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Abstract

Introduction. Warts are benign epithelial lesions that involve skin and mucosa. Successful management depends on
the patient’s immunity, site and type of wart. In spite of huge therapeutic armory available, no treatment has been found
to be effective so far. Objective. To evaluate the effectiveness of autoimplantation in the management of multiple warts.
Material and Methods. This is a hospital based prospective study of forty patients with multiple warts. A prospective,
hospital-based study included forty cases of multiple warts for autoimplantation. Resolution of warts within three months
was taken as complete clearance; the follow up of any recurrence lasted six months. Results. The majority of patients
were males (69.7%), belonging to 21-30 years age group (57.6%). Complete resolution was observed in 25 patients,
partial response was achieved in 5 patients and there was no response in 3 patients. The majority of patients did not
have any complication or recurrence Conclusion. Autoimplantation is a simple, daycare, effective procedure. It provides
resistance by inducing cell mediated immunity and also prevents recurrence to a great extent.
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Introduction

Viral warts are benign lesions involving
epithelium of skin and mucus membrane
caused by different strains of Human Papil-
loma Virus (HPV) (1). The clinical presentation
of warts is variable and depends on HPV
strain, site of infection and immunity of the
patient. The most common clinical presenta-
tions are verruca vulgaris, verruca plana, pal-
moplantar warts and genital warts (condylo-
ma acuminata). This is a common dermato-
logic complaint, which spreads by direct skin-
to-skin contact, fomites or autoinoculation (2).

The virus enters through abrasions on the
skin surface and remains latent in the basal
cell layer of the epidermis cell for 1 to 8
months (3). The process of virus replication
produces proliferation of prickle cells which
alters the character of the epidermis, resulting
in the visible warty appearance of the verru-
cae. However, unlike many viruses, HPV infec-
tion spreads through shedding of infected
epithelial cells from the surface of the skin. So,
there is limited release of viral proteins to the
circulating dendritic cells, causing inadequate
antigen presentation to the immune system.

Furthermore, HPV proteins also encode spe-
cific functions to inhibit immune responses by
inducing specific anti-inflammatory mecha-
nisms by activating T suppressor cells (3, 4).
Due to the above pathomechanism warts are
usually multiple and recalcitrant causing psy-
chological distress to the patients and a ther-
apeutic challenge for the dermatologists (5).

Previous literature has stated that warts
resolve spontaneously in 40% of cases and
others need medical or surgical intervention
(5). Multiple treatment modalities are available
for treating warts which destroy conspicuous
infected tissue but there is no one such treat-
ment which targets inconspicuous infected
lesions to ward off further recurrence. Major-
ity of treatments are direct, such as cryother-
apy by liquid nitrogen, electrosurgery, lasers
and photodynamic therapy. Numerous modes
have been used to activate the immunological
response such as oral levamisole, topical
imiquimod and 5-FU, and intralesional immu-
notherapy with tuberculin antigen, MMR vac-
cine, BCG vaccine (6).

Rapid proliferation of wart in HIV-infected
patients, solid organ transplant recipients and
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epidermodysplasia verruciformis is due to low
T-lymphocyte cell count. Significant epider-
mal and dermal influx of CD4+ lymphocytes
is seen in a spontaneously regressing wart.
The above observations suggest that wart
proliferation is controlled by cell-mediated im-
munity (7, 8). As the immune system seems
to play an important role in the control of wart,
there is a new inclination towards the use of
immunotherapy. The current study was con-
ducted to find autoimplantation as an effec-
tive immunotherapeutic approach in the treat-
ment of multiple viral warts.

