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Intralesional immunotherapy with killed
Mycobacterium indicus pranii vaccine for the
treatment of extensive cutaneous warts
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ABSTRACT

Background: Multiple cutaneous warts in adults are often symptomatic, cosmetically
disabling, and difficult to treat. Killed Mycobacterium indicus pranii (previously known as
Mycobacterium w, popularly known as Mw) vaccine has earlier been investigated in genital
warts with encouraging results. Objective: To evaluate the efficacy and safety profile of
intralesional injected killed Mw vaccine for the treatment of extensive extragenital cutaneous
warts. Methods: In this study, a retrospective analysis of medical records was performed in
patients with cutaneous warts treated with intralesional Mw vaccine. Only patients with more
than 5 extra-genital warts, involving at least two body sites and which had not shown any
signs of spontaneous regression over 6 months were treated with the vaccine. Results: Forty
four patients were treated with intralesional Mw vaccine. The mean number of warts was
41.5 = 25.7 with a disease duration of 3.1 + 2.5 years. Complete clearance was achieved in
24 (54.5%) patients with a mean of 3.4 + 1.1 intralesional injections. Cosmetically acceptable
response to therapy (>75% clearance) was achieved in 37 (84.1%) patients. Wart response
at distant sites was seen in 38 (86.3%) patients. Thirty-six patients (81.8%) experienced mild
therapy-related side effects. Eighteen patients with complete response were followed up for
5.27 + 1.7 months and none had recurrence of lesions. Conclusions: Killed Mw vaccine is
safe and effective in the treatment of extensive cutaneous warts. Larger, preferably randomized
controlled trials are needed to assess its efficacy vis a vis standard therapies for warts.
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but two large population-based studies from USA and
Russia showed different prevalence figures of 0.84%

Cutaneous warts are the result of infection of the
epidermis with human papilloma virus (HPV).
Different HPV types are responsible for particular
clinical varieties such as common, plane, intermediate,
myrmecia, plantar, mosaic, ano-genital and oral warts.
Precise epidemiological data for warts are not available
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and 12.9%, respectively.l"? Warts affect children more
than infants and adults and more commonly affect the
extremities and face.

Although spontaneous resolution within 2 years has
been reported in 65-78% of warts,!*! most patients and
physicians opt to treat warts as they are cosmetically
disfiguring and sometimes itchy and painful, especially
on the soles. Ciconte et al. noted moderate-to-severe
derangement in quality of life affecting social and
leisure activities in 38.8% of patients with warts.
Poor prognostic indicators include warts in adults,
long duration, involvement of palms and soles and
large numbers; such cases are frequently resistant to
therapy and are less likely to remit spontaneously.
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Numerous therapeutic modalities are available for
warts with variable success rates. These include
topical therapies such as salicylic acid, tretinoin,
podophyllotoxin, trichloroacetic acid, formaldehyde,
5-fluorouracil, photodynamic therapy and surgical/
cytotoxic modalities such as cryotherapy, laser
ablation, intralesional bleomycin, electrocautery,
and surgical excision.B*® A recent Cochrane review
of topical therapies for warts found that good quality
data exists only for salicylic acid and cryotherapy and
concluded that there was no clear evidence that any of
the other treatments offered any advantage in terms of
higher cure rates or fewer adverse effects.””

Treatment of multiple or refractory lesions is a challenge
since destructive modalities can clear only the treated
lesions and not the ones distant to the site of application.
Immunotherapeutic modalities used for warts include
contact sensitizers, imiquimod, intralesional interferons,
and oral drugs such as levamisole, cimetidine, and zinc
sulfate but sound clinical data on the efficacy of these
modalities are lacking. Inmunomodulating agents have
generated considerable interest as it is well known that
cell mediated immunity is involved in the clearance
of cutaneous warts.""! Several intralesional antigens
have been tried including MMR (measles, mumps,
rubella) vaccine, skin test antigens (mumps, Candida,
Trichophyton), BCG (Bacillus Calmette—Guerin) vaccine,
and Candida antigen.[01%14

Killed Mycobacterium w (Mw) vaccine was developed
in India and is derived from a nonpathogenic, rapidly
growing, atypical Mycobacterium belonging to Runyon
class IV. It has been exhaustively studied and approved
as an immunotherapeutic adjunct to multidrug
therapy of multibacillary leprosy in India.'s® Tt is
strongly antigenic and generates robust cytokine
[interleukin-2 (IL-2), interferon-y (IFN- y)] and T-cell
responses.”’! Its nomenclature was later changed to
Mycobacterium indicus pranii but due to widespread use
we have retained the name Mw in this paper. In an earlier
study, we found encouraging results with intralesional
Mw therapy for genital warts."® In this retrospective
study we report the treatment response and adverse
effects of intralesional injections of Mw for the treatment
of long standing, extensive extragenital cutaneous warts.

