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Feline Atopic Dermatitis: Therapeutic Potential of Vitamin C as an Adjunct Therapy
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ABSTRACT

Background: Feline atopic dermatitis (AD), also known as non-flea, non-food hypersensitivity dermatitis, is a chronic 
pruritic skin condition associated with environmental allergens such as dust mites and pollens. Although the age of onset 
is variable, it generally occurs before 5 years of age. Similar to dogs, pruritus is a key feature of atopic dermatitis in cats, 
although the distribution of pruritus and lesions is often more variable. The initial workup should include a thorough history, 
complete dermatologic and physical examination, and routine tests such as flea combing, skin scrapings, and fungal cultures. 
A diagnosis of feline AD is established once other differential diagnoses have been excluded. The feline dermatitis extent 
and severity index (FEDESI) and the scoring feline allergic dermatitis (SCORFAD) are commonly used in the evaluation 
the severity of feline AD. Treatment of feline AD typically involves a combination of anti-inflammatory medications and 
supportive care to control pruritus and inflammation. Long-term management should be supported by identifying trigger 
factors and implementing environmental control measures. This study investigated the potential benefits of vitamin C as an 
adjunctive treatment for feline AD, utilizing the pruritus visual analog scale (pVAS) and the FEDESI as assessment tools. 
Materials, Methods & Results: Twenty cats with dermatological symptoms, free from infectious, parasitic, or fungal dis-
eases, were included. After hematological and diagnostic evaluations, they were divided into 2 groups: Group 1 received 
methylprednisolone alone, while Group 2 received methylprednisolone combined with vitamin C (25-75 mg/kg) for 14 
days. Clinical assessments, pVAS, FEDESI scores, and eosinophil counts were recorded on days 0, 7, and 14. Both groups 
showed clinical improvement, with reductions in pruritus and skin lesions. However, Group 2 exhibited a more rapid de-
crease in pVAS and FEDESI scores by day 7. Eosinophil counts also dropped more significantly in the Group 2. By day 
14, clinical outcomes were similar between groups, and statistical differences were no longer significant. 
Discussion: Feline AD is a pruritic disease in which affected cats exhibit a hypersensitivity reaction to inhaled or con-
tacted environmental allergens. Skin lesions may be seasonal or non-seasonal. In recurrent cases, otitis externa, miliary 
dermatitis, pruritis in the head and neck region, and eosinophilic granuloma complex lesions may be associated with atopy. 
The primary symptom is pruritus, and depending on the severity of pruritus, erosion, excoriations and alopecia may be 
observed in the lesions. In this study, it was observed that the clinical findings were compatible with the literature data. 
The primary goal of treatment is to reduce pruritus and inflammation to levels below the threshold for clinical manifesta-
tion. To achieve this, a classical multimodal approach is typically employed, incorporating both anti-inflammatory and 
immunosuppressive agents. Although classical treatment yields highly effective results, vitamin C may be considered as 
an adjunct therapy in the management of feline AD due to its roles in skin barrier support and antioxidant activity. The 
findings suggest that vitamin C may contribute to faster short-term relief of clinical signs in feline AD, possibly through its 
antioxidant, anti-inflammatory, and immunomodulatory properties. While the long-term efficacy remains uncertain, early 
results indicate that vitamin C can support initial treatment response when used alongside corticosteroids. In conclusion, 
parenteral vitamin C may serve as a supportive therapy in feline AD, helping to accelerate early clinical improvement. 
Further large-scale and long-term studies are necessary to confirm its role in routine treatment protocols.
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INTRODUCTION

Feline atopic dermatitis (AD) is a chronic, 
pruritic, inflammatory skin disease caused by environ-
mental allergens. It is also referred to as “feline atopic 
syndrome” or “non-flea, non-food hypersensitivity 
dermatitis” [11,16]. It is known that environmental 
factors such as house dust mites, pollens, fungal 
propagules (mold & yeast), bacteria and many anti-
gens play an important role in the etiology of feline 
AD [2,4,24].