Material and Methods

This was a prospective, hospital-based
study conducted at Dermatology Outpatient
Department, The Oxford Medical College,
Hospital & Research Center (Bangalore, In-
dia), over a period of six months. The analysis
included forty consecutive cases of warts in
the patients (whose age ranged from 20 to 50
years) who did not have any other skin dis-
ease and who gave their consent to partici-
pate in this study. Patients with multiple (>
five warts), verruca vulgaris, verruca plana
and palmoplantar warts were enrolled. Preg-
nant, lactating mothers, immunocompro-
mised individuals were excluded from the
study. The patients were assessed monthly;
resolution of all warts within 3 months was

Figure 1. Before autoimplantation

taken as complete clearance. The patients
were followed up for six months after clear-
ance of lesions for any recurrence. Institu-
tional ethical clearance was granted.

Autoimplantation Methodology

The enrolled patients were prepared after
testing for lignocaine 2% sensitivity. The wart
of at least 5 mm size was cleansed with povi-
dine iodine solution and excised under local
anaesthesia (2% lignocaine). The wound was
then cauterized at borders and sealed with Po-
vidine iodine ointment. The excised wart tissue
was immersed in normal saline for 5 minutes,
minced into tiny pieces. A small incision (1 cm)
was made in the anterior aspect of mid thigh
under local anaesthesia. A dermal pocket was
created with an artery forceps and the minced
wart tissue was placed and pushed under the
skin, away from the incision site. The incision
was then sutured using Prolene and dressed.
Tablet Azithromycin 500 mg was given for 5
days and the suture was removed on the 10th
day. The patients were reviewed every four
weeks for 3 months. Every follow up visit was
aimed at observing the regression in size and
number of warts every month, complete resolu-
tion of warts in 12 weeks, any recurrence of
lesions during 6 months all in order to analyze
the efficacy of autoimplantation.

Results

Out of 40 enrolled cases, 7 were lost for
follow-up and 33 patients were available for pro-
cedure and evaluation (Flow chart). Majority of
the subjects were males (69.7%), mostly belong-
ing to the age group of 21-30 years (57.6%).
Mean duration of disease was 14.72+4.12
months and number of lesions was 17.6+5.6
on average. Majority of study subjects were
illiterate from low socioeconomic strata with
rural background (Table 1). All of them had
multiple wart lesions (Figure 1), 20 had ver-
ruca vulgaris, 8 had verruca plana and 5 with
palmoplantar warts (Pie Chart).

After 4 weeks of autoimplantation, 5 cas-
es (15.1%) achieved complete resolution of
lesions at the earliest and partial improvement
was observed in 11 patients (33.3%). Com-
plete resolution of warts within 12 weeks was
observed in 25 cases (75.7%) (Figure 2).
However, 5 patients had partial response and
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Table 1. Sociodemographic profile of patients

ariables n =33 %
Mean 21.10+4.35 57.6
21-30 19 24.2
Age (years) 31-40 08 18.2
41-50 06 00.0
>50 00
Male 23 69.7
Gender Female 10 30.3
Place Rural 28 84.8
Urban 05 15.2
Low 16 48.5
Socioeconomic status Middle 13 394
High 04 121
. llliterate 21 63.6
Education .
Literate 11 33.3
Factory 13 394
Occupation Agriculture 17 51.5
Student 05 151
Homemaker 08 24.2
Family history Present 02 6.0
Absent 31 93.9
Table 2. Follow up Visit
Clinical response 4 weeks % 8 weeks % 12 weeks %
No response 11 33.3 07 21.2 03 9.1
Partial response 17 51.5 19 57.6 05 151
Complete response 05 151 07 21.2 25 75.7

Type of wart

12 cases did not
meet inclusion

40 cases enrolled - Verruc_a
Vulgaris
m Verruca

Plana

33 cases underwent 7 cases lost for follow up
procedure underwent auto

Flow chart Pie Chart
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Figure 2. After autoimplantation

3 did not show any response at the end of 12
weeks (Table 2). During 6 months of observa-
tion we noticed 3 patients with recurrence of
lesions at different sites.

Majority of patients did not have any
complication. One patient noticed pus dis-
charge at the site of implantation which was
later treated with systemic antibiotics. Hyper-
pigmentation at the site of resolution of warts
was noted in 3 patients.

