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Purpose: To evaluate (i) the distribution of postoperative endophthalmitis (POE) in patients who underwent 
cataract surgery, (ii) risk factors in diabetic versus nondiabetic patients, and (iii) distribution of POE in 
those who had undergone rapid reduction of preoperative blood sugar levels versus those with normal 
blood sugar levels. Methods: Medical records were reviewed from January 1995 to July 2021. In total, 
391 eyes of 391 patients who developed POE after cataract surgery were studied. Patients with POE were 
divided into Group A, patients with diabetes (n	=	128),	and	Group	B,	patients	without	diabetes	(n	=	263),	
and the associations of various clinical factors in the two groups were studied. Patients with diabetes 
with raised random blood sugars (RBS) preoperatively were subjected to a rapid reduction of blood sugar 
(RBS	<200	mg%)	 to	be	considered	eligible	 for	surgery.	Microbiological	profile	of	patients	was	examined.	
Results: The cumulative incidence of POE over 26 years was 0.09%. Those who underwent a rapid reduction 
in preoperative blood sugar levels had higher rates of POE (53.1%) compared with (46.9%) those with blood 
sugar levels under control (P	=	0.486).	Men	with	diabetes	had	1.634	times	higher	odds	of	POE	(P	=	0.048),	and	
those with diabetes and hypertension had 3.961 times greater odds of having POE (P < 0.001) when adjusted 
for age, alcohol, smoking, and socioeconomic strata and presence of posterior capsule rupture. Positive 
culture	 results	were	 observed	 in	 45/128	 (35%)	patients	with	diabetes	 and	 71/263	 (27%)	patients	without	
diabetes.	 Staphylococcus	 epidermidis	was	 the	most	 commonly	 identified	organism	and	was	detected	 in	
10/45	 (22%)	 in	 those	with	diabetes	 and	 21/71	 (29%)	 in	 those	without	diabetes	 of	 all	 the	 culture‑positive	
cases. Conclusion: In patients with POE, the odds are greater for men with diabetes, those with a history of 
hypertension, as well as those who undergo a rapid reduction of preoperative blood sugar.

Key words: Cataract, diabetes, endophthalmitis, postoperative, vitrectomy

Gondhale Hospital, Nashik, Maharashtra, 1Department of 
Anesthesiology, Sankara Nethralaya, 2L and T Microbiology Research 
Centre, 3Vision Research Foundation, Sankara Nethralaya, 4Shri 
Bhagwan Mahavir Vitreoretinal Services, Sankara Nethralaya, Chennai, 
Tamil Nadu, India, 5Edward S. Harkness Eye Institute, Columbia 
University Medical Center, New York, USA

Correspondence to: Dr. Rajiv Raman, Shri Bhagwan Mahavir 
Vitreoretinal Services, Sankara Nethralaya, No. 18, College 
Road, Nungambakkam, Chennai - 600 006, Tamil Nadu, India. 
E-mail: rajivpgraman@gmail.com

Received: 30-May-2021 Revision: 18-Jul-2021
Accepted: 31-Aug-2021 Published: 29-Oct-2021

Postoperative endophthalmitis (POE) is a sight-threatening 
complication of cataract surgery.[1-3] The best means to prevent 
POE	remains	controversial	as	doing	large	studies	required	to	
investigate	an	uncommon	problem	is	often	difficult.	The	best	
way for prophylaxis based on current clinical evidence is the 
preoperative preparation with 5% povidone–iodine solution; 
however,	 the	benefits	of	altering	other	perioperative	 factors	
remain uncertain.[4-7]

Diabetes mellitus (DM) has been associated with increased 
rates of infections, which may be partially explained by a 
decreased T-cell-mediated immune response or an impaired 
neutrophil function.[8-10] There exists consensus statements 
of various professional associations regarding the cutoffs 
for blood sugar levels before cataract surgery. However, 
clinical evidences related to distribution of endophthalmitis 
in those with and without diabetes and the risk factors for 

endophthalmitis in diabetes, such as influence of rapid 
reduction in preoperative blood sugar versus normal blood 
sugar is poorly studied.[11]

Preoperative rapid reduction of blood sugar has 
been shown to be associated with worsening of diabetic 
retinopathy.[12] However, there are no evidence regarding the 
rate of endophthalmitis occurring in patients in whom blood 
sugar was rapidly controlled compared with those in whom 
blood sugar was already in the normal range before surgery.