The primary symptom of feline AD is pruritus, 
and the severity of pruritus can vary seasonally. Pruritus 
is usually seen in the head, neck, ear, abdomen and 
inguinal regions. If at least 2 of the following signs 
are seen together: erythema, erosions, eosinophilic 
dermatitis, and head and neck erosions or ulcers; the 
absence of infectious, traumatic or external factors 
indicates feline AD [2,4,24]. In rare cases, atypical 
feline AD symptoms such as plasma cell pododer-
matitis, seborrhea, serous otitis, facial erythema, and 
exfoliative dermatitis have been reported. Addition-
ally, noncutaneous signs such as sneezing, coughing, 
conjunctivitis, diarrhea, or vomiting may be observed 
in affected cats [10,15]. 

Feline AD is evaluated using 2 scoring sys-
tems: the feline dermatitis extent and severity index 
(FEDESI) and the scoring feline allergic dermatitis 
(SCORFAD). The FEDESI evaluation is conducted 
through the allocation of a score based on the pres-
ence or absence of erythema, excoriation, erosion, 
and alopecia in 42 distinct anatomical locations, with 
a scale ranging from 0 to 5 [16]. The diagnosis of fe-
line AD is primarily determined by a comprehensive 
evaluation that includes a detailed medical history, a 
thorough clinical examination, and the exclusion of 
other potential differential diagnoses. Furthermore, in-
tradermal tests or serum allergen-specific IgE tests may 
be preferable for the identification of allergens [2,24].

The clinical approach to the treatment of 
feline AD involves a multifaceted therapeutic regi-
men, encompassing various pharmaceutical and non-
pharmacological interventions. These include allergen 
immunotherapy, the administration of topical, inhaled, 
or systemic glucocorticoids, cyclosporine, oclacitinib 
maleate, antihistamines, and omega-3 and omega-6 
fatty acid supplements [10,11]. 

Vitamin C is known as an antioxidant and en-
zymatic co-factor necessary for physiological reactions 

such as hormone production,  and collagen synthesis 
[26]. Vitamin C has a number of functions, including 
supporting epithelial barrier function by increasing 
collagen synthesis and stabilisation, protecting against 
oxidative stress, increasing fibroblast proliferation and 
migration, and accelerating wound healing. It is also 
recognised that vitamin C modulates cytokine pro-
duction through inflammatory mediators and reduces 
histamine levels, thereby impacting pruritus [5,26]. 

In the field of human medicine, a correlation 
has been observed between vitamin C deficiency and 
the onset or exacerbation of certain dermatological 
conditions, including AD [29]. Vitamin C supplemen-
tation protects the skin barrier function by promoting 
keratinocyte differentiation and provides protection 
against skin diseases such as AD [27]. It has been 
emphasized that vitamin C levels can decrease with 
the increase in clinical symptoms of AD [29].  To 
the best of the authors’ knowledge, no studies have 
been published regarding the use of vitamin C in the 
treatment of feline AD. The aim of this study was to 
investigate the short-term clinical effects of parenteral 
vitamin C administration in the treatment of feline AD, 
to determine its effects on pVAS and FEDESI scores, 
and also to determine the effects of combined use of 
vitamin C and prednisolone on treatment.

MATERIALS AND METHODS

Animal material

Cats suspected of having AD (n=20), presented 
to the Animal Hospital of  the Faculty of Veterinary 
Medicine with dermatological complaints and con-
firmed to be free from fungal, bacterial, and parasitic 
infections, were included in the study.

Hematological analysis

For hematological examinations, blood sam-
ples were collected from the v. cephalica antebrachii 
of the AD-suspected cats. The blood samples were 
immediately analyzed using a hematology analyzer 
(Mindray BC-2800Vet)1. These analysis were per-
formed on day 0, day 7, and day 14. Cats showing 
hematological signs suggestive of infectious disease 
were excluded from the study.

Microbiological and parasitological analysis

For microbiological analysis, swab samples 
were collected from the lesional areas and sent to the 
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microbiology laboratory. Parasitological examinations 
were conducted by performing skin scrapings, which 
were then mixed with 10% potassium hydroxide and 
examined microscopically. 

