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ABSTRACT
Background: Although there are multiple treatment options, viral warts are known for their persistence and
recurrence. Surgical autoimmunization is believed to work by inducing a cell-mediated immune response to clear
verrucae-inducing human papillomavirus from the body.
Methods: The study was conducted as a non-randomized interventional study at a Tertiary Care Hospital in North
Eastern India. All patients above 18 years of age attending the Dermatology Clinic who were diagnosed as having
multiple warts were included in the study. Autoinoculation was performed after taking patient’s consent and patients
were followed up monthly for 3 months. Photographs were taken at each visit to have an objective comparison, and
results assessed at the end of 3 months.
Results: Out of 65 patients, 18 patients were lost to follow up and 47 patients completed the study. Complete
resolution was found in 17 patients and 10 patients had partial resolution at the end of the study. The response was
higher in those from the rural population compared to those from the urban areas and also in those with a short
duration of the disease.
Conclusions: Autoinoculation is an effective and safe treatment modality especially in palmoplantar warts. Early
intervention is required as the response was better in patients with a short duration of the disease, which was
statistically significant. Further studies should be done in other clinical variants of warts to see for significant
response.
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INTRODUCTION
Warts are benign tumours that commonly involve the
skin and other epithelial tissues. It is caused by different
strains of Human Papilloma Virus.1 The different clinical
types include verruca vulgaris or common warts, filliform
verruca, verruca palmaris and plantaris, verruca plana and
anogenital warts.2
Inspite of the availability of multiple treatment options,
viral warts are known for their persistence and

recurrence. In the treatment of multiple warts, there is no
single treatment that is 100% effective and different
modalities of treatment need to be combined.3 Also,
destructive therapies like cautery is associated with
scarring and recurrence.4-7
Surgical autoimmunization against verruca plantaris with
autogenic graft of papilloma in situ was first described by
Nikos Panacos in 1980, as another treatment for verruca
plantaris. This implantation is believed to cause an
autoimmunization process of the host to the HPV virus
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responsible for the warts. This process is believed to
work by inducing a cell-mediated immune response to
clear verrucae-inducing human papillomavirus from the
body. Once the autoimmune reaction is complete, the
verrucae usually regress in a period of 2 to 6 weeks. 8

adhesive plaster. Patients were followed up monthly for 3
months and photographic evidence was taken at each visit
to have an objective comparison.

The objective of our study was to see the efficacy of
homologous autoimplantation in the treatment of multiple
warts.

Objective comparisons were made at each visit to
compare the decrease in number and size of the warts.
Results were evaluated as no resolution, partial resolution
and complete resolution where no resolution meant no
change at all in the size and number of warts, partial
resolution meant some decrease in the size and number of
warts and complete resolution meant complete reduction
of the warts to no warts at previous sites at the end of the
study. Adverse effects were asked to be noted by the
patient themselves and were asked to report if they
noticed anything by telephone.

METHODS

Statistical analysis

The study was conducted as a non -randomized
interventional study at a Tertiary Care Hospital in North
Eastern India for a period of 1 year. Institutional ethical
clearance was obtained before the beginning of the study
with Ethics approval. All patients above 18 years of age
attending the Dermatology Out patient Department who
were diagnosed as having multiple warts were included in
the study. Patients excluded from the study were
Immunosuppressed patients, patients with history of
intake of immunomodulatory or immunosuppressive
drugs, pregnant and lactating mothers, patients with
advanced disease of vital organs, patients already taking
treatment for the disease, patients with mucosal and
genital warts and patients below 18 years of age.

The efficacy of therapy was calculated in terms of
percentage of patients showing response. Pearson chisquare test was used to check for statistically significant
results between the resolution of lesions with respect to
the age, gender, duration, residence, type of warts and
other variables. P value equal to or <0.05 was taken as
significant.

Although many studies have been done in different parts
of the world on autoinoculation, none have been in done
in this part of the country, therefore a need for this study.
Objectives of the study

All patients with multiple warts of more than 1 in
number, of age above 18 years and both sexes were
randomly selected and included in the study after taking
their consent. In each case a detailed history was taken,
and a thorough general physical, cutaneous and systemic
examination was carried out according to pre-structured
proforma. Appropriate investigations including viral
markers such as tests for Human Immunodeficiency
Virus(HIV), Hepatitis C and Hepatitis B were done.
Clinical photographs were taken at the beginning of the
study and subsequently at every visit until the end of the
study to compare the changes seen after doing the
procedure. Patients were followed up after 1 month until
the end of 3 months.

