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Abstract

Introduction. A clinical case of proliferative and necrotizing otitis externa (PNOE) in an elderly cat has been described,
i.e. diagnostics and treatment with tacrolimus. This syndrome of unknown etiology occurs in cats aged from 2 months to
12 years. It bilaterally affects the concave pinnae and the external acoustic pore. Disease development in the ear canal is
accompanied with the secondary bacterial or Malassezia otitides. Fifteen foreign studies investigating PNOE in cats and
dogs published in the period of 2000-2025 have been reviewed.

Materials and Methods. In November 2024, the owners of a five-year-old cat attended to the veterinary clinic “Center”
(Rostov-on-Don) with the complaint on frequent otitides in their pet. PNOE diagnosis was based on the animal’s medical
history, clinical examination, microscopic and cytological examination of discharge from ears (performed in the “Vet
Union” veterinary laboratory, Moscow). Treatment included topical application of 0.1% tacrolimus ointment.

Results. Examination of the inner surface of the auricles revealed stenosis of the external ear canals and a significant
number of black, dry crusts. An ear culture test revealed secondary microbial contamination with Pseudomonas aeru-
ginosa, Klebsiella oxytoca, and Enterobacter cloacae; whereas, Candida or Malassezia spp fungi were not isolated. Also,
during microscopy of earwax, no mites of the genus Otodectescynotis were isolated. After 4 weeks of treatment with 10
g of 0.1% tacrolimus ointment applied topically, normalization of condition was noticed during the otoscopic examination
of the auricles.

Discussion and Conclusion. The efficiency of treating PNOE in cats with tacrolimus ointment applied topically to the
auricle crusts has been proved. The data and photographs presented in the article may be useful for practicing veterinarians
for diagnostics and treatment of this relatively rare disease.
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OPMZMHaJleOe amnupudeckoe uccnedosanue

Kaunnveckuii ciyqaii mpojimgepaTHBHOT0 U HEKPOTH3HPYIOIIero Hapy:kuoro oruta (PNOE)
Y BO3PACTHOM KOIIKH

KouerkoBa A.JO. "/, ®omuna A.C. "'

JIoHCKOM rocy1apCTBEHHBII TeXHUYECKHI YyHUBEpCUTET, T. PocToB-Ha-/lony, Poccuiickas ®enepanus

< a_bogun@mail.ru

AHHOTaLUA

Beseoenue. OnmcaH KIMHWYECKUI ciaydail mponmdepaTuBHOTO W HEKpoTusupymomero HapyxHoro otura (PNOE) y
B3POCIIOHN KOIIKH — JUArHOCTUKA U JIEUYEHUE C IPUMEHEHUEM TaKponuMyca. JlaHHbINH CUHAPOM HEU3BECTHOM 3THOJIOTUU
BO3HHUKACT y KOIIEK B BO3PAcTe OT 2 MecsIeB 10 12 yieT: bunarepaabHO MOpaXkaeTcs BOTHYTAs YacTh YITHON paKOBHHEI
U Hapy>KHOE CIIyXOBOE OTBEPCTHUE; PACHPOCTPaHEHHE 3a00JEBAHMS MO CIYyXOBOMY NPOXOTY COIPOBOXKAACTCS BTOPH-
HBIMHM 0aKTepUaIbHBIMU MJIM MajlacCe3MO3HBIMH OTUTaMH. PaccMoTpeHbl 15 3apyOexHbIX HccieloBaHUN Tponudepa-
TUBHOTO Y HEKPOTU3UPYIOIIEr0 HAPY>KHOTO OTUTA y KOILIEK U cobak, omyonukoBaHHbIX B 2000-2025 rr.

Mamepuanst u memoowt. B Hosi0pe 2024 1. B BeTepuHapHyo KIMHUKY «LlenTp» (r. PocToB-Ha-/loHy) oOpaTuinch Bia-
JIEJTBIIBI MSITUICTHEH KOIIKH C JKaI000# Ha YacThie OTUTHI Y )KHBOTHOTO. Jlnarnoctrka PNOE Obuta ocHOBaHa Ha TaHHBIX
aHaMHe3a, KITMHUYEeCKOT0 0CMOTPa, MUKPOCKOIIMYECKOTI'0 ¥ IIUTOJIOTMYECKOT0 UCCIIeIOBAHUS COJIEPKUMOTO YIIHOTO Ka-
Hana (BerepuHapHas saboparopus Vet Union, r. Mocksa). Tepamnus npoBoguinacek ¢ npumenernem 0,1% masu Takponn-
Myca HapyXHO.

