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ABSTRACT 

Introduction: Endophthalmitis is an inflammation resulting from intraocular colonization 

of infectious pathogens with exudation and severe presentation. Endophthalmitis 
commonly caused by exogenous resulting from traumatic or surgical procedure. Diagnosis 

conducted by clinical, confirmed by cultures from the vitreous or aqueous specimen. 

Intravitreal antibiotics purposed to eradicate and control infection in endophthalmitis. 
Purpose: To describe the clinical characteristic of patients diagnosed with endophthalmitis 

with intravitreal antibiotic with or without pars plana vitrectomy each in year 2019 and 

2020 periods. 
Methods: Retrospective study of the medical records from the patients diagnosed with 

endophthalmitis in Cicendo Eye Hospital from January 2019 to December 2020 who 

underwent pars plana vitrectomy or intravitreal antibiotics injection. The clinical and 

demographic data of the patients were described, such as the history of previous ocular 
surgery or trauma, the onset of endophthalmitis, visual progression, microbiological 

features. 
Results: One hundred and four patients were included in this study, divided partly based 
on period in 2019 and 2020. In 2019, 60 patients were included and in 2020 had 46 patients 

included in this study. Most common etiology were post cataract surgery with 39 patients 

in 2019, with 29 patients in 2020. One month follow up post operation presenting visual 

acuity predominantly counting finger 16.6% in 2019 and no light perception 17.3% in 2020. 
Most of pathogens found in culture were Pseudomonas aeruginosa in 2019 period and 

Staphylococcus epidermidis in 2020. 

Conclusion: There were difference in occurrence of endophthalmitis with smaller number 
in 2020 period. The clinical characteristics, etiology, onset and visual progression had not 

great difference between two periods. Culture results predominantly found gram-positive 

and gram-negative bacteria infecting the intraocular structure sensitive to vancomycin, 
ceftazidime and moxifloxacin. 

Keywords: Endophthalmitis, pars plana vitrectomy, intravitreal antibiotic, microbiological 

culture. 

 

INTRODUCTION 

     Endophthalmitis is severe 

infection in the internal structure of 

the eye, that is the vitreous and 

aqueous infected by bacteria or fungi. 

Depending on the infectious agent 

producing endophthalmitis, two 

common pathogens are recognized, 

those are bacterial and fungal causing 

endophthalmitis.1-4 

     In a study of microbial causes of 

all types of endophthalmitis, 85.1% of 

all cultured result were caused by 

gram-positive bacteria, 10.3% found 

the gram-negative bacteria, and 4.6% 

of other cases had found fungi 

colonization.1-5 
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     Endophthalmitis caused by 

exogenous or endogenous etiology. 

Exogenous etiology commonly 

caused by normal flora on the ocular 

surface or from an external source are 

introduced into the eye by traumatic 

or surgical procedure. Meanwhile in 

endogenous, the infection transmitted 

from hematogenous seeding of 

pathogens during bacteremia or 

fungemia usually in severe 

septicaemia or in low status of 

imunity.2-6 

     The purpose of this study is to 

describe the clinical characteristic and 

occurrence of endophthalmitis 

between two period along the year 

2019 and 2020, to reveal are there any 

difference in clinical characteristic, 

etiology, treatment or microbiological 

features during that period.2-8 

METHODS 

     The study performed a 

retrospective review from the medical 

records of the patients diagnosed with 

endophthalmitis in Cicendo Eye 

Hospital from January 2019 to 

December 2020. Patients who 

underwent intravitreal antibiotics or 

pars plana vitrectomy after diagnosed 

with endophthalmitis were included 

in this study, and the aqueous or 

vitreous specimens were delivered to 

the laboratory for microbiological 

analysis.  

     The clinical features of the patients 

were obtained from the medical 

records, including the demographic 

data, history of eye trauma or  ocular 

surgery previously, onset of patient 

symptoms associated with the 

endophthalmitis. The visual acuity of 

the affected eye was documented on 

the day examination attempting the 

hospital before the vitrectomy 

procedure and the follow up at day-

30.  

     The exclusion criteria were patient 

with endophthalmitis who did not 

administer intravitreal antibiotic or 

eviscerated eye. Incomplete medical 

records, and the patients who did not 

came to follow up until 1 month 

period after the treatment.  

