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Abstract  

 

Background: Lyme borreliosis is a tick-borne infection caused by 
Borrelia species. It has a geographic distribution that makes it more 
frequent in certain regions like like North America and Europe. It 
manifests in a wide range of symptoms but is often under-investigated 
in patients presenting with sensorineural hearing loss (SNHL).    

Case Report: In this report, we describe a case presenting with SNHL 
as a manifestation of neuroborreliosis in a female adult patient suffering 
from Lyme disease, with multiple metachronous symptoms, including 
arthritis and seizures. Lyme borreliosis (LB) was clinically diagnosed 
and supported by positive serologic tests, along with Babesiosis. The 
patient was treated with intravenous (IV) ceftriaxone and azithromycin, 
in addition to oral atovaquone. Improvement after 4 weeks of treatment 
was noted in all aspects, including SNHL and arthritis.  

Conclusion: LB is a possible, but rare, etiology of hearing impairment. 
It has been documented that if treatment is initiated early, improvement 
and even complete recovery are possible. Hence, in a patient 
presenting with SNHL and a high index of suspicion for LB, 
assessment for LB is warranted. 

Keywords: Sensorineural hearing loss; Lyme borreliosis; Borrelia 
burgdorferi; Neuroborreliosis; Case report. 
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Background 

The most commonly used definition of 
sudden sensorineural hearing loss 
(SSNHL) is postulated by the National 
Institute for Deafness and Communication 
Disorders (NICDC), defining this condition 
as an acute idiopathic hearing loss of 30 
dB or more that occurs within less than 72 
hours over at least three test frequencies 
with no clear underlying condition 
identifiable by history or examination [1]. 
This definition was also adopted for the 
2019 American Academy of 
Otolaryngology-Head and Neck Surgery 
(AAO-HNS) practice guidelines [2].  

The incidence of SSNHL cannot be exactly 
determined due to the spontaneous 
complete recovery in most patients who 
do not seek medical consultation. 
However, a review of literature roughly 
estimates the incidence to a wide range; 
ranging from 11 to 77 per 100,000 
Americans annually [3]. Evaluation of 
etiological factors leads to an identifiable 
cause in only 29% of cases, thus the 
underlying condition in the majority of 
patients remains uncertain [4].  

The significance of detecting a primary 
disease at the origin of this manifestation 
is the possibility to offer a targeted 
treatment that might have a remarkable 
effect on the recovery process, as in the 
case of Lyme borreliosis. Consequently, an 
evaluation of SSNHL should be conducted 
based on a focused history and physical 
examination, along with audiometric 
testing to confirm the initial diagnosis and 
to follow up on changes after treatment [5]. 
Laboratory studies should be based on 
findings from history or physical 
examination suggestive of a specific 
etiology, such as Lyme borreliosis in 
patients coming from endemic areas [2].  

Lyme borreliosis (LB) is a tick-borne 
infection caused by the spirochete Borrelia 
species, which is transmitted by infected 
Ixodes ticks [6]. The incidence of Lyme 
borreliosis varies from one region to 
another. It is most prevalent in North 
America and Europe [7], but it is an 

extremely rare condition in Lebanon, as 
literature never reported a case of LB being 
acquired in this country. However, different 
Ixodes species have been described to be 
present between southern Turkey and 
northern Syria [8], and a single case of 
Lyme disease was reported in northern 
Iraq, next to the described geographic 
region [9]. Moreover, only 75 cases of Lyme 
disease were described in 36 different 
reports in Turkey [10], suggesting that 
undetected or unreported cases might 
have existed in Lebanon as well. 

Clinically, the disease is divided into three 
stages: early localized (Stage 1), early 
disseminated (Stage 2), and late Lyme 
disease (Stage 3). Stage 1 usually appears 
one month after the tick bite and is 
characterized by a specific skin lesion 
called erythema migrans. Several weeks, 
even months, after the infection, Stage 2 
disease presents with cutaneous, cardiac, 
and neurologic manifestations. Among the 
neurologic features of early disseminated 
Lyme disease is cranial nerve neuropathy 
[11]. The most commonly affected cranial 
nerve is the facial nerve (cranial nerve VII), 
causing peripheral unilateral or bilateral 
facial paralysis. In addition, other cranial 
nerves can be affected, including cranial 
nerve VIII, provoking hearing loss with or 
without vestibular symptoms [12]. Even 
though arthritis is the most common 
symptom of Stage 3 Lyme disease, 
neurologic features, including subtle 
encephalopathy, polyneuropathy, or 
cranial neuropathies, can also occur, 
including cranial nerve VIII injury [11].  