The aim of this study was to (i) evaluate the distribution 
of POE in patients who underwent cataract surgery, (ii) 
assess the risk factors in diabetic versus nondiabetic group, 
and (iii) examine the distribution of POE in diabetic patients 
who had undergone a rapid reduction of blood sugar levels 
versus those whose already had normal preoperative blood 
sugar levels.
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Methods
This was a single center, institutional, retrospective case record 
study. Medical and electronic records of all patients who 
underwent cataract surgery between January 1995 and July 
2021 at our institute were reviewed.

Patients	with	POE	either	acute	or	delayed	were	identified.	
Diagnosis	of	POE	was	based	on	clinical	and/or	microbiological	
findings. Medical records of these patients were studied 
in detail with regards to demographic profile including 
socio-economic strata, personal habits, associated systemic 
diseases, preoperative blood sugar levels, time interval between 
surgery and blood sugar control, if initial blood sugars were 
raised, type of cataract surgery, additional procedure performed, 
time interval between surgery and onset of endophthalmitis, 
and	microbiological	profile	by	culture.	Socioeconomic	status	
was	defined	as	“upper”	if	their	monthly	salary	was	above	Indian	
Rupee (INR) 7000 and the criterion was followed till the year 
2018. From 2019 to July 2021, the criterion was revised as Indian 
Rupee (INR) 15,000. Other patients who were not included in 
the above criterion were considered eligible for a free surgery, 
postoperative care, and glasses.

Subjects	with	POE	were	stratified	into	two	groups,	Group	A,	
patients with diabetes, and Group B, patients without diabetes. 
At our tertiary referral hospital, after cataract surgery was 
advised by ophthalmologists, all patients went physical 
examination by an in-house physician. Patients underwent 
routine laboratory investigations which included random 
blood sugar (RBS). Patients who were known to have diabetes 
but	with	RBS	 level	 <200	mg/dL	during	 the	 routine	 lab	 test	
were	 labeled	 as	having	“‘diabetes	with	blood	 sugar	under	
control.”	Patients	who	were	not	known	to	have	diabetes	but	
with	RBS	above	200	mg/dL	underwent	a	postprandial	blood	
sugar (PPBS) testing.

Patients with PPBS within normal limits were labeled as not 
having diabetes; those with PPBS above the normal limits were 
labeled as having diabetes and were referred to an in-house 
physician	 for	 effective	 control	of	blood	 sugar	 to	 ≤200	mg%	
and were taken for surgery within a week of initial higher 
blood sugar value. All these patients and known diabetic 
patients	with	RBS	level	>200	mg/dL	were	labeled	as	“having	
diabetes	with	raised	blood	sugar.”	The	above	criteria	have	been	
recommended by the All India Ophthalmological Society in the 
AIOS Guidelines for Endophthalmitis Prevention in Cataract 

Surgery and also by the A Vision 2020: Right to Sight Guidelines 
for the Management of Cataract in India.[13,14]

The variables were assessed for normality of distribution. 
Univariate and multivariate analyses were performed using 
logistic regression to identify risk factors for POE, and the odds 
ratios	with	95%	confidence	intervals	were	calculated.	A	P value 
of	<0.05	was	considered	statistically	significant.	A	subsequent	
analysis was then performed to assess the association of rapid 
reduction and normal preoperative blood sugar in subjects 
with diabetes with rate of POE.

Results
Overall, 4,01,033 cataract surgeries were performed between 
January 1995 and July 2021.

Of these, 391 eyes of 391 patients were diagnosed with POE. 
The cumulative incidence of POE in our study over this 26-year 
period was 0.09%.

There were 231 males and 160 females. The average age was 
54.7 years. One hundred and twenty-eight patients had DM, 
and constituted Group A, while two hundred and sixty-three 
patients had no diabetes and constituted Group B.

Fig. 1 depicts the proportion of patients with and without 
diabetes who had undergone various types of cataract 
surgeries. The proportion of patients with no diabetes was 
higher	than	those	with	diabetes	when	stratified	according	to	
the type of cataract surgery.

Table 1 shows the distribution of clinical factors 
associated with POE in those with and without diabetes. In 
those	with	POE,	 those	 aged	 ≥50	 years	with	diabetes	were	
significantly	higher	in	proportion	(78.9%)	than	those	without	
diabetes (64.9%) (P	 =	 0.005).	 The	proportion	 of	men	with	
diabetes	 (70.8%)	was	 significantly	higher	 compared	 to	men	
without diabetes (55.1%) (P	=	0.003).

