Medicine

ICIinicaI Case Report

Bilateral endogenous endophthalmitis from
asymptomatic Aspergillus niger fungal infective
endocarditis in the immunosuppressed patient

A case report
Ji Min Kim, MD, PhD?, Seowoo Park, MDP, Jin-Ho Joo, MD, PhDed*

Abstract

Rationale: Endogenous fungal endophthalmitis (EFE) is a rare but sight- and life-threatening condition that often arisesm
immunocompromised patients. While Aspergillus fumigatus is the predominant pathogen, Aspergillus niger-associated
endocarditis leading to bilateral EFE has not been previously reported.

Patient concerns: A 51-year-old woman with a history of two renal transplants over the past 30 years, along with diabetes
mellitus, hypertension, and ongoing immunosuppressive therapy, presented with rapidly progressive bilateral visual impairment,
beginning with acute vision loss and ocular pain in the right eye, followed by involvement of the left eye within two days. She had
no systemic symptoms such as fever, chest pain, or dyspnea.

Diagnosis: Initial agueous humor analysis, including Gram staining, fungal culture, and viral PCR, yielded negative results.
As the disease progressed to bilateral involvement within 2 days, a diagnostic vitrectomy was performed. Vitreous sampling
demonstrated fungal hyphae, and culture confirmed Aspergillus niger. Transesophageal echocardiography further revealed mitral
valve vegetation, establishing the diagnosis of fungal infective endocarditis with bilateral endogenous endophthalmitis.

Interventions: The patient received empiric intravitreal antibiotics and antivirals initially, followed by diagnostic pars plana
vitrectomy and systemic antifungal therapy after identification of Aspergillus. Mitral valve replacement surgery was subsequently
performed.

Outcomes: Despite surgical intervention and systemic antifungal treatment, the patient developed disseminated fungal sepsis
and died 2 weeks after valve replacement.

Lessons: This case highlights the diagnostic challenges of EFE and emphasizes the importance of considering fungal
endocarditis as a source of infection in immunosuppressed patients presenting with severe vitritis, even in the absence of systemic
symptoms. Early recognition, prompt vitrectomy with intravitreal antifungal therapy, and thorough systemic evaluation are essential
to improve visual and systemic outcomes.

Abbreviations: CMV = cytomegalovirus, CRP = C-reactive protein, EE = endogenous endophthalmitis, EFE = endogenous
fungal endophthalmitis, ESR = erythrocyte sedimentation rate, MV = mitral valve, OCT = optical coherence tomography, PCR =
polymerase chain reaction.
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and cause irreversible blindness. Endogenous endophthalmi-
tis (EE) is caused by the hematogenous seeding of pathogens
during bacteremia or fungemia and occurs in 5% to 15% of

1. Introduction

Endophthalmitis is an infection of the vitreous and/or aque-

ous humor by bacteria or fungi, which can be fatal to the eye
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all cases of endophthalmitis. EE is known to be more common
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Figure 1. Fundus examination, optical coherence tomography, and B-scan ultrasonography the first day of a patient's visit for decreased vision in the right
eye. (A) Fundus examination reveals severe vitritis and multiple white-yellowish plaques with hemorrhages and exudation in the posterior pole of the right eye.
(B) Outer retinal edema is observed on optical coherence tomography of the right eye. (C) Examination of the anterior segment reveals severe inflammation. (D)

B-scan ultrasonography confirms vitreous opacification.

in people with advanced age, indwelling catheters, intrave-
nous drug use, or relative immunosuppression such as age,
malignancy, diabetes mellitus, or use of immunosuppressive
agents.!!l

If the underlying disease causing the infection is unknown,
it is important to identify the causative agent of EE. EE is
diagnosed by culture of aqueous humor and/or vitreous fluid
and blood culture. However, cultures are negative in 20% to
30% of cases, so if the diagnosis is not made or treatment is
delayed, vision loss can be irreversible, and in severe cases,
the patient may die. EE is a medical emergency and requires
immediate diagnosis and treatment to preserve vision.?!
However, because there are no randomized clinical trials for
EE, there is no universally accepted protocol for diagnosis
and treatment.

The following case is a report of an immunosuppressed
patient with asymptomatic fungal endocarditis who presented
with blurred vision and died due to a delayed diagnosis. Written
informed consent for publication could not be obtained because
the patient was deceased. Permission from the patient’s relatives
was not possible; therefore, the Institutional Review Board of
Uijeongbu St. Mary’s Hospital (UC22ZISI0139) approved the
publication of this case report and took responsibility for ano-
nymization of the patient data.

