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A dermatological odyssey: Levamisole’s Triumph over warts, vitiligo,
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A B S T R A C T

In our case, we observe the presence of various conditions within the same patient, including prevalent
benign lesions caused by the human papillomavirus (HPV) known as warts. These warts, occurring in both
mucosal and skin regions, can contribute to significant morbidity for affected individuals. Additionally, the
patient exhibits vitiligo, a common acquired skin disorder characterized by well-demarcated white patches
resulting from the loss of melanocytes in the epidermis. Although different theories exist regarding the
pathogenesis of vitiligo, the exact etiology remains unknown. Alongside, the patient presents with two
common fungal infections, namely pityriasis versicolor and dermatophytosis. The coexistence of all these
dermatological conditions in a single patient highlights the complexity of the case.
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1. Introduction

Warts, benign lesions caused by the human papillomavirus
(HPV), can manifest in both mucosal and skin regions, with
over 100 identified types of HPV. These lesions may occur
at any site on the body. In contrast, vitiligo is an acquired
pigmentary skin disorder characterized by the absence
of pigmentary cells in the epidermis, resulting in white
macules and patches. The condition is often associated with
autoimmune disorders, with thyroid abnormalities being
the most common. While the exact etiology of vitiligo
remains unknown, various theories attempt to explain its
pathogenesis. Vitiligo is further classified into three types
based on distribution and pattern: generalized, segmental,
and localized.

Additionally, pityriasis versicolor, also known as tinea
versicolor, is a common, benign, superficial fungal infection
affecting the skin. Clinical features include hyperpigmented
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or hypopigmented finely scaled macules, with the trunk,
neck, and proximal extremities being the most frequently
affected sites.

2. Case Report

A 25-year-old male patient, employed as a sailor in
the Indian Navy, presented with complaints of multiple
asymptomatic verrucous raised lesions on both upper and
lower limbs for the past three months. Additionally, he
reported asymptomatic flat white patches over the right
shoulder and arm persisting for the past three years. The
patient also experienced itching in the gluteal region and
groin for the last month. Notably, there was no history of
fever, atopy, or drug intake preceding the onset of these
lesions. The patient mentioned a recent hospitalization for
jaundice three months ago, after which the verrucous lesions
appeared. During his hospital stay, he received treatment for
jaundice and underwent a blood transfusion to address low
hemoglobin levels.
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Figure 1: Clinical image of bilateral upper limbs and bilateral
lower limbs showing verrucous papules and plaques.

Figure 2: Clinical image of the depigmented irregular patch over
the right shoulder with presence of leukotrichia.

Figure 3: Clinical image of the posterior aspect of the neck
showing well defined hypopigmented patches with branny scales.

Figure 4: Clinical image showing annular plaques over the gluteal
region.
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Figure 5: A 40x Hematoxyllin and Eosin stained histopathological
image showing hyperkeratosis [red arrow], incurving of rete ridges
[green arrow] and presence of koilocytes [white arrow].

Figure 6: Clinical image showing no recurrence of warts and
significant improvement in pigmentation of the vitiligenous patch.

On examination, there was presence of multiple
verrucous papules and plaques over bilateral upper limbs
and bilateral lower limbs [Figure 1]. There was 2-3
irregularly shaped depigmented patches with diffuse borders
over the right shoulder and right upper arm. The hair over
these patches showed presence of leukotrichia [Figure 2].
There was presence of hypo-pigmented patches with branny
scales and pencil drawn like borders over the posterior
and lateral aspect of the neck [Figure 3]. On examination
of the gluteal region and groin, annular plaques with
excoriations and central clearing was seen [Figure 4].
Skin scraping from the plaques over the buttocks showed
presence of fungal elements. An excisional skin biopsy
was taken from a verrucous papule over the forearm,
which showed a histopathological picture of massive
hyperkeratosis, acanthosis, papillomatosis and presence of
koilocytes [Figure 5]. With this we confirmed the diagnosis
of multiple verruca vulgaris with coexisting focal vitiligo,
tinea versicolor and dermatophytosis.

