Journal of Pediatrics Review October 2020, Volume 8, Issue 4, Number 20

Narrative Review:
Treatment of Warts in Children With Focus on Recalcitrant 8\
Warts: A Narrative Review

®

CrossMark

Armaghan Kazeminejad® (, Mohammad Jafar Ghahari? (%, Zohreh Hajheydari*"

1. Department of Dermatology, Faculty of Medicine, Mazandaran University of Medical Science, Sari, Iran.
2. Department of Health, Faculty of Health Sciences, Mazandaran University of Medical Science, Sari, Iran.

Use your device to scan

endreadtheartceoiine [9{ZTILTT Kazeminejad A, Ghahari MJ, Hajheydari Z. Treatment of Warts in Children With Focus on Recalcitrant Warts: A Narrative
Review. Journal of Pediatrics Review. 2020; 8(4):237-246. http://dx.doi.org/10.32598/jpr.8.4.148.2

http://dx.doi.org/10.32598/jpr.8.4.148.2

ABSTRACT

Context: Warts are benign cutaneous and mucosal growths caused by human papillomavirus.
Warts are the most common skin diseases seen by pediatric dermatologists. Warts are often self-

Article info: limited, especially in children, but some lesions are not resolved despite repeated treatments
Received: 10 Aug 2019 :  and referred to as recalcitrant warts.

First Revision: 27 Aug 2019 :  Evidence acquisition: Electronic databases such as Google Scholar, PubMed, and Scopus were
Accepted: 07 Dec 2019 :  searched during 2000-2018 and a review was conducted for articles published in English on
Published: 01 October 2020 :  pediatric warts by focusing on recalcitrant warts.

Results: If warts are asymptomatic and being in a location that causes no cosmetic or other
problems, observation is the ideal management course. Most parents and children prefer
treatment for their warts. There are three modalities of treatment: medical, surgical, and
immunotherapy.

Conclusions: Treatment of warts is a therapeutic challenge that depends on the patient’s age

Key Words: ' and the type of warts. Despite treatment according to evidence-based guidelines, a significant
Recalcitrant warts, : proportion of warts are failed to respond. This condition is an unsolved problem in practice. The
Warts, Treatment, : management for treating these lesions has remained unclear and a wide range of the second
Children : line of treatments has been developed.
1. Context that infects host squamous cells. Warts may be pres-
ent in different forms according to epithelial surface
Definition reaction and HPV type responsible for the infection.
Common warts, plantar warts, flat or plane warts, and
arts are benign cutaneous and mu- genital warts are some of the most common types of
cosal viral-induced lesions caused by HPV infection (1). Hands, feet, elbows, knees, and face
Human Papillomavirus (HPV). HPV is are the most frequent sites for cutaneous warts in chil-
a coiled, double-stranded DNA virus
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dren. Although there is no clear definition for recalci-
trant warts in literature, it can be defined as warts that
are failed to respond to therapies after five treatments
over 6 months (2).

Epidemiology

Warts are the most common skin diseases seen by pe-
diatric dermatologists (3). About 10% to 22% of children
develop warts, with the incidence peaking during ado-
lescence (2-6). Up to one-third of non-genital warts are
converted to recalcitrant warts, especially the plantar,
periungual, and subungual types (2). Warts infection is
more common in girls than in boys (1). HPV 27, 57, 2,
and, 1 are the most frequently detected HPV types in
cutaneous warts among the general population (7). The
natural progression of warts is the spontaneous disap-
pearance of warts after two years without treatment in
40% of children (8). Approximately one-third does not
resolve and become recalcitrant despite repeated treat-
ments (9-12). Children with recalcitrant warts potential-
ly may play the role of reservoirs for HPV transmission.
Rarely, oncogenic genotypes have been linked to cases
of early squamous cell carcinoma on the genitals in tod-
dlers (13). Genital warts that develop in a child older
than 3 years of age may be a red flag for sexual abuse.

Diagnosis

The clinical appearance of common wart is hyperkera-
totic flesh color papules which tend to occur on sites
subject to trauma, as noted above. Warts can be tender
and have a tendency for pinpoint bleeding when their
surface is pared away, and this feature distinguishes
warts from calluses, corns, actinic keratoses, nevi, or
acrochordons. Flat warts are smooth with flat tops and
can have a yellow-brown color. Warts in immunocom-
promised children may need to be biopsied. Intermedi-
ate warts can show the manifestation of both common
warts and flat warts. Epidermodysplasia Verruciformis
(EV) is a genetic dermatologic condition in which there
is a mild defect of cell-mediated immunity leading to
persistent HPV infection and increased lifetime risk of
development of cutaneous dysplasia and malignancy
(14). EV lesions develop in early childhood and continue
to develop new lesions throughout life (15). No defini-
tively effective treatment exists for EV.

