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Case Presentation

A 52-year-old female with complicated Systemic Lupus
Erythematosus (SLE) presented to the emergency department
from rheumatology clinic for two weeks of altered mental
status. Her SLE was complicated by lupus nephritis, Anti-
phospholipid Syndrome (APS), Evan's Syndrome treated with
radiation therapy and splenectomy, and Myelodysplastic
Syndrome (MDS). At home, the patient was occasionally
disoriented to place and would fail to recognize her family
members. At times, her speech was difficult to understand due
to mumbling. The family reported associated hearing loss,
blurry vision with photophobia, and emesis. She had no fever
or chills, or recent travel. Medications include prednisone,
hydroxychloroquine, and mycophenolate mofetil. Review of
systems was notable for a six-month history of headache and
dizziness.

The patient was afebrile with mildly elevated systolic blood
pressure of 167. On neurological exam, she was drowsy but
arousable. She was oriented to person and place, but would not
state the year despite being asked multiple times. Speech was
fluent but at times nonsensical and tangential. The patient
would intermittently laugh inappropriately and had difficulty
identifying family members by name. The eye exam was
notable for left eye ptosis, which the family stated was new.
Finally, she had bilateral impaired hearing to finger rub test.
The rest of the patient’s exam was unremarkable.

Laboratory testing showed mild leukopenia with a WBC count
of 4.2, anemia with a Hgb level of 10.3, and a Cr level of 1.27,
all of which were within the patient’s baseline range. Her INR
was supratherapeutic at 4.29 in the setting of warfarin therapy.
Infectious laboratory studies were notable for a positive
Cryptococcus serum antigen with a titer of 1:1280. Serum
Coccidioidomycosis serologies, HIV screen, RPR, and TPPA
were all negative. MRI of the brain showed mild leptomenin-
gitis of the basilar cisterns and nonspecific FLAIR hyper-
intensity in both hemispheres. Initially, the elevated INR
precluded bedside lumbar puncture. Given the high suspicion
for cryptococcal meningitis, the patient was started on IV
liposomal amphotericin B 5 mg/kg daily and oral flucytosine
100 mg/kg daily.

After the INR normalized, a lumbar puncture (LP) was per-
formed. Opening pressure was normal at 17 cm H0. CSF
studies were notable for glucose <10 mg/dL, protein >620

mg/dL, pleocytosis (WBC 54, with 71% segmented neutrophils
and 17% lymphocytes) and a positive Cryptococcus antigen
with a titer >1:2560. The CSF West Nile 1gG was positive,
which in the setting of negative serum serologies suggested
likely past infection. Fungal CSF culture eventually grew 1+
Cryptococcus neoformans and urine culture grew 2+ Crypto-
coccus neoformans. A non-contrast CT scan of the chest and
orbits was done to evaluate disseminated cryptococcosis was
negative. She also underwent inpatient ophthalmology evalua-
tion without evidence of cryptococcal involvement of the optic
nerves.

The hospital course was complicated by waxing and waning
altered mental status prompting a repeat MRI of the brain which
showed worsening leptomeningeal enhancements, new sub-
acute infarcts in the left pons and cerebellar peduncle, and
evolution of FLAIR hyperintensities in both hemispheres. The
infarcts were thought to be secondary to vasculitis from SLE
based on subsequent CTA. She was started on IV methyl-
prednisolone with significant improvement in her mental status,
then transitioned to oral prednisone with trimethoprim-
sulfamethoxazole for pneumocystis prophylaxis.

Repeat lumbar punctures during her hospitalization approxi-
mately 2 weeks and 4 weeks after the first LP showed
persistently high Cryptococcus titers (>1:2560) and pro-
teinorrachia. However, opening pressures normalized and
repeat CSF cultures remained negative, suggesting sterilization
of the CSF.

The patient completed induction therapy with IV liposomal
amphotericin B and flucytosine for 1 month, with resolution of
her altered mental status and improvement in her other
neurologic symptoms. She was discharged on fluconazole 400
mg daily. Three weeks after discharge, she was stable on her
current regimen. She planned to continue a minimum of one
year of therapy with an azole, with the final treatment duration
to be determined by her clinical course.

