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Abstract
● AIM: To report the incidence, risk factors and visual 
outcomes for postoperative endophthalmitis (POE) based 
on 7-year data from the Malaysian Ministry of Health 
Cataract Surgery Registry (MOH CSR).
● METHODS: Data was collected from the web-based 
MOH CSR. All consecutive cataract surgery patients 
from 1st June 2008 to 31st December 2014 were identified. 
Exclusion criteria were traumatic cataract or previous 
ocular surgery. Demographic data, ocular co-morbidities, 
intraoperative details and postoperative visual acuity (VA) 
at final ophthalmological follow-up were noted. All eyes 
were taken for analysis. Subjects with POE were compared 
against subjects with no POE for risk factor assessment 
using multiple logistic regressions. 
● RESULTS: A total of 163 503 subjects were screened. The 
incidence of POE was 0.08% (131/163 503). Demographic 
POE risk factors included male gender (OR: 2.121, 95%CI: 
1.464-3.015) and renal disease (OR: 2.867, 95%CI: 1.503-
5.467). POE risk increased with secondary causes of 
cataract (OR: 3.562, 95%CI: 1.740-7.288), uveitis (OR: 
11.663, 95%CI: 4.292-31.693) and diabetic retinopathy (OR: 

1.720, 95%CI: 1.078-2.744). Intraoperative factors reducing 
POE were shorter surgical time (OR: 2.114, 95%CI: 1.473-
3.032), topical or intracameral anaesthesia (OR: 1.823, 
95%CI: 1.278-2.602), posterior chamber intraocular lens 
(PCIOL; OR: 4.992, 95%CI: 2.689-9.266) and foldable 
IOL (OR: 2.276, 95%CI: 1.498-3.457). POE risk increased 
with posterior capsule rupture (OR: 3.773, 95%CI: 1.915-
7.432) and vitreous loss (OR: 3.907, 95%CI: 1.720-8.873). 
Postoperative VA of 6/12 or better was achieved in 15.27% 
(20/131) subjects with POE.
● CONCLUSION: This study concurs with other studies 
regarding POE risk factors. Further strengthening of MOH 
CSR data collection process will enable deeper analysis 
and optimization of POE treatment. 
● KEYWORDS: cataract; endophthalmitis; eye; infection; 
surgery
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INTRODUCTION

A cute postoperative infectious endophthalmitis (POE) 
is a dreaded complication of cataract surgery. It occurs 

within 6wk post surgery, with a mean presentation of 6 to 8d 
after surgery[1]. The incidence of POE is documented to range 
from 0.023% to 0.43%[2-3]. Bacterial causes represent the most 
common causes, namely coagulase negative staphylococci 
(70%) and gram-positive cocci (25%)[4-5]. Precautions for 
POE prevention include prophylactic preoperative antibiotics, 
aseptic techniques and postoperative ocular and systemic 
antibiotics. Treatment of POE includes intravitreal antibiotics 
and early vitrectomy[6-7]. Ocular sequelae range from transient 
anterior chamber inflammation to necrotic retinitis and retinal 
detachment. Early detection may lead to salvageable vision.
Cataract surgery is on the rise in Malaysia with a documented 
increase from 12 798 cases performed in 2002 to 44 534 cases 
performed in 2015[8]. The average rate for POE in Malaysia 
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was estimated to range from 0.04% to 0.2%[8-10]. Based on this 
estimate, the Malaysian Ministry of Health set the national 
standard for POE at less than 0.2%[9]. Limited information 
however exists regarding updated epidemiological and surgical 
factors for POE in Malaysia. Therefore, this paper aims 
to report the incidence, prevalence, risk factors and visual 
outcomes for POE based on 7-year data from the Malaysian 
Ministry of Health Cataract Surgery Registry (MOH CSR).
SUBJECTS AND METHODS
This is a retrospective cross-sectional study. The study was 
registered with the National Medical Research Registry and 
obtained ethical approval from the Medical Research and 
Ethics Committee of the Ministry of Health of Malaysia. 
The study conformed to the guidelines of the Declaration 
of Helsinki and was compliant to all local laws. Data was 
collected from the web-based MOH CSR. The MOH CSR 
is a division of the National Eye Database (NED), which 
collects information from 43 participating cataract centers in 
Malaysia[11]. These centers performed systematic data entry 
for consecutive cataract surgery according to predefined 
sets of preoperative, operative and outcome forms. The case 
report or data collection forms (CRFs), were developed by a 
team of ophthalmologists, optometrists, data managers and 
statisticians. The variables included in the CRFs were agreed 
upon at the national level before being tested in pilot studies. 
Data entry in each participating center was performed by the 
ophthalmology trained doctors under the supervision of on-site 
coordinators and optometrists to ensure complete, updated and 
standard method of data collection and entry. 
All consecutive patients who underwent cataract extraction 
from 1st June 2008 to 31st December 2014 were identified as 
potential study subjects. Patients were excluded if they had 
traumatic cataract or had previous ocular surgery. Data were 
collected using the standardized CRF forms and entered 
directly into the web system. For demography, information of 
interest included age, gender, ethnicity and medical illnesses 
such as diabetes, hypertension and renal disease. Ocular co-
morbidities included preoperative visual acuity (VA), cause 
of cataract (except traumatic cataract), glaucoma, uveitis, 
pseudoexfoliation and diabetic retinopathy. Intraoperative 
details comprised of surgeon status, type of admission, 
duration and type of surgery, anaesthesia used, intraocular lens 
(IOL) information, posterior capsular rupture (PCR), vitreous 
loss and zonular dehiscence. Postoperative details were 
subjects’ VA at final ophthalmological follow-up. All eyes 
were taken for analysis. Subjects with POE were compared 
against subjects with no POE (control group) for risk factor 
assessment. The subjects were further divided into 2 age-
categories which were less than and more than 75 years of 
age. The mean duration of presentation of POE was compared 
against subjects’ preoperative and postoperative VA.

