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Abstract
Purpose: This review aimed to investigate the global incidence of postoperative endoph-
thalmitis (POE) after cataract surgery over the last three decades, with a particular focus 
on the use of prophylactic intracameral antibiotics.
Study design: Literature review.
Methods: A literature search was performed in PubMed and Scopus. Data was collected 
from included studies and analyzed in IBM SPSS v27. 
Results: A total of 63 studies from 20 regions were included. The use of prophylactic 
intracameral antibiotics significantly reduced POE incidence. The baseline POE incidence 
in studies that involved intracameral prophylaxis tended to be high. A downward linear 
trend in POE incidence was observed in studies that did not involve intracameral antibi-
otic prophylaxis. Interestingly, a study in Japan reported the use of intracameral antibiotic 
prophylaxis in only 10.4% of cataract surgeries with an overall POE incidence of 0.025%, 
which is comparable to countries that use intracameral prophylaxis routinely. Within 
studies from Australia, China, Europe, India, Singapore and United States, Australia had 
the highest POE incidence with and without intracameral prophylaxis, while China had 
the lowest POE incidences.
Conclusion: Intracameral antibiotics are an effective prophylaxis against POE. However, 
the incidence of POE is decreasing worldwide even without intracameral prophylaxis. 
The benefits of intracameral antibiotics should be weighed against its risks prior to its 
implementation as routine prophylaxis protocol for cataract surgery.

Keywords: cataract surgery, endophthalmitis, endophthalmitis prophylaxis, intracam-
eral antibiotics

Introduction
A rare, but serious complication of cataract surgery is endophthalmitis. Postop-
erative endophthalmitis (POE) after cataract surgery has been reported to 
affect up to 0.5% of patients1 and can be extremely debilitating to the affected 
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individuals. Symptoms include ocular pain, red eye, and decreased vision.2 Treat-
ment regimens are invasive and include specimen collection via vitreous tap/
biopsy or vitrectomy and intraocular antibiotic administration. Visual prognosis 
remains poor despite treatment, with only 40–57% of patients achieving a visual 
acuity equivalent to ≥ 6/12.3

A 2005 review looking at the incidence of POE worldwide reported an increase 
from 1992–2003 despite advances in cataract surgery techniques.4 It was postu-
lated that the increased incidence could be attributed to the new technique 
of phacoemulsification and the transition from scleral tunnels to clear corneal 
incisions. There is therefore a clear interest in minimizing POE complication rates, 
with an increasing focus on the role of prophylactic antibiotics. To our knowledge, 
this is the most recent meta-analysis to assess trends in POE incidence across 
multiple countries.

In 2007, the European Society of Cataract and Refractive Surgeons (ESCRS) 
published the Endophthalmitis Study, showing a five-fold decrease in POE when 
intracameral (IC) cefuroxime was used prophylactically at the end of the surgery.5 
Prior to this study, prophylactic regimens for cataract surgeries typically involved 
ensuring a sterile surgical environment with the use of povidone-iodine ± topical/
subconjunctival antibiotics. The use of IC antibiotics as part of routine prophylaxis 
has since been recommended in the ESCRS guidelines,1 and several systematic 
reviews have established a significantly reduced risk of POE with IC antibiotics.6–8 

However, the administration of IC antibiotics has been associated with increased 
risks of toxic anterior segment syndrome, retinal pathology, and endothelial 
toxicity.9,10 Despite the ESCRS recommendations, there is still no single approach 
to POE prophylaxis worldwide. While Swedish and French ophthalmologists 
routinely use intracameral antibiotics,11 only 50% of US ophthalmologists and 
30% of Canadian ophthalmologists use these as prophylaxis. In Japan, topical 
antibiotics are preferred, with only 7% of ophthalmologists adopting the use of 
IC antibiotics.12

