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FROM THE PRESIDENT’S DESK

Dear Friends 

Season’s gree?ngs to all !! This issue focusing on endophthalmi?s will prove to be a 

handy source of reference to all us in our busy prac?ce. Congratula?ons to Dr 

Mahesh Shanmugam and his team mate Dr Pradeep Sagar for their stupendous 

efforts. 

The prepara?ons for the annual conference at Trivandrum are going on in full swing. 

Please register and aBend this conference in large numbers. A rich scien?fic feast 

awaits you and the organising team have planned to give you an awesome 

experience. 

The awards for the annual conference have been announced. We are very happy to 

inform that we have ins?tuted an award and a prize a_er two legends of our life?me- 

Dr S S Badrinath and Dr P N Nagpal. Congratula?ons to the awardees ! We look 

forward to hearing them during our annual mee?ng. 

Diabe?c re?nopathy con?nues to remain as the most important avoidable blindness. 

We need to intensify our efforts to mi?gate this. VRSI and AIOS are working together 

to impress the Health ministry about  importance of screening for DR. 

Our Dynamic Secretary Dr Manisha Agarwal has spelled out all the ac?vi?es of our 

society. Once again, I thank Dr Pradeep Sagar for a wonderful issue. 

Dr N S Muralidhar  

President, VRSI 
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FROM THE HONORARY SECRETARY’S DESK

Dear Friends, 

 
Gree?ngs from VRSI ! We are all aware that Endophthalmi?s is the most dreaded 

complica?on for any of us to manage. This newsleBer focuses on this topic. 

Congratula?ons to our scien?fic commiBee convenor Dr Mahesh Shanmugam and 

his team specially Dr Pradeep Sagar for the effort done in compiling this issue.  
The World Diabe?c day is on14th November. VRSI requests each member of the 

society to ac?vely contribute in spreading awareness of Diabe?c re?nopathy and to 

conduct various ac?vi?es to celebrate this day. Diabe?c re?nopathy is the prime 

focus both for VRSI and AIOS. Both the socie?es along with RSSDI ( Research Society 

for the study of Diabetes in India) have formulated DR screening guidelines for 

Physicians. Our society has been successfully conduc?ng  DR screening and managing 

skill transfer workshops in various two ?er ci?es for general Ophthalmologists and 

Physicians. Special thanks to Dr. NS Muralidhar, Dr. R Kim, Dr. Lalit Verma, Dr. Raja 

Narayanan, Dr. Rajiv Raman and Dr. Padmaja Kumari Rani for being the guiding force. 

The annual conference this year is at Trivandrum hosted by Dr Unnikrishnan Nair and 

his team. They are working hard to make it a memorable event for all of us. However 

the final success of any conference depends on the scien?fic delibera?ons and 

discussions done by the faculty and delegates. We hope to have an ac?ve 

par?cipa?on by all the members making it a grand success.  

September 2023
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FROM THE HONORARY SECRETARY’S DESK

Hearty congratula?ons to all the award winners this year and we look forward to 

some great ora?on lectures. 

Kindly block your calendar from 1st to 3rd Dec 2023 for an exci?ng annual VRSI 

conference including the scenic beauty of Trivandrum along with some great 

learnings……… 

Dr. Manisha Agarwal 

Hon General Secretary- VRSI
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FROM THE CONVENER, SCIENTIFIC COMMITTEE’S DESK

Dear Friends, 

Gree?ngs! 

This issue of the VRSI newsleBer deals with the ever important topic of 

endophthalmi?s. Dr. Pradeep Sagar and team have done a stupendous job of 

puong up yet another great issue that details every relevant detail about 

endophthalmi?s. 

Topics that are of importance but not commonly detailed such as microbial 

spectrum and an?bio?c resistance, role of PCR and other inves?ga?ve tools in 

endophthalmi?s, management of re?nal detachment in endophthalmi?s and role 

of cor?costeroids have been covered excellently by experienced authors in this 

issue. Hopefully this issue will be of great value to all our members. 

We have received a large number of interes?ng abstracts for the forthcoming 

mee?ng and the process of selec?on is almost complete. The list of selected 

abstracts will be announced soon. The conference program is shaping up slowly 

and we hope to have another useful and interes?ng conference with all your help. 

Thank you for all your support and encouragement. 

Dr. P. Mahesh Shanmugam 

Convener, Scien?fic CommiBee, VRSI.
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GUIDELINES:  
MANUSCRIPT SUBMISSION FOR VRSI NEWSLETTER
Original ArCcles : 

These include randomized controlled trials, interven?onal studies, studies of 

screening and diagnos?c test, outcome studies, cost effec?veness analyses case-

control series, and surveys with high response rate. The text of original ar?cles 

amoun?ng to up to 3000 works (excluding Abstract, References and Tables) should 

be divided into sec?ons with the headings: Abstract, Key-words, Introduc?on, 

Material and Methods, Results, Discussion, References, Tables and Figure legends. 

Case Reports / Challenging Case / InnovaCons / Instruments / Techniques: 

New, interes?ng, challenging, rare cases, innova?ons, instruments and techniques 

can be reported. They should be unique and providing learning point for the readers. 

Manuscripts with clinical significance or implica?ons will be given priority. These 

communica?ons could be of up to 1000 words (excluding Abstract and References) 

and should have the following headings : Abstract (unstructured), Key-words, 

Introduc?on, Case, Discussion, Reference, Tables and Legends in that order. The 

manuscript could be supported with up to 10 references. Case Reports could be 

authored by up to four authors. 

Mail to : convenervrsi@gmail.com (or) 

pradeepsagarbk@gmail.com
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COVERPAGE IMAGE

1

A 66-year-old lady presented with chief complaints of pain, redness and watering in 

the right eye, 2 days following phacoemulsifica?on with IOL implanta?on. Slit-lamp 

examina?on revealed generalised conjunc?val conges?on with an exposed tunnel site 

with suture in place and no evidence of infiltra?on. Anterior segment examina?on 

showed corneal edema, 3 mm hypopyon and fibrinous membrane in anterior chamber 

(leY image). A diagnosis of acute post-opera?ve endophthalmi?s was made. Vitreous 

tap was performed and intravitreal an?bio?cs (Vancomycin 1mg + Piperacillin/

Tazobactum 225 μg) were administered. Polymerase chain reac?on was posi?ve for 

Pseudomonas aeruginosa, and Tryp?c Soy Agar culture results indicated the presence 

of pseudomonas colonies (greenish growth) with variable growth encircling the 

an?bio?c tablets (right image). The organism was sensi?ve to Ciprofloxacin, 

Levofloxacin, Amikacin, Piperacillin/Tazobactum, Cefaperazone/Sulbactum, Imipenem, 

Meropenem, Colis?n and resistant to Ampicillin, Ce_azidime, Cefixime, Ce_riaxone.

Dr. Harshal Sahare 

Dr. Ravishankar HN 

Department of vitreo-re?na, Sankara eye hospital, Shimoga 

Dr. Santosh PaCl 

Department of  Microbiology, Nanjappa hospital, Shimoga 
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MICROBIAL SPECTRUM AND ANTIBIOTIC 
RESISTANCE IN ENDOPHTHALMITIS- CURRENT 

SCENARIO 

2September 2023

Dr Mudit Tyagi 

Smt Kanuri Santhamma Center for Vitreore?nal Diseases 

Anant Bajaj Re?na Ins?tute, L V Prasad Eye Ins?tute, Hyderabad 

Microbial spectrum and an?bio?c resistance in endophthalmi?s are usually known to 

change over a period of ?me. It is also known to vary based on geographic loca?ons. 

Evolu?on of asep?c measures, change in surgical procedures and environmental 

condi?ons and a change in an?bio?c usage can, all together,  influence the microbial 

spectrum and its resistance.1
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MICROBIAL SPECTRUM AND ANTIBIOTIC RESISTANCE IN ENDOPHTHALMITIS- CURRENT SCENARIO

Gram posi?ve bacteria are the most common organisms causing endophthalmi?s in 

India accoun?ng for 67.7% of total bacteria while 32.3% are gram nega?ve organisms. 

Over a period of 25 years, it was noted that there is decreasing trend in coagulase 

nega?ve staphylococci from 42% in 1991 to 29% in 2015 and increasing trend in 

streptococcus species.1 This study (conducted in India and published in 2019) reported 

that gram posi?ve organisms are suscep?ble to vancomycin (96%) and fluroquinolones 

like ga?floxacin (89%). The resistance to ce_azidime has increased from 31% in 2005 to 

62% in 2015 and to amikacin decreased from 36% in 2005 to 33% in 2015.1 

Studies from India have also shown increasing resistance to ce_azidime and 

fluoroquinolones and decreasing resistance to imipenem and aminoglycosides.1 This 

becomes important because ce_azidime is the usual empirical an?bio?c used to cover 

gram nega?ve bacteria and its increasing resistance is a major concern. 

In a study by Liu C et al (conducted in East China and published in 2021),2 gram posi?ve 

bacteria accounted for 82.5% while 17.5% were gram nega?ve. Coagulase nega?ve 

staphylococci (CONS) and Pseudomonas aeruginosa were the most commonly isolated 

gram posi?ve and gram nega?ve bacteria respec?vely.2 Methicillin resistance was 

observed in 46.4% of Staph aureus and in 61.1% of CONS.  

ARMOR study (conducted in USA and published in 2022) noted two fold increase in 

methicillin resistance among Staph aureus (41%) and CONS (46.3%).3 It is postulated that 

an?microbial resistance develops due to muta?ons in genes associated with drug target 

sites and transfer of foreign DNA containing resistance determinants.4  

Yap A et al5 reported lower incidence of an?microbial resistance in their study 

(conducted in Auckland, New Zealand and published in 2023). They recommended local 

protocols which can prevent development of an?microbial resistance. These include

3September 2023

http://www.vrsi.in
http://www.vrsi.in


www.vrsi.in Vitreo Retinal Society - India

MICROBIAL SPECTRUM AND ANTIBIOTIC RESISTANCE IN ENDOPHTHALMITIS- CURRENT SCENARIO

avoiding topical an?microbials before and a_er intravitreal injec?ons, judicious use of 

topical or oral an?microbials for ocular infec?ons and intracameral cefuroxime following 

cataract surgery as prophylaxis instead of postopera?ve topical an?microbial agents.  

An?microbial resistance is also associated with higher rates of re?nal detachment. 

An?microbial resistant strains cause more inflamma?on and destruc?on of infected 

re?na compared to suscep?ble strains. Virulence factors are gene?cally transferred 

along with resistance vectors and accumulate in longer surviving bacteria.6 Such bacteria 

are capable of ocular ?ssue invasion, breaking down blood re?nal barrier and triggering 

destruc?ve immune response.7  

Louise J. Lu et al8 (conducted in USA and published in 2020) compared microbial 

spectrum and an?bio?c resistance in endophthalmi?s from previous years and noted 

increasing resistance of CONS with 100% of isolates exhibi?ng resistance to at least 2 

an?bio?cs tested and 77% of isolates exhibi?ng resistance to at least 3 an?bio?cs. They 

noted increase in incidence of endophthalmi?s secondary to gram nega?ve bacteria. 

