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Abstract. Clarithromycin induced reversible sensorineural hearing loss.

Objective: We present a rare case of reversible sensorineural hearing loss caused by clarithromycin.

Methods: We present a case report of hearing loss following clarithromycin administration; we also review the current
literature and case reports concerning macrolides and, in particular, clarithromycin induced hearing loss.

Results: A young pregnant woman presented with sensorineural hearing loss after clarithromycin intake. The subject’s
hearing returned to normal limits after drug discontinuation and short-term treatment with low dose steroids.
Conclusion: Newer macrolides are considered to be safer regarding ototoxic effects, and a few cases have been
previously described. The present case adds to the body of knowledge concerning clarithromycin ototoxicity. Clinicians
should be aware of this rare complication and a thorough otologic history should be established prior to macrolide
administration. A baseline audiogram and close observation for patients at higher risk is suggested to identify patients

with prior hearing loss and serve as baseline for future reference.

Introduction

Macrolides belong to a group of
antibiotics widely used in every-
day clinical practice since the
discovery of erythromycin in
1952 by McGuire. The ototoxic
adverse effect of macrolides was
first reported in 1973 by Mintz et
al.! concerning erythromycin
administration. Erythromycin was
proven to cause reversible hearing
loss that generally occurs in high
doses or in patients with hepatic or
renal failure. Clarithromycin
belongs to newer class of
macrolides which are usually
better tolerated with fewer side
effects than the previous genera-
tion.> We present a case of
reversible unilateral hearing loss
due to clarithromycin ototoxicity.

Case report
A 28-year-old woman presented

complaining of sudden unilateral
hearing loss and tinnitus. She was

undergoing oral antibiotic treat-
ment with clarithromycin for the
previous seven days for the treat-
ment of an upper respiratory tract
infection (URTT). The patient was
in the 20" week of gestation and
had a history of multiple sclerosis
in remission, for which she
was not receiving any current
treatment. Her otologic history
was negative. Routine ear nose
and throat examination was unre-
markable.

Tuning fork tests were abnor-
mal: the Weber test lateralised to
the right ear and the Rinne test
was positive bilaterally. Audi-
ologic evaluation revealed severe
to profound sensorineural hearing
loss (>90 dBs) in the left ear while
the right ear exhibited normal
hearing thresholds. There were
no complaints of dizziness or
vertigo.

Neurological assessment and
MRI scanning were considered
necessary in order to rule out the
possibility of MS induced sudden

hearing loss. Thorough neurologi-
cal examination did not reveal
other neurological deficits and
MRI of the brain and internal
auditory meatus (IAMs ) did not
show any new abnormal areas of
intensity.

It was presumed that hearing
loss was due to clarithromycin,
which was discontinued, and the
patient was placed on low dose
steroid treatment. Audiological
follow-up two weeks later showed
a remarkable improvement of the
hearing threshold of the left ear up
to 20-30 dB.

Discussion

Clarithromycin is a newer macro-
lide antibiotic used in the treat-
ment of respiratory infections
caused by Mycoplasma pneumo-
niae, Chlamydia trachomatis, Chla-
mydia pneumoniae, Bordetella
pertussis, Haemophilus influen-
zae, Legionellosis, and other
Gram positive infections.
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It is also used for other infec-
tions as an alternative to penicillin
G in patients with hypersensitivity
to penicillin. It is a derivative of
erythromycin with a slightly
greater activity than its parent
compound and it achieves high
tissue concentration.