Although the benefits of IC antibiotics are evident, the associated risks are 
severe, and the benefit-risk ratio should be carefully considered for each patient. 
To facilitate this consideration, it is imperative to understand the natural historical 
aspect of POE incidence: has the incidence of POE continued to increase or has it 
decreased? This review therefore aims to investigate the trends in POE incidence 
worldwide over the past three decades. We hypothesize that with improving 
surgical and aseptic techniques, POE incidence has decreased even outside the 
context of prophylactic IC antibiotics.
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Methods
Literature search
A literature search was carried out in PubMed and Scopus using a predefined 
search strategy (Table 1). Relevant papers identified through references were 
also included in the review. Abstracts were screened according to the inclusion 
and exclusion criteria, following which full-text articles were obtained to further 
assess eligibility. Studies were included if they were English articles published 
between 2000 and 2021, if they were a randomized controlled trial or a retrospec-
tive/prospective cohort study (this included clinical registries, chart reviews, etc.), 
if the subjects were humans, and if they reported POE incidence as one of their 
primary outcomes. Studies were excluded if they included less than 1,000 eyes, if 
they focused on subset populations (e.g., patients with pre-existing risk factors for 
POE or pediatric populations), if the study focused on modified cataract surgeries 

Table 1. Search terms and filters used in PubMed and Scopus

Search strategy

Database Keywords and MeSH terms

PubMed ((endophthalmitis*[tiab] OR Endophthalmitis [MeSH]) AND (cataract 
extraction* OR Cataract Extraction [MeSH]cataract extraction* OR 
Cataract Extraction [MeSH] OR Lens Implantation, Intraocular [MeSH])) 
AND ((“2000/01/01”[Date - Publication]: “3000”[Date - Publication])) 

Filters applied: Abstract, Full text, Clinical Study, Clinical Trial, Comparative 
Study, Controlled Clinical Trial, Evaluation Study, Government Publication, 
Multicenter Study, Observational Study, Pragmatic Clinical Trial, Random-
ized Controlled Trial, Validation Study, Humans, English.

Scopus ((TITLE-ABS-KEY(cataract surgery OR cataract extraction OR 
phacoemulsification)) AND (TITLE-ABS-KEY(endophthalmitis))) 
AND (retrospective study OR prospective study OR randomised* 
trial) AND ( LIMIT-TO ( SRCTYPE,”j” ) ) AND ( LIMIT-TO ( DOCTYPE,”ar”) 
AND ( LIMIT-TO ( PUBYEAR,2021) OR LIMIT-TO ( PUBYEAR,2020) 
OR LIMIT-TO ( PUBYEAR,2019) OR LIMIT-TO ( PUBYEAR,2018) 
OR LIMIT-TO ( PUBYEAR,2017) OR LIMIT-TO ( PUBYEAR,2016) 
OR LIMIT-TO ( PUBYEAR,2015) OR LIMIT-TO ( PUBYEAR,2014) 
OR LIMIT-TO ( PUBYEAR,2013) OR LIMIT-TO ( PUBYEAR,2012) 
OR LIMIT-TO ( PUBYEAR,2011) OR LIMIT-TO ( PUBYEAR,2010) 
OR LIMIT-TO ( PUBYEAR,2009) OR LIMIT-TO ( PUBYEAR,2008) OR 
LIMIT-TO ( PUBYEAR,2007) OR LIMIT-TO ( PUBYEAR,2006) OR 
LIMIT-TO ( PUBYEAR,2005) OR LIMIT-TO ( PUBYEAR,2004) OR LIMIT-TO 
( PUBYEAR,2003) OR LIMIT-TO ( PUBYEAR,2002) OR LIMIT-TO ( 
PUBYEAR,2001) OR LIMIT-TO ( PUBYEAR,2000) ) AND ( LIMIT-TO ( 
LANGUAGE,”English” ) ) 
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(e.g., immediately sequential bilateral cataract extraction or cataract surgeries 
combined with other ophthalmological procedures), if the study did not mention 
the use or non-use of any prophylactic measures against POE, and if the POE 
incidence was not reported in absolute figures.

Data collation
Data from each study was extracted and compiled in standardized form including: 
(a) year of publication, (b) country/region, (c) study type, (d) study period, and (e) 
reported POE incidence in percentage and absolute figures. 

