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Case Report
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Associated with a Primary Immunodeficiency Due to
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Abstract: This report encopasses a case of endogenous endophthalmitis by Candida albicans in an otherwise healthy young
adult patient, which led to the diagnosis of a primary immunodeficiency, CARD9 deficiency, associated with familial candidiasis.
A 31-year-old female patient with a one-month history of low visual acuity (VA) in the right eye (RE) was referred after no
response to treatment of toxoplasmosis and acute retinal necrosis. She presented no comorbidities, but a history of recurrent
paronychia, oral candidiasis and tinea capitis since childhood. Her parents were first-degree cousins. Visual acuity was 20/2000
in the RE and 20/20 in the left eye (LE). There was an elevated exudative lesion occupying the retinal posterior pole, associated
with fluffy white cotton balls in the adjacent posterior vitreous. Optical coherence tomography (OCT) showed macular lesions
with the "rain cloud" sign. Fungal endogenous endophthalmitis was hypothesized. Imaging and laboratory examinations
discarded other infections and eliminated involvement of other organs. Diagnostic vitreous puncture was performed in addition
to Amphotericin B injection and intravenous Fluconazole. As culture results were negative, a vitreous biopsy was performed, in
which Candida albicans was grown, followed by a second Amphotericin B injection. As there was no improvement, pars plana
posterior vitrectomy, with placement of silicone oil, was performed. In spite of infection control, VA remained 20/2000. Due to
a severe ocular condition with no other invasive sites of infection, associated with superficial recurrent fungal infections, a
primary fungal specific immunodeficiency was suspected, resulting in referral to Immunology. An immunogenetic panel was
performed, demonstrating heterozygosity for two CARD9 gene mutations, a molecule related to familial candidiasis. Follow-up
in Ophthalmology and Immunology was maintained and oral Fluconazole was proposed to be taken for at least 6 months. Three
months later, she presented with an oral abscess secondary to Candida, managed by the Otorhinolaryngology team. Fungal
endogenous endophthalmitis is an important cause of morbidity and low visual acuity, especially in the population of
immunocompromised patients. Early ophthalmological diagnosis should preferably be performed in order to prevent lesions
from increasing, affecting noble areas such as the macula, and reaching the vitreous. When the fundus exam presents signs of
fungal endophthalmitis in immunocompetent, young and healthy patients, diagnosis of primary immunodeficiencies should be
considered.
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1. Introduction
Candida endophthalmitis is one of the main etiologies of
endogenous endophthalmitis, usually occurring in
immunocompromised patients, with baseline conditions such
as decompensated diabetes mellitus, malignancies, use of
chemotherapeutics, or hospitalization in intensive care units.
In general, the condition is associated with the presence of foci
of deep infection, such as abscesses, catheter infection and
septicemia [1-4].
The genus Candida consists of non-filamentous fungi, C.
albicans being the main pathogenic species in humans [5]. We
report a case of endophthalmitis by Candida albicans in a
young patient without comorbidities and in good general
condition, as the initial presentation of a non-previously
identified primary immunodeficiency. The deficiency of
CARD9, a host innate immune signaling protein, essential for
pattern-recognition of Candida antigens, is known to be
related to a familial predisposition to Candida infections [6, 7].
According to the literature, this is the third reported case of
Candida endophthalmitis associated with CARD9 deficiency
[8, 9].

2. Case Report
A 31-year-old female patient, healthy, without known
comorbidities, was referred with a complaint of progressive
low visual acuity (VA) for 30 days in the right eye (RE),
preceded by floaters. Outpatient treatment for toxoplasmosis

