Graefe's Archive for Clinical and Experimental Ophthalmology (2020) 258:183-189
https://doi.org/10.1007/500417-019-04480-2

INFLAMMATORY DISORDERS

®

Check for
updates

Clinical and visual outcome of endophthalmitis patients:
a single-center experience

Marcel Kitsche ' @® - Robert Herber - Lutz E. Pillunat’ - Naim Terai’

Received: 26 May 2019 /Revised: 15 August 2019 / Accepted: 13 September 2019 /Published online: 22 October 2019
© Springer-Verlag GmbH Germany, part of Springer Nature 2019

Abstract

Purpose To report the clinical and visual outcome and the therapeutical management in a large cohort of endophthalmitis
patients.

Methods In a monocentric, observational study, we retrospectively analyzed the data of all patients with endophthalmitis who
were referred to the department of ophthalmology of the Carl Gustav Carus Hospital Dresden between 2006 and 2018.

Results In total, data of 104 patients (49 female, 55 male) were included in the present analysis. The most frequent clinical
scenario for endophthalmitis was postcataract surgery (30.8%). The most frequent treatment at presentation was a pars plana
vitrectomy (ppV) in 42 patients, followed by an intravitreal antibiotic in 41 patients. Out of 41 patients who received an
intravitreal antibiotic, 35 patients (85%) needed additional treatment. In contrast, out of 42 patients who received a ppV as the
initial treatment, 19 patients (42%) needed additional therapy, which was significantly different (p < 0.0001). The best presenting
visual acuity improved significantly after treatment (p < 0.0001).

Conclusion The results of the present study suggest that, compared with an intravitreal antibiotic, a ppV as the initial therapy of
endophthalmitis might reduce the number of additional treatments. From our data, it can be hypothesized that a ppV should be
performed as early as possible to achieve the best visual outcome in most endophthalmitis patients. Prospective studies are now
needed to address this issue in greater detail and to confirm our findings.
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Introduction

Endophthalmitis represents a severe and potentially sight-
threatening complication which is caused either exogenously
(e.g., after surgery or injury) by an infectious process or en-
dogenously by septicemia spreading to the inner of the eye
[1]. The randomized endophthalmitis vitrectomy study (EVS),
conducted more than 20 years ago, investigated the role of
different treatment approaches (pars plana vitrectomy [ppV],
intravenous antibiotics and tab biopsy) on the outcome of
postoperative endophthalmitis patients [2]. The results of the
EVS showed that patients who presented with hand motion or
better might be treated with tab biopsy and patients presenting
with light perception only were recommended for immediate
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ppV. Other more recent studies discussed a broader use of
vitrectomy in postoperative endophthalmitis patients [1, 3,
4]. In contrast, other authors favored a vitreous tab only [5].
These reports indicate a lack of consensus regarding the “cor-
rect” treatment modality for endophthalmitis patients at the
initial time point of the presentation. Hence, it was the aim
of'the present study to report and give an update on the clinical
experiences of the clinical/visual outcome and the
therapeutical management of endophthalmitis in a large cohort
of patients.

Methods

The present study was conducted as a retrospective,
monocentric study. It was based on a review of medical
data of all patients with endophthalmitis who were re-
ferred to the Department of Ophthalmology, Carl Gustav
Carus University Hospital Dresden, for further treatment
from January 2006 to December 2018. The STROBE

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00417-019-04480-2&domain=pdf
http://orcid.org/0000-0001-7779-891X
mailto:marcel.kitsche@uniklinikum-dresden.de