Where reported, any prophylactic measure, i.e., IC antibiotics and the corre-
sponding POE incidence (in percentage and absolute figures) was also recorded. 
In studies that reported the incidence of both presumed POE (diagnosed clini-
cally) and culture-positive POE, the presumed POE incidence was recorded. In 
studies that reported endophthalmitis complication rates for procedures other 
than cataract surgeries, only the relevant data (POE following cataract surgery) 
was recorded. In studies that only provided absolute figures, percentages were 
calculated. 

Statistical analysis
All analysis was performed in IBM SPSS Statistics v.27. Some of the included 
studies reported POE incidence over a few years, i.e., x% between 2001 and 2005. 
For these studies, we identified the median year and generated a scatter plot of 
overall POE incidence (%) against year.

Studies were separated into those that included prophylactic IC antibiotics 
and those that did not. Within these groups, studies were further separated into 
studies that only had single data points and studies with multiple data points. 
Binary logistic regression was performed on the following groups: (A) all studies 
that involved prophylactic IC antibiotics, (B) all studies that did not involve IC 
antibiotics, and (C) studies that only had single data points. If a study including 
IC antibiotics did not provide absolute figures for the breakdown of POE cases in 
non-IC antibiotic groups versus IC antibiotic groups, they were excluded from this 
analysis.

For group A, a generalized estimating equation with study ID as subject identi-
fier, an exchangeable correlation structure (robust estimator) and a logit link 
function was used to investigate the effects of prophylactic IC antibiotics on POE 
incidence. For group B, a generalized estimating equation with study ID as the 
subject identifier, year fitted as a within subject covariate with an AR(1) autore-
gressive correlation structure (robust estimator), and a logit link function was 
used to investigate any time trends associated with POE incidence. For group C, a 
generalized linear model with a logit link function was used to investigate if there 
were any time trends associated with POE incidence in this group. Line plots for 
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groups A and B, and a scatter plot for group C were also generated. Results were 
considered significant if p < 0.05.

Studies from Australia, China, Europe, India, Singapore, and United States 
were identified, and the pooled POE incidence for each region was calculated to 
generate a bar chart. These pooled incidence rates were further categorized into 
POE incidence for patients who did not receive prophylactic IC antibiotics and 
patients who received IC antibiotics. 

Results 
Study characteristics
A total of 63 studies were included in our analysis (Table 2). These studies consisted 
of: eight studies from India,13–20 eight from Spain,21–28 eight from United States,29–36 
six from United Kingdom,37–42 five from Sweden,43–47 four from Brazil,48–51 four from 
Japan,52–55 three from France,56–58 two from China,59,60 two from Greece,61,62 two 
from Ireland,63,64 two from Singapore,65,66 and a single study each from Australia,67 
Canada,68 Europe,5 Germany,69 Hong Kong,70 Israel,71 Portugal,72 Saudi Arabia,73 and 
Taiwan.74 Thirty-one of these studies included the use of prophylactic IC antibi-
otics. One study was excluded from the subgroup analysis as it did not report 
the breakdown of POE cases within groups receiving and not receiving IC antibi-
otics.56 Within the remaining thirty, three studies had a single data point. Twenty-
seven studies included data points from patients not receiving IC antibiotics; for 
the purpose of this review, we shall refer to these patients as the ‘baseline’ groups 
within those studies.

Table 2. Characteristics of included studies 

Study 
ID

Year Authors Country/
region

Study type Reference 

1 2019 Moser et al. Spain Retrospective observa-
tional study

21

2 2019 Haripriya et al. India Retrospective multi-
center clinical registry

13 

3 2019 Melega et al. Brazil Prospective random-
ized partially masked 
single-site clinical trial

51

4 2018 Tuñí-Picado et al. Spain Retrospective compar-
ative study

22 



Incidence of postcataract surgery endophthalmitis

24 Asian Journal of OPHTHALMOLOGY

Study 
ID

Year Authors Country/
region

Study type Reference 

5 2018 Inoue et al. Japan Prospective multi-
center study

52 

6 2017 Haripriya et al. India Retrospective clinical 
registry

14 

7 2016 Haripriya et al. India Retrospective clinical 
registry

15 

8 2016 Herrinton et al. US Observational, longitu-
dinal cohort study

29

9 2015 Katz et al. Israel Retrospective consecu-
tive cohort study

71 

10 2015 Sharma et al. India Prospective compar-
ative interventional 
cohort study

