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ABSTRACT

Viral warts, which are caused by the human papilloma virus, are a common problem in dermatology. Various modal-
ities have been used to treat warts, but none are uniformly effective or directly antiviral. Recent studies show that
oral zinc sulfate could be effective in the treatment of viral warts. Thirty-one patients with multiple, non-genital viral
warts were recruited in this open-label clinical study. The patients were treated with oral zinc sulfate (10 mg/kg to a
maximum dose of 600 mg/day) for 2 months and followed up with assessments for the resolution of their warts and
for any evidence of recurrence after treatment. Among the 31 patients, 18 patients showed low serum zinc levels
(58%). Of 26 patients who completed the study (84%), 13 (50%) showed complete resolution of their warts after
2 months of treatment. Complete responders remained free of lesions at 6-month follow-up. No serious side-effects
were reported apart from nausea (16%), mild gastric pain (3%) and itching sensation (3%). Oral zinc sulfate was
found to be a good option in the treatment of viral warts, as it was safe and effective without important side-effects.
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INTRODUCTION

Viral warts are benign proliferations of the skin and
mucosa that are caused by human papilloma virus
(HPV) infection. Although they do not produce acute
symptoms and regress spontaneously in two-thirds
of lesions within 2 years,' they often need treatment
due to cosmetic concerns and the dread of autoinoc-
ulation. Primary treatment methods are physical
destruction of warts such as electrodessication, laser
therapy and cryotherapy. However, these treatments
are not suitable for patients with multiple lesions or
with fear of pain and scarring because they are asso-
ciated with pain, risk of scarring and a significant
recurrence rate. Therefore, oral immune-modifying
agents might be a useful therapeutic alternative
because they are painless and easy to administrate.

efficacy, side-effect, treatment, viral warts, zinc sulfate.

Ho-antagonists, especially cimetidine, are known to
enhance immune responses and showed promising
therapeutic outcomes with an estimated 48-81%
response rate in open-label studies.?~® However, sub-
sequent randomized controlled trials (RCT) failed to
show significant efficacy when cimetidine was com-
pared with placebo or topical agents.®™®

Recently, oral zinc sulfate showed outstanding
therapeutic efficacy with an estimated 62.5-86.9%
complete response rate in three RCT and one dou-
ble-blind prospective study in which it was compared
with cimetidine.®~'2 However, these reports are asso-
ciated with controversy. One of the studies had a high
dropout rate (nearly 50%)° and most of the studies
were carried out in the Middle East where zinc defi-
ciency is presumed to be more prevalent secondary
to their diet (high indigestion of cereal protein, rich in
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phytate, which inhibits zinc absorption, and low
intake of animal protein), considerable loss of zinc
due to excessive sweating in hot climates and blood
loss due to hookworm infection.'® Moreover, one
RCT recently revealed that there is no significant dif-
ference in clearance rates of viral warts between a
zinc-treated group and a placebo group.'* Therefore,
further studies are required to corroborate its thera-
peutic efficacy. Our study was designed to evaluate
whether oral zinc sulfate is effective in patients with
viral warts.

METHODS

Thirty-one patients with viral warts attending the der-
matological clinic of Pusan National University Hospi-
tal were included in the study (11 males and 20
females; age range 6-54 years, mean 26). They were
informed of the purpose of the study and the commit-
tee of ethics approved the study. All patients had mul-
tiple warts (from at least five to more than 200, mean
46) of at least 6 months’ duration. Most patients had
been previously treated with topical agents, cryother-
apy, lasers, topical immunotherapy and other modali-
ties. We excluded patients who had high serum zinc
levels (>250 pg/dL), hypocupremia, previous adverse
effects after oral zinc sulfate, were concurrently using
H, antagonists or topical agents, or were pregnant.

At the beginning of the study, a venous blood sam-
ple was taken from every subject for testing for serum
zinc levels through atomic absorption spectropho-
tometry. Patients received oral zinc sulfate (10 mg/kg
to a maximum dose of 600 mg/day) for 2 months
and were reviewed at 2-week intervals. A “complete
response”’ (CR) meant 100% clearing of all warts with
no formation of new warts; otherwise, the subject
was regarded a ‘““non-responder” (NR). Patients were
followed up to check for any recurrence until
6 months after the end of treatment.

RESULTS

Of 31 subjects enrolled, 26 (84%) completed
2 months of therapy and evaluation. Six patients dis-
continued participation in the study secondary to
noncompliance. Ages ranged 6-54 years (median,
25 years), and 10 subjects (38%) were under
18 years old. Fourteen had flat warts, seven had
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common warts, three had plantar warts, and two had
both common and plantar warts.

