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ABSTRACT
Background: Allergen-specific immunotherapy (ASIT) is a highly effective treatment for atopic dermatitis. In humans, it has
been reported to be significantly more effective than medication alone for the treatment of otitis media. ASIT can also be used in
dogs, but it is not typically the first-line treatment for otitis externa and media.
Objectives: This case report describes the successful management of refractory otitis media in a dog with frequent abscess
recurrence following total ear canal ablation (TECA) using ASIT.
Methods:A 9-year-old spayed female American Cocker Spaniel presented with a head tilt and a recurrent abscess adjacent to the
left TECA site. A dermatological examination revealed secondary pyoderma. In open-mouth view radiography and CT, fluid in
the tympanic bullae and lysis of the tympanic bullae wall were observed. The TECA was repeated twice and anti-inflammatory
medication was administered, but the lesions reappeared. As a fundamental treatment, ASIT was included in the therapy.
Results:After ASIT, the symptoms did not reoccur, even though the use of prednisolone was gradually reduced and discontinued
over a period of two months. Currently, only ASIT has demonstrated progress in managing the patient’s condition, even a year
after discontinuing other medications. The patient’s symptoms have not recurred and are well managed.
Conclusions:A case of refractory otitis media, induced by atopic dermatitis, was effectively managed with ASIT over a prolonged
period in a dog.

1 Introduction

Otitis media is an inflammatory disease that affects the middle
ear cavity and occurs secondary in 50% to 80% of cases of chronic
otitis externa (Cole et al. 1998; Little et al. 1991). Chronic or
recurrent bacterial external ear infections are common in dogs
with otitis media (Gotthelf 2004). Clinical signs of otitis media
include pain and swelling of the ear canal or pinnae, head
tilt, Horner’s Syndrome, a drooped lip or ear and loss of the

ability to close the eyelid (Gotthelf 2004; Kern and Erb 1987).
Otitis externa has various contributing factors such as primary,
secondary, predisposing and perpetuating factors (Bajwa 2019).
Among the primary factors, hypersensitivity diseases, including
canine atopic dermatitis (CAD) and food allergy, are the most
common causes of otitis externa (Saridomichelakis et al. 2007).

CAD is a hereditary, typically pruritic and predominantly
T-cell-driven inflammatory skin disease involving interplay
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FIGURE 1 Photographs of the dog. (a) Head tilt and (b) abscess adjacent to the left total ear canal ablation (TECA) site were presented on the first
visit. (c) Cytology of the lesion showed numerous neutrophils, macrophages, a cluster of Malassezia and fagocytosis of bacteria.

between skin barrier abnormalities, allergen sensitization and
microbial dysbiosis (Eisenschenk et al. 2024). Allergen-specific
immunotherapy (ASIT), administering an increasing amount of
specific allergens that cause type 1 hypersensitivity, is considered
to be one of the treatment options for recurrent chronic CAD in
dogs (Grammar and Greenberger 2018; Olivry et al. 2010). ASIT is
an effective treatment for allergic rhinitis/conjunctivitis, allergic
asthma, atopic dermatitis and venom hypersensitivity in humans
(Moote and Kim 2011). Recently, ASIT has been reported as an
effective treatment of otitis media in humans, with significantly
higher efficacy than medications alone (La Mantia et al. 2021).
ASIT is also used in dogs, but it is not the first treatment option
for otitis externa and media (Miller et al. 2013).

This case showed successful management of refractory oti-
tis media using ASIT in a dog with frequent recurrence of
abscessation at a total ear canal ablation (TECA) site.

2 Case Report

A 9-year-old spayed female American Cocker Spaniel dog pre-
sented with a head tilt and recurrent abscess adjacent to a left
TECA site (Figure 1a,b). Based on the patient’s history, the skin
lesions first appeared at the age of 3 years and the patient
usually spends their time indoors. TECA surgery was performed
bilaterally, but after that, there was continuous exudate in the left
TECA site. Therefore, re-operation of left bulla osteotomy was
performed twice, but there was no improvement. Glucocorticoids
were administered to the patient, which temporarily reduced
pruritus and exudate, but the lesion recurred when the drug was
withdrawn. Based on Favrot’s criteria (Olivry et al. 2010), the

patient was considered to suffer from CAD as 6 of the 8 criteria
were fulfilled.

