Susceptibility Testing was assessed by Kirby Bauer disc diffusion technique
using Mueller Hinton agar following Clinical and Laboratory Standards Institute guidelines. Out of 50
patients, 37 (74%) had chronic dacryocystitis and 13 (26%) had acute dacryocystitis. 35 bacterial species
were recovered. Gram-positive organisms were the most isolated organisms i.e., 27 out of 35 (77.2%).
In chronic dacryocystitis, the predominant bacterial species were Staphylococcus epidermidis (36%).
In acute dacryocystitis, the predominant bacterial species were Staphylococcus aureus (40%). Against
gram-positive organisms, Vancomycin and Linezolid were most effective (100%). Against gram-negative
bacterial species, Amikacin was most effective (100%). High prevalence rate of antibiotic resistance
was found, with 40% of the total bacterial species resistant to 5 or more antibiotics. The alarming
rate of multi-drug resistance underscores the imperative need for tailored antibiotic strategies and
continuous monitoring. Evidence based antibiotic therapy may also help to prevent failures of DCR,
progression to chronicity and antibiotic resistance.
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INTRODUCTION

Dacryocystitis is inflammation of the
lacrimal sac that occurs because of obstruction
of the nasolacrimal duct (NLD).! It presents in
two forms- Acute and Chronic dacryocystitis.
Acute dacryocystitis is acute onset inflammation
which presents with subacute onset of pain and
epiphora. Chronic dacryocystitis is commoner and
presents with chronic epiphora, mucopurulent
discharge and chronic or recurrent unilateral
conjunctivitis.?

Bacteriological spectrum of dacryocystitis
comprises of several bacterial species-
staphylococci, pneumococci, streptococci —
reflecting the conjunctival flora. The bacteriology
of acute and chronic dacryocystitis infections
may differ. The microbial spectrum might shift
over time, resulting in therapy failures.® There
may also be significant geographical variation in
aetiology depending on the climatic conditions.*
The pattern of antibiotic resistance may also differ
across regions.®

The ever-evolving and changing trends
of the already vast spectrum of bacteriology of
dacryocystitis requires more and more study
to ensure choice of appropriate antibiotics.
Progression to chronicity, antibiotic resistance
and recurrence can be reduced with specific
antibiotics to which the pathogens are sensitive.
This information also contributes to postoperative
recovery.

This study was done to unveil the
microbial landscape and antibiotic responses
in acute and chronic dacryocystitis cases of
Western U.P. to facilitate management of these
cases. Cases of congenital dacryocystitis were
not studied. So only patients aged over 20 years
were included. Cases of encysted mucocele and
pyocele were excluded as there would have been
no regurgitation of fluid on pressure in these cases.
Also, cases of maxillofacial trauma or surgery,
recurrence, failed DCR and patients who had taken
any topical or oral antibiotic in the last one month,
wherein the bacterial profile could have been
altered, were all excluded from the study sample.

AIM
To study and compare the bacteriological
spectrum of acute and chronic dacryocystitis

and the antibiotic susceptibility and resistance
of the causative pathogens to commonly used
antimicrobials.

Objectives

1. To study the bacteriological spectrum of
chronic dacryocystitis.

2. To study the bacteriological profile of acute
dacryocystitis.

3. Tocompare the bacterial etiology of acute and
chronic dacryocystitis.

4. To study the antibiotic susceptibility and
resistance of bacterial pathogens to commonly
prescribed antimicrobial agents.

MATERIALS AND METHODS

This was a prospective observational
study, carried out between November 2020 and
April 2022. It was done after obtaining prior
approval and clearance from Institutional Ethics
Committee and written informed consent from
all the participants.

The first 50 consecutive patients,
aged 20 years or more, who presented to the
Ophthalmology OPD and Casualty of our Institute
during the study period, were diagnosed with
acute or chronic dacryocystitis and consented to
undergo bacteriological evaluation, were included
in the study.

