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ABSTRACT

Clinical practices on acute post-operative and
endogenous endophthalmitis (EnE) are highly
variable among clinicians due to a lack of up-to-
date, high-quality evidential support. An expert
consensus is thus much needed. A panel con-
sisting of ten retinal specialists in Taiwan

was organized. They evaluated relevant literature
and developed key questions regarding acute
post-operative and EnE that are cardinal for
practice but yet to have conclusive evidence.
The panel then attempted to reach consensus
on all the key questions accordingly. There were
eight key questions proposed and their respec-
tive consensus statements were summarized as
follows: Gram staining and culture are still the
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standard procedures for the diagnosis of
endophthalmitis. Vitrectomy is recommended
to be performed earlier than the timing pro-
posed by the Endophthalmitis Vitrectomy Study
(EVS). Routine intracameral antibiotic injection
for post-cataract surgery endophthalmitis pro-
phylaxis is not recommended because of
potential compounding error hazards and a lack
of support from high-quality studies. Routine
fundus examination is recommended for all
patients with pyogenic liver abscess. In EnE,
vitrectomy is recommended if diffused and
dense vitritis is present, or if the disease pro-
gresses. These consensus statements may work as
handy guidance or reference for clinical practices
of acute post-operative and EnE.

Keywords: Endogenous endophthalmitis (EnE);
Acute post-operative endophthalmitis; Taiwan;
Expert consensus

Key Summary Points

Despite the fact that many retrospective
studies have investigated the
management of acute post-operative
endophthalmitis and endogenous
endophthalmitis (EnE), to date, only one
decades-old prospective randomized study
has addressed the management of acute
post-operative endophthalmitis.

The aim of this commentary is to provide
an expert consensus on several key
questions regarding acute post-operative
endophthalmitis and EnE, as well as a
glimpse into the Taiwanese
epidemiological profiles.

Timing of vitrectomy set by the decades-
old landmark study, the Endophthalmitis
Vitrectomy Study, is regarded as outdated,
and vitrectomy is recommended to be
performed earlier and for those with better
initial vision both in acute post-operative
endophthalmitis and EnE.

Perspective in managing both acute post-
operative endophthalmitis and EnE is
changing owing to improvement of
surgical technologies, introduction of new
antibiotics, and other factors.

INTRODUCTION

Endophthalmitis is a disease with highly vari-
able presentations, geographical diversity, and
mixed etiologies [1]. It usually comes with sev-
ere visual loss [2]. For years, extensive studies
explored its diagnosis and management [2–6].
However, due to its complexity, there was only
one decades-old, prospective, randomized
controlled trial being conducted, that is the
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Endophthalmitis Vitrectomy Study (EVS).
It scrupulously investigated into the manage-
ment of acute post-operative endophthalmitis
[3, 7]. Since then, many aspects of endoph-
thalmitis, including epidemiology [1, 8, 9],
management pattern [3, 10–12], and prognosis
[2, 13] have evolved through time, owing to the
alteration of several factors, such as pattern of
systemic infections [14–17], introduction of
new antibiotics [18, 19], and advance in micro-
incisional vitrectomy [20, 21]. Nowadays, clin-
icians still heavily depend on the implications
of the EVS study, which may be outdated and
not compatible with current clinical
environments.

Recently, despite several large-scale retro-
spective studies providing insights into modern
practices of endophthalmitis [22–26], their
conclusions are sometimes confusing, and lar-
gely ununiformed. A panel with relevant
expertise was thus organized in Taiwan with the
aims to review and evaluate current evidence,
and attempt to reach a consensus on several key
aspects of acute post-operative endophthalmitis
and endogenous endophthalmitis (EnE), and
also provide insights into the current epidemi-
ological profiles in Taiwan. With the consensus,
one may find it easier to navigate through this
complex disease.

MATERIALS AND METHODS

A nationwide panel of vitreoretinal experts was
selected from members of the Taiwan Ocular
Inflammation Society (TOIS). The aim of the
selected panel is to provide a clear and up-to-
date guidance and suggestion for several issues
of acute post-operative endophthalmitis and
EnE in Taiwan that are currently lack of high-
quality evidential support. The panel comprised
ten ophthalmologists in Taiwan with expertise
in both endogenous and acute post-operative
endophthalmitis in tertiary centers. All experts
had records of relevant publications or research
contributions on the subject. There are three
consecutive steps in the consensus develop-
ment process. The collection and selection of
relevant papers was the initial step, followed by
proposition and establishment of key questions

according to the selected papers, and followed
by consensus development on those proposed
key questions. This article is based on previously
conducted studies and does not contain any
new studies with human participants or animals
performed by any of the authors.