CBC, chemistry and coagulation tests were performed and there
were not any remarkable findings except for a thrombocytosis
(510 K/µL; reference range 148–484 K/µL). On dermatologic
examination, pruritus severity was estimated according to the
visual analogue scale (VAS) and lesion severity was estimated
using Canine Atopic Dermatitis Extent and Severity Inday
(CADESI)-4. The VAS score was 3 out of 10 and CADESI-4 was
22 of 180, which revealed moderate pruritus and mild lesions. On
the cytologic evaluation of an impression on the TECA lesions,
there were numerous neutrophils, macrophages, a cluster of
Malassezia and fagocytosis of bacteria (Figure 1c), identifying
secondary pyoderma. In open-mouth view radiography and
computed tomography (CT), fluid in the tympanic bullae and
lysis of the tympanic bullae wall were observed on both sides
(Figure 2a,b).

Based on history, dermatologic examination and radiologic
findings, the patient was diagnosed with otitis media caused by
CAD. Treatment included an immunosuppressive (cyclosporine,
5mg/kg POBID; Cipol-N oral solution, CKDPharm, Seoul, South
Korea), antibiotic (cefixime, 10 mg/kg PO BID; Cefixime cap,
Withus Pharm, Seoul, South Korea) and antifungal (itraconazole,
5 mg/kg PO BID; Sponazol tab, Nelson Pharm, Seoul, South
Korea) agents. The patient’s diet was restricted to hypoallergenic
dog food and reduced exposure to environmental allergens was
also instructed.

After 2 weeks of treatment, erythema and purulent exudate in the
left ear pinnae were alleviated. Also, neutrophils, macrophages
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FIGURE 2 Open-mouth view radiography and computed tomography findings for a dog with otitis media. Lysis, density increase and irregular
internal margin of the bilateral tympanic bulla wall were findings in the (a) open-mouth view radiography and (b) computed tomography (CT). (b) In
CT, a mass of soft tissue density was identified in the left ear lesion (arrow). In addition, fluid in the bilateral tympanic bullae was observed in CT.

FIGURE 3 Photographs of the left ear condition. (a) Recurrence of abscess adjacent to left total ear canal ablation site. (b) Ear endoscopy revealed
purulent material beside the eardrum. (c) Impression smear cytology revealed Staphylococcus pseudintermedius in the left tympanic bulla tissue.

and mild Malassezia infection were not observed on cytology.
However, when dietary restriction and reduced exposure to
environmental allergens were not controlled, an abscess recurred
adjacent to the left TECA site (Figure 3a). Therefore, prednisolone
(0.5 mg/kg PO BID; Solondo tab, Yuhan, Seoul, South Korea)
was added to reduce severe inflammation. The abscess resolved
while taking prednisolone, but recurred when prednisolone was
tapered. On cytology of the recurred abscess obtained via FNA,
many neutrophils and cocci were observed. The patient’s pain
response was severe and clinical symptoms such as exudate
and pruritus worsened again, so a left bulla osteotomy was
executed. During left bulla osteotomy, purulent material was
confirmed beside the eardrum (Figure 3b). On cytology, cocci
infection was confirmed on the tympanic bulla tissue (Figure 3c).
In an antibiotic sensitivity test (Neodin Biovet. Laboratory,
Seoul, South Korea), Staphylococcus pseudintermedius resistant
to cephalosporin-based antibiotics was confirmed. Based on
the antibiotic sensitivity results, antibiotics were changed from
cefixime to marbofloxacin (5.5 mg/kg PO sid; Marbocyl tab,
Vetoquinol Korea, Gyeonggi, South Korea). The resected tym-
panic bulla tissue showed fibrotic changes caused by chronic
inflammation on histopathology (Figure 4a,b).

The patient presented with a recurrent abscess adjacent to the left
TECA site 3 days after the left bulla osteotomy. Therefore, ASIT

TABLE 1 Suggested dosage schedule for subcutaneous
immunotherapy (Griffin and Hillier, 2001).

