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Abstract
Among 254 patients with candidemia who had a dilated retinal examination, 8 patients (3.2%)
were diagnosed with ocular disease resulting in retinal detachment in two patients and globe
rupture in one patient. This study found that ocular candidiasis is an uncommon but serious sight-
threatening complication in pediatric patients with candidemia.
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Introduction
Candida species are among the most frequent causes of blood stream infections, and can
disseminate to any organ, including the heart, lung, brain, kidney, eye, liver, and spleen.
Hematogenous spread of Candida to the eye can result in ocular disease and vision loss.
Ocular lesions in patients with candidemia include chorioretinitis and endophthalmitis.
According to the Infectious Diseases Society of America practice guidelines, a dilated
ophthalmologic examination should be performed on all patients with candidemia to
evaluate them for ocular involvement (1).
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Despite the potential serious complications associated with ocular involvement, there is a
paucity of data regarding the epidemiology and clinical characteristics of ocular candidiasis
in children. Although the reported incidence of ocular candidiasis in the premature, low-
birth weight infant ranges from 0 to 40% (2–4), the incidence of ocular candidiasis within
other pediatric age groups remains poorly defined due to limitations in sample size and a
lack of disease-specific outcomes (5, 6). The aim of this study was to identify the incidence
and outcomes of ocular disease in a large, population of pediatric patients with blood-culture
proven candidiasis.

Materials and Methods
We conducted a retrospective cohort study of children with candidemia at The Children’s
Hospital of Philadelphia from January 1, 2000 through December 31, 2009 (7). The
Children’s Hospital of Philadelphia is an academic, tertiary care center with 489 beds and
approximately 24, 000 hospital admissions per year.

Candidemia was defined by a blood culture yielding Candida spp. in a hospitalized patient.
The date of infection onset was defined as the first day of a positive blood culture. If
multiple episodes of candidemia occurred in the same patient during the study period, only
the first episode was included in the analysis. Only children who survived >7 days after the
diagnosis of candidemia were included in this study.

Structured chart review was performed to capture demographic and clinical characteristics
of study participants. Abstracted data included age, sex, race, date of infection, and hospital
location (e.g. neonatal intensive care unit, pediatric intensive care unit, general pediatric
floor). All ophthalmology consult notes during the patient’s hospital stay were reviewed for
the presence of ocular disease. Ocular candidiasis was defined as either chorioretinitis
(disease of the choroid or retina) or endophthalmitis (disease extending to the vitreous). The
treatment regimens and outcomes were then reviewed for those patients with ocular
candidiasis.

Statistical analysis was performed using STATA software (version 10). Frequency and
proportions were determined for each variable.

Results
A total of 378 cases of candidemia were identified during the nine-year study period. Of
these, 29 patients died within 7 days of the onset of candidemia; none of these patients
received an eye examination before their death and all were excluded from further analysis.
Of the remaining 349 patients, 254 (72.8%) were examined by an ophthalmologist and
received a dilated retinal examination (DRE). The median age and time to first eye
assessment for patients was 2.5 years (Interquartile range (IQR): 0.52 – 11.9) and 4 days
(IQR: 3 – 7), respectively.

Of the 254 patients examined, nine (3.5%) were found to have abnormal DRE findings on
the first ophthalmology examination. One additional patient had abnormal DRE findings on
a second eye examination performed for persistent headaches and left orbital pain. Of these
ten patients with abnormal findings, two were diagnosed with a non-infectious etiology
attributed to their abnormal DRE processes. In total, of the 254 patients who had DRE, eight
patients (3.2%) had ophthalmologic involvement secondary to candidemia, including one
neonate; four patients (1.1%) were diagnosed with chorioretinitis and four (1.1%) were
diagnosed with endophthalmitis (Figure 1).The median age and time to first eye examination
for patients with abnormal DRE’s was 5.4 years (IQR: 3.0 – 13.4) and 5 days (IQR: 2.5–23),
respectively. One patient, diagnosed with candidal endophthalmitis by ophthalmologic
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evaluation, had a vitreous biopsy; tissue pathologic studies and culture revealed no evidence
of fungus.