184

Graefes Arch Clin Exp Ophthalmol (2020) 258:183-189

(Strengthening the Reporting of Observational Studies in
Epidemiology) guidelines were applied. The study follow-
ed the tenets of the Declaration of Helsinki of the World
Medical Association. A review of medical records was
performed based on all patients who were allocated to
the ICD-10 diagnosis codes of endophthalmitis (H 44.0,
H 44.1, H45.1, H 59.8, A54.3, B 69.1, B 73, B 83). Data
analysis included the following major parameters: patient
demographics, clinical scenario, initial treatment, the ne-
cessity of additional treatments, visual outcome before
and after the intervention, and microbiological results.
The clinical diagnosis of endophthalmitis was ensured
through the loss of vision by inflammation of the anterior
chamber and the vitreous opacity in the B-scan ultra-
sound. Determined by the individual physician, the treat-
ment strategies did not follow a standardized protocol.
Additionally, all physicians took a sample of the anterior
chamber or vitreous for microbiological investigations
prior to surgery. Classification of pathogens was executed
by the department of microbiology of our university hos-
pital. Snellen best-corrected visual acuity (BCVA) was
converted to logarithm of the minimum angle of resolu-
tion (LogMAR) equivalents. Visual acuity of no light per-
ception, light perception, hand motion, or counting fingers
was converted to LogMAR values of 3.0, 2.7, 2.3, and
1.9, respectively [6]. IBM Statistical Package for the
Social Sciences 25.0 (SPSS Inc., Chicago, Illinois, USA)
was used for statistical analysis. Cross tabulations were
used to evaluate the prevalence of the performed interven-
tions. The chi-square test was applied to compare the
prevalence of the different initial treatments. The paired
student’s ¢ test was applied to compare the visual acuity
(in LogMAR) at baseline (preVA) with the visual acuity
after an intervention (postVA). One-way analysis of vari-
ance (ANOVA) with least significant difference (LSD)
post-hoc analysis was implemented to evaluate the differ-
ences of the results within the numerical groups. A p
value of <0.05 was considered as statistically significant.
The numerical data are listed as mean values and standard
errors of the mean (SEM). Only the time between the
trigger of endophthalmitis and the diagnosis was
displayed as the median.

Results

Demographics

In total, data of 104 patients (49 female, 55 male) were includ-
ed in the present analysis. The mean age of all patients was
69.3 1.7 years. The median time between the exogenous

endophthalmitis-causing event and the diagnosis was 4 days.
The mean duration of anamnesis, describing the time from the
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onset of symptoms to the consultation in our hospital, was
3.37+0.735 days. The time between the admission to hospital
and the operation day in all patients was 1.35+0.241 days
(Table 1). The time between the admission to hospital and
the operation day in the nonsurgical group was 6.18 +
1.548 days. This was significantly longer than in the groups
of patients who received either an intravitreal injection of an-
tibiotics (0.51£0.111 days) or a ppV (0.79£0.121 days) as
the initial treatment (p < 0.001). There was no statistically sig-
nificant difference in the time between the admission to hos-
pital and the operation day among the intravitreal injection of
antibiotics or a ppV as the initial treatment (p = 0.489).

Clinical scenario

The most frequent clinical scenario for an endophthalmitis
was postcataract surgery (30.8%), followed by postintravitreal
injections (15.4%), postcombined cataract/retinal surgery
(13.5%), postglaucoma surgery (10.6%), and postretinal sur-
gery (4.8%). Miscellaneous surgeries (12.5%) included the
following surgical interventions: five cases of perforating in-
juries, three cases of corneal suture removals, two cases of
perforating keratoplasties, two cases of amnion membrane
transplantations, and one case of orbital phlegmon surgery.
Among all patients, 13 (12.5%) presented with endogenous
endophthalmitis (Table 1).

Initial treatment and necessity of additional
treatment

The most frequent treatment at presentation was a ppV (in 42
patients), followed by an intravitreal injection of antibiotics (in
41 patients). Out of the 41 patients who received an intravit-
real injection of antibiotics, 35 (85%) needed additional treat-
ment. In contrast, among the 42 patients who received a ppV
as the initial treatment, 19 (45%) needed an additional therapy,
which was significantly different (p < 0.0001) (Table 2).

