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ABSTRACT

Introduction: Warts or verrucae, caused by the human papillomavirus (HPV), are a benign epidermal
proliferation of the skin. Most patients seek medical advice as warts are cosmetically unacceptable and can
be painful. Plantar warts, in particular, are typically refractory to treatment requiring multiple treatment
sessions. High recurrence rates, pain, and scarring limit the available therapeutic modalities. In contrast,
immunotherapeutic approaches stimulate the host immune system by enhancing cellular immunity to
eliminate the virus.

Objective: To assess the safety and efficacy of intralesional vitamin D3 injection to treat multiple recur-
rent plantar warts.

Methods: 60 patients with multiple recurrent warts were divided into two groups of 30 each. Group 1
received 0.5 ml intralesional vitamin D in the base of the largest wart, and Group 2 received 0.5 ml of
normal saline. The sessions were repeated every two weeks for a maximum of four sessions, and patients
were followed up for 12 months to detect any recurrences.

Results: The study group showed complete clearance in 73.3% (22) individuals, while most controls
(70%) showed no response.

Conclusion: Intralesional vitamin D3 is a safe and effective treatment option for multiple recurrent
plantar warts.
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RESUMO

Introdugdo: As verrugas, sao proliferagdes epidérmicas benignas da pele. A maioria dos pacientes procura orientagio
médica, pois as verrugas sdo cosmeticamente inaceitaveis e podem ser dolorosas. As verrugas plantares, em particular, sdo
tipicamente refratarias ao tratamento que requer varias sessoes. As modalidades terapéuticas disponiveis sao limitadas
pela alta taxa de recorréncia, dor e cicatrizes. Em contraste, as abordagens imunoterapéuticas estimulam o sistema
imunolégico do hospedeiro, aumentando a imunidade celular para eliminar o virus.

Objetivo: Avaliar a seguranga e eficacia da injegdo intralesional de vitamina D3 no tratamento de multiplas verrugas
plantares recorrentes.

Meétodos: Um total de 60 pacientes com verrugas plantares miltiplas recorrentes, foram divididos em dois grupos de
30. No grupo 1, 0,5ml de vitamina D intralesional foi injetado na base da maior verruga e no grupo 2, injetou-se
0,5ml de solugdo salina normal. As sessoes_foram repetidas a cada 2 semanas por no maximo 4 sessoes e os pacientes
Sforam acompanhados por um periodo de 12 meses.

Resultados: No grupo de estudo, a eliminagao completa foi observada em 73,3% (22) e nos controles, 70% dos
pacientes ndo apresentaram resposta.

Conclusdo: A vitamina D3 intralesional é uma opgio de tratamento segura e eficaz em verrugas plantares.
Palavras-chave: Imunidade celular; Injegdes; Verrugas
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INTRODUCTION

Warts or verrucae are a benign epidermal proliferation
of the skin caused by the human papillomavirus (HPV). As it
1s highly infectious, some people experience HPV infection at
some point in their life.'? Based on their form and site, warts are
classified into verruca vulgaris, verruca plana, verruca planta-
ris, filiform/digitate warts, myrmecia, subungal/periungal warts,
anogenital warts, and mosaic warts.’?

Although 60-65% of warts resolve spontancously by two
years, most patients seek medical advice as warts are cosmeti-
cally unacceptable and can be painful at specific sites, such as
plantar warts.! Plantar warts, in particular, are typically refrac-
tory to treatment requiring multiple treatment sessions.* Seve-
ral therapeutic modalities are available such as medical agents
(5-fluorouracil, podophyllotoxin, salicylic acid, oral zinc and
ranitidine, cytodestructive methods (electrocautery, cryotherapy,
photodynamic therapy), and surgical excision. High recurren-
ce rates, pain, and scarring limit these modalities. Also, they are

%6 In contrast, immu-

not suitable for multiple refractory warts.
notherapeutic approaches stimulate the host immune system by
enhancing cell-mediated immunity to eliminate the virus rather
than only clearing the lesions.*” Immunotherapy leads to warts
clearance without scarring or physical changes and augments the
host response against the causative agent.® Various antigens have
been tried, such as measles, mumps, and rubella vaccine (MMR),
also purified protein derivative (PPD) and candida antigen. Few
studies used topical vitamin D.*"?