with
sulfamethoxazole-trimethoprim
and
inpatient
intravenous administration of Acyclovir for acute retinal
necrosis were attempted previously in another service, without
response.
On examination, VA was 20/2000 in RE and 20/20 in the
left eye (LE), on the Snellen chart. There were no signs of
inflammation in the anterior segment and intraocular pressure
was normal in both eyes (BE). On fundus examination of the
RE, there was evidence of vitritis and exudative chorioretinal
lesions in the posterior pole, extending towards the vitreous
cavity, with the presence of adjacent fluffy vitreous whitish
balls in an aspect suggestive of “string of pearls". There were
no abnormalities in LE fundus (Figure 1). Paronychia in the
right thumb and non-painful whitish lesions in the oral cavity
were noticed.
Recurrent fungal infections since childhood, such as
paronychia, Tinea Corporis, Tinea Captis and oral candidiasis
were reported, never requiring hospitalization. Her parents
were first cousins.
Fluorescein Angiography was performed; however, there
were limited additional findings in relation to fundus
examination due to blocked fluorescence areas, secondary to
vitreous extension of the lesions. The ocular ultrasonography
did not show any presence of choroidal abscesses or retinal
detachment. Optical coherence tomography (OCT) obtained
images at the edge of the lesions with a sign known as "rain
cloud", characterized by a region of hyperreflectivity of
internal layers of the retina in association with shadowing of
external layers (Figure 2).

Figure 1. Fundus imaging of right (a) and left eyes (b).

In view of the fundus appearance of the eye and this specific
signal in OCT, the hypothesis of fungal endophthalmitis
secondary to Candida was raised, despite the good general
condition and absence of known comorbidities of the patient.
Laboratory tests and imaging were performed to rule out other

hypotheses: a complete blood count without alterations,
non-reactive HIV, negative serologies for toxoplasmosis,
negative VDRL and FTA-abs, negative antinuclear factor (ANF),
negative rheumatoid factor, C-reactive protein, erythrocyte
sedimentation rate and blood glucose within the reference values.
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Possible deep foci and complications were discarded with
contrast tomography of the skull, orbits, chest and abdomen
without alterations, negative blood cultures, echocardiogram
without signs of valvular dysfunction or presence of vegetations,
and preserved renal and hepatic functions.
Hospitalization for administration of intravenous
Fluconazole, 400mg 12 / 12h, and planning of
ophthalmological surgical approach followed. A vitreous
puncture was initially performed, followed by intravitreal
injection of amphotericin B 0.005mg / 0.1mL. The cultures
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were negative and no improvement was observed. Therefore,
a vitreous biopsy with a new injection of Amphotericin B was
performed. A culture positive for Candida albicans, sensitive
to usual antifungals, was obtained, but RE fundus remained
unchanged. Thus, the patient underwent posterior vitrectomy
via pars plana with the introduction of silicone oil. The
procedure was performed without intercurrences, but it was
not possible to remove the whole posterior hyaloid, that was
adhered to the lesions and to the posterior pole, with the retina
presenting an already necrotic aspect (Figure 3).

Figure 2. Rain cloud sign in OCT.

Figure 3. Fundus imaging after posterior vitrectomy.

The infection was considered controlled, although not cured,
and the patient was discharged with oral Fluconazole, 400 mg
/ day. The final VA remained 20/2000, due to the location of
the lesions, and the OCT continued to present the "rain cloud"
sign on the edges of the unremoved hyaloid. Considering the
good general condition of the patient, the presence of recurrent
superficial fungal infections since childhood and the parents
kinship, the hypothesis of a possible primary

immunodeficiency was elaborated and followed by a referral
for immunological evaluation. The main suspected hypothesis
would be the deficiency of CARD9, a rare autosomal
recessive condition, associated with familial candidiasis.
Immunogenetic panel demonstrated heterozygosity for two
CARD9 gene mutations. The variants found were: c.856C> T,
considered pathogenic in relation to susceptibility to Candida
infections, in which a glutamine amino acid is replaced at
position 289 by a stop codon, early in protein translation, with
probable
destruction
of
messenger
RNA
via
Nonsense-Mediated mRNA Decay (NMD); and c.1144C> T,
in which there is a replacement of an amino acid arginine for
cysteine at position 382, considered of undetermined clinical
significance.
Follow-up in Ophthalmology and Immunology was
maintained, as was continuous prophylaxis with oral
Fluconazole. Three months later, referral to Otolaryngology
was needed due to a toothache, which was found to be caused
by a small abscess probably secondary to Candida,
encountered by Nuclear Magnetic Resonance. The abscess
was drained successfully and the patient kept monitoring in
the three specialties.