In reviewing pertinent litera-
ture, sensorineural hearing loss
(HL) is described as an adverse
effect induced by macrolides.
The most common macrolide to
cause HL is erythromycin. This
hearing loss usually involves
rapid onset after treatment initia-
tion; it is bilateral and retreats
within a short period of time
following termination of drug
administration. Despite the fact
that erythromycin HL has been
more thoroughly investigated, the
mechanism of this adverse effect
is poorly understood. Some have
proposed that the cause is an accu-
mulation of an as yet unknown
metabolite. Others have suggested
that elevated levels of erythromy-
cin exert a direct toxic effect to the
cochlea. It seems that ototoxicity
of erythromycin is dose- and
serum concentration-dependent.
Swanson et al’ suggested that
patients receiving erythromycin,
particularly at a total daily dose of
4 g, should be monitored regularly
for subjective evidence of sen-
sorineural hearing dysfunction;
ototoxicity is reversible if the
diagnosis is made early enough in
the treatment course. A histologi-
cal study of erythromycin ototoxi-
city was reported in 2003 that
examined the temporal bones of a
57-year-old woman receiving
erythromycin and presenting with
symmetrical hearing loss. There
was a presence of strial edema in
all cochlear turns, suggesting stri-
al dysfunction as an explanation
for the observed hearing loss. This

finding could also account for the
reversible nature of the hearing
loss.* One consequence of a strial
lesion is a decrease in endo-
cochlear potential, which was
indeed observed in a guinea pig
model.’

Ototoxicity has also been
reported with the newer macro-
lide antibiotics, azithromycin and
clarithromycin. Nevertheless, with
regard to clarithromycin the evi-
dence from preclinical and clinical
trials involving rats, dogs, and pri-
mates found a low potential for
ototoxicity.?

Upon reviewing the literature
we identified a small number of
cases regarding hearing loss due
to clarithromycin in humans;
one study published in 2002
involved a 76-year-old male
patient receiving a high dose of
clarithromycin for atypical pneu-
monia who developed reversible
bilateral hearing loss. In this case
it appears that the hearing loss due
to clarithromycin was dose depen-
dant, as halving the dose resulted
in both an objective and subjective
improvement in hearing. How-
ever, the original level of hearing
was only obtained once clari-
thromycin was permanently with-
drawn.®

Another case, published in
2005, refers to an 81-year-old
woman who developed right mixed
hearing loss at 50-70 dBs after
being treated with a high intra-
venous dose of clarithromycin. In
this case the patient had a pre-
existing left ear hearing problem
(otosclerosis), and unfortunately
she developed irreversible senso-
rineural HL in her good ear.’

Earlier studies regarding a
prolong treatment of lung disease
with clarithromycin sporadically
mentioned ototoxicity as a side
effect. Roussel et al.® documented
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three HIV seronegative patients
treated with high dose clarithro-
mycin (1-2 gr/day for 12 months)
for Mycobacterium avium lung
disease, demonstrating ototoxicity
which required a decrease in the
dosage after a short interruption of
treatment. Dautzenberg et al’
published a series of studies
regarding high dose clarithro-
mycin treatment for Myco-
bacterium avium lung disease in
patients with and without AIDS,
reporting hearing impairment
reaching 4% in HIV patients.

In our case, a young patient
with no previous hearing problem
developed a severe to profound
hearing loss (>90 dBs) monaural-
ly. This HL reversed to almost
normal hearing thresholds after
the drug intake stopped and oral
steroids were administered.

The assumption that clarithro-
mycin ototoxicity develops simi-
larly to erythromycin ototoxicity,
due to strial edema, could justify
the reversibility of this side
effect. Some toxic damage from
clarithromycin was suggested by
the disappearance of inner and
outer hair cells’. In contrast to
conventional antibiotics, newer
macrolides demonstrate more
rapid and extensive tissue distri-
bution; the intracellular concen-
trations are well above those in
serum and result in a slow yet pro-
longed release of the drug. This
pharmacokinetic behavior could
possibly explain the late onset
ototoxic effect described in
several studies in which subjects
principally received prolonged
high dose treatment, although
rapid onset HL cases have also
been reported even when subjects
received a low dose.