Each swap sample intended for microbiologi-
cal analysis was incubated according to the required 
conditions [1]. As a result of the analysis, 20 AD cats 
with no bacteriological or mycological growth were 
included in the study. The cats included in the study 
were randomly divided into 2 groups to apply the 
treatment protocol.

Treatment groups and drug administration

Group 1: Received methylprednisolone2 
(Prednol-L® 20 mg - 1 mg/kg, q24h, IM) for 14 days.

Group 2: Received methylprednisolone2 

(Prednol-L® 20 mg - 1 mg/kg, q24h, IM) and vitamin 
C3 (Maxivit-C® - 50 mg/kg, q24h, IM) both adminis-
tered for 14 days.

Pruritus visual analog scale 

Pruritus was evaluated using the pVAS, scored 
between 0 and 10, on days 0, 7, and 14 for each cat 
diagnosed with AD.

The feline dermatitis extent and severity index

The feline dermatitis extent and severity in-
dex was used to assess the severity and distribution 
of skin lesions. The evaluation included erythema, 
excoriation/erosion, and self-induced alopecia in 
the following areas: face (periocular), chin, head, 
ear pinnae (left/right, convex and concave), neck 
(dorsal, ventral, right and left lateral), axillae (left 
and right), sternum, thorax (dorsal, right and left 
lateral), inguinal region (left and right), abdomen, 
lumbar region (dorsal), flanks (left and right), fore-
limbs (left and right, medial and lateral), hindlimbs 
(left and right, medial and lateral), forepaws (dorsal 
and ventral), hindpaws (dorsal and ventral), perineal 
region, perigenital area, and tail. The feline dermatitis 
extent and severity index was recorded for each cat 
on days 0, 7, and 14.

Statistical analysis

Hematological parameters, pVAS and FEDE-
SI scores obtained during the study were statistically 
analyzed using SPSS version 24.0. Comparisons 
between the 2 groups were performed using the 
Mann-Whitney U test.

RESULTS

Clinical findings

All 20 cats included in the study, which were 
presented with dermatological complaints, exhibited 
clinical signs of pruritus, erythema, and alopecia upon 
physical examination. At the end of the study, evalu-
ation of clinical signs in both groups revealed a more 
rapid improvement in the group treated with vitamin 
C supplementation (Figures 1 & 2).

Hematological findings

Eosinophil levels of the 20 cats enrolled in the 
study were evaluated on days 0, 7, and 14. A gradual 
decrease in eosinophil counts was observed over time 
in both groups. However, the decrease was more promi-
nent and occurred earlier in the vitamin C-treated group 
(Group 2). Statistical analysis revealed a significant 
difference (P < 0.005) between the 2 groups (Figure 3).

Pruritus visual analog scale findings

Pruritus severity was recorded using the pVAS 
scoring system on days 0, 7, and 14. In Group 1, the scores 
were 7.4, 2.2, and 0.2, respectively, while in Group 2, the 
scores were 7.7, 0.8, and 0.2. Although a relief in pruritus 
was observed in both groups throughout the study period, 
the reduction was more pronounced in the group receiving 
vitamin C (Group 2). The difference between the 2 groups 
was statistically significant (Figure 4).

The feline dermatitis extent and severity index findings

The FEDESI scores were also evaluated on days 
0, 7, and 14. In Group 1, the scores were 12.3, 6.5, and 1.3, 
respectively, while in Group 2, they were 13.6, 2.5, and 0.4. 
A progressive decrease in lesion severity was noted in both 
groups; however, the group treated with vitamin C showed 
a faster and more marked reduction. Statistically significant 
differences were observed between the groups (Figure 5).