Previously Pseudomonas aeruginosa was insignificant cause of endophthalmi?s, but 

over a period of ?me it is reported to be comprising of 10.6% of overall microbial 

spectrum.  

In a 25 year study by Gen?le RC et al. (conducted in New York and published in 2014),9 

CONS was the most frequently iden?fied organism causing endophthalmi?s. There was 

no significant change in microbial spectrum over 25 years in their study. They reported 

that vancomycin and ce_azidime are s?ll the excellent empirical an?bio?cs for 

endophthalmi?s. They no?ced increasing resistance to cephalosporins and methicillin 

and decreasing resistance to aminoglycosides and imipenem. 

In conclusion, though there is not much difference in microbial spectrum and resistance

4September 2023
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MICROBIAL SPECTRUM AND ANTIBIOTIC RESISTANCE IN ENDOPHTHALMITIS- CURRENT SCENARIO

paBern of an?bio?cs in the west over a period of ?me, in India, there is increasing 

incidence of gram nega?ve bacteria and also increase in resistance paBerns of these 

organisms. 
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POLYMERASE CHAIN REACTION [PCR] AND NEWER 
INVESTIGATIVE TOOLS IN ENDOPHTHALMITIS 

7September 2023

Dr JyoCrmay Biswas 

Department of Uvei?s  

Medical Research Founda?on, Chennai

IntroducCon 

The rapid and accurate laboratory iden?fica?on of the e?ology of infec?ous 

endophthalmi?s has cri?cal implica?ons in therapeu?c and poten?al surgical 

management.1 Conven?onal microbiological inves?ga?ons include direct microscopy 

and culture of intra-ocular fluids, with the laBer con?nuing to be the gold standard in lab 

diagnosis of endophthalmi?s. However, isola?on of bacteria/fungi from intra-ocular 

specimens is ?me-consuming and lacks sensi?vity. The low culture posi?vity could be 

due to various factors such as prior an?bio?c treatment, presence of fas?dious
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POLYMERASE CHAIN REACTION [PCR] AND NEWER INVESTIGATIVE TOOLS IN ENDOPHTHALMITIS

organisms and delayed sample processing.  This has created a need for a more sensi?ve 

and rapid method to detect microbes in endophthalmi?s. In recent years, the diagnosis 

of infec?ous diseases in clinical prac?ce, including endophthalmi?s, has been 

revolu?onised by the applica?on of molecular techniques, par?cularly Polymerase chain 

reac?on (PCR). These new molecular diagnos?c tests are highly sensi?ve, specific, and 

rapid, requiring very small volumes of sample and have significantly increased the 

e?ological diagnosis in culture-nega?ve specimens. A brief overview of the newer 

molecular techniques that are being used and evaluated in the diagnosis of infec?ous 

endophthalmi?s is given below.  

Polymerase Chain ReacCon (PCR)-based assays  

PCR is a technique whereby theore?cally a single or a few copies of a specific piece of 

DNA are amplified across several orders of magnitude, genera?ng millions of copies of 

that specific  DNA fragment, which in turn can be analysed easily. In the past two 

decades, PCR-based assays have been used extensively to discriminate infec?ous from 

noninfec?ous causes of intraocular inflamma?on and for iden?fica?on of the causa?ve 

agents. We and others have shown PCR to be highly sensi?ve and specific test for 

detec?ng specific organisms such as cytomegalovirus (CMV), Herpes simplex virus (HSV), 

Varicella zoster virus (VZV), Toxoplasma gondii as well as Mycobacterium tuberculosis.2-6 

Endophthalmi?s, unlike many infec?ons in other sites of the body, is caused by a 

diversity of bacteria and fungi. Hence instead of using PCR to target specific organisms, 

broad-range PCRs are preferred.  Broad-range PCRs involve the detec?on of any bacterial 

or fungal genomic DNA in the sample. We and others have used both bacterial 

ribosomal DNA genes (16S rDNA) or fungal ribosomal DNA genes (18S or 28S rDNA) as 

targets for broad-range PCR performed on ocular fluids of pa?ents with infec?ous 

8September 2023

http://www.vrsi.in
http://www.vrsi.in


www.vrsi.in Vitreo Retinal Society - India

POLYMERASE CHAIN REACTION [PCR] AND NEWER INVESTIGATIVE TOOLS IN ENDOPHTHALMITIS

endophthalmi?s.7-10 Broad-range PCR techniques use primers and probes that target 

regions in the DNA that are conserved among all bacteria (16S rDNA) or fungi (18S or 

28S rDNA) and can provide informa?on if the endophthalmi?s is bacterial or fungal. 

Moreover, recent findings have indicated that PCR can provide a microbiology diagnosis 

in approximately 44.7–100% of culture-nega?ve endophthalmi?s cases.11 

Several varia?ons of the conven?onal broad-range PCR have been evaluated.  These 

include nested PCR, real-?me PCR and mul?plex PCR. Nested PCR (nPCR) combines two 

successive PCRs with two sets of primers, allowing further amplifica?on of a larger 

amount of the target DNA. Although highly sensi?ve, nPCR is associated with a higher 

risk of false-posi?ve results due to laboratory cross contamina?on.  Real-?me PCR, also 

known as quan?ta?ve polymerase chain reac?on (qPCR), is a varia?on of PCR  that can 

be used to quan?tate the number of pathogen DNA copies in the sample. The 

quan?fica?on of copy numbers by real-?me PCR will not only help in determining 

pathogen load, but also to differen?ate true- posi?ves and false posi?ves. Recently real-

?me PCR primers and probes for bacterial 16S rDNA and fungal 18S/28S rDNA 

amplifica?ons have been evaluated in infec?ous endophthalmi?s.12,13 Mul?plex PCR is a 

varia?on of PCR that can target and amplify mul?ple target genomic DNAs in one assay, 

unlike a classic uniplex PCR which can measure only one target genomic DNA.  In-house 

mul?plex PCR tests have been used for simultaneous detec?on of several bacterial or 

fungal species, or both.14  

LimitaCons of PCR-based assays:  

Molecular techniques such as PCR are not without its limita?ons. The high sensi?vity of 

PCR can turn out to be a double-edged sword. Contamina?on of the sample with even a 

small amount of bacterial or fungal DNA can lead to false posi?ve results. False posi?ve
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POLYMERASE CHAIN REACTION [PCR] AND NEWER INVESTIGATIVE TOOLS IN ENDOPHTHALMITIS

rates of up to 5% have been reported in the use of PCR for organism iden?fica?on. False 

nega?ve results can also occur due to a low microbial load, low DNA extrac?on efficiency 

or the presence of DNA polymerase inhibitors (especially hemoglobin). To overcome 

this, laboratories should strictly follow procedures and quality assurance protocols to 

ensure reliability of results. In addi?on, unlike culture, PCR cannot differen?ate between 

viable and non-viable organisms. PCR detec?on techniques s?ll cannot provide accurate 

informa?on on an?bio?c suscep?bility of the organism detected. In addi?on, molecular 

techniques also have not yet been made cost-effec?ve and requires expensive 

infrastructure and specific skill sets to perform and interpret.  

DNA Sequencing: Sequencing, which involves determina?on of the sequence of 

nucleo?des in the DNA of the organism, can help iden?fy microbes. Both the tradi?onal 

Sanger sequencing as well as the recently developed next-genera?on sequencing have 

been used to detect infec?ous e?ology in endophthalmi?s.  

Sanger sequencing: The 16S rRNA 18SrRNA/ITS genes comprise several conserved 

regions interspersed by variable regions which are genus-specific or species-specific. 

Therefore 16S rRNA and 18SrRNA/ITS amplifica?on combined with sequencing have the 

advantage of covering the en?re bacterial/fungal spectrum and their subsequent 

iden?fica?on. Sanger sequencing is very useful to amplify 16SrRNA regions of a single 

bacterial isolate or a clinical sample with significant load of a single bacterial/fungal 

ae?ology.  However, Sanger sequencing has low sensi?vity, o_en giving erroneous 

results and becomes problema?c in iden?fica?on if e?ology is polymicrobial.   

Next generaCon sequencing (NGS)-based sequencing: NGS, also known as deep or 

parallel sequencing, is a high-throughput methodology that enables rapid and
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POLYMERASE CHAIN REACTION [PCR] AND NEWER INVESTIGATIVE TOOLS IN ENDOPHTHALMITIS

simultaneous sequencing of different DNA fragments and is increasingly used in microbe 

detec?on and iden?fica?on.15,16  

In endophthalmi?s, targeted NGS has been evaluated more commonly than non-

targeted NGS. This refers to the selec?ve capture or amplifica?on of specific genomic 

regions of interest prior to massive parallel sequencing. The most commonly used 

strategy is the PCR amplifica?on of 16S rRNA targe?ng the hypervariable regions (V1–

V9) in bacteria and the ITS2 region in fungi, followed by NGS of the resul?ng amplicons. 

Targeted NGS has beBer sensi?vity and specificity along with ease of downstream 

analysis and a lower cost, by allowing more samples to be tested in one run . Targeted 

NGS using various pla{orms such as Minion (Oxford Nanopore), MiSeq (Illumina) and Ion 

torrent (Thermofisher) have been successfully evaluated in the diagnosis of 

endophthalmi?s.17-20 

MALDI-TOF MS: Matrix-assisted laser desorpCon ionizaCon-Cme of flight (MALDI-TOF 

MS) mass spectrometry (MS):  represents a revolu?on for rapid and precise pathogen 

iden?fica?on in clinical laboratories. MALDI-TOF MS laser ionizes whole cell extracts 

from colonies grown in culture to produce a pep?de fingerprint profile, and compares 

the profile against a proteomic database to iden?fy a pathogen to a species level.  

MALDI-TOF MS is being used increasingly in endophthalmi?s cases where there is 

already posi?ve organism growth from cultures.21,22 However, we are awai?ng advances 

in technologies to increase the sensi?vity of MALDI-TOF MS to directly iden?fy from 

intraocular fluids.  
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Overview of the molecular techniques used in the diagnosis of infec?ous 

endophthalmi?s  

Conclusion 

In summary, molecular methods, especially PCR assays provides a prompt, sensi?ve, and 

specific molecular diagnosis of pathogenic microorganisms associated with 

endophthalmi?s. PCR is being used as a complementary technique to detect and iden?fy 

infec?ous e?ology, along with conven?onal culture methods.  The arrival of newer 

technologies like metagenomic sequencing and MALDI-TOF-MS have shown promise in 

accurately detec?ng and iden?fying the causa?ve organism in endophthalmi?s.  
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1. Why intraocular an?bio?cs (IOAB) are preferred over systemic/topical an?bio?cs in 

the management of endophthalmi?s? 

Historically, before the advent of intravitreal usage of an?bio?cs in the 

management of endophthalmi?s, systemic an?bio?cs was the accepted norm in 

the management of endophthalmi?s. When the desired outcome was not achieved, 

it was found that intravitreal administra?on of an?bio?cs would achieve a desired 

concentra?on in a shorter period of ?me which favored improved outcome in the 

management of endophthalmi?s.1 With this experience there was a paradigm shi_ 
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in the management of endophthalmi?s. Systemic an?bio?cs also can achieve a 

desired concentra?on inside the eye but it takes a longer ?me for it. So, the ini?al 

an?bio?c effect that is desired would not happen. Also, the bioavailability of the 

systemically administered drug is unpredictable making it just an adjuvant therapy 

in the management of endophthalmi?s and not the primary management. 