Statistical Methods  IBM SPSS Statistics 20 (IBM SPSS 
Statistics for Windows, IBM) was used to for data analysis. 
Continuous variables were presented by mean and standard 
deviation for normally distributed data. Skewed data were 
presented by median and IQR. Categorical variables were 
described in frequency and percentage. Multiple logistic 
regressions were used to estimate odds ratio (OR) and 95% 
confidence intervals (CI). P-values less than 0.05 were 
considered statistically significant
RESULTS
A total of 163 503 subjects were screened and the incidence of 
POE was 0.08% (131/163 503). When analyzed by year, POE 
was noted to decrease from 0.11% (18/16 790) in the year 2008 
to 0.06% (19/29 840) in the year 2014. Phacoemulsification 
had the lowest percentage of POE (0.07%, 88/131 180), 
followed by extra-capsular cataract extraction (ECCE; 0.10%, 
26/26 267) and other cataract surgery (phaco convert ECCE 
and intracapsular cataract extraction (ICCE; 0.29%, 17/5925; 
Figure 1).
The patients with POE had a median age of 64y [mean age 
62.18y, standard deviation (SD): 13.44]. The mean presentation 
of POE was 26.1d. Age and ethnicity did not influence POE. 
Males represented 65.65% (86/131) of the study population 
and were noted to have a higher risk of POE compared to 
female subjects (OR: 2.121, 95%CI: 1.464-3.015, P=0.001). 
Renal disease was a significant risk factor for POE (OR: 2.867, 
95%CI: 1.503-5.467, P=0.001; Table 1). The mean POE for 
the group with preoperative VA 6/12 or better was 27.6d (SD: 
21.08), while the mean POE for the group with preoperative 
VA worse than 6/12 was 25.84d (SD: 34.74). The difference 
between the 2 groups was not statistically significant with the 
P-value of 0.42.
Pre-operative vision did not influence POE. Secondary causes 
of cataract were noted to be associated with a higher risk of 
POE (OR: 3.562, 95%CI: 1.740-7.288, P=0.001). Subjects 

Figure 1 Rate of post-cataract surgery endophthalmitis by type of 
surgery  Phaco converted to ECCE was defined as phaco surgery which is 
converted to a larger incision surgery (ECCE) to extract the nucleus. 
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with uveitis (OR: 11.663, 95%CI: 4.292-31.693, P=0.001) 
and diabetic retinopathy (OR: 1.720, 95%CI: 1.078-2.744, 
P=0.023) had significantly higher incidence of POE (Table 2). 
Surgeon status (P=0.417) and type of admission (P=0.716) 
did not affect the incidence of POE. Surgical time of 45min or 
longer was associated with a 2-fold increased risk of POE (OR: 