DISCUSSION

Feline AD is a chronic pruritic skin disorder 
typically associated with non-seasonal environmental 
allergens, particularly house dust mites, and is char-
acterized by positive intradermal skin test reactions. 
Although the exact pathogenesis remains unclear, it is 
hypothesized that IgE-like reactive antibodies may play 
a role in its development [14]. Diagnosis is challenging 
and requires exclusion of other dermatologic condi-
tions such as flea allergy dermatitis, food hypersensi-
tivity, parasitic infestations, and dermatophytosis [23].
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Figure 1. Clinical improvement of a cat in Group 1 by days. A- Before treatment (Day 0). B- Day 7. C- Day 14.

Figure 2. Clinical improvement of a cat in Group 1 by days. A- Before treatment (Day 0). B- Day 7. C- Day 14.

Figure 3. Average eosinophil scores by day (the difference between a-b and a-c was found to be significant (P < 0.001) In addition, the 
difference between b-c was found to be significant (P < 0.005).
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Two scoring systems widely used for the 
clinical assessment of feline AD are FEDESI and 
SCORFAD [20]. Common clinical manifestations 
in cats include intense pruritus localized to the head 
and neck, miliary dermatitis (characterized by small 
crusted papules), symmetrical self-induced alopecia, 
and eosinophilic lesions such as ulcers, granulomas, 
and plaques [10].

Glucocorticoids and antihistamines are com-
monly used therapeutic agents; however, their long-
term use may lead to undesirable side effects. Due to 
the inconsistent efficacy and applicability of allergen 
avoidance and immunotherapy, immunosuppressive 
agents such as prednisolone and cyclosporine are often 
employed [7].

In this study, prominent clinical signs including 
severe pruritus, erythema, and alopecia were observed 
in all affected cats, consistent with findings reported in 
previous studies [3,6,8,12,13,18,19,22,25]. Addition-
ally, initial pVAS scores were high but significantly 
decreased over time, consistent with findings from 
other studies using various therapeutic protocols 

[6,9,17,20,21,28]. Noli & Cena [20] indicated that ad-
ministration of cyclosporine at a dose of 7 mg/kg orally 
once daily for 1 month led to significant improvements 
in FEDESI and pVAS scores over a 4-month period. 
Similarly, Ural et al. [28] reported substantial reduc-
tions in FEDESI and pVAS scores following a 90-day 
low-carbohydrate diet in cats diagnosed with feline 
atopic skin syndrome. Foj et al. [9] demonstrated short-
term clinical improvement with oclacitinib therapy, 
while McClintock et al. [17] observed a marked 
decrease in pVAS scores following dexamethasone 
administration over a 20-day period. Comparison of the 
effects of oclacitinib and methylprednisolone, showed 
significant reductions in pVAS scores [21].

In the current study, 20 cats diagnosed with 
feline AD were divided into 2 groups. Both groups 
demonstrated significant reductions in pVAS and 
FEDESI scores. Notably, the group receiving vitamin 
C (Group 2) exhibited more rapid clinical improve-
ment during the early phase of treatment. However, no 
statistically significant differences were found between 
the groups at the end of the 14-day treatment period. 

Figure 4. Average pVAS scores by day (the difference between a-b and a-c was found to be significant (P < 0.001). In addition, the 
difference between b-c was found to be significant (P < 0.005).

Figure 5. Average FEDESI scores by day (the difference between a-b and a-c was found to be significant (P < 0.001). In addition, 
the difference between b-c was found to be significant (P < 0.005).
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These findings suggest that vitamin C may provide 
short-term symptomatic relief, though its long-term 
efficacy requires further investigation.  

Overall, the results obtained in this study are 
consistent with those reported in previous literature. 
The use of objective scoring systems such as FEDESI 
and pVAS continues to be of substantial value in moni-
toring treatment efficacy in feline AD.

CONCLUSIONS

In conclusion, vitamin C appears to exert thera-
peutic benefits in feline AD by significantly lowering 
FEDESI and pVAS scores and mitigating pruritic and 
dermatologic manifestations. Although early improve-
ments were more pronounced in the group receiving 
vitamin C, the difference between the groups was 

not statistically significant by day 14. These results 
suggest that vitamin C may serve as a supportive 
treatment in the short term. However, larger-scale and 
longer-duration studies are needed to fully assess its 
therapeutic potential in feline AD.
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