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ABSTRACT

Introduction: Multiple cutaneous warts represent a therapeutic challenge. Management is difficult due to the painful
procedures, risk of disfigurement from scars, and recurrence of lesions with standard therapy. Intralesional antigen
immunotherapy has shown promising efficacy in treating multiple cutaneous warts. This study was aimed to assess and
compare the efficacy of intralesional Purified Protein Derivative (PPD) and Measles, Mumps, Rubella (MMR) Vaccine in
cutaneous warts.

Materials and Methods: After obtaining written informed consent, 20 patients were evenly divided into two groups:
Group A received PPD and Group B received MMR. Intralesional injections were administered fortnightly until clearance
or for a maximum of 4 sessions, with 2-week intervals between each session. The improvement was assessed by comparing
wart sizes before initiating the treatment and after administering the immunotherapy, using photographs and counting the
number of warts. Patients with complete resolution were monitored for recurrence for three months post-treatment.
Observations and Results: Fifty percent from Group A and 80% from Group B showed a complete response in target
warts. Thirty percent from Group A and 60% from Group B demonstrated complete clearance of both target and distant
warts. In patients from both groups who showed complete resolution, recurrence of distant warts was observed in 50% of
Group A and 20% of Group B.

Conclusion: Intralesional MMR vaccine therapy outperformed the PPD regimen, showing superior outcomes in clearing
both target and distant warts, requiring fewer sessions for complete clearance, and resulting in less recurrence.
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INTRODUCTION
BACKGROUND

sive tumours. There are varied presentations of

HPV infection, such as cutaneous (nongenital)

Cutaneous warts, represent a major skin problem
in dermatology out patient department. The caus-
ative agent for verruca vulgaris is human papil-
lomavirus (HPV), a double-stranded DNA virus
that infects both keratinized and non-keratinized
squamous epithelia.!>34

Their impact spans from benign lesions to inva-

warts, epidermodysplasia verruciformis, laryn-
geal warts, anogenital warts, digital squamous
cell carcinoma, high grade intraepithelial neo-
plasia and cervical carcinoma.’ Nongenital cu-
taneous warts may manifest as common warts
(verrucae vulgaris), flat warts (verruca plana),
plantar warts, filiform warts. HPV 1, 2, 4, 7, 27
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and 57 causes common warts. Plantar warts are
primarily caused by HPV types 1, 2, 4, 27 and
57 while types 3, 10 and 28 generally lead to flat
warts.*”* These warts can manifest as large,
tender, itchy and painful lesions, prompting pa-
tients to seek treatment.’

There are various treatment modalities that have
been attempted, including cryotherapy with
liquid nitrogen, 5-fluorouracil, cantharidin, in-
tralesional bleomycin, electrodessication, laser
ablation, surgical excision, and different formu-
lations of salicylic acid, among others.”!*!!:2
But immunotherapy is gaining traction, particu-
larly in treating stubborn cutaneous and genital
warts. Various antigens, including Trichophy-
ton, Candida, Mycobacterium welchii, Bacil-
lus Calmette-Guerin, Purified protein derivative
(PPD), and Measles, mumps and rubella (MMR),
have shown varying degrees of effectiveness in
clinical outcomes.'*!

Many studies have evaluated the efficacy of PPD
and MMR vaccines, but very few have directly
compared their efficacy. Therefore, this study
aimed to compare the efficacy of intralesional
PPD and MMR vaccines in treating cutaneous

warts.

MATERIAL AND METHODS

After obtaining ethical approval from the Insti-
tutional Ethical Committee, an analytical pilot
study was conducted for a duration of 6 months
(November 2022 to April 2023) at a rural-based
tertiary care hospital. Following written in-
formed consent, 20 clinically diagnosed cases
of cutaneous warts (number of warts more than
one in number), aged between 10 and 50 years,
were included in the study. Patients who refused

consent, pregnant or lactating females and im-
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munocompromised patients were excluded from
the study.
These 20 patients were randomly assigned into
one of the two groups. Detailed demographic,
medical history and cutaneous examination of
the lesions was done.
The Group A received intralesional injection of
0.1 to 0.3 ml of PPD (Akray Tuberculin diluted
Tuberculin PPD 5TU/0.1 ml ) and Group B re-
ceived an intralesional injection of 0.1 to 0.3 ml
of the MMR (TRESIVAC PFS Measles, Mumps
and Rubella Vaccine Live 1.P.) vaccine in mother
wart.
In each group, the treatment was repeated every
2 weeks, until clearance or maximum of four ses-
sions. The degree of improvement was assessed
by decrease in size and number of warts (Tar-
get & Distant) and clinical resolution by pho-
tographic comparison of lesion on pretreatment
and subsequent follow up visits. They were in-
structed to avoid using any alternative treatment
methods during the study period.

