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Abstract
Aim/purpose Bloodstream candida infections can seed the eye via hematogenous spread and result in chorioretinitis or
endophthalmitis. If undetected and untreated, this can result in permanent vision loss. Past studies evaluating incidence of
ocular candidiasis among hospitalized patients with positive fungal blood cultures have demonstrated variable rates of
occurrence, but recent studies have generally shown a lower incidence than was reported several decades ago. Given low
rates of occurrence, the utility of screening patients with dilated fundus exams has been called into question. The primary
aim of this investigation is to identify the rate of chorioretinitis and endophthalmitis based on dilated fundoscopy for patients
with fungemia at a tertiary care hospital.
Methods This study was a retrospective chart review of adult patients admitted to the medical centre of the University of
Arkansas for Medical Sciences (UAMS) between May 1, 2014 and December 31, 2017, who had positive fungal blood
cultures during their hospitalization.
Results There were 324 positive fungal cultures in 290 patients. Of this initial group, there were 161 eye exams. Ocular
examination identified 7 of 161 patients (4.3%) with chorioretinitis or endophthalmitis.
Discussion These outcomes along with previous studies support the current guidelines that screening with dilated fundus
examination for these patients is appropriate and necessary.

Introduction

Disseminated fungal infections are associated with high
mortality and morbidity, with potential of hematogenous
spread to the eye resulting in fungal chorioretinitis or
endophthalmitis. While ocular fungal infections among
hospitalized patients are uncommon, they can cause severe
vision loss if not diagnosed and treated quickly. Older
studies evaluating rates of ocular infection in patients with
fungemia reported involvement in 10–45% of cases [1, 2].
More recent studies have suggested that the rate of

endogenous fungal endophthalmitis and chorioretinitis is
much lower, with rates <5% commonly being reported
[1, 3–7]. This trend has been attributed to many factors
including improvement in antifungal therapy, prompt
initiation of treatment, as well as prophylactic treatment
when clinical suspicion is high [8]. Despite this encouraging
trend, recommendations to complete a screening eye exam
for patients with fungemia have remained unchanged.

Current guidelines from the Infectious Disease Society of
America (IDSA) for management of candidemia recom-
mend a dilated fundoscopic examination by an ophthal-
mologist within the first week of diagnosis [9]. There are
concerns about the cost effectiveness of ophthalmologic
consultation in all patients with candidemia considering the
low prevalence of ocular involvement and some argue that
not all patients require screening [10, 11]. The IDSA
maintains its position citing the potential for vision loss in
patients with undetected fungal endophthalmitis. Articles
advocating for continued use of screening exams cite higher
rates of chorioretinitis in patients compared to those that
question utility of such exams [12, 13]. With healthcare
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costs rising across the country, finding a more cost-effective
way of screening for chorioretinitis could lead to a reduction
in unnecessary costs. This could be accomplished by
identifying risk factors for development of intraocular
infection and focusing screening exams on those patients.

In patients with candidemia without metastatic com-
plications, the IDSA recommends continuation of anti-
fungal therapy for 2 weeks after documented clearance of
Candida species from the bloodstream. In cases with
ocular involvement, treatment should extend at least
4–6 weeks post clearance, with timing of medication
cessation determined by repeated fundoscopic examina-
tion [9]. In cases of endophthalmitis, intravitreal anti-
fungal therapy is also required. While discussion is
ongoing about the necessity of ophthalmic examination
for patients with candidemia, this practice is generally
accepted as a useful screening tool for early detection of
chorioretinitis and endophthalmitis. The aim of this study
is to retrospectively identify the rate of chorioretinitis and
endophthalmitis in a tertiary hospital based on dilated
fundoscopy for patients with fungemia.

Methods

This study was a retrospective chart review of adult patients
(≥18 years) admitted to the medical centre of the University
of Arkansas for Medical Sciences (UAMS) between May 1,
2014 and December 31, 2017, who had positive fungal
blood cultures during their hospitalization. The study that
was approved by the UAMS Institutional Review Board
was conducted in accordance with the tenets of the
Declaration of Helsinki. Patients were identified by
searching the hospital database for blood cultures that were
positive for fungal species. Duplicate positive blood cul-
tures on the same patient were included if they occurred
during a separate hospitalization. For each positive blood
culture, a chart review was performed to determine if the
patient had received an ophthalmic examination while
hospitalized. For patients having received an eye exam, we
recorded visual acuity, fundus findings, presence of ocular
symptoms, and fungal species. Of note, not all patients were
able to relay symptoms or have visual acuity assessed due to
level of consciousness. Patients who were first seen in the
outpatient eye clinic and were subsequently admitted to the
hospital were also included in the study. A diagnosis of
chorioretinitis was made when deep focal white infiltrates
were seen in the choroid or retina. The finding of vitreous
extension of chorioretinal lesions, vitritis, or the presence of
a vitreous abscess known as “fluff balls,” supported the
diagnosis of endophthalmitis. Non-specific findings such as
intraretinal haemorrhages, Roth spots, cotton-wool spots,
and exudates, without findings of chorioretinitis or

endophthalmitis, underwent serial dilated fundus exams in
frequencies determined by the vitreoretinal specialists. An
ophthalmology resident performed the initial examinations,
and a vitreoretinal specialist subsequently confirmed the
diagnoses. Patients younger than 18 years old were exclu-
ded from the study.