However, there are some clinical scenarios where systemic an?-microbial agents 

have been found to have a primary role in the management of endophthalmi?s 

especially in cases of endogenous endophthalmi?s. Hence, the role of systemic 

an?bio?cs is for prophylaxis and adjuvant therapy in the management of 

endophthalmi?s. 

  

2. Why do you need empirical an?bio?cs in the management of endophthalmi?s? 

There are 3 reasons why empirical an?bio?cs have to be considered in the 

management of endophthalmi?s, 

A. Clinical presenta?on of endophthalmi?s does not help us in iden?fying an 

e?ological agent responsible for development of endophthalmi?s. 

B. Microbiologic culture posi?ve rate in India in the current era is s?ll considerably 

low in cases of endophthalmi?s. One large study from India reviewed all cases of 

infec?ous endophthalmi?s over a period of 25 years. They found that culture 

results were posi?ve in 35.38% in their pa?ents.2 In a study among pa?ents of 

endogenous endophthalmi?s, deep vitreous biopsy under air was used to increase 

the yield from the sample. In their study, conven?onal anterior vitreous biopsy 

group had shown to have culture posi?vity in 30.71%, while a deep vitreous biopsy
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taken under air had a culture posi?vity of 65.9%.3 Thus, suitable broad-spectrum 

an?bio?c covering wide range bacteria should be used as empirical therapy in the 

management of endophthalmi?s. 

C. Conven?onally, a_er the vitreous sample is taken, it is inoculated on to culture 

media and then incubated. If there is bacterial growth, an an?bio?c suscep?bility 

test is then ini?ated. Thus, results of an?bio?c suscep?bility results are available 

only 36 to 48 hours a_er the ini?al inocula?on.4 

What are the most followed empiric an?bio?c agents in the management of 

endophthalmi?s? What are the limita?ons of current empirical therapy and what 

are the alterna?ves to common first line therapy? 

Conven?onally, the most followed empirical an?microbial agent against gram-

posi?ve bacteria is vancomycin (1 mg/0.1ml)5 while ce_azidime (2.25 mg/0.1 ml) is 

the most used empirical drug against gram-nega?ve bacteria based on the 

literature from the west.6  

Amphotericin-B (5 µg/0.1 ml) in the first line empirical an?-fungal drug 

conven?onally.6  

Although majority of gram-posi?ve isolates are s?ll suscep?ble to vancomycin, 

resistance or decreased suscep?bility to vancomycin is not unheard of. There can 

be rare instances based on the an?bio?c stewardship proposed by different labs 

there can be different organism like Bacillus7 and Enterococcus8 which may be 

resistant to vancomycin. In the clinical seong of vancomycin resistant organisms, 

intravitreal and/or systemic Linezolid can be used as second line drug for gram
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posi?ve isolates in the management of endophthalmi?s.8,9 

It is also important to understand that in countries like India which shows emerging 

drug resistance paBern, the usage of ce_azidime as a first line empirical drug in the 

management of endophthalmi?s is ques?onable.10,11 Keeping the sensi?vity 

paBern of the gram-nega?ve isolates as a reference point, determina?on of an 

empirical therapy for gram nega?ve organism is prudent. Having said that there 

have been instances where alterna?ve drugs to ce_azidime like Imipenem and 

colis?n as an empirical drug has been associated with increased sensi?vity in the 

management of endophthalmi?s associated with gram-nega?ve isolates.10,11 In the 

seong where there is emerging drug resistance in countries like India among gram 

nega?ve isolates, an alterna?ve to ce_azidime in Imipenem/colis?n may be 

considered in the management protocol of endophthalmi?s.  

As for fungal isolates, we like to combine voriconazole (100 μg/0.1 mL) rou?nely 

with amphotericin-B due to their synergis?c mechanism of ac?ons against the 

fungal cell wall which would help us reduce the limita?ons of current empirical 

therapy which are: fungista?c  nature of the available drugs, development of 

resistance, poor intraocular penetra?on and lack of suscep?bility tes?ng.12 

    What are the key factors influencing the pharmacokine?cs of intravitreal an?bio?c 

injec?on, and how do they contribute to drug distribu?on, clearance, and overall 

effec?veness in trea?ng endophthalmi?s? 

Intravitreal an?bio?c injec?on bypasses ocular barriers, diffusing freely in the 

vitreous cavity to reach the re?na aided by extraocular movements. Factors such as
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drug proper?es, surgical status, inflamma?on, and half-life influence drug 

distribu?on and clearance. Drug elimina?on follows first-order kine?cs propor?onal 

to drug amount and vitreous volume. Key factors influencing intravitreal an?bio?c 

pharmacokine?cs include: 

Route of Exit: Large drug molecules passively diffuse anteriorly or use the posterior 

route via ac?ve transport. Ca?onic drugs exit via anterior chamber, while anionic 

drugs exit via uveal blood flow, influenced by the re?nal pigment layer pump. 

Ionic Nature: Ca?onic drugs like vancomycin clear via passive diffusion, while 

anionic drugs like beta-lactams clear more rapidly via the posterior route. 

Fluoroquinolones, being zwiBerions, clear via both routes. 

Solubility Coefficient: Lipophilic an?bio?cs diffuse passively, while water-soluble 

an?bio?cs clear via ac?ve transport. 

Inflamma?on: Non-inflamed eyes clear anteriorly eliminated drugs faster; inflamed 

eyes show extended clearance for posteriorly cleared drugs. 

Surgical Status: Clearance differs in aphakic and vitrectomized eyes. Silicone oil-

filled eyes exhibit prolonged drug reten?on due to limited space. 

Molecular Weight: Drug reten?on increases with rela?ve impermeability. Drugs 

<500 Da have a half-life <72 h, requiring repeat injec?ons. 

Vitreous Liquefac?on: Liquefac?on near the globe's anterior and posterior regions 

accelerates drug egress, shortening half-life. 

Solu?on Density: Denser solu?ons seBle, causing localized toxicity, poten?ally 

requiring head reposi?oning.
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Administra?on Frequency: Clinical response, half-life, clearance, and surgical status 

dictate dosing frequency. Repeat dosing aims to maintain drug exposure above 

MIC, favoring frequent injec?on of IOAB over administering high doses.13 

Future trends suggest improved drug delivery systems for posterior segment 

diseases, enhancing drug penetra?on, efficacy, and pa?ent compliance. An?bio?c 

resistance arises from improper use, guiding an?bio?c choice based on culture and 

suscep?bility paBerns. Combina?on therapy requires understanding 

physicochemical interac?ons. Diligent prepara?on and adherence to asep?c 

protocols maintain an?bio?c potency and stability. 

When do you repeat IOAB in the management of endophthalmi?s? 

The clinical seongs where one has to repeat IOAB are recurrent or persistent 

endophthalmi?s. Recurrent or persistent endophthalmi?s can be associated with 

organism that can be sequestered or slow growing organism like Nocardia14 or 

Fungus12 which would require prolong or mul?ple IOAB injec?ons. 

The aim of repeat IOAB injec?on is to maintain an adequate minimum inhibitory 

concentra?on in the vitreous cavity. Factors affec?ng the repeat injec?on of IOAB 

are the clinical response, state of the vitreous (intact vs vitrectomized), phakic/

aphakic status, half life of the injected drugs and the drug clearance from the eye13. 

Generally, we wait for 48 hours to judge the response of the IOAB and to consider a 

repeat injec?on. 

How to iden?fy and prevent IOAB toxicity?
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In cases where there is no clear view to the re?na, it becomes very difficult to 

establish an?bio?c toxicity. But in cases where view to the re?na is good an?bio?c 

toxicity can be recognized as perivascular exudates, so_ exudates, hemorrhages, 

re?nal whitening and pruning of re?nal vessels, first on the posterior pole. This can 

be recognized on op?cal coherence tomography as loss of foveal depression with 

diffuse re?nal thinning and increased reflec?vity of the nerve fiber and ganglion cell 

layers in an acute seong.15  

One should understand that drugs if given beyond their established safety limits 

can cause re?nal toxicity. And even repeated intravitreal injec?ons can cause drug 

toxicity. Thus, a high level of suspicion should be kept in such cases.16 

What are the concerns with an?microbials like fluoroquinolones and voriconazole? 

Though having a broad-spectrum coverage against micro-organisms, intraocularly 

administered fluoroquinolones and voriconazole have extremely short half-life 

(Ciprofloxacin-3.5 to 5.5 hours,17 Moxifloxacin- 1.72 hours,13 Voriconazole - 2.5 to 

6.5 hours.18). The half-life is even shortened in vitrectomized eyes and aphakic eyes,

13 necessita?ng frequent repeated administra?on to maintain adequate intravitreal 

concentra?on.  

Does administering IOAB in the capsular bag help in managing delayed post-

opera?ve endophthalmi?s? 

Administra?on of the intracapsular an?bio?cs in delayed postopera?ve 

endophthalmi?s is one of the proposed modali?es of treatment. It is also reported 
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that pa?ents who have capsular bag administra?on of an?bio?cs have had 

recurrence of infec?on and associated inflamma?on. Hence the prac?ce paBern 

may be varied based on individual experiences in administra?on of intracapsular 

an?bio?c. We generally like to manage these cases in a step wise manner, first step 

being vitreous biopsy which includes par?al posterior capsulectomy with 

intravitreal an?bio?cs and if s?ll the inflamma?on persists, we consider IOL 

explanta?on with intravitreal an?bio?cs.19 

Dose adjustments in various clinical scenarios? 

When delivering intravitreal an?bio?cs to neonates and individuals with 

hypermetropic eyes, a recommended approach involves employing a diminished 

dosage-specifically, half of the conven?onal amount. This cau?ous approach 

acknowledges the smaller-than-average vitreous cavity in such circumstances. 

Hegazy et al. revealed a notable re?nal toxicity arising from standard intravitreal 

an?bio?c doses in eyes filled with silicone oil.20 This toxicity was aBributed to a 

decrease in the available prere?nal space, causing the drug to be confined within 

the constricted aqueous-filled area surrounding the oil bubble. Consequently, this 

confinement led to an extended drug elimina?on period. As a precau?onary 

measure against such re?nal toxicity, it is recommended employing only a quarter 

of the normally injected dose. 
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Endophthalmi?s is a vision threatening inflamma?on secondary to intraocular 

coloniza?on of micro-organisms. It demands prompt iden?fica?on of the infec?ous 

agent and an expedient strategy to ensure the best visual outcome.1 The infec?on is 

typically acquired from external sources and is o_en associated with intraocular surgery, 

intravitreal injec?ons, corneal ulcer or penetra?ng trauma.2 A minority is precipitated by 

hematogenous spread of pathogen referred to as endogenous endophthalmi?s.3  

Endophthalmi?s poses a significant burden on public health leading to poten?al visual 

loss and reduced quality of life. The incidence of acute endophthalmi?s following 

cataract surgery is about 0.04%.4 Typical constella?on of clinical features include ocular 

pain, redness and decreased vision.5 The decline in visual func?on results from an 

interplay between release of toxins the by infec?ous agents and immune response 

triggered by the host.6 

To date, Endophthalmi?s Vitrectomy Study (EVS) remains the mainstay of treatment 

algorithms. The advent of minimally invasive vitrectomy and newer genera?on 

fluoroquinolones have resulted in enhanced visual outcome.7 It is postulated that 

though an?bio?cs keep the infec?ous organism in check, the co-exis?ng inflamma?on 

demands an equivalent aBen?on. The prospects of cor?costeroid therapy in 

endophthalmi?s are debatable and necessitates further research. 