In the first step, an exhausting search for
articles regarding acute post-operative endoph-
thalmitis and EnE was performed on PubMed,
EMBASE, and Cochrane Library databases using
keywords including ‘‘endogenous endoph-
thalmitis,’’ OR ‘‘acute post-operative endoph-
thalmitis’’ with publication year from January
2000 to December 2022. The panel organizer
then filtered through the initial article list, and
selected relevant articles regarding diagnostic
methods, management, prophylaxis, and
screening. Afterwards, selected articles were
reviewed by panel members and a final set of
reference articles were decided. On the other
hand, to outline the Taiwanese epidemiology of
acute post-operative endophthalmitis, EnE, and
pyogenic liver abscess-related EnE, relevant case
series were also exhaustively searched from
PubMed, EMBASE, and Cochrane Library data-
bases using the keywords ‘‘endophthalmitis,’’
AND ‘‘Taiwan’’, as well as ‘‘pyogenic liver
abscess,’’ AND ‘‘endophthalmitis,’’ AND ‘‘Tai-
wan,’’ with publication year from January 2000
to December 2022. The representative case ser-
ies were selected by the panel organizer, and
were composed into separate tables.

In the second step, based on the reference
articles and clinical experience, the panel
establishes several key questions that cover
issues of acute post-operative endophthalmitis
and EnE but yet to have strong evidence. Each
key question will be evaluated by the panel for
its importance and necessity. At the end of the
second step, a set of key questions was listed for
consensus development.

In the third step, to reach consensus on key
questions, the panel meeting was held online
on January 15, 2023. For the consensus devel-
opment of each key question, the Delphi
method (Estimate-Talk-Estimate method) was
applied, and the panel organizer acted as facil-
itator. One consensus statement was stated for
each key question. Each statement was

Ophthalmol Ther (2024) 13:1–19 3



discussed and modified until unanimous con-
sent was reached.

RESULTS AND DISCUSSION

The initial literature search collected 188 arti-
cles. The panel organizer filtered through the
article and selected 22 articles for further panel
review. Four additional papers were advised by
panel members and added into the initial set of
articles under unanimous panel consent. At the
end of the first step, there were a total of 26
articles left for key questions development.

Furthermore, for representative cases series,
there were five case series regarding acute post-
operative endophthalmitis; three case series
addressing EnE; and six case series providing
incidence of endophthalmitis in pyogenic liver
abscess. These series were summarized into
three separate tables (Tables 2, 3, 4).

In the second stage, according to the col-
lected articles and clinical experience, the panel
members developed eight key questions
(Table 1). Consensus was reached in all eight
key questions. Individual discussions and con-
sensus results were demonstrated in the fol-
lowing sections.

KEY QUESTION 1: WHAT ARE
THE INCIDENCE
AND THE DOMINANT PATHOGENS
OF ACUTE POST-OPERATIVE
ENDOPHTHALMITIS IN TAIWAN?

In Taiwan, according to the collected case series
(Table 2), the incidence of post-cataract surgery
and vitrectomy was reported to be 0.21% and
0.03%, respectively, with an overall incidence
of all operation types to be 0.19% [27]. Globally,
periocular commensal Gram-positive bacteria,
such as Staphylococcus sp., are frequently repor-
ted as dominant pathogens in acute post-oper-
ative endophthalmitis [8, 16, 17, 28, 29].
However, these pathogens are not as frequent in
Taiwan [30–33] (Table 2). Instead, both Entero-
coccus sp. [33, 34] and non-tuberculosis
mycobacterium (NTM) [31, 32] had been