METHODS

Study Design
We undertook a retrospective review of the medical
records of all patients who were treated with
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intralesional Mw vaccine between August 2009 and
July 2012 in the dermatology Outpatient Department
at the All India Institute of Medical Sciences (AIIMS),
New Delhi, India.

Patients

Patients who had more than five extragenital warts
involving more than one body site or difficult to treat
sites (periungual, palms, and soles), with no signs of
spontaneous regression in the past 6 months were
administered intralesional Mw vaccine. Informed
consent for therapy was taken from all patients. Patients
aged <18and >70years, pregnantand lactating women,
suffering from chronic diseases such as diabetes/
renal/hepatic illness, and immunocompromised
patients (human immunodeficiency virus [HIV],
other immunodeficiency disorders, patients taking
immunosuppressive drugs, etc.) were excluded. All
patients who received one or more intralesional
injections of Mw were included in this analysis.

Treatment protocol of Mw vaccine

Mw vaccine (IMMUVAC; Cadila Pharmaceuticals,
Ahmedabad, India.) is available in a multidose vial of
0.5 ml containing 500 million heat killed bacilli in a
buffer solution. A sensitizing dose of the vaccine was
administered intra-dermally at a dose of 0.1 mL, over
deltoid area of each shoulder using an insulin syringe.
After 2 weeks, the injected sites were examined for an
immune response manifesting as persistent erythema
or anodule. In sensitized patients, 0.1 ml or less (4 units
or less in the insulin syringe) of the vaccine was injected
intra-epidermally or into the superficial dermis in 2
to 4 warts. Larger warts were preferred for injection.
The injections were repeated at two weekly intervals
till complete resolution or a total of 10 injections were
administered, whichever was earlier.

Assessment of response

Response in both injected and un-injected warts
was noted at each visit and a sequential clinical
photographic record was maintained. Both local as
well as patient-reported side effects were noted. The
response was expressed as a percentage improvement
from baseline based on physician assessment.

RESULTS

A total of 48 patients received Mw vaccine injections.
Four patients either did not proceed with treatment
after initial consent or took only the sensitizing
dose and hence were not included in the analysis.
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Of the remaining 44 patients, 2 patients received
3 intralesional injections and were subsequently
not contactable and the remaining 42 took at least
4 injections or followed up until complete resolution.

The results for 44 patients are summarized in Table 1.
Most of the patients were male (36/44, 81.8%). The
mean duration of disease was 3.1 + 2.5 years and
the mean number of warts was 41.5 + 25.7. The face
was the most common site (26, 59.1%), followed
by the upper (38.6%) and lower (25%) limbs. Only
seven patients (15.9%) had warts on the trunk
sparing the extremities. Multiple noncontiguous
sites were involved in 19 patients (43.2%). Twenty
patients (45.4%) had failed previous therapies which
included electrosurgery (10 patients), salicylic
acid/trichloroacetic acid (9 patients), homeopathic
medications (4 patients), cryotherapy (2 patients), and
oral levamisole (1 patient). There were 18 patients each
with verruca vulgaris and plane warts while 8 patients
had palmo-plantar/periungual warts [Table 2].

The mean number of intralesional injections taken
before initiation of response was 2.1 + 1 (range 1 to 4).
Complete clearance was achieved in 24 (54.5%) patients
and in these patients the mean number of intralesional
injections required was 3.4 + 1.1 (range 2 to 12).

The degree of clinical resolution attained in various
types of warts is shown in Table 2. Complete
clearance was seen in 12 (66.7%) of 18 patients
with verruca vulgaris, 10 (55.6%) of 18 patients
with plane warts, and 2 (25%) of 8 patients with
palmo-plantar or periungual warts. A cosmetically
acceptable response to therapy (>75% clearance) was
achieved in 37 (84.1%) patients (17 (94.4%) plane
warts, 17 (94.4%) verruca vulgaris, and 3 (37.5%)
palmo-plantar warts) Representative patients showing
complete or nearly complete clinical remission are
depicted in Figures 1 and 2. Thirty eight (86.3%)
patients showed response in lesions distant to the site
of injection (defined as 100% resolution of at least 1
wart at an anatomically distinct distant site).'?

