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Abstract

Cryptococcus neoformans is the most common cause of fungal meningitis in both immunocompromised
and immunocompetent hosts. Elderly patients account for one-third of cases and presentations are usually
atypical. Sensorineural deafness is a common sign of aging but is also one of the complications of crypto-
coccus meningitis, occurring in more than a quarter of patients. Most of the deafness is bilateral and irrevers-
ible, hence devastating for the patient. Visual disturbance is not associated with sensorineural deafness in
cryptococcal meningitis. Cryptococcal meningitis should be one of the differential diagnoses in patients with
sudden onset of deafness with neurologic symptoms. A prompt diagnosis and directed treatment may prevent
further complications of the disease. (J Intern Med Taiwan 2015; 26: 319-323)
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Introduction

Deafness is one of the more commonly known
sequelae of bacterial meningitis. Hearing loss has
also been described in meningitis of other infectious
or non-infectious causesl. Infectious causes of men-
ingitis reported to have caused deafness includes
tuberculosis, leptospirosis, mumps, syphilis, Salmo-
nella, viruses and Cryptococcus neoformans2-8.

Cryptococcus meningitis is known to be a
disease of the immunocompromised. Risk factors
for acquisition of this disease includes HIV infec-
tion, sarcoidosis, leukemia, lymphoma, sickle cell
disease, organ transplant recipients, liver cirrhosis,
diabetes mellitus, lung cancer, chronic obstructive

pulmonary disease, innate immunologic and hema-
tological disorders, usage of immunosuppressive
agents such as glucocorticoids, cytotoxic chemo-
therapy and TNF-a inhibitors®14, The proportion of
cryptococcosis in the elderly has increased mark-
edly in the late 20th century®®. Atypical presenta-
tions of cryptococcal meningitis such as mania,
postural headache and non-syncopal fall have been
reported in this age group®-19. Here, we present a
98 year-old immunocompetent woman who pre-
sented with bilateral sensorineural hearing loss as
the initial manifestation of cryptococcal meningitis
and review the literature regarding the features of
cryptococcal meningitis associated deafness.
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Case

A 98 year-old female presented to our hospital
with fever, rhinorrhea, dizziness, nausea, vomiting
and chest discomfort that were associated with tran-
sient confusion. She was conscious at presentation
and was treated with moxifloxacin due to a nodular
lesion in the right lung field. She denied having
any systemic illnesses other than being treated for
pulmonary tuberculosis 3 years ago. Her fever sub-
sided and she was lost to follow up until 2 months
later when she developed deterioration of her audi-
tory function in both ears along with persistent
right chest pain with dizziness. Another chest X-ray
showed enlargement of the previous lung nodule in
the right lower lung field. A computed tomography
of the lung was done and revealed a 2.2 cm nodule
in the right middle lung with visceral pleural inva-
sion. Based on the imaging, she was diagnosed
to have lung cancer, right lower lung field, stage
IV:T2/N0/M1a, with sensorineural hearing loss and
was referred to hospice care.

Serum cryptococcus antigen level was tested
due to recurrence of low-grade fever and the titer
was >1:1024. She was released from hospice care
and started on liposomal amphtericin B therapy
on the presumptive diagnosis of cryptococcosis of
the lung. A lumbar tap was done and the opening
pressure was 28 cm H,O. Cerebrospinal fluid (CSF)
analysis found a white blood cell (WBC) count 38
cells/cumm, all lymphocytes. The CSF protein,
glucose and lactate level were 89.8mg/dL, 2mg/dL
and 5.82 mg/dL, respectively. Cryptococcus neofor-
mans were isolated from both her CSF and blood.
The pulmonary nodule regressed gradually after
treatment. No improvement in her deafness was

observed after 3 months of treatment.

Methods
The Medline database for English language

literature was searched for the terms “cryptococ-

99 ¢

cus” “meningitis,” “hearing” and “deafness”. Titles,
abstracts, full texts and references were reviewed by
one of the authors.

An article was included if the clinical details
of individual patients were described. Information
recorded included age, sex, underlying medical
conditions, CSF protein and glucose level, opening
pressure during lumbar tap, otologic signs and
symptoms including vestibular involvement, reversi-
bility of deafness, and side of deafness during course

of the disease.

