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CASE REPORT

Neurosarcoidosis, Coccidioidomycosis, or Both!
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Purpose: To report a case of neurosarcoidosis (NS) who was initially diagnosed as Coccidioidomycosis immitis (CI) infection.
Observations: A 57-year-old diabetic man presented with sudden painless diminution of vision, metamorphopsia, and color vision deficits
in the left eye (OS) for one month. His vision was 20/20 in the right eye (OD) and 20/40 OS. Ophthalmic examination revealed left relative
afferent pupillary defect, blurred optic nerve margin, creamy chorioretinal infiltration around the optic disc, and mild macular edema. OD
examination was non-revealing. Chest CT scan with contrast showed calcified mediastinal lymph nodes, but biopsy of the lymph nodes was
normal. Brain and orbit MRI demonstrated soft tissue abnormality with enhancement in left orbital apex with involvement of the extraocular
muscles. CSF culture was negative, but complement fixation had positive titer of 1:2 for CI. The patient was diagnosed with CI meningitis,
and antifungal therapy was initiated. Slight visual and symptomatic improvement was observed, which was not completely satisfactory.
Biopsy of extraocular orbital muscle five months later revealed non-caseating granulomatous inflammation, leading to initiation of
prednisone trial therapy. Nine months later, the patient was referred to a tertiary center owing to persistence of optic disc edema OS. PET
CT was consistent with a diagnosis of sarcoidosis. Antifungal treatment was discontinued, and oral prednisone with methotrexate was
initiated. Subsequently, methotrexate was replaced by infliximab to further manage ocular inflammation and neurologic symptoms which
was effective. Vision was 20/20 OD and 20/30 OS at the most recent visit.

Conclusion and Importance: Signs and symptoms of neurosarcoidosis and coccidioidomycosis can be similar and deceiving. The
index case underscores importance of considering appropriate differential diagnoses in patients with similar symptoms and signs who
may respond to preliminary designated treatment but not to the optimal extent. Considering such possibility could assist clinicians in
managing the patients timely and efficiently.
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Introduction

Sarcoidosis is an inflammatory disorder of unknown etiology that can involve multiple systems.' It is more common in
females, with the mean age of onset typically between 33 and 41 years, but it can present in all age groups. The highest
incidence of the disease is observed in African-Americans and North European Whites, with an approximate incidence of
20 new cases per 100,000 per year.?

Lung, lymph nodes, skin, liver, eyes, spleen, cardiac, and nervous systems are among the most common sites of sarcoidosis
involvement." Nervous system involvement is termed neurosarcoidosis (NS) and can involve either central or peripheral
nervous systems.” It occurs in 5-15% of sarcoidosis cases, or even higher, according to a number of postmortem studies.*

Similar to other cases of sarcoidosis, the diagnosis of neurosarcoidosis (NS) is confirmed via biopsy. This can be
challenging in some cases of NS due to inaccessibility. Therefore, the diagnosis of NS can be made with positive histological
results of another organ (in systemic cases) in addition to compatible clinical, imaging, and laboratory evidence of neural
system involvement.” In 1999, Zajicek et al classified NS diagnosis into three categories: definite, probable, and possible NS,
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based on the presence or absence of histological proof, and suggested sets of criteria for each class, which have been updated
over time.>®

Magnetic resonance imaging (MRI), chest X-ray (CXR), high-resolution computed tomography (CT), and 67Ga
Scintigraphy are examples of helpful imaging modalities for the diagnosis of NS.’> Laboratory results, including
angiotensin-converting enzyme (ACE) serum titer, CD4/CDS ratio from bronchoalveolar lavage (BAL) sample, and
pleocytosis, level of protein, ACE, or glucose in cerebrospinal fluid (CSF) can also be useful in its diagnosis.’
Ophthalmologic examination, including slit-lamp evaluation, is recommended to be performed for the detection of
uveitis and other sarcoidosis-related sequelae.’

Differential diagnoses for NS can be broad. Idiopathic Bell’s palsy or facial neuropathy associated with Lyme disease
in a patient with cranial nerve dysfunction, multiple sclerosis (MS), and malignancy in a patient with parenchymal
lesions, and viral, bacterial, fungal, or spirochete infection (eg, HIV, tuberculosis (TB), Coccidioidomycosis, and
syphilis) in a patient with meningeal disease, can be considered as a potential differential diagnosis for the NS.”*

Similar to systemic sarcoidosis, the first-line treatment for NS is corticosteroid therapy. However, due to a higher
morbidity and mortality rate, treatment of NS should be initiated as early as possible and with a higher dose of steroids.”

