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ABSTRACT

ARTICLE HISTORY

Background: Plantar warts are common skin lesions caused by the human papilloma virus. It is characterized by the presence of a horny ring of hyperkeratosis surrounding the wart, making its elimination a
therapeutic challenge. Several destructive agents are available for treatment with variable success.
Intralesional vitamin D3 has been reported as a successful treatment of warts. Intralesional zinc sulfate
has been found to be another successful therapeutic modality for wart elimination.
Objective: To compare the efficacy and safety of intralesional vit. D3 versus zinc sulfate in treatment of
plantar warts.
Patients and methods: Forty patients were included in the study. Patients were randomly assigned to
either vit. D3 group or zinc group. In vit. D3 group, patients received intralesional injection of 0.3 ml vitamin D3 (100,000 IU (2.5 mg/ml)), while zinc group patients received intralesional 2% zinc sulfate.
Assessment of treatment efficacy and safety was carried out by clinical examination and comparative
photographic evaluation before each session and up to 3 months after the last session.
Results: Eighty percent of vit. D3 treated patients and 70% of zinc sulfate patients showed complete response.
Conclusions: Intralesional vit. D3 and zinc sulfate appear to be effective treatment modalities for plantar warts.
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Introduction
Warts are common lesions caused by human papilloma virus
(HPV). The prevalence of cutaneous viral warts in the general
population is estimated to be 7–12% (1). Common and plantar
warts are predominantly caused by HPV types 1 and 2 (2).
Treatment options for cutaneous warts vary in effectiveness
and often result in recurrence (3). Warts are primarily treated by
destructive therapies such as topical keratolytics (4), electro fulguration or radiofrequency ablation, liquid nitrogen cryotherapy
(5), and laser with either pulsed dye laser or CO2 laser (6). Other
options include intralesional chemotherapeutic agents such as
bleomycin (7), oral immune modulators like cimetidine (8), levamisole (9), or even oral antivirals like cidofovir (10). Response to any
of these treatment options is highly variable and patient dependent. Cure rates of plantar warts are even lower, probably due to
thicker cornified layer and subsequent worse penetration of treatments to the lower epidermis (11).
Immunotherapy is an exciting treatment option and over the
last few years, various treatment methods have been described
that basically stimulate the immunologic response to HPV (12).
Intralesional injection of 2% zinc sulfate solution was shown to be
an effective modality in treatment of warts (13). When zinc sulfate
is injected intradermally, it causes a marked infiltration of inflammatory cells (first a wave of eosinophils then lymphocytes, and
finally fibroblasts) toward the injection site (14).
Intralesional vitamin D has been used successfully in the treatment of warts (15). The effect of vitamin D on warts was
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speculated to be derived from its potential to regulate epidermal
cell proliferation and differentiation and modulate cytokine production. In addition, Toll-like receptor activation of human macrophages upregulates the expression of vitamin D receptor (VDR)
and vitamin D-hydroxylase genes, leading to expression and
secretion of antimicrobial peptides (16, 17).

Objective
The objective of this study was to compare the efficacy and safety
of intralesional vit. D3 versus zinc sulfate in treatment of plantar warts.

Patients and methods
The study was submitted for approval by Research and Ethical
committee at Faculty of Medicine, Sohag University. A written
informed consent was obtained from all participants. The study
was carried out between January 2017 and January 2018 at
Dermatology outpatient clinic, Sohag University Hospital. Patients
with single or multiple plantar warts ranging in age from 10 to
60 years old, both male and female were included in the study.
Patients with hypercalcemia, history of renal disease, history or
evidenced hypersensitivity to any component used in the study,
pregnant and lactating females and patients receiving other lines
of wart treatment within the last month were excluded from the
study. Patients were randomly assigned into two groups, vit. D3
group and zinc group. In vit. D3 group, patients were treated

CONTACT Wafaa M. Abd El-Magid
Wafaa_Mohamed@med.sohag.edu.eg, wafaaderm78@yahoo.com
Faculty of Medicine, Sohag University, Sohag, Egypt
ß 2019 Taylor & Francis Group, LLC