Patients were examined and cases
of dacryocystitis were diagnosed. Cases were
categorized as acute or chronic, based on their
signs and symptoms. Pain, redness, and a tender
swelling in the lacrimal sac area, as well as tears or
discharge in the conjunctiva or a lacrimal abscess
was labelled as Acute dacryocystitis. Patients
with long-standing epiphora, mucocele, and
regurgitation of mucoid or mucopurulent material
on pressure on the sac area or on irrigation of the
lacrimal drainage system were diagnosed with
chronic dacryocystitis.¢”

Exclusion criteria

e  Children with congenital dacryocystitis

e Adolescents <20 years of age

e  Encysted mucocele and pyocele

e Patients with common canalicular blockage
Suspected malignancy of sac

e History of maxillofacial trauma or surgery
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e History of topical or systemic antibiotic use in
the past 1 month

e Recurrent cases and cases of failed
Dacryocystorhinostomy

The first 50 consecutive patients
diagnosed with acute or chronic dacryocystitis
and fulfilling the inclusion/exclusion criteria were
enrolled. The subjects underwent a thorough
ophthalmic assessment.

Specimens were obtained by wiping a
sterile cotton swab across the lower conjunctival
fornix of the diseased eye, making sure the swab
did not touch the eyelids. Samples were also
taken from the puncta by applying pressure to
the lacrimal sac area, or by lacrimal irrigation
with saline and collecting the sample from the
refluxing material. Along with swabs, pus discharge
following spontaneous abscess bursting or incision
and drainage were obtained in cases of acute
dacryocystitis.®

Samples of every patient were collected
in two sterile swabs. One swab was inoculated
immediately on 5% Sheep blood agar, Chocolate
agar and MacConkey agar. The other swab was
used for Gram staining for direct microscopy. After
inoculation, the culture plates were incubated
overnight at 37°C. Then the plates were examined
for any growth of organisms. Organisms grown on
the culture plates were identified by gram staining
and standard biochemical tests using standard
laboratory criteria.’ Bacterial species identification
was followed by Antibiotic Susceptibility Testing
(AST). AST was done by Kirby Bauer disc diffusion
technique on Mueller Hinton Agar (MHA) following
Clinical and Laboratory Standards Institute
(CLSI) guidelines.’® The results were declared
as sensitive or resistant. Methicillin-Resistant
Staphylococcus aureus (MRSA) and Methicillin-
Resistant Staphylococcus epidermidis (MRSE)
were tested by Cefoxitin (30ug) disc diffusion
test. Staphylococci demonstrating resistance to
Cefoxitin were considered Methicillin-resistant. All
culture media and antibiotic discs were procured
from Hi-media Laboratories Pvt Ltd, Mumbai,
India.

The data was tabulated, and IBM SPSS
Version 20.0 software was utilised to analyse
it. P value of <0.05 was considered statistically
significant.

RESULTS AND DISCUSSION

Dacryocystitis can become life-
threatening, and can progress to orbital cellulitis,
orbital abscess, meningitis, and cavernous sinus
thrombosis.!* It requires special attention to
initiate appropriate treatment at the earliest.

Out of the 50 patients, 37 or 74% were
suffering from chronic dacryocystitis. 13 patients
or 26% of the patients were diagnosed with acute
dacryocystitis. Chronic dacryocystitis is more
frequently encountered than acute dacryocystitis.
This has also been observed by Bharathi et al.,*
Prakash et al.,”* Mills et al.,** Rizvi et al.*® and Ray
et al.*® in their study.

Majority of the patients (80% of the
total) were >30 years of age. In the acute group
30.8% patients were < 30 years of age and in the
chronic group 16.2% patients were <30 years old.
This difference in distribution of age between the
two groups was statistically significant (p=0.031).
This means that there was significantly higher
number of people aged less than 30 years of age
in the acute group as compared to the chronic
group (Table 1). In the study conducted by Bahram
et al.,*” similar distribution of patients aged < 30
years was seen (35% in acute vs 2.5% in chronic).
Similar results were also reported in Bharathi et
al.*? study (23.6% vs 10% respectively).

