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Introduction: Verruca vulgaris, or common wart, is caused by the human papillomavirus (HPV). Cases may be recalcitrant, and 

may reflect deficient cell-mediated immunity, one cause of which could be low serum levels of zinc, which plays a crucial role in lym

phocyte development and function. Here, we report a case of recalcitrant common warts in a zinc-deficient man responding to oral 

zinc supplementation. Case summary: A then 44-year-old man presented with hyperkeratotic verrucous papules on the left elbow, 

clinically and histopathologically diagnosed to be verruca vulgaris. Initial treatment with electrosurgery was followed by recurrence 

on the same site several weeks later. Further recurrences would be noted despite treatment with several sessions of electrosurgery 

and cryotherapy, with eventual involvement of both forearms and shins. Other treatment modalities tried by the patient included 

pulsed dye laser, imiquimod and a traditional topical medication containing salicylic acid. HPV typing showed HPV genotype 6. Primary 

immunodeficiency panel done on 2 separate occasions showed decreased CD4 count with reversed CD4:CD8 ratio, with decreased 

natural killer cell count. Whole blood and serum zinc levels were also found to be decreased on 2 separate occasions. The patient 

was then started on oral zinc picolinate SOmg {lOmg elemental zinc) daily, eventually shifting to chelated zinc oxide lSmg (12mg 

elemental zinc) daily, without any other intervention. The only adverse effect reported was nausea. Follow-up at 1 year and 5 years 

after starting oral zinc supplementation has shown no recurrence of warts. Conclusion: Recent years have seen a surge of interest 

in high-dose oral zinc as monotherapy for recalcitrant warts. Although there is still insufficient evidence to support this, the positive 

response demonstrated in this case corroborates the immunomodulatory role that zinc may play for this indication. In addition, this 

case may show that even low doses of zinc may be beneficial as either monotherapy or as adjunct in the treatment of recurrent com

mon warts. It is recommended that randomized clinical trials with better quality, comparing different doses and formulations of oral 

zinc for common warts be done, while taking into account corresponding elemental zinc values. 
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INTRODUCTION 

V
erruca vulgaris, or common wart, is caused by the hu

man papillomavirus (HPV), of which more than 100 

subtypes have been reported in the literature. They 

present with rough, scaly papules, nodules or plaques, and 

can appear on any surface of the skin. While acquisition of 

infection is believed to be primarily mediated by humoral im

munity, regression of lesions is determined by cell-mediated 

immunity. 1 

Although common warts are generally benign in nature 

and spontaneous resolution may occur, cases may be resistant 

to treatment, leading to frustration for both the patient and 

the physician. Recalcitrant warts have been defined as those 

that have not responded to 5 or more cycles of first-line treat

ment over a period of 6 months.2 They may be a reflection of 

a deficient cell-mediated immunity. 1
• 

2 

The treatment of common warts generally depends on 

the extent and location of lesions, as well as patient factors 

such as pain threshold, desired outcomes, age and coopera-
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tiveness. Local treatment options include physical destruction 

through electrosurgery with or without curettage, cryotherapy, 

surgical excision and photodynamic therapy; chemotherapy 

with salicylic acid, lactic acid, trichloroacetic acid, podophyl

lin, 5-fluorouracil and bleomycin; and immunotherapy with 

dinitrochlorobenzene, squaric acid dibutylester, diphenylcyclo

propenone, cimetidine, recombinant interferon and Candida 

extracts.1 In general, topical treatment with salicylic acid is 

believed to be the first-line treatment for common warts, 

while other modalities have yet to backed by more sound 

evidence. 3A

Systemic treatment options include zinc, cimetidine, ho

meopathy, levamisole, cidofovir, retinoid, and interferon. Like 

local treatment options, there is insufficient evidence regarding 

their benefit in the treatment of common warts, and further 

research is warranted to validate their use. 5 

Zinc serves as a component of various metalloenzymes 

mediating various cellular and metabolic functions. In par

ticular, it serves an important role in the synthesis of proteins 

and nucleic acids, in wound healing, as an antioxidant, and 

in promoting T -cell, neutrophil and natural killer (NK) cell 

activity. G-s 

This vital micronutrient is generally believed to be 

safe. Pharmacologic doses of up to 12 mg/kg per day 1 have 

been associated with nausea, vomiting, gastroenteritis, 

and gastrointestinal bleeding. Chronic intake of high levels 

may then lead to microcytic anemia, lethargy, dizziness, 
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neuropathy, dehydration, and decreased levels of copper, 

which resolve once zinc is withdrawn. Zinc toxicity has no 
cutaneous manifestation. 3-10

Here we report a case of a zinc-deficient man, 

followed up over 5 years, in whom resolution of recal

citrant common warts was seen after oral zinc supple

mentation. 

