


Fungal Dermatoses in Canines: Integrating Cytology, Epidemiological Pattern and Therapeutic Response

ABSTRACT
Background: Canine dermatological disorders commonly involve fungal pathogens such as dermatophytes and Malassezia, with potential zoonotic implications. Their prevalence varies with environmental and host factors, remaining a significant concern in clinical practice.
Aims: This study aimed to investigate the epidemiological patterns, clinical presentations, diagnostic findings, and Atherapeutic outcomes of fungal dermatitis in canine.
Study design: Prospective observational study.
Place and Duration of Study: Veterinary Clinical Complex, DGCN, College of Veterinary and Animal Sciences, CSK Himachal Pradesh Krishi Vishvavidyalaya, Palampur (H.P.), from February 2021 to April 2022.
Methodology: Forty dogs presenting with dermatological signs suggestive of fungal infection underwent detailed clinical examination, including lesion distribution and its nature. Diagnostic confirmation involved lesion-specific cytology (tape impressions, glass slide impressions, and wet swabs stained with Giemsa) and Wood’s lamp examination performed in a dark room after pre-warming the lamp. Therapeutic management consisted of oral ketoconazole combined with topical antifungal therapy until clinical resolution was achieved. Data were summarized using descriptive statistics only (percentages); no inferential statistical analysis or hypothesis testing was conducted.

Results: Pruritus (75%), alopecia (62.5%), scaling (60%), and erythema (37.5%) were the predominant clinical signs. German Shepherds (22.5%) and mongrels (20%) were most commonly affected, with males (67.5%) over-represented. Sixty percent of cases occurred during the monsoon season. Cytology revealed Malassezia pachydermatis (10–20 organisms/HPF) in 27 dogs (67.5%), while Wood’s lamp fluorescence was noted in 13 dogs (32.5%). All 40 dogs achieved complete clinical and cytological resolution by day 28 with combined systemic and topical antifungal therapy.
Conclusion: Lesion-tailored cytology served as a rapid, reliable, and cost-effective diagnostic tool for canine fungal dermatitis, predominantly driven by Malassezia. Combined oral ketoconazole and topical therapy resulted in complete resolution within 4 weeks. This study is limited by its single-centre design and reliance exclusively on cytological diagnosis.
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1. INTRODUCTION
Canine dermatological disorders rank among the most frequently encountered conditions in small animal clinical practice demanding a multifaceted understanding of underlying etiologies (Nuttall, 2004), with fungal pathogens particularly dermatophytes and yeasts playing a significant role in cutaneous infections (Bond, 2020) an also pet-associated fungal zoonoses are an emerging public health concern because of their effects on both human and animal populations, with fungi such as dermatophytes, Aspergillus spp., and Cryptococcus spp. capable of spreading between pets and humans and causing a variety of cutaneous and systemic infections (Naz et al., 2023). Dermatophytosis, and Malassezia dermatitis, represent the superficial mycoses of greatest significance in companion and farm animal health (Bond, 2010). Copetti et al. (2006) identified Microsporum canis as the predominant dermatophyte in a cohort of 1089 suspected cases, with M. canis, M. gypseum, and Trichophyton mentagrophytes accounting for over 95% of all isolates. Malassezia pachydermatis is the predominant yeast colonizing the skin and mucosa of healthy dogs, yet it frequently acts as an opportunistic pathogen when skin barrier function or immune balance is disrupted. Overgrowth leads to Malassezia dermatitis, a common, chronic, and relapsing inflammatory skin disease characterized by pruritus, erythema, scaling, greasy seborrhea, lichenification, and malodor (Guillot & Bond, 2020). 
Environmental and demographic factors have been shown to influence fungal dermatitis in dogs as reported by Singathia et al. (2014) who observed higher seasonal prevalence during the monsoon months, along with increased infection rates in male dogs. Recent epidemiological data highlight that Malassezia pachydermatis remains the predominant yeast associated with canine skin and ear disease, often acting as an opportunistic pathogen when skin barrier function or immune balance is disrupted. In a study conducted between 2023 and 2025 have documented fungal dermatitis prevalence ranging from 1.74% in general canine populations to as high as 19.11% among dermatology referrals, underscoring its clinical relevance in tropical and subtropical regions (Hobi et al., 2024).
Accurate diagnosis remains critical for effective management, with cytological evaluation serving as a cornerstone in differentiating fungal from bacterial infections. Previous studies (Scott et al., 2006; Hillier et al., 2014) have demonstrated the utility of cytology in identifying coccoid bacteria, rod-shaped organisms, and Malassezia spp., particularly in the presence of inflammatory cells and intracellular organisms. The diagnostic efficacy of cytological techniques, including impression smears, has been well established for detecting both yeast infections and concurrent bacterial involvement (Saijonmaa-Koulumies, 2002; Craig, 2003).Therapeutic strategies have evolved considerably, with systemic antifungal agents such as ketoconazole, itraconazole, and terbinafine demonstrating proven efficacy in the management of fungal dermatoses (Mihaylov et al., 2008; Moriello et al., 2017; Sharma et al., 2019). In addition, topical formulations, particularly those containing miconazole and chlorhexidine, have been shown to enhance treatment outcomes by reducing surface microbial load and preventing recurrence (Nam et al., 2013).The present study was undertaken to investigate the epidemiological pattern, diagnostic approaches, and therapeutic management of fungal dermatitis in canine.
2. MATERIALS AND METHODS
This prospective observational study aimed to elucidate the epidemiological patterns, clinical diagnostic approaches, and therapeutic outcomes of superficial fungal dermatological conditions in dogs. The research was carried out at the Veterinary Clinical Complex, DGCN, College of Veterinary and Animal Sciences, CSK Himachal Pradesh Krishi Vishvavidyalaya, Palampur (H.P.).
2.1 Animal Selection and Diagnostic Evaluation
The study was conducted over a period of one year and two months from February 2021 to April 2022. A thorough clinical examination was performed on each dog, including details on the onset of clinical signs, the distribution, and the nature of the dermatological lesions observed. To confirm fungal involvement, skin lesions were further analyzed using diagnostic techniques such as cytology and wood’s lamp examination.
All cytological samples (tape stripes, impressions from the moist surface lesions, PBS-dipped wet swabs from the dry lesions, and aspirates from the papules, pustules, and nodules) were stained Giemsa, dried, and examined.Wood’s lamp examination was performed using a handheld IndetouchTM; Wood’s lamp for dermatological examination, 4 light magnifier model; imported UV lights, which was switched on 10 minutes prior to the examination of the lesion. The lesion was first examined under white light followed by UV light in a dark room for any fluorescence under the UV lightCurtis (2001).
2.2 Therapeutic evaluation
Canines diagnosed with fungal dermatitis were treated orally with ketoconazole at a dose of 5 mg/kg body weight, administered twice daily. In addition to systemic therapy, an antifungal shampoo containing ketoconazole was used twice weekly. Topical treatment included the application of Kiskin lotion (containing ofloxacin, clobetasol propionate, miconazole nitrate, and zinc sulphate) twice daily (Kukanich, 2008; Panigrahiet al., 2013; Chakrabarti, 2013).The duration of treatment was determined based on the severity of the lesions and continued until complete clinical resolution was achieved.