Females comprised of majority of the
patients in the chronic group (26 patients or
70.3%) as well as overall (32 patients or 64%).
Chaudhry et al.*® reported a female majority of
65.4%. Sun et al.” reported 85.7% females. The
smaller nasolacrimal canal diameter and hormonal
variables may explain the female predilection.?

Most patients (37 patients or 74%) were
residents of rural areas. Most of the patients
belonged to the upper lower class (23 patients or
46%). Similar findings were reported by Prakash
et al.®®* These patients were likely to be working in
smoky kitchens and engaging in agricultural work
where hygiene may have been poor.

Overall, 35 out of 50 (70%) samples
showed bacterial growth on culture, while 15
(30%) samples showed no growth (sterile sample).
35 bacterial species were recovered from the 35
samples that were culture positive. No sample
revealed mixed growth. However, it should be
mentioned that only aerobic culture testing

Journal of Pure and Applied Microbiology

1873

www.microbiologyjournal.org



Rizvi et al | J Pure Appl Microbiol. 2023;17(3):1871-1879. https://doi.org/10.22207/JPAM.17.3.52

Table 1. Comparing age with type (Acute/ Chronic) of
Dacryocystitis

Table 2. Comparing culture positivity rate in Acute and
Chronic Dacryocystitis

Age Dacryocystitis Total P value Growth Dacryocystitis Total P value
(Years) -
Acut Ch
Acute Chronic cute ronic
Absent 3 (23.0%) 12(32.4%) 15(30.0%) 0.028
<30  4(30.8%) 6(16.2%) 10(20.0%) 0.031 (23.0%) 12 (32.4%) 15 (30.0%)

>30 9 (69.2%)
Total 13 (100%)

31(83.8%) 40 (80.0%)
37 (100%) 50 (100%)

Present 10 (77.0%) 25 (67.6%)
Total 13 (100%) 37 (100%)

35 (70.0%)
50 (100%)

was done in the current study. The 15 samples
that were sterile may have had the presence of
anaerobes, fungal or viral pathogens, which were
not assessed.

Within the acute dacryocystitis group
the bacterial culture was positive in 77% samples
and in 67.6% samples in the chronic group.
Hence, the culture positivity rate was more in
acute dacryocystitis as compared to chronic
dacryocystitis and this was statistically significant
(p=0.028) (Table 2). In a study conducted by Rizvi
et al.,*® bacterial growth was found in 76.47% of
acute cases compared to only 37.84% of chronic
cases. Hence, infectious etiology was significantly
associated with acute dacryocystitis. Contrary
to these findings, Mills et al.** found there was
greater growth positivity rate in chronic cases
compared to acute.

Gram-positive organisms were
most isolated i.e., 27 out of 35 (77.2%). The
gram-negative bacterial species were seen in fewer
samples, i.e., 8 out of 35 (22.8%) (Table 3). The
predominance of gram-positive bacterial species
was also seen when analyzing acute and chronic
dacryocystitis separately. The predominance
of gram-positive organisms in both acute and
chronic dacryocystitis is the general trend in
several previous studies, like those of Bharati et
al.,*> Hartikainen et al.,® Mills et al.,** Chaudhry
et al.®® and Brook et al.** and the commonest of
them are Staphylococcus species (Staphylococcus
aureus and Staphylococcus epidermidis) and

prevalent within the acute group as compared
to the chronic group (30% vs. 20%). However,
the difference was not statistically significant
(p=0.660) (Table 3). Some recent studies, like that
of Bahram et al.,” have suggested an increasing
isolation of gram-negative organisms, especially
in cases of acute dacryocystitis. There are other
recent articles too, that have hinted on the
changing trends in the microbiologic spectrum of
dacryocystitis, including increased prevalence of
Gram-negative and MRSA infections.?>%°

Most common gram-positive bacterial
species found overall was Staphylococcus
epidermidis, found in 28.6% of all samples.
Pseudomonas was the most frequently seen
gram-negative organism and was isolated in 14.3%
samples (Table 4). Ray et al.'® and Briscoe et al.*
also found Pseudomonas aeruginosa to be the
most common Gram-negative organism in their
studies.

