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Purpose. To investigate patient characteristics, clinical features, common causative organisms, and visual acuity outcomes in
endogenous endophthalmitis. Methods. +is was a retrospective chart analysis of patients with endogenous endophthalmitis
between January 2006 and December 2019. Collected data included basic patient characteristics, presenting symptoms, causative
organisms, treatments, and 3-month and 1-year visual outcomes. Results. Twenty-nine eyes of 27 patients were included in the
study. +e mean age of the patients was 45.4± 19.9 years, and 63% were female. Visual acuity at presentation ranged from
counting fingers to no light perception. Systemic comorbidities presented in 66.7% of the patients, the majority of which were
related to diabetes mellitus (48.1%). +e most common primary infection was a urinary tract infection. Positive blood cultures
were identified in 48.1% of patients, and positive cultures from vitreous and aqueous samples were identified in 59.3% and 31.6%
of eyes, respectively. Among all the specimens, Gram-positive bacteria were identified in 55.5%, Gram-negative bacteria in 22.2%,
fungi in 14.8%, and mixed organisms in 7.4%. Among ocular specimens, 61.1% contained Gram-positive organisms, 16.7%
contained Gram-negative organisms, and 22.2% contained fungi. Streptococcus spp. was the most common causative organism.
From 29 eyes, 18 (62.1%) underwent vitrectomy, and 12 (42.9%) underwent either evisceration or enucleation. Positive vitreous
culture was significantly associated with unfavorable final visual outcome. Final visual acuity ranged from 20/125 to no light
perception. Although visual improvement at 3 months was significantly better in younger patients, this had no impact on final
visual outcome at 1 year. Conclusion. Eyes with positive vitreous cultures had significantly poorer visual outcomes. Despite full
treatment coverage, visual prognosis was extremely poor and the rates of blindness and evisceration/enucleation were still high.

1. Introduction

Endogenous endophthalmitis is defined as an eye infection
involving the vitreous and/or aqueous humors, arising
from bacteremic or fungemic seeding from other organs. It
is a rare, but sight-threatening, condition characterized by
severe inflammation of the intraocular spaces. +is con-
dition is usually caused by hematogenous spread of or-
ganisms from a distant source through the blood-ocular
barrier; it is associated with underlying factors such as
diabetes mellitus, indwelling catheters, malnourishment,
immunocompromised hosts, and intravenous drug abuse

[1–4]. Clinical course of the condition is typically acute
with rapid progression, requiring prompt diagnosis and
management to preserve acceptable vision.

In East Asian hospitals, Gram-negative bacteria are the
main causative organism in endogenous endophthalmitis,
responsible for 54.4%–78% cases, with Klebsiella pneumoniae
being the most common species [3, 5, 6]. Conversely, in
European and North American countries, Gram-positive
bacteria are more commonly involved in the condition than
Gram-negative bacteria [3, 7]. A positive blood culture was
reported in 37.1%–94% of patients with endogenous
endophthalmitis, whereas a positive intraocular culture was
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reported in 22.3%–58% [1–3, 6, 7]. However, in a series of
endophthalmitis cases in children, the number of positive
blood cultures was as low as zero [4].

+e mainstay of treatment for most patients usually
involves the administration of both intraocular and systemic
antibiotics [1, 2, 4]. Favorable outcomes can be achieved by
early intravitreal and systemic antibiotics only without
routine vitrectomy [8]. Nevertheless, pars plana vitrectomy
plays a role in severe or worsening cases.

Due to the rareness and complexity of the condition as
well as the guarded visual prognosis, more information is
required on this condition. +erefore, this study aimed
primarily to demonstrate characteristics and results of en-
dogenous endophthalmitis at 3 months and 1 year after
treatment. +e secondary aim was to evaluate which factors
may affect visual outcomes.

2. Patients and Methods

2.1. StudyDesign. +is retrospective study was carried out in
accordance with the Declaration of Helsinki and was ap-
proved by the Ethics Committee of the Faculty of Medicine,
Prince of Songkla University, Songkhla, +ailand (REC
number 58-101-02-4). Informed consent was waived due to
the retrospective design of the study.

2.2. Participants. Songklanagarind Hospital is a tertiary
teaching hospital in southern +ailand. Patients with any
types of endophthalmitis between January 2006 and De-
cember 2019 were identified by reviewing the hospital’s
electronic medical record database. Endogenous endoph-
thalmitis was defined as the presence of intraocular in-
flammation with no history of previous trauma or surgery.
Patients were included if they had either a positive intra-
ocular culture (aqueous or vitreous) or a positive systemic
culture (blood, body fluid, or pus). Patients were excluded if
they had uveitis or a potential exogenous cause of infection,
such as recent ocular trauma or intraocular surgery, within 1
year prior to presentation.