RESULTS
The study was done on 65 patients out of which 43
(66.2%) were males and 22 (33.8%) were females. The
male:female ratio was 2:1. Out of 65 patients, 18 patients
(27.6%) were lost to follow up and 47 patients (72.3%)
completed the study. Results were evaluated from the 47
patients.
Clinic-demographic profile of patients has been given in
Table 1.
The mean age was 27 years. Majority of the study
participants were in the age groups of 18-38 (92.3%).
Out of 65, 49 patients (75.4%) were from the urban areas
and 16 patients (24.6%) were from the rural areas.
29 patients (44.6 %) had history of more than 12 months
of warts,21 patients (32.3%) had a duration of less than 6
months of warts and the rest 15 patients (23.1%) had
warts for a duration of 6-12 months.

Procedure for doing the autoinoculation
A well-developed wart was chosen as a donor and under
strict aseptic precautions and local anaesthesia, a full
depth wart tissue removed with the help of a blade and
forceps. With the help of a 20 Gauge needle, a small
subcutaneous pocket was made on the flexor aspect of the
nondominant forearm around 2 inches below the
antecubital crease. With the same needle the harvested
tissue was inserted into the subcutaneous pocket after
crushing it with forceps at the recipient site using to and
fro movements. The area was dressed and covered with

Majority of the patients (38) were students, 9 were
private employees, 6 were housewives, 4 were manual
labourers,3 were army personnels, 2 were government
servants, 2 more were hair dressers and 1 was a
housemaid.
Majority of the patients (63.1%) had Verruca vulgaris
(common warts),7 patients (10.8%) had palmar warts, 4
patients (6%) had plane warts, 2 patients (3.1%) had
plantar warts, 3 patients (1%) had digital warts and 8
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patients (12.3%) had combination of different types of
warts.

resolution in 3 months and 2 patients (7.4%) had
resolution in less than 1 month. Patients responded as
early as 3 weeks for resolution.

Table 1: Clinicodemographic profile of patients.
Parameters
Age (years)
18-28
29-38
39-48
49-58
59-68
Mean age (years)
Sex (Male:female ratio)
Residence
Urban
Rural
Occupation
Student
Private employees
Housewife
Manual labourers
Army personnel
Hair dresser
Govt employee
Housemaid
Duration of warts
Less than 6 months
6-12 months
More than 12 months
Type of warts
Verruca vulgaris
Palmar warts
Plane warts
Plantar warts
Digital warts
Combination of different
types of warts

Number
(percentage)
43 (66.1)
17 (26.1)
4 (6.1)
0
1 (1.5)
27
2:1
49 (75.3)
16 (24.6)
38 (58.4)
9 (13.8)
6 (9.2)
4 (6.1)
3 (4.6)
2 (3.0)
2 (3.0)
1 (1.5)
21 (32.3)
15 (23.0)
29 (44.6)
41 (63.0)
7 (10.7)
4 (6.15)
2 (3.07)
3 (4.61)

P
value

0.060

0.436
0.033

Figure 1: (A) Before autoinoculation. (B) Partial
resolution of lesions after autoinoculation.

0.926

0.052
Figure 2: (A) Before autoinoculation. (B) Complete
resolution of lesions after autoinoculation.
0.293

8 (12.3)

At the end of 1 month,7 (14.8%) patients had complete
resolution of the lesions, 14 (29.7%)patients had partial
resolution and 26 (55.3%) patients did not have any
resolution of the lesions.
At the end of 2 months, another 5 patients had complete
resolution of the lesions, and another 1 had partial
resolution.
At the end of the study ie after 3 months, 17 patients
(36.1%) had complete resolution of the lesions, 10
patients (21.2%) had partial resolution and 20 patients
(42.5%) did not have any resolution of the lesions.
(Figures 1-3)
The time taken for resolution for majority of the patients
(81.4%) was 1-2 months, 3 patients (11.1%) had