16 

11 2015 Rahman N, 
Murphy CC

Ireland Retrospective case 
note review 

63 

12 2015 Asencio et al. Spain Retrospective case 
control study

23 

13 2014 Beselga et al. Portugal Retrospective compar-
ative unicentric 
institutional study

72 

14 2013 Matsuura et al. Japan Retrospective survey 
cohort study

53

15 2013 Shorstein et al. US Retrospective ecolog-
ical time-trend study

30

16 2012 Haripriya et al. India Retrospective cohort 
study

17 

17 2010 Wykoff et al. US Retrospective, consec-
utive case series

31
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Study 
ID

Year Authors Country/
region

Study type Reference 

18 2010 García-Sáenz 
et al.

Spain Prospective compara-
tive study

24 

19 2009 Lloyd JC, Braga-
Mele R

Canada Retrospective, consec-
utive case series

68 

20 2008 Yu-Wai-Man 
et al.

UK Retrospective analysis 37

21 2007 Endophthalmitis 
Study Group, 
European 
Society of 
Cataract & 
Refractive 
Surgeons

Europe Prospective random-
ized partially masked 
multicenter trial

5 

22 2007 Lundström et al. Sweden Prospective, multi-
center, comparative, 
nonrandomized, 
observational study

43

23 2007 Moshirfar et al. US Retrospective, multi-
center, observational 
case series

32

24 2006 Wu et al. Taiwan Retrospective, compar-
atice, case-controlled 
study

74 

25 2003 Nagaki et al. Japan Multicenter study 54

26 2002 Kalpadakis et al. Greece Retrospective clinical 
study

61

27 2002 Montan et al. Sweden Noncontrolled retro-
spective observational 
study

44
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Study 
ID

Year Authors Country/
region

Study type Reference 

28 2021 Kato et al. Brazil Retrospective, descrip-
tive, observational 
study

48

29 2020 Rathi et al. India Prospective, nonran-
domized, comparative, 
interventional study

18 

30 2020 Ma et al. China Retrospective, compar-
ative, interventional 
cohort study

59 

31 2019 Luz et al. Brazil Descriptive study of 
medical records

49

32 2017 Oshika et al. Japan Prospective case series 55

33 2016 Au et al. Australia Retrospective longitu-
dinal cohort study

67

34 2016 Creuzot-Garcher 
et al.

France Cohort study 56

35 2016 Kwok et al. Hong 
Kong

Retrospective cohort 
study

70 

36 2014 Asencio et al. Spain Quasi-experi-
mental retrospective 
study

25 

37 2012 Barreau et al. France Clinical trials 57

38 2012 Romero-Aroca 
et al.

Spain Prospective, observa-
tional study

26 

39 2011 Lin et al. China Retrospective study 60
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Study 
ID

Year Authors Country/
region

Study type Reference 

40 2011 Ness et al. Germany Retrospective clinical 
study

69 

41 2010 Anijeet et al. UK Retrospective analysis 38

42 2009 Krikonis et al. Greece Retrospective, observa-
tional case series

62

43 2009 Carrim et al. UK Retrospective consecu-
tive audit 

39

44 2009 Al-Mezaine et al. Saudi 
Arabia

Retrospective observa-
tional case series

73 

45 2009 Garat et al. Spain Comparative study 27 

46 2008 Kodjikian et al. France Retrospective cohort 
study 

58

47 2007 Kelly et al. UK Hospital based retro-
spective case series

40

48 2007 Mollan et al. UK Retrospective noncom-
parative consecutive 
series 

41

49 2006 Patwardhan 
et al.

