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ABSTRACT 
Background: Endophthalmitis is a severe eye infection that may result in permanent loss of 

vision. Most cases are exogenous as a complication of ocular surgery or from ocular trauma. 

Diagnosis is clinical, supported by cultures of the vitreous and/or aqueous. Intravitreal injection 
of antibiotics is an important component of treatment. The visual outcome depends partly on the 

pathogen. Endophthalmitis is an emergency case, and prompt diagnosis and treatment are 

essential for saving the vision. 
Purpose: To describe the microbiological profile obtained from the vitreous and/or aquous tap 

from the patients diagnosed with endophthalmitis who underwent pars plana vitrectomy. 
Methods: Retrospective review of the medical records from the patients diagnosed with 

endophthalmitis in Cicendo Eye Hospital from January to June 2019 who underwent pars plana 

vitrectomy and intravitreal antibiotics injection, which the vitreous and/or aquous tap specimen 
was delivered to the laboratorium for microbiological profile evaluation. The clinical 

information of the patients were also obtained, such as the history of previous ocular surgery or 

trauma, the onset of endophthalmitis signs and symptoms, and the timing of the vitrectomy 
procedure. The visual acuity of the affected eye was documented on the day before the 

vitrectomy and the follow up day-1, day-7, and day-30. 
Results: Thirty eyes were included, 20 eyes (66.7%) with previous ocular surgery, 8 eyes 

(26.7%) with previous ocular trauma, and 2 eyes (6.6%) without any history of both. The onset 

were mostly early within 3 days (60%) after the ocular surgery and the remaining was acute 
onset before 6 weeks (40%). Most of the cases (90%) were conducted the pars plana vitrectomy 

procedure immediately (on the same day) after the diagnosis. The total of eye with visual acuity 

of HM was decreasing through the POD-1 and POD-30 (n=13 and 4 respectively), and the total 
of eye with visual acuity of 1/60 and better was increasing through the POD-1 and POD-30 

(n=4 and 13 respectively). There were 13 culture-positive result (43.33%) from total samples. 
Among the microorganisms isolated, CoNS (Coagulase-Negative Staphylococcus) were still the 

predominant isolates (20%, n=6). There were 3 bacterial strains which showed antibiotic 

resistency upon several groups of cephalosporins and fluoroqunolones. 
Conclusions: Some good predictors for visual acuity outcome for patients with endophthalmitis 

were the culture-negative results and the better initial visual acuity at the time of diagnosis. 
There were a number resistency upon antibiotics among the CoNS species isolated.   

Keywords: endophthalmitis, pars plana vitrectomy, visual acuity, microbiology, culture, 

pathogen, antibiotic susceptibility 

 

 

INTRODUCTION  

     Endophthalmitis is one of the most 
devastating eye infections and may lead 

to irreversible blindness in the infected 

eye within hours or days of symptom 

onset. Endophthalmitis refers to the 
suppurative infection of the internal 

content of the eye, that is the vitreous 
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and aqueous by bacteria or fungi. 

Endophthalmitis may be either 
exogenous, in which microbes on the 

ocular surface or from an external source 
are introduced into the eye, or 

endogenous, arising from hematogenous 
seeding of pathogens during bacteremia 

or fungemia. Most cases of 
endophthalmitis are exogenous. 

Exogenous endophthalmitis is further 
divided into several categories, primarily 

by risk factor, such as post-cataract 
surgery, post-intravitreal injection, bleb 

related, and post-traumatic injury. It is 
important to identify the category of 

endophthalmitis, as this may influences 
the typical presentation, microbiology, 

and visual outcome. Post-operative and 
post-traumatic endophthalmitis are the 

major types of endophthalmitis seen 
worldwide, with post-operative 

(primarily post-cataract surgery) cases 
accounting for 40 to 80% and post-

traumatic cases comprising 2 to 15% of 
all endophthalmitis cases.