reported as the major pathogens in Taiwanese
reports (Table 2). These patterns deviated
greatly from that of global trend. For high
incidence of post-operative NTM endoph-
thalmitis, the case-collection period of the
study happened to catch up a cluster of post-
operative NTM endophthalmitis. This episode
thus significantly distorted the pathogens per-
centage [32]. Of note, there were, in total, three
outbreaks of NTM-related, acute, post-operative
endophthalmitis in Taiwan from 2011 to 2014
[31, 35]. The panel commented that these
unusual episodes are highly associated with
heavy reliance on detergent solution for catar-
act-surgery equipment cleaning in many Tai-
wanese private practices [35]. NTM
contamination of operative equipment cannot
be efficiently eliminated by detergent wash, and
thus led to the outbreaks. The panel concluded
that the introduction and widespread usage of
autoclave systems in Taiwan effectively elimi-
nated post-operative NTM endophthalmitis in
recent years [35, 36].

Acute post-operative endophthalmitis with
Enterococcus species tells a different story in
Taiwan. The Enterococcus species was frequently
met in the Taiwanese case series of acute post-
operative endophthalmitis. They accounted for
29% and 38% of the culture-proven cases,
respectively, in two previous cases series
(Table 2) [32, 33]. In a more recent series
reported by Peng et al. in 2021, Enterococcus
faecalis claimed 20% of culture-proven cases
[30]. The panel commented that the Enterococ-
cus species is indeed emerging as one of major
pathogens for acute post-operative endoph-
thalmitis in modern Taiwan. The panel rea-
soned that several factors might contribute to
the emergence of Enterococcus species. The fact
that intracameral antibiotics prophylaxis is
widely used by many ophthalmic surgeons in
Taiwan may be an important factor because it
removes common pathogens and selects special
ones. Subtropical climate [37] and differences in
procedural protocols [38] are also possible fac-
tors that shape the unique pathogen pattern in
Taiwan. Furthermore, the panel is aware that
publication bias is also a haunting factor in
studying endophthalmitis, and all the reported
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Table 1 Eight key questions and consensus statement

Mark Key question Consensus statement

1 What are the incidence and the dominant pathogens of

acute post-operative endophthalmitis in Taiwan?

Despite the major pathogens of acute post-operative

endophthalmitis are Gram-positive cocci, Enterococcus
sp. is emerging as a frequent, and sometimes dominant

pathogen in modern Taiwan

2 What is the optimal clinical approach of pathogens

identification for acute post-operative endophthalmitis

in Taiwan?

Gram stain (or seldomly KOH stain if fungal infection is

suspected) and microbial culture are standard clinical

approaches of pathogens identification for acute post-

operative endophthalmitis in Taiwan. PCR is not

recommended in clinical setting

3 What are the optimal timing and indications for

vitrectomy in acute post-operative endophthalmitis?

For acute post-operative endophthalmitis, early

vitrectomy is recommended for those with initial

vision worse than 20/40, or 2–3 lines worse than

anticipated vision. Furthermore, for those who

received intravitreal antimicrobials injection at first

but have their vision or clinical symptoms/signs

deteriorate in the first 24 h or less should also undergo

vitrectomy. The visual criteria stated by the EVS is

regarded as outdated

4 Should intracameral antibiotics injection at the end of

cataract-extraction operation be recommended for

endophthalmitis prophylaxis?

The panel cannot recommend routine use of

intracameral injection of antibiotics for

endophthalmitis prophylaxis in cataract surgery

currently due to a lack of standard antibiotics

formulation

5 What are current characteristics of EnE in Taiwan,

regarding predisposing factor, pathogen, primary

infection focus, and epidemiology?

In Taiwan, the most common predisposing factor for

endogenous endophthalmitis is diabetes mellitus;

pyogenic liver abscess are the most common primary

infection focus; and the most common pathogen for

EnE is Klebsiella species. In Taiwan, the incidence of

endogenous Klebsiella endophthalmitis from pyogenic

liver abscess has been in decrease in recent years,

possibly owing to improving DM control. On the

other hand, increasing incidence of endogenous

Klebsiella endophthalmitis from UTI in non-diabetic,

elderly, female patient is noted

6 Whether general dilated fundus examination should be

recommended for patients with certain infection focus

In Taiwan, routine dilated fundus screening for EnE is

recommended for all patients with pyogenic liver

abscess

Ophthalmol Ther (2024) 13:1–19 5



results should always be interpreted with cau-
tion [39].