The median duration of total therapy was 40 days (IQR: 22.75 – 63.5 days). Amphotericin B
was administered to 7 of the 8 patients for initial treatment; 3 patients were treated with
liposomal amphotericin B. The eighth patient received caspofungin for initial treatment.
Among the 4 patients receiving monotherapy, one patient was treated with conventional
amphotericin B and one with caspofungin; two patients were transitioned from conventional
amphotericin B monotherapy to fluconazole monotherapy. Four patients received
combination therapy: one patient received amphotericin B and flucytosine; a second
received variable combinations of liposomal amphotericin B, conventional amphotericin B,
voriconazole and caspofungin; a third was treated with liposomal amphotericin B for one
day followed by fluconazole and caspofungin; the final patient, who had the vitreous biopsy,
was treated with liposomal amphotericin or caspofungin monotherapy followed by
amphotericin B, fluconazole and flucytosine with two courses of intravitreous injection of
voriconazole.

Finally, three of the four patients (75%) with endophthalmitis had additional eye
complications; two patients developed retinal detachment, one of whom received
caspofungin monotherapy, and the third had a globe rupture secondary to a deep corneal
ulceration from Candida. The ultimate visual outcomes of these patients are unknown.

Discussion
We found that ocular candidiasis is an uncommon but serious sight-threatening complication
in pediatric patients with candidemia. During the 10-year study period, 3.2% of patients with
positive blood cultures for a Candida spp. had associated findings on ophthalmologic
examination consistent with ocular candidiasis, more than one-third of whom developed
serious ophthalmologic complications. This incidence is comparable to other studies of
children suggesting a lower incidence of ocular disease in children when compared with
infants (5, 6, 8–10).

The potential for serious complications associated with ocular candidiasis is highlighted by
our results, as three of the four patients diagnosed with endophthalmitis developed sight-
threatening complications. Other studies of pediatric patients have not reported
complications secondary to ocular candidiasis. These poor outcomes underscore the
importance of ophthalmologic examinations in all children with candidemia so that timely
interventions can be performed when necessary.

The incidence of ocular involvement in other studies of neonates and older children with
candidemia is comparable with that reported in this study (5, 6, 8, 9). Studies by Donahue et
al. and Dozier et al. showed no episodes of ocular disease in cohorts of 30 patients (8 days –
20 years old) and 83 patients (7 days – 18 years old) with candidemia, respectively (8, 9). A
study by Festekjian et al. documented two patients with ocular disease in a cohort of 167
patients (6 days – 22 years old) with eye examinations following identification of
candidemia (6). Another previous study documented that 8% of patients with candidemia
(0.6 – 14.3 years old) had eye involvement (5). Variation in the incidence of ocular disease
between studies may be explained by differences in the age of patient cohorts, underlying
diagnoses, or other risk factors.

Studies have reported that the incidence of ocular involvement due to invasive candidiasis in
infants ranges from 0–40% (2, 3, 10, 11).The wide range of incidences of ocular disease in
studies of infants suggests that this disease is more common in infants than in older children
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with candidiasis. Our findings may suggest a lower incidence of disseminated ocular disease
in the pediatric population (>1 year of age) when compared to infants.

This study has limitations. First, we had incomplete ascertainment of ocular candidiasis,
including 29 patients who died before an ophthalmologic examination could be completed.
If these patients were more likely to have suffered dissemination of Candida spp. to the eye,
we may have underestimated the true incidence of ocular candidiasis in our cohort. Further,
95 patients who survived did not have an ophthalmologic examination. To minimize the
impact of this incomplete ascertainment, we reviewed subsequent hospitalizations for
surviving patient’s that had not undergone ophthalmologic examinations and did not identify
any symptom or sign consistent with ocular disease in this cohort. Finally, we were unable
to investigate independent risk factors for ocular disease due to the limited number of events
in this cohort of children with candidemia.

Given the complications associated with ocular candidiasis in pediatric patients, the impact
of this disease cannot be overlooked. Clinicians should be encouraged to obtain
ophthalmologic examinations on all patients with candidemia. Future multi-center studies
should focus on identifying patients with candidemia that are at increased risk of ocular
involvement. Earlier identification of ocular candidiasis with appropriate interventions may
result in fewer complications and improved outcomes in children.
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Figure 1.
Flow diagram of candidemia cohort showing the number of patients who did and did not
receive an eye examination and the Candida species isolated from blood cultures of patients
with abnormal eye examinations
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