1-3
 

Most cases of acute post-cataract 
endophthalmitis are bacterial, patients 

complains are decreased vision (95% of 
cases), red eye (80%), and eye pain 

(75%). The source of infection in most 
cases is the patient’s resident ocular 

surface or lid skin flora that is the 
coagulase-negative staphylococci(CoNS) 

species. Approximately 30% of post-
cataract endophthalmitis cases are 

culture negative. Of culture-positive 
cases, Gram-positive cocci comprise 

approximately 95% of isolates, with 
coagulase-negative staphylococci the 

primary pathogens (70% of cases).
 1-3

 
     The purpose of this study is to 

describe the microbiological profile 
obtained from the vitreous and/or aquous 

tap from the patients diagnosed with 
endophthalmitis who underwent pars 

plana vitrectomy and intravitreal 

antibiotic injection. 

 

METHODS 
We performed a retrospective 

review from the medical records of the 
patients diagnosed with endophthalmitis 

in Cicendo Eye Hospital from January to 
June 2019. All the patients who 

underwent pars plana vitrectomy after 
diagnosed with endophthalmitis were 

included in this study, and the vitreous 
and/or aquous tap specimens were 

delivered to the laboratorium for 
microbiological profile evaluation. The 

clinical information of the patients were 
collected from the medical records, 

including the demographic information, 
history of previous ocular surgery or 

trauma, onset of patients symptoms 
associated with the endophthalmitis, the 

timing of the diagnosis, and the timing 
of the vitrectomy procedure. The visual 

acuity of the affected eye was 
documented on the day before the 

vitrectomy procedure and the follow up 
day-1, day-7, and day-30. The exclusion 

criteria were incomplete medical 
records, and the patients who did not 

come for follow up until 1 month period 
after the vitrectomy.  

The pars plana vitrectomy procedure 
was conducted in all patients in the 

operating theatre and an intravitreal 
injection of antibiotics (vancomycin 1 

mg and ceftazidime 2 mg) was done 
during surgery. The specimens were 

obtained from either aquous humor, 
vitreous humor, or both. The specimens 

were collected within 1 ml syringe in a 
sterile fashion and then delivered to the 

laboratorium for further microbiological 
profile evaluation. The specimens were 

plated on blood agar, chocolate agar, and 
Sabouroud’s agar for detection of 

bacteria and fungi. Giemsa, Gram, and 
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KOH stains were also performed on all 

specimens.  
 

RESULTS 

Thirty patients were included in this 
study, with the mean age 51.7 ± 17.46 

years (range 10 - 78 years old) and 
proportional ratio between sex and 

laterality of the eyes affected (Table 1). 
Based on the endophtalmitis categories, 

there were 20 eyes (66.7%) with 
previous ocular surgery with cataract 

surgery as the most prior surgery 
performed, 8 eyes (26.7%) with previous 

ocular trauma, and 2 eyes (6.6%) 
without any history of ocular surgery nor 

ocular trauma. 
 

Table 1. Characteristics of the patients 

Variables n % 

Age   51.7  ±  17.46 

Sex 

  Male 17 56.67 

Female 13 43.33 

Eye affected 

  Right 15 50 

Left 15 50 

Endophthamitis categories 

Post cataract surgery 18 60 

Bleb-related 1 3.33 

Post intravitreal injection 1 3.33 

Traumatic injury 8 26.67 

Unknown causes 2 6.67 

Onset from surgery 

  Early onset (day 0-3) 12 60 

Acute (<6 weeks) 8 40 

Chronic (>6 weeks) 0 0 

Timing of diagnosis  

  <6 weeks 25 83.33 

>6 weeks 5 16.67 

Timing of vitrectomy 

  Immediate 27 90 

Later  3 10 

 

The onset of the symptoms were 
mostly experienced by the patients early 

within 0-3 days after the previous ocular 

surgery. The endophthalmitis cases in 

this study were mostly diagnosed within 
6 weeks after the ocular surgery or 

ocular trauma, and most of the cases 
were conducted the pars plana 

vitrectomy procedure immediately (on 
the same day) after the endophthalmitis 

diagnosis. 
After the pars plana vitrectomy 

procedure was conducted, the visual 
acuity of the patients were followed up 

on the day-1, day-7, and day-30 (Table 
2). The total of eye with visual acuity of 

HM was decreasing through the POD-1 
and POD-30 (n=13 and 4 respectively), 

and the total of eye with visual acuity of 
1/60 and better was increasing through 

the POD-1 and POD-30 (n=4 and 13 
respectively). The total of eye with 

visual acuity of NLP and LP was quite 
the same through the POD-1 and POD-

30. 
 