Consensus Statement

Despite the major pathogens of acute post-op-
erative endophthalmitis are Gram-positive
cocci, Enterococcus sp. is emerging as a frequent,
and sometimes dominant pathogen in modern
Taiwan.

KEY QUESTION 2: WHAT IS
THE OPTIMAL CLINICAL APPROACH
OF PATHOGEN IDENTIFICATION
FOR ACUTE POST-OPERATIVE
ENDOPHTHALMITIS IN TAIWAN?

Smears and microbial cultures from the extracts
of anterior chamber or vitreous had long been
regarded as standard procedures for pathogen
identification in endophthalmitis in the past
[40, 41]. Yield rates of stains and cultures varied
but are generally low [40, 42, 43]. Recently,
polymerase chain reaction (PCR) came into
view as a promising, rapid, and precise

Table 1 continued

Mark Key question Consensus statement

7 What is the optimal timing and indication of vitrectomy

for bacterial EnE?

Vitrectomy in bacterial EnE is indicated when

progression of vitritis or deterioration of vision are

noted despite 24 h of systemic antibiotics with or

without intravitreal antibiotics injection. Early

vitrectomy at initial encounter is also recommended

when dense vitritis blocks the view of disc and arcade

vessels

8 What is recommended treatment strategy for fungal

chorioretinitis and endogenous fungal

endophthalmitis?

For endogenous fungal chorioretinitis, an effective,

adequately penetrant, systemic antifungal agent is

mandatory. For fungal chorioretinitis without vitritis,

systemic antifungal is mostly sufficient. For sight-

threatening chorioretinitis without vitritis, additional

intravitreal injection of antifungals is recommended.

For any endogenous fungal endophthalmitis with

vitritis, systemic antifungal alone is regarded

inadequate, and concomitant intravitreal antifungals

or vitrectomy are recommended. Vitrectomy is

reserved for cases with dense vitritis, significantly sight-

threatening chorioretinitis or subretinal abscess, as well

as progressing disease despite combined treatment

with systemic and intravitreal antifungals

sp. species, KOH potassium hydroxide, EVS Endophthalmitis Vitrectomy Study, UTI urinary tract infection, DM diabetes
mellitus, PCR polymerase chain reaction, EnE endogenous endophthalmitis

6 Ophthalmol Ther (2024) 13:1–19
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alternative [44, 45]. It had been advocated for
timely pathogen identification in endoph-
thalmitis. However, the high cost and lack of
accessibility prevent its clinical application in
Taiwan [46]. In addition, since most acute post-
operative endophthalmitis are bacterial, and
most pathogens are susceptible to standard
antibiotics regimen including vancomycin and
ceftazidime, fast pathogen identification with
expensive PCR is mostly pointless. Furthermore,
many clinicians are not comfortable with nar-
rowing the antibiotics spectrum within days of
initial encounter, for fear of omitting other
mixed pathogens.

Consensus Statement

Gram stain (or seldomly potassium hydroxide
(KOH) stain if fungal infection is suspected) and
microbial culture are standard clinical approa-
ches of pathogen identification for acute post-
operative endophthalmitis in Taiwan. PCR is
not recommended in clinical setting.

KEY QUESTION 3: WHAT ARE
THE OPTIMAL TIMING
AND INDICATIONS
FOR VITRECTOMY IN ACUTE POST-
OPERATIVE ENDOPHTHALMITIS?

The EVS has long been used as a landmark study
for deciding whether and when to perform a
vitrectomy in acute post-operative endoph-
thalmitis [7]. The study states that if the visual
acuities of the patients are light perception or
worse, then these patients will benefit from
early vitrectomy performed within 6 hours.
According to the study, their visual outcomes
will be superior to that of the patients with
similar initial visual acuities but received
intravitreal antimicrobial injections instead. For
those with initial vision better than light per-
ception, vitrectomy group failed to show supe-
rior benefit in terms of final vision. Decades
since the EVS, the advance of vitrectomy surgi-
cal system promised enhancing fluidics stabil-
ity, less tissue traction, and much reduced
sclerotomy size. This modern, micro-incisional