Cor?costeroids inhibit myriad of mediators in the inflammatory pathway, effec?vely 

comba?ng inflammatory sequelae. Therapy limits the targe?ng of immune cells by 

reducing prostaglandin synthesis and mi?ga?ng oxida?ve damage.8 Steroids can be 

delivered via  systemic, intravitreal or topical route, with oral steroids tradi?onally being 

a part of ini?al management protocol. All pa?ents in the EVS group received intravitreal 

an?bio?cs, oral and topical steroids. Intravitreal steroids were not administered. EVS
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suggested dosage of 1 mg/kg oral prednisolone and further recommended ini?a?on of 

cor?costeroids one day a_er the intravitreal an?bio?c therapy.7 The systemic delivery of 

prednisolone exhibits effec?ve ocular penetra?on.9 

The quality of life of pa?ents who undergo enuclea?on or eviscera?on tends to be 

dismal, with 40% discon?nuing leisure ac?vi?es.10 Furthermore, this translates into 

escala?ng rates of depression and anxiety due to concerns related to cosme?c blemish.

11,12 Therefore, preserving the eye offers psychosocial benefits despite significant visual 

compromise. In the most severe cases of endophthalmi?s with poor prognosis, systemic 

steroids can salvage the eye.13 Nevertheless, injudicious administra?on of steroids 

without counterac?ve an?bio?c measures can lead to a considerable dilapida?on and 

loss of the eye.14 

Conrady et al. hypothesized that higher dose and extended taper regimen of systemic 

steroid could enhance resolu?on, especially in those with worse baseline visual acuity 

and post-trabeculectomy infec?ons. Steroids may poten?ally reduce the ocular 

structural damage and decrease the likelihood of unsalvageable eyes that eventually 

become phthisical.15 The pa?ents receiving oral steroids demonstrated a significant 

visual improvement of three or more lines a_er the resolu?on of infec?on.16 In 1989, 

Koul et al. demonstrated that the use of both oral and topical steroids resulted in beBer 

visual outcomes compared to topical steroids alone.17 

The disrup?on of blood-ocular barrier in endophthalmi?s favours the entry of 

inflammatory cells and mediators. It is plausible that systemic immune suppression 

might result in reduced intraocular inflamma?on.18,19 The immunosuppressive effect of 

systemic cor?costeroids involve dis?nct mechanisms, not observed in case of topical or 

intravitreal cor?costeroids.20
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Systemic cor?costeroids may result in hypertension, metabolic syndrome and secondary 

lipodystrophy.21,22 To circumvent these undesirable effects, several studies have 

inves?gated the efficacy of intravitreal steroids, the results of which have been 

predominantly inconclusive.23-26 A Cochrane review unveiled insufficient evidence to 

validate the use of intravitreal cor?costeroids in postsurgical endophthalmi?s.23 Other 

studies have produced conflic?ng results regarding visual outcome.25,26 Intravitreal 

dexamethasone has a short half-life of 5.5 hours, making it unlikely to exert a significant 

impact on a severe persistent inflamma?on like endophthalmi?s.27 

Zacks et al. showed that intravitreal dexamethasone resulted in early reduc?on of 

inflamma?on but failed to demonstrate an independent impact on final visual outcome. 

However, intravitreal cor?costeroids hold poten?al benefits in pa?ents with medical 

contraindica?ons to oral steroids.28 

Co-administering intravitreal an?bio?cs with dexamethasone offers advantages of 

reducing the inflammatory burden and preserving the integrity of ocular ?ssues.24 Both 

intravitreal dexamethasone and triamcinolone acetonide have been studied as 

supplements to an?bio?cs.29 However, dexamethasone is more commonly employed 

due to its rapid clearance from the eye. The standard dosage is 400 micrograms and 

higher doses have been shown to precipitate damage to Müller cells in animal studies.30 

Intravitreal triamcinolone may offer an op?mal approach due to its ability to deliver a 

high ini?al dose. The prolonged effec?veness of triamcinolone could result from its 

limited solubility within the eye.31 However, intravitreal triamcinolone has been 

associated with non-infec?ous endophthalmi?s.32 Another group has suggested that 

such primary complica?ons can be appropriately managed, provided the pa?ents are 

closely monitored.33 
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Compounding the complexity, concern prevails regarding effects of intravitreal 

cor?costeroids in fungal endophthalmi?s or mixed flora.34 There is ongoing debate 

about the poten?al suscep?bility of steroids in triggering fungal infec?ons, impact on 

neutrophils and effect on the pharmacokine?cs of intravitreal an?bio?cs.33 According to 

a meta-analysis conducted by Soekamto et al. intravitreal dexamethasone did not yield 

addi?onal visual benefits in endophthalmi?s.35 

Another aspect worth considering is that the older evidence concerning intravitreal 

steroids stems from a ?me when the ini?al intravitreal treatment o_en involved 

an?bio?cs with or without steroids, while closely monitoring the resolu?on paBern and 

making guarded decisions regarding vitrectomy based on the clinical judgment. 

However, the current clinical prac?ce is increasingly favouring early vitrectomy a_er 

prompt reduc?on of the infec?ous load. In such scenarios, intravitreal steroids may be 

contemplated as part of the re-treatment protocols.36 

The poten?ality of cor?costeroid in endophthalmi?s needs to be explored since the 

u?lity of adjunc?ve steroid therapy s?ll looms in controversy. There is insufficient 

evidence to endorse the use of cor?costeroids as a standard therapeu?c approach in 

endophthalmi?s. It is impera?ve that larger randomized trials are conducted on this 

regard. However, the prudent use of cor?costeroids a_er the infec?on has been 

adequately addressed can provide a gra?fying outcome.  

References 

1.Durand ML. Endophthalmi?s. Clin Microbiol Infect. 2013;19(3):227e234. 

2.Sadaka A, Durand ML, Gilmore MS. Bacterial endophthalmi?s in the age of outpa?ent 

intravitreal therapies and cataract surgeries: host-microbe interac?ons in intraocular 

infec?on. Prog Re?n Eye Res. 2012;31:316e331.
31

CORTICOSTEROIDS IN ENDOPHTHALMITIS – GAME CHANGER OR DOUBLE EDGED SWORD?

September 2023

http://www.vrsi.in
http://www.vrsi.in


www.vrsi.in Vitreo Retinal Society - India

3.Sadiq MA, Hassan M, Agarwal A, et al. Endogenous endophthalmi?s: diagnosis, 

management, and prognosis. J Ophthalmic Inflamm Infect. 2015;5:32. 

4.Pershing S, Lum F, Hsu S, Kelly S, Chiang MF, Rich WL, et al. Endophthalmi?s a_er 

cataract surgery in the United States. Ophthalmology 2020;127:151-8. 

5.Singh SR, BhaBacharyya A, Dogra MR, Singh R, Dogra M. Endogenous 

endophthalmi?s due to Staphylococcus aureus in a lacta?ng woman. Indian J 

Ophthalmol 2020;68:2595-7. 

6.Astley R, Miller FC, Mursalin MH, Coburn PS, Callegan MC. An eye on staphylococcus 

aureus toxins: Roles in ocular damage and inflamma?on. Toxins 2019;11:356.  

7.Results of the Endophthalmi?s Vitrectomy Study. A randomized trial of immediate 

vitrectomy and of intravenous an?bio?cs for the treatment of postopera?ve 

bacterial endophthalmi?s. Endophthalmi?s Vitrectomy Study Group. Arch 

Ophthalmol. 1995;113(12):1479-1496. 

8.Ramamoorthy S, Cidlowski JA. Cor?costeroids: mechanisms of ac?on in health and 

disease. Rheum Dis Clin North Am.2016;42:15e31. 

9.Leopold IH, Kroman HS, Green H. Intraocular penetra?on of prednisone and 

prednisolone. Trans Am Acad Ophthalmol Otolaryngol. 1955;59:771e778. 

10.Rasmussen MLR. The eye amputated – consequences of eye amputa?on with 

emphasis on clinical aspects, phantom eye syndrome and quality of life. Acta 

Ophthalmol. 2010;88:1–26.  

11.Ye J, Lou L, Jin K, et al. Vision-Related Quality of Life and Appearance Concerns Are 

Associated with Anxiety and Depression a_er Eye Enuclea?on: A Cross-Sec?onal 

Study. PLoS ONE. 2015:10.  

12.Brandberg Y, Kock E, Oskar K, et al. Psychological reac?ons and quality of life in

32

CORTICOSTEROIDS IN ENDOPHTHALMITIS – GAME CHANGER OR DOUBLE EDGED SWORD?

September 2023

http://www.vrsi.in
http://www.vrsi.in


www.vrsi.in Vitreo Retinal Society - India

    pa?ents with posterior uveal melanoma treated with ruthenium plaque therapy or 

enuclea?on: a one year follow-up study. Eye. 2000;14:839–46. 

13.BrundreB A, Conrady CD, Shakoor A, Lin A. Current strategies for preven?on and 

treatment of postopera?ve Endophthalmi?s. Curr Ophthalmol Rep. 2018;6:105–14. 

14.Bucher RS, Hall E, Reed DM, Richards JE, Johnson MW, Zacks DN. Effect of 

intravitreal triamcinolone acetonide on suscep?bility to experimental bacterial 

endophthalmi?s and subsequent response to treatment. Arch Ophthalmol. 

2005;123(5):649-653. 

15.Conrady CD, Feist RM, Vitale AT, et al. Long-term visual outcomes of 

endophthalmi?s and the role of systemic steroids in addi?on to intravitreal 

dexamethasone. BMC Ophthalmol. 2020;20:181. 

16.Robbins CB, Ma J, Feng HL, Fekrat S. Clinical decision making and visual outcomes 

in endophthalmi?s treated with systemic cor?costeroids. Ophthalmol Re?na 

2020;4:1103-8. 

17.Koul S, Philipson BT, Philipson A. Visual outcome of endophthalmi?s in Sweden. 

Acta Ophthalmol (Copenh). 1989;67:504e509. 

18.Cunha-Vaz J, Bernardes R, Lobo C. Blood-re?nal barrier. Eur J Ophthalmol. 

2011;21(Suppl 6):S3eS9. 

19.Coburn PS, Wiskur BJ, Miller FC, et al. Bloodstream-to-eye infec?ons are facilitated 

by outer blood-re?nal barrier dysfunc?on. PLoS One. 2016;11:e0154560. 