Likewise, in those with POE, the proportion of patients with 
diabetes	who	had	a	history	of	hypertension	(46.1%)	was	significantly	

Figure 2: The difference between rates of POE between subjects who 
had rapid control of preoperative blood sugar and in those with already 
controlled blood sugar levels

Figure 1: Proportion of subjects with and without diabetes in various 
types of surgeries in subjects with postoperative endophthalmitis
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higher than those without hypertension (16.3%) (P < 0.001). 
Patients in upper socioeconomic strata with diabetes (59.4%) 
were	 significantly	higher	 in	proportion	 compared	 to	 those	
without diabetes (48.7%) (P	=	0.047).

The proportion of patients that had posterior capsule 
rupture during surgery was 5.5% in those with diabetes and 
3.4% in those without diabetes (P	 =	 0.325).	However,	 the	
distribution of POE among patients with and without diabetes 

did	not	differ	with	respect	to	history	of	smoking	(P	=	0.321)	or	
the use of alcohol (P	=	0.083).

Table 2 shows the results of multivariable binary logistic 
regression to examine for factors associated with POE in 
patients with and without diabetes. The outcome measure 
was patients with diabetes versus those without diabetes. Men 
had greater odds of having diabetes and POE as compared 
to	women	with	diabetes	and	POE,	OR	=	1.634,	95%	CI:	1.01,	
2.67 (P	 =	 0.045),	 and	 in	 those	with	diabetes	with	history	of	
hypertension	(OR	=	3.978,	95%	CI:	2.437,	6.496	(P < 0.001) than 
those with no history of hypertension.

In patients in Group A, 123 (46.9%) patients had RBS 
values	 of	 ≤200	mg%	before	 the	 primary	 cataract	 surgery,	
while	68	patients	(53.1%)	had	blood	sugar	values	of	>200	mg%	
before the cataract surgery and therefore were subject to rapid 
reduction of blood sugar levels in order to be considered for 
cataract surgery.

The proportion of patients who had rapid control of 
preoperative blood sugar level was higher (53.1%) than 
those whose preoperative blood sugar level was already 
under control (46.9%), although did not reach statistical 
significance	(P	=	0.485)	and	is	shown	in	Fig. 2.

Table 3 shows the distribution and the profile of 
microorganisms in patients with POE in the two groups, 
identified	 by	 culture.	 The	microorganisms	were	 stratified	
based on gram staining. Accordingly, positive culture results 
were	observed	 in	 45/128	 (35%)	patients	with	diabetes	 and	
71/263	 (27%)	 patients	without	 diabetes.	 Staphylococcus	
epidermidis	was	 identified	 in	 10/45	 (22%)	 in	 those	with	
diabetes	and	21/71	(29%)	in	those	without	diabetes	of	all	the	
culture-positive cases.

The proportions of microorganisms in POE were not 
significantly	different	in	the	diabetic	group	compared	to	the	
nondiabetic group [Table 3].

Discussion
In	spite	of	improvement	in	surgical	techniques	and	infection	
prevention measures, endophthalmitis continues to be a serious 
complication of ophthalmic surgery in a small percentage of 
patients. The rate of endophthalmitis after ocular surgery 
is approximately 0.12% (range 0.05–0.3%)[2] depending on 
type of surgery. There are good evidence regarding the 
ocular and periocular risk factors, contamination of surgical 
environment, and patient hygienic factors in causing 
endophthalmitis.[15] However, there is paucity of information 
regarding	 the	 influence	of	 systemic	conditions	 like	diabetes	
in POE, wherein a compromised immune status can lead to 
infection.[15,16] We found that among the POE, the distribution is 
similar in both diabetes and no diabetes group. A third (32.7%) 
of patients with endophthalmitis were diabetic, which is 
consistent with that observed in the current study. Shimizu 
et al.[17] also found similar distribution, with 26% of those with 
endophthalmitis were diabetic subjects. However, among the 
subjects enrolled in the endophthalmitis vitrectomy study 
fewer had diabetes (13.8%).[18]

Several studies have reported increased rates of adverse 
postsurgical events among men including endophthalmitis.[19] 
We also found a similar trend among people with diabetes. 
Possible explanations for the higher proportions of in male 
patients in the diabetes group may include behavioral 
differences	(e.g.,	adherence	to	postoperative	instructions	and	
antibiotic	use)	and	differences	in	bacterial	flora	between	the	
genders.[20,21]

Table 1: Distribution of diabetes and other demographic 
variables in postoperative endophthalmitis

DM, 
n=128 %

no DM, 
n=263 %

P

Age

<50 years 21.1% 35.1% 0.005
≥50 years 78.9% 64.9%

Gender

Men 70.8% 55.1% 0.003
Women 29.2% 44.9%

Hypertension

Present 46.1% 16.3% <0.001
Absent 53.9% 83.7%

Smoker 25.8% 21.3% 0.321

Nonsmoker 74.2% 78.7%

Alcoholic 6.2% 2.4% 0.083

Nonalcoholic 93.8% 97.3%

Socioeconomic status

Lower 40.6% 51.3% 0.047
Upper 59.4% 48.7%

Posterior capsule 
rupture (present)

