Int Ophthalmol (2020) 40:73-79
https://doi.org/10.1007/s10792-019-01153-1

)

Check for
updates

ORIGINAL PAPER

Endophthalmitis after intravitreal injections versus cataract

surgery: a 15-year cohort

Nimrod Dar
Shay Ofir

+ Shani Pillar - Asaf Frichmann - Avner Belkin -

Received: 28 September 2018/ Accepted: 7 August 2019/Published online: 14 August 2019

© Springer Nature B.V. 2019

Abstract

Purpose To compare the clinical features, visual
outcomes and causative organisms between endoph-
thalmitis secondary to cataract surgery or to intravit-
real injections (IVI).

Setting Meir Medical Center, Kfar Saba, Israel.
Design Retrospective, non-randomized comparative
chart review.

Methods Medical records of patients with proven or
suspected endophthalmitis admitted to the Ophthal-
mology Department at Meir Medical Center
2/2002-2/2017 were reviewed. Clinical characteris-
tics including presenting and final visual acuity (VA)
outcomes, causative organisms and time to admission
were assessed.

Results Among 84 patients in our study, 35 had
preceding cataract surgery and 12 had preceding IVI.
The post-cataract group showed a significant improve-
ment in VA following treatment with a presenting and
final VA (logMar £ SD) of (1.80 £ 0.54 and
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1.39 £ 0.65, P < 0.01) as opposed to the post-IVI
group (1.72 £ 0.26 and 1.81 £ 0.32, P = 0.692),
while most patients in the cataract group exhibited
some degree of VA recovery (70.96%). Patients
undergoing cataract surgery were divided into two
separate groups; those who underwent cataract surgery
in a private center and those operated at a public
center. Patients undergoing surgery at a private
medical center showed improvement in VA outcomes
following treatment (1.80 £ 0.57 and 1.13 £ 0.66,
P < 0.01) as opposed to those operated on at our
public medical center.

Conclusions Overall, patients with endophthalmitis
following cataract surgery had better visual outcomes
and were more likely to show a VA improvement
following treatment when compared with endoph-
thalmitis following IVI. Final VA outcomes of
patients with endophthalmitis after cataract surgery
performed in a private center were better than those
operated on and treated in a public medical center.

Keywords Endophthalmitis - Intravitreal
injections - Cataract surgery

Introduction
Endophthalmitis is a rare, yet disastrous complication

of cataract surgery and intravitreal injections. The
reported incidence after cataract procedures is
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0.023-0.41% [1-3] and 0.038-0.056% [4-6] after
intravitreal injections (IVI). The most common
causative organisms of endophthalmitis following
penetrating ocular procedures are coagulase-negative
Staphylococcus (CoNs) species [1, 2, 7].

Substantial improvements in cataract surgery tech-
niques, such as the use of injectable lenses, micro-
incisions, and sutureless surgical wounds have dra-
matically changed the nature of this surgery in the past
few decades, causing it to become faster, more
efficient and with a shorter recovery time. The
introduction of iodine for preoperative sterilization,
intraoperative injection of cefuroxime and postoper-
ative topical antibiotics help minimize the risk of this
severe complication. However, endophthalmitis
remains a visually devastating complication of this
very common procedure [8], essentially because of its
poor visual prognosis, as one-third of individuals will
not regain visual acuity beyond counting fingers [9].

Concurrently, progress in ocular pharmacothera-
peutics and the addition of new medical indications,
has led to an exponential increase in IVI. Various
complications may occur after IVI, including elevated
intraocular pressure and retinal detachment [10]; yet,
infectious endophthalmitis remains one of the most
dreaded complications due to its poor visual
prognosis.

Two recent meta-analyses demonstrated that Sta-
phylococcus spp. are still the most commonly cultured
causative organisms in endophthalmitis occurring
after cataract surgery and IVI [1, 11]. McCannel [11]
reported a significantly greater rate of endophthalmitis
due to Streptococcus species following IVI as com-
pared with postoperative endophthalmitis.

This study objective was to assess the difference in
VA outcomes between endophthalmitis secondary to
cataract surgery or intravitreal injection and to further
characterize the main causative organisms and other
clinical characteristics between these two groups of
patients.

Methods

A retrospective, non-randomized comparative chart re-
view was conducted in accordance with the tenets of
the Declaration of Helsinki. The Institutional Review
Board of Meir Medical Center, Kfar Saba, Israel,
approved the study protocol. Medical records of all
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cases with proven or suspected endophthalmitis
admitted to the Ophthalmology Department at Meir
Medical Center from 02/2002 to 02/2017 were
reviewed. All cases were included, regardless of the
type of ophthalmic surgery, intraocular procedure or
injections preceding the endophthalmitis or the site of
operation or injection.