The nonsurgical treatment approach consisted of a
subconjunctival depot with gentamicin and dexamethasone
in combination with a local and systemic (intravenous) anti-
biotic therapy. Other initial treatments, apart from the three
strategies described before, comprised: anterior chamber irri-
gation in seven cases (4% with vancomycin, 2% with cefotax-
ime, and 1x without antibiotics), a corneal crosslinking in one
case, a perforating keratoplasty a chaud in combination with
explantation of an Ahmed valve in one case and an orbital
decompression another case.

There was no statistically significant difference in the rate
of additional treatments in exogenous or endogenous cases of
endophthalmitis patients (Table 2). From the 91 patients who
had exogenous endophthalmitis, 64 (70%) needed an addi-
tional treatment and from the 13 patients who had an
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endogenous endophthalmitis, ten (77%) needed an additional
therapy which was not significantly different (p = 0.449).

For all intravitreal antibiotic injections, 1 mg vancomycin
in 0.1 ml sodium chloride solution was used. The second
intravitreal antibiotic was either cefotaxime or cefuroxime or
ceftazidime. In case of strong clinical suspicion of mycotic
endophthalmitis or positive mycotic pathogen verification,
amphotericin B or voriconazole were used as an intravitreal
injection.

Visual outcome

Regardless of the clinical scenario, the best presenting visual
acuity was 2.36 = 0.03 LogMAR and the best visual outcome
after the intervention was 1.29+0.10 LogMAR which was
significantly improved (p <0.0001). For completeness, the
best presenting visual acuity and the best visual outcome after
each clinical scenario are displayed separately in Table 3.

Microbiological results

The pathogens were classified as Gram-positive bacteria in 45
patients (72.6%), Gram-negative bacteria in seven patients
(11.3%), fungal infections in five patients (8.1%), and multi-
ple infections with bacteria and fungi in five patients (8.1%).
The most frequent pathogens were Staphylococcus
epidermidis (in 15 patients) and Staphylococcus aureus (in
11 patients). Candida albicans was the most common fungal
pathogen (in six patients). Altogether, culture-positive patho-
gens were tested in 62 of 104 cases (59.6%). Some of the
patients had multiple attested pathogens.

Discussion

Endophthalmitis is a severe and potentially sight-
threatening ocular complication. The aim of the present
study was to give an update on the clinical experience
in a large cohort of endophthalmitis patients in a univer-
sity setting. The data of 104 patients were retrospectively
analyzed. The mean age of all patients was 69.3 years
which is comparable with a mean age of 70.3 years in
67 endophthalmitis cases in a recent study of Karacal
and coworkers [7]. The reported median time between
the exogenous endophthalmitis causing event and the di-
agnosis was 4 days and are in line with the findings of
Yannuzzi et al. observing a median time of 6 days be-
tween cataract surgery and diagnosis of endophthalmitis
[8]. The mean duration of anamnesis in the present study
was 3.37 days. Mayer et al. reported a median time inter-
val between the onset of symptoms and the initiation of
therapy of 4 days in 17 patients with endogenous endoph-
thalmitis [9]. Additionally, the time between the

admission to hospital and the operation day was 1.35 days,
which is comparable with the findings of Dave et al. who
accounted a median interval between vitreoretinal surgery
and endophthalmitis of 1.5 days in 20 patients [10].
Considering the time from admission to hospital and the
operation day, in our cohort, 11 of 104 patients were
treated with a nonsurgical therapy approach first. This
substantially prolonged the delay in performing surgery.
The time between the admission to hospital and the oper-
ation day in the nonsurgical group was 6.18 &+ 1.548 days,
which was significantly longer than in the groups of pa-
tients who received either an intravitreal injection of anti-
biotics (0.51 £0.111 days) or a ppV (0.79 +0.121 days) as
the initial treatment. Taking together, the demographic
data in the present study are broadly comparable with
the literature.