Discussion

Management of warts is still a challenge
and there is a dearth of ubiquitous consensus
about therapeutic modalities in the literature.
Warts have been exasperating for patients and
clinicians for ages. They can greatly affect a
patient’s quality of life by causing embarrass-
ment, fear of negative appraisal by others and
frustration due to persistence or recurrence
(9). One of the most challenging issues in the
treatment of warts is the high recurrence rates
(up to 30% or more), as the existing modalities
of treatment do not eradicate the viral reser-
voir present in the adjacent tissues (10).

Common incidence of warts with its clin-
ical significance, absence of specific antiviral
therapy against HPV, variable efficacy of the
available therapeutic modalities, high inci-
dence of adverse effects and recurrence
rates, particularly with the use of destructive
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approaches are the few factors which has
paved the way for immunological therapeutics
against HPV (10). Autoimplantation has a fo-
cused effect on immune response to HPV
which has drawn interest but the progress has
been slow over a decade.

In our study, males outnumbered females
with mean age of presentation being
21.10+4.35 years which is in concordance
with previous studies (11, 12). Mean duration
of illness was 14.72+4.12 months that being
congruent with Lal et al, whereas Das et al.
observed that the majority (47%) presented
with warts within one year of appearance of
lesions (12, 13). In the current study, the sub-
jects had multiple warts; the majority of them
had verruca vulgaris (61%) followed by ver-
ruca plana and a few had plamoplantar warts.
Similarly Swaroop et al. and Lal et al. ob-
served verruca vulgaris, palmoplantar warts
and periungual warts in their study (11, 12).

There is vast armamentarium for manage-
ment of warts depending on the site, size and
number of warts and side effects are the fac-
tors to determine the appropriate treatment
which includes ablative or immunomodula-
tory modalities. Although 50% of warts resolve
spontaneously within 1 year and 66% will re-
solve within 2 years, it can persist for years
causing physical discomfort and psychologi-
cal trauma (14). The treatment modalities
available for recalcitrant warts are cryothera-
py, lasers, intralesional bleomycin and 5%
imiquimod. Systemic retinoids, photodynam-
ic therapy and topical sensitizers such as
dinitriochlorobenzene (DNCB), squaric acid
dibutylester (SADBE) and diphencyprone are
reported to be effective for multiple lesions
(15). In multiple warts on the palms and soles,
destructive procedures are inappropriate and
impractical (16). Studies have reported that
intralesional immunotherapy has cleared dis-
tant warts without scarring, lower rate of re-
currence and a high safety profile (17, 18).
Combinations of treatment modalities have
been tried with an average of 60.70% clear-
ance in 3 months (5). Currently available de-
structive modalities may be painful, ineffec-
tive, expensive, associated with disfiguring
scars and high recurrence rates (19).

Most of the treatments destroy affected
tissues, either by cytotoxic or physically abla-
tive mode of action. However, tissue damage
alone may not be enough to produce the rel-
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evant cytokines to destroy latent virus in the
adjacent cells. Thus the absence or reduction
of a cellular response may explain many unsuc-
cessful treatments even in immune-competent
individuals (4, 20). The possibility of spreading
to the close contacts and other sites demands
a permanent cure. The ideal treatment for warts
should avoid recurrence/persistence /reinfec-
tion, induce lifelong immunity to human papil-
loma viruses (5). This can be achieved by ex-
posing viral antigens to immune mediators
thus producing local as well as systemic im-
munity against HPV. Immunotherapy helps cli-
nicians to target remote warts, multiple warts
and warts at inaccessible sites. The best way
to combat HPV infection would be by develop-
ing specific immune response targeted against
early viral proteins. One way of achieving this
would be by autoimplantation, which leads to
better presentation of viral antigens.