2. Case report

A 51-year-old woman with a history of two renal transplants
over the past 30 years presents to the ophthalmology department
complaining of decreased vision and pain in her right eye that
started 1 day earlier. She had a past medical history of diabetes
mellitus, hypertension, and cytomegalovirus (CMV) pneumonia
treated 6 months ago. The patient was on immunosuppressive
therapy with 3 mg of tacrolimus and 6 mg of deflazacort. There
were no symptoms such as fever, chest pain, or dyspnea.

On ophthalmologic examination, the visual acuity in the
right eye was reduced to hand motion. The left eye was normal.
The dilated fundus examination revealed vitritis and multiple
white-yellowish plaques in the retina with hemorrhages and
exudates in the posterior pole of the right eye (Fig. 1A). On opti-
cal coherence tomography (OCT), outer retinal edema of the
macula of the right eye was observed (Fig. 1B). The anterior seg-
ment examination showed severe inflammation (Fig. 1C), and
the intraocular pressure was 12 mm Hg. B-scan ultrasonography
confirmed the presence of vitreous opacities (Fig. 1D).

Based on the clinical findings, a provisional diagnosis of EE
and CMV retinitis was made on the day of presentation (Day 1).
An aqueous humor tap was performed, and the sample was sent
for microbiological investigations and viral polymerase chain
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reaction (PCR): CMV, herpes simplex virus, and varicella zoster
virus. But Gram staining, fungus culture, and viral PCR were all
negative. Blood tests showed an elevated erythrocyte sedimen-
tation rate (ESR) of 17mm/h and C-reactive protein (CRP) of
1.74 mg/dL, with CMV IgM and IgG reactive at 7.16 and 250.0
AU/mL, respectively.

Although the aqueous humor tap showed no evidence of
infection with bacteria or viruses, the elevated CRP and reactiv-
ity to CMV Ig led to empiric antibiotics and antiviral therapy.
Intravitreal ceftazidime, vancomycin, and ganciclovir injec-
tions were administered to the right eye. However, there was
no improvement after 2 days of empiric intravitreal antibiotic
and antiviral therapy (Day 3), and the patient developed blurred
vision in the left eye, indicating rapid bilateral progression. On
examination, the visual acuity in the left eye was reduced to
20/32. The anterior segment examination showed mild inflam-
mation. The dilated fundus examination revealed multiple reti-
nal hemorrhages and exudates in the left eye (Fig. 2A) and mild
vitritis (Fig. 2C). On OCT, outer retinal edema of the macula
of the left eye was observed (Fig. 2B). Blood tests showed an
elevated CRP of 7.06 mg/dL.

Due to the rapid bilateral progression, a diagnostic pars
plana vitrectomy was performed on Day 3 to both clarify the
etiology and reduce vitreous inflammation. A vitreous tap was
performed, and the sample was sent for microbiological inves-
tigations. Gram staining of the vitreous tap showed the pres-
ence of fungal hyphae, and the culture grew Aspergillus niger
(A. niger). A diagnosis of endogenous fungal endophthalmitis
(EFE) was confirmed. Further investigations, including blood
cultures — which remained negative for fungal growth — and
transesophageal echocardiography, revealed the presence of
vegetation attached to the mitral valve (MV) measuring 1.25cm
by 1.70cm (Fig. 3A). The patient had no fever, chest pain, or
dyspnea symptoms, but infectious fungal endocarditis was
diagnosed. Intravenous voriconazole (200 mg twice daily) was
initiated immediately after the vitreous sample revealed fungal
hyphae.

The patient was eventually referred to cardiothoracic surgery
for removal of the vegetation, biopsy, and MV replacement. The
vegetation was removed, and the MV replacement was success-
ful. Microscopically, a fungal ball (Fig. 3B), morphologically
consistent with Aspergillus species, comprising septate, branch-
ing hyphae at acute angles (Fig. 3C), were seen. MV replace-
ment and debridement were successful, but she died 2 weeks
after surgery due to sepsis from a fungal infection that had
spread systemically.

3. Discussion

The present case illustrates the difficulties in diagnosis and the
possible insidious course of EFE from endocarditis. Aspergillus
is an opportunistic infectious fungus known for its high mortal-
ity rate. Aspergillus fumigatus is reported to be the most com-
mon cause of aspergillosis, while A. niger is rarely associated
with infection. The cases reported were infections in patients
who had recently undergone heart surgery or were immuno-
compromised.’! Most cases of fungal endocarditis are caused
by Candida species, but other fungi, such as Aspergillus, can
also cause endocarditis. Aspergillus species account for about
25% of all cases.*! More than half of cases involving Aspergillus
infection are only confirmed at autopsy."