Serologic testing provides support to the 
clinical diagnosis of Lyme borreliosis; 
however, antibodies to Borrelia burgdorferi 
should be considered only as an adjunct to 
the clinical diagnosis, since, by itself, 
serologic testing can neither establish nor 
exclude the diagnosis of Lyme borreliosis 
[13]. If the patient has neurologic features, 
testing of cerebrospinal fluid using 
polymerase chain reaction (PCR) would be 
a diagnostic tool [14].  

Concerning the value of routine testing for 
Borrelia serology in the case of SNHL, 
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studies have shown that 16% of patients 
with SNHL were seropositive for Borrelia. 
However, the general population already 
has a 13.5% seropositivity rate [15]. 

Regarding treatment options for patients 
with early disseminated disease 
presenting with facial nerve palsy, the 
recommended regimen is 2 to 4 weeks of 
oral doxycycline, with no added benefit for 
the use of adjunctive therapy, mainly 
glucocorticoids [16]. The same treatment 
applies for patients with affected cranial 
nerve VIII due to LB [17]. When patients 
have additional neurologic manifestations 
and cannot take oral doxycycline, 
parenteral antibiotic therapy based on IV 
ceftriaxone is a valid option that should be 
considered as the first alternative option 
[18]. In patients with late Lyme 
neuroborreliosis, IV ceftriaxone, 
cefotaxime, or penicillin G are usually 
recommended for a typical therapy 
duration of 4 weeks [19].  

Case Presentation 

This is the case of a 21-year-old Lebanese 
female living in Los Angeles, who 
presented to our clinic in December 2019 
for sensorineural hearing loss post Lyme 
borreliosis.  

During a visit to Utrecht in the Netherlands 
in July 2018, our patient had severe flu-like 
symptoms and a rash in the form of a bull’s 
eye. She did not recall being bitten by a 
tick and did not use any medication except 
for symptomatic treatment. A month later, 
she was involved in a motor vehicle 
accident where she experienced head 
trauma. Physical assessment at that time, 
in addition to imaging, showed no 
abnormalities. In October 2018, she 
started to exhibit symptoms of confusion, 
memory loss, and fever. She also 
experienced repetitive seizure episodes 
confirmed on EEG. C-Reactive Protein 
(CPR) level was in the normal range at 2.2 
mg/L, and blood and cerebrospinal fluid 
cultures were negative. Human 
Immunodeficiency Virus (HIV) and 
Tuberculin skin tests turned out negative 
as well. A delayed concussion syndrome 

was thought to be the primary diagnosis 
responsible for the displayed symptoms. 
With normal imaging studies and 
unremarkable neurology and neurosurgery 
consults, a watchful waiting approach was 
chosen. The seizures were classified as 
provoked tonic-clonic seizures, and the 
patient was started on a 200 mg daily dose 
of carbamazepine for 6 months. No more 
seizures were later reported. 

In January 2019, she became highly 
irritable and impulsive with generalized 
anxiety symptoms. A psychiatrist 
recommended the use of fluoxetine 20 mg 
daily, which she took for 6 weeks. She 
reported that her symptoms worsened 
after the use of the selective serotonin 
reuptake inhibitor (SSRI).  

A month later, she presented to another 
hospital in Lebanon, where the diagnosis 
of Lyme Borreliosis was suspected based 
on her travel history and symptoms. During 
this time, the patient developed arthritis in 
her knees, hip, shoulders, 
metacarpophalangeal joints, and proximal 
and distal interphalangeal joints. Blood 
and CSF samples were sent to Germany to 
be studied, and she was started on 
ceftriaxone 1 gram daily through an 
intravenous (IV) line, for a total of 3 weeks. 
Meanwhile, antibodies against Borrelia 
were detected on ELISA in both her serum 
and CSF. The presence of IgG antibodies 
against Borrelia was confirmed by Western 
blot, but IgM antibodies were absent. Titer 
levels were not reported as the tests were 
mainly qualitative.  

Later in March 2019, she presented to a 
hospital in New York where the workup of 
Lyme disease was again positive for 
neuroborreliosis, and Babesiosis was also 
diagnosed. It is worth mentioning that 
Babesiosis and Lyme disease can occur as 
a co-infection because Ixodes scapularis 
ticks don’t only transmit Borrelia 
burgdorferi, but also Babesia microti [20]. 
She received IV ceftriaxone for 4 weeks, in 
addition to IV azithromycin and oral 
Atovaquone for Babesiosis. 

Her symptoms started resolving, including 
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her arthritis and irritability.  

However, during the course of the disease, 
little attention was paid to her hearing loss. 
She was unable to recall the onset of her 
hearing loss and SNHL had not been 
documented prior to presentation to our 
clinic for this complaint in December 2019. 
At the Lebanese American University 
Medical Center (LAUMC) in Beirut, 
Lebanon, an audiogram was performed, 
showing decreased hearing in both ears, 
as depicted in Figure 1. There was a mild, 
sloping to moderately severe, 
sensorineural hearing loss, with excellent 
Word Recognition Score (WRS) in the left 
ear. However, in the right ear, there was a 
moderately severe, sloping-to-severe 
sensorineural hearing loss, with good 
WRS. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
We did not know if her SNHL was worse 
prior to treatment with IV ceftriaxone in 
Lebanon and then in the United States, as 
this was not investigated. However, with 
follow-up on audiogram in the United 
States, she had mild SNHL in both ears.  

