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Abstract

Chronic dacryocystitis is an infection of the lacrimal sac and occurs due to obstruction of the nasolacrimal
duct. It is an important cause of ocular morbidity in India. Objective: 1) To identify various species
of aerobic bacteria causing chronic dacryocystitis 2) To determine the antibiotic sensitivity pattern
of these bacterial species. At a tertiary care hospital in Belagavi, Karnataka, over two year period, a
cross-sectional study was conducted among 60 patients suffering from chronic dacryocystitis. Samples
obtained were subjected to microbiological culture and antibiotic sensitivity testing was done on
identified isolates. Statistical analysis was done using Microsoft office excel 2010. The maximum
(31.67%) number of patients who belonged to the age group of 45-50 years Female were predominantly
affected 50 (83.3%). Majority i.e. 53 (88.34%) had unilateral eye involvement. Of 67 samples collected 42
(62.68%) were culture positive. Gram-positive cocci (65.22%) were the predominant cause of bacterial
infection than Gram-negative bacilli (34.78%). Among Gram-positive cocci, Staphylococcus aureus
(30.43%) and Streptococcus pneumoniae (21.73%) and among Gram-negative bacilli. Pseudomonas
aeruginosa and Klebsiella aerogenes (10.86% each) were the predominant isolates. The most effective
antimicrobial agents for Gram-positive cocci were Gentamicin and Vancomycin (93.33% each) and for
Gram-negative bacilli were Ticarcillin/Clavulanic acid (87.25%), Ticarcillin, Imipenem, and Ceftazidime/
Clavulanic acid (81.25% each). The present study highlights the need for detection of specific etiological
agents and their antibiotic sensitivity which will enable the clinician in efficient patient management
and avoid irrational antibiotic use.
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INTRODUCTION

Dacryocystitis, a common clinical
condition, is an inflammation of the lacrimal sac
and is attributed to obstruction of the nasolacrimal
duct (NLD). NLD obstruction converts the lacrimal
sacinto the reservoir of infection and any organism
that colonizes the nasolacrimal sac could be
responsible for infection®. Bacterial infection
contributes about 60.8-94.9% of all dacryocystitis?
predominantly affecting females®*. Dacryocystitis
may be congenital or acquired and acquired
dacryocystitis further may be acute and chronic.

Acute dacryocystitis patient complains
of watering of the eye, severe pain, redness,
and acute onset of swelling over lacrimal sac
region with edema spreading over the lower
lid and cheek. Streptococcus species is the
most commonly implicated organism in acute
dacryocystitis. It is treated by systemic antibiotics,
anti-inflammatory drugs, and hot compresses3.
Patients with chronic dacryocystitis make a
complaint of continuous watering of the eyes and
mucoid or mucopurulent discharge regurgitation
on pressure over lacrimal sac area or on irrigation
of lacrimal drainage system. It is an important
cause of ocular morbidity in India. Frequently
isolated organisms in chronic dacryocystitis
are Staphylococcus aureus, Streptococcus
pneumoniae, B-hemolytic streptococcus, etc. The
definitive treatment of chronic dacryocystitis is
achieved by dacryocystorhinostomy (DCR). If not
treated in time, it can lead to complications like
conjunctivitis, corneal ulcer, acute on chronic
dacryocystitis, lacrimal abscess, fistula, marked
edema of eyelids, pre-septal and orbital cellulitis,
endophthalmitis, and hypopyon.

Over the years, geographical variation in
the causative agents of dacryocystitis has been
documented®**°, and also there are reports of
change in the causative agents.!! Clinical features
are not that pathognomonic of the etiological
agent. Further, several studies®*® have shown
high antibiotic resistance in bacterial pathogens.
Therefore, identification of the causative bacterial
species along with antibiotic sensitivity testing
is required for effective management. With this
background, the present study was undertaken.

Aims and Objectives
1. To identify various aerobic bacterial species

causing chronic dacryocystitis in the study
setting.