Pesynomamul uccinedosanus. llpn ocMoTpe Ha BHYTPEHHEH IMOBEPXHOCTH YIIHBIX PAKOBHH ObUI OOHAPY)KEH CTEHO3
HapyXHBIX CIYXOBBIX IIPOXO/I0B, 3HAUYNTEIHFHOE KOINYECTBO YEPHBIX U CYXUX Kopodek. [Ipu noceBe Marepuana u3 ciy-
XOBOT'O MPOX0/Ia Ha MUKPO(IIOPY BISIBICHO BTOpUUHOE MUKpOOHOE o6cemeneHue (Pseudomonas aeruginosa, Klebsiella
oxytoca u Enterobacter cloacae); mpu stom rpubkos poga Candidaspp u Malasseziaspp He BoisiBieHo. [Ipu MUKpPOCKO-
MUYECKOM aHallM3e YIIHOM cepbl kiemield poma Otodectescynotis taxke He BbisBiaeHO. Ilociie mMpoBeaeHHs TEpATUH C
npumererreM 10 r 0,1% mas3u TakponuMyca Hapy>kKHO uyepe3 4 HeJelu MPU OTOCKOIMYECKOM HCCIICIOBAHUM YIIHBIX
PaKOBHMH OTMEUEHa HOpMaJIU3aIisl COCTOSTHHUS.

Oocyacoenue u 3axmouenue. Jloxazana s¢pgexruBHocts jedyennss PNOE y komiek ¢ mpuMeHEHHEM TakpoJuMyca
Hapy>XHO Ha KOPOYKH YITHBIX PAKOBHH TOIHMKAIBHO. [IpecTaBieHHBIC B CTaThE JaHHBIC U (OTOMATEPHAIIBI MOTYT OBITH
MOJIE3HBIMH JUTA NIPAKTHKYIOIIEr0 BETEPHHAPHOTO Bpada MMPH JUATHOCTHKE W JICICHUH 3a00JI€BaHUs, PETUCTPHPYEMOTO
JIOCTATOYHO PEAKO.

KaioueBble cjioBa: KIMHUYECKUH cydai, KOIIKY, NpoiardepaTHBHBIN U HEKPOTH3HUpYIOMmKii HapyxHbIi otut, PNOE,
TaKpOJIMMYC

HNudpopmanuonnoe coryiacue: [lomydeHo coriacue Braaesnblia Ha TyOIMKaNHUIO.
Hcrounuku punancupoBanusi: VccneioBaHue NpoBeAeHO 3a CUET BIaJelblIa.

s murupoBanus. Kogerkosa A.1O., @omuna A.C. Knuanueckuii ciydait npoirdepaTuBHOTO U HEKPOTU3UPYIOIIETO
Hapyxuoro oruta (PNOE) 'y  Bo3pactHO#M 2026;25(1):34-40.
https://doi.org/10.23947/2949-4826-2026-25-1-34-40

KOIIIKH. BemepuHapHa}Z namoJiocust.

Introduction. Proliferative and necrotizing otitis ex-
terna (PNOE) in cats is a syndrome of unknown etiology
[1] that is quite rare. By 2025, 21 cases of PNOE had been
reported in the literature [2]. Proliferative and necrotizing
otitis in kittens was first described in [1, 3]. Initially, it
was believed that only kittens under 1 year old were sus-
ceptible to the disease, but it has now been established
that PNOE occurs in cats aged of 2 months to 12 years,
and, most often the disease is being recorded by the age
of 4 years [3-6]. Breed susceptibility has not been re-
vealed, however, sex-based susceptibility is being rec-
orded—out of 22 cases,16 were recorded in male cats [6].

The etiology of the disease is unclear, although its re-
lation to the immune system is assumed [1, 7]. This as-
sumption is supported by the possibility of PNOE treat-
ment with topical and systemic immunomodulators [2].
This is likely due to T-cell-induced caspase-positive
apoptosis of epidermal keratinocytes, which has features
common with such diseases as erythema multiforme [5].
So far, the infectious agents, including that of feline viral
diseases, have not been associated with this disease; their
involvement in its occurrence has not been proven [6].
The authors [1, 3] describe a similar case of otitis in a
kitten with the histopathological features, immunohisto-
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chemical staining results, and response to treatment con-
sistent with keratinocyte apoptosis induced by skin-infil-
trating T-cells.