Discussion 

Sensorineural hearing loss post-Lyme 

disease has already been previously 
described in the literature. In one case 
report, a patient presented for unilateral 
hearing loss with vertigo and tinnitus. She 
was started on corticosteroids and 
hyperbaric oxygen to avoid treatment 
delays. Meanwhile, according to the 
protocol pre-set by the institution for 
SNHL, Lyme disease was investigated, 
though no other symptoms of LB were 
reported. The patient experienced partial 
recovery on corticosteroids, and full 
recovery with oral antibiotics, given that 
corticosteroids have no role in the 
treatment of LB. She received a daily dose 
of 200 mg of doxycycline for a total of 2 
weeks [6]. Several other case reports 
attributed SNHL to LB. One stated that 
hearing loss in the left ear developed 5 
years after the primary presentation of 
erythema migrans. Although the patient 
received intravenous ceftriaxone, her 
unilateral SNHL did not improve [21]. In 
another case, SNHL was diagnosed 1 to 2 
years after the onset of atypical symptoms, 
which were later linked to LB. The patient 
received ceftriaxone for 8 weeks followed 
by doxycycline for 3 weeks, after which her 
hearing loss improved but did not return to 
normal [22]. In a third article, the patient 
also did not experience erythema migrans, 
but suspicion of LB as a cause of SNHL 
was based on the fact that the patient 
developed right-sided labyrinthitis, then a 
month later, she developed facial nerve 
paresis along with left-sided SNHL. Thus, 
she was treated with intravenous 
ceftriaxone for 14 days, but a cochlear 
implant in the left ear was ultimately 
required [23].  

Our patient received similar treatment to 
that described in the literature, but it was 
delayed. The onset of SNHL in the 
reported cases of LB varied from being 
very late to being the sole presentation. 
However, in our case, the patient suffered 
several symptoms that made her lose track 
of her hearing loss. Additionally, the first 
documented decreased hearing was more 
than a year after the onset of symptoms. 
Her hearing improved but never returned 
to its normal baseline, similar to what the 

Figure 1: Audiometry to evaluate hearing 
loss. Findings: Left ear: Mild, sloping to 
moderately-severe, sensorineural hearing 
loss, with excellent Word Recognition Score 
(WRS). Right ear: Moderately-severe, 
sloping-to-severe sensorineural hearing 
loss, with good WRS. 
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literature described in various cases. 

Our patient had a normal CRP level upon 
initial presentation. This can be explained 
by the fact that the spirochetes that cause 
Lyme disease have migrated from the skin 
towards extracutaneous organs, and thus 
a decline in CRP level occurred. It is 
important to note that CRP levels are 
mainly higher in initial infection with 
cutaneous manifestations [24]. In addition, 
blood cultures could not detect the 
disease because Borrelia burgdorferi 
needs a special medium to grow on, 
namely Barbour-Stoener-Kelly (BSK) 
medium [25]. However, even if proper 
media are used, sensitivity in early 
untreated disease is reported to be 45%, 
and a specific polymerase chain reaction 
(PCR) test is needed for improvement in 
sensitivity [26]. Similarly, cerebrospinal 
fluid culture sensitivity for Lyme 
neuroborreliosis can range between 10 
and 30% [27]. These explain why the initial 
diagnostic approach failed in detecting LB. 

The diagnosis was established using a 
two-tier conditional strategy, starting with 
an enzyme immunoassay (EIA) followed by 
a confirmatory Western blot [28]. In our 
reported case, IgM was negative while IgG 
was positive in both the serum and the 
CSF, which pointed to the fact that the 
disease onset was not new [29]. 

Patients with suspected central nervous 
system Lyme disease should have their 
CSF tested for antibodies against B. 
burgdorferi. However, IgG antibodies 
against B. burgdorferi can remain present 
in the CSF for years after treatment, so the 
establishment of active neuroborreliosis 
necessitates the presence of other 
inflammatory markers in the CSF like 
pleocytosis or increased protein level [30]. 