vitrectomy technique is believed to reduce
complication rates including retinal detach-
ment, wound leakage, and expulsive hemor-
rhage [47]. Recently, many retrospective studies
advocated that micro-incisional vitrectomy can
be applied in patients with acute post-operative
endophthalmitis with better initial vision and
achieve better final vision [3, 10, 48]. However,
after EVS, no prospective randomized control
trial study was conducted to rigorously validate
the viewpoint [3]. The panel agreed that
because of advancing micro-incisional vitrec-
tomy, the modern vision indication for vitrec-
tomy should be set much earlier than that of
EVS. For those with acute post-operative
endophthalmitis, if the initial vision is worse
than 20/40 or 2–3 lines poorer than the antici-
pated vision, vitrectomy should be considered.
Furthermore, for those who have received
intravitreal injections of antimicrobials but
experience a worsening of their vision or other
clinical signs within the first 24 hours, vitrec-
tomy is also recommended.

Consensus Statement

For acute post-operative endophthalmitis
nowadays, early vitrectomy is recommended for
thosewith initial visionworse than 20/40, or 2–3
lines worse than anticipated vision. Further-
more, for thosewho initially received intravitreal
antimicrobial injections but experience a deteri-
oration in their visionor clinical symptoms/signs
within the first 24 hours, vitrectomy should also
be considered. The visual criteria outlined by the
EVS are considered outdated.

KEY QUESTION 4: SHOULD
INTRACAMERAL ANTIBIOTICS
INJECTION AT THE END
OF CATARACT-EXTRACTION
OPERATION BE RECOMMENDED
FOR ENDOPHTHALMITIS
PROPHYLAXIS?

Prophylaxis with intracameral antibiotics at the
end of cataract surgery as a routine procedure
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for prophylaxis of acute post-operative
endophthalmitis is in heated debate [49, 50].
Recently, several prospective randomized con-
trolled studies conducted and confirmed the
benefit of intracameral antibiotics for prophy-
laxis of post-cataract endophthalmitis [49, 51].
The European Society of Cataract and Refractive
Surgeons (ESCRS) 2007 study concluded that
intracameral administration of compounding
cefuroxime 1 mg in 0.1 ml normal saline

significantly decreased the incidence of
endophthalmitis after cataract surgery [49].
However, compounding error, compounding
error-related ocular injuries, and drug-related
adverse reactions haunt all kinds of intra-cam-
eral antibiotics injection [52], and still, pro-
phylaxis may fail sometimes due to insufficient
dosage or inadequate spectrum coverage [53].
Furthermore, hemorrhagic occlusive retinal
vasculitis (HORV) is a potential devastating

Table 3 Collected cases series of endogenous endophthalmitis in Taiwan

Author, year
Eyes/patients

Location of
patient
collection
Collection
period

Pathogens Predisposing
medication
conditions

Primary
infection
focus

Culture
positivity
in ocular
extract/
blood
culture

Treatment
pattern: IVI/
PPV/
enucleation
or
evisceration

Final VA

Kuo et al.

[56], 2021

194/175

Single

tertiary

center,

northern

Taiwan,

2008–2015

K.p. (34%)/

PsA. (12%)/

CoNS

(6.7%)/C.
albicans
(6.7%)

DM (58%)/

HTN

(37%)/

ESRD

(15%)/

Cirrhosis

(12%)

Liver abscess

(25%)/UTI

(3.4%)/

Pneumonia

(3.4%)

51%/35% 82%/29%/

18.30%

17%[ 6/

60

Hsieh et al.

[55]a, 2020

83/70

Single

tertiary

center,

central

Taiwan,

2007–2017

K.p. (53%),

E. coli
(101%), S.
aureus
(7.2%), PsA

(7.2%), C.
albicans
(7.2%),

DM (64%)/

Malignancy

(13%)/Liver

cirrhosis

(8.4%)/

ESRD

(8.4%)

Liver abscess

(41%)/UTI

(12%)/

Pneumonia

(4.8%)

No data

available

92%/47%/

7.2%

35%[ 6/

600

Chen et al.