Table 2. Visual acuity of the affected eye 
Visual 

Acuity 
Pre- POD-1 POD-7 POD-30 

NLP 2 2 1 3 

LP 10 8 8 7 

HM 15 13 6 4 

CFFC 0 3 3 3 

1/60-better 3 4 12 13 

 

Table 3 shows us the 
microbiological culture profile of the 

specimens in this study. All of the 
specimen were collected during the 

vitrectomy procedure (vitreous humor 
sample), and there were 2 cases with 

additional aquous humor samples and 1 
case with additional sample taken from 

blood. There were 13 culture-positive 
result (43.33%) from total 30 samples 

obtained. Among the microorganisms 
isolated, CoNS (Coagulase-Negative 

Staphylococcus) were the predominant 
isolates (20%, n=6), followed by the 
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gram negative bacillus Sphingomonas 

paucimobilis (10%, n=3), and other gram 
positive and gram negative bacteria 

species. No fungi species was isolated 
from all specimens obtained. 

 
 Table 3. Microbiological culture profile  

Variables N % 

Origin of specimens 

Vitreous only 27 90 

Vitreous + aquous 2 6.67 

Vitreous + blood 1 3.33 

Culture status 

  Culture positive 13 43.33 

Culture negative 17 56.67 

Isolated microorganisms 

  Staphylococcus epidermidis 3 10 

Staphylococcus haemolyticus 1 3.33 

Staphylococcus lentus 1 3.33 

Staphylococcus warneri 1 3.33 

Sphingomonas paucimobilis 3 10.00 

Streptococcus pneumoniae 2 7 

Micrococcus luteus 2 6.67 

Kocuria kristinae 1 3.33 

Pseudomonas aeruginosa 1 3.33 

Acinetobacter baumannii 1 3.33 

 

Table 4 shows us the antibiotics 

susceptibility of the isolated 

microorganisms. There were 3 

microorganism strains that showed 

resistency result to some antibiotics 

(n=3, 18.75%). The strain 

Staphylococcus epidermidis (1) showed 

resistency upon Moxifloxacin, 

Ceftriaxone, Cefotaxime, and 

Ciprofloxacin. The strain 

Staphylococcus epidermidis (2) showed 

resistency upon Fluoroquinolone group 

(Moxifloxacin and Ciprofloxacin). The 

strain Staphylococcus warneri showed 

resistency upon 3
rd

 generation of 

Cephalosporin (Ceftriaxone and 

Cefotaxime). From all the 

microorganisms isolated, there were no 

report of resistency on Vancomycin, and 

no data of susceptibility on Ceftazidime. 

 

Table 4. Antibiotics susceptibility of the 

isolated microorganisms 

Pathogens Van Caz Mxf Cro Ctx Cip 

Staphylococcus 
epidermidis (1) 

S - R R R R 

Staphylococcus 
epidermidis (2) 

S - S R R S 

Staphylococcus 
epidermidis (3) 

S - S S S S 

Staphylococcus 
haemolyticus 

S - S S S S 

Staphylococcus 
lentus 

S - S S S S 

Staphylococcus 
warneri 

S - S R R S 

Sphingomonas 
paucimobilis (1) 

- - - S - S 

Sphingomonas 
paucimobilis (2) 

- - - S - S 

Sphingomonas 
paucimobilis (3) 

- - - S - S 

Streptococcus 
pneumoniae (1) 

S - S - - - 

Streptococcus 
pneumoniae (2) 

S - S - - - 

Micrococcus 
luteus (1) 

S - S - - S 

Micrococcus 
luteus (2) 

- - S - - S 

Pseudomonas 
aeruginosa 

- - - - - S 

Acinetobacter 
baumannii 

- - - I - S 

Kocuria 
kristinae 

- - S - - S 

 