2. Todetermine the antibiotic sensitivity pattern
of these bacterial species.

MATERIALS AND METHODS

A cross-sectional study was conducted
over two years at a tertiary care hospital in
Belagavi, Karnataka. A total of 60 cases of clinically
diagnosed chronic dacryocystitis, who attended the
ophthalmology department of Belagavi Institute of
Medical Sciences, Belagavi were selected by simple
random sampling and a total of 67 samples were
collected from them to be included in the study.
A pretested and semi-structured questionnaire
was used to collect data from each patient about
demographic characteristics like age, gender,
occupation, clinical history like chief complaints,
duration of illness, treatment history, and past
medical history along with laboratory findings.
Exclusion criteria

Patients with congenital dacryocystitis,
acute dacryocystitis, and patients who were on
antibiotics in the past one week were excluded.
Collection of sample

Clinical specimens for bacterial
examination were collected from all these 60
(from a total of 67 eyes, as 7 patients had bilateral
involvement) clinically diagnosed cases of chronic
dacryocystitis after obtaining informed consent.
Chronic dacryocystitis patients are the ones with
persistent watering of the eyes for longer duration,
thickening of the lacrimal drainage system and
regurgitation of mucoid and mucopurulent
material on pressure over lacrimal sac area or
on irrigation of lacrimal drainage system'?. The
patients were asked to wash the face with soap
and water, especially around the affected eye, and
allowed to air dry. After air drying, under aseptic
conditions, three samples were collected with
the help of a sterile inoculating loop one after the
other, from the lower conjunctival cul-de-sac and
everted punctum at the medial canthus of the
affected eye, by applying pressure on the lacrimal
sac area.
Processing of specimen

The materials obtained from the first
samples were inoculated into 5 ml of brain
heart infusion (BHI) broth and after 48 hours of
incubation, were sub-cultured on MacConkey
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agar, Chocolate agar, and Blood agar. Second
samples were directly inoculated onto the
surface of MacConkey agar, Chocolate agar, and
Blood agar and incubated under CO2 tension, to
allow growth of capnophilic bacteria. Organisms
grown in both samples were identified using
standard biochemical reactions®***> and antibiotic
susceptibility testing was performed by Kirby-
Bauer disc diffusion method using appropriate
antibiotic discs (HIMEDIA, Bombay, India) as per
the recommendation of the CLSI. Simultaneously
the test was carried out with standard bacterial
strains'®. Direct smears were prepared from third
samples on the clean microscopic slide for Gram
staining.
Statistical Analysis

Statistical analysis was done using
Microsoft office excel 2010. The data was analyzed
and the results were expressed in percentages.
Ethical Clearance

Obtained from Institutional Ethical
Committee, Belagavi Institute of Medical Sciences,
Belagavi.

RESULTS

A total of 60 patients of clinically
diagnosed chronic dacryocystitis were included
in the study and out of them, 7 had bilateral
eye involvement. So a total of 67 samples were
collected and processed for microbiological culture
and sensitivity.

Table No. 1 depicts the socio-demographic
profile of chronic dacryocystitis cases. Majority i.e.
19 (31.67%) of patients were in the age group of 41
— 50 years with the mean age being 48.43 £ 15.20
years. Females were predominantly affected 50
(83.3%) with a female to male ratio of 5:1. Majority
i.e. 35 (58.33%) were farmers by occupation
and in most of the cases, 54 (90%) had no other
comorbidities. Right eye 31(51.67%) was found to
be affected the most. Fig. 1 shows the distribution
of chronic dacryocystitis cases according to age
and gender. The highest number of cases was seen
among females in almost all age groups as evident
from the Figure no 1.

Outof 67 samplesthat were culturedinthe
study, the majority i.e. 42 (62.68%) were positive.
Among them, a single bacterium was isolated in

Table 1. Distribution of chronic dacryocystitis cases according

to socio-demographic profile (n = 60)