CASE 

A 44-year-old apparently healthy Filipino-Chinese man 

presented with hyperkeratotic verrucous pa pules on the left 
elbow, clinically diagnosed to be verruca vulgaris, which 

had been present for 2 years (Fig. 1). Lesions were initially 

treated with electrosurgery. However, this was followed 

by recurrence on the left elbow several weeks later, this 

time with involvement of the left forearm, with eventual 

spread to the right forearm and both lower legs (Fig. 2). 

Further recurrences would be noted despite treatment with 

several sessions of electrosurgery and cryotherapy over the 

next 7 years. 

Fig. 1. Several hyperkeratotic, verrucous rough papules on left elbow. Photo taken at 

baseline. 

Fig. 2. Several hyperkeratotic, verrucous rough papules on right shin. Note the surrounding 

smooth, atrophic, pinkish plaques, representing previously electrodessicated sites. 

46 J Phil Dermatol Soc• November 2012 • ISSN: 2094-201X 

Other treatment modalities tried by the patient included 

pulsed dye laser, imiquimod and a traditional topical medica

tion containing salicylic acid, none of which provided resolution 

of the lesions. 

The patient is a businessman who admits to being under 

a lot of stress at work. 

Skin punch biopsy was done on two occasions, both of 

which were consistent with verruca vulgaris (Fig. 3). T issue 

samples from the lesions on the left elbow and forearm were 

also sent for serotyping, which documented the presence of 

HPV type 6. 

Suspecting an immunocompromised state, a primary 

immunodeficiency panel was done on 3 separate occasions, 

all showing decreased CD4 count with reversed CD4:CD8 ratio 

and decreased NK cell count, indicating deficient cell-mediated 

immunity (Table 1). Testing for human immunodeficiency virus 

(HIV) was negative. 

.. ,,. . .. 
..... ,- \.".- ._ ii 

Fig. 3. Histopathology of a hyperkeratotic verrucous papule on the left elbow, showing 

hyperkeratosis, hypergranulosis and papillomatous epidermal hyperplasia. (Low 

power view) 

Table 1. Primary immunodeficiency panel of patient 

Normal Values Baseline Follow-up at 
5 years 

WBC differential count 

Lymphocytes 19-48% 32% 34.1% 

Monocytes 3-9% 7% 5.4% 

Granulocytes 40- 74% 61% 60.5% 

Total Leukocytes 4,800 -10,800/mm3 4,800/mm' 5,400/mm3 

Description 

CD3 Pan T -lymphocytes 65-80% 82.4% 75.2% 

CD4 T -helper cells 30-43% 26.16% 27.44% 

CD8 T -suppressor cells 25-38% 48.77% 43.75% 

CD4:CD8 T -helper/T -suppressor 0.84-1.58 0.54 0.63 

CD16+56 NK cells 7-21% 6.09% 4.99% 

CD20 Pan 8-cells (Bl) 7-13% 25.41% 21.53% 

CD19 B-cells; Pre B-cells (84) 6-12% 24.80% 20.60% 

A thorough review of the literature yielded reports of the 

successful use of high-dose oral zinc sulfate at 10 mg/kg/day 

in the treatment of recalcitrant warts.9 Based on the premise

that zinc holds a crucial role in cell-mediated immunity, deter

mination of the patient's whole blood zinc levels was done, 

revealing decreased zinc levels (Table 2). 