UK Single-center study 42

50 2006 Romero et al. Spain Non-controlled retro-
spective observational 
study

28 

51 2005 Khan et al. Ireland Retrospective series 64

52 2005 Wejde et al. Sweden Prospective survey 45
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Study 
ID

Year Authors Country/
region

Study type Reference 

53 2005 Lalitha et al. India Retrospective, inter-
ventional, observa-
tional case series

19 

54 2005 Jensen et al. US Retrospective, 
cross-sectional (preva-
lence) study

33

55 2004 Buzard K, Liapis 
S

US Prospective institu-
tional study

34

56 2004 Wong TY, Chee 
SP

Singa-
pore

Prospective case series 66 

57 2002 Montan et al. Sweden Prospective survey 46

58 2017 Vieira et al. Brazil Retrospective clinical 
registry-based study

50

59 2005 Miller et al. US Retrospective, observa-
tional case series

35

60 2013 Friling et al. Sweden Prospective epidemio-
logic study

47

61 2009 Ravindran et al. India Retrospective observa-
tional series

20 

62 2015 Schelonka LP, 
SaBell MA

US Prospective interven-
tional case series

36

63 2012 Tan et al. Singa-
pore

Cohort study 65 
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Trends in incidence of POE following cataract surgery 
The overall incidence of POE over time was extracted from each of the 63 studies 
and visually represented as a scatter plot (Fig. 1). The included studies had data 
points spread over 1993–2017. 

For studies with single datapoints, there was evidence of a downward linear 
trend in the incidence of POE over time (Fig. 2). The risk ratio per year was 0.928, 
95% CI [0.911, 0.945], p < 0.001. This trend was unchanged when studies using 
prophylactic IC antibiotics were removed, resulting in a risk ratio of 0.941, 95% CI 
[0.923,0.959], p < 0.001. 

A downward linear trend was also observed within studies that had multiple 
data points and did not utilize any prophylactic IC antibiotics (Fig. 3). The risk ratio 
per year for these studies was 0.936, 95% CI [0.887, 0.988], p = 0.017. 

In studies that involved prophylactic IC antibiotics and had multiple data 
points, the relative risk of POE when no IC antibiotics were used versus when IC 
antibiotics were used was 3.705, 95% CI [3.019,4.547], p < 0.001 (Fig. 3). Within 
these studies, the range of POE incidence in the baseline group was 0.02–1.24%, 
with a median of 0.29%. The range of POE incidence in patients who received IC 
antibiotics was 0.00–0.11%, with a median of 0.04%.

Fig 1. Visual representation of the overall incidence of postoperative endophthalmitis (%) across 
1993–2017. Data was collected and compiled from a total of 63 included studies. If studies 
spanning multiple years did not report annual incidences, the overall incidence was plotted 
against the median year of the study period. 



Incidence of postcataract surgery endophthalmitis

30 Asian Journal of OPHTHALMOLOGY

The overall range of POE incidence in all patients who did not receive IC 
antibiotics in this review was 0.00–1.24%, with a median of 0.08%. This included 
patients who were part of studies that did not use any prophylactic IC antibi-
otics, and the baseline groups in studies that used prophylactic IC antibiotics.

The pooled sample size for each region (Fig. 4) was as follows: India 
(2,965,980), Europe (1,425,528), United States (215,479), China (155,949), Singa-
pore (94,980), and Australia (14,805). Australia had the highest pooled POE 
incidence with 0.43% when prophylactic IC antibiotics were not used, followed 
by Europe (0.20%), Singapore (0.07%), India (0.07%), United States (0.05%), and 
China (0.03%). When prophylactic IC antibiotics were administered, Australia 
had the highest POE incidence with 0.05%, then United States (0.04%), Europe 
(0.04%), India (0.02%), Singapore (0.01%) and China (0.01%).

Discussion 
This review shows a downwards trend in POE incidence across 1993–2017 (Figs. 
2 and 3). This agrees with current literature describing a perceived drop in POE 
since the publication of Taban et al.’s findings.75

Several factors have been proposed to contribute towards this decrease, with 
one of the most discussed factors being the use of prophylactic IC antibiotics, 
which has recently become more common in cataract surgeries. In 1998, 75% 