Eighteen of 31 patients (58%) showed a low serum
zinc level (<70 pg/100 mL). The mean serum zinc
level was 69.4 + 17.6 ug/100 mL (range, 33.3-118.8).
None of the patients showed any signs or symp-
toms of zinc deficiency such as growth retardation,

Figure 1. Twenty-year-old woman with multiple flat warts
on her face before (a) and after treatment (b) showing the
resolution of flat warts.
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delayed puberty, erectile dysfunction, diarrhea,
alopecia, glossitis, nail dystrophy, hypogonadism
(in males) and decreased immunity."®

Overall, 50% of patients had a CR. The CR rates
according to the type of viral warts were as follows:
40% (6/14) for flat warts; 57% (4/7) for common
warts; 33% (1/3) for plantar warts; and 100% (2/2) for
the mixed type including common and plantar warts.
The cumulative response rates according to duration
of treatment were 15% (4/26) at 2 weeks after the
onset of treatment, 35% (9/26) at 4 weeks, 42%
(11/26) at 6 weeks and 50% (13/26) at 8 weeks.
Younger patients had a better response than older
patients. Of the 10 pediatric patients (<18 years),
seven showed complete resolution (70%) and of 16
adults (>18 years), six achieved complete clearance
(38%). Patients with CR were followed up until
6 months after the end of treatment and they were
free of lesions. Clinical response in one patient is
shown in Figure 1.

No serious side-effects were reported except for
nausea in five patients (16%), mild gastric pain in one
patient (3%) and an itching sensation in one patient
(8%). These side-effects were mild and transient and
did not require the discontinuation of zinc sulfate.

DISCUSSION

Al-Gurairi et al.® administrated oral zinc sulfate at a
dose of 10 mg/kg up to 600 mg daily for 2 months in
a placebo-controlled clinical trial involving 80 patients
with viral warts (common, plantar and plain). Twenty-
three of 40 patients (58%) in the zinc-treated group
and 20 out of 40 (50%) in the placebo-treated group
completed the study. Complete clearance was
reported for 87% of the treated group versus no
clearance for the placebo group. Though this first
study is a revolutionary report, it has two limitations:
(i) the high dropout rate (nearly 50%); and (i) not using
an intention-to-treat analysis.'® After this first study,
four other studies were performed to evaluate effec-
tiveness of oral zinc sulfate (Table 1). Two placebo-
controlled RCT showed remarkable CR rates: 76.9%
and 78.1% in the treated group compared with 7.8%
and 13% in the placebo group for 2 months treat-
ment.'®"" Another randomized double-blind pro-
spective study comparing the efficacy of oral zinc
sulfate and cimetidine revealed a 62.5% CR in the
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Table 1. Reported studies on the efficacy of oral zinc sulfate for the treatment of viral warts

Our study

14

11 12

10

Reference no.

Double-blind, Oral zinc versus Double-blind, Open-label

Double-blind,

Placebo-controlled

Study design

placebo controlled

50 (25 vs 25)

cimetidine treatment

18 (9 vs 9)

placebo controlled

N/A

placebo controlled

26 (13 vs 13)

31

0 (40 vs 40)
43 (23 vs 20)

No. of subjects (AG vs PG/CG)
No. of subjects who completed

study (AG vs PG/CG)

55 (32 vs 23) 17 (8 vs 9) 46 (22 vs 24) 26

26 (13 vs 13)

Oral zinc sulfate treatment for viral warts

26 (6-54)

N/A

AG: 27.0 (7-63),
CG: 22.1 (5-50)

AG: 17.6, PG: N/A

AG: 15.9, PG: N/A

AG: 20 (4-50),

Mean age in years (range)

PG: 20 (7-37)

38.5 (6-120)

N/A

AG: 22.5 (12-60),
CG: 21.8 (4-60)

AG: 28.4, PG: N/A

AG: 27.3, PG: N/A

AG: 24 (12-120),
PG: 20 (12-36)

Mean duration of disease

in months (range)

10 mg/kg per day

Dose of oral zinc sulfate

(maximum 600 mg)

2

Duration of treatment in months
Mean serum zinc level + SD
in patients (ug/100 mL)

69.4 + 17.6

AG: 102,

N/A

AG: 55.09 + 10.07,

AG: 53.3 + 9.7,

AG: 62.5 + 10.72,

PG: 103
N/A

PG: 56.63 + 8.73

N/A

PG: 58.04 + 9.13

94.02 + 38.11

PG: 66.4 + 11.55
87.8 + 10.06

70.97 + 14.00

N/A

Mean serum zinc level + SD in

healthy control group (ug/100 mL)

AG, complete response rate

50%
N/A

16%
12%

76.9% 78.1% 62.5%
13%

7.8%

86.9%
0%

0% (PR: 44%)