The large lesions of verruca over the upper and lower
limbs were excised by electrocautery and the smaller lesions
were treated with cryotherapy and topical keratolytics.
The patient was started on oral Levamisole 150mg for
three consecutive days every fortnight for three months,
along with daily oral zinc 20mg. Antifungal therapy,
including topical miconazole and biweekly oral fluconazole
150mg, was administered for 6 weeks to address the
dermatophytosis and tinea versicolor. Itching was managed
with oral antihistamines. The depigmented patches over the
right shoulder and arm were treated with topical tacrolimus
0.1% ointment in the morning and topical steroids at night.

After completion of three months of therapy, the patient
exhibited significant improvement in pigmentation within
the depigmented patches, and there was no recurrence of
warts [Figure 6]. The superficial fungal infection resolved
completely, with no evidence of new lesions.

3. Discussion

Warts, a prevalent dermatological concern attributed to
the human papillomavirus, boast a plethora of available
treatment options. Levamisole, often paired with cimetidine,
has been utilized in managing stubborn warts.1 In a
double-blind comparative trial involving 48 patients with
multiple recalcitrant warts, the efficacy of a combination
of cimetidine and levamisole was scrutinized against
cimetidine alone. Participants were divided into two groups,
with one receiving oral cimetidine alone (30 mg/kg/day
orally in three divided doses up to a maximum of 3
g/day) and the other receiving levamisole 150 mg tablets
on 2 consecutive days a week, in addition to cimetidine.
After a 12-week therapy period, the combination therapy
group exhibited a marked to complete response in 75%
of patients, compared to 41.6% in the cimetidine-only
group. The average regression periods were 7 and 10
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weeks, respectively.2 Another study on 44 children with
multiple stubborn warts revealed a complete response
in 65% of patients on levamisole plus cimetidine, in
contrast to 31.5% on cimetidine alone after 12 weeks
of therapy. However, some randomized controlled trials
failed to establish statistically significant improvement with
levamisole in the treatment of multiple viral warts.3

In a double-blind, placebo-controlled, randomized trial
involving 26 patients with chronic dermatophytosis due
to Trichophyton rubrum, a more robust immunological
response was noted with griseofulvin plus levamisole
compared to griseofulvin plus placebo.4 Despite similar
clinical cure rates in both groups, indicating the potential
immunomodulatory role of levamisole. Additionally,
levamisole was found to expedite the remission of oral
candidiasis when administered as an adjuvant with nystatin
in patients with impaired cell-mediated immunity.5

Levamisole, either alone or as an adjuvant, has
demonstrated utility in controlling the progression of
vitiligo. A randomized, placebo-controlled, double-blind
Indian study evaluated the efficacy of levamisole in limited
vitiligo cases, revealing a higher proportion of patients
without new lesions in the levamisole group after 6
months.6 Another Indian study reported disease activity
arrest within 2-4 months in 94% of patients treated
with levamisole alone, with repigmentation observed in
64%. Considering these findings, levamisole emerges as
a potentially safe and cost-effective adjuvant in vitiligo
management.7

Levamisole, categorized as a U.S. Food and Drug
Administration pregnancy category C drug, is considered
safe during lactation. The adverse effects of levamisole
are generally mild and transient, including abdominal
symptoms, a flu-like syndrome, and arthralgias.8 However,
rare reports have highlighted severe complications such
as agranulocytosis, multifocal leukoencephalopathy, ataxia,
psychosis, myopathy, lichenoid eruptions, leg ulcers, fixed
drug eruptions, necrotizing vasculitis, and retiform purpura.
Notably, levamisole has been associated with cocaine
adulteration, leading to cases of agranulocytosis in affected
individuals.9

