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Abstract

Background and Clinical Significance: Otitis media with effusion (OME) is characterized
by persistent middle ear effusion without acute infection. Type 2 inflammation, mediated
by IL-4 and IL-13 signaling via the IL-4Rα receptor, has been implicated in the pathogen-
esis of chronic rhinosinusitis with nasal polyps (CRSwNP), asthma, and possibly OME.
Refractory OME in adults remains a therapeutic challenge, as conventional treatments
often fail to achieve long-term resolution. Targeted biologic therapies that modulate type 2
inflammation may offer a novel treatment option. Case Presentation: We report the case of
a 60-year-old man with a 15-year history of allergic rhinitis and CRSwNP, complicated by
recurrent asthma exacerbations, who presented with bilateral aural fullness, hearing loss,
and tinnitus. His symptoms persisted despite repeated tympanic punctures, Eustachian
tube insufflation, and corticosteroid therapy. Otoscopy revealed dull tympanic membranes
with effusion, and audiometry showed conductive hearing loss with a B-type tympanogram
on the left. Laboratory findings demonstrated mild peripheral eosinophilia. The patient
was diagnosed with OME, likely secondary to type 2 inflammation. After nine biweekly
injections of Stapokibart (CM310)—a humanized monoclonal antibody targeting IL-4Rα—
aural fullness completely resolved. Otoscopic findings and tympanograms normalized, and
hearing thresholds improved significantly. Retrospective evaluation using Iino’s diagnostic
framework suggested that the patient did not meet the full criteria for eosinophilic otitis me-
dia (EOM); nevertheless, marked symptomatic and functional improvement was achieved.
No recurrence or adverse effects were observed during follow-up. Conclusions: This case
suggests that IL-4Rα blockade with Stapokibart may be effective in treating refractory OME
associated with type 2 inflammation, even in patients who do not fulfill the diagnostic
criteria for EOM. These findings highlight the potential of anti-IL-4Rα biologics as a novel
therapeutic option for middle ear diseases driven by type 2 inflammation.

Keywords: IL-4Rα inhibitor; Stapokibart; aural fullness; otitis media with effusion;
allergic rhinitis

1. Introduction
Otitis media with effusion (OME) is characterized by the persistent presence of non-

purulent serous or mucoid fluid within the middle-ear cavity [1,2] and commonly presents
with symptoms such as aural fullness and hearing impairment [3]. The potential etiologies
of OME include local malignancies—most notably nasopharyngeal carcinoma—sinonasal
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diseases, laryngopharyngeal reflux, and Eustachian tube dysfunction [4]. The condition
is also more frequently observed in allergic individuals compared with non-allergic pop-
ulations [5]. Historically, atopic diseases were often underestimated as risk factors for
recurrent or persistent otitis media, although accumulating evidence now indicates that the
prevalence of OME is significantly higher in patients with allergic disorders than in healthy
individuals [6].

Allergic rhinitis (AR) is a chronic, IgE-mediated type-2 inflammatory disease [7]. In-
flammatory cytokines such as IL-4 and IL-13 may impair Eustachian tube function, leading
to middle-ear effusion, aural fullness, and conductive hearing loss. Allergic inflammation of
the nasal mucosa may influence the nasopharynx and middle ear through two major path-
ways: (1) by releasing mediators, cytokines, and other inflammatory factors that migrate
into nasal secretions and subsequently reach the Eustachian tube orifice, and (2) through
primary AR-related epithelial barrier defects, which are characterized by mucosal edema
and excessive nasal secretions. These changes reduce the mucosa’s resistance to pathogen
invasion and increase susceptibility to recurrent infections [8]. Consequently, patients with
AR generally have a higher risk of developing Eustachian tube dysfunction [9]. Current AR
management includes allergen avoidance, H1-antihistamines, intranasal corticosteroids,
allergen-specific immunotherapy (AIT), and patient education. However, despite receiving
standard-of-care (SoC) therapy, 62% of patients report dissatisfaction due to limited long-
term efficacy and persistent residual symptoms [10]. For patients in this category, biologic
therapy has emerged as a novel and more effective treatment option.