3. Discussion
Endogenous or metastatic endophthalmitis, less common
(2-8% of cases) than exogenous endophthalmitis, occurs due
to hematogenous dissemination of microorganisms, with
ocular penetration through the blood-retinal barrier. Fungi are
responsible for 50 to 68.7% of cases of endogenous
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endophthalmitis, composing an important etiology along with
bacterial infections. Candida is the most common fungal
genus to cause endogenous endophthalmitis, being Candida
albicans the most prevalent species [1-3].
Candida albicans is a non-filamentous fungus that resides
on human cutaneo-mucosal surfaces as a commensal
microorganism. In conditions of immunocompetence, it rarely
causes pathologies, which are mostly superficial conditions,
such as mucovaginal candidiasis, paronychia and oral
candidiasis. Otherwise, under conditions of Immune system
impairment, Candida albicans can cause a multitude of
diseases, from chronic mucocutaneous candidiasis (CMC),
characterized by recurrent superficial infections in skin, hair
and mucous membranes, to invasive infections such as
esophageal candidiasis, endocarditis, hepatic abscesses,
candidemia and endophthalmitis [3]. In general, Candida
endophthalmitis occurs in patients with candidemia or
disseminated fungal infection, with an incidence of 9 to 45%
in these cases, a number that has reduced with the advent of
prophylaxis and early treatment [3, 10].
Risk factors associated with candidemia and consequently,
Candida endophthalmitis include neutropenia, uncontrolled
diabetes mellitus, malignancies, chemotherapy, long-term use
of broad-spectrum antibiotic therapy and long-lasting venous
catheters. The presence of superficial candidiasis is not
considered a risk factor for the occurrence of intraocular
infections [4]. Cases of Candida Endophthalmitis without the
presence of risk factors have already been reported by Chavan
et al and Yeşiltaş et al, in which Paronychia and
Onychomicosis of lower limb nails were the focus of infection,
respectively [11, 12]. In the case reported, the diagnostic
difficulty was due to the fact that, despite the typical fundus
lesion, the patient did not have any known risk factors to raise
the diagnostic suspicion.
Genetically inherited conditions that result in immunity
disorders associated with Candida infections generally
involve the innate immunity, which is characterized by the
recognition of genetically predetermined patterns,
culminating in activation of defense mechanisms. The caspase
recruiter domain 9 (CARD9) is a protein selectively produced
in cells of the myeloid lineage, critical in the signaling cascade
initiated by pattern recognizing receptors associated with
innate immunity against fungi. The biallelic deficiency of the
locus responsible for the transcription of CARD9 protein is
therefore an autosomal recessive disorder associated with a
predisposition to fungal infections [6, 7]. One of the alleles
found in the immunogenetic study of the patient was
previously known as pathological, while the other has still no
recognized clinical significance. Considering the patient's
history and clinic, this allele might be possibly related to a loss
of function of the translated protein.
Two reports of Candida endophthalmitis associated with
CARD9 deficiency are found in the literature: one reported by
Jones et al. [8] and the other by Gavino et al. [9], both in
female patients without comorbidities, with CARD9
deficiency, and with manifestation in adulthood. Other
manifestations of immunodeficiency were osteomyelitis in the