Results

The search yielded 24 relevant articles?0-43,
A total of 33 patients, including our patient, are
included in this review. The mean age was 43.97 (SD
19.06, range 16-98) years. Our patient was the oldest
in the group. Twenty-one (63.6%) of the patients
were male. Eight (24%) had HIV, 2 (6%) had DM,
1 (3%) had liver cirrhosis, 1 (3%) had chronic lym-
phocytic leukemia and 1 (3%) had idiopathic CD4+
lymphopenia. Twenty (60.6%) had no recorded
underlying diseases. The mean CSF opening pres-
sure in 16 patients was 37.6 (SD 13.6, range 19-60)
cm H,O. The mean CSF glucose and CSF protein
level (N=12) was, 30.1 (range 2-101) mg/dL and
124.8 (range 24-380) mg/dL, respectively. Forty-
two percent (14/33) of the patients had visual signs
and symptoms. Thirty-three percent of patients had
blurred vision and 21.2% became blind during the
course of the disease. Hearing loss was bilateral in
78% (17 out of 22) of patients. Most (92.6%) of the
27 patients with documented hearing loss had sen-
sorineural hearing loss and 7.4%% had a mixed type
of deafness. Eleven out of the 32 (34.4%) patients
died during the course of the meningitis. The oto-
logic outcome of 18 of the 21 surviving patients was
documented, among which 10 (55.6%) had irrevers-
ible deafness. Six patients had recovered partially

and 2 recovered fully.



Deafness in Cryptococcal Meningitis 321

Discussion

The clinical presentation of cryptococcal men-
ingitis may be non-specific and diagnosis may be
difficult. The age of our patient and the absence of
underlying risk factors render the diagnosis of cryp-
tococcus meningitis more difficult. Fever, headache,
and altered mental status are seen in less than 50% of
patients3>4445, Diagnosis is particularly difficult in
the elderly since patients may present with unusual
clinical manifestations of the disease. Common
clinical findings in an elderly such as falling during
ambulation, postural headache, tinnitus, even in
the absence of meningeal signs and altered mental
status may be the only signs and symptoms of
cryptococcus meningitis.1617.26, Deafness has been
reported in 27 to 43% of patients with cryptococcal
meningitis3®4546, but only 37.5% of these patients
were symptomatic. Hearing loss was documented
in the rest of the patients only through audiomet-
ric testing®. Audiometry may show mild unilat-
eral or severe, bilateral, sensorineural hearing loss
with a predominantly retrocochlear involvement24,
The more obvious signs and symptoms of menin-
gitis such as headache and fever may dominate the
symptoms of hearing loss, particularly in its mild
form. The deafness can be fluctuating, sudden, or
progressive during presentation2.26, It can progress
from mild, unilateral to profound, bilateral hearing
impairment?6. Involvement of the vestibular system
may or may not be observed232431 Restoration of
vestibular function was seen in some patients after
treatment33, The pathogenic mechanism of hearing
loss may be due to direct invasion of the temporal
bone, destruction of the spiral ganglion and cochlear
nerve or meningeal irritation3. Histologic studies of
patients with cryptococcal meningitis demonstrate
different extents of auditory involvement. Loss of
cochlear neurons with disruption of the saccular
macula, vestibular nerves, epithelium of the utricle,
saccule and ampullae of the semicircular canals, has

been reported in different studies?2232.34, Harada,
et al 31, however reported the sparing of the vestibu-
lar nerves and end organs.

Persistence or progression of the sensorineural
hearing loss could probably be due to direct invasion
of the neural tissue and sensory end organs32:33, or
persistence of cryptococcal infection. Cryptococcus
was seen in the histopathology of temporal bones
of a patient 7 years after being receiving a 2-month
regimen for amphotericin B for cryptococcal men-
ingitis®.. Though one patient functioned well after
being given an assisted hearing device?, the evi-
dence of cochlear implantation is not sufficient.
Patients with post bacterial meningitic deafness
benefit significantly from cochlear implantation®’,
because bacterial meningitis, unlike cryptococcal
meningitis, often spares the retrocochlear pathways.
It is therefore expected that cochlear implantation
are not helpful in cryptococcal meningitis associ-
ated deafness?3. Post-implantation complications
have been reported*®, and procedure-associated
morbidities should be considered before the decision
to utilize these implants.

Visual disturbance was reported to be one of
the risk factors for sensorineural hearing loss in
cryptococcal meningitis®. Visual involvement may
be due to direct cryptococcal invasion of the optic
nerve, optic nerve infarction, or compression due
to increased intracranial pressure®?-36, Wang, et al®
reported that visual disturbance was a predictive
factor of hearing impairment in cryptococcal men-
ingitis. However, only 42% of patients had either
blindness or blurred vision in this review. This could
be due to variability of the severity and invasion of
the cryptococcal infection. Other reported cases of
visual disturbance included 3 cases of diplopia in
patients with cryptococcal meningitis related senso-
rineural hearing loss20.25.42,

The incidence of deafness associated with
cryptococcus meningitis may be underestimated.
The duration of treatment for this complication is
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not known. Clinical manifestations and CSF find-
ings of cryptococcus meningitis in the elderly have
not been well studied. This disease should be con-
sidered in both immunocompromised and immu-
nocompetent hosts with sudden onset of deafness,
especially when accompanied by neurologic signs
and symptoms. Empiric systemic steroids for idio-
pathic sensory loss may cause grave consequences
and unmask a fulminant form of this infection.
Early diagnosis and timely treatment may halt the
progression of the deafness and prevent further
complications of the disease.

Funding: No specific grant from any funding
agency in the public, commercial, or not-for-profit
sectors has been received for this review
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