Discussion

Cryptococcal meningitis is an opportunistic infection caused by
invasion of the CNS with the Cryptococcus species of encap-
sulated yeast, which is acquired by inhalation. C. neoformans
and C. gattii are the two main pathogens in humans. Although



globally it is most commonly seen in individuals with HIV, in
developed countries, many of the cases occur in immuno-
suppressed individuals without HIV, including transplant
recipients, patients with SLE, malignancy, or cirrhosis.t
Furthermore, the prognosis is worse for non-HIV patients,
regardless of their immune status.? Studies report non-HIV,
immunocompetent patients may be genetically predisposed to
Cryptococcus infections due to multiple polymorphisms in
mannose-binding lectin (MBL) and the Fc-gamma receptor 2B
(FCGR2B), or may have anti-GM-CSF autoantibodies that
impair host control of Cryptococcus.®#

Cryptococcal meningitis is a common cause of CNS infections
in patients with SLE and is associated with high mortality.>7 It
can present with non-specific symptoms over several weeks,
including headache, altered mentation, fever, emesis, and vision
and hearing changes. The insidious onset can present a
challenge to initial diagnosis in patients with SLE, but is
important to guide clinical suspicion.?°

The definitive diagnosis of cryptococcal meningitis is made by
culture from the CSF. Evaluation includes performing a lumbar
puncture with prior neuroimaging if there is concern for high
intracranial pressure (ICP), obtaining opening pressure, crypto-
coccal antigen, fungal culture, and routine CSF studies.® Posi-
tive cryptococcal antigen in the CSF or serum strongly suggests
infection before the cultures become positive. Sensitivity of
antigen testing ranges from 93% to 100% with a 93% to 98%
specificity.®0 Furthermore, as seen in this patient, higher
antigen titer generally correlates with a higher burden of
organisms.!! CSF studies frequently show high opening
pressure, low glucose levels and elevated protein levels with
pleocytosis with lymphocytic predominance. However, some
patients present with normal CSF glucose and protein.*?

Once a diagnosis is made, treatment of cryptococcal meningitis
involves a three-part regimen of induction, consolidation, and
maintenance therapy. Guidelines for dosing and length of
therapy depend on the patient population being treated. For
non-HIV-infected and non-transplant individuals like this
patient, treatment involves induction therapy with IV liposomal
amphotericin B at 3-4 mg/kg/day plus oral 5-flucytocine at 100
mg/kg/day for at least 4 weeks, although induction therapy may
be extended for a total of 6 weeks in patients with neurological
complications.®®* Following induction therapy, consolidation
therapy is given with fluconazole 400 mg daily for 8 weeks.
Maintenance therapy is lower dose oral fluconazole 200 mg
daily for 6-12 months.t®

Clinical monitoring of patients with cryptococcal meningitis
includes regular assessment for resolution of symptoms, signs
of elevated ICP, as well as monitoring for toxicity associated
with antifungal therapy. If the initial CSF pressure is >25 cm of
H,O and there are symptoms of increased ICP, therapeutic
lumbar punctures should be repeated to relieve the pressure by
50% to a goal of <20 cm H,0." Regardless of the initial
opening pressure, another LP should be repeated two weeks
into induction therapy to ensure sterilization of the CSF.:*

Serum cryptococcal antigen is not monitored due to its poor
correlation with improvement in clinical status.!* Close
monitoring of the patient’s clinical course is important overall
to identify persisting or relapsing infection and addressing the
cause.

Conclusion

In developed countries, many cases of cryptococcal meningitis
occur in immunosuppressed individuals without HIV, and
meningitis due to Cryptococcus is a common cause of CNS
infections in patients with SLE. Its insidious onset with non-
specific symptoms can present a challenge to initial diagnosis.
Evaluation involves performing a lumbar puncture. A definitive
diagnosis is made by culture from the CSF, but a positive
cryptococcal antigen in the CSF or serum strongly suggests the
infection before the cultures become positive. After diagnosis,
patients are treated with a three-part regimen consisting of
induction, consolidation, and maintenance therapy. Another LP
should be repeated two weeks after initiation of induction
therapy to ensure sterilization of the CSF. Treatment lasts at
least 9 months in non-HIV-infected and non-transplant hosts,
and requires close monitoring for symptom resolution and
therapy-associated toxicity.

REFERENCES

1. Pappas PG. Cryptococcal infections in non-HIV-infected
patients. Trans Am Clin Climatol Assoc. 2013;124:61-79.
PMID: 23874010; PMCID: PMC3715903.

2. Brizendine KD, Baddley JW, Pappas PG. Predictors of
mortality and differences in clinical features among
patients with Cryptococcosis according to immune status.
PLoS One. 2013;8(3):e60431. doi: 10.1371/journal.pone.
0060431. Epub 2013 Mar 26. PMID: 23555970; PMCID:
PMC3608592.