Patient records were first classified by etiology of
endophthalmitis. They were then retrospectively eval-
uated for the following case-related data: demographic
factors; systemic diseases; previous ocular diseases;
lens status; presenting and final Snellen VA; number
of days from injection or surgery to presentation in the
clinic; clinical signs and symptoms at presentation;
preoperative, intraoperative and postoperative pro-
phylactic antibiotic regimen; species of bacterial
infection and management of the infection.

Endophthalmitis was diagnosed clinically by iden-
tifying symptoms consistent with the condition, pre-
dominantly increasing ocular pain, loss of vision,
anterior chamber inflammation, hypopyon and vitre-
ous opacities. At least one vitreoretinal specialist
confirmed the presumed diagnosis of endophthalmitis
in all cases.

All study patients diagnosed with endophthalmitis
underwent a standard trans-pars plana vitreous ‘tap
and inject’ protocol or primary vitrectomy, according
to the decision of the managing ophthalmologists.
Vitreous sample taken for microbiological assessment
was followed by intravitreal injection of vancomycin
(1 mg/0.1 mL) associated with ceftazidime (2.25 mg/
0.1 mL) along with injection of intravitreal dexam-
ethasone in several cases.

Visual acuities were converted to logMAR values
for statistical analysis. As described by Schulze-
Bonsel et al. [12] the following conversion to logMAR
was used for vision worse than 6/120: counting
fingers = 1.7, hand motion = 2.0, light percep-
tion = 2.3 and no light perception = 3.0. Data were
analyzed with SPSS for Windows (SPSS Inc, Chicago,
IL). Statistical analysis was carried out using the two-
tailed #-test. Statistical significance was considered at
P < 0.05.

Results

Eighty-four patients were treated for endophthalmitis
at Meir Medical Center from February 2002 to
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February 2017. Among them, 42 (50%) had undergone
ocular or periocular surgery up to 1 week prior to
presentation, which was regarded as the precipitating
factor for the infection. Of these, cataract surgery was
the most common, accounting for 35 cases (83%).
This was followed by oculoplastic procedures in 3
(7%), penetrating keratoplasty in 2 (4%), pars plana
vitrectomy in 2 (4%) and implantation of Ahmed
glaucoma valve in 1 patient (2%). Among the 42
patients who presented with non-postoperative
endophthalmitis, intravitreal injections were the most
common proceeding factor, accountable for 12 cases
(28%), followed by ocular trauma in 5 cases and bleb-
associated infections in another 5 cases (12% each).

The cataract surgery patients consisted of two sub-
groups: 21 patients who underwent cataract surgery in
our public medical center and 14 patients operated in
private centers.

The average age of the post-cataract surgery and
post-intravitreal injection groups was similar,
72 years (range, 49—-88) and 74 years (range, 62-97),
respectively. Overall, average age of patients was
68 years. Median time for the initial admission and
treatment of endophthalmitis varied, ranging from
3 days for the post-IVI group to 4.5 days for pseu-
dophakic patients operated at our center and 7 days for
those operated on a private medical center. Median
time to admission for all endophthalmitis cases
following cataract surgery was 5 days.

Among the 84 cases included in the study, 47 were
culture positive. The most prevalent pathogen was
CoNs followed by Staphylococcus aureus and Strep-
tococcus pneumoniae. Detailed culture results for the
35 post-cataract and 12 post-IVI patients are presented
in Table 1.

A statistically significant improvement in VA was
attained following treatment in patients with endoph-
thalmitis post-cataract surgery, with most patients

showing at least some degree of VA recovery
(Table 2). Conversely, the difference between the
presenting and final VA in the post-IVI group did not
reach statistical significance, with vision in most
patients deteriorating despite treatment. In the post-
cataract group, patients who underwent surgery at a
private medical center showed statistically significant
improvement in VA following treatment as opposed to
those operated on at our public medical center, whose
VA improvement was not statistically significant
(Table 3).

Details concerning the 12 cases of endophthalmitis
following IVI are presented in Table 4. Most cases of
endophthalmitis in this group occurred after Avastin
injection, as it is the most prevalent anti-vitreal
injection in Israel. The median time to presentation
was 3 days following injection (range 1-25 days). Ten
patients underwent pars plana vitrectomy with IVI of
vancomycin and ceftazidime and some had dexam-
ethasone added as the primary treatment modality.
Two patients underwent vitreous tap and injection of
antibiotics into the vitreous. Vitreous cultures were
positive in eight cases. Of these, the most commonly
isolated organism was CoNs.