first case and cerebral abscesses in the second one.
Patients with Candida endophthalmitis usually present with
a subacute onset of floaters and visual blurring, which may be
associated with ocular discomfort and photophobia. Peripheral
chorioretinal lesions may initially be asymptomatic. Ciliary
injection and chamber reaction, with or without hypopyon,
may be present. The most characteristic lesion of
endophthalmitis by Candida is the whitish chorioretinal lesion
of cottony appearance. These lesions may be single or
multiple, unilateral or bilateral and, as they progress, extend
into the vitreous cavity. Small vitreous abscesses appear as
"fluffy cotton balls" which generate the appearance of a
“string of pearls” when lined up. The vitreous involvement
usually indicates poor prognosis due to penetration of the
pathogen through Bruch's membrane into the intraocular
environment, protected from the reach of antifungal agents by
the blood-retinal barrier. Other non-specific lesions include
intraretinal hemorrhages, areas of retinal necrosis, Roth spots,
and retinal vascular occlusions [4]. Imaging tests are
ultrasonography (USG), fluorescein angiography (AFG) and
optical coherence tomography (OCT). In the USG, choroidal
abscesses, vitreous cellularity, choroidal thickening and
retinal detachment can be evidenced. AFG may demonstrate
hyperfluorescence, indicative of lesion activity. The OCT
shows, during periods of activity, retinal or chorioretinal
lesions. The first are lesions confined to the internal layers of
the retina, with a rounded shape. The latter, which were
present in the reported case, are elevated and hyperreflective
lesions at the vitreoretinal interface, with obscuration of
underlying retinal layers due to shade, the “rain cloud” sign,
and discontinuation of RPE. Vitreous cellularity and
thickening of posterior hyaloid can be verified. As the
condition improves, the lesion is progressively flattened and
the architecture of the inner layers is progressively restored,
unlike the outer layers, which remain with discontinuity and
atrophy, revealing hyperreflectivity of the subretinal scar [13,
14].
In cases suggestive of candidemia, positive culture of
probable foci, such as long-lasting catheters, urine, blood or
other secretions, strengthens the presumptive diagnosis. Blood
cultures, however, are only positive in about 50 to 75% of
cases of endophthalmitis, probably due to transient
candidemia [15, 16]. Regarding Candida identification in
vitreous material, it is believed that the sensitivity of culture in
vitreous biopsy material is higher than in fine needle puncture
material (17), as reflected in the reported case, most likely due
to the highest concentration of the pathogen being near the
retina, a place of difficult access during the puncture.
Furthermore, molecular tests such as polymerase chain
reaction (PCR) were shown to be the most advantageous
method, due to their higher sensitivity, higher speed, and the
need for smaller sample volumes [15].
Treatment should begin as soon as the diagnosis is
suspected to ensure the best possible prognosis. In addition to
systemic antifungal agents, intravitreal antifungal drugs are
necessary in order to overcome the blood-retinal barrier. There
are different antifungal options for intravitreal injection and
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Amphotericin B is still preferred. The use of intravitreal
steroids remains a controversial subject, and there is no
controlled clinical trial proving benefits. The surgical
approach is the hygienic vitrectomy, indicated in cases of
extensive vitreous involvement or absence of improvement.
Early surgery may be indicated in cases of foveal involvement
or in cases of initial presentation with low visual acuity. The
vitrectomy has diagnostic and therapeutic utility, through
removal of fungal load and laboratory analysis of the material.
Benefits of surgery include prevention of epiretinal membrane
formation and occurrence of tractional retinal detachment
through vitreous contracture [4, 17, 18].
Regarding the primary immunodeficiency caused by the
CARD9 gene mutation, the only definitive treatment consists
of transplantation of hematopoietic cells, as the individual's
neutrophils do not recognize and, consequently, combat
Candida species (6). Further treatment attempts are underway,
such
as
the
subcutaneous
introduction
of
macrophage-granulocyte
colony
stimulating
factors
(GM-CSF) [7]. In the reported case, Immunology proposal
was to keep Fluconazole for six months, with extension or
alteration of the treatment in case of recurrence of Candida
activity, in the eyes, teeth or other organs.
The visual prognosis depends on several factors. These
include virulence of the pathogen, location of the lesion
(foveal lesions have worse prognosis), timing of the approach
(the earlier the better) and the presence of complications such
as retinal detachment, formation of epiretinal membranes and
development of choroidal neovascularization [4]. In general,
patients who underwent injection of antifungal agents and
vitrectomy present better final visual acuity than patients who
did not receive this type of treatment [17]. The patient's
prognosis is also closely related to the severity of the systemic
condition. In the case of the presented patient, the visual
prognosis was low due to pathogen load, foveal involvement
and late diagnosis.

4. Conclusion
The aims of this case report are, firstly, to emphasize that
Candida endophthalmitis is not only seen in patients with
known risk factors for this condition and, secondly, to draw
attention to rare genetic conditions such as CARD9 deficiency.
High index of suspicion should exist in cases suggestive of
Candida endophthalmitis, even in the absence of identifiable
risk factors, so that the visual results are favorable.
Diagnosing and following patients with immunodeficiencies
like the one described result in a better prognosis for the
patient, not only in the field of Ophthalmology, but also in
terms of preventing other infections and manifestations.
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