We observed complete clearance of warts
in 75.7% of cases in 12 weeks. Previous studies
on autoimplantation have reported clearance
rates from 62.5% to 74.1% (11, 12, 15, 21). The
lowest cure rates of 34.69% was reported by
Gugle et al. (16). Partial clearance was noted in
15.1% of patients at the end of 12 weeks, a
similar observation was made by Nischal et al.
and Swaroop et al. (11, 21). In a study conduct-
ed by Gugle et al. 53.06% the patients had par-
tial clearance of warts which is much higher
than our observation (16). In our study 9.1% of
patients did not show any response to autoim-
plantation. This may be due to the presence of
different type of warts in the same patients.
However, we had the lowest failure rate com-
pared to previous studies (11-30%) (16). We did
not find any significant association between
duration, number/ site of warts at presentation
and the outcome as reported by Lal et al. (12).

Autoinoculation leads to delayed hyper-
sensitivity reaction to HPV antigens. There will
be an alteration in cytokine profile, predomi-
nantly Th1 type, decreasing Th2 response.
Th1 cytokines like TNF-a and IL-1 down regu-
late transcription of HPV genes whereas INF-y
and IL-2 stimulate cytotoxic T cells and natu-
ral killer cells to eradicate HPV infected cells.
Thus CMI enables the body to recognize an-
tigens, stimulates production of memory T
cells against HPV and intensifies response
mechanism to prevent recurrence (10).

Adverse effects noted in this study are
purulent discharge and hyperpigmentation at

the site of implantation was found in few pa-
tients. Erythematous nodule with discharge,
keloids and hypopigmentation at the implan-
tation site are the adverse events noted in
previous literature (11, 12, 15). Of the patients
who had complete clearance, three came with
recurrence within 6 months follow-up period.
This may be due to the presence of periun-
gual warts in them. As in this technique, it is
more likely that immunity against the same
serotype is elicited (16). Das et al. reported
3.33% of recurrence after one year of autoim-
plantation (13). This is in contrast to findings
of previous investigators who did not report
any recurrence during follow-up (2, 12, 21).
Currently autoimplantation is not exten-
sively practiced, which may be due to the lack
of published research, and because clinicians
prefer to utilize established treatment modal-
ities such as cautery and cryotherapy. Au-
toimplantation has potential advantages such
as treating distant, multiple warts in single sit-
ting, difficult to treat areas like around eyes
and periungual area. It is a simple, daycare
procedure with promising efficacy and safety
profile compared to other traditional thera-
pies. The limitations of our study are short
follow up period, and the fact that specific
HPV type was not determined and immunity
levels of cases before and after treatment
were not assessed. There is scope for clinical
groundwork to recommend standardized pro-
cedure with its efficacy and adverse effects.

Conclusion

Autoimplantation is an easy, day care,
minimally invasive procedure which induces
an immune response to aid in resolution of
both treated and untreated warts. Every new
trial on immune modification edges us closer
to an effective and safe modality treatment of
HPV. This is a promising modality of immuno-
therapy to be considered worthwhile to gener-
ate more randomized control trials data.

Abbreviations

HPV- Human Papilloma Virus

HIV — human immunodeficiency virus
DNCB - dinitriochlorobenzene
SADBE - squaric acid dibutylester
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Sazetak
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tretman za multiple verrucae

cijenti su pra¢eni tokom Sest meseci u cilju registrovanja
recidiva. Rezultati. Vecina pacijenata bili su muskarci
(69,7%), koji su pripadali starosnoj grupi 21-30 godina
(57,6%). Potpuna rezolucija uocena je kod 25 pacijena-
ta, delimican terapijski odgovor kod pet, odsustvo efek-
ta kod tri pacijenta, a sedam je izgubljeno iz pra¢enja.
Vecina nije imala komplikacije ili recidive. Zaklju€ak.
Autoimplantacija je jednostavan, efikasan postupak koji
se sprovodi ambulantno. Obezbeduje otpornost prema
HPV virusima indukujuc¢i imunski odgovor posredovan
¢elijama i u velikoj meri spreCava recidiv.

KIjuéne reCi: Bradavice; Autologna transplantacija; Transplantacija koze; Recidiv; Ishod terapije; Imunoterapija
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