     Data collected in patients who 

underwent pars plana vitrectomy in 

operation room with an intravitreal 

injection of antibiotics (vancomycin 1 

mg and ceftazidime 2 mg) or 

moxifloxacin 500µg/ 0,1 ml. These 

data obtained from patient medical 

records.  

     The specimens were collected 

from either aqueous humour and 

vitreous humour to perform staining 

and culture test. The specimens were 

collected and stored within 1 ml 

syringe in a sterile procedure and then 

delivered to the laboratory for further 

microbiological staining and culture 

test. The specimens were plated on 

chocolate agar, blood agar, and 

Sabouroud’s agar for detection of 

bacteria and fungi. Gram staining, 

Giemsa and KOH stains were also 

performed on all specimens from 

vitreous or aqueous humour. 

      

RESULTS 

     One hundred and four patients 

were included in this study, divided 
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partly based on period in 2019 and 

2020. In 2019, 60 patients were 

included and in 2020 had 46 patients 

included in this study. 

Table 1. Characteristic of the 

patients. 

Variables n = 60 

(%) 

n = 46 

(%) 

Year 2019 2020 

Age (mean; 

standard 

deviation) 

50,8;  

± 19 

51;  

± 20,5 

Sex   

Male 36 (60) 29 (63) 

Female 24 (40) 17 (37) 
Etiology   

Cataract 

surgery 

39 (65) 27(58.9) 

Traumatic 
injury 

12 (20) 12 (26) 

Filtering 

surgery 

3 (5) 6 (13) 

Intravitreal 

injection 

1 (3.3) 1 (2.1) 

Pars plana 
vitrectomy 

2 (3.3) - 

Corneal ulcer 3 (5) - 

Onset from 

surgery 

  

< 6 weeks 48 (80) 45(97.8) 

> 6 weeks 12 (20) 1 (2.1) 

Domicile   
Bandung 24 (40) 22(47.9) 

West Java 29(48.3) 20(43.5) 

Outer West 
Java 

7 (11.7) 4 (8.6) 

 

    As showed in table 1, there was 

described the difference clinical 

characteristic and demographical 

condition between two period 2019 

and 2020. Mean of age in 2019 is 50,8 

years old, same as in 2020 period with 

51 years old mean from all of the 

patients in that period. In period 2019 

or 2020 had same features from sex 

demography, that is male patient had 

predominantly had endophthalmitis 

infection with various etiology.     

     Most common etiology in this 

study is exogenous factor, such as 

post cataract surgery with 39 patients 

in 2019, with 29 patients in 2020.  

Followed by other etiology such as 

traumatic injury had same number of 

case but in 2020 is higher percentage 

occurrence post traumatic 

endophthalmitis than in 2019 period. 

Other causes were history of post 

filtering surgery, intravitreal 

antibiotic, corneal ulcer and post pars 

plana vitrectomy had small number of 

cases. 

Table 2. Management and 

antibiotic therapy. 

Variables n = 60 
(%) 

n = 46 
(%) 

Year 2019 2020 

Type of surgery   
PPV + IVAB 38 (63.3) 38(82.6) 

IVAB 22 (36.7) 8 (17.4) 

Specimen 

collection 

  

Aqueous tap 60 (100) 46 (100) 

Vitreous tap 60 (100) 46 (100) 

Culture / 
resistance  

38 (63.3) 38(82.6) 

Intravitreal 

antibiotics 

  

Vancomycin 

+ ceftazidime 

58 (96.7) 46 (100) 

Moxifloxacin 3 (3.3) - 
Notes: PPV = Pars plana vitrectomy; IVAB = 

Intravitreal antibiotic. 

 

     Predominantly, endophthalmitis 

patient had history of surgery or 

traumatic injury penetrating the globe 

with acute onset or late onset. There 

was obtained data from medical 
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record about procedure of vitrectomy 

more than one times were in two 

patients. Performing repeat pars plana 

vitrectomy to repeat the antibiotic 

administration of intravitreal 

antibiotic. There were not found data 

in patients with endogenous etiology 

in this study. 

Table 3. Presenting visual acuity 

progression. 