[bookmark: _GoBack]3. RESULTS AND DISCUSSION
In the present study of fungal skin infections in 40 dogs, the most common clinical manifestations were pruritus (75.0%), alopecia (62.5%), scaling (60.0%), erythema (37.5%), and lichenification (25.0%).  Pruritus is reported as a dominant clinical sign in up to 70% of Malassezia cases, often accompanied by self-induced alopecia, variable scaling (kerato-sebaceous or greasy), erythema, and progressive lichenification or hyperpigmentation in chronic lesions (Scott et al. 2001a; Bajwa, 2023).The pathogenic mechanism of fungal dermatitis involves the release of toxins in the stratum corneum that cause cutaneous irritation resembling allergic contact dermatitis, with the inflammatory response further intensified by fungal proteolytic enzymes such as alpha-chymotrypsin, which increase pruritus and inflammation (Scott, 2001). The absence of deep lesions such as ulcers, pustules, or abscesses confirms the superficial nature of these infections, which is characteristic of both Malassezia overgrowth (confined to the stratum corneum) and dermatophytosis rather than invasive disease. Dermatophytes, being strictly keratinophilic and keratinolytic, attach to and invade keratinised tissues by secreting proteolytic and keratolytic enzymes that utilise keratin as a nutrient source, thereby sustaining superficial colonisation and eliciting erythema, scaling, and alopecia (Paryuniet al., 2020). 
Epidemiologically, German Shepherds (22.5%) and Mongrels (20%) were the most frequently affected breeds, while male dogs (67.5%) showed higher susceptibility than females (32.5%). A clear seasonal trend was observed, with 60% of cases occurring during the monsoon season, reflecting the role of high humidity in promoting fungal proliferation. Winter and autumn had moderate case loads (22.5% and 15%, respectively), while the lowest incidence was seen in summer (2%).In the present investigation, fungal dermatitis lesions were most frequently observed on the ears (25%), followed by the lumbar region (17.5%), tail and neck (12.5% each), and face (10%) on the dorsal surface. On the ventral surface, the ears again showed the highest prevalence (25%), with the neck, ventral abdomen, and tail each affected in 12.5% of cases. Other regions on both surfaces exhibited lower lesion frequencies, ranging from 2.5% to 10%. These findings partially align with earlier studies; Scott et al. (2001a) reported that lesions commonly occurred on the forelimbs, face, ventral abdomen, ears, digits, inguinal, and axillary regions, while Singh et al. (2012) found the highest incidence on the dorsal midline (33.23%), whole body (30.51%), hock joints and periorbital region (23.75%), and ears (12.51%). Retrospective analyses have documented a prevalence of Malassezia pachydermatis of 60.19% in dogs with ear infections and 4.11% in dogs with skin infections; a similar trend was observed in the present study, although the overall proportion of cases was comparatively higher (Dinkova et al., 2025).
Cytological examination of fungal dermatitis cases identified basophilic, unicellular, yeast-like organisms consistent with Malassezia pachydermatis(Plate.1) in 27 dogs (67.5%), with counts of 10 to 20 organisms per high-power microscopic field. Such elevated numbers in lesional skin indicate pathogenic overgrowth rather than commensal presence. Although no universal threshold exists due to variations in site, breed, and lesion type, counts exceeding 2–5 yeasts per high-power field are often suggestive of clinical relevance, particularly when correlated with inflammatory changes and response to antifungal therapy (Bond et al., 2020). Sampling methods were tailored to lesion characteristics: glass slide impression smears performed well in moist or exudative areas by preserving cellular morphology and exudate detail, while tape impression smears were superior for dry, flaky, or hyperkeratotic lesions by capturing adherent material without excessive disruption. These findings are consistent with established recommendations favoring adhesive tape preparations for detecting Malassezia in dry sites and direct impressions for moist lesions to optimize yield and diagnostic accuracy (Beale 2003; Paterson, 2019). These diagnostic approaches align with contemporary cytological criteria and recommendations for confirming Malassezia dermatitis (Hobi et al., 2024). Recent Indian data further corroborate the high diagnostic yield of lesion-specific cytology, with Subapriya et al. (2025) confirming malasseziosis in 162 dogs through identical tape-impression and culture methods. Wood’s lamp examination, applied to nearly all cases, detected green fluorescence in 13 dogs (32.5%) (Plate 2). This rate matches historical laboratory data showing fluorescence in approximately 32% of culture-positive Microsporum canis cases, reflecting limitations such as strain dependent pteridine production, prior treatments, and non fluorescent dermatophytes. More recent evaluations report sensitivities of 54–73% for M. canis, confirming Wood’s lamp as a useful but insensitive screening tool best used adjunctively with cytology (Moriello et al., 2017). One notable limitation of the present study was the exclusive reliance on cytological examination for the diagnosis of fungal dermatitis without incorporating confirmatory methods such as fungal culture or histopathology. Fungal culture on lipid-supplemented media (e.g., modified Dixon’s agar) provides greater sensitivity than cytology alone, enables species identification, and supports antifungal susceptibility testing (Bond et al., 2020; Guillot et al., 2020).