2.114, 95%CI: 1.473-3.032, P=0.001). Topical or intracameral 
anaesthesia appeared to be protective from POE (OR: 1.823, 
95%CI: 1.278-2.602, P=0.027). Placement of posterior 
chamber intraocular lens (PCIOL; OR: 4.992, 95%CI: 2.689-
9.266, P=0.001) and foldable IOL (OR: 2.276, 95%CI: 1.498-
3.457, P=0.04) had reduced POE. PCR (OR: 3.773, 95%CI: 

Table 1 Patient demographics with POE 

Items POE No POE Univariant OR 95%CI P Multivariant OR 95%CI P
Age (y)

>75 36 40265 1.158 0.79-1.70 0.452 - - -
<75 95 123107

Gender 
Male 86 77426 2.57 1.479-3.043 0.001 2.121 1.464-3.015 0.001
Female 45 85946

Ethnicity
Malay 57 73464 1.017 0.519-1.992 0.485 - - -
Chinese 51 54755 1.221 0.620-2.405 - -
Indian 13 22047 0.773 0.339-1.763 - -
Other 10 13106

Diabetes
Yes 53 69013 0.929 0.655-1.317 0.679 - -
No 78 94359

Hypertension
Yes 71 94167 0.87 0.617-1.227 0.426 - -
No 60 69205

Renal disease
Yes 10 4578 2.012 1.123-6.237 0.001 2.867 1.503-5.467 0.001
No 121 158794

POE: Postoperative endophthalmitis.

Table 2 Preoperative ocular co-morbidities with POE 

Characteristic POE No POE Univariant OR 95%CI P Multivariant OR 95%CI P
VA

6/12 or better 48 73158 1.546 1.200-3.105 0.567 - - -
Worse than 6/12 83 90214

Cataract cause
Primary 123 160442
Secondary 8 2930 4.214 2.345-9.345 0.001 3.562 1.740-7.288 0.001

Glaucoma
Yes 14 10450 1.751 1.006-3.049 0.048 1.704 0.975-2.978 0.061
No 117 152922

Uveitis
Yes 4 440 14.223 3.657-36.576 0.001 11.663 4.292-31.693 0.001
No 127 162932

Pseudoexfoliation
Yes 1 1772
No 130 161600 1.34 1.10-7.78 0.345 - - -

Diabetic retinopathy
Yes 21 16320 2.123 1.345-3.456 0.017 1.720 1.078-2.744 0.023
No 110 147052

VA: Visual acuity; POE: Postoperative endophthalmitis.
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1.915-7.432, P=0.001) and vitreous loss (OR: 3.907, 95%CI: 
1.720-8.873, P=0.001) significantly increased the risk of POE 
(Table 3). 
Postoperative VA of 6/12 or better was achieved in 15.27% 
(20/131) subjects with POE. POE was associated with a 
4.534 risk of subjects achieving a final VA or worse than 6/12 
(95%CI: 2.816-7.300, P=0.001; Figure 2). The mean POE for 
the group with postoperative VA 6/12 or better was 27.9d (SD: 
40.59), while the mean POE for group postoperative VA worse 
than 6/12 was 24.53d (SD: 24.14). However, there was no 
statistical difference between the 2 groups with the P-value 
of 0.071.
DISCUSSION 
Our study incidence POE of 0.08% was consistent with 
local and international published studies[2-3,9-10]. The yearly 
incidence of POE showed a decreasing trend. This could be 
due to the introduction of newer POE prevention techniques, 
better surgical techniques and improved acceptance of 
phacoemulsification[8,12-13]. Phacoemulsification was shown 
to be superior to other techniques of cataract extraction for 
prevention of POE. This was due to smaller surgical incision 

and reduced surgical operating time[14]. Our findings of male 
gender being a risk factor for POE was similar to other reported 
studies[15]. It has been reported that male subjects may have 
different ocular flora, varying compliance to medication and 
possibly be on alpha antagonists which may lead to floppy iris 
syndrome which may complicate cataract surgery[16]. We noted 
renal disease significantly increased the risk of POE. This may 

Table 3 Intraoperative complication, postoperative VA with POE

Characteristics POE No POE Univariant OR 95%CI P Multivariant OR 95%CI P
Duration of surgery

<45min 86 130953
≥45min 45 32419 3.715 1.325-6.692 <0.001 2.114 1.473-3.032 0.001

Type of surgery
Phaco 88 131180 0.343 0.366-0.899 0.014 0.678 0.437-0.926 0.036
ECCE 26 26267
Others 17 5925 3.711 1.111-7.893 2.899 1.572-5.345