KEYWORDS

Dermatology, Venereology and Andrology Department,

2

W. M. ABD EL-MAGID ET AL.

with intralesional injection of 0.3 ml of vitamin D3 (100,000 IU
(2.5 mg/ml) in each lesion (up to five warts) using a 27-gauge
insulin syringe. Every patient received up to four sessions at
2 weeks interval. Serum calcium level was measured before the
first session and after the last session of injection.
In zinc group, patients were treated with intralesional injection
of 2% zinc sulfate solution in each lesion (up to five warts), injection was gentle till blanching occurs. Every patient also received
up to four sessions at 2 weeks interval. Patients were advised not
to use any topical medical therapy between sessions.
Clinical evaluation was performed by two independent dermatologists. Number and diameter of warts were assessed before
intervention, before each subsequent session and 3 months after
the last session. Warts cure rate after a maximum of four injection
sessions was considered a primary outcome of the study.
Photographic assessment was carried out at the same intervals
(using a 16-megapixel Samsung SM-N910C mobile phone digital
camera). Warts are considered to have complete response when
there was only complete resolution, partial response if there is
50% and less than 100% reduction in the original diameter/
number, poor response if the reduction in the original diameter/
number <50%, and no response if there was no improvement.
Statistical analysis
Data were recorded using Microsoft Excel 2010 program
(Microsoft Co., Redmond, WA). Normality of data distribution was
checked by the Shapiro–Wilk test. The box plots were used to
identify and exclude outliers. Continuous variables were presented
as mean ± SD and compared using Student’s t test if normally distributed; and presented as median (25th percentile, 75th percentile) and compared using the Mann–Whitney U test if not normally
distributed. Categorical variables were presented as frequencies
and percentages, and compared using Fisher’s exact test.
Statistical significance was considered when two-tailed p values <.05.

Results
About 86 patients met the inclusion criteria and 78 agreed to participate but only 40 patients completed the study till primary endpoint, 20 of them received intralesional vitamin D3 (vit. D3 group)
and the other 20 patients received intralesional zinc sulfate
(zinc group).
The age of the patients ranged from 10 to 60 years, with a
median of 26.5 years in vit. D3 group, and 16–57 years, with a
median of 26.5 years in zinc group; 90% of patients in vit. D3
group were males and 10% were females, compared with 80%
male and 20% female patients in zinc group. There was no statistically significant difference between both study groups regarding
age, sex, residence, and occupation.
There was also non-statistically significant difference between
both groups regarding history of the lesions. The duration of the
lesions ranged from 1 to 24 months with a median of 5.5 months
in vit. D3 group and 1–12 months with a median of 9 months in
zinc group. The number of warts in vit. D3 group ranged from 1
to 20 warts, with a median of two (1, 5.75) warts, and the number
of warts in zinc group ranged from 1 to 6 warts, with a median of
one (1,3) warts.
Table 1 summarizes patients’ response in injected warts.
Among vit. D3 group, 16 patients showed complete response
(80%) and four patients showed partial response (20%). Among
zinc group, 14 patients showed complete response (70%), three

patients showed partial response (15%) and three patients
showed poor response (15%) in injected warts. There was no statistically significant difference between both study groups regarding patients’ response to treatment in injected and non-injected
warts (Tables 1 and 2).
There was no statistically significant difference between both
study groups regarding number of sessions received before complete elimination of injected warts (Table 3).
Table 4 summarizes data of adverse effects and recurrence
among patients of both groups. Development of pain after sessions and hematoma after injection were significantly higher in
zinc group (mild pain in 45% of patients, moderate pain in 55%
of patients and hematoma in 55% of patients) than vit. D3 group
(mild pain in 5% of patients and hematoma in 5% of patients),
while development of vasovagal attacks was significantly higher
in vit. D3 group (40%) than zinc group (0%) (it occurred without
pain sensation in the form of sudden onset of hypotension and
chest tightness with spontaneous recovery within few minutes).
As regard serum calcium level among vitamin D3 patients, it
was comparable before and after sessions and it was within normal level (8.5–11 mg/dl).
Among 16 patients who achieved complete clearance in vit.
D3 group, none of them showed recurrence during the 3-month
follow-up period. Among 14 patients who achieved complete
clearance in zinc group, two of them showed recurrence during
follow up.
Some photographic pictures of clinical cases before and after
treatment are shown in Figures 1–6.