3 Fang W, Fa Z, Liao W. Epidemiology of Cryptococcus
and cryptococcosis in China. Fungal Genet Biol. 2015
May;78:7-15. doi: 10.1016/j.fgh.2014.10.017. Epub 2014
Nov 7. PMID: 25445309.

4. Rosen LB, Freeman AF, Yang LM, Jutivorakool K,
Olivier KN, Angkasekwinai N, Suputtamongkol Y,
Bennett JE, Pyrgos V, Williamson PR, Ding L, Holland
SM, Browne SK. Anti-GM-CSF autoantibodies in patients
with cryptococcal meningitis. J Immunol. 2013 Apr 15;
190(8):3959-66. doi: 10.4049/jimmunol.1202526. Epub
2013 Mar 18. PMID: 23509356; PMCID: PMC3675663.

5. Hung JJ, Ou LS, Lee WI, Huang JL. Central nervous
system infections in patients with systemic lupus
erythematosus. J Rheumatol. 2005 Jan;32(1):40-3. PMID:
15630722.

6. Wang LR, Barber CE, Johnson AS, Barnabe C.
Invasive fungal disease in systemic lupus erythematosus: a
systematic review of disease characteristics, risk factors,
and prognosis. Semin Arthritis Rheum. 2014 Dec;44(3):
325-30. doi: 10.1016/j.semarthrit.2014.06.001. Epub 2014
Jun 26. PMID: 25129259.



10.

11.

12.

13.

14.

Fang W, Chen M, Liu J, Hagen F, Ms A, Al-Hatmi,
Zhang P, Guo Y, Boekhout T, Deng D, Xu J, Pan W,
Liao W. Cryptococcal meningitis in systemic lupus
erythematosus patients: pooled analysis and systematic
review. Emerg Microbes Infect. 2016 Sep 7;5(9):e95. doi:
10.1038/emi.2016.93. PMID: 27599471; PMCID:
PMC5113055.

Chayakulkeeree M, Perfect JR. Cryptococcosis. Infect
Dis Clin North Am. 2006 Sep;20(3):507-44, v-vi. doi:
10.1016/j.idc.2006.07.001. PMID: 16984867.

Qu J, Zhou T, Zhong C, Deng R, LU X. Comparison of
clinical features and prognostic factors in HIV-negative
adults with cryptococcal meningitis and tuberculous
meningitis: a retrospective study. BMC Infect Dis. 2017 Jan
10;17(1):51. doi: 10.1186/s12879-016-2126-6. PMID:
28068915; PMCID: PMC5223460.

Tanner DC, Weinstein MP, Fedorciw B, Joho KL,
Thorpe JJ, Reller L. Comparison of commercial kits for
detection of cryptococcal antigen. J Clin Microbiol. 1994
Jul;32(7):1680-4. doi: 10.1128/JCM.32.7.1680-1684.
1994. PMID: 7929757; PMCID: PMC263761.

Wake RM, Britz E, Sriruttan C, Rukasha I, Omar T,
Spencer DC, Nel JS, Mashamaite S, Adelekan A,
Chiller TM, Jarvis JN, Harrison TS, Govender NP.
High Cryptococcal Antigen Titers in Blood Are Predictive
of Subclinical Cryptococcal Meningitis Among Human
Immunodeficiency Virus-Infected Patients. Clin Infect Dis.
2018 Feb 10;66(5):686-692. doi: 10.1093/cid/cix872.
PMID: 29028998; PMCID: PMC6220350.

Shaunak S, Schell WA, Perfect JR. Cryptococcal
meningitis with normal cerebrospinal fluid. J Infect Dis.
1989 Nov;160(5):912. doi: 10.1093/infdis/160.5.912.
PMID: 2809269.

Perfect JR, Dismukes WE, Dromer F, Goldman DL,
Graybill JR, Hamill RJ, Harrison TS, Larsen RA,
Lortholary O, Nguyen MH, Pappas PG, Powderly WG,
Singh N, Sobel JD, Sorrell TC. Clinical practice
guidelines for the management of cryptococcal disease:
2010 update by the infectious diseases society of america.
Clin Infect Dis. 2010 Feb 1;50(3):291-322. doi: 10.1086/
649858. PMID: 20047480; PMCID: PMC5826644.
Powderly WG, Cloud GA, Dismukes WE, Saag MS.
Measurement of cryptococcal antigen in serum and
cerebrospinal fluid: value in the management of AIDS-
associated cryptococcal meningitis. Clin Infect Dis. 1994
May;18(5):789-92. doi: 10.1093/clinids/18.5.789. PMID:
8075272.



