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‘When Cryptococcus strikes and lupus is
found’: a unique covert unveiling of
systemic lupus erythematosus
presenting as subacute meningitis

Abstract: Cryptococcal neoformans is a rare fungal pathogen that has been associated with
immunocompromised individuals. Due to its rare occurrence, clinicians have a low index of
suspicion for diagnosis, which can lead to increased morbidity and mortality. We present

an 81-year-old fully functional woman with no known predisposing risk factors or previous
immunocompromising conditions who was found to have cryptococcal meningitis on
cerebrospinal fluid analysis in the setting of newly diagnosed uncontrolled type 2 diabetes and

systemic lupus erythematosus (SLE].
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Cryptococcus neoformans is an encapsulated yeast
that primarily affects immunocompromised indi-
viduals with meningo-encephalitis as the most
common form of infection.! Due to its predilec-
tion for patients with impaired immunity, crypto-
coccal meningitis is often initially overlooked in
the absence of typical immunocompromising risk
factors such as HIV, hematologic malignancy,
use of immunosuppressive therapies, sarcoidosis,
and liver disease.!:? Therefore, it is important to
keep a broad differential as well as consider alter-
native comorbidities that have been associated
with Cryptococcus. Recent literature data have
also seen an emergence of cases with systemic
diseases such as diabetes mellitus and systemic
lupus erythematosus (SLE).>* We present an
81-year-old woman without known predisposing
risk factors or previous immunocompromising
conditions, found to have cryptococcal meningi-
tis in the setting of newly diagnosed uncontrolled
type 2 diabetes and SLE.
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An 81-year-old woman with recently diagnosed
uncontrolled diabetes presented to the emergency
department with rapidly progressive mental sta-
tus change. Two months prior, she was admitted
for diabetic ketoacidosis, found to have an A1C of
14.7%, and ultimately discharged on insulin.
Over the following month, she experienced pro-
gressive cognitive decline. At baseline, she was
able to carry out activities of daily living (ADLs)
and then over the course of a month, she declined
to the point that she was only responsive to name
and minimally arousable. Relevant medications
included recent prescriptions of memantine and
sertraline for which the patient’s sister endorsed
no missed doses. The history was obtained from
the sister who stated the patient had no acute
complaints prior to these symptoms. Upon initial
examination, she was noted to be hemodynami-
cally stable and only minimally arousable to
speech. Brudzinski’s and Kernig’s signs were neg-
ative and hyperreflexia was evident on her patellar
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Initial serologic and urologic workup.
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Test Result Lab reference (units)
TSH 0.539 0.358-3.74 (plU/ml)
ESR 37 0-30 (mm/hour)
RF <10 0-15 (1U/mU)
AFP 2.9 0.5-8.0 (ng/ml)
PTHrP Negative <2.0 (pmol/U)
SPEP
Albumin 2.72 3.63-4.72 (g/dl)
Alpha-1-globulin 0.29 0.23-0.38 (g/dl)
Alpha-2-globulin 0.81 0.55-0.95 (g/dl)
Beta-globulin 0.59 0.64-1.05 (g/dl)
Gamma-globulin 0.89 0.68-1.32 (g/dU)
Albumin/Globulin 1.1 1.0-2.0
Protein 5.3 6.0-8.3 (g/dl)
Serum kappa + lambda light chains
Kappa free 22.7 3.3-19.4 (mg/l)
Lambda free 23.3 5.7-26.3 (mg/l)
Urine histoplasma antigen Negative
ACE enzyme <15 14-82U/L
HIV 1 and 2 antibody Negative

ACE, angiotensin-converting enzyme; AFP, alpha-fetoprotein; CBC, complete blood count; ESR, erythrocyte sedimentation
rate; MCV, mean corpuscular volume; PTHrP, parathyroid hormone-related peptide; RBC, red blood cell count; RF,
rheumatoid factor; SPEP, serum protein electrophoresis; TSH, thyroid-stimulating hormone.

reflex. An initial extensive serological evaluation
was unremarkable (Table 1). Brain imaging
was obtained with computed tomography and
subsequently magnetic resonance imaging (MRI)
(Figure 1), which demonstrated microvascular
changes consistent with age without acute intrac-
ranial pathology

Electroencephalogram (EEG) demonstrated
decreased generalized activity but otherwise
unremarkable. A lumbar puncture (LP) was per-
formed with cerebrospinal fluid (CSF) showing
lymphocyte pleocytosis, low glucose, and ele-
vated protein (Table 2), raising suspicion for
infectious meningitis and prompting initiation of

MRI of the brain.
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Cerebrospinal fluid studies.