2.3. Data Collection. +e collected data consisted of general
patient characteristics, baseline visual acuity (VA), micro-
biologic reports of causative organisms, treatments, and final
visual outcomes. Best-corrected visual acuity (BCVA),
measured using the Early Treatment Diabetic Retinopathy
Study chart, was converted into a logarithm of the minimum
angle of resolution (logMAR) VA for numeric comparison
and statistical analysis. Ultra-low VA such as counting
fingers, hand motion, light projection/light perception, and
no light perception were assigned VA values of 20/4000 (2.3
logMAR), 20/8000 (2.6 logMAR), 20/16000 (2.9 logMAR),
and 20/32000 (3.2 logMAR), respectively, in keeping with
previous literature [9]. Early (3 months) and late (1 year)
visual outcomes were classified into two groups: one group
with improvement of vision and another without. If the
BCVA after treatment was better than that of the baseline,
the visual outcome had an “improvement.” If the BCVA

after treatment was the same or worse than that of the
baseline, the visual outcome had “no improvement.”

2.4. Management of Endogenous Endophthalmitis. Every
intraocular sample was taken for organism identification
under sterile technique. Topical application of 5% povi-
done iodine solution was used to paint and rinse around
the eye before the surgery. Aqueous tapping was per-
formed at the peripheral cornea using 30-gauged needle on
a tuberculin syringe. Vitreous tapping was performed at
the pars plana area, 3.5–4mm posterior to the corneal
limbus, using either 23- or 25-guaged needle on a 3-ml
syringe or a standard 23-guaged vitrectomy cutter
(Ultravit® vitrectomy probe, Alcon laboratories, Inc.,
Forth Worth, TX). Approximately 0.2–0.3ml of specimen
was obtained.

All cases were initially treated with systemic antimicrobial
agents. Empirical intravitreal antibiotics, consisting of 1mg
vancomycin and 2.25mg ceftazidime every 2-3 days, were
administered to patients too ill to undergo an immediate
standard vitrectomy. Subsequent intravitreal antibiotic in-
jections, including during postvitrectomy stage, were decided
upon based on the results of antibiotic susceptibility testing.

2.5. Statistical Analysis. +e Kolmogorov–Smirnov test was
used to test that the data were normally distributed.
Continuous variables were reported as mean ± standard
deviation (SD) or median and interquartile range (IQR)
depending on the distribution of data. Categorical variables
were reported as number and percentage.

Paired t-test was used to compare the BCVA before and
after treatment. Independent t-test, Mann–Whitney test,
Chi-squared test, and Fisher’s exact test were appropriately
chosen to compare the clinical characteristics between the
two visual outcome groups. In each case, comparisons were
considered statistically significant if the p value was <0.05.
All data were analyzed using MedCalc Statistical Software
version 19.0.5 (MedCalc Software bvba, Ostend, Belgium).

3. Results

Of 802 patients diagnosed with endophthalmitis during the
study period, 27 (3.4%) were included in this study. +e
mean age of the patients was 45.4± 19.9 years, and 63% were
female. Uniocular involvement was found in 92.6% of cases
and wasmore predominant in left eyes. Bilateral endogenous
endophthalmitis was observed in 2 of the 27 cases (7.4%).
Symptoms at presentation included decreased vision (100%),
red eye (96.4%), ocular pain (74.1%), fever (37%), and
headache or body pain (22.2%). Ophthalmic signs included
hypopyon or presence of anterior chamber cells (31%), lid
swelling or proptosis (20.7%), and limited ocular movement
(20.7%). Two patients (7.4%) initially presented with
panophthalmitis.

+emedian duration of symptoms prior to admission was
8 (3–18.5) days, with the exception of one patient in whom
ophthalmic symptoms were detected by the caring doctors 16
days after admission and intubation for systemic treatment.
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+e median interval before referral was 3 (0–11) days. +e
median duration of symptoms prior to admission was the
shortest in patients infected with Gram-positive and Gram-
negative bacteria, at 5 (2–10.3) and 8 (5.8–18.5) days, re-
spectively. Patients infected with fungus generally presented
late, with a median duration of symptoms of 24 (8–61) days.

All patients presented with severe visual deterioration,
ranging from counting fingers to no light perception, with a
median BCVA at baseline of 2.9 (2.6–3.2) logMAR. Initial
VA could not be obtained in two cases, one in a patient with
Down syndrome with delayed development, and the other in
a patient who was intubated. A summary of baseline
characteristics of patients is presented in Table 1. One pa-
tient underwent an enucleation and died due to multiple
organ failure during in-hospital treatment. One patient was
lost to follow-up after discharge and two further patients
were lost to follow-up after 3 months.