20.McGhee CN. Pharmacokine?cs of ophthalmic cor?costeroids. Br J Ophthalmol. 

1992;76:681e684. 

21.Souverein PC, Berard A, Van Staa TP, et al. Use of oral glucocor?coids and risk of 

cardiovascular and cerebrovascular disease in a popula?on based case-control 

study. Heart. 2004;90:859e865.
33

CORTICOSTEROIDS IN ENDOPHTHALMITIS – GAME CHANGER OR DOUBLE EDGED SWORD?

September 2023

http://www.vrsi.in
http://www.vrsi.in


www.vrsi.in Vitreo Retinal Society - India

22.Waljee AK, Rogers MA, Lin P, et al. Short term use of oral cor?costeroids and 

related harms among adults in the United States: popula?on based cohort study. 

BMJ. 2017;357:j1415. 

23.Kim CH, Chen MF, Coleman AL. Adjunc?ve steroid therapy versus an?bio?cs alone 

for acute endophthalmi?s a_er intraocular procedure. CochraneDatabase Syst Rev. 

2017;2:CD012131. 

24.Das T, Jalali S, Gothwal VK, et al. Intravitreal dexamethasone in exogenous bacterial 

endophthalmi?s: results of a prospec?ve randomised study. Br J Ophthalmol. 

1999;83:1050-5. 

25.Gan IM, Ugahary LC, van Dissel JT, et al. Intravitreal dexamethasone as adjuvant in 

the treatment of postopera?ve endophthalmi?s: a prospec?ve randomized trial. 

Graefes Arch Clin Exp Ophthalmol. 2005;243:1200e1205. 

26.Shah GK, Stein JD, Sharma S, et al. Visual outcomes following the use of intravitreal 

steroids in the treatment of postopera?ve endophthalmi?s. Ophthalmology. 

2000;107: 486e489. 

27.Gan IM, Ugahary LC, van Dissel JT, van Meurs JC. Effect of intravitreal 

dexamethasone on vitreous vancomycin concentra?ons in pa?ents with suspected 

postopera?ve bacterial endophthalmi?s. Graefes Arch Clin Exp Ophthalmol 

Albrecht Von Graefes Arch Klin Exp Ophthalmol. 2005;243: 1186–9. 

28.Zacks D. Adjunc?ve intravitreal dexamethasone in the treatment of acute 

endophthalmi?s following cataract surgery. Clin Ophthalmol 2008;2:139-45. 

29.Bui DK, Carvounis PE. Evidence for and against intravitreous cor?costeroids in 

addi?on to intravitreous an?bio?cs for acute endophthalmi?s. Int Ophthalmol Clin 

2014;54:215-24. 

30.Torriglia A, Valamanesh F, Behar-Cohen F. On the re?nal toxicity of intraocular
34

CORTICOSTEROIDS IN ENDOPHTHALMITIS – GAME CHANGER OR DOUBLE EDGED SWORD?

September 2023

http://www.vrsi.in
http://www.vrsi.in


www.vrsi.in Vitreo Retinal Society - India

     glucocor?coids. Biochem Pharmacol. 2010;80:1878–1886. 

31.Falk NS, Beer PM, Peters GB 3rd. Role of intravitreal triamcinolone acetonide in the 

treatment of postopera?ve endophthalmi?s. Re?na. 2006;26:545–548. 

32.Mason RH, Ballios BG, Yan P. Noninfec?ous endophthalmi?s following intravitreal 

triamcinolone acetonide: clinical case and literature review. Can J Ophthalmol. 

2020;55(6):471-479. 

33.Ching Wen Ho D, Agarwal A, Lee CS, Chhablani J, Gupta V, Khatri M, et al. A review 

of the role of intravitreal cor?costeroids as an adjuvant to an?bio?cs in infec?ous 

endophthalmi?s. Ocular Immunol Inflamm 2018;26:461-8. 

34.Long C, Liu B, Xu C, et al. Causa?ve organisms of post-trauma?c endophthalmi?s: a 

20-year retrospec?ve study. BMC Ophthalmology. 2014;14:34. 

35.Soekamto C, Rosignoli L, Zhu C, Johnson DA, Sohn JH,Bahadorani S. Visual 

outcomes of acute bacterial endophthalmi?s treated with adjuvant intravitreal 

dexamethasone: A meta-analysis and systema?c review. Indian J Ophthalmol 

2022;70:2835-41. 

36.Dib B, Morris RE, Oltmanns MH, Sapp MR, Glover JP, Kuhn F. Complete and early 

vitrectomy for endophthalmi?s a_er cataract surgery: An alterna?ve treatment 

paradigm. Clin Ophthalmol 2020;14:1945-54. 

35

CORTICOSTEROIDS IN ENDOPHTHALMITIS – GAME CHANGER OR DOUBLE EDGED SWORD?

September 2023

http://www.vrsi.in
http://www.vrsi.in


Dr JayanC Singh 

Sadguru Netra Chikitsalaya, Chitrakoot 

www.vrsi.in Vitreo Retinal Society - India

MANAGEMENT OF POST-OPERATIVE 
ENDOPHTHALMITIS: AN EVIDENCE-BASED 

APPROACH

36September 2023

Dr Alok Sen* 

Sadguru Netra Chikitsalaya, Chitrakoot 

*Corresponding author

IntroducCon 

Post-opera?ve endophthalmi?s (POE) is a rare but severe complica?on of cataract 

surgery. The reported incidence of post-cataract surgery endophthalmi?s (PCE) ranges 

from 0.02% to 0.71%.1,2 The Endophthalmi?s vitrectomy study (EVS)3 recommenda?ons 

guided the standard treatment for this condi?on for over two decades. With the 
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evolu?on of micro-incision vitrectomy systems (MIVS), PPV as a primary interven?on has 

become safer and more accessible.4 It has led to a debate on whether our approach to 

managing PCE needs to change, par?cularly with the increasing issue of an?bio?c 

resistance and changes in the microorganisms that cause this condi?on.5 

EndophthalmiCs vitrectomy study (EVS, 1995)3 

The management of PCE currently follows the guidelines set by the EVS, a  Randomised 

Clinical Trial conducted in the United States and was published in 1995. The study 

recommended three fundamental principles for managing POE: (a) all pa?ents must 

undergo microbiological evalua?on through vitreous/aqueous Tap, (b) all pa?ents must 

receive empirical intravitreal an?bio?cs, specifically vancomycin and ce_azidime, and (c) 

the decision for primary pars plana vitrectomy should be based on the pa?ent's 

presen?ng vision. A vitreous tap with intravitreal an?bio?cs was recommended if the 

presen?ng vision was hand mo?ons or beBer, and if the vision was light percep?on or 

worse, vitrectomy was suggested. The EVS indicated that diabe?c pa?ents might benefit 

from vitrectomy regardless of their presen?ng visual acuity, although sta?s?cal 

significance was lacking, making either tap and inject or PPV appropriate. The study also 

concluded that systemic an?bio?cs did not provide addi?onal benefits if intravitreal 

an?bio?cs were given. 

What has changed since EVS? 

Microbiological profile and anCbioCc sensiCvity 

According to the EVS, acute PCE is most commonly caused by gram-posi?ve cocci, with 

gram-nega?ve organisms and fungi being less frequently involved. However, two studies 

conducted in India found that a substan?al propor?on of POE cases (24.3% and 41.7%)
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were caused by gram-nega?ve organisms,6,7 while fungi accounted for approximately 8% 

of cases.8 Addi?onally, the administra?on of moxifloxacin as a prophylac?c intra-cameral 

an?bio?c has resulted in a rise in postopera?ve endophthalmi?s (POE) caused by gram-

nega?ve organisms.8  

The issue of an?bio?c resistance is a significant concern currently. In the EVS study, 

gram-posi?ve organisms were 100% suscep?ble to vancomycin. However, a review of 

endophthalmi?s studies in PubMed between 1999 and 2015 found 27 cases caused by 

gram-posi?ve organisms with reduced suscep?bility or resistance to vancomycin.9 A 

retrospec?ve study10 conducted in India found that 11.1% of culture-proven 

endophthalmi?s cases were caused by gram-posi?ve organisms resistant to vancomycin. 

Regarding gram-nega?ve organisms, the EVS study found that 89.5% were suscep?ble to 

amikacin and ce_azidime. In contrast, a study from India revealed that approximately 

49% of gram-nega?ve organisms were resistant to ce_azidime and 26% to amikacin.11 

The study concluded that mul?drug-resistant POE is a maBer of concern in India, and 

alterna?ve an?bio?cs may be considered to manage resistant cases.  

These findings raise the ques?on of whether it's ?me to reconsider the empirical 

an?bio?c combina?on recommended by EVS for the management of POE. 

The evoluCon of MIVS 

The EVS recommended core vitrectomy without induc?on of posterior vitreous 

detachment (PVD) in eyes presen?ng with visual acuity of light percep?on or worse. The 

reluctance for early vitrectomy in eyes with beBer vision was primarily due to the fear of 

iatrogenic breaks and re?nal detachment. The advancement in vitrectomy technology,
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now offers increased safety while opera?ng in the proximity of the re?na due to beBer 

fluidic control, adjustable cuong rates and variable port openings/duty cycle.4 

Addi?onally, wide field viewing systems have made PPV safer and more accessible. As a 

result, the threshold for PPV in the management of POE has decreased. In the past 

decade, several studies have shown that immediate pars plana vitrectomy (PPV) results 

in beBer outcomes and reduces the need for addi?onal interven?ons. Also, the 

guidelines from the European Vitreo-Re?nal Society (EVRS) recommended immediate 

PPV for managing postopera?ve endophthalmi?s (POE), even in cases where visual 

acuity is beBer than percep?on of light (PL). Similarly, The EVRS Endophthalmi?s Study 

Report 1, which examined the preferred prac?ce paBern for managing POE and post-

intravitreal endophthalmi?s, noted that PPV was o_en performed regardless of the 

ini?al vision.12 However, a meta-analysis of 15 case series revealed that vitreous tap and 

injec?on (TAI) was equally effec?ve as PPV in trea?ng post-cataract, post-intravitreal 

injec?on, and post-PPV endophthalmi?s, though the specific inclusion criteria varied 

across the studies.  

At our centre, we performed a small randomised controlled trial to study the 

effec?veness of immediate PPV versus TAI in pa?ents with endophthalmi?s a_er 

cataract surgery.13 Our study included pa?ents who presented with hand movement or 

beBer vision. Immediate PPV resulted in earlier recovery, lesser interven?ons, and a 

more significant change in visual acuity than TAI in eyes with PCE presen?ng with visual 

acuity of >HM. Although the final visual acuity was similar between the two primary 

groups, delaying PPV may adversely affect the outcomes. The most significant 

improvement was observed in pa?ents with hand movement vision. 

The current prac?ce paBern favour early PPV; however, one needs to be aware that if 
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the facility for PPV is not available, intravitreal an?bio?cs before referral to a 

vitreore?nal centre significantly improves the outcomes and should be promptly given 

to all suspected pa?ents of PCE.   