In childhood, the rate of spontaneous resolution of HPV-
induced warts is high, half of the primary school children
will be free of warts within one year (16). One option is
to observe the lesions because the majority of common
warts resolve spontaneously within 2 to 3 years.
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The American Academy of Dermatology lists the indi-
cations for the treatment of warts as follows: the pa-
tient’s seeking for treatment, presence of symptoms
such as pain, bleeding, itching and burning, disfiguring
lesions, or disability due to lesions, large numbers or
large-sized lesions, immunocompromised health sta-
tus, patient’s desire to prevent the distribution of warts
to themselves or others. The number and location of
warts as well as the age of the child all guide treatment
choices for the management of common warts. Often,
more than one round of monotherapy is necessary. If
monotherapy fails, combination therapy may be effec-
tive, but usually requires several office visits, further
increasing frustration on the part of children and their
parents (17). For this reason, patients and their parents
must be educated about the recalcitrant nature of warts
and should be reassured that the appropriate measures
are being taken to eliminate the lesions using methods
that are least likely to cause discomfort and long-term
cosmetic sequelae (17). There are different therapeutic
approaches, including observation and treatments, but
combination therapy can be more effective (18).

2. Evidence Acquisition

Performing the review, the international electronic
databases such as Google Scholar, PubMed, and Sco-
pus were searched. We conducted a review of articles
published on pediatric warts during 2000-2018. The
keywords included wart in children, pediatrics, recalci-
trant wart, treatment of wart, and treatment of recal-
citrant wart. All studies written in English about chil-
dren wart were included. After removing duplication
and abstracts, among 75 studies related to warts, we
selected all studies about children wart by focusing on
recalcitrant warts. Also, all studies either case-control,
cross-sectional, clinical trials, and review articles were
included. Other irrelevant articles were excluded.

3. Results

There are three treatment modalities: medical, surgi-
cal, and immunotherapy. Treatment of warts is a thera-
peutic challenge for dermatologists because no par-
ticular therapy has been proven effective at achieving
complete remission in each patient (16, 18). Treatment
options should be made individually according to the
experience of the physician, patient preference, and the
application of evidence-based medicine (19).
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Medical treatment
Salicylic acid

Salicylic acid (SA) is a keratolytic agent and may stimu-
late an immune response from the mild irritation oc-
curred by SA. Topical therapy with salicylic acid as the
first-line therapy (18) is safe and effective and shows no
clear evidence to prove that other therapies have an ad-
vantage related to higher cure rates or fewer side effects
(20). Topical therapy by SA is an effective therapy for non-
genital cutaneous warts. This agent needs time to achieve
a response and is inexpensive. Daily application of a 3%
to 20% SA preparation is recommended according to the
location of skin lesion. Over the counter preparation, SA is
available as 11%-17% collodion base *lactic acid.

A study demonstrated that topical 1% cantharidin, 5%
podophyllotoxin, and 30% SA has achieved complete
clearance of recalcitrant plantar warts (21). Studies
demonstrated that there are not any major side effects
with the use of SA for recalcitrant plantar warts (22-24).

Cantharidin

Cantharidin is derived from blister beetle and causes
epidermal cell death. Topical cantharidin 0.7% solution
is safe and effective for the treatment of recalcitrant flat
warts (22).

Bleomycin

Bleomycin is a chemotherapeutic agent that can inhibit
DNA synthesis in cells and viruses. It is an alternative thera-
py for warts that are resistant to other therapies or may be
difficult to excise surgically. Diluted bleomycin (0.1-2 unite
per lesion) is injected into the wart and supplementary in-
jections can be given every 3 to 4 weeks until the clearance
is achieved (19). The previous review has shown that bleo-
mycin was effective as a third-line therapy for common
and plantar warts (19). Scarring, change in pigmentary
disorders, nail damage, and Raynaud’s phenomenon were
reported as the side effects of bleomycin (17, 25).

Retinoids

Systemic retinoids are other agents for the treatment
of warts due to their ability to alter keratinization and ac-
celerate the clearing of warts (26). Retinoids are potent
immunomodulators. Oral and topical retinoids can be
used as the second line of treatment for flat warts (19).
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Fluorouracil

This agent may be used for both common and genital
warts. It is safe to use on the face and poses minimal
risk of scarring. This drug disrupts viral replication and
epidermal cell turnover. Topical 5-FU is applied locally
once-daily by the parents at home. The cure rate has
been estimated to be approximately 50% (20). Applica-
tion of 5-FU to the periungual region should be avoided
because the medication can interfere with the growth
of the nail, leading to a chemical onycholysis. It should
not be used in children who suck their thumbs or in
widespread warts due to the increased potential for
systemic absorption.

Cidofovir

Topical cidofovir has been successfully used with negli-
gible risk in children with refractory warts (27). A case re-
port demonstrated that this agent is effective in treating
recalcitrant warts in immunocompromised patients (28).