Most often, PNOE bilaterally and symmetrically af-
fects the concave pinna and the external acoustic pore, but
can also develop along the ear canal and cause secondary
bacterial or Malassezia otitides, accompanied by crusting
and purulent discharge [3, 5-8]. Lesions are attributed with
erythematous plaques with hyperkeratotic crusts tight to
the pinna. Crusts are most often golden to dark brown in
colour, indicating severe hyperkeratosis and parakeratosis
[8]. In case of trauma, ulcers with some haemorrhages are
observed. Characteristic lesions can also localize in the cat
muzzle, in the periocular or perioral regions. Generalized
lesions, which get spontaneously healed, are also reported
in some publications [1, 5, 6].

The main changes observed during histopathological
examination of skin biopsies in cats with PNOE were epi-
dermal and follicular hyperplasia. This lesion underlies the
term used to describe the disease, namely, the proliferative
otitis [1, 5, 6]. Necrotic changes, which underlie the second
term used to describe the disease, are less pronounced, and
dyskeratosis is rarely observed. The histopathological anal-
ysis revealed the differences between otitis and dyskerato-
sis which mainly referred to dyskeratoses. The initial diag-
nosis would be an adverse reaction to topical medications;
however, satellite cell apoptosis and fewer hyperplastic
changes could be expected in this condition [3].

As reported in [9], treatment of PNOE variants, such as
additional auricular dermatitis and middle ear lesions, with
systemic immunosuppressants proves to be efficient: a sick
cat responded favourably to treatment with cyclosporine,
systemic prednisolone, and topical tacrolimus. In publica-
tion [10], two clinical cases of the successful use of
oclacitinib in treatment of cats with PNOE were noted, when
standard therapy with tacrolimus didn’t result in the ex-
pected response. Oclacitinib is an inhibitor of Janus kinase-
1 (JAK1), which affects the signaling pathways of cytokines
participating in the development of pruritus and allergic der-
matitis [11]. Although the use of oclacitinib is not recom-
mended in cats, some publications indicate that this drug
may have a therapeutic effect in various immune-mediated
and autoimmune diseases in dogs and cats [3, 4, 12, 13].

Otitis externa is relatively rare reported in cats com-
pared to dogs and is most often associated with ear mite
infestations, inflammatory polyps, ear canal neoplasia, and
associated allergic conditions.

The present article describes a clinical case of prolifer-
ative and necrotizing otitis externa in an elderly cat, the di-
agnosis and efficient treatment thereof with tacrolimus.

Materials and Methods. A five-year-old spayed Scot-
tish Fold cat was admitted to the veterinary clinic “Center”
(Rostov-on-Don) in November 2024 with atypical prolif-
erative lesions in both ear canals. According to the owners,
the animal had been suffering from recurrent otitis for two

years. The cat was kept in an apartment; the owners did not
own any other pets.

PNOE was diagnosed based on the patient’s medical his-
tory, clinical examination, and microscopic and cytological
examinations of the ear canal discharge. Two samples were
collected from each pinna for laboratory testing: one for mi-
croscopy (to exclude Otodectescynotis) at x 10 magnification
(Olympus CX23 microscope, Japan); another for cytological
examination. A swab sample was fixed, stained with “Di-
ahim-Diff-Quick” dye (“ABRIS+” Research and Production
Company, Russia), and examined using the same micro-
scope at x100 magnification. Otoscopy was performed using
a light otoscope (Welch Allyn Inc., USA).

Microbiological testing was performed at the “Vet Un-
ion” laboratory (Moscow). Earwax microscopy was per-
formed in the laboratory of the clinic using an Olympus
CX23 microscope at x10 magnification.

The ear culture test, antibiotic sensitivity test, and fun-
gal culture test for Candida spp. and Malassezia spp. were
also performed at the “Vet Union” veterinary laboratory.

Treatment included topical application of 0.1% tacroli-
mus ointment (Protopic, Astellas Pharma, Japan).

A general examination 4 weeks after treatment was per-
formed using a Welch Allyn light otoscope.