For patients with this refractory disease, biologic therapy was initiated as a novel and
more effective therapeutic approach. Stapokibart (CM310) is a humanized antibody that
targets IL-4Rα and effectively inhibits its interaction with both IL-4 and IL-13, which are
key cytokines involved in type 2 inflammation [10,11]. The indications for this biologic
agent are as follows: 1. Atopic dermatitis: For the treatment of moderate-to-severe atopic
dermatitis in adults who have not responded adequately to topical therapy or for whom
topical therapy is not suitable. 2. Chronic sinusitis with nasal polyps: For adults with
chronic sinusitis with nasal polyps who have inadequate response to glucocorticoid therapy
and/or surgery, used in combination with intranasal glucocorticoid therapy. 3. Seasonal
allergic rhinitis: For adults with moderate to severe seasonal allergic rhinitis who have
inadequate symptom control after treatment with intranasal glucocorticoids combined
with antihistamines. In treating a patient with concurrent chronic sinusitis with nasal
polyps and seasonal allergic rhinitis, we observed that Stapokibart not only alleviated nasal
symptoms but also relieved the patient’s long-standing complaints of “aural fullness”. Since
OME is not currently an approved indication for Stapokibart, we have compiled this case
report to share this unexpected therapeutic effect and to explore the possible therapeutic
value of Stapokibart in alleviating ear fullness secondary to type 2 inflammation. Written
informed consent was obtained from the patient for publication of this case report and any
accompanying images.

2. Case Presentation
A 60-year-old man presented with recurrent bilateral aural fullness, hearing loss, and

tinnitus. He had a 15-year history of allergic rhinitis and CRSwNP, and multiple asthma
exacerbations. His symptoms had been recurrent and refractory to conventional therapies,
including tympanic puncture, Eustachian tube insufflation, and corticosteroid treatment.
On otoscopic examination, both tympanic membranes appeared dull with visible effusion
(Figure 1A). Audiometry revealed conductive hearing loss with a B-type tympanogram
in the left ear and A-type in the right ear(Figure 2A). His peripheral eosinophil count was
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mildly elevated (0.13 × 109/L), and Phadiatop screening was negative. He was diagnosed
with OME, likely secondary to type 2 inflammation.

Figure 1. (A) Otoscopic image taken in February, demonstrating bilateral middle ear effusion.
(B) Otoscopic images showing resolution of middle ear effusion in both ears, June 2025.

 

Figure 2. (A) shows the wideband impedance audiometry results prior to treatment, revealing a
Type B curve (red font) in the left ear and a Type A curve (red font) in the right ear. (B) displays the
follow-up wideband impedance audiometry results after treatment, indicating Type A curves (red
font) in both ears. The multi-colored lines in the WB Absorbance Example panel are solely used to
illustrate and distinguish the different pathological absorbance patterns. The dashed box is used to
mark the peak region of the tympanogram.

The patient was initiated on Stapokibart (CM310), a humanized anti-IL-4Rα mono-
clonal antibody, on 13 March 2025 (600 mg loading dose, followed by 300 mg biweekly).
By June, his ear congestion symptoms had improved significantly. Otoscopic examination
showed that both eardrums were intact with no obvious fluid accumulation (Figure 1B).
Tympanometry showed A-type curves bilaterally (Figure 2B). Audiometric testing indi-
cated an improvement in hearing thresholds, particularly in the left ear (Figure 3). At the
most recent follow-up on 8 July 2025, he had received nine injections, with no recurrence
of ear symptoms. CT imaging showed mild sinusitis, and the peripheral eosinophil count
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remained mildly elevated. The condition of the patient’s nasopharynx is shown in Figure 4.
Before treatment, polyps and other inflammatory changes were observed in the nasal cavity.
After treatment, these findings showed noticeable improvement, and the openings of both
Eustachian tubes appeared normal and unobstructed. The patient has not experienced
any drug-related adverse reactions since the start of treatment (possible side effects of
Stapokibart are listed in Table 1).

