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Abstract
Introduction: Cutaneous viral warts are one of the common skin disorders in general population which can affect any
age group and any gender in any country and pose a significant health problem. A possible association with zinc has
been suggested in previous studies. Zinc is known to be required for efficient functioning of immune system.
Objective: To find out the association between serum zinc level and cutaneous viral warts.
Materials and Methods: In this case-control study, total of hundred patients were enrolled. Among them 50 (males –
27, females – 23) with cutaneous viral warts were taken as cases and 50 (males – 25, females – 25) healthy individuals
were taken as controls after matching the age and sex. The patients were selected from Dermatology outpatient
Department of Universal College of Medical Sciences Teaching Hospital, Bhairahawa, Nepal. The serum zinc level was
measured using spectrophotometry principle.
Results: The mean serum zinc level in the cases and controls were 80.50±37.24 μg/dl and 104.31±25.31 μg/dl
respectively. Significant difference in serum zinc level was observed between cases and controls (p=0.0001). There was
a strong association between low serum zinc level and cutaneous viral warts (OR=7.37; 95% CI=1.98 – 27.31; p=0.0028).
Conclusion: Serum zinc level in patients with cutaneous viral warts was significantly low as compared to the healthy
controls.
Key words: Immune system; micronutrients; papillomaviridae; warts; zinc

has a key role in regression of the warts.2,3 The severity
of warts as well as the risk of malignancy increases in
persistent disorders of CMI.2

Introduction

W

arts are benign tumors of the skin and mucosa
caused by Human papilloma viruses (HPVs)
leading to a slow and focal expansion of squamous
epithelial cells.1It is most commonly seen in school age
children and young adults, though can occur at any
age. In cutaneous warts, kera nocytes are infected
by HPVs and are clinically visible as well deﬁned
hyperkerato c protusions. Cutaneous warts can
present as common warts, plane warts, plantar warts,
periungual warts, ﬁliform and digitate warts, butchers’
warts, epidermoid plantar cysts and pigmented warts.2

Zinc is an essen al micronutrient having wide
spectrum of ac vi es.4Foods like meat, eggs, shellﬁsh,
oyster, legumes, nuts, whole grain and green leafy
vegetables are considered to be rich sources of zinc.4,5
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Adequate zinc intake helps in proper func oning of
the immune system. Zinc deﬁciency adversely aﬀects
the immune func on especially, T cell func ons.6 Zinc
has been used eﬀec vely in the treatment of various
dermatological condi ons including viral warts.4
Since zinc plays a signiﬁcant role in clearance of warts,
in this study we measured the serum zinc level in
pa ents with cutaneous viral warts.

The data were fed in the Microso Excel and analyzed
by Sta s cal Package for Social Service (SPSS)-IBM 20.
Descrip ve data were expressed in mean±SD along
with frequency table. Means of con nuous variables
were compared by using the two-tailed independent
student’s t-test and qualita ve variables were
compared by using chi-square test. The correla ons
were computed by Pearson’s correla on. The p-value
of ≤0.05 was considered to be sta s cally signiﬁcant.

Materials and Methods

Results

This case control study was conducted in Department
of Dermatology, Universal College of Medical
SciencesTeaching Hospital (UCMSTH), Bhairahawa,
Nepal in collabora on with Department of
Biochemistry from May 2015 to July 2016. Ins tu onal
review board of UCMSTH approved the study.

Demographic data of the studied popula on are shown
in Table 1. The mean age of the cases and controls
were 21.48±9.87 and 22.64±9.29 years respec vely.
Forty pa ents had ≤20 lesions and 22 pa ents had
lesions on the mul ple sites. The most common type
of cutaneous wart encountered was verruca vulgaris
and dura on of the disease was ≤30 months in 76%
cases. Only ﬁve pa ents had recurrent disease (Table
2).

All pa ents with cutaneous viral warts a ending
Dermatology OPD of UCMSTH, Bhairahawa, Nepal,
without any other dermatological diseases were
included in this study.Pa ents/ guardians who are not
willing to par cipate in the study, pa ents who were on
zinc supplementa on and those with chronic diarrhea,
acroderma s enteropathica and other systemic and
dermatological diseases were excluded.