Adverse effects were experienced by 36 (81.8%)
patients. All 36 patients developed a nodule at the
intradermal injection site on the shoulder. In two
patients, the nodule ulcerated and healed with atrophic
scarring in 4-5 weeks. In the remaining 34 patients,
the nodules subsided spontaneously in 2-3 weeks
without any residual changes. Nineteen (43.1%)
patients developed nodules at the site of injected
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Table 1: Summary of the demographic and clinical profile,
and treatment results

Total patients 44
Gender ratio (M:F) 36:8
30.3+10.8 (18-61)
3.1+2.5 (0.5-12)
41.5+25.7 (8-110)

Mean age in years (range)
Duration of disease in years (range)
Mean number of warts (range)

Sites (%)
Face 26 (59.1)
Palmo-plantar/periungual 9 (20.4)
Hands/forearms 17 (38.6)
Feet/legs 11 (25)
Body 7 (15.9)

More than 1 noncontiguous site involved
Patients failing other therapies

Mean number of intralesional injections (range)
Mean injections to initial response (range)

Mean injections to complete clearance, n=24
(range)

Adverse effects (%)

19 (43.2%)
20 (45.4%)
3.6+1.8 (1-9)
2.1+1 (1-4)
3.4+1.1 (2-12)

Intradermal nodule/granuloma on shoulder 36 (81.8)
Intralesional nodule/granuloma 19 (43.1)
Low grade fever on first 3 days 12 (27.3)
Significant pain on intralesional injection 8 (18.2)
Paraesthesias 6 (13.6)
Atrophic scarring 3 (6.8)

Injection site pustule 1(2.3)

Table 2: Treatment response according to type of wart

Verruca Verruca Periungual/ Total
vulgaris plana  palmo-plantar n=44
verruca
Complete 12 10 2 24 (54.5%)
clearance
Good response 5 7 1 13 (29.5%)
(75% to <100%)
Moderate 1 1 2 4 (9.1%)
response
(= 50 but <75%)
Mild response 0 0 3 3 (6.8%)
(1-50%)
Total 18 (40.9%) 18 (40.9%) 8 (18.2%) 44

warts and 3 of these healed with depressed atrophic
scarring in 2-4 weeks. In 4 patients, the nodules
remained active (erythematous, mildly tender) until
completion of the course of therapy. In the remaining
patients, these nodules healed without any scar or
pigmentation. Twelve (27.3%) patients experienced
an episode of low-to-moderate grade fever, mostly
on day 2 after the intradermal injection, which
subsided without any antipyretic
Six (13.6%) patients experienced some vague altered
sensations (paraesthesias) in the limbs distal to the

medications.
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Figure 1: Sequential clearance shown in composite photographs
of left foot (patient 24). (a) Baseline — multiple hyperkeratotic
warts in the first web space, tips of toes, and few scattered over
the dorsum of foot and toes. (b) After two injections - significant
flattening of the web space warts. (c) After seven injections —
complete clearance

injected warts which subsided spontaneously in
1 week. Pain was a prominent complaint in injected
periungual/palmo-plantar warts (8 patients, 18.2%)
and a sterile pustule at the injection site was noted in
1 patient.

Eight of 44 patients did not develop an intradermal
nodule on the shoulder but had an erythematous
papule or plaque at the intradermal injection site. The
presence or absence of the nodule did not seem to
affect or predict the clinical response to the injection.

There were no recurrences among 18 patients with
complete clinical response during a follow up of
3-9 months (mean 5.27 + 1.7 months).

DISCUSSION

Extragenital cutaneous warts in immunocompetent
individuals are known to resolve on their own.
A much cited study on an institutionalized
population  reported that warts subsided
spontaneously within a 2-year period in 66.7%
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Figure 2: Sequential clearance shown in composite photographs of
right foot (patient 31). (a) Multiple verruca vulgaris (>50) localized
to the dorsum of right foot at baseline, before intralesional
injection of Mw vaccine. (b) After one injection — areas of clearing
seen. (c) After three injections — significant improvement. (d) After
five injections — more than 95% clearance. Injection sites are
visible as dermal papules and nodules, thus indicating significant
resolution of un-injected distant warts as well

of patients.'® Similarly, spontaneous regression
has been noted in ‘no treatment’/placebo groups
of several placebo-controlled clinical trials over
variable periods of time with cure rates ranging
from 15% to 63%.[101220-22 These findings may be
explained by studies on spontaneously regressing
ano-genital warts that showed a prominence of cell
mediated immunity evidenced by increase in Th1
type cytokines (IL-2, tumor necrosis factor o, IFN a,
B, and y) and infiltration with CD4 T lymphocytes
and macrophages in those warts. Keratinocytes are
both the main source of the inflammatory cytokines
as well as the main target of HPVs.['"?¥ Thus by
manipulating the local immunological milieu, it may
be possible to achieve a therapeutic response against
both clinical and latent cutaneous HPV infections.
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Resistant multiple cutaneous warts are a therapeutic
challenge. Destructive therapies are ineffective for
distantlesions and need multiple, often painful sessions
with a risk of scarring. Various immunotherapeutic
approaches including oral preparations like zinc

sulfate, levamisole, cimetidine, etretinate, and
topical/injectable preparations including contact
sensitizers (dinitrochlorobenzene, diphencyprone,

squaric acid dibutyl ester), interferons (a-2a, 3, and )
and imiquimod have been used but limited data are
available to support their use.”