Discussion
Plantar warts are painful, usually deeply located and unfortunately
resistant to treatment. Most of the usual destructive methods are
ineffective in treatment of plantar warts, injurious, with high
recurrence rate. However, immunotherapy could lead to
Table 1. Comparison between both study groups regarding treatment response
in injected warts.
Variable
Complete response (100%)
Partial response (50–99%)
Poor response (1–49%)

Vit. D3 group
(n ¼ 20)

Zinc group
(n ¼ 20)

p Value

Test used

16 (80%)
4 (20%)
0 (0%)

14 (70%)
3 (15%)
3 (15%)

.72
1
.23

Fisher’s
exact test

Table 2. Comparison between both study groups regarding treatment response
in non-injected warts.
Vit. D3 group Zinc group
(n ¼ 5)
(n ¼ 5)
p Value

Variable
Complete response (100%)
Partial response (50–99%)
Poor response (1–49%)
No response (0%)

2
3
0
0

(40%)
(60%)
(0%)
(0%)

4
0
0
1

(80%)
(0%)
(0%)
(20%)

.52
.17
1
1

Test used
Fisher’s exact
test

Table 3. Comparison between both study groups regarding no. of sessions
received before response to treatment in injected warts.
No. of sessions
One session
Two sessions
Three sessions
Four sessions
Failure to achieve
complete response
after 4th session

Vit. D group
(n ¼ 20)
1 (5%)
2 (10%)
5 (25%)
8 (40%)
4 (20%)

Zinc group
(n ¼ 20)
3 (15%)
3 (15%)
1 (5%)
7 (35%)
6 (30%)

p Value
0.6
1
0.18
0.74
0.7

Test used
Fisher’s exact test
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Table 4. Comparison between both study groups regarding adverse effects developed during or after intervention.
Variable
Pain after session

Hematoma
Swelling
Post treatment hyperpigmentation
Vasovagal attack
Infection
Superficial necrosis

Vit. D3 group (n ¼ 20)
No pain: 19 (95%)
Mild: 1 (5%)
Moderate: 0 (0%)
Severe: 0 (0%)
1 (5%)
0 (0%)
0 (0%)
8 (40%)
0 (0%)
0 (0%)

Zinc group (n ¼ 20)
No pain: 0 (0%)
Mild: 9 (45%)
Moderate: 11 (55%)
Severe: 0 (0%)
11 (55%)
3 (15%)
2 (10%)
0 (0%)
0 (0%)
3 (15%)

p Value
<.0001

Test used
Fisher’s exact test

.001
.23
.49
.003
1
.23

Figure 1. (A) Male patient with multiple plantar warts before treatment with intralesional vit.D3. (B) Complete response after three sessions of treatment with intralesional vit.D3.

Figure 2. (A) Male patient with two adjacent warts before treatment with intralesional vit.D3. (B) Complete clearance after four sessions of treatment with intralesional vit.D3.

resolution of warts without any physical changes or scarring and
in addition, would augment the host response against the causative agent, thereby leading to complete resolution and decreased
recurrences (18).
Many immunotherapeutic agents were used in treatment of
warts like, imiquimod, PPD, C albicans antigen, MMR, and
Mycobacterium w vaccine. However, few studies discussed the
efficacy of intralesional injection of vitamin D3, and the same as
regard intralesional injection of zinc sulfate solution. No available
data comparing the efficacy and safety of both agents.
The objective of this study was to compare the efficacy and
adverse effects of intralesional injection of vitamin D3 versus zinc
sulfate 2% solution in treatment of plantar warts. Accordingly,
recruited patients (n ¼ 40) were randomly allocated into two
groups; vit. D3 group (n ¼ 20) and zinc group (n ¼ 20).