[57], 2017

105/86

Single

tertiary

center,

southern

Taiwan,

2002–2013

K.p. (56%), S.
aureus
(8.1%), C.
albicans
(8.1%),

E. coli (3.5%)

DM (61%)/

HTN

(35%)/

Malignancy

(17%)/Liver

cirrhosis

(11%)

Liver abscess

(69%)/UTI

(8.3%)/

Pneumonia

(4.2%)

34%/88% 89%/23%/

18%

44%

count

finger

or

better

K.p Klebsiella pneumoniae, PsA Pseudomonas aeruginosa, CoNS coagulase-negative staphylococcus, C. albicans Candida
albicans, S. aureus Staphylococcus aureus, DM diabetes mellitus, HTN hypertension, ESRD end-stage renal disease, E. coli
Escherichia coli, IVI intravitreal injection, PPV pars plana vitrectomy, VA visual acuity, UTI urinary tract infection
aAll cases in this study were culture-proven
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complication of intracameral vancomycin
injection, which limits its application [52].

In Taiwan, off-label intracameral injection of
commercialized 0.5% moxifloxacin eyedrop
(Vigamox�) was administered routinely at the
end of cataract operations by some clinicians.
Intracameral injection of undiluted Vigamox�
eye drops was found to be safe and efficient in
acute post-operative endophthalmitis preven-
tion by some retrospective studies [54]. How-
ever, to date, no large, prospective, randomized
control trials have confirmed its safety and
efficacy. After discussion, the panel agreed not
to recommend intracameral antibiotics injec-
tion for endophthalmitis prophylaxis. The fear
of compounding errors, resulting from the lack
of standardized disposable antibiotic products
in Taiwan, is often cited as outweighing the
potential benefits.

Consensus Statement

The panel is unable to recommend the routine
use of intracameral antibiotic injection for
endophthalmitis prophylaxis in cataract surgery
at present due to the absence of a standardized
antibiotic formulation.

KEY QUESTION 5: WHAT ARE
THE CURRENT CHARACTERISTICS
OF ENE IN TAIWAN REGARDING
PREDISPOSING FACTORS,
PATHOGENS, PRIMARY INFECTION
FOCUS, AND EPIDEMIOLOGY?

In total, three EnE case series have been iden-
tified in Taiwan since 2000 [55–57] (Table 3). Six
studies of pyogenic liver abscess with incidence
of subsequent EnE were collected from 2000
[58–63]. A decreasing trend in endophthalmitis
rates in patients with pyogenic liver abscess was
noted throughout the study period (Table 4).

In Taiwan, the most common predisposing
factor for EnE is diabetes mellitus (58.3–63.9%)
[62, 64, 65] (Table 3), similar to those of global
reports [66, 67]. Pyogenic liver abscess is the
most frequent site of primary infection focus in
Taiwan [55, 56, 59]. Urinary tract infection
(UTI) was the second; followed by pneumonia
(Table 3) [55, 56, 59]. On the other hand,
intravenous drug users were not a frequent
source of EnE [4, 68, 69] (Table 3).

In Taiwan, 78–91% of culture-proven EnE are
bacterial, while the other 8–18% are fungal

Table 4 Collected studies regarding subsequent endogenous endophthalmitis rates in patients with pyogenic liver abscess in
Taiwan

Author Publication
year

Patient
collection
period

Geographical distribution of
patient collection

Number of
patients included

Per case EnE
rates (%)

Keller et al.

[58]

2012 2006–2008 Nationwide health registry 12,050 0.9a

Hu et al. [59] 2012 2006–2008 Nationwide health registry 12,727 0.84

Lin et al. [60] 2012 2000–2007 Nationwide health registry 21,307 1.36

Tsai et al.

[61]

2012 2000–2004 Nationwide health registry 29,703 1.70

Sheu et al.

[62]

2011 1991–2009 Single tertiary center, southern

Taiwan

602 7.00

Chou et al.

[63]

1996 1986–1993 Single tertiary center, southern

Taiwan

352 3.10

EnE endogenous endophthalmitis
aDue to the study design, where patients were followed for 1 year, the ratio also indicates annual incidence
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[55, 56]. Klebsiella pneumoniae has a particularly
high percentage of pathogens (34–53%) com-
pared to those reported in global studies
(Table 3) [55, 56]. Staphylococcus species, Pseu-
domonas aeruginosa, and Candida albicans were
three significant minorities with similar per-
centages (Table 3) [55, 56].