Variables Classification No. of cases Percentage
n (%)
Age (Years) 11-20 1 1.67
21-30 9 15
31-40 9 15
41-50 19 31.67
51-60 5 8.33
61-70 15 25
>70 2 3.33
Gender Male 10 16.67
Female 50 83.33
Occupation Farmers 35 58.33
Homemakers 23 38.33
Industrial workers 02 03
Co-morbidities  Hypertension 04 6.67
Diabetes mellitus 01 1.67
Sinusitis 01 1.67
Normal 54 90
Eye affected Right 31 51.67
Left 22 36.67
Bilateral 07 11.66
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39 (92.85%) samples, while polybacterial growth
(>2 bacteria) was demonstrated in 3 (7.15%)
samples. In the samples with polybacterial growth,
a mixture of Proteus mirabilis and S. aureus
were isolated from one sample, Enterococcus
species and Escherichia coli were isolated from
the second sample and the third sample yielded
a combination of Streptococcus pneumoniae,
Enterobacter species, and Methicillin-resistant S.
aureus (MRSA).

Fig. 2 reveals the spectrum of clinical
isolates causing chronic dacryocystitis. As evident

16

from table 4, Gram-positive cocci 30 (65.22%) were
the predominant cause of bacterial infection in
chronic dacryocystitis than Gram-negative bacilli 16
(34.78%). Staphylococcus aureus 14 (30.43%) was
predominantly isolated followed by Streptococcus
pneumoniae 10 (21.73), Pseudomonas aeruginosa,
and Klebsiella aerogenes each in 5 (10.86%)
samples, CoNS (Coagulase-negative Staphylococci)
4 (8.69%), Escherichia coli 3 (6.52%), Proteus
mirabilis 2 (4.34%), Enterococcus, Viridans
streptococcus and Enterobacter species in 1
(2.17%) sample each.
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Fig. 1. Distribution of cases according to age and gender (n=60)
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Fig. 2. Spectrum of clinical isolates causing chronic dacryocystitis
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Table 2 depicts distribution of chronic
dacryocystitis cases according to clinical signs
and symptoms. All the patients had presented
with watering of eyes. However, symptoms like
fever, ulceration of the eye, intermittent nasal
block, and lacrimal abscess were seen in only
1(1.66%) patient each. Table 3: Distribution of
clinical samples according to consistency, color,
quantity, and Gram stain findings of discharges.

Most of the patientsi.e. 33 (49.2%) had discharge
that was watery in consistency. A large number 31
(46.26%) of discharges were colorless like water
and the majority 34 (50.75%) were scanty. Both
inflammatory cells and bacteria were seen in most
30 (44.78%) of the Gram stain smears.

Table 5 depicts the antibiotic sensitivity
pattern of Gram-positive cocci. 28 (93.33%) of
the clinical isolates of Gram-positive cocci were

Table 2. Distribution of chronic dacryocystitis cases according to Clinical signs and

symptoms (n = 60)

Signs and symptoms No. of cases Percentage
n (%)
Headache 03 05
Fever 01 1.66
Intermittent nasal block 01 1.66
Minor injury to the affected eye 02 3.33
Watering of eyes 60 100
Intermittent discharge of pus from the affected eye 04 6.66
Localized pain 03 05
Burning sensation of the affected eye 05 8.33
Redness of eye 02 3.33
Ulcer of eye 01 1.66
Swelling over lacrimal sac 10 16.66
Lacrimal abscess 01 1.66
Conjunctivitis 02 3.33

Table 3. Distribution of clinical samples according to consistency, color, quantity, and Gram

stain findings of discharge (n = 67)

Properties/ Findings Classification No. of eyes Percentage
n %
Consistency Watery 33 49.2
Purulent 16 23.9
Mucopurulent 14 20.9
Mucoid 04 06.0
Colour Colorless (like water) 31 46.26
Yellow 19 28.35
Cream 09 13.45
Whitish 08 11.94
Quantity on gentle pressure  Scanty 34 50.75
Moderate 29 43.28
Profuse 04 05.97
Gram stain findings Inflammatory cells 15 22.39
Bacteria 07 10.44
Inflammatory cells and bacteria 30 44.78
None 15 22.39
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found sensitive to gentamicin and vancomycin.
The lowest sensitivity was shown to penicillin
G 6 (20% strains), erythromycin 13 (43.33%
strains), and ampicillin 14 (46.66% strains) as
shown in the table. Among 14 Staphylococcus
aureus isolates, 6 (42.85%) were found to be
MRSA (Methicillin-resistant Staphylococcus
aureus). Further Table 6 also depicts the antibiotic
sensitivity pattern of Gram-negative bacilli. All