Queries regarding the mecha-
nism involved in low dose
induced HL and selective demon-
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strations within the general popu-
lation have not been addressed. It
is now believed that genetic fac-
tors may be involved with the sus-
ceptibility of some individuals to
certain agents. It is reported that
aminoglycoside-induced HL as
well as cases of non-syndromic
deafness may be attributed to
mutations in mitochondrial DNA,
of which the most commonly
identified was the A1555G muta-
tion in the 12S rRNA gene. The
aminoglycoside antibiotics are
believed to target the mitochondr-
ial ribosome in the cochlea, result-
ing in abnormal RNA processing
or decreased efficiency of transla-
tion, thereby leading to irre-
versible auditory dysfunction.""
However, this would not
sufficiently explain the unilateral
presentation, which is rather
uncommon in drug induced hear-
ing loss. A unilateral HL and a
spontaneous recovery are often
described in the context of Sudden
Sensorineural Hearing Loss
(SSnHL). The mechanism and
cause of this entity are not well
understood and several models
such as vascular occlusion,
labyrinthine membrane breaks,
and immune-mediated mecha-
nisms have been proposed. Recent
studies by Merchant et al.”
suggest that the mechanisms
mentioned above are unlikely to
be common causes of SSnHL.
On the contrary, a pathologic
activation of cellular stress path-
ways involving nuclear factor-kB
(NFkB) is suggested. NFkB is a
transcription factor present in cells
regulating the response to infec-
tious, mechanical, or osmotic
stress. Pathologic activation of
NFkB in the supporting cells
of the organ of Corti could result
in production of inflammatory
cytokines and other stress-related

proteins that are able to disrupt the
homeostatic balance of cells and
result in SSnHL. Transient activa-
tion of this system would result in
spontaneous recovery of hearing,
as severe disruption would lead to
irreversible damage to supporting
cells and loss of hair cells. The
unilateral nature of this hearing
loss was observed, documented,
and attributed as most likely due
to an asymmetric activation of
cochlear NFkB.”" The role of
macrolides and other ototoxic
drugs in the pathologic activation
of NFkB requires further investi-
gation.

As previously reported, a viral
or even a bacterial infection from
Mycoplasma pneumoniae may
also cause sudden HL.* How-
ever, the cause of URTI from
which our patient had been suf-
fering was not known. The re-
covery after clarithromycin dis-
continuation and steroid adminis-
tration supports the diagnosis of
clarithromycin as the main oto-
toxic event.

The patient’s medical history of
multiple sclerosis (MS) warranted
investigation of the possibility
that this HL demonstrated a
relapse of this neurological condi-
tion, although sudden hearing loss
and/or tinnitus are infrequent in
MS; 1% of all MS patients experi-
ence these effecs. When HL is pre-
sent, it usually coexists with other
neurological manifestations related
to exacerbations of the disease.”

We present a rare case of
unilateral reversible sensorineural
hearing loss due to clarithro-
mycin, which is to our knowledge
one of very few published reports
describing hearing loss as an
adverse effect of this specific, new
macrolide. A prospective assess-
ment of erythromycin ototoxicity
in patients with pneumonia con-
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cluded that erythromycin ototoxi-
city is dose dependant, suggesting
the need for regular monitoring
for subjective evidence of hearing
loss in patients receiving high
dose treatment, as well as baseline
audiograms if the treatment is to
be extended.’

Conclusion

In reviewing our case we can
assume that clarithromycin might
potentially cause unilateral hear-
ing loss that is reversible after
prompt discontinuation of drug
administration.

Clinicians should be aware of
this rare complication of clarithro-
mycin and perform close observa-
tion for any subjective hearing
loss manifestation in individuals
undergoing macrolide treatment.
A thorough otologic history prior
to initiation of treatment is a key
for detection of patients potential-
ly at higher risk. Macrolide treat-
ment might be avoided and
replaced in such patients; if other-
wise inevitable, a baseline audio-
gram should be performed. These
patients should be monitored
vigilantly by means of audiologic
evaluation and close follow up.
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