Variables n = 60 

(%) 

n = 46 

(%) 

Year 2019 2020 

Pre operation   
NLP 7(11.6) 6(13) 

LP 26(43.3) 21(45.6) 

HM 23(38.3) 12(26) 
CF 1(1.6) 6(13) 

> CF – 0.6 Lm 3(5) 1(2.1) 

0.5 Lm–0.2 Lm - - 

> 0.2 Lm - - 
Post operation 1 month 

NLP 5(8.3) 8(17.3) 

LP 9(15) 4(8.6) 
HM 6(10) 7(15.2) 

CF 10(16.6) 1(2.1) 

> CF – 0.6 Lm 6(10) 4(8.6) 

0.5 Lm–0.2 Lm 2(3.3) 3(6.5) 
> 0.2 Lm - - 

Lost to follow 

up 

22(36.7) 19(41.3) 

Notes: NLP = No light perception; LP = Light 

perception; HM = Hand movement; CF = 
Counting finger; Lm = LogMar. 

 

     Onset of endophthalmitis in this 

study mostly in early onset less than 6 

weeks. There was the difference in 

2020 had less occurrence only 1 

patient of endophthalmitis in late 

onset more than six weeks. 

    Treatment of endophthalmitis 

conducted with intravitreal antibiotic 

(IVAB). Treatment with IVAB is 

given to all patient in this study. most 

commonly combination of 

vancomycin with ceftazidime for 

almost all of the procedure, in this 

study found usage of moxifloxacin 

intravitreal in three patients during 

2019 period. 

Table 4. Microbiological culture 

result in 2019. 

Microbiological species n 

(50) 

% 

Acinobacter baumannii 1 2 
Kocuria kristiane 1 2 

Micrococcus luteus 2 4 

Pseudomonas aeruginosa 10 20 

Sphingomonas 
paucimobilis 

6 12 

Staphylococcus 

epidermidis 

4 8 

Staphylococcus 

haemolyticus 

5 10 

Staphylococcus lentus 1 2 
Staphylococcus warneri 1 2 

Streptococcus pneumoniae 5 10 

Streptococcus 

pseudoporcinus 

1 2 

Enterococcus faecialis 3 6 

Burkholderia cepacia 2 4 

Enterobacter cloacae 
complex 

2 4 

Klebsiella oxytoca 1 2 

Kocuria rosea 1 2 

Staphylococcus aureus 1 2 
Staphylococcus hominis  1 2 

Staphylococcus sciuri 1 2 

Streptococcus oralis 1 2 

 

     Type of surgery with pars plana 

vitrectomy had higher percentage in 

2020 period as 82,6%. All of the 

patients had conducted aqueous tap or 

vitreous tap in collecting the 

specimen. Culture and resistance test 

in 2019 collected 38 specimens, same 

result with 2020 period had 38 
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specimens, but higher in 2020 with 

82,6 percent. 

    Based on the clinical setting, the 

presenting visual acuity of 

endophthalmitis patient commonly 

worse in first presentation, most of the 

patients had light perception in this 

study, both of period showed majority 

of visual acuity with light perception 

43.3% in 2019 and 45.6% in 2020. 

Although the onset was commonly in 

acute period, worsening the visual 

acuity is depend on lots of factor such 

as severity of pathogens, systemic 

condition and immunological status 

of patients or other factors. 

Table 5. Microbiological culture 

result in 2020. 

Microbiological species n 

(25) 

% 

Cronobacter sakazaki 1 4 

Elizabethkingia 
meningoseptica 

1 4 

Enterococcus faecialis 2 8 

Morganella Merganii 1 4 
Pantoea spp 1 4 

Sphingomonas paucimobilis 2 8 

Staphylococcus epidermidis 4 16 

Staphylococcus haemolyticus 2 8 
Staphylococcus lugdunensis 2 8 

Staphylococcus saprophyticus 1 4 

Streptococcus oralis 1 4 
Streptococcus pnuemoniae 2 8 

Streptococcus viridans 1 4 

Kocuria kristinae 1 4 
Staphylococcus hominis 1 4 

Staphylococcus warneri 1 4 

Stenotrophomonas 

maltophilia 

1 4 

 

     Microbiological specimens 

collected in 2019 and 2020 period 

from patients with various etiology. 