Approximately 12.5% of all patients in our study pre-
sented with endogenous endophthalmitis which is consis-
tent with the endophthalmitis rates of Yospaiboon et al.
(15.6%) [11] and Mayer and Loos (13.2%) [12]. In con-
trast, other studies described wide ranges of endophthal-
mitis rates from 3.2 [13] to 25.4% [7]. The reason for the
wide range of endophthalmitis rates might be due to the
diversity of the countries from which these data were ac-
quired. The present data analysis was performed in a large
tertiary referral center and revealed a rate of 87.5% post-
operative endophthalmitis cases. This is comparable with
data of other large referral centers in industrial countries
(e.g., 74.3% postoperative endophthalmitis cases in
Munich, Germany [12], 74.6% in St. Louis, USA [7],
and 85.7% in Miami, USA [13]). In contrast, there are
rates of postoperative endophthalmitis cases of 6.9 [14]
to 35.6% [11] in developing or threshold countries.
Additionally, the year of data acquisition has to be taken
into account. Nobe et al. detected a rate of 56% postop-
erative endophthalmitis cases in a retrospective analysis
from 1972 to 1985 indicating that, due to an increase in
ocular surgeries in industrial countries over time, there is
also an increase of infectious complications [15].

Thirty-five of 41 patients (85.4%) receiving an intravitreal
injection of antibiotics as their initial therapy at presentation
needed an additional treatment due to deterioration of their
clinical findings. In contrast, only 19 of 42 patients (45.2%)
who received a ppV as the initial treatment needed additional
therapy, which was significantly better.

The largest prospective study investigating clinical and
therapeutical findings in endophthalmitis patients is the
EVS from 1995, which included 420 patients. Thirteen
percent of the patients received a tap-biopsy underwent
additional procedures, compared with 8% of patients re-
ceiving a ppV as their initial therapy [2, 16]. Some further
small retrospective studies indicated the superiority of a
ppV in comparison to an intravitreal injection of
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antibiotics [13, 17]. Unfortunately, comparability is limit-
ed to the heterogeneity of study designs and inclusion/
exclusion criteria of the different studies. Kuriyan et al.
showed a statistically significant advantage of a ppV as an
initial therapy. Thirty-four of 49 patients (69.4%) receiv-
ing an intravitreal injection of antibiotics as their initial
therapy needed additional treatment, compared with four
of 14 patients (28.6%) who received a ppV as the initial
treatment [13]. Siqueira and coworkers also hinted at the
superiority of a ppV as a first-line therapy. Thirteen of 24
patients (54.2%) receiving an intravitreal injection of an-
tibiotics as their initial therapy regressed. In contrast,
none of the 11 patients who received a ppV as the initial
treatment deteriorated [17]. Considering the sample sizes
of the studies of Kuriyan et al. (63 patients) and Siqueira
et al. (35 patients) and the large number of 104 patients in
the present study, these data emphasize the superiority of
performing a ppV as the initial treatment of endophthal-
mitis patients. In the present study, the rates of additional
treatments were generally higher than rates in previous
studies of Kuriyan et al. and Siqueira et al., independent
of the initial therapy (intravitreal injection of antibiotics or
ppV). The reason for the higher rates of additional treat-
ments remains unknown to us. It is possible that the pat-
terns of infectious agents in these studies were different
from those in our study.

In contrast to these findings, Monnet and coworkers
displayed an equal benefit of either ppV or intravitreal
antibiotics as the initial treatment of endophthalmitis.
These authors highlighted a possible superiority of an in-
travitreal injection of antibiotics compared with a ppV due
to a minimal surgical trauma. However, the sample size in
their study (15 patients) was relatively small [5]. Other
study groups postulated that treatment of an infectious
eye should depend on the clinical picture and course of
the disease of the individual patient. In cases of clinical
deterioration and availability of a vitreoretinal surgeon
vitrectomy should be performed [4, 18]. In extrapolation,
Kaynak and Bali et al. recommended a more radical in-
tervention, especially the use of silicone oil tamponades,
to decrease the number of additional procedures and to
increase the chance of surgical success in endophthalmitis
eyes [19, 20].