Conclusion  

Intravitreal an?bio?cs have been the cornerstone treatment for over 25 years in 

managing POE. However, with changes in microbial profile and an?bio?c resistance, it 

may be necessary to change the empirical intravitreal an?bio?cs. A significant 

preference shi_ from EVS guidelines is the use of primary PPV, regardless of the 

presen?ng visual acuity.  
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IntroducCon 

Managing combina?on of re?nal detachment (RD) and endophthalmi?s remains a big 

challenge for re?na surgeons. Concurrent endophthalmi?s and RD may be seen in post-

opera?ve (8-10%),1,2 post-trauma (6-37%),3,4 and endogenous endophthalmi?s (2-26%).5, 

6 The pa?ent can present with RD and endophthalmi?s or RD can occur at a later date 

during the course of management. The RD can be either rhegmatogenous (RRD), 

trac?onal (usually late onset) or exuda?ve (due to severe inflamma?on), the commonest 

being RRD.
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Concurrent endophthalmi?s and RRD is rela?vely less common than the delayed-onset 

RRD in eyes with endophthalmi?s.7 Subsequent development of re?nal detachment (RD) 

has been reported in up to 25% of eyes with endophthalmi?s.8 

Associated factors 

In post-surgery seongs, common factors associated with early (compared to delayed-

onset) RD are infec?on with more virulent microorganisms (e.g. S. aureus, Streptococci 

or gram-nega?ve bacteria), posterior capsular rupture, vitreous prolapse/ loss during 

cataract surgery, light percep?on vision at presenta?on and age ≥75 years.1  The 

presence of posterior synechiae and aphakia are also reported to be associated with a 

higher risk of RD.9 Aphakic eyes have a higher risk of re?nal tears and RD, especially if 

there is associated posterior capsular rupture and vitreous loss during lens removal 

probably due to added trac?on on the re?na. 

Few pa?ents may develop RD several weeks/months a_er comple?ng an?bacterial 

treatment or even a_er vitrectomy, sugges?ng that, chronic inflamma?on and/or 

vitreous trac?on may be involved in the pathophysiology of late re?nal detachment in 

these eyes.10 It has been reported that a systemic condi?on like diabetes, increases the 

likelihood of RD in exogenous endophthalmi?s.11  

In the seong of trauma, RD can be concurrent or delayed. Penetra?ng injuries can lead 

to full-thickness disrup?on of all layers of ocular ?ssues and also exposing the eye for 

poten?al infec?on. Delayed onset RD can be a late complica?on due to unrecognized / 

untreated trauma?c re?nal tear/s, iatrogenic re?nal break/s induced during globe repair 

or during removal of intraocular foreign body. Addi?onal risk factors associated with RD 

a_er trauma include a large posterior wound, choroidal hemorrhage, vitreous 
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haemorrhage,3 infec?on due to more virulent organisms (e.g. Bacillus species, fungus) or 

due to poly-microbial infec?on.12 

In eyes with endogenous endophthalmi?s, incidence of RD is more with fungal infec?on 

(26%) than with bacterial (2%).5,6 With endogenous fungal endophthalmi?s, RD takes 

?me to develop at least a week or more a_er the clinical diagnosis of endophthalmi?s. 

Delayed onset RD a_er vitrectomy, usually occurs due to contrac?on of residual vitreous 

at sclerotomy sites or in the periphery, leading to new re?nal break/s forma?on.13  

Management opCons 

To minimise the risk of prolifera?ve vitreore?nopathy (PVR) and for beBer anatomical 

and func?onal outcome, RD repair needs to be planned at the earliest, in these eyes. 

However, in eyes with ac?ve infec?on, the primary goal is to control the infec?on. RD 

repair can either be planned at the same siong or may needs to be delayed depending 

on the response to an?microbials and severity of inflamma?on. Early vitrectomy is 

generally planned except in eyes with No PL vision, cloudy cornea (compromised 

visibility) and underlying severe inflamma?on. 

A 4 or 6 mm infusion cannula is used to ensure safe infusion in vitreous cavity. A 

complete vitrectomy should be performed including PVD induc?on and thorough base 

excision, even though there is increased risk of iatrogenic break/s. Occasionally, one may 

need to perform relaxing peripheral re?nectomy for adequate trac?on relief, especially 

in eyes with delayed RD. Subre?nal fluid drainage can be performed through a pre-

exis?ng re?nal break or drainage re?notomy. Endolaser photocoagula?on is done 

around all the re?nal breaks a_er fluid air exchange and anatomical re?nal 

reaBachment. Most o_en there is need for laser photocoagula?on all along 360 degrees
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in the periphery. 

Silicone-oil is preferred as a long term internal tamponade in most of these eyes. 

An?microbial ac?vity of silicone oil may also help in infec?on control.14 Nagpal et al, in a 

randomized clinical trial, reported beBer anatomical outcomes and need for fewer 

subsequent surgical procedures in eyes which had silicone oil as an internal tamponade 

following vitrectomy.15 Silicone oil may also help to stabilize or improve hypotony, which 

is frequently present in this seong. Silicone oil may also help in reducing the risk of 

recurrent RD, associated with PVR and may need to be le_ in place for prolong period in 

few pa?ents.15,16 Thomas BJ and his colleagues in their mul?centre case series, reported 

significant improvement in final visual acuity following pars plana vitrectomy with 

silicone oil tamponade.17 

In eyes with delayed-onset RD, a_er the ini?al treatment of endophthalmi?s, intravitreal 

an?microbials should be repeated, if there is suspicion of ac?ve infec?on. The normal 

intravitreal an?bio?c dose needs to be modified in the silicone oil filled eyes. Systemic 

an?microbials are always prescribed in post trauma and endogenous endophthalmi?s 

seong. Usually scleral buckle is deferred due to poten?al risk of infec?on. 

When corneal opaci?es obscure the view of vitreous cavity, the possible op?ons would 

be to wait for corneal oedema to clear or to go ahead with temporary keratoprosthesis 

assisted vitrectomy followed by penetra?ng keratoplasty. Depending on the severity of 

the infec?on, extent of the RD and status of the cornea, the trea?ng surgeon may take a 

call regarding appropriate ?ming for the surgery. There is a high incidence of gra_ 

rejec?on and quite a few of these eyes may need re-gra_ at a later date. Endoscope-

assisted vitreore?nal surgery is an emerging technology and can be helpful in managing 

RD in these eyes with anterior segment opaci?es.18 
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Eyes with RD are considered ‘inoperable’, if there is ‘no light percep?on’ vision, phthisis 

bulbi, or an?cipated very poor visual prognosis. In one of the large studies, 65.2% of 

endophthalmi?s associated with RD were classified as ‘inoperable’.18 These eyes were 

managed with symptoma?c treatment. 

Treatment outcomes 

Unlike in pa?ents with primary, non-complex RRD, pa?ents who develop RD with/ a_er 

endophthalmi?s, generally have a poor visual prognosis. Two-thirds of these pa?ents 

achieve best corrected visual acuity (BCVA) of 20/400 or less even a_er anatomical 

success.7,19 In a subgroup analysis of the EVS, 78% eyes with delayed onset RD, could 

achieve anatomical success but only 38% of pa?ents aBained 20/40 or beBer vision.1 In 

eyes with endophthalmi?s and RD, other most common complica?ons are recurrent RD 

with PVR and phthisis bulbi. 35% of eyes with concomitant RD and 30% of eyes with 

delayed-onset RD developed recurrent RD in a series reported by Dave et al.7   

The most serious ocular sequelae of endophthalmi?s is painful blind eye and the need 

for enuclea?on or eviscera?on. Wang et al, in their study, reported that, 8.7% of pa?ents 

with ‘endophthalmi?s alone’ underwent enuclea?on or eviscera?on but when the 

endophthalmi?s was associated with RD, this rate was significantly higher i.e. 31.3%, 

confirming the inferior func?onal and anatomical outcome in eyes with RD secondary to 

endophthalmi?s.20  
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Conclusions 

1. Endophthalmi?s associated RD is uncommon and generally has poor func?onal 

outcomes, even with early and appropriate management. 
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2. Endophthalmi?s needs to be managed as per standard protocol.  

3. Re?nal detachment repair can be performed at the ?me of the ini?al management 

of endophthalmi?s or at a later date depending on media clarity, severity of 

inflamma?on, complexity of the RD and expected visual prognosis. 

4. Silicone-oil is a preferred internal tamponade. 

5. Scleral buckle is generally avoided. 

6. Virulence of the microorganisms is the most important predic?ve factor of visual 

and anatomical outcomes. 

7. Despite ?mely interven?on, almost one-third of the eyes with RD secondary to 

endophthalmi?s, need enuclea?on or eviscera?on, highligh?ng the high incidence 

of poor anatomical and func?onal outcome. 
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A number of possible sources of bacterial infec?on can be targeted for preven?on. 

These include the tear film, eyelids, and adnexa of the eye; irriga?ng solu?ons and 

medica?ons; surgical instruments, the respiratory and skin flora of the surgeon and 

assistants; and the opera?ng room condi?ons. As, sterile surgical techniques can address 

many of these sources, infec?ons are primarily believed to arise from the tear film, 

eyelids, and adnexa of the eye.1 To avert endophthalmi?s, essen?al steps include 

comprehensive preopera?ve assessment, minimising surface bacteria and preven?ng 

the growth of invading bacteria. Endophthalmi?s prophylaxis is difficult to study because 

of its rarity and the many variables involved in ocular surgery.2
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This ar?cle presents the best available evidence from literature, although it may not fully 

mirror the most effec?ve clinical prac?ces. 

 Cataract / Anterior Segment Surgery:  

A. PREOPERATIVE PROPHYLAXIS:  

1. Povidone iodine (PVI):  

Povidone-iodine (PVI) is a broad-spectrum an?microbial and bactericidal agent effec?ve 

even against the drug-resistant bacteria. It works by releasing free iodine to the target 

cell surface.3 It is the most effec?ve method for preven?ng postopera?ve 

endophthalmi?s. 

European Society of Cataract and Refrac?ve Surgeons (ESCRS) study,4 a key guideline for 

endophthalmi?s, recommends applying 5 % PVI to the cornea, conjunc?va, and 

periocular skin for at least 3 minutes before surgery. It can reduce ocular surface flora by 

90%.5  

Lower PVI concentra?ons (0.25–3.5%) have been explored. Dilute PVI (0.05–1%) reduces 

corneal toxicity.3 However, conflic?ng results exist regarding the bactericidal effect of 

dilute PVI with no established guidelines.3 

In the case of PVI allergy, aqueous chlorhexidine 0.05% can be an alterna?ve.4 

2. PreoperaCve anCbioCcs:  

ESCRS guidelines have not established a clear benefit of preopera?ve fluoroquinolones 

along with PVI usage. It may, in fact, poten?ally increase the chances of bacterial 

resistance.3 The United Kingdom Royal College of Ophthalmologists (RCOphth),6 and
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American Academy of Ophthalmology (AAO)7 specifically do not recommend 

preopera?ve topical prophylac?c an?bio?cs as well.  