Sinecatechins (Veregen) ointment

This green tea derivative and a novel agent has been
approved to be effective in the treatment of anogenital
warts in immunocompetent adults and for the treat-
ment of extragenital warts (29, 30). This agent is used 3
times a day for a maximum of 16 weeks. This ointment
was well tolerated and associated with a decrease in the
number and or size of warts (31).

Vitamin D3

Topical vitamin deregulates epidermal cell prolifera-
tion involves the formation of antimicrobial peptides.
Some studies documented that intralesional and topical
vitamin D3 is a safe, effective, and inexpensive thera-
peutic agent for recalcitrant warts (32-34).

Supplement therapy

Patients with persistent, progressive, or recurrent vi-
ral warts suffer from zinc deficiency. Studies with a care-
ful dose adjustment of oral zinc sulfate may be helpful
to treat these patients (35). The results of a study re-
vealed positive clinical outcomes of the selected nutri-
ceutical such as Coenzyme Q, vitamin E, selenium, and
methionine associated with conventional protocols
in the treatment of relapsing mucocutaneous human
papillomavirus (11, 36). Another study has shown that
nutraceutical agents containing Echinacea, methionine,
and antioxidant/immunostimulating compounds are
safe and useful in patients with cutaneous warts, and
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capable of improving the response to conventional
standard therapy (37).

Surgical and laser
Cryotherapy

Liquid nitrogen boils at -196°C under normal atmo-
spheric pressure and on contact with lesion induces
rapid freezing of tissue (2). The wart is frozen for 10-30 s
until a 1-2 mm iceball halo surrounds the targeted area
(17, 18). This treatment needs an average of three or
four repeated treatments in the office. The highest cure
rates are achieved by a frequency of two to three treat-
ments weekly (38, 39). Cure rates for cryotherapy de-
pend on the therapeutic regimen. Cryotherapy for plan-
tar warts has been shown by cutting the hyperkeratotic
surface and using two freezes with a complete melt in
between (38, 39). For recalcitrant warts, at first, the le-
sion should be pared down with a scalpel then repeated
cryotherapy is performed (new 2).

Cryosurgery should be done with caution in children
with facial warts because of the risk of dyspigmentation
and scarring. The risk for scarring is greater on the face
than elsewhere on the body. Cryotherapy may induce
blisters, and, when performed over the digital nervous
and vascular bundle, may cause nerve and vascular
damage. Patients with bleeding diatheses are not can-
didates for cryosurgery, because of their risk for severe
hemorrhagic bullae.

Pulsed dye laser

Treatment with a pulsed dye laser results is a necrotic
wart that eventually sloughs off (40). Using this option,
overall cure rates in previous studies were 48% to 93%
for warts located at various sites (41-44). Pulsed dye
laser therapy was reported to be as effective as cryo-
therapy or cantharidin therapy (45).

Curettage, cautery

This treatment is now less commonly used due to the
need for local anesthetic injection, the risk of scarring,
and high rates of recurrence (46). One of the advan-
tages of curettage and cautery is providing tissue biopsy
for histopathological examination when the diagnosis is
uncertain.

CO, laser

CO, laser emits infrared light that is absorbed by water,
nonselective thermal tissue destructive result. This laser
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may be useful for recalcitrant periungual and subungual
warts. Fractional CO, laser-assisted topical imiquimod may
provide benéefits for recalcitrant warts in children (47).

Immunotherapy
Intralesional immunotherapy

This therapeutic method makes the immune system
recognize certain viral and fungal antigens (48, 49). The
probable mechanism is a delayed hypersensitivity re-
action induced by these antigens, which increases the
ability of the immune system to recognize and remove
the HPV (50). Immunotherapy with Candida antigen
is effective due to the high prevalence of immunity
to Candida among the general population (51). Intral-
esional injection of Candida antigen was effective and
safe for the treatment of recalcitrant and multiple warts
(52). Candida antigen improves widespread cell-mediat-
ed immunity against the human papillomavirus (53, 54).

Complete clearance rates of 49% for mumps immuno-
therapy (MMR) and 70% for Candida immunotherapy
were reported, compared with the 42% clearance rate
for cryotherapy (55). The side effects were itching at
the injection site (the most common), and influenza-like
iliness which lasted less than 24 hours and improved
using nonsteroidal anti-inflammatory drugs (55). Intra-
lesional immunotherapy is considered as the second-
line therapy for plantar warts and third-line therapy for
common and flat warts and MMR to be less painful and
much safer than destructive methods for wart treat-
ment (20, 56).