Discussion

This study reviewed consecutive cases of endoph-
thalmitis following various precipitating events trea-
ted at a single center over 15 years. The current study
is one of few retrospective studies to directly compare
the visual outcomes and the spectrum of causative
organisms of acute endophthalmitis following IVI or
cataract surgery. The direct comparison of a large
group of patients treated and followed at a single
center provides a methodical advantage.

Table 1 Culture results of

. Species Post-cataract Surgery  Post-intravitreal injections  All cases
study patients (N =35, %) (N =12, %) (N = 84, %)
Negative culture 15 (45.71) 3 (25) 35 (41.66)
CoNS 10 (28.59) 5 (41.66) 16 (19.04)
Staphylococcus aureus 6 (17.14) 1(8.33) 8 (9.52)
Streptococcus pneumoniae 1(2.85) 1(8.33) 5 (5.95)
Pseudomonas aeruginosa 1(2.85) 1 (8.33) 3 (3.57)
CoNS coagulase-negative Other 1 (2.85) 1 (8.33) 17 (20.23)
Staphylococcus
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Table 2 Comparison of presenting and final visual acuity (VA)

Patients Presenting VA Final VA P value % of patients with any
(logMAR) + SD (logMAR) + SD improvement in VA

Post-cataract surgery (N = 35) 1.80 £ 0.54 1.39 £+ 0.65 < 0.01 70.96

Post-intravitreal injections (N = 12) 1.72 £ 0.26 1.81 £ 0.32 0.692 41.66

Total cases (N = 84) 1.85 + 0.53 1.62 + 0.66 < 0.01 58

“Test statistics are for the two-tailed z-test
®Conversion to logMAR of visual acuities: FC = 1.7, HM =2, LP = 2.3, NLP = 3

Table 3 Comparison of presenting and final visual acuity (VA) of endophthalmitis cases post-cataract surgery performed in public
versus private centers

Location Presenting VA Final VA P value Median time to % of patients with any
(logMAR) =+ SD  (logMAR) + SD presentation (days) improvement in VA

Public medical centers (N =21) 1.81 £ 0.51 1.65 &+ 0.52 0.131 45 455

Private medical centers (N = 14) 1.80 £ 0.57 1.13 £ 0.66 < 0.01 7 85

Test statistics are for the two-tailed #-test

Table 4 Summary of patients with endophthalmitis following intravitreal injection with anti-VEGF agent

Patient Age Diagnosis Injected Days to Treatment Culture VA before VA at VA at

substance presentation results endophthalmitis admission discharge

1 62  CRVO/ Avastin 3 PPV + Inject CoNS - CF 6/30
CME

2 76 NVAMD Avastin N/a Tap + Inject No growth - CF 6/60

3 68 P/CME Triamcinolone 1 PPV + Inject No growth 6/120 1/36 HM

4 88 NVAMD Avastin 5 PPV + Inject Pseudomonas - CF 1/36

5 67 P/CME Triamcinolone 1 Tap + Inject No growth - HM HM

6 71 DME Avastin 5 PPV + Inject CoNS 6/60 CF 6/60

7 61 DME Triamcinolone 3 PPV + Inject No growth 6/60 HM 1/36

8 97 NVAMD Eylea 3 PPV + Inject CoNS 6/15 HM HM

9 74 CRVO/ Ozurdex 25 PPV + Inject S. aureus 6/30 HM HM
CME

10 80  BRVO/ Avastin 3 PPV + Inject CoNS 6/15 CF HM
CME

11 75 NVAMD Avastin 3 PPV + Inject CoNS - CF HM

12 78 NVAMD Eylea 3 PPV + Inject S. pneumonia 6/20 LP LP

VA visual acuity, CRVO central retinal vein occlusion, CME cystoid macular edema, NVAMD neovascular age-related macular
degeneration, DME diabetic macular edema, BRVO branch retinal vein occlusion, PPV pars plana vitrectomy, CONS coagulase-
negative Staphylococcus, CF counting fingers, HM hand motions, LP light perception
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The rate of endophthalmitis following cataract
surgery in this study was 0.001% or 1/819 surgeries
compared with 0.00017% or 1/5867 injections after
IVI. These rates are lower than the aforementioned
incidences (0.023-0.41% [1-3] and 0.038-0.056%
[4-6], respectively). To note, the reported incidence of
endophthalmitis following other common ocular surg-
eries is notably higher; 0.02-0.84% for 20G/25G pars
plana vitrectomy [13], 0.2-0.382% for penetrating
keratoplasty [14] and 0.00197% and 6.3% for Ahmed
glaucoma valve implantation [15].