We herein report a case of NS in a patient who was initially diagnosed with coccidioidomycosis infection but was
found to have neurosarcoidosis afterward.

Case Report

A 57-year-old male with a history of diabetes presented to the ophthalmology clinic with chief complaints of sudden
painless diminution of vision, metamorphopsia, and color vision deficits in the left eye (OS) for one month. At that
time, his vision was 20/20 in the right eye (OD) and 20/40 in OS, and intraocular pressure (IOP) was 13 mmHg OU.
Ophthalmic examination revealed a left relative afferent pupillary defect (RAPD), blurred optic nerve margin, creamy
chorioretinal infiltration around the optic disc, and mild macular edema, with no evidence of diabetic retinopathy.
Examination of the right eye was non-revealing. The patient denied any history of drug abuse, smoking, or recent
travels, and other than type 2 diabetes mellitus with glycated hemoglobin of 7.2%, his past medical history was not
contributory.

All laboratory tests including complete blood count (CBC), C-reactive protein (CRP), anti-nuclear antibody (ANA),
rheumatoid factor (RF), angiotensin-converting enzyme (ACE), viral hepatitis titers, lysozyme, Histoplasma antibody,
Syphilis, HLA-B27, HIV, Bartonella serology, anti-neutrophil cytoplasmic antibody (ANCA), QuantiFERON, and
thyroid-stimulating hormone (TSH) were normal except for an erythrocyte sedimentation rate (ESR) of 28 mm/hr.
CXR was normal; however, calcified mediastinal lymph nodes were detected on a chest CT with contrast, and their
endobronchial ultrasound biopsy results were normal for histology and culture. MRI of the brain and orbit with
Gadolinium enhancement displayed soft tissue abnormality with enhancement in the left orbital apex with involvement
of the extraocular muscles, anterior aspect of Meckel’s cave, and lateral cavernous sinus. It also showed dural-based
lesions along the greater wing of the right sphenoid and inferior frontal convexity with underlying cortical erosion and
enhancement of the calvarium and subtle leptomeningeal enhancement along the ventral surface of the pons (Figure 1).

Additionally, lumbar puncture showed normal opening pressure (11 cm H,0), and CSF analysis demonstrated a white
blood cell (WBC) count of 45 cells/uL (88% lymphocyte), protein of 174 mg/dL, and glucose of 59 mg/dL. Complement
fixation (CF) test for Coccidioides immitis was positive (titer of 1:2); however, the culture was negative. Flow cytometry
excluded lymphoma. According to these findings and the patient’s previously vague history of flu-like symptoms,
headaches, intermittent nausea/vomiting, and neck pain (2-3 months before), a tentative diagnosis of
Coccidioidomycosis meningitis was made. Fluconazole (800 mg) once daily was commenced. However, due to its
adverse effects of intractable nausea and vomiting, it was later switched to posaconazole 100 mg three times daily.

Three months later, the patient stated a mild improvement in his vision, which was in line with the change in his
BCVA (20/25 OS). He also tested negative for Coccidioides immitis antibodies in CSF and blood. A repeat orbital and
head MRI scan also displayed stable enhancement of the left orbit cavernous sinus, both optic nerves and meninges.
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Figure | Axial view of magnetic resonance imaging (MRI) showed intraconal soft tissue and optic nerve sheath complex swelling [obscured the territories of different
segments (Orange arrow)] (A). The positron emission tomography (PET) computed tomography demonstrated multiple fluorodeoxyglucose (FDG) avid lymph nodes above
and below the diaphragm (red arrows) (B). MRI improved following the treatment [clear borders of segments (blue arrow)] (C).

Although the follow-up testing was negative, the patient was maintained on a lower dose of posaconazole (100 mg
twice daily) according to the expert advice of three Infectious Disease specialists who believed Coccidioides immitis
meningitis was the most probable diagnosis for the patient based on the existing evidence.