Within the chronic dacryocystitis
group, the predominant bacterial species
were Staphylococcus epidermidis (36%),
followed by Streptococcus pneumoniae (28%)
and Staphylococcus aureus (16%). Within the
acute dacryocystitis group, the predominant
bacterial species were Staphylococcus aureus
(40%), followed by Pseudomonas aeruginosa

Table 3. Comparing bacterial species isolated in acute
and chronic dacryocystitis

Streptococcus pneumoniae. Bacterial Dacryocystitis Total P value
In the chronic dacryocystitis group, ipec'es Aeut chrom
i . . e Cute ronic
gram-positive organisms were found in 80% P
_samples, whereas gram-negative were fo-u.nd Gram 3(30.0%) 5(20.0%) 8(22.8%) 0.660
in 20% samples. In acute dacryocystitis, Negative
gram-positive organisms were recovered in Gram 7(70.0%) 20 (80.0%) 27 (77.2%)
70% and gram-negative in 30% samples. Thus, Positive
gram-negative bacterial species were more Total 10 (100%) 25 (100%) 35 (100%)
Journal of Pure and Applied Microbiology 1874 www.microbiologyjournal.org
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and Streptococcus pneumoniae (20%) (Table
4). Correlating strongly with these findings
are the findings of Bahram et al.,’” wherein
Staphylococcus aureus and Pseudomonas species
were more prevalent in acute dacryocystitis
and Staphylococcus epidermidis was more
prevalent in chronic dacryocystitis. As per
Bharathi et al.,*? Staphylococcus aureus (22.3%)
and Pseudomonas species (21.1%) were isolated
as the predominant bacterial species in acute
dacryocystitis, whereas in chronic dacryocystitis,
Coagulase-negative Staphylococcus aureus
(Staphylococcus epidermidis) was the predominant
bacterial pathogen (44.2%). It can be concluded
that the more virulent bacterial species (like

Staphyloccocus aureus) are responsible for acute
dacryocystitis and the indolent bacterial species
(Staphylococcus epidermidis) are more likely to
result in dacryocystitis of chronic onset.

A total of 6 methicillin-resistant bacterial
species were isolated in the study sample, 3 in
the acute group and 3 in the chronic group. The
prevalence of methicillin-resistant strains was
more in acute dacryocystitis as compared to
chronic (30% vs. 12%). However, the difference
was not statistically significant (Table 5). Such
higher frequency of MRSA infections in the acute
group may be because they are more aggressive
and present with acute onset of symptoms and

Table 4. Comparing bacterial species in Acute and Chronic Dacryocystitis

Bacterial species

Acute

Dacryocystitis

Total P value

Chronic

Escherichia coli

Klebsiella pneumoniae
Pseudomonas aeruginosa
Haemophilus influenzae

Gram Negative
0(0)

0(0)
Gram Positive

1(10%)

2 (20%)

1(2.8%) 0.128
1(2.8%)
5(14.3)
1(2.8%)

10(28.6%)

0(0)
1(4%)
3 (12%)
1 (4%)
0.081

Staphylococcus epidermidis
Staphylococcus aureus
Streptococcus pneumoniae

1(10%)
4 (40%)
2 (20%)

9 (36%)
4 (16%)
7 (28%)

8(22.8%)
9(25.7%)

Total

10(100%)

25(100%)  35(100%)