Our nonsurgical treatment approach consisted of a
subconjunctival depot with gentamicin and dexametha-
sone in combination with a local and systemic
(intravenous) antibiotic therapy. We propose that the strat-
egy of using systemic antibiotic therapy should be
reconsidered since also the EVS group yielded no statis-
tical difference in the clinical or functional outcome be-
tween patients who received systemic antibiotics or not
[2]. In this context, in our study, all 11 patients who re-
ceived systemic antibiotics (and topical therapy) only
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deteriorated and needed additional treatments in the fur-
ther course of their disease. The reason for not performing
surgery in these 11 endophthalmitis patients of various
origins was the only mild inflammation in the anterior
chamber and the only soft vitreous infiltration in the B-
scan ultrasound. On the other hand, these patients had a
very reluctant attitude to undergoing surgery to their eye.
In animal experiments, Engelbert et al. concluded that
there was no statistical difference in treating a
Staphylococcus aureus—associated endophthalmitis, either
with a combination of intravitreal and intravenous antibi-
otics or intravitreal injection of antibiotics only [21].
These findings raise questions about the rationale for
using systemic antibiotics in the treatment of endophthal-
mitis patients. As described in the review of Barry et al.,
intravitreal injections of antibiotics provide the highest
drug concentration in the infectious eye. However, Barry
et al. recommended the continuous use of systemic anti-
biotics aware of the fact that antibiotic levels after an
intravitreal injection only remain in the eye for a limited
time. Hence, an additional systemic antibiotic therapy
with the same drugs used for intravitreal therapy should
be applied in cases of a severe acute purulent endophthal-
mitis or a component of vasculitis. Antibiotic therapy
might be modified according to the clinical response and
the antibiotic sensitivity profile of the cultured microor-
ganisms [1]. Taken together, the use of systemic antibi-
otics remains controversial. Furthermore, especially more
sophisticated experimental studies to investigate the bio-
availability of systemic antibiotics in the ocular tissue are
certainly needed to elucidate this topic in more detail.

In the present study, the primary intravitreal antibiotic was
vancomycin. Either cefotaxime, cefuroxime, or ceftazidime
was used additionally. In cases of a mycotic origin of endoph-
thalmitis, intravitreal amphotericin B or voriconazole was ap-
plied. According to Barry et al., the first choice of treating
endophthalmitis by an intravitreal antibiotic should be the
combination of vancomycin and ceftazidime [1]. Other study
groups have echoed this recommendation, covering a wide
spectrum of Gram-positive and Gram-negative bacteria [11,
13]. Nevertheless, even under the correct antibiotic regime,
the ocular inflammation habitually becomes worse before im-
proving [1].

Regardless of the clinical scenario, the best presenting
visual acuity in our study was 2.36 +0.03 LogMAR, and
the best visual outcome after the intervention was 1.29 +
0.10 LogMAR, which was statistically significantly dif-
ferent. Comparing our visual acuity outcomes with other
studies is very difficult. First, many studies have catego-
rized visual acuities only in a subset of their patients.
Also, visual acuity was only assessed using the Snellen’s
chart [2, 3,5, 7, 8, 11, 13, 22-25]. However, the results of
Mayer and Loos are comparable with our study. These
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authors collected data from 141 patients with various en-
dophthalmitis origins. The initial visual acuity was 1.3
LogMAR, and the post interventional visual acuity was
0.6 LogMAR [12]. Mayer et al. reported even better vi-
sual outcomes, with a visual acuity of 2.0 LogMAR at
presentation and 0.1 LogMAR after the intervention [9].
Dave and colleagues reported a presenting visual acuity of
2.16 LogMAR and a postoperative visual acuity of 1.7
LogMAR, which is comparable to the results of our study.
However, due to the limited number of patients (n = 20),
changes in visual acuity did not reach statistical signifi-
cance [10].

Microbiological culture testing revealed positive path-
ogens in 62 of 104 cases (59.6%), which is within the
range of other studies showing positive testing from 52
to 69% [10, 15, 26, 27]. In our study, Gram-positive bac-
teria were detected in 45 patients (72.6%), Gram-negative
bacteria in seven patients (11.3%), fungal infections in
five patients (8.1%), and multiple infections with bacteria
and fungi in five patients (8.1%). Lin et al. found a sim-
ilar rate of 71% Gram-positive bacteria in 29 endophthal-
mitis of different origins [23]. Endophthalmitis after cat-
aract surgery was associated with a rate of more than 90%
of Gram-positive bacteria [25, 27].