Most of them is Pseudomonas 

aeruginosa in 2019 period and 

Staphylococcus epidermidis in 2020. 

All data conducted from laboratory 

with several culture had not found the 

culture result or culture test is 

negative from microbiological 

pathogens. 

     Result of the microbiological 

culture is to describe the etiology of 

endophthalmitis, to confirming the 

diagnosis based on gold standard with 

culture specimen obtained from 

vitreous cavity during pars plana 

vitrectomy. Culture results variously 

ranged from least harmful pathogens 

to the most destructive pathogens in 

this study.  

Table 6. Microbiological culture / 

resistance test result in 2019 - 2020. 

Microbiological 
species 

VA 
n(s%) 

CAZ 
n(s%) 

MXF 
n(s%) 

Staphylococcus 

aureus 

22 

(100) 

3 

(67) 

20 

(91) 
Streptococcus 

spp 

26 

(100) 

2 

(100) 

25 

(88) 

Pseudomonas 

aeruginosa 

0 

(0) 

13 

(69) 

0 

(0) 
Pseudomonas 

spp 

0 

(0) 

24 

(54) 

0 

(0) 
Notes: VA = vancomycin; CAZ = 

ceftazidime; MXF = moxifloxacin 

    From the result of culture 

resistance test, predominantly 

microorganism during this period 

2019 – 2020 had various sensitive 

response with vancomycin or 

ceftazidime treatment or usage of 

moxifloxacin based on type of 

positive or gram-negative bacteria. 

For the gram-positive bacteria had 

higher sensitivity to vancomycin or 

moxifloxacin, meanwhile in gram 
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negative bacteria more sensitive to 

ceftazidime. 

     Several culture speciments had not 

found the fungal microorganism intra 

vitreal during this period. As known 

before in the culture result shown 

fungal infection that is tend to severe 

clinical manifestation and worsening 

the prognosis factor, sometimes need 

repeat surgery because of high 

recurrence relapsing case. 

 

DISCUSSION 

     The pathogen ability to cause 

intraocular severe infection depends 

on its virulence and immunological 

defence of the host. The virulence of 

an organism based on the ability to 

synthesize toxic factors such as 

lipopolysaccharide (bacterial outer 

envelope), cytolysin, hemolysin, 

pneumolysin, and others. Rate of 

intraocular growth and the motility of 

pathogens that penetrate the 

intraocular structure contribute to 

severity of infection in 

endophthalmitis.1-4 

     Exogenous endophthalmitis is the 

breakdown of the ocular structure and 

immunological barrier causing 

intraocular colonization by pathogen 

such as bacteria or fungi. The 

traumatic injury or surgery causes 

disruption of globe integrity, which 

allows migration of the pathogens. As 

in this study, most endophthalmitis 

patients had history of cataract 

surgery with pseudophakic lens 

status.1-4 

     In postoperative endophthalmitis, 

poor visual acuity, hypopyon, 

vitreous inflammation, corneal 

edema, and poor fundus visualization 

were predominant clinical signs. 

Symptoms such as reduced vision and 

worsening pain. In Endophthalmitis 

Vitrectomy Study (EVS) study, 

reduction in vision and pain 

accounted for 94% and 74% of all 

symptoms while in the ESCRS study, 

it accounted for 92.9% and 79% of all 

symptoms.2-4 

     In a delayed postoperative 

endophthalmitis with onset more than 

six weeks is a rare case. Some cases 

caused by Propionibacterium acnes 

sequestered in the capsular bag after 

cataract surgery, could released and 

infecting after neodymium-doped 

yttrium aluminium garnet (Nd-YAG) 

laser capsulotomy then causing 

endophthalmitis.5-8  

     Exogenous endophthalmitis can 

occur without a full-thickness 

penetration in ocular structure. For 

examples in post filtering surgery 

caused by bleb-related infection, 

scleral buckling due to buckle 

exposure or secondary infections, 

corneal ulcer secondary to contact 

lens keratitis, and post laser-assisted 

in situ keratomileusis (LASIK).6-8  

     In endogenous endophthalmitis, 

common sources of bacteria and 

fungemia in systemic problem with 

include urinary tract infections, 

intravenous infusions, liver abscess, 

indwelling catheters or invasive 

procedures, endocarditis, and others. 
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In this study along two years period 

