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SUMMARY

A previously healthy 12-year-old boy was brought to
our attention due to worsening respiratory symptoms
and persistent emesis. During hospitalization, the child
developed right-sided otalgia followed by otorrhea.
An otorhinolaryngologic exam revealed tympanic
membrane perforation and discharge. An ear sample
culture yielded Vibrio cholerae. A computed tomogra-
phy scan confirmed the presence of otitis media com-
plicated with otomastoiditis. Treatment with amoxicil-
lin/clavulanate was complemented with ciprofloxacin
and dexamethasone otic drops and led to a complete
recovery without sequelae. While the child had no pre-

B BACKGROUND

acteria of the Vibrio genus comprise more than

100 species, 12 of which are pathogenic to hu-
mans and can cause cholera and non-cholera in-
fections [1].
Vibrio cholerae (V. cholerae) is responsible for chol-
era epidemics via the O1 and O139 serogroups,
while non-O1/non-0139 V. cholerae (NOVC) and
other halophilic Vibrio spp. (V. alginolyticus, V. flu-
vialis and V. parahaemolyticus) can cause a range of
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disposing conditions, most published cases of otitis
caused by Vibrio spp. describe a history of ear diseases
or trauma and water exposure.

In a context where vibriosis is increasingly common,
our case exemplifies the importance of considering Vib-
rio spp. among the possible causative agents of otitis,
especially in coastal areas or when exposure to poten-
tially contaminated water cannot be ruled out, even in
the absence of predisposing conditions.

Keywords: Vibrio cholerae, vibriosis, otitis media, oto-
mastoiditis, children

infections, including otological infections, collec-
tively known as vibriosis [1].

We describe a case of acute otitis media (AOM)
caused by V. cholerae in a child from Sicily and re-
view the literature to characterize the clinical-epi-
demiological profile of this rare condition.

B CASE PRESENTATION

A 12-year-old boy was brought to the Emergency
Department (ED) in November 2024 for worsen-
ing respiratory symptoms, which had started
about ten days earlier with a productive cough in
the absence of fever. Two days before admission,
the patient developed high-grade fever (up to 39.5
°C) and treatment with oral amoxicillin/clavula-
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nate (1 g twice daily) and betamethasone (1 mg
twice daily) was initiated. However, the child pre-
sented to the ED again with persistent fever and
refractory vomiting (about 15 episodes) and was
referred to the Infectious Diseases unit.

A thorough anamnesis did not reveal any allergies
or other active pathologies. Contact with infected
individuals was ruled out, while recent exposure
to seawater could not be excluded. A Brugada pat-
tern was identified about seven years earlier, and
previous hospital admissions occurred due to gas-
troenteritis, acute kidney disease and asthma.

On initial physical examination, the boy appeared
alert and in good general condition, showing mild
dehydration but no signs of acute abdomen. On
the first day of hospitalization, he developed a
right-sided otalgia, prompting an otolaryngologic
examination, which revealed a hyperaemic exter-
nal auditory canal with an erythematous tympan-
ic membrane. A slight increase in inflammatory
markers was noted: leukocytes 11,780 cells/mm?3
with 75.9% neutrophils; C-reactive protein (CRP)
4.39 mg/dL. A multiplex polymerase-chain-reac-
tion (PCR) panel for respiratory viruses on naso-
pharyngeal swab was negative.

On the second day, purulent otorrhea occurred,
and a second otolaryngologic examination evi-

denced a tympanic membrane perforation. A sam-
ple of drained material, collected by the otorhi-
nolaryngologist, led to the isolation a V. cholerae
strain susceptible to ceftazidime, ciprofloxacin and
meropenem, according to broth microdilution. No
antibiotic susceptibility results were obtained by
Vitek 2, as V. cholerae is not included in the antimi-
crobial susceptibility panel of this system.

The ear swab was cultivated on chocolate agar, Co-
lumbia blood agar, McConckey agar and Sab-
ouraud dextrose agar plates (BD, Becton Dickinson,
San Jose, CA), which were incubated at 37 °C in
aerobic conditions. Following 48 hours of incuba-
tion, B-haemolytic suspected colonies were isolated
and underwent rapid identification through Ma-
trix-Assisted Laser Desorption/lonization - Time of
Flight Mass Spectrometry (MALDI-TOF, MALDI
Biotyper, Bruker). No growth was observed on Mc-
Conkey agar plate. To confirm the species, bio-
chemical identification was carried out using an
automated microbial identification system (Vitek 2
Compact, BioMerieux, France). In vitro susceptibil-
ity testing was performed by broth microdilution
(MicroScan, Beckman Coulter) and Vitek 2. The an-
tibiotics tested were piperacillin-tazobactam, cefo-
taxime, ceftazidime, meropenem, ciprofloxacin,
levofloxacin, and trimethoprim-sulfamethoxazole.