The patient was then started on SOmg of oral zinc pi
colinate per day. He was also instructed not to undergo any 
other intervention for his common warts. Gradual regres
sion in the size and number of lesions was noted over the 
course of 2 months, after which complete resolution was 
noted. Despite occasional episodes of nausea and pruritus, 
the patient continued to take SOmg of zinc picolinate daily 
for 4 years. After this, without consulting his physician, he 
shifted to daily chelated calcium-magnesium-zinc tablets 
containing lSmg of zinc oxide, to which he reports better 
tolerability. 

Follow-up at 1 year after starting oral zinc supplementa
tion showed no recurrence of common warts. Whole blood 
zinc, although still below normal values, was found to have 
increased compared to baseline. Serum zinc level was noted 
to be within normal limits (Table 2). 

Table 2. Whole blood and serum zinc levels of patient 

Whole blood zinc level 
i 

Serum zinc level 

(NV: 7ug/ml) 
I 

{NV: 0.5-1.S ug/ml) 

Baseline 4.6 -

Follow-up (1 year after 
5.0 0.86 

starting oral zinc) 

Follow-up (5 years after 
5.0 0.67 

starting oral zinc) 

NV: normal values. 

Five years after starting oral zinc supplementation, 
follow-up showed complete resolution of the warts on the left 
elbow, forearm and shins, with no recurrence hence (Figs. 4-5). 
Repeat serum zinc levels showed consistently normal values, 
although primary immunodeficiency panel showed no change 
from baseline (Tables 1-2). There was an incidental finding of 
multiple rough skin-colored papules on both shins, clinically 
and histopathologically diagnosed as lichen amyloidosis. 

Fig. 4. Resolution of hyperkeratotic, verrucous pa pules on left elbow, with some atrophic 

scarring at post-electrosurgery sites. Photo taken at 5-year follow-up after starting oral 

zinc supplementation. 

Fig. s. Resolution of hyperkeratotic, verruca us pa pules on left forearm, with some atro

phic scarring at post-electrosurgery sites. Photo taken at 5-year follow-up after starting 

oral zinc supplementation. 

DISCUSSION 

Zinc homeostasis 

Serum levels of zinc are a result of the complex inter
play between the absorption of exogenous zinc, as well as 
the gastrointestinal secretion and absorption of endogenous 
zinc. While the processes controlling levels of endogenous 
zinc are still poorly understood, absorption of exogenous zinc 
is regulated by several factors. These are the amount and 
form taken in; absorption enhancers such as lean red meat, 
seafood, peas, beans, and nuts; inhibitors such as phytate, 
casein, unabsorbed fat, and iron; and physiologic states with 
an increased demand for absorbed zinc, such as pregnancy, 
lactation and early infancy. 11-13 

As our patient was not on any special diet and had no 
known comorbidities or conditions that may affect dietary 
absorption, and in view of the complexity of zinc homeostasis, 
the cause of his relative zinc deficiency cannot be established 
at this point. 

In addition, it is important to note that different zinc 
formulations contain varying amounts of elemental zinc 
(Table 3).14

'
15 

Table 3. Percentage of elemental zinc present in different zinc formulations 

Zinc Formulation Elemental Zinc, % 

Zinc sulfate 23% 

Zinc gluconate 14.3% 

Zinc picolinate 20% 

Zinc acetate 30% 

Zinc oxide 80% 

Although the amount of elemental zinc present in a 
formulation is important, equally important is the absorb
ability of the zinc compound as influenced by its solubility in 
water. Among these, zinc picolinate is believed to have the 
best absorbability.16 Zinc sulfate and zinc acetate are said to
have a relatively favorable absorbability, as both are aqueous 
compounds. Zinc oxide and zinc carbonate are both believed to 
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have poor absorbability, both being non-soluble in water. 11
Furthermore, absorption of zinc is enhanced by chela-

tion, which is a process whereby a metal is complexed with
ligands, which protect the mineral from forming complexes
with insoluble salts in the stomach that would interfere with
its absorption. Combination with other metals is also believed
to enhance zinc absorption. This may partly explain why non-
recurrence of common warts was sustained in our patient with
the intake of chelated zinc oxide complexed with calcium and
magnesium.