Growth of organisms in blood culture was observed in 13
of 27 (48.1%) patients. Regardless of blood culture results,
the primary site of infection could be identified in 11 patients
(40.7%). A summary of primary sites and causative or-
ganisms is shown in Table 2. Overall, causative organisms
comprised Gram-positive bacteria in 15 patients (55.5%),
Gram-negative bacteria in 6 patients (22.2%), fungus in 4
patients (14.8%), and mixed organisms in 2 patients (7.4%).
Organisms were detected in 16 (59.3%) of 27 vitreous
samples and in 6 (31.6%) of 19 aqueous samples. Identifiable
organisms from ocular specimens were 80% consistent with
those from the primary sites. From 18 culture-proven ocular
specimens, 11 (61.1%) contained Gram-positive organisms,
3 (16.7%) contained Gram-negative organisms, and 4
(22.2%) contained fungi.

Patients received treatment at 1.7 days (mean) after
admission or consultation. Twelve patients (13 eyes) received

Table 1: Baseline characteristics of the patients with endogenous endophthalmitis.
Parameters Number of patients (n� 27)
Sex:
Male 10 (37%)
Female 17 (63%)

Presence of underlying disease: 18 (66.7%)
Diabetes mellitus 13 (48.1%)
Hypertension 8 (29.6%)
KUB system 7 (25.9%)
Heart disease 3 (11.1%)
Dyslipidemia 2 (7.4%)
Liver disease 2 (7.4%)
HBV infection 2 (7.4%)
Lung disease 1 (3.7%)
Graves’ disease 1 (3.7%)
Hematologic disorder 1 (3.7%)
HIV infection 1 (3.7%)
Carcinoma 1 (3.7%)

Presence of primary source of infection: 11 (40.7%)
UTI 5 (18.5%)
Abscess at any body part 4 (14.8%)
Lung 1 (3.7%)

Number of eyes (n� 29)
Laterality:
Right 12 (41.4%)
Left 17 (58.6%)

Presenting VA:
No light perception 10 (34.5%)
Light perception 5 (17.2%)
Projection of light 2 (6.9%)
Hand movement 8 (27.6%)
Counting finger 2 (6.9%)
Cannot be evaluated 2 (6.9%)

Positive ocular culture: 25 (86.2%)
Gram positive 16 (55.2%)
Gram negative 7 (24.1%)
Fungus 6 (20.7%)

Treatment:
Intravitreal antibiotics prior to PPV or evisceration/enucleation 13 (44.8%)
PPV 18 (62.1%)
Evisceration/enucleation 12 (41.4%)

A/C: anterior chamber; EOM: extraocular muscle movement; IOP: intraocular pressure; KUB: kidney ureter and bladder; PPV: pars plana vitrectomy; SD:
standard deviation; UTI: urinary tract infection; VA: visual acuity.
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intravitreal antibiotics at least once followed by a vitrectomy
or enucleation/evisceration. Four patients (4 eyes) whose
conditions were not suitable for surgery received only
intravitreal antibiotics. Two patients (2 eyes) were treated
with early enucleation due to an initial diagnosis of pan-
ophthalmitis. Primary vitrectomy without preceding intra-
vitreal antibiotics was performed in nine eyes of nine
patients; however, 3 of these required subsequent eviscer-
ation (1 eye) or enucleation (2 eyes). One eye required a
repeated vitrectomy after one week due to recurrent vitreous
haze. From 6 eyes that required a subsequent evisceration or
enucleation after the vitrectomy, 2 had intraocular samples
showing positive cultures for Gram-positive cocci (Beta-
Streptococcus and Staphylococcus spp.), 2 for Gram-negative
bacteria (K. pneumoniae and P. aeruginosa), and one for
fungus (Curvularia spp.); the intraocular sample for the
remaining eye had a negative culture. +e indications for
evisceration or enucleation were panophthalmitis and
painful blinded eye.

Median BCVA values at 3 months and 1 year
post-treatment were 3.2 (2.6–3.2) logMAR and 3.2
(2.9–3.2) logMAR, respectively. No significant differences
were observed in the change of BCVA from baseline,
either at 3 months (p � 0.79) or at 1 year (p � 0.68).
Counting until each patient’s last visit, 18 eyes (62.1%)
ultimately had no light perception. Final visual im-
provement was reported in only 4 eyes (13.8%). After
excluding the 12 eviscerated/enucleated eyes and the 4
eyes lost to follow-up, the median BCVA was 2.9 (2.4–3.2)
logMAR at 1 year after treatment. No significant dif-
ference between final BCVA and baseline was observed,
either before or after excluding eviscerated/enucleated
eyes (p � 0.68 and p � 0.44, respectively).