Figure 1 - Axial high-resolution CT scans of the temporal bones and paranasal sinuses, without contrast, showing
inflammatory obliteration of the right middle ear and mastoid cells, without bone erosion or ossicular damage.
The contralateral ear and paranasal sinuses are unremarkable. Pneumatization of the paranasal sinuses is within
normal limits.
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Susceptibility tests were interpreted according to
European Committee on Antimicrobial Susceptibil-
ity Testing (EUCAST) breakpoints for Vibrio spp.,
2024 version. Clinical breakpoints for piperacil-
lin-tazobactam, cefotaxime, levofloxacin and tri-
methoprim-sulfamethoxazole were outside the
range of concentrations tested, therefore it was not
possible to give an interpretation.

To rule out infection in other organs and systems,
stool samples were tested through multiplex gas-
trointestinal PCR panels and stool cultures were
performed, returning negative results for viruses
and bacteria, including V. cholerae.

A high-resolution computed tomography (CT)
scan (Figure 1) of the temporal bones, combined
with clinical and microbiological findings, led to
the diagnosis of suppurative AOM complicated
by otomastoiditis.

Treatment with oral amoxicillin-clavulanate was
continued for a total of 21 days and complement-
ed with ciprofloxacin and dexamethasone otic
drops after aetiological diagnosis and antibiogram
evaluation. The child’s fever and otorrhea re-

solved and no further episodes of otalgia were re-
ported. Laboratory parameters normalized before
discharge (leukocytes 7,070 cells/mm3; CRP 0.74
mg/dL). At outpatient follow-up, after ten days,
there were no signs of recurrence or sequelae.

B LITERATURE REVIEW

Methods

We systematically searched PubMed and Scopus
for cases of otitis caused by Vibrio spp. from incep-
tion until February 2025 using key words like “ear
infection”, “otitis”, “Vibrio”. No filters or automa-
tion tools were applied. Inclusion criteria were (1)
microbiological evidence of Vibrio spp., (2) docu-
mented otitis (external, internal or media), (3) in-
clusion of clinical-epidemiological data regarding
cases of otitis, and (4) availability of the full-text
article in English. Data collected from each report
included patient demographics (age, sex), clinical
features (type of otitis, symptoms), causative path-
ogen, treatments performed, antibiotic suscepti-
bility, and outcomes.

Figure 2
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B RESULTS

We identified 20 reports (Figure 2) describing a to-
tal of 35 cases of otitis caused by Vibrio spp. from 12

countries since 1973.

The main clinical-epidemiological aspects report-

ed for each case are summarized in Table 1.

Twenty-one cases were reported from European

countries, nine cases from the United States, and
five from other countries (Table 1).

Seventy-four percent of patients were male (n=26),
while 26% were females (n=9). Age ranged from 4
to 64 years, with a mean of 23 years old and a me-

Table 1 - Clinical-epidemiological characteristics of published cases of otitis caused by Vibrio spp. For case series,
the number of patients where a certain characteristic was present is indicated in parenthesis.

Menorca) [11]

Swimming in the sea

Sex and age Predisposing conditions and L Causative
Reference (inparenthests) Risk fctors Clinical picture sathogen Treatment and outcone
Huhulescu F(8,9) Chronic recurrent OM (1), OM (4), EO (2) NOVC Full recovery
et al., 2007 M (9, 14,22, vacation at Lake Neusied! (3),
(Austria) [2] 49) or other unknown
location (1)
Dalsgaard All male Chronic otitis (4), Acute OM (1), NOVC Hydrocortisone, polymyxin,
et al., 2000 (2 were tympanostomy (2). Chronic OM (1), tetracycline ear drops (5)
(Denmark) [3] | 10 yearsold, | Exposure to seawater (5) OM serosa (1), Debridement and
one 13, one EO (3), with tympanoplasty (1)
14, one 36, cholesteatoma (1) “Paracentesis” (1)
and one 42)
Hansenetal, | F(12) Untreated EO for months Chronic EO NOVC Resolved with topical
1979 (Belgium) No exposure to water (no systemic signs) treatment
4]
Thibautetal., | F(20) Recurrent OM following Recurrent purulent NOVC Systemic antibiotics,
1986 (Belgium) | M (15) eardrum perforation, OM,; presence of mastoidectomy + eardrum
[5] swimming pool exposure (1) | granulation tissue (1) reconstruction Complete
Eardrum transplantation, no | Mild, localized EO (1) resolution post-surgery (1)
reported water exposure (1) or after local treatment (1)
Diaz- M (35) Bilateral recurrent OM in Acute EO with NOVC Ciprofloxacin ear drops
Menéndez childhood, tympanostomy otorrhea, intact TM. (10 days) + two sessions
etal., 2018 tubes; recent recurrent EO of aspiration, leading to
(Spain) [6] Sea bathing resolution.
Kechker M (27) Perforated eardrum from Recurrent otorrhea NOVC Ciprofloxacin ear drops
etal., 2017 water skiing accident (OM). until resolution
(Australia) [7]
Van Bonn E(6) Adenectomy and drainage Chronic OM with NOVC Ciprofloxacin ear drops
etal., 2020 of the middle year, bilateral otorrhea. Granulated and intravenous ceftriaxone
(Germany) [8] mastoidectomy; central defect (2 g once a day)
frequent travels to sea in the right TM and Atticotomy with
locations perforation in the left tympanoplasty
Surgical treatment of the left
ear in the same year
Issack et al., F (64) Minor trauma; sea Otalgia and otorrhea V. alginolyticus | Oral cefuroxime
2008 swimming (EO) aciprofloxacin;
(Mauritius) [9] Resolution
Tsakris et al., F(21) Chronic OM, otorrhea, central TM V. alginolyticus | Amoxicillin-clavulanate,
1995 (Greece) frequent URTIs perforation tympanoplasty
[10] Diving in seawater
Fernandez- M (15) Bilateral TM perforation Bilateral otorrhea V. alginolyticus | Ciprofloxacin ear drops a
Sarratea et al., since infancy, subclinical for ~1 month amoxicillin/clavulanic acid
2022 (Spain - hypothyroidism + ciprofloxacin/fluocinolone