Test Result Reference range (units)
RBC 1565 0 (RBC/pL)

WBC 95 0-5 (WBC/pL)
Lymphocytes 99 (%)

Neutrophils 1 (%)

Glucose 31 40-70 (mg/dl

Protein 153 15-45 (mg/dl)

Gram stain Few leukocytes. No bacteria

Culture Cryptococcus neoformans

Positive (Titer: 1:1280)

Cryptococcus species Ag

HSV 1 and 2 PCR Negative

HSV, herpes simplex virus; PCR, polymerase chain reaction; RBC, red blood cell; WBC, white blood cell.

Leukopenia and autoimmune lab results.

WBC 3.3 4.5-11.0 (x103/pl)
Lymphocytes 13.7 17.6-44.3 (%)
CD4 count 79 (cells/pl)
Complement CH50 >60 >41 (U/ml)
Complement C3 140 82-167 (mg/dl)
Complement C4 25 14-44 (mg/dl)
Antinuclear antibody (ANA) Positive

Titer: >1:640

Centromere pattern
Centromere antibody >8 0-0.9 (units)
Double-stranded DNA antibody 70 0-0.9 (units)

WBC, white blood cell.

broad-spectrum antibiotics, antiviral drugs, and
corticosteroids. HIV screening was negative. On
the third hospital day, cryptococcal antigen from
the LP returned positive as did the India ink
stain. Prior antimicrobials were discontinued and
amphotericin 4mg/kg every 24h was initiated.
Flucytosine was not available, so fluconazole
(renal dosing) 400 mg PO once daily was used as
an alternative. Two-week follow-up CSF cul-
tures were without growth, and she was transi-
tioned to fluconazole consolidation. Atovaquone
was also started for opportunistic prophylaxis in
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the setting of identified lymphopenia. Over the
next few months, the patient slowly returned to
baseline and was able to perform all ADLs/
instrumental ADLs. Following discharge, she
was evaluated as an outpatient for lymphopenia
that was noted while inpatient. Upon further
review of labs, she was noted to have lymphocy-
topenia for over 10years although a CD4 count
had never been obtained. CD4 count was noted
to be decreased at 79 cells/ul, HIV remained neg-
ative, and an autoimmune workup was initiated
(Table 3). She was subsequently found to have
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elevated antinuclear antibody (ANA) dilution of
1:640 and anti-double-stranded DNA level of
70IU/ml. These serologic findings in the setting
of leukopenia without alternative cause led to the
diagnosis of SLE. Idiopathic CD4 + lymphope-
nia was entertained, but the constellation of the
patient’s symptoms coupled with the strong posi-
tive ANA and elevated anti-dsDNA level favored
a diagnosis of SLE. Mild proteinuria was also
noted on urologic assessment. She was started on
hydroxychloroquine and remained stable at sub-
sequent follow-ups.

C. neoformans is a clinically important basidiomy-
cete first illustrated in 1895 with numerous cases
seen at the peak of the HIV epidemic in 1980.1
Global estimations approximate an incidence of
1million new cases and over 625,000 deaths
annually.2 The previous classification of the
genus was sub-classified into four different sero-
types (A, B, C, and D); however, recent molecu-
lar capsular assays have allowed the proper
identification of these organisms and labeled
accordingly.! Serotype A is now classified as C.
neoformans, B and C as C. neoformans var. grubii,
and D as C. neoformans var. neoformans.> Serotype
A is the most common cause of cryptococcal
meningitis worldwide and is commonly impli-
cated in immunocompromised individuals.15

Cryptococcal meningitis is primarily seen in indi-
viduals with impaired cellular immunity such as
HIV, hematologic malignancies, or other immu-
nosuppressive therapies.! However, recent litera-
ture data have also seen an emergence of cases
with systemic diseases such as diabetes mellitus
and SLE.3* The emerging number of case reports
has thus dubbed them among the top 5 risk fac-
tors for cryptococcal meningitis infection.3-3
Microbial infections are commonly seen in auto-
immune diseases such as SLE as a result of the
disease itself, treatment with immunosuppressive
therapy, and intrinsic disorder of cellular mediated
immunity.%® Recent cohort studies in Chinese
patients with SLE have noted an increased sus-
ceptibility to infection with C. neoformans,
accounting for 25.8% of invasive fungal infec-
tions.%% QOver the last few decades, a number of
case series and reports have also been seen within
the literature correlating the increasing incidence
of this fungal disease.”1° However, while the
majority of these reports noted fungal infection in
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the setting of concurrent immunosuppressive
therapy, at the time of diagnosis our patient was
not on any immunosuppressive therapy. In fact,
her SLE diagnosis was noted after her infection
had been treated and this was only suspected due
to her long-standing lymphopenia. To our knowl-
edge, there is only one case report which noted a
similar presentation of cryptococcal meningitis
preceding SLE.8 The predisposing lymphopenia
in the setting of undiagnosed SLE coupled with
uncontrolled diabetes mellitus likely led to a dys-
regulated immune function resulting in a clinical
gateway for her cryptococcal infection.