Week 1:100 w/v

1 0.1 mL
2 0.2 mL
3 0.3 mL
4 0.4 mL
5 0.5 mL
6 0.5 mLa

Continue with 0.5 mL every 10–21 days
aMaintenance dose if tolerated; otherwise maintain at the highest to tolerated
dose.

was started. The causative allergens were confirmed through
an IgE serological test (Pobanilab, Gyeonggi, South Korea).
Based on IgE serological testing,Dermatophagoides pteronyssinus
and Dermatophagoides farina were selected. The ASIT schedule
was planned by referring to Greer’s suggested dosage schedule
(Table 1) (Griffin and Hillier 2001). After ASIT, the head tilt
was still present, but even though prednisolone was tapered and
withdrawn over 2 months, the symptoms did not recur (Figure 5).
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FIGURE 4 Histopathology of the left tympanic bulla tissue (a. 40×magnification, b. 200×magnification, H&E stain). (a) Connective tissue with
inflammation. (b) Connective tissue is well differentiated and no malignant findings were observed.

FIGURE 5 The left ear after 10 months of allergen-specific
immunotherapy (ASIT). The abscess adjacent to left TECA site was
improved and did not recur after prednisolone withdrawal.

Currently, the patient is only being treated with ASIT over a year
after antibiotic and antifungal agents were withdrawn and the
condition of this patient is well managed without recurrence of
symptoms.

3 Discussion

This report describes a clinical case of canine refractory otitis
media that was successfully treated with ASIT. Previous studies
have reported that CAD is the most common primary risk factor
of otitis externa and otitis media occurs secondarily in 50% to
80% of cases of chronic otitis externa (Cole et al. 1998; Little et al.
1991; Saridomichelakis et al. 2007). In the present case, at the
time of diagnosis, the patient had no predisposing factors such
as ears with excessive ear hair, stenotic ear canals and increased
cerumen production in the canals. Primary factors include otic
neoplasia, foreign body and otic parasites which were not found
in radiography and dermatologic examination. On the basis of
these results and the fulfilment of Favrot’s criteria, the patientwas
diagnosed with otitis media caused by CAD.

Typical treatments for otitis media include topical therapy (e.g.,
topical glucocorticoids, topical antibacterial agents and topi-
cal antifungal agents), systemic therapy (e.g., glucocorticoids,
immunosuppressive agents, antibiotics and antifungals) and
surgery (e.g., bulla osteotomy and TECA) (Miller et al. 2013). In
this patient, TECA surgery was performed three times at a local
animal hospital, but there was no improvement. Therefore, ASIT,
as a fundamental treatment, was performed and the treatment
was successful.

This patient showed temporary improvement while using med-
ications and restricting environmental factors. However, the
abscess recurred when themedications were tapered. Medication
therapy requires lifetime administration and only reduces clinical
signs rather than reversing the pathogenesis (DeBoer 2017).
Interestingly, ASIT is accomplished with minimal adverse effects
and potential for long-lasting effectiveness, unlike medication
therapy which has possible lifetime long-term adverse effects
(DeBoer 2017). In ASIT, a switch from the canine T helper 2
(Th2) cell immune response to the T helper 1 (Th1) cell immune
response has been demonstrated, with an increase in specific
IgG concentrations and a decrease in specific IgE concentrations
compared to the pre-treatment period (DeBoer et al. 2016). Envi-
ronmental allergens induce Th2-polarized immune responses
in CAD and this promotes the production and recruitment of
inflammatory cells associated with hypersensitivity responses
(Pucheu-Haston et al. 2015). Also, this response frequently leads
to a secondary microbial infection of the affected skin (Hensel
et al. 2015). Consequently, an allergic reaction not only induces
otitis media but also increases infection susceptibility (Zernotti
et al. 2017). Therefore, systemic desensitization was required to
continuously maintain the temporary improvement of infection
caused by medications in this case, so ASIT was introduced.