drops with resolution

Continue >>>
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Reference (i:;j;:;i: fseis ) Predisp Olzll;lijgli’:jilons (i Clinical picture izr;:;;: Treatment and outcome
Zhou et al., M (42) Possible epithelial trauma; Recurrent otorrhea V. alginolyticus | Ciprofloxacin ear drops
2021 (China) exposure to seawater in the right ear. with improvement.

[12] (diving in Yellow Sea) Left ear otitis
spontaneously
resolved
Cabrera M (34) AIDS (CD4 = 123/mm?3) Severe acute EO V. fluvialis Tetracycline
Rodriguez Swimming Fever 38.5 °C, Complete recovery
etal., 2005 otalgia, otorrhea;
(Cuba) [13] lymphadenopathy
Amor etal., M (40) Recurrent EO episodes; Chronic otorrhea V. alginolyticus | NR
1990 (Tunisia) Sea exposure (diver) of the right ear;
[14] history of
repeated EO
Shandera F (39) Chronic OM for 19 years; Chronic otorrhea V. mimicus (2) | Cephalexin oral
etal., 1983 M (13) recent seawater exposure (1) | (OM) (1) Full recovery
(US - North History of Kawasaki Acute bilateral EO (1).
Carolina) [15] syndrome; recent
swimming (1)
von Graevenitz | F (25) No reported marine Acute perforated V. alginolyticus | Oral erythromycin;
etal, exposure or history OM (left ear) Full recovery
1973 (US - of tonsillitis with otorrhea;
Connecticut) lymphadenopathy
[16]
Feingold M (4) Tympanostomy; Neck pain, V. alginolyticus | Amoxicillin + ofloxacin
etal., 2004 wading, swimming in pool | sanguineous ear drops a oral amoxicillin/
(US - Florida) otorrhea (OM) clavulanate
[17]
Pien et al., M (8,9, 44) Recent ocean Acute EO, V. alginolyticus | Colistin otic drops,
1977 exposure (3) otorrhea (3) 3) cephalexin (1)
(US - Hawaii) Polymyxin B-neomycin-
[18] hydrocortisone otic drops,
erythromycin, tetracycline
(1). Penicillin (1)
Full resolution (3)
Olsen et M (7) Chronic serous OM OM, otorrhea (1) V. Spontaneous resolution (1)
al., 1978 M (19) with persistent TM OM with TM parahaemolyticus | Topical Terramycin with
(Denmark) perforation; sea bathing (1) perforation (1) 1) rapid improvement (1)
[19] TM perforation during V. alginolyticus
sea bathing )
Mukherji M (51) Childhood scarlet fever, Acute suppurative V. alginolyticus | Erythromycin (penicillin
et al., 2000 TM perforation, EO (left ear), allergy) a ciprofloxacin
(US - Ohio) recurrent otitis. TM perforation. Complete resolution
[20] Recent waterskiing
in freshwater.
Hasynetal., M (22) Asthma triad; chronic Chronic otorrhea; V. alginolyticus | Empiric therapy a topical
1987 (US - serous OM; obstructed granulation tissue chloramphenicol
Pennsylvania) tympanostomy tube; noted during surgery Bilateral myringotomy,
[21] recent swimming tympanostomy

Complete recovery

Notes: OM: otitis media; EO: external otitis; TM: tympanic membrane; US: United States; NOVC: Non-O1/Non-O139 Vibrio cholerae
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dian of 19 (IQR: 10-35). There was a slightly higher
prevalence in adults (51%, n=18) over children
(49%, n=17).