the isolates of P. aeruginosa were sensitive to
ticarcillin and ticarcillin/clavulanic acid. However,
all demonstrated resistance to chloramphenicol
and erythromycin. Majority i.e. 14 (87.25%) of the
Gram-negative bacilli were sensitive to ticarcillin/
clavulanic acid, followed by ceftazidime/clavulanic
acid, imipenem, and ticarcillin 13 (81.25%) each
as shown in the table. The lowest sensitivity was
shown to ampicillin and chloramphenicol by only

Table 4. Spectrum of clinical isolates causing chronic dacryocystitis (n=46)

Organisms No. Percentage (%)
Staphylococcus aureus 14 30.43
Streptococcus pneumoniae 10 21.73
Pseudomonas aeruginosa, 5 10.86
Klebsiella aerogenes 5 10.86
CoNS (Coagulase-negative Staphylococci) 4 8.69
Escherichia coli 3 6.52
Proteus mirabilis 2 4.34
Enterococcus species 1 2.17
Viridans streptococcus 1 2.17
Enterobacter species 1 2.17
Total 46 100

Table 5. Antibiotic sensitivity pattern of Gram-positive cocci (n=30)

Antibiotics S. aureus Streptococcus CoNS Enterococcus Viridans Total no.
(n=14) pneumoniae (n=4) (n=1) streptococcus of sensitive
(n=10) (n=1) isolates
(n=30)
No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)
Amikacin 11 (78.57) 08 (80) 04 (100) 00 (0) 00 (0) 23 (76.66)
Ampicillin 05 (35.71) 06 (60) 02 (50) 00 (0) 01 (100) 14 (46.66)
Cefazolin 11 (78.57) 08 (80) 03 (75) 00 (0) 00 (0) 22 (73.33)
Cefotaxime 09 (64.28) 10 (100) 04 (100) 01 (100) 00 (0) 24 (80)
Ceftazidime 06 (42.85) 10 (100) 03 (75) 01 (100) 00 (0) 20 (66.66)
Cefuroxime 08 (57.14) 08 (80) 03 (75) 00 (0) 00 (0) 19 (63.33)
Ciprofloxacin 05 (35.71) 10 (100) 04 (100) 00 (0) 00 (0) 19 (63.33)
Clindamycin 12 (85.71) 08 (80) 04 (100) 01 (100) 00 (0) 25 (83.33)
Chloramphenicol 10(71.42) 08 (80) 00 (0) 01 (100) 01 (100) 20 (66.67)
Cotrimoxazole 10(71.42) 06 (60) 02 (50) 00 (0) 00 (0) 18 (60)
Erythromycin 05 (35.71) 06 (60) 02 (50) 00 (0) 00 (0) 13 (43.33)
Gentamicin 12 (85.71) 10 (100) 04 (100) 01 (100) 01 (100) 28 (93.33)
Netilmicin 10(71.42) 10 (100) 04 (100) 00 (0) 00 (0) 24 (80)
sulphate
Ofloxacin 09 (64.28) 06 (60) 01 (25) 00 (0) 00 (0) 16 (53.33)
Penicillin G 0(0) 06 (60) 00 (0) 00 (0) 00 (0) 06 (20)
Tetracycline 12 (71.42) 06 (60) 03 (75) 00 (0) 00 (0) 21 (70)
Teicoplanin 10(71.42) 06 (60) 02 (50) 00 (0) 00 (0) 18 (60)
Vancomycin 13 (92.85) 09 (90) 04 (100) 01 (100) 01 (100) 28 (93.33)
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2 (12.5%) bacilli. One ESBL (Extended-spectrum
beta-lactamase) strain was seen in the Escherichia
coli isolate.