The clinical presentation of cryptococcal menin-
gitis varies largely depending on the host immune
system.! Immunocompetent patients can present
asymptomatically but at times with classical signs
and symptoms of clinical meningitis.! However,
in those with impaired immunity, the clinical
presentation can be insidious ranging from
asymptomatic nodules to widely disseminated
disease.!:1215 Kwok ez al.l® reported a unique
presentation in the form of an isolated cranial
nerve 6 palsy. A recent cohort study by Liu er al.
comparing clinical and laboratory presentations
of cryptococcal meningitis in patients with and
without acquired immunodeficiency syndrome
(AIDS) noted a substantial difference. In gen-
eral, patients with cryptococcal meningitis were
more febrile, had higher inflammatory scores,
had less classical meningeal signs or symptoms,
had less imaging findings such as classical MRI
meningeal enhancements, and had less specific
CSF findings. There are several postulated rea-
sons for the difference in presentation. First,
most of the patients with autoimmune diseases
are on immunosuppressive therapy which miti-
gates the inflammatory response, lowering intrac-
ranial pressure and thus delaying the clinical
meningeal signs/symptoms commonly represent-
ative of central nervous system infections.11:18:19,20
Second, the severity of immunosuppression with
lymphopenia plays a role in the severity of infec-
tion with a lower nadir correlating with higher
pathogen burden but lower severity of related
symptoms.11:18:19:20 Thus, this can lead to a delay
in diagnosis and treatment. Our patient was the
perfect analogy of this owing to her non-specific
clinical presentation and initial unremarkable
diagnostics.

The diagnosis of cryptococcal meningitis has
withstood the test of time with relatively little
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change. The gold standard remains CSF cul-
ture.2%21 Unfortunately, this may necessitate up
to 2weeks of time for definitive results. The India
ink staining is also utilized primarily in low-
resource settings for diagnosis, but the diagnostic
utility is poor.?? Sensitivity can range from 42%
to 86% depending on the titer of Cryprococcus
burden in the CSF.22 Thus, it has become pru-
dent for new methods and more readily accessible
methods to be introduced. Cryptococcal antigen
has a sensitivity and specificity of greater than
99% in both CSF and blood.?!-24 Previously, this
was performed with the latex agglutination assay,
but due to difficulty of performing this specific
test, it has been abandoned. Recently, in 2011 the
lateral flow assay was approved by the Food and
Drug Administration (FDA) due to equivocal
results with the former latex assay and can be eas-
ily performed in any laboratory.21-2¢ Neuroimaging
with MRI is recommended in these patients but is
often unremarkable as discussed above. The clas-
sical imaging findings of meningeal enhancement
may be present but are often absent, and even
if present are not necessarily representative of
cryptococcal meningitis. Hence, it is crucial for
the clinician to take into account the overall clini-
cal presentation and remain on alert for this
diagnosis.

The treatment of cryptococcal meningitis
involves 4-6weeks of induction therapy with
amphotericin B and flucytosine, followed by
8weeks of consolidation therapy with flucona-
zole and 6-12months of maintenance therapy
with fluconazole.?> However, in resource-limited
setting, there a number of regimens that have
been designed to take this into account. Our
health system did not have access to flucytosine;
thus, we utilized an alternate combination regi-
men of amphotericin B and fluconazole for the
induction therapy. Lepak and Andes2® examined
the pharmacokinetics and pharmacodynamics of
antifungals, noting fluconazole to be an accepta-
ble alternate in combination with amphotericin
with fewer side effects than seen with flucytosine.
However, there are growing reports of failed
therapy with the classical combination, and thus
new treatment methods have been proposed.
Isavuconazole and voriconazole are possible ave-
nues in a few case reports for refractory cases, but
the data are few and require more extensive pro-
spective studies. Recently, there has also been
introduction of a neurapheresis device to the
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FDA which is capable of performing extracor-
poreal filtration in human subjects removing
CSF yeast burden. The results in animal models
have been promising, but human trials are still
pending and yet to begin.

Cryptococcal meningitis is an opportunistic
infection that can present in HIV-negative
patients with underlying immunocompromised
conditions. It is a major cause of morbidity and
mortality in immunocompromised hosts. Early
recognition and treatment can lead to improved
outcomes. Previously, immunocompetent patients
should be screened for HIV and CD4 count.
First-line treatment involves the utilization of
amphotericin and flucytosine, but fluconazole is
also an acceptable alternative.

Our study did not require formal approval from
an IRB board because this was a case report.
Informed consent was verbally obtained from
the patient.

Informed consent was obtained from patient for
publication and use of images.
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