DISCUSSION 

Based on the endophtalmitis 

categories, there were 20 eyes (66.7%) 
with previous ocular surgery, 8 eyes 

(26.7%) with previous ocular trauma, 
and 2 eyes (6.6%) without any history of 

ocular surgery nor ocular trauma. Most 
surgery performed before the occurence 

of endophtalmitis was cataract surgery. 
This is in accordance with many studies, 

partly due to the large scope of cataract 
surgery as one of the most performed 

ocular surgery by all ophthalmologist 
worldwide. The mean age of the patients 
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here was 51.7 ± 17.46 years (range 10 - 

78 years old), which also showed us the 
age prevalence for cataract patients over 

the 50 years old. The other surgeries 
found here were the intravitreal injection 

of anti-VEGF and bleb-related infection 
after trabeculectomy and phacoemulsifi-

cation procedure. 
2,3,6

 
The onset of endophthalmitis in this 

observational study were mostly early 
onset (0-3 days) after the previous ocular 

surgery which accounts for 60% of total 
subjects, the remaining were acute onset 

(<6 weeks) which accounts for 40%, and 
no chronic onset endophthalmitis was 

observed here. The endophthalmitis 
cases were mostly diagnosed within 6 

weeks (83.3%) after the ocular surgery 
or ocular trauma, and most of the cases 

were conducted the pars plana 
vitrectomy procedure immediately (on 

the same day) after the endophthalmitis 
diagnosis (90%). The pars plana 

virectomy were conducted on day-2 after 
the diagnosis of endophthalmitis in 3 

patients of post-cataract surgery who 
experienced early onset sign and 

symptoms, which were differentially 
diagnosed with TASS (Toxic Acute 

Anterior Syndrome). The patients were 
admitted to the ward and after close 

monitoring for one day, the signs and 
symptoms were not resolved and being 

decided to conducted the pars plana 
vitrectomy.

2,3,7
 

The initial visual acuity of the 
patients here were, NLP 6.67%, LP 30%, 

HM 50%, CFFC 0%, and 1/60 and better 
10%. After the pars plana vitrectomy 

procedure was conducted, the visual 
acuity of the patients were followed up 

on the day-1, day-7, and day-30. The 
total of eye with visual acuity of HM 

was decreasing through the POD-1 and 
POD-30 (n=13 and 4 respectively), and 

the total of eye with visual acuity of 1/60 

and better was increasing through the 

POD-1 and POD-30 (n=4 and 13 
respectively). The total of eye with 

visual acuity of NLP and LP was quite 
the same through the POD-1 and POD-

30. The initial visual acuity level has 
previously shown a good correlation 

with the visual prognosis and was one of 
the most important prognostic factors in 

the EVS study. 
2,3,8

 
From the vitreous sample obtained, 

there were 13 (43.33%) culture-positive 
result and 17 (56.67%) culture-negative 

result from the total samples. Among the 
microorganisms isolated, CoNS 

(Coagulase-Negative Staphylococcus) 
were the predominant isolates (20%, 

n=6), followed by the gram negative 
bacillus Sphingomonas paucimobilis 

(10%, n=3), and other gram positive 
(Streptococcus pneumoniae n=2, 

Kocuria kristinae n=1, and Micrococcus 
luteus n=2) and gram negative bacteria 

species (Streptococcus pneumoniae n=2 
and Acinetobacter baumannii n=1). Most 

cases of acute postcataract 
endophthalmitis are bacterial, and 

approximately 75% present within 1 
week postoperatively. The source of 

infection in most cases is the patient’s 
resident ocular surface or lid skin 

flora,that is the coagulase-negative 
staphylo-coccus (CoNS) species. 