Lyme borreliosis is typically a clinical 
diagnosis. The role of serological testing 
for Borrelia is used only to support the 
diagnosis. According to the literature, 20% 
to 40% of patients in early-stage disease 
are seropositive for Borrelia burgdorferi 
[31]. The overall frequency found in the 
literature of positive serological findings for 

LB in patients with SNHL reached up to 
21.3% [21], making this diagnosis an 
important etiology that should always be 
taken into consideration. Nevertheless, 
serologic testing for Borrelia serology in 
areas that are not pandemic for Lyme 
borreliosis was shown to be cost-
ineffective [32]. Patients with positive IgM 
antibodies had a higher prevalence of low-
frequency hearing loss compared to those 
with IgG antibodies, and their response to 
antibiotics was more favorable [33]. This 
would further support the notion to not 
only assess for LB in patients presenting 
with SNHL, but also to assess for SNHL in 
those newly diagnosed with LB. IgM 
antibodies against Borrelia burgdorferi are 
usually positive in the first few weeks post-
infection, after which IgG antibodies start 
to be detected [29]. 

LB should be on the differential diagnosis 
in patients who present with SNHL with a 
travel history suggestive of exposure, 
given that the disease has a geographic 
distribution [34, 35]. In the reported case, 
the patient already had confirmed 
neuroborreliosis with SNHL upon 
presentation. Her history was negative for 
the use of other ototoxic drugs, and her 
presentation was not suggestive of 
autoimmune disorders or other diseases 
like Ménière’s disease or multiple sclerosis, 
all of which can cause SNHL. Though she 
had a brain concussion, her brain imaging 
results were negative for any anatomical 
brain cause, including trauma and tumors. 

Certain viruses or bacteria can cause viral 
cochleitis, leading to SNHL [36]. HIV and 
tuberculosis infections were both ruled out 
in our patient. Cytomegalovirus (CMV) on 
the other hand is usually associated with 
hearing problems in infants in case of 
congenital infection [37], but CMV infection 
with such severe symptoms is rare in 
immunocompetent adults like our patient 
[38]. Varicella-Zoster Virus can cause 
Ramsay Hunt Syndrome, but the latter 
usually presents with a triad of ipsilateral 
facial nerve palsy, ear pain with or without 
decreased hearing, and vesicles on the 
auricle [39]. This triad was absent in our 
patient. Similarly, symptoms of mumps, 
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measles, rubella, or Mycoplasma 
pneumoniae infection were all absent. 

Our patient presented with Stage 3 Lyme 
disease, given that she used to suffer from 
arthritis, although Stages 2 and 3 can both 
present with neurological symptoms, 
including cranial nerve impairment [19]. 
Even though facial nerve palsy is the most 
common cranial nerve affected in cases of 
LB, other nerves can also be affected. 
Cranial nerve VIII involvement leads to 
SNHL, as reported in the literature and our 
case [40]. Usually, unilateral SNHL in Lyme 
borreliosis occurs suddenly in Stage 2 [21], 
while bilateral SNHL occurs more 
gradually and in Stage 3 [22]. Our patient 
had bilateral SNHL, yet it is unknown if her 
hearing loss was of sudden or gradual 
onset. In addition, cranial nerve VIII 
involvement can cause peripheral vertigo, 
which was already reported to be a 
manifestation of Lyme borreliosis [17]. 
However, our patient did not develop other 
vestibular manifestations besides SNHL.  

Our patient’s severe presentation of Lyme 
borreliosis was most likely the cause 
behind ignoring her SNHL. In addition, her 
overall LB diagnosis was late, even though 
she had a suggestive travel and 
symptomatic history.  

The goal for early identification of LB is to 
allow for faster initiation of treatment to 
ensure a better chance of recovery [41]. 
The treatment of hearing impairment and 
facial nerve palsy in the context of Lyme 
disease is similar [42]. Short-term oral 
antibiotics are recommended due to a lack 
of evidence supporting long-term 
regimens, which can be a harmful practice 
[43]. Outcomes after a full course of 
antibiotics in reported SNHL cases due to 
LB are encouraging, and categorize Lyme 
borreliosis as a potentially treatable 
etiology of SNHL [44–46].  

Arthritis in Lyme disease should be treated 
with oral amoxicillin or doxycycline for 4 
weeks. If symptoms persist or if 
neurological symptoms are present, 
intravenous ceftriaxone can be used for 2 
to 4 weeks. Carditis is usually treated with 

oral amoxicillin or doxycycline for 2 to 3 
weeks, but also cefuroxime can be used 
for the same duration [42]. Using 
ceftriaxone, our patient was covered for 
these symptoms.  

Audiometric evaluation should be done as 
part of follow-up at the conclusion of 
treatment, as well as within 6 months of 
treatment [47]. However, our patient did 
not have the chance to perform timely 
audiometry because SNHL was diagnosed 
post-treatment.  

Conclusion 

LB is a possible, but rare, etiology of 
hearing impairment. It has been 
documented that if treatment is initiated 
early, improvement and even complete 
recovery is possible. Hence, in a patient 
presenting with SNHL and a high index of 
suspicion for LB, assessment for LB is 
warranted. 
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