Sixteen pa ents (32%) had decreased serum zinc level
and one (2%) pa ent had increased serum zinc level.
Among the control, three (6%) of them had decreased
serum zinc level. There was sta s cally signiﬁcant
diﬀerence in distribu on of serum zinc level among
the cases and controls. (p=0.004) (Figure 1).

Fi y pa ents with cutaneous viral warts mee ng the
inclusion criteria were enrolled. Consecu ve sampling
technique was used. Fi y healthy individuals were
taken as controls a er age and sex matching. Informed
wri en consent was taken.

The diﬀerence of mean serum zinc levels in cases
(80.50±37.24 μg/dl) and controls (104.31±25.31μg/
dl) was sta s cally signiﬁcant (p=0.0001). Strong
associa on between low serum zinc level and
cutaneous viral warts was seen with Odds Ra o (OR)of
7.37 (95% CI=1.98 – 27.31; p=0.0028).

Medical interview with proforma documenta on,
which included details of the pa ent, examina on
ﬁndings and serum zinc value, was done. Serum zinc
level es ma on was done by Nitro-PAPS methods
using Sigma Aldrich Kit. The normal range of serum
zinc level was considered 61-120 μg/dl.

Serum zinc level was nega vely correlated with
number of lesions (r = -0.333,p=0.001), largest size of
the lesion (r = -0.207,p=0.039), site of the lesions (r
= -0.304,p=0.002) and recurrence of the disease (r =
-3.31,p=0.001) (Table 3).

Table 1: Demographic Data of Cases and Controls.
Demographic features
Sex
Male
Female
Age groups
0-10
11-20
21-30
31-40
41-50
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Cases
n=50 (%)

Controls
n=50 (%)

p-value

27 (54%)
23 (46%)

25 (50%)
25 (50%)

0.576

5 (10%)
21 (42%)
17 (34%)
5 (10%)
2 (4%)

2 (4%)
21 (42%)
20 (40%)
5 (10%)
2 (4%)

18

0.691


Table 2: Characteristics of Patients with Wart (n=50).

Characteris cs
No. of lesions
0-10
11-20
21-30
Sites
Head & Neck
Upper limb
Trunk
Lower limb
Mul ple
Dura on (months)
1-30
31-60
61-90
91-120
Recurrence
Yes
No
Types of cutaneous viral warts
Verruca vulgaris
Verruca plana
Periungal warts
Palmoplantar warts

n (%)
21 (42%)
19 (38%)
10 (20%)
10 (20%)
11 (22%)
0 (0%)
7 (14%)
22 (44%)
38 (76%)
10 (20%)
1 (2%)
1 (2%)
5 (10%)
45 (90%)
27 (54%)
13 (26%)
4 (8%)
6 (12%)

Table 3: Pearson’s Correla on of Serum Zinc with Study Variables.
Study
Variable
Zinc
(μg/dl)

Age
(years)
(r)
0.048
p-value 0.633

Sex
-0.075
0.458

Size (cm)
S
L
-0.074 -0.207*
0.464
0.039

Number Of
Lesions
-0.333**
0.001

Site
-0.304**
0.002

Dura on
(Months)
-0.064
0.525

Recurrence
-3.31**
0.001

Note –S – smallest, L – largest; * - signiﬁcant, ** - highly signiﬁcant
Frequency (%) distribution of Zinc Level in Cases & Controls

Figure 1: Bar Diagram Showing Frequency (%) Distribu on of Serum Zinc Level in Cases and Controls.

the Department of Dermatology from 2014 to 2015,
out of 5398 pediatric pa ents, 1326 had infec ous
dermatoses. Among them, 147 pa ents had viral
infec ons and wart was seen in 94 pa ents.7 In another
study conducted by Shrestha R et al in a ter ary center