Research Results. According to the medical history, in
the previous months, the cat had been treated with numer-
ous topical medications against ear parasites, yeast, and
bacterial infections that included compound drops contain-
ing 5% Baytril and dexamethasone. The cat systematically
received a single topical application of selamectin (Strong-
hold, manufactured by Zoetis (formerly Pfizer Animal
Health), USA) and amoxicillin + clavulanic acid (Krka,
Slovenia) at a dose of 15 mg/kg twice a day for 14 days.

The ear culture test and antibiotic sensitivity test, revealed
the following microorganisms: Pseudomonas aeruginosa,
Klebsiella oxytoca, and Enterobacter cloacae (Fig. 1). The re-
sults of microbiological analysis proved to be characteristic
not of an infection, but of the secondary microbial contamina-
tion. The fungal culture test for fungi of the genus Candida
spp. and Malassezia spp. did not reveal any fungi (Fig. 2).

A general examination revealed no other skin lesions.
Bilateral lesions were found on the inner surface of the pin-
nae. Stenosis of the external ear canals and a significant
number of black, dry crusts were also detected. Minor
bleeding was noted during trauma and diagnostic testing
(Fig. 3). An otoscopic examination could not be performed
during first consultation due to stenosis of the ear canals.
Examination of the nasopharynx revealed no anatomical or
pathological changes.

Initially, the following differential diagnoses were con-
sidered: otoacariasis (parasitic otitis), which might have
not been healed with a single application of spot-on drops,
and chronic bacterial or yeast otitis externa secondary to
otitis media (or, less likely, to bilateral ear polyps).



Kochetkova AYu, et al. A Clinical Case of Proliferative and Necrotizing Otitis Externa (PNOE) in an El-derly Cat

Ear culture test (discharge from external ear canal)

1 Pseudomonas aeruginosa 1077 SFU/swab
2 Klebsiella oxytoca 1077 SFU/swab
3 Enterobacter cloacae 1077 SFU/swab
Sensitivity to medications 1 2 3
AMPICILLIN R R
AMOXICILLINE CLAVULANAT S R
CO-TRIMOXAZOL R
CEFOTAXIME R S S
CEFTAZIDIME S S
CEFTRIAXON R S S
CEFEPIME R S S
GENTAMICIN S
AMIKACIN S
ENROFLOXACIN S S S
Comments

S — Susceptible

R — Resistant

I — Intermediate resistant

Comments to the lab test application

Localization: discharge from external ear canal

Test results are not a diagnosis; a consultation with a specialist is required.

Fig. 1. Results of ear culture test and antibiotic sensitivity test

The fungal culture test for fungi of the genus Candida spp.
and Malassezia spp. and Antimycogram

1. Candida spp. growth is not detected
2. Malassezia spp growth is not detected

Fig. 2. Results of ear fungal culture test for fungi of the genus Candida spp. and Malassezia spp.

Fig. 3. Proliferative and necrotizing otitis in a cat before treatment
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The earwax microscopy for the presence of Oto-
dectescynotis mites was negative, and cytological exami-
nation identified only keratinocytes (Fig. 4).

Treatment began with topical application of 10 ¢
of 0.1% Protopic ointment to the auricular crusts. After
three days of treatment, the condition of the pinnae im-
proved significantly (Fig. 5).

The cat was re-examined after 4 weeks of therapy. Oto-
scopic examination revealed both the ear canal and pinnae
to be in normal condition. A small amount of earwax still
obscured the tympanic membrane on the left side, whereas
the tympanic membrane on the right side was normally vis-
ible (Fig. 6). Cytological examination of the earwax re-
vealed only keratinocytes.

Fig. 4. Cytology of the swab sample from a cat with PNOE. Microscopy presents keratinocytes +++. Staining with “Diahim-Diff-
Quick”. Magnification x100.

Fig. 5. View of the pinna after three days of using Protopic ointment
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Fig. 6. Condition of the pinna in dynamics after 4 weeks of therapy

Discussion and Conclusion. If possible, the otoscopic
examination to evaluate the condition of external acoustic
pore and the integrity of the tympanic membranes should
always be performed in animals with otitis externa [14, 15].
Otoscopy or video otoscopy allows a veterinarian to diag-
nose and prognosticate this disease. However, in cats with
proliferative and necrotizing otitis externa, an otoscopic
examination is not always possible due to the large number
of crusts that accumulate in the ear canals. Pruritus may or
may not be present, but secondary bacterial or yeast otitides
externa are always present [1, 5]. In our case, the pinnae
were not affected, and lesions similar to that discussed
above affected only the external ear canals.
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