Among 60 patients, 36 patients were
managed conservatively which included topical
and oral antibiotics based on antibiotic sensitivity
test results, to which they responded well
and remained asymptomatic during the study
period. When the causative agent was found to
be susceptible to antibiotics like ciprofloxacin
and gentamicin, which were available for topical
administration, one among them was prescribed in
the form of eye drops. Rest who were resistant to

Fig. 3. Patient with chronic dacryocystitis (Right eye)

these were treated with oral antibiotics to which
they were sensitive. The remaining 24 patients
underwent Dacryocystorhinotomy (DCR).

DISCUSSION

Chronic dacryocystitis is the most
common ocular disease seen in all age groups
with predominance in the fifth decade. Common
causative agents of chronic dacryocystitis include
bacteria like S. aureus, S. pneumoniae, CoNS, and
P. aeruginosa, which may vary from region to
region and from patient to patient. If the condition
is not treated on time, it may lead to various

‘o ?

: ¢
TRL {L

Fig. 4. Patient with lacrimal abscess

Table 6. Antibiotic sensitivity pattern of Gram-negative bacilli (n=16)

Antibiotics Pseudomonas  Klebsiella  Escherichia Proteus Enterobacter Total.
aeruginosa aerogenes coli mirabilis species sensitive
(n=5) (n=5) (n=3) (n=2) (n=1) isolates
(n=16)
No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)
Amikacin 03 (60) 03 (60) 02 (66.6) 00 (0) 01 (100) 09 (56.25)
Ampicillin 01 (20) 01 (20) 00 (0) 00 (0) 00 (0) 02 (12.5)
Cefazolin 02 (40) 03 (60) 00 (0) 00 (0) 00 (0) 05 (31.25)
Cefixime 01 (20) 02 (40) 01 (33.3) 00 (0) 01 (100) 05 (31.25)
Cefotaxime 03 (60) 03 (60) 02 (66.6) 01 (50) 01 (100) 10 (62.5)
Ceftazidime 02 (40) 04 (80) 02 (66.6) 02 (100) 00 (0) 10 (62.5)
Ceftazidime/ 03 (60) 04 (80) 03 (100) 02 (100) 01 (100) 13 (81.25)
Clavulanic acid
Cefuroxime 01 (20) 03 (60) 00 (0) 01 (50) 01 (100) 06 (37.5)
Ciprofloxacin 03 (60) 03 (60) 00 (0) 02 (100) 00 (0) 08 (50)
Chloramphenicol 00 (0) 01 (20) 00 (0) 01 (50) 00 (0) 02 (12.5)
Cotrimoxazole 03 (60) 03 (60) 02 (66.6) 01 (50) 00 (0) 09 (56.25)
Erythromycin 00 (0) 01 (20) 01 (33.3) 01 (50) 00 (0) 03 (18.75)
Gentamicin 04 (80) 03 (60) 02 (66.6) 01 (50) 01 (100) 11 (68.75)
Imipenem 04 (80) 04 (80) 03 (100) 01 (50) 01 (100) 13 (81.25)
Netilmicin Sulphate 04 (80) 03 (60) 00 (0) 01 (50) 00 (0) 08 (50)
Ofloxacin 03 (60) 03 (60) 01 (33.3) 02 (100) 01 (100) 10 (62.5)
Tetracycline 02 (40) 00 (0) 02 (66.6) 00 (0) 01 (100) 05 (31.25)
Ticarcillin 05 (100) 04 (80) 02 (66.6) 01 (50) 01 (100) 13 (81.25)
Ticarcillin/ 05 (100) 04 (80) 03 (100) 01 (50) 01 (100) 14 (87.25)
Clavulanic acid
Journal of Pure and Applied Microbiology 1344 www.microbiologyjournal.org
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complications including endophthalmitis. Hence
identification of causative organisms and selection
of an appropriate antimicrobial agent is of utmost
importance. Besides treating the current infection,
it also curbs the emergence of resistant bacteria®®.

In our study, the predominant age
group affected by chronic dacryocystitis was
41-50 years (31.67%) which is similar to other
studies.*® Female preponderance (83.33%) was
reported in our study which was also noted in
other studies*”"’. This could be due to frequent
NLD obstruction in females owing to the narrow
nasolacrimal canal*®*. Further, hormonal changes
during menopause, can cause decreased tear
production, thereby reducing protection against
infections?. Our study revealed unilateral (88.33%)
eye involvement, that too right (51.67%) eye,
which correlates well with other studies”%",
Dacryocystitis is usually seen in one eye because
asymptomatic nasal afflictions are more common
on one side** and right eye is commonly involved
because of narrow bony canal especially in
females®.