AMOXYCILLIN + CLAVULANIC ACID
MOXIFLOXACIN
OFLOXACIN
LEVOFLOXACIN
CIPROFLOXACIN
CO-TRIMOXAZOLE
CHLORAMPHENICOL
DOXYCYCLINE
AZITHROMYCIN
LINEZOLID
VANCOMYCIN
CLINDAMYCIN
AMIKACIN
GENTAMYCIN
CEFOXITIN
AMPICILLIN

0.00 20.00

40.00

| |
' | ‘
60.00 80.00

100.00 120.00

Figure 1. Overall Antibiotic Susceptibility of Gram-Positive Bacterial species
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are unlikely to be chronic, low-grade infections.

Figure 1 shows the overall sensitivity of
gram-positive bacterial species. Vancomycin and
Linezolid were the most effective antibiotics with
100% efficacy, i.e., all gram-positive bacterial
species recovered in this study were sensitive to
them. Least sensitivity was exhibited to Ofloxacin,
Levofloxacin, and Ampicillin (48.15%). Similarly,
in a study conducted in India by Prakash et al.,*
the gram-positive bacterial species were most
sensitive to vancomycin (100%), tobramycin and
linezolid (99.36%).

Figure 2 shows the overall sensitivity of
gram-negative bacterial species. Amikacin was
the most effective antibiotic with 100% sensitivity.
Least effective against gram-negative organisms
was Ofloxacin (37.5%).

Like the findings of Bharathi et al.,*
Amikacin was highly effective against both
Gram-positive and Gram-negative isolates

(100% against gram-negative, 88.89% against
gram-positive). A possible explanation is that
Amikacin is not frequently used in our region.

A trend of increase in resistance of
ocular pathogens against fluoroquinolones has
been observed. Moxifloxacin, which is a fourth-
generation quinolone, has been reported to have a
broader efficacy against Gram-positive pathogens
as compared to ciprofloxacin.?® This was also
true in the current study, with susceptibility of
ciprofloxacin and moxifloxacin to gram-positive
bacterial species being 51.85% and 77.78%,
respectively, and to gram-negative bacterial species
being 50% and 87.5%, respectively. Ofloxacin had
even lower efficacy than ciprofloxacin. Widespread
use of ciprofloxacin for all bacterial eye infections
in our population has probably led to the decrease
in susceptibility.

MRSA infections of the eye and its
adnexa are a new and increasing problem. We

Table 5. Types and Distribution of Methicillin-resistant Staphylococci in Acute and Chronic dacryocystitis

Bacterial culture isolates Dacryocystitis Total P value
Acute Chronic

STAPH. EPIDERMIDIS -MRSE 1 2 3 0.261

STAPH.AUREUS -MRSA 2 1 3

MRSE: Methicillin Resistant Staphylococcus epidermidis, MRSA: Methicillin Resistant Staphylococcus aureus

Piperacillin + Tazobactum
Cefoperazone + Sulbactum
Cefipime

Moxifloxacin

Levofloxacin
Co-Trimoxazole
Doxycycline

Azithromycin

Tobramycin

Ampicillin

0 20

40

U

0)

0)

D
N
U

o G U

0)
N
U

2

62.5

60 80 100 120

Figure 2. Overall Antibiotic Susceptibility of Gram-Negative Bacterial species
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should consider the possible involvement of MRSA
while treating dacryocystitis.?”” Figure 3 shows the
percentage of Methicillin-resistant Staphylococci
that were sensitive/ resistant to the corresponding
antibiotics. Methicillin-resistant Staphylococci
were those showing resistance to Cefoxitin. All the

ANIC
w

AMOXY
OXACIN ACID

CILLIN+
CLAVUL

w

w w
w w
o Ml
=] [=]
<)
G
N
o [} [=] (=) (=) o o
=t =] =] (<) S =)

(=]