In humans, some clinical trials and reports of patient experience
have highly encouraged the use of ASIT on otitis media, even
in refractory cases (Choi et al. 2015; Di Rienzo et al. 2014;
Novak 2007). In addition, successful treatment of refractory otitis
media with ASIT in humans has been reported (Hurst 2008).
The mechanisms by which ASIT works in dogs are parallel to
those known in humans: early reduction of effector cell activities
(eosinophils, basophils and mast cells) followed by a long-term

4 of 6 Veterinary Medicine and Science, 2025



immunologic shift from a Th2 cell to a Th1 cell response and
development of immunological tolerance (Akdis and Akdis 2015;
Eifan et al. 2011; Mueller et al. 2018; Ozdemir et al. 2016). These
shifts are accompanied by an increase in forkhead boxP3 (FOXP3)
+ regulatory T cells (Tregs) and an increase in cytokines such as
transforming growth factor-beta (TGFß) and interleukin (IL)-10.
Consequently, there is an increase in allergen-specific IgG and
a decrease in allergen-specific IgE with extended treatment. In
summary, ASIT induces immune tolerance to allergens, Tregs
and regulatory B cells (Bregs) and increases allergen-specific
IgG4 levels (Fennis et al. 2022; Głobińska et al. 2018; Palomares
et al. 2017). ASIT decreases the IgE-to-IgG4 ratio and reduces the
number of mast cells and eosinophils in the tissue and limits the
release of their mediators as a long-term effect (Głobińska et al.
2018). In dogs, a shift to a Th1 cell response, an increase in IgG
and IL-10 levels, and the appearance of more Treg cells have all
been demonstrated (Fraser et al. 2004; Hou et al. 2008; Keppel
et al. 2008; Shida et al. 2004). Thus, the ASIT mechanism in dogs
is parallel to that of humans.

In addition, a Malassezia infection was observed on the left
TECA lesion in this patient. Malassezia spp., lipophilic non-lipid-
dependent yeasts, are normal microflora in the skin of healthy
dogs, but they can become pathogens in conditions such as atopic
dermatitis (Chen and Hill 2005). Acting as pathogens, Malassezia
spp. cause IgE-mediated hypersensitivity and exacerbate the
clinical symptoms of CAD (Scheynius et al. 2002; Sonesson et al.
2013). Impairment of the skin barrier caused by worsening of
clinical symptoms leads to a progression of Malassezia infection
and ASIT can prevent deterioration of clinical symptoms by
reducing allergen-specific IgE (Głobińska et al. 2018; Sonesson
et al. 2013). Also, there is a study in dogs that demonstrated
ASIT allowed for a significant reduction in antifungal and anti-
inflammatory therapy, which reduces the risk of pharmacological
side effects (Åberg et al. 2017). ASIT can sometimes achieve a
permanent cure (DeBoer 2017). Therefore, medications were able
to be withdrawn in this patient after ASIT. Notably, the symptoms
did not recur during a year follow-up period.

Neurologic signs of otitis media include facial nerve paresis or
paralysis, Horner’s syndrome and peripheral vestibular disease
(e.g. head tilt, horizontal or rotary nystagmus, circling or falling
toward the side of the lesion) (Nelson and Couto 2014; Platt and
Olby 2013). This is because the facial nerve travels through the
incomplete facial canal before exiting the stylomastoid foramen,
and is exposed to the middle ear cavity (Platt and Olby 2013).
When neurologic signs are present it may be permanent despite
treatment (Nelson and Couto 2014). In this patient, the head tilt
remained after treatment, which seems to be due to permanent
vestibular (CN8) nerve damage.

There is a limitation in that ASIT was started after TECA surgery
in this patient. Therefore it is unknown whether refractory otitis
media can be successfully managed with ASIT without surgery.
In addition, there is a lack of clear evidence of resolution because
additional imaging was not re-performed after the improvement
of the abscess. However, unlike before when symptoms recurred
immediately after tapering of medication, long-term mainte-
nance without recurrence suggests a therapeutic effect of ASIT.
Nonetheless, this is the first case to show the effectiveness of ASIT
in refractory otitis media in which previous medication therapy

and surgery were not effective. In conclusion, it will be helpful
to consider ASIT as a major treatment option for refractory otitis
mediawhichhas recurred evenwith long-term systemic or topical
steroid therapy.

4 Conclusion

This report showed that ASIT is a potential treatment for
otitis media in which previous anti-inflammatory and antibiotic
treatment was not effective. For successful management in dogs,
the underlying cause of otitis media should be treated first rather
than surgery.
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