Fig 2. Scatter plot showing postoperative endophthalmitis incidence (%) against year in studies 
with single datapoints (n = 23). Legend (right) shows the study ID associated with each data 
point. Studies 11, 29, and 39 (black fill) involved the use of prophylactic intracameral antibiotics. 
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of Australian ophthalmologists surveyed reported a preference for subconjunc-
tival antibiotics;76 in 2017, approximately 78.3% of Australian and New Zealand 
ophthalmologists reported using IC antibiotics.12 A French study showing a drop 
in POE incidence from 0.145% to 0.035% attributed the significant reduction to 
the increased availability of IC cefuroxime injections,56 and Swedish and Singa-
porean papers included in this review have identified the non-use of IC antibi-
otics as a risk factor for POE.47,65 This review found a significantly reduced risk of 
POE when IC antibiotics were used: the risk of POE was reduced almost four-fold. 
Again, our findings are in line with the available literature.6–8 The median POE 
incidence in patients that were administered IC antibiotics in our review was 
0.04%, which is comparable to the reported average POE rates of 0.03%, 0.02% 
and 0.01% for IC cefuroxime, moxifloxacin, and vancomycin respectively.77

However, it is interesting to note that many of the studies including prophy-
lactic IC antibiotics appear to have high POE rates in their baseline groups (Fig. 
3), with the highest reported incidence being 1.24%, which later dropped to 
0.04% upon use of prophylactic IC antibiotics.57 The median POE incidence 
was 0.29%. In comparison, the median POE incidence in all non-IC antibiotic 
patients in this review was 0.08%. This is of particular significance, as a common 
critique of the ESCRS study is that it has a high rate of POE in its control group 
(0.35%) compared to other studies, and that the perceived benefit of IC antibi-
otics may therefore be exaggerated.9 Other concerns surrounding the ESCRS 

Fig. 3. Line plots showing postoperative endophthalmitis incidence (%) against year in studies 
with multiple data points, separated into studies including intracameral antibiotic prophylaxis 
(right; n = 27) and studies not including intracameral antibiotic prophylaxis (left; n = 12). 
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study include its use of topical levofloxacin instead of fourth-generation fluoro-
quinolones, the variable surgical techniques causing potential confounding 
factors, as well as the fact that the study was not blinded for the cefuroxime 
administration.3,69,75

Furthermore, a 2018 Japanese study showed a lower POE incidence of 
11/46,741 in eyes not receiving IC antibiotics (0.024%) compared to 2/6,242 
eyes receiving IC antibiotics (0.032%). Given the extremely low POE incidence in 
Japan, the authors felt that routine prophylactic IC antibiotics might be unnec-
essary.52 A 2015 study from India that investigated the use of prophylactic IC 
antibiotics also did not find a significant reduction in POE risk.16 

The downward linear trend we have reported in our review is significant even 
when excluding studies that use prophylactic IC antibiotics. This is true for both 
studies that have single data points (Fig. 2) and studies that have multiple data 
points (Fig. 3), with both groups having a risk ratio per year of 0.936–0.941. We 
believe that POE incidence is therefore decreasing worldwide even without 
the use of prophylactic IC antibiotics, and this could be attributed to multiple 
factors, e.g., improvement in aseptic techniques, surgical techniques, and 
surgical equipment.

Fig 4. Bar chart of pooled postoperative endophthalmitis (POE) incidence rates (%) by region for 
the following regions: Australia (n = 1), China (n = 2), Europe (n = 28), India (n = 8), Singapore (n = 
2) and US (n = 8). POE incidence was further separated into groups where prophylactic antibiotics 
were used (green: right) and where they were not used (blue: left).
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The pooled POE incidence rates by region allow for some commentary on the 
differences between each included region (Fig. 4). Australia appears to have the 
highest POE incidence with and without prophylactic IC antibiotics, as well as 
the largest reduction in POE rates with IC antibiotics; however, this data is from 
a single tertiary center in Sydney67 and has the smallest sample size among all 
the regions. A 2011 large-scale study of 129,982 patients in Western Australia 
reported a POE rate of 0.18% between 1980 and 2001,78 which is lower than the 
reported rate of 0.43% in the 2016 Australian study included in this review. The 
2011 Western Australia study was excluded from this review as it did not describe 
the use or non-use of prophylactic IC antibiotics. 