between 2019 to 2020 did not found 

any data caused by endogenous 

endophthalmitis.3-7  

     Most of pathogens causing 

endogenous endophthalmitis are 

secondary to fungemia predominantly 

Candida species. Pseudomonas is a 

virulent and aggressive organism that 

can also cause endogenous 

endophthalmitis. Among bacterial 

causes, staphylococcal species such 

as Klebsiella pneumoniae 

predominate among the East Asian 

population. 4-8  

     Endophthalmitis after infectious 

keratitis is usually bacterial such as 

Pseudomonas aeruginosa, 

Streptococcus sp or Staphylococcus 

sp, in rare cases fungal 

endophthalmitis Aspergillus sp, or 

Fusarium sp, could occur. 4-8 In this 

study had found three patients with 

history of corneal ulcer leading to 

endophthalmitis treated with 

intravitreal antibiotics. 

     In a retrospective cohort study in 

the U.S., endophthalmitis with acute 

onset occurred in 0.04% of cataract 

surgeries and 0.016% of patients after 

intravitreal injection therapy. 

Postoperative endophthalmitis had 

90% of cases develop after cataract 

surgery. In cases of post-traumatic 

endophthalmitis had incidence ranged 

from 0.9% to 17%.4-10 This study had 

occurrence endophthalmitis after 

cataract surgery were 65% in 2019 

and 58,9% in 2020. With acute onset 

predominantly 80% in 2019 and 

97,8% in 2020. 

     Secondary intraocular lens 

implantation procedure seems to have 

a very high risk (0.36%) for acute 

endophthalmitis in intraocular 

surgeries. Trabeculectomy could have 

a high risk (1.8% - 5.7%) for late-

onset endophthalmitis particularly 

after the administration of 

mitomycin-C or 5-fluorouracil. 5-11 

This study had higher occurrence in 

patients with history of cataract 

surgery. History of filtering surgery 

related to endophthalmitis had only 

5% in 2019 and 13% in 2020 period. 

     Endophthalmitis after pars plana 

vitrectomy procedure had the lowest 

rates (0.046%) when compared with 

other ocular surgeries. such as 

secondary IOL (0.366%), combined 

penetrating keratoplasty (PK) with 

cataract surgery (0.194%), PK 

only (0.178%), filtering surgeries 

(0.124%), combined trabeculectomy 

and cataract surgery (0.114%). This 

study found the patients with history 

of pars plana vitrectomy 2 patients in 

2019.8-11 

    As a main factor of morbidity of 

endophthalmitis, there were various 

microorganism found and confirmed 

by culture test. Gram-positive culture 

of bacteria predominantly occurs in 

91% of culture-positive cases. Gram 

negative caused 9% of them. In other 

published articles show a 

predominance of gram-positive 

culture result, among 63 to 86%. In 

that study, fourth-generation 
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quinolones showed good outcome in 

vitro results against Staphylococcus 

aureus, Streptococci, and 

Pseudomonas. All gram-positive 

microorganisms were susceptible to 

vancomycin.10-12 In this study had 

result the sensitivity of vancomycin to 

gram-positive culture was 100% in 

2019 and 2020 period. 

    In the study of microbiological 

spectrum and antibiotic sensitivity in 

endophthalmtis, 988 specimens were 

identified from 911 eyes. The average 

patient age was 67±18 years, and 55% 

of the patients were female. 

Coagulase-negative staphylococcus 

(39.4%) were the most prevalent 

pathogens. Followed by 

Streptococcus viridans (12.1%) 

and Staphylococcus aureus (11.1%). 

On the other result, gram-negative 

organisms and fungi accounted for 

10.3% and 4.6% of all isolates, 

respectively.11-13 

     Specimens collected of 725 

(99.7%) gram-positive bacteria tested 

were sensitive to vancomycin. Of the 

94 gram-negative organisms tested 

against ceftazidime, 2 were of 

intermediate sensitivity and 6 were 

resistant.11-13 In this study, gram-

positive bacteria had higher 

sensitivity to vancomycin or 

moxifloxacin, meanwhile in gram 

negative bacteria more sensitive to 

ceftazidime. 