5.5% 3.4% 0.325

Absent 94.5% 96.6%

DM, Diabetes mellitus; significant P values in bold

Table 2: Association between diabetes and other 
demographic variables in postoperative endophthalmitis

Diabetes vs. No Diabetes OR 95% CI for OR P

Lower Upper

Age ≥50 years 1.479 0.869 2.515 0.149

<50 years (Ref) 1

Gender (Men) 1.634 1.01 2.658 0.048
Women (Ref) 1

Hypertension (Present) 3.961 2.425 6.471 <0.001
Absent (Ref) 1

Smoking (Yes) 1.400 0.810 2.419 0.228

Nonsmoker (Ref) 1

Alcohol use (Yes) 2.193 0.710 6.777 0.173

Not an alcohol user (Ref) 1

Socioeconomicstatus (Lower) 0.650 0.405 1.044 0.075

Upper (Ref) 1

PC rupture (present) 1.331 0.426 4.158 0.623
Absent (Ref) 1

PC, Posterior capsule; OR, Odds ratio; CI, Confidence interval; significant P 
values in bold
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Table 3: Distribution of organisms by culture in the group with and without diabetes

Microorganism groups DM No DM P

n=128 % n=263 %

Culture positive cases 45/128 35 71/263 27

GP Cocci (Clusters)

Coagulase-positive

Staphylococcus aureus 3 2.34 6 2.28

Coagulase-negative

Staphylococcus epidermidis 10 7.81 21 7.98

Staphylococcus warneri 1 0.78 0 0.00

Staphylococcus lugdunensis 1 0.78 0 0.00

Staphylococcus pasteuri 1 0.78 0 0.00

Staphylococcus pneumoniae 0 0.00 1 0.38

Staphylococcus haemolyticus 1 0.78 0 0.00

Staphylococcus hominis 1 0.78 1 0.38

Micrococci 0 0.00 1 0.38

Dermacoccus nishinomiyaensis 2 1.56 0 0.00

GP Cocci (Chains)

Viridans streptococci 1 0.78 4 1.52

Enterococcus fecalis 1 0.78 2 0.76

Streptococcus pneumoniae 0 0.00 5 1.90

Streptococcus pyogenes 0 0.00 1 0.38

SUBTOTAL 22 17.19 42 15.97 0.862
GP Bacilli

Nocardia 0 0.00 1 0.38

Cornybacterium 1 0.78 2 0.76

Propionibacterium acnes 1 0.78 0 0.00

SUBTOTAL 2 1.56 3 1.14 0.844
GN Bacilli (nonfermenting)

Alkaligenes fecalis 4 3.13 1 0.38

Pseudomonas stutzeri 0 0.00 3 1.14

Pseudomonas aeruginosa 2 1.56 4 1.52

Pseudomonas sp. 1 0.78 0 0.00

Pseudomonas luteola 0 0.00 1 0.38

Pseudomonas stutzeri 0 0.00 1 0.38

Ralstonia insidiosa 1 0.78 0 0.00

Stenotrophomonas maltophilia 0 0.00 1 0.38

GN Bacilli (Fermenting Enterobacteriaceae)

Proteus vulgaris 0 0.00 1 0.38

Citrobacter koseri 4 3.13 1 0.38

Enterobacter cloacae 1 0.78 1 0.38

Klebsiella pneumoniae 2 1.56 0 0.00

Enterobacter 1 0.78 0 0.00

Enterobacter aerogenes 0 0.00 1 0.38

Providencia alcalifaciens 2 1.56 1 0.38

Haemophilus 0 0.00 1 0.38

Pantoea sp. 0 0.00 1 0.38

SUBTOTAL 18 14.06 18 6.84 0.194
Fungi

Aspergillus flavus 1 0.78 1 0.38

Ascotricha species 0 0.00 1 0.38

Aspergillus terreus 0 0.00 1 0.38

Fusarium 1 0.78 0 0.00

Contd...
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We observed a greater proportion of patients who 
underwent a rapid reduction of blood sugar levels compared 
with normal blood sugar group in those with POE. This 
association has not been reported earlier. Normal levels of 
blood glucose in the postoperative period results in less rates 
of infections and decreased morbidity and mortality in both 
diabetic and nondiabetic patients.[22-24]