Among vitamin D3 treated patients, complete clearance of
80% of target warts was achieved, with no recurrence for
3 months after the last treatment session in any patient. These
findings were consistent with what was previously reported in
one study (15). While that study recruited a similar number of
patients (20 patients) and targeted a similar maximum number of
injected warts, it adopted intralesional injection of a higher concentration of vitamin D3 (300,000 IU, 7.5 mg/ml) in only two sessions performed one month apart; reaching a similar final
complete response after two sessions.
A more recent study showed also comparable results (19). That
study involved different types of cutaneous warts, with complete
clearance rate of 78.57% among all patients and 82.6% among
those with palmoplantar warts. Vitamin D3 was intralesionally
injected at a six fold higher concentration than ours (600,000 IU,
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15 mg/ml), but only two warts were maximally injected per session. The total maximum number of sessions and time interval
between them was identical to ours.
Another recent study showed a higher response rate (20). In
that study, different types of cutaneous warts were included,
where 90% of patients showed complete response, with the best
results achieved among those with palmoplantar warts (29/29;
100%). 3.33% of patients showed recurrence within 6 months of
follow up. This higher response rate might be explained by the
fact that although the maximum number of injected warts and

Figure 3. (A) Male patient with multiple warts before treatment with intralesional vit.D3. (B) Partial clearance after four sessions of treatment with intralesional vit.D3.

the maximum number of sessions were identical to ours, a higher
concentration of vitamin D3 (600,000, 15 mg/ml) was used.
Although serum calcium level was measured in each visit in this
study, the exact measurement was not reported.
In general, intralesional injection of vitamin D3 seems to be
more effective than topical activated vitamin D in treatment of
warts. A half-day occlusive dressing technique (ODT) with topical
vitamin D3 derivative maxacalcitol (25 mg/g ointment) was used
successfully and safely to eradicate recalcitrant warts in three
immunocompromised patients. The mean application duration
was 3 months (21).
Regarding adverse effects of intralesional vitamin D3 injection,
only one patient suffered from mild pain after session which
resolved spontaneously within 24 h and another one suffered
from hematoma. No signs of hypervitaminosis D or hypercalcemia,
and no recurrence were observed. Vasovagal response remarkably
attacked 40% of vitamin D3 injected patients. This response was
mainly in the form of difficult breathing and coughing, and
resolved spontaneously within 1–2 min. Reported side effects in
previously mentioned studies included transient pain during injection, edema, erythema, and hyperpigmentation. Recurrence
affected one patient in one study (19), and two patients in
another study (20). No vasovagal response was reported.
Among intralesional zinc sulfate treated patients, 70% of
injected warts showed complete clearance while these findings
are comparable with those reported in a previous study (22). We
achieved a two folds higher clearance rate in distant non-injected
warts (80% versus 40.9%). However, recurrence affected 13.33% of
our patients and 0% of their patients.
A higher clearance rates were achieved in another two studies.
The first study reported a total cure rate of 98.2% in target warts,
where most of them (80.92%) needed just a single injection. No
clearance was observed in distant warts (23). The second one
achieved complete clearance rate of 88% in injected warts, from
which 60% cured from the first session (13). However, these findings should be considered with caution, as the two above-mentioned studies recruited patients with common warts, and not
plantar warts as ours.
A wart clearance rate of 86% has been reported with topical
zinc sulfate 10%, three times daily for 4 weeks while this clearance rate is higher than ours (70%). This study included only common and plane warts (24).
On comparing vit. D3 group and zinc group, complete
response rate was higher among vit. D3 group in injected warts
(80% versus 70%), while it was higher among zinc group in

Figure 4. (A) Male patient with multiple warts before treatment with intralesional zinc sulfate 2%. (B) Complete clearance after four sessions of treatment with intralesional zinc sulfate 2%.
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Figure 5. (A) Male patient with multiple warts before treatment with intralesional zinc sulfate 2%. (B) Complete clearance after four sessions of treatment with intralesional zinc sulfate 2%.

Figure 6. (A) Male patient with plantar wart before treatment with intralesional zinc sulfate 2%. (B) Partial clearance after four sessions of treatment with intralesional
zinc sulfate 2%.

distant warts (80% versus 40%). However, both differences were
not statistically significant.
Regarding adverse effects, pain after sessions and hematoma
formation were significantly higher with zinc sulfate, while vasovagal response was significantly higher with vitamin D3.

study. On contrary, use of intralesional zinc sulfate appears to
bypass such drawbacks, but with more significant local adverse
effects and slightly less efficacy.
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