Another option forimmunotherapy is PPD. Six sessions
of treatment results in complete or near to complete
resolution (57-59). PPD injection was effective against
palmoplantar and periungual warts (60). Adverse ef-
fects with destructive techniques such as infection,
wounding, ulcers, scarring, and hypo- or hyper-pigmen-
tation seldom occur with utilizing intralesional antigen
immunotherapy (54, 61, 62). Overall, intralesional im-
munotherapy is more successful in patients younger
than 40 years probably because of weaker immunologi-
cal responses with increasing age (63).

Squaric acid compounded as the dibutyl ester in ac-
etone is another immunotherapy agent that is designed
for home use by parents and complete clearance rates
of 58% have been reported with home use and 68%
with in-office use (22, 64, 65). Diphenlcyclopropenone
(DCP) should be applied by a physician and clearance
rates of up to 90% have been reported with DCP. Side
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effects may include urticaria or severe eczematous reac-
tions, necessitating discontinuation (66).

Autoimplantation therapy

Full-thickness excision of one wart is made, and after
mincing it, the particles are introduced into a dermal
pocket. Its mechanism of action is cell-mediated immu-
nity stimulated by introducing a higher load of the same
antigens at a location, then a strong immune system ac-
tivation can occur (67). Post-inflammatory hypopigmen-
tation and formation of an inflammatory nodule at the
site of implantation are the potential side effects.

Occlusion with duct tape

This option is particularly attractive for use in children
because it is painless, inexpensive, and carries no risk for
toxicity. A study has shown that duct tape was associated
with clearance of 85% of warts, while 60% of warts were
cleared in the cryosurgery group (68). The mechanism is
when duct tape is applied to a wart, the surrounding skin
becomes moist and softens, promoting the maceration
of warts. The bacteria trapped under the tape promote
local inflammation that triggers an immune response
that then acts against the wart virus.

Imiquimod cream 5%

This agent is a topical immune response modifier. Data
suggest that imiquimod cream 5% may be an effective
topical therapy in children for the treatment of recalci-
trant subungual and periungual lesions. In a study, cure
rates of 88.9% were reported for recalcitrant nongenital
warts in children. The recommended regimen is a daily
application for 5 days per week for up to 16 weeks (69).
Imiguimod cream 5% can also be used as the first-line
therapy for the treatment of flat warts. Side effects are
limited to mild, transient erythema and pruritus, but ero-
sions, ulcerations, and secondary bacterial infections also
have been reported with the use of this agent (20, 47).

Oral immunotherapy

Studies have demonstrated that oral cimetidine alone
or in combination with levamisole may be an effective
treatment for warts and genital warts in children (70-
78). Cimetidine stimulates Th1 cells to produce inter-
leukin (IL)-2, IL-12, tumor necrosis factor (TNF)-a, and
interferon (IFN)-y and their expression is correlated with
improvement in cellular immunity and wart remission
(79). Previous studies revealed that both cimetidine and
ranitidine have clinically significant immunomodulatory
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effects (80), and ranitidine has only shown limited effi-
cacy in a trial (81). Cimetidine needs to be informed of
the significant risk for drug interactions.

Levamisole was introduced as an anthelmintic agent
but was found to have immunomodulatory effects. Le-
vamisole can cause leukocytopenia or skin necrosis and
should be accompanied by regular measurement of
blood counts. It also should be reserved for the most
severe cases in children.

Quadrivalent human papillomavirus vaccination

In a case study, the quadrivalent human papillomavi-
rus vaccine was used in children aged 9-11 years who
had resistance to treatment of extragenital warts for
years (82). The vaccine was well-tolerated, with minimal
complications, including local swelling, lasting only for
a short time, in some children. They documented that
the effects seem to be age-related. It is well known that
papillomavirus-like particles, based on L1 capsid protein,
can induce a specific CD8+ activation signal (83). Further
placebo-controlled randomized studies are needed to
perform in patients with different age groups.

Prevention

- The following recommendations can help stop warts
from spreading:

- Avoid direct contact with warts.
- Don’t scratch or pick a wart.
- Wash your hands after touching a wart.

- Don't bite your nails or suck fingers that have warts
on them.

- Cover warts with a plaster when swimming.

- Take care not to cut a wart when shaving or clipping
areas that have warts.

- Don’t share towels, flannels, socks, or shoes.
- Change your socks daily if you have a plantar wart.

- Don’t walk barefoot in public places if you have a
plantar wart.
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4. Conclusion

Recalcitrant warts are defined as lesions which are
failed to resolve by repeated treatments. This condition
is different from recurrent warts that resolve and then
recur. The ideal treatment of warts in children is effec-
tive, painless, with no scars, no recurrence and to in-
duce life-long immunity. Topical treatments such as 5%
imiquimod or 5-FU creams should be tried before using
intralesional injection and destructive treatments. Com-
bination therapy may have a higher chance of cure. In
doubtful cases, biopsies should be performed to exclude
premalignant or malignant lesions that can mimic warts.
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