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ABSTRACT

Introduction: The aim of this study is to report the microbiological spectrum of dacryocystitis and the antibi-
otic sensitivity patterns of the organisms. It was a prospective study done at Department of Ophthalmology,
Dr. D.Y. Patil Medical College and Hospital, Pimpri, Pune in 2015 on 42 cases of dacryocystitis.

Methodology: Patients were diagnosed with dacryocystitis and on the presence of a pus-filled lacrimal sac and
peri lacrimal tissues for acute dacryocystitis. Chronic dacryocystitis patients were diagnosed by ROPLAS Test
and sac syringing and were reviewed for demographic and microbiological profile. The culture results, organisms
isolated, and their antibiotic sensitivity were studied.

Results: In this study 42 clinical samples were evaluated, among them 33(78.5%) were culture positive and rest
were reported as no growth 9(21.5%). Among all positive growth, Staphylococcus aureus encountered as the
commonest isolate (56%) followed by Streptococcus pneumoniae (2%) among the Gram-positive organisms
In the Gram-negative organisms, Escherichia coli (23%) followed by Pseudomonas acruginosa (17%) was seen.
Gram-positive organisms were commonly sensitive to flouroquinolones, penicillins and vancomycin whereas
gram-negative organisms were sensitive to aminoglycosides.

Conclusion: Gram-positive and Gram-negative organisms were predominant in this study. The result has sig-
nificant bearing on the treatment of patients and also when mass cataract surgeries are being performed.

Keywords: Epiphora, Dacrocystitis, Bacteriology
INTRODUCTION Knowledge of the presence of nasolacrimal obstruc-
tion and the potential organisms inoculated is there-
fore of paramount importance before planning any in-
traocular procedure because of the potential risk of
endophthalmitis especially in a country like India
where we still need to fill a huge lacunae in the number
of cataract surgeries.

The mucosa of the lacrimal sac is known to be very
resistant to infection. However, this resistance is com-
promised by distal obstruction of the nasolacrimal
duct! and causes infection of the lacrimal sac. Dacro-
cystitis might present in two forms. Acute dacryocys-
titis is an acute inflammation of the lacrimal sac and
presents as tenderness and erythema of the overlying

tissues and 23% of eyes might present with lacrimal METHODOLOGY

abscess!:2. Chronic dacryocystitis is not only more
common than acute dacryocystitis but also has several
stages of presentation like epiphora, mucoid dis-
charge, conjunctival hyperaemia and chronic conjunc-
tivitis'. This different presentation may be because of
geographical variation in the microbiology of acute
and chronic dacryocystitis and also different nasal pa-
thologies which seem to play a crucial role in develop-
ing dacryocystitis.>*

There has been growing noise about changing trends
in the microbiologic spectrum of dacryocystitis and
where initial studies have shown Gram positive iso-
lates predominantly in most studies, some recent stud-
ies suggested an increasing frequency in gram negative
organisms.>

This is a prospective study and we included patients
with acute and chronic dacryocystitis who underwent
microbiological evaluation presenting between 15t May
2015 to 30 June,2015 at Dr D Y Patil Medical Col-
lege, Pimpri,Pune.

The study was performed with the agreement of ethics
committee and in accordance with the ethical guide-
lines of the hospital. Written informed consents were
obtained from all participants.

Patients were examined by an ophthalmologist, and
cases of dacryocystitis were identified and categorized
as acute or chronic, based on their history, signs and
symptoms. Acute dacryocystitis was diagnosed in pa-
tients with pain, redness, and swelling in the lacrimal
sac area(Figl). Chronic dacryocystitis was diagnosed
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in patients with persistent epiphora and regurgitation
of mucoid or mucopurulent material on pressure over
the sac area or during irrigation of the lacrimal drain-
age system.

All cases of pseudoepiphora and epiphora caused by
diagnoses other than nasolacrimal duct obstruction,
patients with any history of previous infection, maxil-
lofacial surgery, or maxillofacial trauma and the pa-
tients who had received any topical or systemic anti-
biotics for the past one week during their visit to the
hospital were excluded.

Procedure of Sample Collection: The collection of
the samples was performed by applying pressure over
the lacrimal sac and allowing the purulent material to
reflux through the lacrimal punctum, or by irrigating
the lacrimal drainage system with sterile saline and col-
lecting the sample from the refluxing material. The
samples were collected with sterile cotton wool swabs,
ensuring that the lid margins or the conjunctiva were
not touched(Fig 2). The first swab was used for Gram
staining and potassium hydroxide mount and second
was immediately inoculated into culture media like
blood agar, chocolate agar, MacConkey, Nutrient
agar, Sabaurauds Dextrose Agar(Fig 3). Blood agar
and chocolate agar were incubated at 37°C, while
SDA was incubated at 25°C. The plates were observed
daily for the presence of any growth up to 7d. The
isolated organisms were identified by using standard
procedures. Colony characteristic was noted down.
Gram staining was done to identify whether the or-
ganism grown was Gram-positive or Gram-negative.
The organisms were further identified to genus and
species level depending on motility and biochemical
reaction. Also antibiotic susceptibility testing was
done.