The effect of vitamin D derivatives on warts is speculated
to be derived from its potential to regulate epidermal cell proli-
feration and differentiation and modulate cytokine production.
Upregulation of vitamin D receptors (VDR) in the skin leads
to the induction of antimicrobial peptides.”'?

Our study aims to evaluate the safety and efficacy of in-
tralesional vitamin D3 injection in multiple recurrent plantar
warts.

METHODS

Study design

It is a hospital-based, single-blind, comparative, inter-
ventional study conducted in the Department of Dermatology
outpatient clinic of the Medical Sciences and Research Centre,
Bengaluru - Karnataka - India from June 2018 to January 2020,
after obtaining approval from our institutional ethics committee.

Sample size

A total of 60 patients with multiple recurrent plantar
warts were included in the study. Informed written consent was
taken from each participant in the study.

Inclusion criteria

Patients with multiple recurrent plantar warts of different
sizes and duration with/out distant warts willing to provide in-
formed written consent were included in the study.

Exclusion criteria

Children <12 years, pregnant and lactating women, and
patients with keloidal tendency, any evidence of immunosu-
ppression, systemic or dermatological disorder, or prior hyper-
sensitivity to vitamin D3 or any drug, were excluded from the
study.

Study intervention

We randomly assigned patients into two groups of 30
each using the “chit box” method.

All the patients were subjected to a standard protocol that
included complete history and systemic and cutaneous exami-
nation.

Complete history included demographic data (name, age,
gender, address, occupation), and present history (disease dura-
tion, presence or absence of distant warts, drug intake, or syste-
mic illness).

Cutaneous examination comprised assessing number and
size of plantar warts, as well as presence or absence of distant
warts. Dermoscopy was performed to diagnose plantar warts in
doubtful cases.

We conducted a thorough general and systemic exami-
nation to exclude any systemic diseases.

Group 1 (cases)

Under asepsis, 0.5 ml of vitamin D3 (6lakh IU) was
injected intralesionally into the base of the largest wart with an
insulin syringe.

Group 2 (controls)
Under asepsis, 0.5 ml of normal saline was injected into
the base of the largest wart.

Treatment procedure

The lesions were cleaned with povidone-iodine and spi-
rit. We applied the injections into the base of the largest wart
using a 40U insulin syringe. The syringe was held parallel to the
skin surface, and the needle was held with the bevel facing up-
wards while injecting. The injection was repeated into the same
wart every session. The session was repeated every two weeks in
both groups, similarly, until complete clearance or for a maxi-
mum of four sessions. Patients were followed up for 12 months
after the last dose to detect recurrences. We assessed patients for
warts clearance and adverse events.

Post-treatment care

After each session, patients were advised to avoid using
other lines of treatment during the study and follow-up period.

Assessment of improvement

We assessed the clinical improvement using color pho-
tographs at baseline, at each session, and after 12 months of the
last session.

The clinical improvement was graded as complete clea-
rance (complete resolution of warts), partial response (reduction
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in size/ number of warts but not complete clearance), no res-
ponse (no change in size or number).

Statistical analysis

Data was analyzed using SPSS version 22 and represented
as frequency and percentage for categorical variables, mean and
standard deviation for quantitative variables. T-test and chi-squa-
re tests were used. P<0.05 was considered statistically significant.

RESULTS

All 60 patients completed the study. Patients were com-
parable regarding age and sex distribution (p>0.05). The mean
age in the study group was 32.1£7.48, and in controls, it was
29.6+7.55. In our study, we noticed a men predominance in
both study (53.3%) and control groups (60%). Table 1 presents
the demographic data of the study participants.

In the study group, we observed complete clearan-
ce in 73.3% (22) (Figure 1), partial clearance in 20% (6), and
no improvement in 6.7% (2) of patients. In the control group,
70% (21) of patients showed no improvement, 26.7% (8) sho-
wed partial response, and 3.3% (1) showed complete response
(Chart 1). The difference in improvement was statistically sig-
nificant (p<0.01). We observed complete resolution of dis-

tant warts in all the patients who showed complete response
(Table 2).

Adverse events

We noted pain during injection in all the patients in the
study group and in 40% in the control group.