Figure 3: Pattern of resolution of lesions after
inoculation.
Pearson chi-square tests were done for associations
between gender, duration of the lesions, age grouping of
patients, types of warts, occupation, urban and rural
residents and the resolution of lesions. (Table 1)
We found a 100% response to autoinoculation therapy in
plantar warts and 66.7% response in palmar warts and a
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28.1% response in patients with Verruca vulgaris. These
findings were, however, not statistically significant.
It was also found that resolution was higher in those with
a short history of the disease than those who had a long
duration of more than a year which was statistically
significant.
The complete resolution was higher among the rural
residents comparing to the urban residents with a p value
of 0.03 which was statistically significant.
Our study found no significant correlation between age,
gender and occupation with resolution of lesions.
DISCUSSION
Viral warts are papillomas caused by the human
papilloma virus (HPV) and can grow anywhere on the
body, commonly on the hands and feet. Although some
warts regress spontaneously, most require treatment.
Management is difficult, primarily due to recalcitrance to
standard therapy and high recurrence rates. The potential
for spread to contiguous sites and to contacts along with
disfigurement and psychosocial effects result in
considerable morbidity and a constant demand for a cure.
Currently available options including cryosurgery, laser,
electrosurgery, curettage, and topical keratolytics are
generally painful and limited by recurrences. 9 The
absence, or reduction, of a cellular response may explain
why verrucae treatments are not uniformly successful and
treatment can be difficult even in immune-competent
individuals.10
The ideal aims of the treatment of warts should be to
remove the wart without recurrence, avoid aggressive
(potentially scarring) procedures, and to assist the
immune system in dealing more effectively with the virus
and
inducing life-long
immunity to
human
papillomaviruses.11
Homologous autoimplantation is a simple technique,
which helps in inducing a good cell-mediated immune
response, essential for the clearance of warts. This
therapy was shown to be associated with the production
of Th1 cytokines. Th1 cytokines TNF α and IL-1
downregulate the transcription of HPV genes whereas
INFγ and IL-2 stimulate cytotoxic T cells and natural
killer cells to eradicate HPV infected cells.9
In our study, 36.1% of the patients showed complete
resolution at the end of 3 months. Complete clearance has
been reported as much as 20-74.1% in various studies on
autoinoculation.13 21.1% of the patients had partial
resolution at the end of 3 months. Similar findings were
seen in a study done by Srivastava et al where 22.64%
had partial resolution.12 We found improvement in
patients as early as 3 weeks which has also been seen in
other studies.11

The response in the rural population was better
comparing to the urban population which was statistically
significant (p<0.05). We were not able to find similar
results in other studies. This result could be due to better
immunity to the virus in the rural population due to more
exposure comparing to the urban population.
The response was also higher in those with a short history
of the disease (<6 months) compared to those with a
duration longer than 6 months (56.3% had complete
resolution comparing to 27.3% complete resolution in
those with lesions of more than 12 months duration)
which was also statistically significant. These findings
were similar to a study done by Faleiro et al where there
was a decreasing response to autoinoculation therapy
with longer duration of warts.13
This is contrast to a study done by Lal NR et al where it
was found that the patients whose warts cleared
completely had had them for a longer duration than those
with partial improvement.9
Malison et al reported that in all patients with
condylomas accuminatum for up to 1 year, the cure rate
with autogenous vaccine was 86% compared with 0% for
those with disease more than a year.14
We found a 100% response to autoinoculation therapy in
plantar warts and 66.7% response in palmar warts. These
findings are similar to other studies done by Shivkumar et
al and Faleiro et al.11,13 Our findings were however not
statistically significant.
An immunofluorescence study by Shirodaria and
Mathews showed that warts from sole, heel and toe had a
much higher incidence of stainable virus antigen. This
could account for the better response of palmoplantar
warts seen in our study.15
There was 28.1% response in patients with Verruca
vulgaris. Cormia et al reported complete cure in only
20% of their cases using auto lysate therapy for verruca
vulgaris.16 Faleiro et al also found that 28.6% of patients
with verruca vulgaris showed complete clearance.13
Ghosh and Maplestone reported that none of the patients
with verruca vulgaris showed response to auto lysate. 17
However, Shivkumar et al have reported 70% clearance
for verruca vulgaris which contrasts to our study. 111
patient out of 2 with plane warts responded to our therapy
whereas in the study by Faleiro et al, no patients out of
the 2 with plane warts responded to therapy. Ghosh and
Maplestone reported cure in 9 of 12 patients with plane
warts and significant improvement in those who were not
cured.17 These findings may be different due to small
number of patients with plane warts in our study.
There was no report of any side effects in our study
similar to the study done by Srivastava et al.12 Only 2
patients reported pain at the site of inoculation which
lasted for a maximum of one day. Other side effects
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which has been reported in several other studies such as
post inflammatory hyperpigmentation, nodule at
inoculation site, local and generalised itching were not
seen in our study.

6.

Limitations

8.

The limitations of our study were the small sample size
and the high percentage of patients lost to follow-up.
Also, other types of wart such as filiform warts and
periungual warts were not found in our study from which
we could not assess the results.

7.

9.

We could not determine the HPV type to account for type
specific differences in the treatment outcomes and levels
of relevant Th1 cytokines were not checked to ascertain
their role.

10.

CONCLUSION

11.

Autoinoculation is an effective and safe treatment
modality especially in palmoplantar warts. Early
intervention is required as the response was better in
patients with a short duration of the disease, which was
statistically significant. Also, further studies should be
done in other clinical variants of warts to see for
significant response.
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