Anaesthesia
Topical/intracameral 48 83852
Other 83 79520 2.129 1.292-4.442 0.015 1.823 1.278-2.602 0.027

Type of IOL implanted
PCIOL 120 160426
ACIOL 11 2946 5.317 2.500-10.711 <0.001 4.992 2.689-9.266 0.001

IOL Type
Foldable 103 145940
Non-foldable 28 17432 3.662 1.654-4.125 0.003 2.276 1.498-3.457 0.04

Posterior capsule rupture
Yes 9 3133 5.624 1.467-8.920 <0.001 3.773 1.915-7.432 0.001
No 122 160239

Vitreous loss
Yes 6 1983 4.69 1.690-9.347 <0.001 3.907 1.720-8.873 0.001
No 125 161389

VA
6/12 or better 20 73459
Less than 6/12 111 89913 5.111 2.229-8.795 <0.001 4.534 2.816-7.300 0.001

POE: Postoperative endophthalmitis; Phaco: Phacoemulsification; ECCE: Extracapsular cataract extraction; IOL: Intraocular lens; ACIOL: 
Anterior chamber intraocular lens; PCIOL: Posterior chamber intraocular lens.

Figure 2 Percentage of post-operative VA 6/12 or better by eyes 
without POE and POE. 
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be a result of renal patients, especially those on dialysis having 
reduced innate immunity and increased risk of vascular access-
related infections[17]. Secondary cataract was a risk factor for 
POE. This could be related to the cause of cataract as steroid-
induced cataract patients would have reduced immunity and 
uveitic cataract patients may have complicated cataract with 
excessive inflammation postoperatively. Interestingly, we 
noted that although diabetes was not associated with POE, 
patients with diabetic retinopathy had a slightly increased 
risk of POE. Though we were unable to analyse the extent of 
diabetic retinopathy, it was reported that diabetic retinopathy is 
an indicator of poor diabetic control[18]. This may explain why 
these patients had increased risk of POE as they would have 
impaired innate immunity secondary to poor diabetic control. 
We also noted increased surgical duration was associated 
with POE. This would be secondary to increased exposure 
of intraocular contents to the external environment and may 
indicate complexity of surgery and possible complications 
intraoperatively. Though topical or intracameral anaesthesia 
appeared to be protective of POE, this data may be skewed as 
surgeons tend to give stronger anaesthesia such as subtenon 
or peribulbar anaesthesia for anticipated difficult cases 
and if complications occur intraoperatively. Placement of 
IOL and foldable IOL would be an indicator of uneventful 
surgery rather than a protective factor for POE. We noted that 
disruption of the vitreous phase was consistent with increased 
risk of POE. This was supported by reported literature[19]. Our 
study subjects with POE had worse final VA for POE compared 
to reported literature who reported that 43% achieved VA of 
20/40 or better[4,20]. This may be due to different organisms, 
delayed presentation or varying follow-up as the data collected 
was only up to 3mo postoperatively. More research however 
needs to be done in this. 
Preventive measures suggested for endophthalmitis include 
hand disinfection with povidone-iodine (PVI) 10% or 
chlorhexidine gluconate, instillation of PVI 5% into the 
conjunctiva sac, meticulous draping of eyelashes and 
intracameral antibiotics[21-22]. In view all our patients had 
routine intracameral antibiotics as per Malaysian Ministry 
of health protocol since 2007, it may be variations of 
other preventive measures, which led to endophthalmitis. 
Variation in preventive measures however was not included 
in the NED data collected. Suturing of corneal wounds post 
phacoemulsification has been documented to reduce the risk of 
endophthalmitis[23]. This was because wound closure from the 
oedema induced by stromal hydration has been reported to last 
from 20min to one week[24-25]. It may be beneficial for surgeons 
to suture the wounds as a preventive measure in patients with 
risk factors for endophthalmitis though this requires further 
research. 

Limitations of this study were that it was retrospective and data 
analysed was based on secondary data collected, which may be 
vulnerable to reporting errors. We were also unable to analyze 
the causative organisms for endophthalmitis and the follow up 
period after POE due to limitations of the CSR data entry.
Our study however is still valid as it gives an updated analysis 
of POE in Malaysia with good representation of all ethnicities. 
This study concurs with other studies regarding the risk factors 
for POE though our subjects final VA is worse than reported 
literature. We believe the study findings will pave the way for 
upgrading of data collection by the MOH CSR to allow deeper 
analysis and optimization of POE treatment in the future. 
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