In people with diabetes, the association between 
hyperglycemia and the susceptibility to infection is well 
established.[25] A likely explanation for this could be impairment 
of neutrophil adherence, chemotaxis, phagocytosis, and 
intracellular bactericidal activity.[26-28] The degree of neutrophil 
impairment correlates with the degree of hyperglycemia. 
Though some of the defects can be partially reversed in vivo 
with intensive insulin treatment, there are changes in 
vascular permeability and alterations in the normal redox 
reactions caused by hyperglycemia, which probably needs 
more sustained control. These changes create a state of 
pseudohypoxia that further impairs the tissue defenses.[29]

Staphylococcus epidermidis was the most commonly 
observed organism in both the groups in our study. 
Staphylococcus epidermidis is a coagulase-negative 
Gram-positive coccus and is reported to be a common cause 
of culture-proven endophthalmitis,[30,31] which is again in 
alignment with our study results. Similar to our study, other 
studies observed a preponderance of Staphylococcus in subjects 
with POE with and without diabetes.[11,32]

There are several limitations to the present study. The 
study was conducted with patients from a single hospital site. 
Although we adjusted for several factors like age, history of 
hypertension, smoking, usage of alcohol, and socioeconomic 
strata, we did not control for other intraoperative factors like 
prolonged	surgical	 time,	etc.,	which	also	may	have	affected	
the results. As a routine protocol, PPBS testing was performed 
in all patients with a high RBS levels; however, HbA1c may be 
an ideal laboratory investigation. In addition, a single RBS 
can	change	with	various	factors	such	as	the	quantity	of	food,	
inactivity, not enough insulin or oral diabetes medications, side 

effects	from	other	medications,	such	as	steroids	or	antipsychotic	
medications, illness, stress, which can produce hormones that 
raise blood glucose levels, and menstrual periods, which cause 
changes in hormone levels.[33] Therefore, many factors could 
affect	the	single	RBS	reading	in	our	study.

In this series, none of the patients had intracameral antibiotics. 
Therefore, this factor has been ruled out. In addition, the presence 
of posterior capsule rupture during cataract surgery was 5.5% in 
those with diabetes and 3.4% in those without diabetes and was 
not	significantly	associated	with	POE	on	multivariable	regression	
analysis, when adjusted for age, gender, socioeconomic strata, 
history of smoking, and the usage of alcohol.

Conclusion
In conclusion, the current study shows that the rate of POE at 
a single institution is 0.09% over a 26-year time period. Those 
with POE had higher proportions of patients who underwent 
a rapid reduction of preoperative blood sugar levels than those 
with preoperative blood sugar levels under control. Men with 
diabetes have greater odds of having POE compared with 
men without diabetes and the odds are more than double 
for those with diabetes with a history of hypertension. Given 
that endophthalmitis can result in poor clinical outcome 
in the majority of cases, it may be extrapolated that a more 
cautious	approach	may	be	required	in	case	of	one‑eyed	and	
immunocompromised patients.
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C o m m e n t a r y  f o r  d i s t r i b u t i o n 
and risk factors of postoperative 
endophthalmitis in people with 
diabetes 

Diabetes mellitus is a common metabolic disease due to 
dysregulated glucose metabolism that can compromise the 
immune system, predisposing affected individuals to an 
increased risk of infection.[1] The Endophthalmitis Vitrectomy 
Study	 investigated	different	outcomes	between	diabetic	and	
non-diabetic patients and recommended early vitrectomy for 
diabetic patients. However, very few studies have focused 
on diabetic patients to identify the risk factors including 
demographics, perioperative characteristics, surgical background, 
and complications associated with post-cataract endophthalmitis.

We congratulate the authors for their original article titled 
“Distribution	and	risk	factors	of	postoperative	endophthalmitis	

in	 people	with	 diabetes.”[2] The authors have conveyed 
can be changed into Gondhale H et al. have conveyed   the 
important risk factor that is rapid reduction of preoperative 
blood sugar level had predisposed to higher proportions 
of postoperative endophthalmitis than those with normal 
preoperative blood sugar levels. Therefore, it is preferable 
to avoid surgery when rapid reduction of blood sugar levels 
may	be	 required	 in	 single‑eyed	and	 immunocompromised	
patients, although immunosuppression has not been studied 
as a subgroup analysis. The authors have proposed possible 
reasons for increased odds of males developing postoperative 
endophthalmitis but this could also be likely if the males 
constituted a larger proportion of the overall study cohort of 
patients who underwent cataract surgery.

Saeedinia S et al.[3] found persisting hypertension for at 
least 6 months prior to surgery associated with a higher rate 
of surgical site infection. They explained that hypertension 
could contribute to higher intraoperative bleed and reduced 
perfusion of soft tissues which could impair wound healing 
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