Antimicrobial Susceptibility Tests: The standard-
ized Kirby-Bauer disc diffusion test of the Clinical and
Laboratory Standards Institute was used for testing.
The media used was Muelle rHinton agar for non-fas-
tidious organisms. 5% Sheep Blood agar was added to
Mueller-Hinton agar for fastidious organism and it
was read after 16-18 hours. Inoculum turbidity was
adjusted to 0.5 McFarland turbidity tube. A lawn cul-
ture was made on the surface of medium using sterile
cotton swabs and antimicrobial discs were applied.
The plates were incubated for 18-24 hours for non-
fastidious and under 5% CO2 for 24-48 hours at 37
degree Celsius for fastidious organisms. The zone of
inhibition was measured and reported as susceptible
or resistant. For detection of Methicillin resistant
Staphylococcus aureus, oxacillin disc (10 microGram)
was used on Mueller-Hinton agar containing 2% so-
dium chloride.

Statistical Analysis: Chi-square (y2) distribution was
used to test the qualitative distribution. A pvalue
<0.05 was considered as a significant association be-
tween the variables which were tested.

RESULTS

The result depicts that majority of cases were in age
group of 50-60 years followed by 40-50 and 60-70 i.c.
45.23%0,38.11%, 16.66% respectively.(Table 1)

Table 1: Age wise distribution of study partici-
pants (N=42)

Age(years) No. (%)
40-50 16 (38.11)
50-60 19 (45.23)
60-70 7 (16.66)

It was observed that females 27(64.3%) were more af-
fected than males 15 (35.7%). Out of 42 patients,
33(78.6%) had positive growth and 9(21.4%) had no
growth. Out of 33 positive isolates, 21(63.63%) were
Gram-positive and 12(36.36%) were Gram-negative.

Table 2: Growth Pattern wise distribution of cases
in study group (N=42)

Growth No. (%)

Yes 33 (78.6)
Gram Positive 21 (50.0)
Gram Negative 12 (28.0)

No 9 (21.4)

Table 3 shows that most common organism isolated
was staphylococcus aureus ,positive 18cases(55%),
followed by E. Coli positive in 7 cases(21%), followed
by Pseudomonas aeruginosa positive in 5 cases(15%),
followed by streptococcus pneumonia positive in 3
cases(9%)

Table 3: Percentage of organisms isolated

(N=33)

Organism Isolated No. (%)
Staphylococcus Aureus 18 (55)
Escherichia Coli 7 (21)
Pseudomonas Aeruginosa 5 (15)
Streptococcus Pneumoniae 39

DISCUSSION

DACRYOCYSTITIS is an infection of lacrimal sac
secondary to obstruction of nasolacrimal duct. In our
study majority of patients were in the age group of
50-60(43.2%) followed by 40-50(38.2%), and 60-
70(16.6%). Madhusudhan et al ¢ 2005-10 had an av-
erage age of 40.5 years in their study. Prakash R. et al
71in 2012 studied 86 patients of both congenital and
acquired dacryocystitis. Of 86 patients majority (35%)
were in the age group of 4-60 years, of which most
were in between ages 31-45years.
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Table 4: shows the noted antibiotic sensitivity pattern of isolates

Antibiotic Staphylococcus

Aureus

Escherichia

Pseudomonas  Streptococcus Total

Coli Aeruginosa Pneumoniae

Ciprofloxacin(5mcg/disc) 14
Cefuroxime 10
Gentamycin(10mcg/disc) 4
Erythromycin(15mcg/disc) 7
Cottimazole(25mcg/disc) 6
Ofloxacin (5mcg/disc) 1
Azithromycin(15mcg/disc)
Amikacin(30mcg/disc) 2
Cefotaxim(30mcg/disc)
Vancomycin(30mcg/disc) 7
Clindamycin(2meg/disc) 10
Amoxycillin(20/10mcg/disc)
Oxacillin(1mcg/disc) 5
Imipenem(10meg/disc)
CAT(30/10mcg/disc)
Norfloxacin(5mcg/disc)
Ampicillin(10mcg/disc)
CAC(30/10mcg/disc)
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Table 5: Resistance pattern of Bacteriological isolates

Antibiotic Staphylococcus

Aureus Coli

Escherichia

Pseudomonas Total

Aeruginosa

Streptococcus
Pneumoniae

Ciprofloxacin 4
Cefuroxime 8 5
Gentamycin 1 3
Erythromycin 10

Cotrimoxazole 1 1
Ofloxacin 1

Azithromycin

Amikacin 1
Cefotaxim 1
Vancomycin

Clindamycin 5 1
Amoxycillin
Oxacillin 9 1
Imipenem

CAT

Notfloxacin

Ampicillin 1
CAC 1
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Our study is more or less comparable to theirs having
38.2% of cases under the age group of 40-50 years.
Slight variation maybe due to the geographical and liv-
ing conditions of the patients and their occupation.
The study was predominant by female subjects
(64.3%) as compared to male subjects (35.7%). The
female to male ratio was 1.8:1 which correlated with
the findings of Assefa et al in which the female pre-
ponderance was 62.7%.