B. INTRAOPERATIVE PROPHYLAXIS: 

  

Intracameral anCbioCcs: 

The ESCRS study found that 1mg/0.1mL of intracameral cefuroxime injec?on at the end 

of surgery reduced endophthalmi?s risk by fivefold.4 The Endophthalmi?s Study Report 

from rural India showed a 3.6-fold reduc?on in post-cataract surgery endophthalmi?s, 

with no significant difference between intracameral cefuroxime and moxifloxacin 

(66.67% and 74.7% reduc?on, respec?vely).8 Due to limited intracameral op?ons, India 

prefers Moxifloxacin (15-100 mcg/0.1mL) and Vancomycin (100-500 mcg/0.1ml).9 

A compara?ve meta-analysis has shown the lowest post opera?ve endophthalmi?s 

(POE) rate with Vancomycin.9 However, occasional reports of associated hemorrhagic 

occlusive re?nal vasculi?s are concerning.10 Moxifloxacin had a beBer safety profile with 

the second lowest rate of POE.9 

C. POSTOPERATIVE PROPHYLAXIS:  

ESCRS guidelines suggest postopera?ve an?sepsis as per the surgeon's discre?on, 

considering factors like the surgical environment, complica?ons, and procedure-related 

risks.4 

The Endophthalmi?s Study Report 2 was a prospec?ve compara?ve, non-randomized 

interven?onal Indian study.11 They reported no sta?s?cally significant difference in 

endophthalmi?s occurrence in pa?ents without or with postopera?ve an?bio?c
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prophylaxis (any fluoroquinolone- Moxifloxacin/ Ciprofloxacin/Ofloxacin applied 4 ?mes 

for 1 week) a_er having received intracameral moxifloxacin or vancomycin 

intraopera?vely.  

In 2017, the All-India Ophthalmological Society surveyed preferred an?bio?c prophylaxis 

prac?ces for intraocular surgery.12 The Indian prac?ce closely aligned with interna?onal 

guidelines, however only 83.8% rou?nely used PVI, and about 40% used intracameral 

an?bio?cs. The ground reality of clinical prac?ce may not always be in accordance with 

the various guidelines and a nudge towards more evidence-based protocols would be 

beneficial. 

Posterior Segment 

A. Intravitreal injecCons:  

Intravitreal injec?ons (IVI) have become the main treatment modality for several 

common ocular condi?ons. Its efficacy has made it the most performed procedure in 

ophthalmology.13 Topical an?bio?cs were ini?ally used before and a_er IVI to reduce the 

risk of post-IVI endophthalmi?s. However, repeated use of topical an?bio?cs can 

increase an?bio?c resistance of ocular surface flora, increasing infec?on risk.14,15,16 

The Comparison of AMD Treatments Trials (CATT) suggested that the post-injec?on 

endophthalmi?s rate was low and similar to those in other large-scale studies. Use of 

peri-opera?ve topical an?bio?cs did not appear to reduce the risk for endophthalmi?s.17 

The recent guidelines of the American Academy of Ophthalmology18,19 and several 

systema?c reviews have also had a similar conclusion.20,21  Strict rules of asepsis remain 

the only evidence-based prophylaxis.  
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Vitreo-Re?na Society of India - Guidelines for intra vitreal injec?ons22  

Peri Opera?ve 

• Screen for infec?on, blocked nasolacrimal duct. Treat ac?ve infec?on before 

injec?on. Treat uncontrolled systemic condi?ons. 

• Time-out before injec?on. Bilateral injec?ons not recommended. 

• Preopera?ve topical an?bio?cs may be helpful. 

• Intravitreal injec?on should be performed in an opera?ng room or a sterile room. 

• Use 10% povidone-iodine to clean the skin and periocular adnexa, and 5% 

povidone-iodine drops in the conjunc?val sac for 3 minutes. Ins?ll one drop of 

proparacaine eye drops before ins?lling povidone-iodine drops. 

• Drape the surgical area using sterile linen and a separate plas?c s?cking eye-drape 

for each pa?ent. Use a sterile speculum to prevent contact of the eyelashes and 

eyelid margins with the injec?on site and needle. 

• Inject under an opera?ng microscope. Any quadrant can be chosen for injec?on. 

• Post-injec?on, the cul de sac needs to to be flushed with povidone iodine or the 

injec?on site dabbed with a povidone iodine soaked sterile swab. The eye can be 

patched with povidone iodine 5% drops for 2 hours a_er injec?on. 

Post Opera?ve 

• Post-injec?on an?bio?c use is le_ to the discre?on of the ophthalmologist. 

• Maintain proper lid hygiene. Monitor IOP and use an?-glaucoma drugs if needed. 

• Give a discharge card with injec?on details, symptoms of infec?on, and emergency 

contact info.
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• Avoid washing eyes for 24 hours. 

• Tailor follow-up to indica?on for injec?on. 

Although some experts have theorised that topical PVI and an?bio?cs could have a 

synergis?c effect in reducing conjunc?val flora, a randomised controlled trial (RCT) did 

not find any addi?onal benefit of the combina?on.23 

AnCmicrobial stewardship and proper an?microbial usage minimises resistance 

development. It is important to choose wisely. Preopera?ve an?bio?cs are not necessary 

for rou?ne uncomplicated surgery. However, it may be considered in monocular 

pa?ents, those prone to infec?on, having a poor tear film or were immuno-

compromised.24,25,26,27 

Medico Legal Standpoint- Adhering to the community norm is a safer approach, even if 

it's not the op?mal prac?ce as no unanimous strategy exists for preven?ng 

endophthalmi?s post intravitreal injec?ons. Ul?mately, deciding on an?bio?c use post-

injec?on is complex, requiring a case-specific evalua?on of the risk and benefit.28 

B. Vitrectomy Surgery  

In the 1970s, subconjunc?val an?bio?cs were rou?nely used in PPV surgery, as they 

were considered the standard of care for all intraocular surgeries. However, a study 

published in RETINA found that the rate of post-opera?ve endophthalmi?s was not 

sta?s?cally different between pa?ents who received subconjunc?val an?bio?cs (0.078%) 

and those who did not (0.10%). The study included 18,886 pa?ents.29 An?bio?cs like 

other medica?ons have risks, benefits, and costs.30
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A Microsurgical Task Force addressed these concerns with evidence-based 

recommenda?ons.31 

●PVI- 5% in conjunc?val sac 

●Proper draping- lashes out of surgical field 

●Conjunc?val displacement during port making 

●Angled scleral incisions 

●Minimising vitreous incarcera?on- 

●Wound inspec?on—suture placement 

●Tamponade to prevent hypotony. 

●Postopera?ve subconjunc?val and topical an?bio?cs can be used while avoiding 

re?notoxic an?bio?cs such as gentamicin. 

Muna Bhende et al. conducted a retrospec?ve study evalua?ng incidence of 

endophthalmi?s before and a_er introducing preopera?ve povidone-iodine drops for 

vitrectomy pa?ents. Pre-2000, pa?ents were given preopera?ve an?bio?cs for at least 3 

days, alongside 0.5% cetrimide solu?on cleaning prior to surgery. Post-2000, pa?ents 

had an?bio?cs for one day before surgery, 5% PVI drops in the conjunc?val sac for 3 

minutes and periocular cleaning with 1% povidone-iodine solu?on. They found no 

significant difference in the incidence rates.32 

A mul?centric study published by VRSI study group33 in India revealed that irrespec?ve 

of the type of prophylaxis at the end of surgery (topical an?bio?c alone/ povidone 

iodine alone/ a combina?on of both / subconjunc?val alone / topical and 

subconjunc?val an?bio?cs), no significant difference in the endophthalmi?s rates was 

noted with different preopera?ve and postopera?ve an?bio?c prophylaxis. 
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C. Scleral buckling 

A study of 2,972 scleral buckling procedures found that soaking the buckle in an?bio?cs 

during surgery significantly reduced the risk of infec?on or extrusion. However, a more 

recent study of 1,127 procedures found that soaking the buckle in an?bio?cs did not 

affect the risk of infec?on or extrusion.34,35 

AIOS Task Force guidelines: 

Keeping the Indian scenario in mind, the All India Ophthalmological Society Task Force 

has laid down guidelines for endophthalmi?s prophylaxis for intravitreal injec?ons.36 

●Apply 5% povidone-iodine to the conjunc?val sac for 3 minutes or un?l dry. 

●Preopera?ve an?bio?cs are preferable, but not mandatory. 

●Subconjunc?val an?bio?cs are not necessary. 

●Topical broad-spectrum an?bio?c drops can be ins?lled. 

●Intracameral an?bio?c use is at the discre?on of the surgeon. Moxifloxacin (100-500 

micrograms/ 0.1 ml) or cefuroxime 1 milligram/0.1 ml should be preferred if used. 

●Postopera?ve topical an?bio?cs for 7-10 days are op?onal.  

In Conclusion -  

1. PreoperaCve Prophylaxis: Applying 5 % PVI to the cornea, conjunc?va, and periocular 

skin for at least 3 minutes before surgery has shown the most benefit universally.  

2. IntraoperaCve Prophylaxis - Intracameral op?ons include Cefuroxime (1mg/0.1 ml) 

Moxifloxacin (15-100 mcg/0.1mL) and Vancomycin (100-500 mcg/0.1ml). intraopera?ve 

prophylaxis can be used for posterior segment only if required.  

3. PostoperaCve anCbioCc prophylaxis is as per the surgeon's discre?on. 

4. For Intravitreal InjecCons - The prophylaxis needs to be chosen wisely.  

57September 2023

http://www.vrsi.in
http://www.vrsi.in


www.vrsi.in Vitreo Retinal Society - India

PERI-OPERATIVE PROPHYLAXIS FOR ENDOPHTHALMITIS

References: 

1. Ciulla TA, Starr MB, Masket S. Bacterial endophthalmi?s prophylaxis for cataract 

surgery: an evidence-based update. Ophthalmology. 2002 Jan;109(1):13-24. 

2. Zaharia AC, Dumitrescu OM, Rogoz RE, Dimirache AE, Zemba M. Preopera?ve 

an?sepsis in ophthalmic surgery (a review). Rom J Ophthalmol. 2021 Apr-Jun;65(2):

120-124.  

3. Koerner JC, George MJ, Meyer DR, Rosco MG, Habib MM. Povidone-iodine 

concentra?on and dosing in cataract surgery. Surv Ophthalmol. 2018;63(8):862–868. 

4. Barry P, Cordovés L, Gardner S. ESCRS guidelines for preven?on and treatment of 

endophthalmi?s following cataract surgery: data, dilemmas and conclusions. Available 

from: hBps://www.escrs.org/ downloads/Endophthalmi?s-Guidelines.pdf.      

5. Apt L, Isenberg S, Yoshimori R, Paez JH. Chemical prepara?on of the eye in ophthalmic 

surgery. III. Effect of povidone-iodine on the conjunc?va. Arch Ophthalmol. 1984 May;

102(5):728-9. 

6. Ophthalmology Royal College of Ophthalmologists;Managing an outbreak of 

postopera?ve endophthalmi?s. Rev Lit Arts Am. 2011;1-9 

7. Miller KM, Oeong TA, Tweeten JP, et al. Cataract in the Adult Eye Preferred Prac?ce 

PaBern. Ophthalmology. 2022;129(1):P1-P126. 