PG/CG, complete response rate

AG, active group; CG, cimetidine treated group; N/A, not available; PG, placebo group; PR, partial response; SD, standard deviation.
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zinc-treated group versus 0% in the cimetidine
group.’® However, one recent double-blind RCT
reported that the efficacy of oral zinc sulfate was not
superior to placebo.™

Our study is the sixth report on oral zinc sulfate
treatment for viral warts and shows a 50% CR rate.
Weaknesses of this study are that there was no con-
trol group and it was not blind because we were
unable to find a suitable placebo in order to carry out
a double-blind RCT which is needed to confirm our
results. Nevertheless, although ours is an open study,
the success rate is appreciably greater than the
reported cure rates for placebo treatments. Cure
rates for warts associated with placebo treatments
were reported to range 10-35%%'""'° and CR rates
for placebo treatments (Table 1) ranged 0-13%. The
CR rate of our study is lower than in previous reports
but a 50% CR is a substantial result because it indi-
cates that half of patients suffering from viral warts
can be cured. Our results show that younger patients
and patients with common warts respond favorably.
The CR rate was higher in pediatric patients (70%,
7/10) than in adult patients (38%, 6/16). CR rates
according to the type of viral warts were 57% (4/7)
for common warts, 100% (2/2) for the mixed type
with both common and plantar warts, 40% (6/14) for
flat warts and 33% (1/3) for plantar warts.

In the present study, 58% patients showed a low
serum zinc level. However, no one had any signs or
symptoms of zinc deficiency. The mean serum zinc
level was 69.4 ng/100 mL which is slightly lower than
the normal range but higher than the level of patients
in the previous studies (Table 1). These reports
revealed that serum zinc levels in patients with warts
was statistically lower than the healthy control group
and response to treatment was directly related to the
increment in serum zinc levels after administration of
study medications.>"" In our study, as a control
group, we checked the serum zinc level in 40 healthy
individuals who were matched for age and sex and
evaluated follow-up serum zinc levels at 1 month
after completion of treatment in 10 patients (five in
the CR group and five in the NR group). The mean
serum zinc level in the healthy control group was
70.97 = 14.0 ug/100 mL (range, 49.4-108.5) and 22
of 40 (55%) individuals showed a low serum zinc level
which was not notably different from data from
patients with viral warts (58%). The follow-up serum
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zinc change did not seem to be related to treatment
outcome. The mean serum zinc level increased from
65.6 to 82.4 ng/100 mL in five patients with CR and
from 60.4 to 78.8 ug/100 mL in five patients with NR.
Because the serum zinc level can fluctuate widely
and is a very poor reflection of total body zinc status
unless it is very low, measurement of it is not very
trustworthy.'2151¢ We think that different dietary cus-
toms according to ethnic groups could be another
factor which affects the serum zinc level. Further
studies are required to unravel these inconsistencies.

Viral warts are caused by HPV which has several
mechanisms for avoiding immune mechanisms.?°
Thus, a method aimed at modulating the immune
system and facilitating the production of cytokines
can be a therapeutic option.'® Zinc is a trace element
that is essential for the functioning of many enzymes
and transcription factors. It is crucial for all highly pro-
liferating cells in the human body, especially the
immune system, and innate and acquired immunity
can be compromised by zinc deficiency.'®2'2% Zinc
has immunomodulatory effects that could counteract
viral infections by having an effect on the synthesis of
cytokines. In vitro, zinc induces the production of
antiviral interferon (IFN)-o. as well as IFN-y and it can
potentiate the antiviral action of IFN-0.242% In addi-
tion, clearance of viral infections requires cytotoxic T
lymphocytes, which are highly dependent on zinc.2®
In vivo, not only oral zinc sulfate but also topical zinc
oxide has shown therapeutic efficacy in the treatment
of viral warts.?” Therefore, zinc can be a therapeutic
option by modulating the immune system in a patient
with viral warts.

In our study, no significant adverse effects were
reported except for nausea in five patients (16%),
mild gastric pain in one patient (3%) and itching sen-
sation in one patient (3%). These unwelcome adverse
effects were mild and transient and did not require
cessation of treatment. Nausea was a common side-
effect of oral zinc sulfate.® Because we think that oral
zinc sulfate has a metallic taste when mixed with
water, we suggested that patients ingest zinc sulfate
by dividing the total dose into three daily doses and
take it with milk or yogurt when they experienced a
metallic taste or nausea. This method relieved the
side-effect in most patients.

Our findings suggest that oral zinc sulfate is worth
considering as a therapeutic option for the treatment
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of viral warts; it is safe, effective and lacking important
side-effects.
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