Five months later, the patient presented with acute onset of anterior uveitis (3+ anterior chamber cells) in OD. In
addition to increasing the posaconazole to the previous dosage (300 mg), he underwent an extraocular orbital muscle
biopsy for further investigation. The biopsy revealed non-caseating granulomatous inflammation with negative poly-
merase chain reaction (PCR) results for Coccidioides immitis. To manage possible concurrent inflammatory etiology, his
rheumatologist then attempted a trial of 60 mg of oral prednisone daily. New treatment improved his fundoscopic
findings, including regression of the previously noted creamy choroidal infiltrate and resolution of optic nerve edema and
subretinal fluid. However, his vision and visual field remain unchanged.

Seven months later, a neuro-ophthalmologist noted significant active left optic disc edema, which had worsened due
to poor compliance with his corticosteroid therapy. According to a diagnosis of presumed sarcoidosis flare-up, the patient
was restarted on 20 mg prednisone daily and was referred to the Uveitis Clinic for further management.

At that time, his vision was 20/40 OD and 20/60 OS, and IOP was 9 and 10 mmHg OD and OS, respectively.
Ophthalmic examination revealed disc swelling with a blurred optic nerve margin, peripapillary chorioretinal atrophy,
and 1+ cell in anterior vitreous OS and unremarkable findings OD (Figure 2). Although the spectral-domain optical
coherence tomography (SD-OCT) image was normal OD (Figure 2), preserved foveal contour with intraretinal edema
and ellipsoid zone disruption in the macular region were detected in OS (Figure 2). Moreover, SD-OCT of the left eye
optic nerve showed elevated disc and subretinal fluid at the temporal side (Figure 2). Wide-angle fundus fluorescein
angiography (FA) at the late phase showed moderate optic disc hyperfluorescence and window defect on the lesion with
chorioretinal atrophy OS (Figure 3). A follow-up MRI displayed stable soft tissue abnormalities. As the constellations of
findings were consistent with the diagnosis of NS, prednisone 20 mg was restarted for the patient, leading to the
resolution of his ocular symptoms in OS. At the time, chest CT showed nonspecific solid and ground glass pulmonary
nodules. Positron emission tomography (PET) CT demonstrated multiple fluorodeoxyglucose (FDG) avid lymph nodes
above and below the diaphragm, consistent with a diagnosis of sarcoidosis (Figure 1). Multiple follow-up CSF testing
showed no evidence of coccidioidomycosis, which made it unlikely for the patient to have active coccidioidomycosis
meningitis, further supporting NS as our primary diagnosis. At that point, according to the highly probable diagnosis of
NS, the Infectious Disease specialist discontinued posaconazole.

Two months later, his vision was 20/30 and 20/60 in OD and OS, respectively. Fundus photo showed milder optic disc
edema and SD-OCT manifested improvement, such as decreased size and echogenicity of intraretinal fluid OS (Figure 2).
Likewise, FA showed improvement in the optic disc inflammation as reduced hyperfluorescence (Figure 3).
Subsequently, prednisone was tapered to 10 mg daily, and methotrexate at 20 mg weekly was initiated with folic acid
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Figure 2 At the baseline, standard and ultra-wide color fundus photographs of the right eye had a normal appearance; however, the left eye showed disc edema with blurred
margin and peripapillary chorioretinal atrophy (A-D). Although macular SD-OCT of the right eye was normal (E and F), the left eye showed preserved foveal contour but
intraretinal edema (yellow arrow) and disruption of the ellipsoid zone (EZ) line (G and H). Spectral-domain optical coherence tomography (SD-OCT) through the optic disc
showed elevated optic disc and subretinal fluid (red arrow) at temporal (I and }). In addition to the SD-OCT of optic disc improvement, intraretinal edema decreased in size
and echogenicity (blue and Orange arrows), and the disrupted EZ line partially improved following the treatment at 2 months, 5 months, and the most recent visit (K-S).

supplementation. Follow-up MRI showed improvement in soft tissue thickening and enhancement within the intraconal
soft tissues near the orbital apex as well as the peripheral enhancement of the proximal intraorbital segment of the optic
nerve sheath complex (Figure 1). However, three months later, methotrexate was replaced with monthly infliximab
infusion (7.5 mg/kg for 4 months) to manage the worsening of his neurologic symptoms, such as severe headaches as
well as ocular inflammation OU (+1 anterior chamber flare and cells) (Figure 2). In the meanwhile, the patient underwent
bilateral cataract surgery as well. During the most recent visit, the patient indicated an improvement in blurriness, light
sensitivity, and eye pain OU, which was in line with the resolution of ocular inflammation (no anterior chamber flare and
cells) and BCVA of 20/20 and 20/30 in OD and OS, respectively (Figure 2).