Similar presenting features and causative organ-
isms of endophthalmitis following clear cornea inci-
sion cataract surgery have been consistently reported
over the past 2 decades. Most cases of postsurgical
endophthalmitis are attributed to seeding from the
patient’s conjunctiva and adnexa [16, 17]. The
presenting characteristics of our cohort are similar to
those reported in other large-scale multicenter studies
[18-20]. In this study, Gram-positive infections con-
tinued to be the most prevalent causative factor for
endophthalmitis following cataract surgery, with
CoNS comprising slightly over 30% of culture-
positive cases and Staphylococcus aureus accounted
for 17%. CoNS also accounted for more than 40% of
all positive culture results in the post-IVI group,
similar to the percentage described in a meta-analysis
by McCannel [11]. In the current study, streptococcus
species accounted for less than 10% of positive
cultures Among the post-IVI patients, in contrast to
a higher incidence reported by several previous studies
[6,21-24]. Simunovic et al. [24] reported an increased
incidence of Streptococcus spp. endophthalmitis
among patients presenting post-IVI compared with
patients presenting with endophthalmitis post-cataract
surgery. This trend was not demonstrated in our study,
possibly due to the small number of patients in the
post-IVI group.

Median time to presentation in the current study
was 5 days after cataract surgery and 3 days in the
post-IVI group, slightly shorter than the 6 days
reported from the Endophthalmitis Vitrectomy Study
[25] and other studies investigating endophthalmitis
after IVI (4 days) [17, 26]. Our observation regarding
shorter time to presentation in cases of endophthalmi-
tis post-IVI compared to post-cataract cases agrees
with results of studies directly comparing these two
etiologies [24, 27]. This finding could be explained by
the differences among patients with known retinal

disease receiving monthly intravitreal injections, who
are more likely to be aware of any changes in their
ocular and visual status as compared to healthy
patients admitted for routine cataract surgery. In the
post-cataract groups, an interesting finding was the
longer time to presentation in patients who had initial
surgery at a private center (7 days post-op) compared
with those operated on at our public center (4.5 days
post-op). This difference might be attributable to the
lack of ocular emergency services at private centers,
which could delay patients from seeking help, in
contrast to public center’s patients who may simply
return to the same establishment as soon as any
complication arise. If this is the case, it may be
disconcerting, given the critical importance of imme-
diate medical attention when a complication such as
endophthalmitis arises.

The post-IVI group was less likely to show VA
improvement following treatment compared with the
post-cataract group, a finding which correlates with
the study by Simunovic et al. [24] The poorer final VA
in this group might not be solely due to the infection-
induced pathology, as inferior visual potential might
be present due to retinal structural damage from the
underlining pathology.

A unique analysis in the current study was the
comparison between post-cataract cases who under-
went surgery at our public medical center as opposed
to private medical institutions. Interestingly, although
presenting VA was very similar between those groups
and the median time to presentation was shorter
among patients who were operated at our medical
center (4.5 vs. 7 days), the final VA was better in
patients undergoing surgery at private medical centers,
as was the percentage of patients showing any
improvement in final VA. These unexpected observa-
tions might be the result of lower initial visual
potential, higher rates of ocular comorbidities and
poorer compliance with treatment that are more
characteristic of patients undergoing cataract surgery
in a public medical center, as described by Sommer
[28]. Nevertheless, this observation may simply imply
that VA outcomes in patients with endophthalmitis
post-cataract surgery has no correlation with the type
of the institution in which the surgery was conducted.

Three cases of endophthalmitis following IVI had
received intravitreal triamcinolone, comprising 25%
of all post-IVI cases in our study. Intravitreal triam-
cinolone acetonide is an increasingly popular
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treatment for inflammatory eye disease, neovascular
age-related macular degeneration and macular edema
[29-32]. Although infections and sterile endoph-
thalmitis following intravitreal triamcinolone injec-
tions have been previously reported, the true incidence
remains unknown [33, 34]. Our data are comparable
with previous studies reporting an increased incidence
(0.74-0.8%) of sterile endophthalmitis following
intravitreal triamcinolone injection [35-37].

Limitations of the current study include its retro-
spective design, lack of complete information on the
use of perioperative or postoperative prophylactic
intracameral or topical antibiotics in the referred
cases, the absence of data regarding baseline visual
acuity and that clinical assessment and surgeon
preference determined the initial treatment)initial tap
and inject versus vitrectomy and antibiotic injection).
In addition, the relatively small number of culture-
positive cases might be the reason we could not
demonstrate a correlation between the causative
organism and the final VA.

In conclusion, this study showed that patients with
endophthalmitis following I'VI had significantly worse
visual outcomes, were less likely to show any VA
improvement following treatment, and presented
earlier when compared with patients who developed
endophthalmitis following cataract surgery. In addi-
tion, the data analysis suggests that although presented
with delay, VA outcomes of endophthalmitis cases
following cataract surgery performed in private cen-
ters might be better than those of patients who were
operated on and treated in the same public institution.
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