Another approach, which is being increasingly
investigated for the treatment of multiple warts
is intralesional injections of various antigens for
their nonspecific vaccine-like immunostimulating
effect against HPV, especially for inducing clearance
of lesions distant to the site of application. In a
prospective clinical trial comparing cryotherapy
with intralesional mumps and candida skin test
antigens for warts, complete cure was noted in
43% in the cryotherapy group and 52% in the
immunotherapy group. Twenty-nine patients (74%)
had distant wart resolution. Six (11.1%) patients
in the immunotherapy group had a flu-like illness
lasting less than 24 h and injection site pain and
pruritus.?! Clifton et al. found these antigens to be
safe and effective in pediatric recalcitrant warts as
well with a cure rate of 47%, while 34% patients
experienced resolution of distant warts.?* Horn et al.
compared the efficacy of skin test antigens (mumps,
candida, and trichophytin), IFN o-2b and placebo
injection in a randomized controlled trial. More
than 75% clinical resolution was seen in 54% of
the patients injected with antigen alone and 68% of
patients injected with antigen plus interferon. Side
effects seen included fever, myalgias and injection
site erythema and edema.' Intradermal BCG
vaccine has also been evaluated for warts and found
to produce complete clinical remission in 39.7%
of patients."”® Considering its immunotherapeutic
potential, Salem et al. evaluated topical BCG vaccine
for warts in children and noted a complete response
in 65% patients with common warts and 45% with
plane warts.”! More recently, MMR vaccine was
evaluated as a treatment option for cutaneous warts
in a randomized placebo-controlled trial. A complete
response was achieved in 81.4% of the patients in
the MMR group as compared with 27.5% of patients
in the placebo group. Injection site pain and flu-like
symptoms were the only side effects noted in this
study.!'

Intralesional immunotherapy with killed Mycobacterium indicus pranii vaccine for warts

Mw vaccine appears to be an efficacious and safe
treatment modality for extensive, long standing/
resistant cutaneous warts. We achieved complete
remission in 54.5% patients after a mean of 3.4 + 1.1
injections and cosmetically significant response in
84.1% patients. Therapy was relatively well tolerated.
In an earlier open label pilot study of intralesional
Mw vaccine on patients with external ano-genital
warts, 8 of 9 patients (88.9%) achieved complete
clinical clearance after a mean treatment duration of
5.9 weeks (similar to 6.75 weeks in the current study).!®!
In another recent prospective open label study, 83% of
cutaneous warts treated with weekly intralesional Mw
vaccine resolved completely. Mean time to complete
response was 9.7 weeks (versus 6.75 weeks in the
current study) and distant wart response was noted in
70% (versus 86.3% in current study).?”!

The exact mechanism of action of Mw vaccine against
viral warts is not known. Experimental evidence
suggests that it leads to a strong Th1 cytokine response,
especially increased production of IFN-y, increased T
cell and macrophage activation and also increasing
CD8+ T cell response. Levels of interleukins 4 and
5 (Th2 cytokines which cause deficient cellular
immune response) were not altered by the vaccine and
immune responses were improved when the vaccine
was administered with a Ribi adjuvant. This strong
pro-Th1 effect may be responsible for its clinical
effectiveness for warts. Because of these favorable
immunomodulatory effects and the fact that it shares
antigens with Mycobacterium tuberculosis, it has also
been successfully used as an immunotherapeutic
agent for pulmonary tuberculosis both in experimental
and clinical settings.'”?%%! Imiquimod has shown
good efficacy in the treatment of ano-genital warts
secondary to its prominent stimulation of Th1
cytokines like IFN (a, B, y), TNF o, and IL 2.5% These
similarities in the immunomodulating properties of
imiquimod and Mw vaccine prompted us to use the
latter for warts.

The patho-mechanism of other intralesional
immunotherapies is also unknown but proposed
mechanisms include induction of a strong non-specific
inflammatory response against HPV infected cells,
trauma itself or the bystander effect that may cause
wart clearance in previously sensitized individuals,
and, finally, antigen injection may be associated with
proliferation of peripheral blood mononuclear cells
that promote Th1 cytokine responses, which further
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activate cytotoxic T cells and natural killer cells to
eradicate HPV-infected cells.['?18:24

Most reports on the use of intralesional therapy for
warts are open label studies and there is a dearth
of randomized controlled trials investigating their
role. Immunotherapy is inexpensive especially for
extensive warts and hence can be of special value

in

developing countries.® Although our study

is limited by its retrospective nature, the results

are

encouraging. Well designed, large randomized

placebo-controlled clinical trials should be performed
before Mw vaccine can be definitively recommended
for treatment of extensive cutaneous warts in clinical
practice.
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