N OXACIN CIN

CHLORA CIPROF
coL

GENTA AMIKAC CLINDA VANCO LINEZO AZITHR DOXYCY MPHENI LOXACI LEVOFL OFLOXA MOXIFL
OMYCIN CLINE

LID

MYCIN MYCIN

IN

w
b
w
v il
=] [=]
o
o

=

MYCIN

TIN

AMPICI CEFOXI
LLIN

MRSA and MRSE isolated in this study sample were
resistant to Ampicillin, Clindamycin, Azithromycin,
Doxycycline, Ciprofloxacin, Levofloxacin and
Ofloxacin. However, 100% Methicillin-resistant
Staphylococci were sensitive to Vancomycin
and Linezolid. Likewise, in a study conducted

=

=

(=)

=

=

1

dl

=
o
(=}
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Figure 3. Antibiotic Susceptibility and Resistance of Methicillin Resistant Staphylococci
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Table 6. Multiple antibiotic resistance pattern

Bacterial species Total RO R1 R2 R3 R4 >R5

E. coli 1 0(0) 0(0) 0(0) 0(0) 0(0) 1/1(100%)
H. influenzae 1 0(0) 0(0) 0(0) 0(0) 0(0) 1/1 (100%)
K pneumoniae 1 0(0) 0(0) 0(0) 0(0) 0(0) 1/1 (100%)
P. Aeruginosa 5 0(0) 0(0) 0(0) 1/5 (20) 0(0) 4/5 (80.0%)
S. Epidermidis 7 0(0) 2/7(28.6%) 2/7(28.6%) 3/7(42.9%) 0(0) 0(0)

S. epidermidis-MRSE 3 0(0) 0(0) 0(0) 0(0) 0(0) 3/3(100%)
S. Aureus 5 0(0) 0(0) 4/5 (80.0%) 1/5 (20.0%) 0(0) 0(0)

S. aureus- MRSA 3 0(0) 0(0) 0(0) 0(0) 0(0) 3/3 (100%)
S. pneumoniae 9 0(0) 1/9(11.1%) 3/9(33.3%) 3/9(33.3%) 1/9(11.1%) 1/9(11.1%)
TOTAL 35 0 3(8.6%) 9 (25.7%) 8(22.9%) 1(2.9%) 14(40.0%

RO- sensitive to all antibiotics, R1 — resistant to 1 antibiotic. R2- resistant to 2 antibiotics, R3 — resistant to 3 antibiotics, etc.

by Gajapati et al.,”® the Methicillin-resistant
CONS showed 100% sensitivity to Linezolid and
Vancomycin.

As seen in Table 6, not a single bacterium
was found to be sensitive to all antibiotics
(RO=0). Most of the bacterial species exhibited
resistance to 2 antibiotics i.e., 25.7% of the total
bacterial culture isolates. 22.9% bacterial species
showed resistance to 3 antibiotics. 40% of the
total bacterial species were found to be resistant
to 5 or more antibiotics. Methicillin-resistant
Staphylococci exhibited resistance to maximum
number of drugs. Broad spectrum antibiotics are
widely prescribed empirically, without definite
diagnosis. This enhances and escalates the natural
antibiotic resistance mechanisms of bacterial
species. This may be responsible for the relatively
higher prevalence rate of resistance in the current
study.

Limitations

This study was carried out in a single
centre with a relatively small sample size.
Additionally, only aerobic culture testing was
performed, and the presence of anaerobic bacterial
species was not studied. Hence, the current study
demonstrates the role of only aerobic bacterial
pathogens and their susceptibility to commonly
used antimicrobials.

CONCLUSION
Knowledge of the underlying etiology of

dacryocystitis facilitates the choice of antimicrobial
agent. The findings of this study contribute to the

existing literature and offer guidance for clinicians
in the region, with implications for global antibiotic
stewardship. The authors recommend conducting
bacterial culture and sensitivity testing before
prescribing antibiotics in these cases. This will help
provide efficient treatment and avoid unnecessary
load of antibiotics, progression to chronicity and
microbial resistance.
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