Most patients (85%) had predisposing conditions,
including chronic or recurrent otitis, prior ear sur-
geries, application of tympanostomy tubes, and
accidental trauma. Systemic comorbidities were
also reported, such as acquired immunodeficiency
syndrome (AIDS), sequelae of scarlet fever, a his-
tory of asthmatic triad, and hypothyroidism. In
most cases with available data (90%, n=28), expo-
sure to a water source was identified.

External otitis was reported in 46% of cases (n=16),
and otitis media in 54% (n=19). The infection was
acute in 63% of cases (n=22).

Imaging diagnostic techniques were reported in
three cases: in one case, an X-ray showed sclerosis
of the mastoid bone; in two cases, CT scans helped
rule out mastoiditis while evidencing soft tissue
thickening of the auditory canal.

Culture was performed in 71% of cases (n=25).
PCR was performed in 20% of cases (n=7), while
MALDI-TOF MS was used in 11% of cases (n=4).
In 51% of cases (n=18), otitis was caused by NOVC,
in 37% of cases (n=13), the etiological agent was V.
alginolyticus, and in the remaining four cases, oth-
er Vibrio spp. were identified (Table 1). Pathogens
other than Vibrio spp. were identified in a minority
of cases (n=10).

Treatment was in most cases medical, with sur-
gery being required in a minority of cases (17%,
n=6). Resistance was revealed in 70% of the cases
where antibiotic susceptibility was reported
(n=21).

Most patients had a full recovery (91%, n=32). In
two cases, information on outcome was not re-
ported. In one case, a second surgical intervention
was necessary within the same year.

B DISCUSSION

Over the past few decades, an increased incidence
and a geographical expansion of non-cholera vi-
brio infections have been observed [1, 22]. Vibrio-
sis outbreaks have been associated with heatwaves
and hydrometeorological disasters, which can af-
fect sea salinity levels, creating a more suitable
environment for Vibrio spp. proliferation [1, 22, 23].
Unsurprisingly, exposure to water was reported in
most of the cases we reviewed (whether to salty,
brackish or freshwater), and infection often oc-

curred during summer, reflecting the seasonal pat-
tern of vibriosis [1, 23]. In our case, despite the
infection not occurring in the summer months, sea
bathing could not be excluded given the Sicilian
climate.

Typically, AOM follows a viral upper respiratory
tract infection and is caused by pathogens such as
Staphylococcal spp., Streptococcus pneumoniae, Hae-
mophilus influenzae and Moraxella catarrhalis, reach-
ing the middle ear from the nasopharynx. Vibrio
spp. are uncommonly associated with both exter-
nal otitis and otitis media. Among the reports we
collected, NOVC were the most common vibrios
(51%), followed by V. alginolyticus (37%).

In most of these cases (85%), predisposing factors
were documented (Table 1); in contrast, in our pa-
tient, no predisposing condition or history of ear
disease was identified, and contamination was
deemed unlikely given the negative faecal culture.
While a secondary bacterial infection due to tran-
sient tubal dysfunction cannot be excluded, the
sequence of findings (initial erythema of the tym-
panic membrane followed by otorrhea and perfo-
ration) suggests that V. cholerae might have caused
a primary external ear infection that later pro-
gressed to the middle ear. Therefore, this case rep-
resents an uncommon example of complicated
AOM with an atypical aetiology in the absence of
the usual risk factors.

Regarding treatment of AOM in children, most
recommend a watchful waiting approach (82%),
and the main indications for antibiotic treatment
are tympanic membrane perforation or otorrhoea
(93%) [24]. Antibiotics were used in most pub-
lished cases of Vibrio spp.-related otitis, and sur-
gery was required in six (17%). Resistance was re-
ported in 70% of the cases with available informa-
tion (n=21). In our case, treatment with oral amox-
icillin-clavulanate, initiated prior to hospital ad-
mission, was integrated with otic drops of cipro-
floxacin and dexamethasone after aetiological di-
agnosis and antibiogram evaluation to reduce the
resistance risk and improve drug delivery.

In conclusion, with increasing vibriosis cases, cli-
nicians should consider Vibrio spp. among the po-
tential causes of otitis, particularly in patients with
a history of exposure to potentially contaminated
water, even in the absence of predisposing factors.
Complications of AOM can be severe; thus, given
the importance of clinical suspicion in guiding
proper sample collection and pathogen isolation,
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awareness of this uncommon aetiology among
parents and healthcare providers is crucial. In-
creased vigilance can help promote preventive
measures, such as avoiding swimming or bathing
in the presence of tympanic membrane lesions,
and support timely diagnosis, minimizing the
likelihood of complications and antibiotic resist-
ance.
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