The recommended daily allowance of elemental zinc
varies according to age, gender, and certain physiologic condi-
tions (Table 4).13

Table 4. Recommended daily allowance of zinc

Age Male Female

0-6 months 2mg* 2mg*

7 -12 months 3mg 3mg

1- 3 years 3mg 3mg

4 - 8 years Smg Smg

9 - 13 years 8mg 8mg

14 -18 years llmg 9mg 12mg 13mg

19+ years llmg 8mg llmg 12mg

"Adequate intake (AI)

In effect, with SOmg of zinc picolinate supplementation,
our patient was maintained on 10mg of elemental zinc per day.
On the other hand, with 1Smg of chelated zinc oxide, he has
been on 12mg of elemental zinc per day. These values merely
reflect the elemental zinc derived from supplementation,
without taking into consideration the additional zinc derived
from his diet.

Comparing these values to those in the literature would
show that our patient has been on low-dose supplementation.
Clinical trials that have been done have utilized zinc sulfate at
10 rng/kg/dav, or a maximum of 600mg per day, equivalent
to 138mg of elemental zinc per day.

Zinc and the immune system
The immunomodulatory function of zinc has been dem-

onstrated in in vitro studies showing that zinc induces poly-
clonal activation of lymphocytes. 17It plays a key role in innate
immunity by acting on interleukin-12 (IL-12), which stimulates
the development and function of NK cells and macrophages.

As regards adaptive immunity, it is an essential element
of thymulin, the hormone responsible for T-cell maturation. It
also promotes the production of IL-2 and interferon-y (IFN-y),
which are cytokines that playa key role in Th1 function and
cell-mediated immunity. IL-2 also functions to activate NK cells
and cytolytic T-cells, while IFN-y, along with macrophages, also
acts to eliminate parasites, viruses and bacteria."

As such, zinc deficiency has been associated with inad-
equate phagocytosis, intracellular killing, and cell-mediated
irnrnunitv." Deficiency in this micronutrient also leads to a
shift from Th1 to Th2 function, similar to our patient's pre-
sentation. Although zinc has not been shown to influence Th2
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function," it is believed that it may modulate the production
of IL-10, increased levels of which inhibit Th1 function. It has
been found that zinc-deficient individuals have increased
levels of IL-10. 6

It is noteworthy that the patient also had decreased NK
cell counts (Table 1), low levels of which, along with IL-2 and
IFN-y, are believed to predispose patients to non-regression
of HPV infection. 1.19

Normalization of our patient's zinc levels was seen
concomitantly with non-recurrence of his common warts. In
retrospect, serum zinc levels should have been determined at
baseline, as this more accurately determines zinc levels, doing
away with intracellular zinc from lysed erythrocytes in whole
blood. However, the whole blood zinc levels of the patient were
noted to increase after institution of zinc supplementation,
and it may then be surmised that the serum zinc level of the
patient was also accordingly low at baseline.

Although we cannot completely explain why there was
a minimal increase in the whole blood zinc levels despite the
oral zinc supplementation, we believe that it may be due to
the complex interplay between endogenous and exogenous
factors regulating zinc homeostasis. 11-12Since serum zinc
levels more accurately reflect the zinc status of an individual,
we feel that the normal serum zinc level at follow-up is a better
indication of this patient's zinc status. Nonetheless, this is one
limitation of this case report, and it is therefore recommended
that serum zinc level, not whole blood zinc level, be determined
when faced with a similar case.

One other point to be addressed is the persistently low
levels of CD4 T-cells and NK cells, even at S-year follow-up after
starting oral zinc. It may be deduced that the low dose of zinc
given in this case may not have been enough to increase the
numbers of the said cells per se, although it may be apparent
that this low dose may have been enough to boost the activity
of these cells, leading to enhanced immunity against HPV. As
such, serial determination of the serum levels of key cytokines,
such as IL-2 and IFN-y, may be done in the future.

In addition, it must be pointed out that other factors
besides zinc affect the immune status of an individual. These
include infections such as HIV infection; immunosuppressive
therapy; alcoholism; malignancy; stress; smoking; nutrient
deficiency, as with zinc, iron, protein, calories and vitamin
A; as well as hereditary diseases such as DiGeorge syndrome
and chronic granulomatous disease. 20-23Among these factors,
what would be consistent with our patient are zinc deficiency
and high stress levels. As correction of the zinc deficiency led
to the resolution of our patient's recalcitrant warts despite
the persistently low CD4 and NK cell levels, it is apparent
that his highly stressful lifestyle may account for his relative
immunodeficiency. Nonetheless, it is worth pointing out that
this warrants no active intervention at this point, as he has
remained asymptomatic and relatively well.