Approximately 30% of postcataract 
endophthalmitis cases are culture 

negative. Of culture-positive cases, 
gram-positive cocci comprise 

approximately 95% of isolates, with 
coagulase-negative staphylococci the 

primary pathogens (70% of cases). No 
fungi species was isolated from all 

specimens obtained.
1,3,5

 

From the microbiological 

assessment of antibiotic susceptibility of 

the pathogens obtained, there were 3 

microorganism strains that showed 
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resistency result to some antibiotics 

(n=3, 18.75%). The first, the strain 

Staphylococcus epidermidis (1) showed 

resistency upon Moxifloxacin, 

Ceftriaxone, Cefotaxime, and 

Ciprofloxacin. This strained is obtained 

from a 57 years old woman who had 

cataract surgery 4 months before, with 

acute onset of 1 days, but came to the 

clinic just now. The initial VA was LP, 

and being conducted vitrectomy on the 

same day, and the VA POD-1, POD-7, 

POD-30 were 1/300, 1/60, 1/60 

respectively.
1,4

 

The second, the strain 

Staphylococcus epidermidis (2) showed 

resistency upon Fluoroquinolone group 

(Moxifloxacin and Ciprofloxacin). This 

strained is obtained from a 58 years old 

woman who had cataract surgery 1 

months before, with early onset of 2 

days. The initial VA was LP, and being 

conducted vitrectomy on the same day, 

and the VA POD-1, POD-7, POD-30 

were LP, LP, NLP respectively. From 

the same patient is also obtained second 

bacterial growth of Pseudomonas 

aeruginosa, but unfortunately the 

resistency data is incomplete.
1,4

 

Some loss of vision is common after 

endophthalmitis, but the final visual 

acuity usually cannot be determined for 

weeks to months later. Unless the eye 

has NLP, vision may improve once the 

acute inflammation has resolved. Any 

vision is worth saving, so every effort 

should be made to save even light 

perception vision. Visual outcomes in 

endophthalmitis are related to a number 

of factors, including presenting visual 

acuity and the promptness of appropriate 

therapy, but the pathogen involved is a 

major factor in nearly all cases. In 

postcataract endophthalmitis, the EVS 

found that a “good” final visual acuity of 

20/100 or better occurred in 

approximately 80% of culture-negative 

or coagulase-negative staphylo-coccal 

cases but in only 50% due to S. aureus, 

30% due to streptococci (of any type), 

and 56% due to Gram-negative bacilli.  
1,5,6,8

 

The third, the strain Staphylococcus 

warneri showed resistency upon 3
rd

 

generation of Cephalosporin 

(Ceftriaxone and Cefotaxime). This 

strained is obtained from a 59 years old 

woman who had intravitreal injection of 

anti-VEGF 4 days ago, with early onset 

of 1 days. The initial VA was 1/300, and 

being conducted vitrectomy on the same 

day, and the VA POD-1, POD-7, POD-

30 were 1/300, CFFC, 1/60 respectively. 

The use of intravitreal injections has 

rapidly increased since FDA approval of 

anti-VEGF injections in 2004. The risk 

of endophthalmitis is approximately 

0.05% per injection, and since anti-

VEGF injections are repeated at regular 

intervals (usually monthly) for AMD, 

the risk is cumulative.
1,7,8

 

Patients with post-injection endoph-
thalmitis typically present within 5 days 

after the injection, and the most common 
symptom is decreased vision. The 

microbiology of postinjection 
endophthalmitis includes coagulase-

negative staphylococci (65%), viridans 
streptococci (30%), S. aureus (0 to 5%), 

and others (0 to 4%).This is similar to 
the microbiology of postcataract 

endophthalmitis except that the 
incidence of viridans streptococci is over 

3-fold higher than in postcataract 
endophthalmitis, and this may be due to 
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the fact that intravitreal injections are 

usually performed in the office rather 
than the operating room and without the 

use of masks. Oral flora, including 
viridans streptococci, may be 

aerosolized by speaking, and using 
masks or observing a strict “no talking” 

policy during injections decreases the 
rate of streptococcal endophthalmitis.

1,9
 

From all the microorganisms 
isolated, there were no report of 

resistency on Vancomycin, and no data 
of susceptibility on Ceftazidime. No any 

fungi also obtained from all the isolates. 
Some good predictors for visual acuity 

outcome for patients with 
endophthalmitis were the culture-

negative results and the better initial 
visual acuity at the time of diagnosis. 

There were a number resistency upon 
antibiotics among the CoNS species 

isolated.   
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