8. Rathi VM, Sharma S, Das T, Khanna RC. Endophthalmi?s Prophylaxis Study, Report 2: 

Intracameral an?bio?c prophylaxis with or without postopera?ve topical an?bio?c in 

cataract surgery. Indian J Ophthalmol. 2020;68(11):2451-2455. 

9. Bowen RC, Zhou AX, Bondalapa? S, et al. Compara?ve analysis of the safety and 

efficacy of intracameral cefuroxime, moxifloxacin and vancomycin at the end of cataract 

surgery: a meta-analysis. Br J Ophthalmol. 2018;102(9):1268-1276. 

58September 2023

http://www.vrsi.in
http://www.vrsi.in


www.vrsi.in Vitreo Retinal Society - India

PERI-OPERATIVE PROPHYLAXIS FOR ENDOPHTHALMITIS

10. Witkin AJ, Chang DF, Jumper JM, et al. Vancomycin-Associated Hemorrhagic 

Occlusive Re?nal Vasculi?s: Clinical Characteris?cs of 36 Eyes. Ophthalmology. 

2017;124(5):583-595. 

11. Rathi VM, Sharma S, Das T, Khanna RC. Endophthalmi?s Prophylaxis Study, Report 2: 

Intracameral an?bio?c prophylaxis with or without postopera?ve topical an?bio?c in 

cataract surgery. Indian J Ophthalmol. 2020;68(11):2451-2455.   

12. Maharana PK, Chhablani JK, Das TP, Kumar A, Sharma N. All India Ophthalmological 

Society members survey results: Cataract surgery an?bio?c prophylaxis current prac?ce 

paBern 2017. Indian J Ophthalmol. 2018;66(6):820-824. 

13. Stalmans P, Benz MS, Gandorfer A, et al. Enzyma?c vitreolysis with ocriplasmin for 

vitreomacular trac?on and macular holes. N Engl J Med. 2012;367(7):606-615. 

14. de Caro JJ, Ta CN, Ho HK, et al. Bacterial contamina?on of ocular surface and needles 

in pa?ents undergoing intravitreal injec?ons. Re?na. 2008;28(6):877-883. 

15. Storey P, Dollin M, Pitcher J, et al. The role of topical an?bio?c prophylaxis to prevent 

endophthalmi?s a_er intravitreal injec?on. Ophthalmology. 2014;121(1):283-289. 

16. Cheung CS, Wong AW, Lui A, Kertes PJ, Devenyi RG, Lam WC. Incidence of 

endophthalmi?s and use of an?bio?c prophylaxis a_er intravitreal injec?ons. 

Ophthalmology. 2012;119(8):1609-1614. 

17. Meredith TA, McCannel CA, Barr C, et al. Pos?njec?on endophthalmi?s in the 

comparison of age-related macular degenera?on treatments trials (CATT). 

Ophthalmology. 2015;122(4):817-821. 

18. Wilson ME and ScoB AW.American Academy of Ophthalmology. How to Give 

Intravitreal Injec?ons. External link hBps://www.aao.org/eyenet/ar?cle/how-to-give-

intravitreal-injec?ons. Released 04.2013.

59September 2023

http://www.vrsi.in
http://www.vrsi.in
https://www.aao.org/eyenet/article/how-to-give-intravitreal-injections
https://www.aao.org/eyenet/article/how-to-give-intravitreal-injections
https://www.aao.org/eyenet/article/how-to-give-intravitreal-injections
https://www.aao.org/eyenet/article/how-to-give-intravitreal-injections


www.vrsi.in Vitreo Retinal Society - India

PERI-OPERATIVE PROPHYLAXIS FOR ENDOPHTHALMITIS

19. American Academy of Ophthalmology. Five Things Physicians and Pa?ents Should 

Ques?on. External link hBp://www.choosingwisely.org/socie?es/american-academy-of-

ophthalmology/; Released 21.02.2013.  

20. Benoist d'Azy C, Pereira B, Naughton G, ChiambareBa F, Dutheil F. An?bioprophylaxis 

in Preven?on of Endophthalmi?s in Intravitreal Injec?on: A Systema?c Review and Meta-

Analysis. PLoS One. 2016;11(6):e0156431. 

21. Menchini F, ToneaBo G, Miele A, Dona? S, LanzeBa P, Virgili G. An?bio?c prophylaxis 

for preven?ng endophthalmi?s a_er intravitreal injec?on: a systema?c review. Eye 

(Lond). 2018;32(9):1423-1431. 

22. hBps://vrsi.in/wp-content/uploads/2018/02/Avas?n_Guidlines_Book.pdf 

23. Ta CN, Egbert PR, Singh K, Shriver EM, Blumenkranz MS, Miño De Kaspar H. 

Prospec?ve randomised comparison of 3-day versus 1-hour preopera?ve ofloxacin 

prophylaxis for cataract surgery. Ophthalmology. 2002;109(11):2036-2041. 

24. Parke DW 2nd, Coleman AL, Rich WL 3rd, Lum F. Choosing Wisely: five ideas that 

physicians and pa?ents can discuss. Ophthalmology. 2013;120(3):443-444. 

25. Cheung CS, Wong AW, Lui A, Kertes PJ, Devenyi RG, Lam WC. Incidence of 

endophthalmi?s and use of an?bio?c prophylaxis a_er intravitreal injec?ons. 

Ophthalmology. 2012;119(8):1609-1614. 

26. Chandra A, Smith J, Wang BZ, et al. Post-Vitrectomy Endophthalmi?s in Victoria, 

Australia. Asia Pac J Ophthalmol (Phila). 2017;6(1):104. 

27. Yu CQ, Ta CN. Preven?on and treatment of injec?on-related endophthalmi?s. 

Graefes Arch Clin Exp Ophthalmol. 2014;252(7):1027-1031. 

28. Grosso A, Ceru? P, Scarpa G, et al. Choosing wisely and the use of an?bio?cs in 

ophthalmic surgery: There is more than meets the eye. Eur J Ophthalmol. 2018;28(6):

625-632. 
60September 2023

http://www.vrsi.in
http://www.vrsi.in
http://www.choosingwisely.org/societies/american-academy-of-ophthalmology/
http://www.choosingwisely.org/societies/american-academy-of-ophthalmology/
https://vrsi.in/wp-content/uploads/2018/02/Avastin_Guidlines_Book.pdf
http://www.choosingwisely.org/societies/american-academy-of-ophthalmology/
http://www.choosingwisely.org/societies/american-academy-of-ophthalmology/
https://vrsi.in/wp-content/uploads/2018/02/Avastin_Guidlines_Book.pdf


www.vrsi.in Vitreo Retinal Society - India

PERI-OPERATIVE PROPHYLAXIS FOR ENDOPHTHALMITIS

29. Weiss SJ, Adam MK, Gao X, et al. Endophthalmi?s following pars plana vitrectomy: 

efficacy of intraopera?ve subconjunc?val an?bio?cs. Re?na. 2018 

30. Relhan N, Pathengay A, Schwartz SG, Flynn HW., Jr Emerging Worldwide 

An?microbial Resistance, An?bio?c Stewardship and Alterna?ve Intravitreal Agents for 

the Treatment of Endophthalmi?s. Re?na. 2017;37:811–818. 

31. Kaiser RS, Prenner J, ScoB IU, et al. The Microsurgical Safety Task Force: evolving 

guidelines for minimising the risk of endophthalmi?s associated with microincisional 

vitrectomy surgery. Re?na. 2010;30(4):692-699. 

32. Bhende M, Raman R, Jain M, et al. Incidence, microbiology, and outcomes of 

endophthalmi?s a_er 111,876 pars plana vitrectomies at a single, ter?ary eye care 

hospital. PLoS One. 2018;13(1):e0191173. Published 2018 Jan 16. 

33. Shah PN, Mishra DK, Shanmugam MP, et al. Incidence of post vitrectomy 

endophthalmi?s in India - A mul?centric study by VRSI study Group [published online 

ahead of print, 2023 Feb 8]. Eye (Lond). 2023;10.1038/s41433-023-02430-1.  

34. Arribas NP, Olk RJ, Schertzer M, et al. Preopera?ve an?bio?c soaking of silicone 

sponges. Does it make a difference? Ophthalmology. 1984;91:1684–1689. 

35. Lorenzano D, Calabrese A, Fiormonte F. Extrusion and infec?on incidence in scleral 

buckling surgery with the use of silicone sponge: to soak or not to soak? An 11-year 

retrospec?ve analysis. Eur J Ophthalmol. 2007;17:399–403. 

36. Verma L, Agarwal A, Dave VP, et al. All India Ophthalmological Society (AIOS) Task 

Force guidelines to prevent intraocular infec?ons and cluster outbreaks a_er cataract 

surgery. Indian J Ophthalmol. 2022;70(2):362-368. 

61September 2023

http://www.vrsi.in
http://www.vrsi.in


www.vrsi.in Vitreo Retinal Society - India

MANAGEMENT OF ENDOPHTHALMITIS IN A 
SCHEMATIC

62

Dr. Devashish Dubey 

Consultant- Vitreo re?na, ROP and Uvea services 
ASG-Vasan eye hospital, Bengaluru 

Endophthalmi?s 

Exogenous endophthalmi?s

Post trauma?c

NEXT PAGE

Vitreous 
tap+ IVAB

Primary wound closure 
(if not previously done)

Good 
response 

Recurrence

PC Plaque

Acute

Vitrectomy 
+ IVAB

Endogenous endophthalmi?s

Can consider 
early vitrectomy

Con?nue 
IVAB every 
48 hrs un?l 
resolu?on

Vitrectomy if RRD 

Delayed vitrectomy 
in cases with 

vitreous opaci?es

Sa?sfactory 
response

Poor 
response

Observe 
closely

Improvement

Con?nue IVAB  
(As per culture 

sensi?vity)

Yes

No

Repeat vitrectomy/Silicone oil 
tamponade/Change IVAB

Poor response 
or 

deteriora?on

Smear, culture 
+/- PCR

IOL 
explanta?on

Vitrectomy+ 
Posterior 

Capsulectomy 
+ IVAB

Fungal

Vitrectomy + 
IVAB

Con?nue 
intravitreal 
an? fungal

Can try 
cryotherapy 

to treat 
granuloma

Post opera?ve

Chronic

IOFB/RD

No Yes

Vitrectomy 
+ IVAB

Vitreous 
tap+ IVAB

Surgeon 
preference

Poor 
response

Good 
response

Observa?on

Poor 
response

Repeat 
vitrectomy/
Change IVAB

• Choice of an?bio?c depends on the microbiological results  
• Empirical an?bio?cs are considered at first visit and if 

microbiological inves?ga?ons are nega?ve 
• Systemic an?bio?cs can be considered- Fluoroquinolones/ Linezolid
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Endogenous endophthalmi?s

Work up for source/ foci of infec?on in body 

History, clinical examina?on, Blood culture, Urine 
culture, Chest x ray, USG abdomen, 2D Echo (infec?ve 

endocardi?s)

Broad spectrum intravenous an?bio?cs/ Specific 
an?bio?cs if organism is iden?fied 

Vitreous Biopsy+ IVAB (Culture/ sensi?vity +/- PCR)

Poor response

Vitrectomy+ IVAB
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