Discussion
Herein, we have presented a case of a 57-year-old Caucasian male with NS and evidence of fungal meningitis. Initially,
the patient was diagnosed and treated for coccidioidomycosis due to positive CSF results. However, subsequent
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Figure 3 Early and late phase wide-angle fundus fluorescein angiography showed window defect on chorioretinal atrophy lesions with moderate optic disc hyperfluores-
cence (green arrow) at baseline (A and B), which slightly improved following treatment at 2 months (C and D).

evaluations, including repeated CSF evaluations, were negative following two months of antifungal therapy. Given this
observation, non-caseating granulomas on histopathology, and the patient’s positive clinical response to corticosteroids,
a clinical diagnosis of NS was favored in our case.

Coccidioides immitis is a fungus that is commonly found in the Southwest region of the United States.” Both
coccidioidomycosis and sarcoidosis are granulomatous diseases. Although the etiology of coccidioidomycosis (fungal
infection) and sarcoidosis (unknown/autoimmune) is different, sharing similar clinical presentations makes it quite
challenging to discriminate between these two entities as alternative differential diagnoses.”'°

The diagnosis of NS usually requires a combination of neuroimaging, serologic and CSF data, and tissue
biopsy.'""'? Specifically, PET-CT scans play an important role in the diagnosis of NS."* Imaging with FDG-PET
is useful in collecting information with regard to pulmonary and extrapulmonary sarcoidosis due to its high
sensitivity (between the range of 78-100% depending on the involved organ).'*'” In our case, PET-CT showed
multiple FDG avid lymph nodes above and below the diaphragm, which are characteristic of active sarcoidosis.
Akaike et al have noted the importance of using PET-CT in diagnosing and managing sarcoidosis. However, due to
the high cost of the process, they only recommended it for the following occasions: assessing reversible granuloma,
treatment response, disease extent, occult disease, and suitable biopsy sites.'” In addition to PET-CT, previous
literature has noted enhancement of basilar meninges and optic nerve findings in MRI of NS cases,'" which was also
present in our patients.

The primary goal of treatment in NS patients is to prevent or decrease the progression of granulomatous
inflammation to the other organs.'® Glucocorticoids are the first therapeutic option in most cases; however,
a significant percentage of patients (29%) may not respond well to the treatment.'®** Pulse-dose IV methylpredni-
solone, 1 g daily for 3-5 days, followed by a prolonged oral glucocorticoid taper, has been suggested in the
literature for management of moderate to severe NS.?'"** To date, our patient’s response to the glucocorticoids and
infliximab has been satisfactory and promising.

In addition to NS, optic disc swelling can develop in patients with coccidioidal meningitis. Similar to our case with
optic disc involvement, Garoon et al have reported a patient who presented with headaches and intermittent blurred

vision. Ophthalmic examination revealed bilateral optic disc swelling and macular hard exudates without vitreous
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inflammation.?* Non-contrast CT of the brain showed no compressive lesions. Following a positive coccidioidal titer in
the CSF, fluconazole 400 mg daily was prescribed. Three months later, the symptoms improved.

Our case had positive Coccidioides immitis complement fixation (CF) result in his CSF analysis with a titer of 1:2.
After two months of antifungal treatment, the follow-up antibody (Ab) titer was negative. The seroconversion could be
attributed to the patient’s recovery or the initial false positivity of the test. There are several case reports that showed the
persistence of coccidioidal titer despite antifungal treatment.'®* However, one case report showed a negative serology
test after treatment.'”

The positive titer of 1:2 for IgM and IgG test of CSF is often interpreted as a high likelihood of false
positivity.?® Although complement fixation (CF) test of CSF is more accurate and reliable than Ab tests with
a similar titer of 1:2 and the clinical presentations of the index case were partially in support of initial coccidioi-
domycosis infection, after a comprehensive review and reevaluation of the patient’s records, negative CSF culture,
repeated negative Ab tests, and disease trajectory, we strongly believe that most of the findings can also be
attributed to sarcoidosis and false positivity of the CF test.*® However, the evidence was not completely clear at
the time of management, which convinced three Infectious Disease specialists to agree on the diagnosis of
coccidioidomycosis for the patient and kept him on antifungal treatment for 18 months. According to the revised
criteria of International Workshop on Ocular Sarcoidosis (IWOS) for the diagnosis of ocular sarcoidosis, based on
our patient’s histology specimen result and compatible finding of uveitis, he can be considered as a definite ocular
sarcoidosis case.”’