EFE is a rare but potentially fatal condition that can be con-
fused with autoimmune uveitis, bacterial, or viral infections.
The most common cause is Candida, followed by Aspergillus.
In EFE, the incidence of Candida species is reported to be 56 %,
followed by Aspergillus at 24%.[! Ocular aspergillosis is more
severe than Candida endophthalmitis. Aspergillus favors the
subretinal and sub-retinal pigment epithelium space, causing
extensive retinitis and choroiditis.””! In this case, when the
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patient first presented with decreased vision in the right eye,
the findings of retinitis with retinal edema led us to suspect
Aspergillus infection, but we could not be sure until the organ-
ism was identified.

Delayed diagnosis or initial misdiagnosis of EE is known to
be common, with reported rates ranging from 16 to 63%.1 If
EE is strongly suspected, blood and ocular cultures will be per-
formed. However, positive blood cultures ranged from 9.2% to
25.6%, and positive vitreous culture rates ranged from 30% to
70.7% .5 Because blood and ocular cultures can sometimes be
negative, proper recognition of clinical manifestations is import-
ant for the treatment of EFE.

Treatment of EFE has been systemic therapy with intrave-
nous antifungals. Commonly used antifungals are amphoteri-
cin B, fluconazole, voriconazole, caspofungin, or micafungin.

A

Figure 2. Two days after intravitreal ceftazidime, vancomycin, and ganciclovir
injections in the right eye, the patient developed blurred vision in the left eye.
(A) Fundus examination reveals vitritis and multiple retinal hemorrhages and
exudation in the left eye. (B) Outer retinal edema of the macula of the left eye
was observed on optical coherence tomography. (C) B-scan ultrasonography
confirms vitreous opacification in the left eye.
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Figure 3. Vegetation observed on transesophageal echocardiography and biopsy results. (A) Transesophageal echocardiography showing a hyper-echoic den-

sity mass attached to mitral valve (MV) (yellow arrow). The size of the vegetation was 1.25 x 1.70cm. (B) A fungus ball (black arrow) can be seen (Hematoxylin-
Eosin, x10). (C) PAS (Periodic acid-Schiff) stain highlights thin branching, septate fungal hyphae (x20). LA = left atrium, LV = left ventricle
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Intravitreal antifungal (voriconazole) injections have also
been recommended. Because prolonged waiting for confirma-
tion of a microbiologic culture to initiate antifungal therapy
can lead to a worsening of the ocular condition, early vit-
rectomy plus intravitreal antifungal therapy has recently been
reported to yield better visual and structural outcomes than
simply vitreous tapping when there is a strong clinical suspi-
cion." In EFE, early vitrectomy removes the fungal elements
of the vitreous, which can help treat of the infection and aid
in diagnosis.

Although the patient ultimately died due to disseminated
fungal sepsis despite appropriate systemic antifungal therapy
and surgical intervention, this outcome reflects the aggressive
course of A. miger infection rather than delayed management.
The clinical progression from ocular to systemic dissemination
emphasizes the importance of early recognition and initiation
of antifungal therapy in suspected EFE, even before definitive
microbiologic confirmation.

While the prognosis for EFE is generally poor, the most
important prognosis of this disease is that initial visual acuity
has been reported to correlate with final visual acuity.""! Large-
scale studies are needed for conclusive evidence, but conduct-
ing such studies for EFE can be challenging. Therefore, based

on this case and other references, it’s suggested that in cases of
good initial visual acuity, bacteria and fungi should be identified
through aqueous humor or vitreous sampling, and empirical
intravitreal injections may be considered. And if initial visual
acuity is below the ability to count fingers, early vitrectomy to
identify the causative agent of infection and reduce the inflam-
mation in the vitreous may be more effective. The diagnostic
and treatment approach of EE is shown in Figure 4.

A case of bilateral EE due to endocarditis caused by A. niger
has not yet been reported. Therefore, this case report suggests
that it is necessary to consider EFE in immunosuppressed
patients with severe vitritis and rapidly progressive endoph-
thalmitis, even if there are no systemic symptoms except ocu-
lar symptoms. It is also important to identify the source of the
infection in order to treat it, so if EE is suspected, it is recom-
mended that tests be performed, including aqueous humor and
vitreous tapping, blood and urine culture, abdominal imaging,
and transesophageal echocardiography.
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Figure 4. The diagnostic and treatment approach of endogenous endophthalmitis. OCT = optical coherence tomography, PCR = polymerase chain reaction.
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