In the present study chronic dacryocystitis was the
most frequently encountered clinical type (76.2%) fol-
lowed by acute dacryocystitits (23.8%) and no case of
congenital dacryocystitis. This was probably because
of limitation of time and lower incidence of congenital
dacryocystitis. This was more or less similar to the

study carried out by Prakash et al 7 in which 63.7%
cases were of chronic dacryocystitis followed by 25%
of acute dacryocystitis and 11.25% of congenital
dacryocystitis. The most common Gram-positive or-
ganisms isolated worldwide include Staphylococcus
aureus (worldwide), Streptococcus pneumoniae (Af-
rica), and S. epidermidis (USA). Among the Gram-
negative isolates, there is a variable predominance like
that of Haemophilus influenzae (Middle East), Pseu-
domonas aeruginosa (North India and USA), Esche-
richia coli (Europe), and Corynebacterium diphtheriae
(China). Sun et al.8 from China and Brook and Frazier
? from USA, although reported Staphylococcus isola-
tion as the most common, however, found fungus in
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8% (n = 100) and 5% (n = 62) of their isolates, re-
spectively. With Staphylococcus aureus being the
commonest isolate across most studies, focus has
been on the increasing incidence of community-ac-
quired methicillin-resistant Staphylococcus aureus and
the challenges it is likely to post in the future in terms
of antibiotic resistance and treatment. Microbiologic
spectrum of acute dacryocystitis has been studied in
23 patients by the American Society of Ophthalmic
Plastic and Reconstructive Surgery ASOPRS 19, and it
was found that 78.3% of the isolates were Gram-pos-
itive and 21.7% were Gram-negative. Among the
Gram-positive isolates, Staphylococcus aureus was
the most common organism noted, accounting for
50% of all the Gram-positive isolates. Among the
Gram-negative organisms, there was no preponder-
ance of any organism with equal incidence of isolates
of Pseudomonas aeruginosa, Fusobacterium, and
Stenotrophomonas maltophilia.

In our study 42 clinical samples were evaluated,
among them 33(78.5%) were culture positive and rest
were reported as no growth 9(21.5%). Among all pos-
itive growth, Staphylococcus aureus encountered as
the commonest isolate (56%) followed by Streptococ-
cus pneumoniae (2%) among the Gram-positive or-
ganisms and in the Gram-negative organisms, Esche-
richia coli (23%) followed by Pseudomonas aeru-
ginosa (17%). As it has been also common in many of
similar studies, Gram-positive bacteria accounted for
higher isolation rate (63.3%) with comparability of
Kebede et al. ! reported in Addis Ababa, Ethiopia
which showed 62.6% Gram-positives and 37.4%
Gram-negatives and Prakash et al. 2which showed of
94 isolates, 61 (64.89%) were Gram-positive organ-
isms and 33 (35.11%) were Gram-negative organisms.
Interestingly, the current findings and previous re-
ports by Kebede et al. were also in line with most sim-
ilar studies.'t12 However, unlike the ASOPRS group,
our Gram-negative profile was very different with
Escherichia coli and Pseudomonas aeruginosa, ac-
counting for 23% and 17% of all the Gram-negative
isolates, respectively (n=12).

The antibiotic susceptibility pattern varies from region
to region community. This is because of emergence of
resistant strains as a result of indiscriminate use of an-
tibiotics. In our study most of the isolates of Staphy-
lococcus aureus were sensitive to ciprofloxacin
(82.9%), followed by cefuroxime (60.9%) and
clindamycin (58.5%). In case of Streptococcus pneu-
moniae, gentamycin shows highest sensitivity (100%0)
followed by vancomycin (66.6%). The sensitivity
among Hscherichia coli were highest for ceftazidime-
tazobactum (CAT) (70.1%), followed by imipenem
(64.1%). Most of the isolates of Pseudomonas aeru-
ginosa showed utmost sensitivity to ceftazidime-tazo-
bactum (CAT) (80%) followed gentamycin (60%).

Unexpectedly a single isolate was resistant to Amox-
ycillin and Ampicillin, as a result, the emergence of
amoxicillin and ampicillin resistance Staphylococcus
aureus in this teaching hospital may pose therapeutic
problems, and therefore the empirical antibiotic treat-
ment should be avoided and rather performing anti-
microbial susceptibility testing is highly needed.

In this study, the limitations were time and the num-
ber of patients. For better outcome, a larger study
population should be undertaken for a longer period
of time, to know the microbiology and to select effec-
tive drugs of choice for dacryocystitis.
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