Of 67 samples cultured in our study, 42
(62.68%) samples were culture positive. However,
Bharathi et al® recorded 90%, Shah et al.* obtained
100%, Chaudhary et al.> demonstrated 76.66%,
Chaudhry et al.® obtained 97.3%, Prakash et
al.Y” found 93% culture positivity. Our research
showed less culture-positive rate and this may be
attributed to the fact in the present study samples
were collected using a sterile bacteriological loop
in comparison to others where sterile swabs were
used. Samples were collected with a bacteriological
loop with a high degree of precision and accuracy
thereby eliminating bacterial colonizers in the
vicinity of the canthus.

The present study revealed Gram-
positive cocci (65.22%) as principal causes of
bacterial infection in chronic dacryocystitis which
closely matches with the observations made by
Bharathi et al.?, Shah et al.%, Pradeep AV et al.?,
Das et al.? and Prakash et al.” in their studies. The
predominant Gram-positive cocci in our research
were S. aureus (30.43%) followed by S. pneumonia
(21.73%) which was in line with other studies>*>'7.
On the contrary, few studies have reported
CoNS as the predominant isolate followed by S.
aureus**. Predominant Gram-negative organisms

isolated in our study were P. geruginosa and K.
aerogenes (10.86%) which were obtained in equal
numbers and our study findings correlate well
with the findings reported by other studies®'’. The
source of infection of lacrimal sac could be from
the conjunctiva (endogenous) or contaminated
eye drops or secondary to other infections like
otitis media, rhinitis, stomatitis, etc. The residual
bacteria can also act as opportunistic pathogens
and known to cause dacryocystitis when a suitable
environment sets in?2,

In our study antibiotics were selected
based on CLSI guidelines for Gram positive and
Gram negative organisms and also keeping in
mind the local prescriptions of antibiotics. In our
research, almost all the Gram-positive cocci were
found sensitive to gentamicin and vancomycin
(93.33% each) while maximum resistance was
noted for penicillin G (80%), in confirmation with
other studies®"’. The possible explanation for high
sensitivity for vancomycin could be that it is still
used as a reserve drug. Penicillin has the upper
hand in the development and establishment of
resistance against it because it is an age-old drug
being widely used, with multiple mechanisms of
resistance along with its speedy spread among the
patients.

Our research found ticarcillin/clavulanic
acid (87.25%), followed by ceftazidime/clavulanic
acid (81.25%), imipenem (81.25%), and ticarcillin
(81.25%) as the most effective antibiotics for the
majority of Gram-negative bacilli as these drugs
are last choice of treatment. One extended-
spectrum beta-lactamase (ESBL) producing strains
were effectively picked up by using ceftazidime
and ceftazidime/clavulanic acid. Prakash et al.'”
found tobramycin (100%), gentamicin (100%) as
the most effective antibiotics, and ciprofloxacin
as the most resistant. Chaudhary et al° reported
chloramphenicol (90.90%) and nalidixic acid
(90.90%) as the most sensitive while ciprofloxacin
as the least sensitive. Bharathi et al.® found
gatifloxacin (96.5%) and ofloxacin (94.8%) as the
most effective antibiotics but chloramphenicol
(37.3%) as the least useful antibiotic. There is
variation in antimicrobial sensitivity patterns
because it differs from one geographical region
to other and this may be due to the surfacing of
resistant strains as a result of the arbitrary usage
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of antibiotics. Apart from this, the selection of
antibiotics is done based on local and regional
needs and because of this antibacterial drug
profile in the present study has not been found
to overlapping with the ones used by other
investigators.

CONCLUSION

The hospital should have its antibiotic
policy, based on the local susceptibility profile of
area-specific pathogens. Detection of a specific
etiological agent followed by a specific antibiotic
to which it is susceptible will enable the clinician
in efficient patient management and prevents the
development of antimicrobial resistance.
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