Late complications included cataract progression, retinal
detachment, corneal decompensation, and phthisis bulbus.

Correlations between patient characteristics and visual
outcomes are shown in Table 3. At 3months, VA improvement
was significantly found in younger patients at a mean age of
24.4 years, compared with 49.8 years in the no improvement
group (p � 0.01). However, there was no correlation between
mean age and VA improvement at 1 year (p � 0.46). A
positive vitreous culture was a strong factor, significantly as-
sociated with poor late visual outcome (p � 0.01), although
this association tended toward statistical significance by 3
months postoperatively (p � 0.05). Underlying disease and
source of infection were not related to final visual outcome.

4. Discussion

In our study, endogenous endophthalmitis contributed to
3.4% of all cases of endophthalmitis, a finding that was
similar to that in other reports, varying from 2% to 18.5%
[1, 5, 10–12]. Most of the patients (66.7%) had one or more
predisposing factors such as diabetes mellitus, hypertension,
and kidney-ureter-bladder system disorders. +e primary
source of septicemia could only be identified in 40.7% of
patients in this study. +e source of infection could be
identified in 38%–75% patients in other studies [6, 12, 13].

Our study found that urinary tract infection was the most
common primary site of infection, followed by abscess in the
musculoskeletal system. None of the patients had a hep-
atobiliary tract disorder.

In our study, a positive culture result was observed in
59.3% of vitreous samples and in 31.6% of aqueous samples.
+ese results from vitreous culture were slightly higher than
in previous literature [1, 3, 6, 7]. Furthermore, results from
aqueous culture were much higher than a previous case
series [3]. +e causative organisms of endogenous
endophthalmitis reported in Asian populations, including
central +ailand, are predominantly Gram-negative or-
ganisms, with the most common being Klebsiella pneumo-
niae [3, 5, 6, 11]. In the literature, liver abscesses accounted
for most of the metastatic origins of Klebsiella pneumoniae.
In contrast, our study showed that gram-positive bacteria
were the most common causative organisms. Differences in
endemic variability may be the reason behind our findings. A
report from northeastern +ailand also demonstrated a
higher prevalence of Gram-positive organisms [10]. Reports
from China have shown that causative organisms vary be-
tween regions [5, 14, 15].

+e current standard treatment for endogenous
endophthalmitis consists of intravenous antibiotics to
target the systemic source of infection, alongside intra-
vitreal antibiotics as the local control. All patients in the
study received both intravenous and intravitreal antibiotics
following their microbial sensitivity tests. +e mean in-
terval before commencing ophthalmic treatment was as
early as 1.7 days after admission or consultation but the
median duration of symptoms prior to the admission was 8
(3–18.5) days and the median interval before referral was 3
(0–11) days. +is may be the reason why 72% of eyes ul-
timately had a VA of no light perception and 84% of eyes
could not maintain their ambulatory vision. +erefore, we
suggest an early diagnosis and referral for patients with
suspected endogenous endophthalmitis. Vitrectomy can
mechanically remove infecting bacteria, toxins, cytokines,
inflammatory cells, and membranes. Excellent visual
outcomes following vitrectomy have previously been re-
ported, especially in cases of fungal endogenous endoph-
thalmitis [4, 13, 14, 16]. However, many critically ill
patients in this study were contraindicated for surgery due
to multiple comorbidities, and 41.4% of eyes received at
least one injection prior to the vitrectomy or evisceration/
enucleation. In total, 13.8% of eyes received only intra-
vitreal injections without vitrectomy.

Patients with a longer duration of symptoms prior to
admission tended to have better visual improvement than
those with a shorter duration of symptoms, although this
difference was not statistically significant. +is could be a
result of a more indolent nature of the infecting organism
leading to a slower rate of retinal damage and providing time
for adequate intervention. Muda et al. [6] previously found
that a good initial BCVA was an independent factor for a
good final outcome. All patients in our study presented with
an initial VA of less than able to read and final visual
prognosis was unsatisfied. More than 60% of eyes ultimately
had no light perception.
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Our study found that a positive vitreous culture was
also correlated with poor visual outcome, particularly in
the late postoperative period. A positive culture may
reflect the large load of organism inside the eye and the
severity of intraocular damage from the infecting
organism.