Results

We identified 324 positive fungal cultures in 290 patients.
Of this initial group, there were 161 eye exams involving
143 patients. Microbiology studies showed that positive
cultures consisted of 153 Candida species and 9 non-Can-
dida species. The most common Candida species were C.
albicans (52) followed by C. glabrata (44). Ocular exam-
ination identified 7 of 161 patients (4.3%) with chorior-
etinitis or endophthalmitis. Three of four patients with
endophthalmitis grew C. albicans. Two of four patients
(50%) with chorioretinitis were either asymptomatic or
unable to communicate symptoms. One patient had chor-
ioretinitis in one eye and endophthalmitis in the fellow eye.
A second patient had bilateral endophthalmitis. Three of
four patients with endophthalmitis were seen in the out-
patient eye clinic and diagnosed with endophthalmitis. All
patients were then hospitalized for work-up and intravenous
therapy, and later found to have candidemia. Once admitted
to the hospital, two of these patients were subsequently
found to have bacteremia, and one patient was found to
have renal insufficiency. Only 42 (26%) patients had a
2-week follow-up exam; the follow-up exam did not reveal
changes in any of the patients. For patients with positive
exams that were able to participate in visual acuity testing,
visual acuity did not decline or change significantly on
follow-up visits after initiation of antifungal treatment. Two
patients who developed endophthalmitis were not screened
within the initial 7-day window recommended by IDSA.
One of these patients was an inpatient but received fundus
examination after the 1-week period and only after ocular
symptoms developed. The other patient was discharged
from the hospital without an eye exam and presented to the
outpatient eye clinic with bilateral endophthalmitis.

Discussion

Overall incidence of fungal chorioretinitis and endophthal-
mitis was low in our study population, with an incidence of
4.3%. If we include only patients that were seen for
screening eye exams based on a positive blood culture and
exclude the three patients seen for vision loss in the out-
patient eye clinic prior to hospitalization, incidence of
positive eye findings in hospitalized patients would have
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decreased to 2.5% (4 of 158 inpatients). In this study, ocular
involvement was identified in one out of every forty patients
screened. Although comprising a small number, it should be
noted that two patients who were incompletely screened
went on to develop endophthalmitis. The majority of posi-
tive fungal cultures in the study group grew Candida spe-
cies. There is less evidence of hematogenous intraocular
spread for non-Candida species, and no official guidelines
exist regarding necessity of fundus exams on patients with
non-Candida fungal bloodstream infections. There were
only nine patients in the study with a non-Candida species
infection; a larger study population is needed to report the
incidence and examine whether fundus exams are needed
for this group.

Ability to verbalize ocular symptoms has been shown to
have low sensitivity for screening patients for ocular can-
didiasis. Of our patients with ocular involvement, one
patient was asymptomatic, and another was intubated and
therefore unable to communicate. Studies that defined ocular
involvement similar to our study have shown that a large
number of the patients with ocular involvement are either
asymptomatic or unable to communicate. Dozier et al. had a
low incidence of ocular involvement (2/211, 0.9%), yet one
of the patients was unable to communicate [10]. Adam et al.
had an incidence of 11/227 (4.8%) and two patients were
asymptomatic and four patients were unable to communicate
[1]. The reality that more than half of patients with ocular
involvement in these studies were either asymptomatic or
noncommunicative supports the need for screening.

Additional studies are required to identify the most
common risk factors for development of intraocular infec-
tion. The question also arises as to whether all patients with
candidemia should undergo ophthalmic examination or if
efforts can be focused on the group of patients deemed most
susceptible to hematogenous spread.

Our study supports the guidelines set forth by both the
IDSA and the AAO regarding ophthalmologic screening of
patients with candidemia. The 4.3% combined incidence of
chorioretinitis and endophthalmitis described in our study
population is comparable to the 0.9–12.5% demonstrated in
other studies [1, 3–7]. Significant to our dataset was the
inclusion of two patients who were not screened appro-
priately and went on to develop endophthalmitis. These
outcomes along with previous studies demonstrating a high
rate of chorioretinitis and endophthalmitis in asymptomatic
or noncommunicative patients reinforces the need for
screening dilated fundus exams for patients with blood-
stream Candida infections.
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