Clinical trials on oral zinc for recalcitrant warts
Several clinical trials have been done to investigate the

potential benefits of zinc supplementation for common warts,
particularly those of the recurrent or recalcitrant type.



Among the pioneers were AI-Gurairi et ai, who compared
oral zinc sulfate with placebo for recalcitrant warts among
otherwise healthy adult patients with zinc deficiency, at a
dose of 10 mgjkgjday with a maximum of 600 mg per day.
They concluded that high-dose oral zinc supplementation was
efficacious in the treatment of recalcitrant common warts,
with resolution after 2 months of treatment. Adverse effects,
in the form of nausea, vomiting and mild epigastric pain, were
generally mild and transient. 9

However, the validity of this study is subject to question,
due to the very high dropout rate, with half of patients being
lost to follow-up for both groups. Sensitivity analysis indicates
that the conclusion is questionable, i.e. worst-case scenario
shows no difference between zinc and placebo (95% (I = 0.616
- 1.624), while best-case scenario shows a significant benefit
with zinc compared to placebo (95% (I = 0.037 - 0.460).

Two other randomized controlled trials, as well as one
open-label study, which investigated the efficacy of oral zinc
for recalcitrant warts, in the background of zinc deficiency,
also suggest that supplementation with this micronutrient
is effective in terms of clearance of lesions after 2 months of
treatment, with no recurrence at follow-up after 6 months. Oral
zinc sulfate was also given at 10 mg/kg per day for 2 months.
Responders to zinc treatment were noted to have increase in
serum zinc levels, while those who did not respond had no cor-
responding increase in serum zinc levels. 24-26

However, as with the study of AI-Gurairi et ai, the validity
of each of these studies is questionable.

While all of the previously mentioned studies report the
efficacy of oral zinc supplementation for recalcitrant warts
among zinc-deficient, otherwise healthy individuals, it has
been reported that zinc supplementation provided no benefit
in terms of clearance of common warts among individuals in
whom zinc levels were within normal limits. 27

Another study comparing oral zinc sulfate with cimetidine
reported that zinc was superior to cimetidine in terms of clear-
ance of common warts." However, as the use of cimetidine
itself has not been backed by sufficient evidence, the results
of this study may still be of questionable value.

All of the abovementioned clinical trials report nausea
and gastrointestinal upset as the most common adverse ef-
fects associated with oral zinc, followed by pruritus over the
affected areas.9,24-27 However, none of these adverse effects
were severe or bothersome enough as to lead to discontinu-
ation of treatment.

Research has also been done on topical zinc for warts,
although there is still limited evidence to support its use for
this indication. 28-29

CONCLUSION AND RECOMMENDATIONS

While common warts generally respond well to treat-
ment, recalcitrant cases can occur and pose a therapeutic
dilemma. In light of the observation that such cases may be
associated with deficient cell-mediated immunity, one cause

of which is zinc deficiency, investigations into immune status
and serum zinc levels may be warranted when faced with a
patient with recalcitrant common warts.

The resolution of common warts with oral zinc supple-
mentation and subsequent normalization of zinc levels in this
patient, in whom zinc deficiency and depressed cell-mediated
immunity have been documented, demonstrate the pivotal
role that zinc may play in this condition. While we cannot
conclusively establish that the resolution of this patient's
recalcitrant common warts was due to oral zinc supplemen-
tation, we believe that the temporal sequence of oral zinc
supplementation followed by clearance of the warts is worth
reporting. 11

In light of the limited evidence to support the benefit
of oral zinc in the treatment of recalcitrant common warts,
further research is warranted. Randomized controlled clinical
trials with better quality therefore need to be done,

In addition, it is noteworthy that non-recurrence of com-
mon warts was achieved with a much lower dose of elemental
zinc in this case compared to the high dose utilized in clinical
trials. It is therefore recommended that comparing various
doses of oral zinc be done, in order to determine the least
dosage with the greatest efficacy and safety, while taking into
account corresponding elemental zinc values.
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