+ere have been a few case reports regarding endoge-
nous endophthalmitis in young healthy patients, [17–19] and
after common dental or gynecological procedures and
postpartum [20–22]. Our study surprisingly found that one-
third of cases were both young and healthy patients. +ey
could be infected by any type of organisms. One previously
healthy patient had surgical treatment for hemorrhoids prior
to the onset of an Aeromonas septicemia, pyomyositis, and
finally endophthalmitis. Caution should be exercised about
the fact that the common invasive procedures can result in
transient bacteremia which may lead to serious
consequences.

Long-term complications included cataract progression,
retinal detachment, and phthisis bulbus, in keeping with
results from previous studies [3, 13]. +ese complications
compromised final visual outcome although globe salvage
had been achieved.

Our study contained some limitations that may com-
promise the clinical implications of its findings. Firstly, this
observational retrospective study contained missing data
and the efficacy of treatmentmodalities could not be applied.
Secondly, cases referred to this tertiary hospital were usually

severe and complicated, which may have caused selection
bias resulting in grave visual outcomes.

5. Conclusion

Endogenous endophthalmitis accounted for 3.3% of all
endophthalmitis cases diagnosed in our study. Streptococcus
spp. was the most common causative organism and septi-
cemia was the most common source of infection. Endoge-
nous endophthalmitis is generally associated with poor VA
outcomes. Younger age was a favorable factor for early visual
improvement after treatment, while a positive vitreous
culture was correlated with a poorer long-term visual
prognosis. Even though early treatment was administered
with intravitreal antibiotics and vitrectomy, the rate of
enucleation and evisceration remained high.
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Table 3: Correlation between patient characteristics and visual outcomes.

VA Status at 3 months
p value

VA Status at 1 year
p

valueImprovement
(n� 5)

No improvement (patient,
n� 18) (eye, n� 19)

Improvement
(n� 4)

No improvement
(n� 17)

Mean age (SD) 24.4 (23.0) 49.8 (16.7) 0.01† 37.0 (22.6) 46.1 (21.7) 0.46†

Median time to
admission, d (IQR) 17 (7.8–40) 6 (2.8–18.8) 0.16‡ 20 (6.5–32) 5 (2–17.8) 0.28‡

Female, n (%) 4 (80) 10 (55.6) 0.33∗ 3 (75) 10 (58.8) 0.56∗
Left eye, n (%) 3 (60) 12 (63.2) 0.89∗ 2 (50) 12 (70.6) 0.44∗
Proptosis and lid swelling 1 (20) 4 (21.1) 0.96∗ 0 (0) 5 (29.4) 0.22∗
EOM limitation 0 (0) 4 (21.1) 0.27∗ 0 (0) 4 (23.5) 0.29∗
Presence of any
underlying disease 3 (60) 12 (66.7) 0.79∗ 2 (50) 11 (64.7) 0.59∗

DM 1 (20) 9 (50) 0.24∗ 2 (50) 7 (41.2) 0.75∗
Hypertension 1 (20) 7 (38.9) 0.44∗ 2 (50) 5 (29.4) 0.44∗
KUB system 0 (0) 5 (27.8) 0.85∗ 1 (25) 2 (11.8) 0.46∗
Presence of primary
source 2 (40) 12 (66.7) 0.29∗ 3 (75) 9 (52.9) 0.43∗

Septicemia 1 (20) 7 (38.9) 0.44∗ 2 (50) 5 (29.4) 0.44∗
UTI 0 (0) 4 (22.2) 0.78∗ 1 (25) 2 (11.8) 0.34∗
Positive hemoculture 2 (40) 8 (44.4) 0.86∗ 3 (75) 6 (35.3) 0.16∗
Positive vitreous culture 2 (40) 16 (84.2) 0.05∗ 1 (25) 15 (88.2) 0.01∗
Positive aqueous culture 1 (25) (n� 4) 6 (54.5) (n� 11) 0.32∗ 0 (0) (n� 3) 6 (60) (n� 10) 0.08∗
Presence of Gram-
positive bacteria 3 (60) 10 (52.6) 0.77∗ 3 (75) 10 (58.8) 0.56∗

Presence of Gram-
negative bacteria 0 (0) 6 (31.6) 0.16∗ 0 (0) 5 (29.4) 0.23∗

Presence of fungus 2 (40) 4 (21.1) 0.39∗ 1 (25) 3 (17.6) 0.74∗
†Independent t-test, ‡Mann–Whitney test, ∗Fisher’s exact test, DM: diabetes mellitus, EOM: extraocular muscle movement, KUB system: kidney-ureter-
bladder system, and UTI: urinary tract infection.
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