Persistent erythema and edema were observed in 3.3%
of patients in the study group, which decreased spontancously
within 7-10 days. We followed patients for 12 months, and we
observed recurrence in 6.7% (2) subjects in Group 1 during this
period.

TABLE 1: Demographic data of the participants

CLINICAL DATA CASES CONTROLS
i‘egais(Meani SD) 32.07+7.48 29.63+7.55
Gender
Men 16(53.3%) 18(60%)
Women 14(46.7%) 12(40%)
Duration
<6 months 5(16.7%) 5(16.7%)
6-12 months 10(33.3%) 14(46.7%)
>12 months 15(50%) 11(36.7%)

Number of warts
Median (Q1,Q3)

4.50(2.0,10.25)

5.50(3.0,9.50)

FIGURE 1: 32-year-old man showing complete response
after 4 session
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GRAPH 1: Clinical improvement in cases and controls

DISCUSSION

Recurrent multiple plantar warts constitute a frustra-
ting disorder to patients and a challenge to practitioners, as no
single therapy is completely effective in all patients, especially
when it presents multiple lesions. Immunotherapy has been
used as a preferred treatment as it is known to cause resolution
of both treated and distant warts by inducing HPV targeted
immunity.” The exact mechanism of vitamin D activity against
warts remains to be elucidated.’ However, it is known to con-
trol cell proliferation and differentiation and as is known to
have immunoregulatory activities. Its effects are mediated via
vitamin D receptor (VDR), which is present in the keratino-
cytes, fibroblasts, melanocytes and other skin’s immune cells."
Upregulation of VDR leads to activation of Toll-like receptors
of human macrophages and induction of antimicrobial peptide
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TABLE 2: CLINICAL IMPROVEMENT IN CASES AND CONTROLS

Clinical Group 1 Group 2
Improvement (cases) (controls)

p % (n) rols
No response 6.7% (2) 70% (21)
Partial response 20% (6) 26.7% (8)
Complete 73.3% (22) 3.3% (1)
response

expressions as thymic stromal, lymphopoietin, and cathelicidin.
It also acts as an anti-inflammatory by reducing the synthesis
of IL1alpha and IL6."

Our study revealed that intralesional vitamin D3 is an
effective therapy for multiple recurrent plantar warts with a suc-
cess rate of 73.3%, as 22 out of 30 patients had complete clea-
rance of plantar warts. This was in concordance with a study by
Aktas et al.,” who reported total clearance in 80% (16 out of 20)
of plantar warts patients. Another study, by Raghukumar et al.,"”
evaluated the effect of intralesional injection of vitamin D3 in
60 patients with various extragenital warts, showing complete
response in 90% of cases.

During the follow-up period of 12 months, we observed
recurrence in 6.7% of our study group. It agreed with Raghu-
kumar et al.,"”” who reported a recurrence rate of 3.33% during
the six-month follow-up.

A randomized controlled trial by El-Sayed et al.'” com-
pared the effectiveness of 0.2 ml intralesional vitamin D3 and
0.2 ml intralesional zinc sulfate every two weeks for a maxi-
mum of four sessions. It showed complete response of 62.9%
with vitamin D and 71.4% with zinc sulfate.

A placebo-controlled study by Abdel Azim et al.'* sho-
wed total clearance of warts in 56.25% (18 out of 32) of patients
with intralesional vitamin D3 in cutaneous warts. But our study
showed a better response in plantar warts.

Another placebo-controlled study by Kareem et al.'
used 0.2 ml intralesional vitamin D once monthly for two ses-
sions for common warts. It showed complete clearance in 45%
of the patients. Our study presented better results, probably due
to the increased number of sessions (four sessions) and the use of’
a higher dose (0.5 ml) of vitamin D3.

There were no significant adverse events observed in our
study. The limitation of our study is the relatively small sample
size.

CONCLUSION

Our study shows a beneficial role of intralesional vita-
min D3 in multiple recurrent plantar warts. It is a simple, safe,
cost-effective treatment modality with a low recurrence rate.
However, larger case-control studies as well as in-vitro/in-vivo
studies are needed to elucidate the exact mechanism of action of
vitamin D3 in warts. @
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