The duration of treatment was determined based on the severity of the lesions and continued until complete clinical resolution was achieved. Oral ketoconazole was used as the primary systemic antifungal for dogs with fungal dermatitis. This aligns with Kukanich (2008), who noted that ketoconazole is highly protein-bound and effective for systemic treatment of Malassezia dermatitis and dermatophyte infections in dogs. Similar efficacy has been reported by Panigrahi et al. (2013) and Chakrabarti (2013) in managing dermatomycosis and Malassezia related dermatitis with oral ketoconazole (typically 5–15 mg/kg daily). Adjunctive therapy included antifungal ketoconazole shampoo (bathing once or twice weekly) and twice-daily topical application of Kiskin lotion (ofloxacin, clobetasol propionate, miconazole nitrate, zinc sulphate). All dogs achieved full clinical recovery by day 28. This rapid resolution observed by day 28 is consistent with literature on combined systemic and topical azole therapy for Malassezia dermatitis, where significant improvement often occurs within 2–4 weeks (Selvi et al., 2024). Overall, the results support the established efficacy of ketoconazole-based combined regimens for canine fungal/Malassezia dermatitis, achieving resolution within a practical timeframe.
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Plate.1 Cytology of Malassezia pachydermatis, appearing oval to elongated with thick walls and characteristic unipolar budding, giving a peanut/footprint shape
[image: ][image: ]
Plate. 2 Wood’s lamp examination showing characteristic green fluorescence in dermatophytic fungal dermatitis.

CONCLUSION
This study shows that canine fungal dermatitis, mainly Malassezia driven, presents with prominent pruritus, alopecia, and scaling, peaks during the monsoon, and achieves complete clinical resolution by day 28 with combined oral ketoconazole and topical antifungal therapy. Lesion-specific cytology proves to be a rapid, cost-effective diagnostic cornerstone, enabling prompt and targeted treatment in everyday clinical practice. The study is limited by lack of control or comparator group, reliance only on cytological diagnosis, and use of descriptive statistics only.
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