In a case study conducted by Takamich et al in
Japan,10 they presented an instance featuring multiple
warts surrounded by depigmented halos and generalized
vitiligo. Cryotherapy was employed to treat the warts,
resulting in most of them undergoing involution.
However, the depigmented halos and generalized vitiligo
remained unchanged throughout the 6-month follow-up
period. Some topical agents, such as imiquimod and
diphenylcyclopropenone, have been documented to induce
depigmented vitiligo.11 These agents are believed to
activate host immune reactions. While Berman affirmed
that the gel did not induce depigmentation in some healthy
individuals, the potential association between the gel and

depigmentation remains a consideration.
In a study conducted by Kavya et al in Andhra Pradesh,

investigating vitiligo with other coexisting conditions in the
Dermatology, Venereology, and Leprosy (DVL) department
of a teaching hospital, urticaria was observed in 4% of cases
with vitiligo. This prevalence was higher than that reported
in the study by Garg et al (1.5%).12,13 Alopecia areata
was identified in 2% of cases, aligning with findings from
studies by Koranne et al (2.66%) and Vora et al (1.9%).3,6

Psoriasis was noted in 2% of cases, consistent with Garg
et al report of 2.5% in their study.14 The incidence of
psoriasis in this study was higher than that observed in
Vora et al (0.4%) and lower than Mahajan et al’s study
(13.79%).14,15 Atopic dermatitis was present in 2% of cases,
similar to the findings in the study by Martis et al (2%).16

Fungal infection, specifically tinea corporis, was observed
in 2% of cases, comparable to Vora et al’s findings (1.3%).
Acne was identified in 2% of cases with vitiligo.13,17 The
most prevalent systemic comorbidity was iron deficiency
anemia, affecting 20% of cases with vitiligo, followed by
hypothyroidism (12%). Diabetes mellitus was present in
10% of cases, while 8% had dyslipidemia, and 2% had
hypertension.

Rare instances of the coexistence of Morphea and
Vitiligo vulgaris have been documented.18,19 The
association of morphea with homolateral vitiligo has
also been reported. In a study by Salam A et al, a case
report was presented on unilateral morphea following
unilateral vitiligo in the same patient.20

In our case, the observation of verruca vulgaris
coexisting with focal vitiligo at a distinct site raises the
possibility of an immunocompromised state. Following
the diagnosis of warts, the patient received guidance on
preventive measures to minimize trauma and transmission
risks. Specific instructions included avoiding nail-biting,
using appropriate footwear around swimming pools, and
wearing gloves when handling meat products. Emphasis
was placed on the information that warts can sometimes
resolve spontaneously, and the decision to pursue treatment
should be carefully considered. The patient was educated
about various topical treatments, their effectiveness, and
potential adverse effects. Additionally, it was emphasized
that no treatment produces immediate results, and multiple
sessions would likely be necessary for optimal outcomes.

The patient’s history of jaundice and blood transfusions
suggests a potential hospital-acquired spread of the virus
leading to the development of warts. The presence of
long-standing focal vitiligo further hints at an autoimmune
mechanism. However, intriguingly, oral levamisole
emerged as a single therapeutic agent addressing all
the conditions—vitiligo, dermatophytosis and verruca.
Remarkably, significant improvement was noted in all
aspects with the use of oral levamisole. This unique
response underscores the complex interplay of immune
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mechanisms in the manifestation and treatment of these
dermatological conditions.

4. Conclusion

Levamisole, serving as an immunomodulator, exhibits
potential applicability in numerous dermatological
disorders. However, further substantiation through blinded
randomized control trials and case-control studies across
various dermatoses is imperative to ascertain its efficacy
and compare it with established treatments. Despite this,
owing to its cost-effectiveness, levamisole can be employed
as an adjunct to established modalities. Achieving
optimal outcomes in wart management necessitates an
interprofessional team approach. The cornerstone of wart
management lies in patient education, underscoring the
importance of open communication between clinicians to
mitigate the morbidity associated with warts. Simultaneous
treatment of multiple diagnoses at distinct sites requires
meticulous administration of safely interacting drugs for
comprehensive and effective patient care.
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