Figure 3. (A) shows the pure-tone audiometry results before treatment. (B) shows the pure-tone
audiometry results after treatment. The horizontal axis in the figure represents the test frequencies,
and the vertical axis indicates sound intensity. Frequency is shown in hertz (Hz), and sound intensity
is shown in decibels hearing level (dB HL). Adjacent air-conduction thresholds are connected with
solid lines, while bone-conduction thresholds are connected with dashed lines or left unconnected.
Typically, the right-ear audiogram curve is drawn in red and the left-ear curve in blue. The yellow-
shaded area in the figure is the speech spectrum, also known as the “speech banana.” It represents
the frequencies and intensities of vowels and consonants when spoken at everyday conversational
levels (65–70 dB SPL).

Table 1. Stapokibart Adverse Reaction List.

System Organ Class Frequency Adverse Reaction

Infections and infestations Common Conjunctivitis

General disorders and
administration site conditions Common Injection site reaction *

Musculoskeletal and connective
tissue disorders Common Arthralgia (Joint pain)

Eye disorders

Common Dry eye

Uncommon Blepharitis (Eyelid
inflammation)

Uncommon Keratitis (Corneal
inflammation)

Immune system disorders Rare Hypersensitivity reaction
* Injection site reactions include the following events: injection site reaction, injection site erythema, injection site
pain, injection site swelling, and injection site induration.
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Figure 4. (A) shows the pre-treatment nasopharyngoscopy findings, revealing polyps in both the
middle nasal meatus and olfactory cleft, accompanied by purulent nasal discharge. (B) demonstrates
the post-treatment nasopharyngoscopy findings, with smooth mucosa in the nasopharynx and normal
openings of both eustachian tubes.

3. Discussion
Otitis media (OM) arises from the intricate interaction between viral and bacterial

pathogens and the host’s immune response, with all recognized contributing factors ulti-
mately linked to these two central mechanisms [12]. The pathogenesis of otitis media with
effusion (OME) is thought to involve the following process: after a viral or bacterial infec-
tion, congestion of the respiratory mucosa—including the nasopharynx and Eustachian
tube—leads to Eustachian tube dysfunction, which compromises the middle ear’s capacity
for mucociliary clearance and pressure equilibration. Persistent dysfunction may allow
pathogenic microorganisms from the nasopharynx to enter the middle ear cavity, initiating
inflammatory responses. Moreover, overproduction of mucin proteins disrupts normal
mucociliary transport, resulting in the retention of viscous effusion within the middle ear
space [12].

Based on the patient’s history and imaging, his ear symptoms were closely linked
to Eustachian tube dysfunction, a well-recognized complication in upper airway inflam-
matory disorders such as CRSwNP and allergic rhinitis. The underlying mechanism is
often attributable to edema and obstruction of the nasal and nasopharyngeal mucosa,
which disrupts pressure regulation in the middle ear [13]. Aural fullness in the patient’s
ear may be attributable to Eustachian tube dysfunction, a condition often associated with
conductive hearing loss. In the present case, the patient’s bone-conduction thresholds
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improved after treatment. Similar findings have been reported in previous studies, where
improvement in bone-conduction thresholds was observed in approximately 10% of pa-
tients who underwent surgery for chronic otitis media [14,15]. These observations suggest
that bone-conduction impairment in such patients may be, at least in part, reversible.
The underlying mechanisms are thought to involve both mechanical and biochemical
factors. Specifically, the toxic effects of inflammatory mediators released during chronic
middle-ear inflammation may transiently disrupt inner-ear physiology, while mechanical
changes within the middle ear can also alter cochlear sound transmission. In many cases,
these two mechanisms likely act synergistically. Therefore, it is generally considered that
bone-conduction abnormalities associated with chronic otitis media may result from the
chronic inflammatory process itself [16]. Eustachian tube dysfunction should be considered
a diagnosis of exclusion. Sinonasal inflammation—often transient and reversible—can
precipitate dysfunction of the Eustachian tube, particularly when triggered by allergic
responses [17,18]. In addition, periostin has been detected within the thickened mucosa
and is believed to be associated with the persistence of inflammation [19]. Takeshita Y
et al. suggested that a reduction in IL-4 and/or IL-13 levels may suppress periostin pro-
duction, thereby alleviating inflammation and subsequently improving Eustachian tube
obstruction [20].