There are studies that hypothesized the relationship between fungal infection and sarcoidosis, which causes
granulomatous inflammation.'®?> In assessing the pathophysiology of both diseases, CD4 seems to be the crucial
common factor between the two entities.”®** Although a reduced level of CD4 predisposes patients to contract
coccidioidomycosis, the situation for sarcoidosis is enigmatic.”®?° Nevertheless, the high CD4/CD8 ratio of BAL
specimen is one of the main characteristics of sarcoidosis. A recent study showed that the level of peripheral CD4
decreased, probably due to their involvement in the granulomatous areas.* Therefore, the unbalanced regulation of
CD4, which can occur in patients who contract coccidioidomycosis, can be a potential trigger for developing
sarcoidosis in susceptible patients.

We have found 4 cases with an ultimate diagnosis of sarcoidosis who had prior coccidioidomycosis infection
(Table 1).'%2%3173% One case was a 34-year-old African American male with fever, pain, and elbow swelling with
a positive culture of elbow aspiration and CF serology (1:8). The patient had been taking antifungal therapy; however,
three years later, his situation deteriorated, and lung biopsy confirmed the diagnosis of sarcoidosis.'® In another report,
a 29-year-old black male was diagnosed with coccidioidomycosis based on the culture results from lymph node and right
tibia biopsy and CF serology (1:128). Similarly, three years later, a biopsy of his lymph nodes was in support of
sarcoidosis.*> Two other reports had a similar trajectory for the development of sarcoidosis in coccidioidomycosis-
positive patients with the interval of one and five years between the first and second diagnosis.*”" Interestingly, all cases
were male and lived in California.

Having a CF positive test in a patient who lives in California, which is endemic for coccidioidomycosis, should bring
the antifungal drugs to the top of the therapeutic list.*> However, we would like to underscore the importance of achieved
response. If following the course of antifungal treatment, the patient’s response is not significant or is suboptimal,
sarcoidosis as a probable alternative diagnosis should be considered, despite the evidence of coccidioides infection. Our
patient was on antifungal therapy for 18 months and had a mild extent of improvement; however, the rate and level of
improvement were not comparable to when the NS treatment plan was commenced. It should also be noted that
posaconazole has a robust anti-inflammatory feature, which may justify the slight response we observed in our patient
when he was on antifungal treatment.*®

In summary, we believe the presentation and trajectory of the disease course in the index patient could magnify the
importance of considering these two entities (coccidioidomycosis and sarcoidosis) as differential diagnoses in similar
cases. Subsequently, it will assist clinicians in designating the most efficient therapeutic plan in a timely manner.
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Table | Studies That Diagnosed Both Sarcoidosis and Coccidioidomycosis in Their Cases at Different Time Points

lymphadenopathy

Author Year of Number of Age at the Time | Gender Symptoms at Primary Secondary Interval Between the
Publication Reported of the Diagnosis Presentation Diagnosis Diagnosis Two Diagnoses (Years)
Cases
Kuberski et al'® 2016 2 50 years old Male Hypercalcemia, Sarcoidosis Coccidioidomycosis |
thrombocytopenia, and
splenomegaly
34 years old Male Myalgia, weight loss, night Coccidioidomycosis Sarcoidosis 3
sweat, pain
Sharma et al*® 1997 | 52 years old Male Fevers Coccidioidomycosis Sarcoidosis 5
Bacharach et al®' 1963 | 23 years old Male Epididymitis Coccidioidomycosis Sarcoidosis 2
Ellis et al®? 1955 | 29 years old Male Tender lymphadenopathy of | Coccidioidomycosis Sarcoidosis 3
the neck
Lord et al*® 1974 | 27 years old Male Fatigue, cough, and Sarcoidosis Coccidioidomycosis 5
lymphadenopathy
Lipschultz et al** 1964 | 30 years old Male Cervical and inguinal Sarcoidosis Coccidioidomycosis 10
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Patient Consent and Institutional Approval

A written consent form of publishing case details was acquired from the patient. The study imaging and data gathering
procedures were approved by the Institutional Review Board (IRB) (or Ethics Committee) of Stanford University
(protocol code IRB-41266). However, IRB approval was not required for the publication of this case report.
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has been submitted; and agree to be accountable for all aspects of the work.
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