Up-to-date epidemiology reports for the EnE
in Taiwan are scarce. Based on clinical experi-
ence, one panel member advised on the trend of
recent EnE in Taiwan: The incidence of
endogenous Klebsiella endophthalmitis is in
decrease in recent years, possibly owing to
much improved diabetes mellitus control in
modern Taiwan. However, the incidence of
non-diabetic endophthalmitis is increasing in
recent years. Among these cases, there is a pre-
dominant trend toward older female patients
with UTI.

Consensus Statement

In Taiwan, the most common predisposing
factor for endogenous endophthalmitis is dia-
betes mellitus; pyogenic liver abscesses is the
most common primary infection focus; and the
most common pathogen for EnE is Klebsiella

species. In Taiwan, the incidence of endogenous
Klebsiella endophthalmitis from pyogenic liver
abscess has been in decrease in recent years,
possibly owing to much improved diabetes
mellitus (DM) control. On the other hand,
increasing incidence of endogenous Klebsiella
endophthalmitis from UTI in non-diabetic
elderly female patients is noted.

KEY QUESTION 6: SHOULD
GENERAL DILATED FUNDUS
EXAMINATION BE RECOMMENDED
FOR PATIENTS WITH CERTAIN
INFECTION FOCUS IN TAIWAN?

Due to the hematogenous nature of EnE, ante-
rior chamber reactions are sometimes mild
when the posterior pole has fulminant presen-
tations [70, 71]. This characteristic is in contrast
to that of acute post-operative endophthalmitis
(Fig. 1), and poses challenges in early diagnosis.
Consequently, routine dilated fundus screening
for certain patient populations has long been
debated. The efficacy of fundus screening for
EnE varies among different etiologies and also
depends on incidences and several other factors

Fig. 1 Discrepancy between the presentations of anterior
and posterior segments in endogenous endophthalmitis. In
a case of pyogenic liver abscess-related endogenous Kleb-
siella endophthalmitis, the posterior segment revealed

dense vitritis (**), massive sub-macular abscess (*) with
diffused retinal vessel sheathing (A); while at the same time
only mild hypopyon presented in the anterior chamber (*)
(B)
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[72]. Fundus screening is widely advocated for
pyogenic liver abscess because of its relative
high incidence of EnE [6, 73]. In Taiwan, EnE
developed in 0.9–1.36% of patients with pyo-
genic liver abscesses according to the nation-
wide health registration database [58–60]. Their
disease courses are usually fulminant, and only
a small proportion of patients left with func-
tional vision [55–57] (Table 2). The panel thus
recommended dilated fundus screening for all
patients with pyogenic liver abscess.

Consensus Statement

In Taiwan, routine dilated fundus screening for
EnE is recommended for all patients with pyo-
genic liver abscess.

KEY QUESTION 7: WHAT ARE
THE OPTIMAL TIMING
AND INDICATION OF VITRECTOMY
FOR BACTERIAL ENE

Systemic antimicrobials with adequate ocular
penetrance, with or without intravitreal injec-
tion of antibiotics, are standard treatment in
bacterial EnE [2, 74]. On the other hand, vit-
rectomy for the management of bacterial EnE
has gained additional roles in recent years
[75–77]. In Taiwan, 82–92% of eyes received
intravitreal injection, while 23–47% of eyes
received vitrectomy [55–57] (Table 3).

To date, no prospective randomized con-
trolled study has assessed the benefits of vit-
rectomy in cases of bacterial endophthalmitis.
Several retrospective studies advocate the ben-
efit of vitrectomy in bacterial EnE with initial
better vision [25, 77]. A wide variety of timings
and indications for vitrectomy in EnE were
proposed [2, 78]. On the other hand, several
studies challenged the sufficiency of antibiotic
concentration with systemic antibiotics alone
in severe cases [79]. Studies commented that
even for those antibiotics with good
blood–retinal barrier penetration, whether their
initial concentrations achieving therapeutic
level in the first several hours are still ques-
tionable [80, 81]. Consequently, the panel

concluded that micro-incisional vitrectomy in
bacterial EnE is recommended when progres-
sion of vitritis or deterioration of vision are
noted despite 24 h of systemic antibiotics with
or without intravitreal antibiotic injection.
Early vitrectomy at initial encounter is also
recommended when dense vitritis blocks the
view of disc and arcade vessels.