Limitations of the present study are its monocentric
and retrospective study design. A prospective, random-
ized study design would have been more desirable.
Also, the treatment of patients by different surgeons might

Appendix

have affected the postoperative outcome. A further limi-
tation might be the variable duration of follow-up periods,
eventually restricting the best-corrected postoperative vi-
sual acuity.

Taken together, the results of the present study showed, that
performing a ppV as the initial therapy of endophthalmitis
could reduce the number of additional treatments. Compared
with an intravitreal antibiotic as the initial treatment, the rate of
additional treatments was significantly lower in patients who
underwent a ppV as the first treatment. From our data, it can be
hypothesized that a ppV should be performed as early as pos-
sible to achieve the best visual outcome in most endophthal-
mitis patients. Further prospective and randomized studies are
now needed to address this issue in greater detail and to con-
firm our findings.
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Table 1 Clinical features of

endophthalmitis Clinical scenario

Patients (%) Age + SEM [a] Median time [d] between

event and diagnosis

Postcataract surgery
Postintravitreal injection
Glaucoma surgery

Retinal surgery

Combination of postcataract surgery

and retinal surgery
Miscellaneous

Endogenous
Total

32 (30.8) 765+ 1.6%'T 4
16 (15.4) 748 3.0/ T 4
11 (10.6) 59.5 6.9 141
5(4.8) 673 £3.8 2
14 (13.5) 71.0 £4.1 % 2
13 (12.5) 66.9 £ 3.8 * 96
13 (12.5) 543 £74 -

104 (100) 693 + 1.7 4

SEM standard error of the mean,

*p value <0.05 in comparison to endogenous,

Tp value <0.05 in comparison to glaucoma surgery
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Table 2 Number of additional treatments after initial treatment at first
presentation

No. of patients ~ Number of additional treatments

No Yes

Initial treatment

Nonsurgical 11 0 11

IVI* 41 6 35

PPV* 42 23 19

Others 10 1 9

Total 104 30 74
Clinical scenario

Exogenous 91 27 64

Endogenous 13 3 10
Total 104 30 74

no. number, /V/ intravitreal injection of antibiotics, PPV pars plana vit-
rectomy with antibiotics

*p value between IVI (6x no/35% yes) and PPV (23x no/19x% yes),
p<0.0001

Table 3  Visual acuity outcomes for the different clinical scenarios

Clinical scenario (no.) Presenting VA Best VA outcome
[mean LogMAR VA [mean LogMAR VA +

+ SEM (no.)] SEM (no.)]

Postcataract surgery (32) 2.27+0.08 (32) 0.99+0.18 (25) T/ ¥

Postintravitreal injection  2.20+0.07 (16) 0.99+0.16 (14) T/ #
(16)

Glaucoma surgery (11) 2.45+0.06 (11) 1.29+0.33 (10) ¥

Retinal surgery (5) 220+0.10 (4) 0.60+0.16 (4) T/*

Combination of post 244+0.07 (14) 1224022 (13) ¥

cataract surgery and

retinal surgery (14)
Miscellaneous (13)
Endogenous (13)

Total (104)

2.49+0.09 (13) *
248+0.10 (13) *
2.36+0.03 (103)

2074028 (13)
1.80+0.27 (10)
1.29+0.10 (89) **

no. number of patients; VA visual acuity; SEM standard error of the mean;
LogMAR Logarithm of the Minimum Angle of Resolution

*p value < 0.05 in comparison to post intravitreal injection (column “pre-
senting VA”)

Tp value <0.05 in comparison to endogenous (column “best VA
outcome™)

ip value <0.05 in comparison to miscellaneous (column “best VA
outcome™)

**p value < 0.0001 in comparison to presenting VA (2.36+£0.03)
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