     This study conducted only to 

describe each of the characteristic 

clinical of patient with 

endophthalmitis, several limitations 

in this study did not include the 

statistical analysis to conduct the 

association or correlation between 

two period of years 2019 – 2020 and 

need more sample in specimen to 

make conclusion adequately about 

culture sensitivity and resistance 

antibiotic test. 

     In conclusion, there is the 

difference in occurrence of 

endophthalmitis with smaller number 

of cases in 2020 period. The clinical 

characteristics, etiology, onset and 

visual progression had not great 

difference between two periods. 

Culture results predominantly found 

gram-positive and gram-negative 

bacteria infecting the intraocular 

structure sensitive to vancomycin, 

ceftazidime and moxifloxacin. 

 

REFERENCES 

1. Louis B, Cantor LB, Rapuano JC, 

Cioffi GA. Retina and Vitreous. 

American Academy of 

Ophthalmology. Section 12. 

2018-2019. 78-93. 

2. Endophthalmitis Vitrectomy 

Study Group. Results of the 

Endophthalmitis Vitrectomy 

Study. A Randomized Trial of 

Immediate Vitrectomy and of 

Intravenous Antibiotics for the 

Treatment of Postoperative 

Bacterial Endophthalmitis. Arch 

Ophthalmol 1995; 113: 1479-

1496. 

3. ESCRS Endophthalmitis Study 

Group. Prophylaxis of 



9 

 

 

Postoperative Endophthalmitis 

Following Cataract Surgery: 

Results of the ESCRS 

Multicenter Study and 

Identification of Risk Factors. J 

Cataract Refract Surg 2007;33: 

978-88.     

4. Kuhn F, Gini G. Complete and 

early vitrectomy for 

endophthalmitis (CEVE) as 

todays's alternative to 

Endophthalmitis Vitrectomy 

Study. In: Vitreoretina surgery. 

Essentials in ophthalmology. 

Vitreoretinal surgery. Springer; 

2007. p.53-68.  

5. Maalouf F, Abdulaal M, Hamam 

RN. Chronic postoperative 

endophthalmitis: a review of 

clinical characteristics, 

microbiology, treatment 

strategies, and outcomes. Int J 

Inflam. 2012; 2012: 313248. 

6. Brynskov T, Kemp H, Sørensen 

TL. No cases of endophthalmitis 

after 20,293 intravitreal 

injections in an operating room 

setting. Retina. 2014 May; 

34(5):951-7. 

7. Nicoară SD, Irimescu I, Călinici 

T, Cristian C. Outcome and 

Prognostic Factors for Traumatic 

Endophthalmitis over a 5-Year 

Period. J Ophthalmol 2014; 

2014: 747015.  

8. Lu X, Ng DS, Zheng K, Peng K, 

Jin C, Xia H, Chen W, Chen H. 

Risk factors for endophthalmitis 

requiring evisceration or 

enucleation. Sci Rep. 2016 Jun 

15;6 :28100. 

9. Vedantham V, Nirmalam PK, 

Ramasamy K, et al. Clinico-

microbiological profile and 

visual outcomes of post-

traumatic endophthalmitis at a 

tertiary eye care center in South 

India. Indian J Ophhalmol 2006: 

2013: 5-10.  

10. Kerent M, Kampik A. 

Endophthalmitis: pathogenesis, 

clinical presentation, 

management, and perspective. 

Clin Ophthalmol. 2010; 4: 121-

35.  
11. Sriram S, Koushik T. 

Endophthalmitis: Continuing 

education activity. Stat pearls 

NCBI. 2021; 7: 21-38. 

12. Gentle RC, Shukla S, Shah M, et. 

al., Microbiological spectrum 

and antibiotical in 

endophthalmitis. 

Ophthalmology. 2014. 121(8), 

1634 – 42.  
13. Melo GB, Bispo PJ, Yu MC , et. 

al., Microbial profile and 

antibiotic susceptibility of 

culture-positive bacterial 

endophthalmitis.  Eye (2012) 25, 

382–388. 

 