Consensus Statement

Vitrectomy in bacterial EnE is indicated when
progression of vitritis or deterioration of vision
are noted despite 24 h of systemic antibiotics
with or without intravitreal antibiotic injection.
Early vitrectomy at initial encounter is also
recommended when dense vitritis blocks the
view of disc and arcade vessels.

KEY QUESTION 8: WHAT IS
THE RECOMMENDED TREATMENT
STRATEGY FOR FUNGAL
CHORIORETINITIS
AND ENDOGENOUS FUNGAL
ENDOPHTHALMITIS?

Endogenous fungal endophthalmitis (EFE)
applies a slightly different treatment strategy
compared to its bacterial counterpart [82, 83].
Fungal chorioretinitis without vitritis is regar-
ded as an early form of EFE [84], which can be
successfully treated with effective systemic
antifungal agents alone [83]. The main issues in
debate are similarly whether and when to per-
form intravitreal antifungal injection or vitrec-
tomy, which still lacks support from prospective
studies to date [85]. Systemic antifungals with
additional intravitreal injection of Ampho-
tericin B or voriconazole is recommended in
EFE with sight-threatening chorioretinitis
without vitritis, or EFE with vitritis [83, 86].
Because vitrectomy still comes with possible
complications, such as retinal detachment,
epiretinal membrane, ocular hypertension,
suprachoroidal hemorrhage [10, 87], it is rec-
ommended to be reserved for those cases with
dense vitritis, those with significant macular-
threatening chorioretinitis or subretinal
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abscess, and those with progress in terms of
vision or signs despite combined systemic and
intravitreal antifungals.

Consensus Statement

For endogenous fungal chorioretinitis, an
effective, adequately penetrant, systemic anti-
fungal agent is mandatory. For fungal chori-
oretinitis without vitritis, systemic antifungal is
usually sufficient. For sight-threatening chori-
oretinitis without vitritis, additional intravitreal
injection of antifungals is recommended. For
any endogenous fungal endophthalmitis with
vitritis, systemic antifungal alone is regarded as
inadequate, and concomitant intravitreal anti-
fungals or vitrectomy are recommended.
Vitrectomy is reserved for cases with dense vit-
ritis, significantly sight-threatening choriore-
tinitis or subretinal abscess, as well as
progressing disease despite combined treatment
with systemic and intravitreal antifungals.

LIMITATIONS

The panel is fully aware of the study’s limited
scope, which primarily focuses on the situation
in Taiwan. The epidemiology section showed
unique profiles that are deviated from that of
global trend. Explanations were thus provided
accordingly. On the other hand, despite the
consensus on topics of diagnosis and manage-
ment were tailored to the real-world conditions
in Taiwan, they were based on modern and
global evidence. More specifically, the consen-
sus for the Key questions 1, 5, and 6 mainly
addressed issues in Taiwan, while the recom-
mendations for the Key questions 2, 3, 4, 7, and
8 are more geographically independent. When
it comes to endophthalmitis, the disease and
practice patterns vary greatly among territories,
and too many topics are left without uniformed
conclusions. We thus believe that this study
provides not only important perspectives for
clinicians and scholars in Taiwan, but also
valuable references for those in East Asia,
Southeast Asia, and even around the world.

CONCLUSIONS

Consensus was reached for eight key questions
regarding acute post-operative endophthalmitis
and EnE in Taiwan. The Enterococcus species is
emerging as a major pathogen for acute post-
operative endophthalmitis. Stain and culture
are still recommended as standard procedures
for pathogen identification. For acute post-op-
erative endophthalmitis, timing of vitrectomy
set by EVS study is regarded as unsuitable for
clinical practice nowadays. With the advance-
ment of micro-incisional vitrectomy in current
times, vitrectomy is recommended for cases
with better initial vision, and can also be
applied once the disease progresses. On the
other hand, routine use of intracameral antibi-
otics for infection prophylaxis is not recom-
mended for cataract operation due to safety
concerns. In terms of EnE, the incidence of
pyogenic liver abscess-related EnE is in decrease,
and an increasing trend of Klebsiella endoph-
thalmitis in non-diabetic elderly female with
UTI was noted. Routine fundus screening is
recommended for all patients with pyogenic
liver abscess. Early vitrectomy with more liberal
visual criteria is also recommended in cases of
both bacterial and fundal EnE.
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