Europe has the second highest POE incidence without IC antibiotics, and the 
second largest reduction in POE rates with IC antibiotic administration. The 
POE incidence of 0.20% is lower than the incidence reported in the 2007 ESCRS 
control group (0.35%). Interestingly, there is a big difference between Europe’s 
non-IC antibiotic POE incidence and Singapore’s non-IC antibiotic POE incidence 
(0.08%), which is the next highest value. This could be due to the large number 
of studies (n = 28) and heterogeneity of data included in its calculation. The POE 
incidence with IC antibiotics is comparable with reported values in recent system-
atic reviews.77 

The POE incidence for the United States is extremely similar with and without 
IC antibiotics. This could be related to the relative paucity of IC antibiotic use 
compared to other regions such as Europe, and therefore a consequent paucity of 
literature. Studies reporting POE incidence with IC antibiotic use (n = 2) were from 
California and may not be representative of the whole country. These numbers 
could further explain the ongoing preference for US ophthalmologists to use 
topical, fourth-generation fluoroquinolones as POE prophylaxis over IC antibi-
otics. There is currently no FDA-approved antibiotic preparation for IC use in the 
United States79 and reconstitution of these antibiotics into preparations for IC use 
carries a risk of dilutional or dosage errors, which can further increase the risk of 
toxic anterior shock syndrome.72 Since studies in the United States that did not 
use prophylactic IC antibiotics at all (n = 6) consistently reported POE rates below 
0.05%, the benefit of IC antibiotics is reduced and should be thoroughly weighed 
against its risks before use. This is similar to Japan, where non-IC antibiotic POE 
incidence can be lower than POE incidence with IC antibiotics, and where the vast 
majority of ophthalmologists do not routinely use prophylactic IC antibiotics.

Singapore and India had similar POE rates with and without IC antibiotic 
prophylaxis, with Singapore having a slightly greater reduction. China had the 
lowest POE rates both with and without IC antibiotic prophylaxis, although there 
were only two studies included with a sample size of 155,949, which may not be 
representative of the whole country. 
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Limitations
There are several limitations to this review. Firstly, the number of included studies 
varies between countries and limits our analysis, as some countries are more 
poorly represented than others. Certain studies that contained large-scale data, 
e.g., the 2011 Western Australia study and US Medicare studies were excluded as 
they did not specify the use or non-use of IC antibiotics, which was of interest to 
us.

Secondly, the heterogeneity of data reporting meant that we had to represent 
some of the available data differently. While some studies provided an annual 
breakdown of POE cases and number of cataract surgeries, others only reported 
the overall number of cases and surgeries across a study period. In order to include 
them in our analysis, we needed to select a single time point to generate a data 
point. The nature of this paper is also a limitation: as a review, we are unable to 
account for the various confounding factors between each paper. It is important 
to keep this heterogeneity and data collection in mind while interpreting our 
results.

The continued publication of POE data and prophylactic information in each 
country is important to understand the natural historical aspect of POE and can 
also aid in decision-making regarding the use of prophylactic IC antibiotics. A 
future review that includes more papers and investigates further risk factors 
for POE would be beneficial in further understanding the time trend of POE 
incidence.

Conclusion 
Our review found that the use of IC antibiotic prophylaxis can reduce POE, and 
that POE incidence is decreasing worldwide even without the use of prophylactic 
IC antibiotics. In several studies that purported the benefits of IC antibiotics, the 
baseline POE incidence in the control groups tended to be higher than the overall 
worldwide POE incidence.

Our review has also compared the pooled POE incidence between a few 
different regions. Australia and Europe have the highest rates of POE without IC 
antibiotics, and the greatest reduction in POE incidence when IC antibiotics are 
used prophylactically. Singapore, India, and China each had a POE incidence < 
0.10% even without prophylactic IC antibiotics, and even lower POE rates after 
using prophylactic IC antibiotics. United States was the only country to have a 
POE incidence of 0.04% with a < 0.02% reduction after IC antibiotics use.

While there is evidence for the benefit of IC antibiotics as prophylaxis against 
POE, we believe that this benefit is most valuable when POE incidence is high. 
In settings where POE incidence is naturally low, the risks of IC antibiotics could 
outweigh its benefit. It is therefore important to assess the baseline POE incidence 
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for each surgical facility thoroughly before implementing the use of IC antibiotics 
as routine prophylaxis.
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