Importantly, this patient had multiple type 2 inflammation–related conditions, includ-
ing CRSwNP, allergic rhinitis, and asthma. Previous studies have shown that IL-4 and IL-13
are key cytokines driving type 2 inflammation, leading to chronic mucosal inflammation
in the nasal cavity, paranasal sinuses, and middle ear [10]. This inflammatory process can
impair Eustachian tube patency and promote the development and persistence of OME.
Conventional management—including polypectomy, anti-inflammatory medications, and
Eustachian tube ventilation therapies—may provide only short-term relief, as they do not
address the underlying, sustained inflammatory drive, resulting in a high recurrence rate.

In this case, following failure of standard therapy, the patient was started on Stapok-
ibart. Although Stapokibart is currently approved in China for atopic dermatitis, CRSwNP,
and seasonal allergic rhinitis, its efficacy in OME has not been reported [21]. In this patient,
treatment was followed by marked resolution of bilateral aural fullness, normalization of
tympanograms to A-type bilaterally, improvement in hearing thresholds, and sustained
symptom control throughout follow-up without relapse.

In previous studies, biologic agents have been reported for the treatment of
eosinophilic otitis media (EOM)—a rare, refractory, and chronic type of otitis media char-
acterized by highly viscous middle ear effusion, elevated eosinophil counts in both the
effusion and peripheral blood, and frequently associated comorbidities such as nasal polyps
and asthma [22]. Favorable therapeutic outcomes have been achieved; for instance, Saori
Kikuchi et al. retrospectively analyzed 29 patients with EOM and evaluated the efficacy
of mepolizumab and dupilumab according to individual clinical characteristics. Both
biologics demonstrated marked therapeutic effects within six months of administration,
which remained stable for up to twelve months without recurrence [23]. Similarly, Daiki
Nakashima et al. reported that dupilumab was effective in all EOM patients included in
their study, suggesting that EOM may represent a distinct single endotype in which IL-4
and IL-13 play key roles in the pathogenesis [24]. It was further proposed that dupilumab
may improve EOM by enhancing Eustachian tube function [20]. Although the patient in
this case exhibited several features resembling eosinophilic otitis media (EOM), a retro-
spective assessment based on the diagnostic and scoring criteria proposed by Iino et al.
indicated that the criteria for EOM were not fully met [25]. The condition was therefore
classified as refractory OME rather than true EOM. Nevertheless, we cannot entirely ex-
clude the possibility that this case represents an atypical or partial subtype within the EOM
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spectrum. However, treatment with Stapokibart resulted in a remarkable improvement in
ear fullness and hearing function. This observation indicates that biologic therapy targeting
IL-4Rα may also benefit patients with Eustachian tube dysfunction or OME secondary to
type 2 inflammation, even in the absence of definitive EOM. This potentially expands the
therapeutic applicability of anti-IL-4Rα biologics.

Given that Stapokibart shares a highly similar mechanism of action with these biolog-
ics, and considering the clinical course of our patient, we suggest that this agent not only
controls sinonasal inflammation but also ameliorates middle ear conditions associated with
Eustachian tube dysfunction, thereby providing a novel therapeutic option for recurrent
and treatment-resistant OME. Although this indication is not yet approved, these findings
provide preliminary support for its potential role and highlight the need for prospective
clinical trials to confirm its efficacy and safety. This case also reinforces the concept of
unified airway disease and the importance of comprehensive management across the upper
and lower airways in type 2 inflammatory disorders.

4. Conclusions
OME is a common comorbidity in patients with CRSwNP [22]. Type 2 inflammation,

driven by IL-4 and IL-13, plays a key role in chronic nasal and middle ear pathology [10].
This patient’s symptoms correlated with rhinitis exacerbations, indicating unified airway
involvement. Traditional therapies failed to provide long-term relief. Following Stapokibart
treatment, symptoms markedly improved, suggesting potential benefits of IL-4Rα inhibi-
tion in restoring Eustachian tube function and resolving middle ear effusion. Although
not currently an approved indication, this case provides preliminary evidence support-
ing Stapokibart’s potential utility in managing OME symptoms in type 2 inflammatory
conditions. Further clinical trials are needed to confirm its efficacy and safety in this context.
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