Discussion
Cutaneous viral warts are one of the common
condi ons presen ng to the Dermatology OPD. In a
study conducted at a ter ary care hospital in Nepal in
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in Nepal, out of 4795 pa ents, 1086 (22.64%) pa ents
were having skin disorder and 14.12% of them had
viral infec on.8

that serum zinc level is reduced if mul ple sites are
involved.
This study demonstrated no signiﬁcant correla on
between serum zinc concentra on and dura on of the
disease (r = -0.069, p=0.525). Naseri M et al in their
study, stated similar ﬁnding.13 Pruvost C et al. observed
that prevalence of warts increases with dura on of
immunosuppression.15

Shrestha R and colleague conducted a study to see the
pa ern of skin diseases in rural area of Nepal and they
found that the frequency of viral infec on was 2.84 %.9
Sula B et al observed the prevalence of viral warts to
be 6.6 % among primary school children in Turkey.10 In
a study conducted by Van Haleen F.M et al in a primary
school children in Netherland, 33% of the children had
wart.11

In the present study, there was a nega ve correla on
between serum zinc concentra on and recurrence
of the cutaneous viral warts (r = -3.31, p=0.001)
sugges ng that pa ents with recurrent disease tend to
have a decreased serum zinc level.

In the present study, maximum numbers of cases were
in the age groups 11-20 years (42%) followed by 21-30
years (34%). In a similar study conducted by Raza N
and colleague, maximum frequency distribu on of
cases were in the age group 21-30 years (40%).12 The
highest frequency observed in these age groups might
suggest their aesthe c concern as well as greater
environmental exposure to HPV.

Our study showed sta s cally signiﬁcant diﬀerence in
serum zinc level among the cases (80.50±37.24 μg/dl)
and controls (105.31±25.31 μg/dl) withp-value 0.0001
which is similar to the ﬁndings of studies done by Raza
N and colleague and Al-Gurairi FT et al.12,16 Sadighha
A, Naseri M et al and Yaghoobi R et al observed no
signiﬁcant diﬀerence in serum zinc concentra on
between the cases and controls.13,17,18

In our study, it was seen that frequency distribu on
of cutaneous viral warts is more among the males
(54%) than in females (46%), similar to the ﬁndings
of other authors.12,13The male predominance noted in
the present study reﬂects our male dominant society,
where females are mainly involved in household works
with lack of awareness.

In a developing na on like ours, dietary factors,
malabsorp on, hookworm infesta ons play major role
in zinc deﬁciency. In a place with hot tropical climate
considerable loss of zinc can occur through swea ng.19
Cutaneous viral warts are common and posses a
signiﬁcant aesthe c problem to the pa ent. Moreover,
the interplay between cutaneous viral warts and zinc
deﬁciency might have a crucial role in pathogenesis
and clearance of viral warts.

In this study, 29 pa ents had more than 10 lesions
on their body. Number of lesions can be used as a
measure to assess the severity of viral warts. In a
study conducted by Wilson JD et al they have found
that number of lesions is the best predictor of me
to clearance of warts – fewer warts results in earlier
clearance.14

Our study has a limita on of being a single centered
study.

A nega ve correla on between serum zinc level and
number of lesions (r = -0.333, p=0.001) was found in
our study. Our result is in concordance with ﬁndings
from previous study conducted by Naseri M et al.13

Conclusion
The present study showed that serum zinc level is
signiﬁcantly low in pa ents with cutaneous viral warts
compared to the healthy control. Serum zinc level is
inversely related to number of lesions, largest size
of the lesion, site of the lesions and recurrence of
the disease. Further, a mul centric study with larger
sample size and therapeu c interven onal trial can be
conducted.

In our study, 44% pa ents had lesions at mul ple sites
and 22% of them had lesions over the upper limbs
which was in contrast to the ﬁnding of Naseri M et al,
where most of the lesions (50%) were located in upper
limbs followed by warts in mul ple sites like head,
neck and limbs (20%).13Face was the most commonly
aﬀected site in a study done by Raza N and colleague.12
Also a sta s cally signiﬁcant nega ve correla on was
seen in our study between serum zinc level and sites
of the lesions (r = -0.304,p=0.002), which indicates
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