Patients who showed complete resolution of le-

sions were followed up monthly for consecutive

3 months for assessing any recurrence.

Operational definition to evaluate response:

1. Complete improvement: 100% resolution
of all target warts and distant warts, or target
warts or distant warts, along with the normal-
ization of dermatoglyphics in the case of pal-
moplantar warts.

1. Partial improvement: 50-99% resolution in
both target warts and distant warts, or in ei-
ther target warts or distant warts.

1. No response: less than 50% resolution of
both target and distant warts, or of either tar-
get warts or distant warts.

The patients who did not achieve complete res-
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olution of warts even after a maximum of four
sessions were managed with other treatment mo-

dalities.

STATISTICAL ANALYSIS

Data analysis was conducted utilizing SPSS
(Statistical Program for Social Science Version
19; SPSS Inc., Chicago, IL, USA). Quantitative
variables were represented by mean, standard
deviation, and range, while qualitative variables
were represented by number and percentage.
Chi-square test was employed for comparing
qualitative variables among groups. Unpaired
t-test was utilized to compare quantitative vari-
ables for parametric and nonparametric data, re-
spectively. Spearman correlation test was used
to assess the ranking of various variables against
each other. A significance level of p < 0.05 was

considered as statistically significant.

OBSERVATION AND RESULTS

All 20 enrolled patients successfully completed
the study without any dropouts. Mean age of pa-
tients from group A was 25.2 + 10.6 and group
B was 25.5 = 9.2. There were 7(70%) males,
3(30%) females in group A and 6(60%) males,
4(40%) females in group B. The distribution of
the number of warts among patients is detailed
in Table 1, revealing that most patients in both
Group A and Group B had 5 to 10 warts. Accord-
ing to Table 2, majority of the patients had warts
for 4 to 6 months. The study groups showed no
statistically significant differences regarding age,
gender, number of warts and duration of warts (p
> 0.05).

When examining the treatment outcomes, com-
plete improvement in target warts was observed

in 5 cases (50%) from Group A and 8 cases
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(80%) from Group B. For distant warts, com-
plete improvement was seen in 3 cases (30%)
from Group A and 6 cases (60%) from Group B,
as noted in Table 3. (Fig. 1 - 8)

Table 1 Distribution of number of warts.

;Z N“v'v";;et: of (Pl(’}l;ot:faiad) (Ml\(ill:"tlrpezed) T‘l’\?‘l
N (%) N (%)
1 <5 3.(30 %) 4 (40 %) 7
2 5t0 10 5(50 %) 5(50 %) 10
3 >10 2 (20 %) 1 (10%) 3
Mean + SD 6.7+3.1 62+29 -
Total: N(%) 10 (100 %) 10 (100 %) 20
Table 2 Distribution of wart duration.
fhr) g:[‘;ztt:’s'; (Pl?l;otlrlsa?ed) (Ml\(/;[:ltlrl:ez]i}ted) T‘;al
N (%) N (%)
1 |1t03 2(20 %) 0 (0 %) 2
2 |4t06 6 (60 %) 8 (80 %) 14
3 |7t09 220 %) 2 (20 %) 4
Mean + SD 4.9+2.1 56+1.3 -
Total:N(%) 10 (100 %) 10 (100 %) 20

Fig 1, 2 Baseline and complete clearance of common warts
after four session of PPD
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Fig 3, 4 Baseline and no response of common warts after
four session of PPD

Fig 7, 8 Baseline and complete clearance of common warts
with two sessions of MMR vaccine

The number of treatment sessions required var-
ied significantly between the groups. All patients
in Group A needed more than 2 sessions, while
in Group B, 9 patients (90%) required 1 or 2 ses-
sions (1 session in 50% and 2 sessions in 40%).
Complete resolution was achieved in 3 cases
(30%) from Group A and in 6 cases (60%) from
Group B, as shown in Table 4.

Interestingly, there were no recurrences of target

Fig S, 6 Baseline and complete clearance of common warts warts in either group. However, for distant warts,

with a single session of MMR vaccine recurrences were noted in 5 cases (50%) from
Table 3: Distribution of therapeutic response.
Group A Group B .
Sr. Total Ch
N; Therapeutic response (PPD treated) (MMR treated) ?Va . ualre P value
: N (%) N (%) 1
In target warts
| a. No response 0 (0 %) 0 (0 %) 0 >0.05
b.  Partial improvement 5 (50 %) 2 (20 %) 7 1 (Not
c.  Complete improvement 5(50 %) 8 (80 %) 13 significant)
In distant warts
5 a. Noresponse 4 (40 %) 1 (10 %) 5 0246
. Partial i 9 9 2. ;
b artial improvement 3 (30 %) 3 (30 %) 6 8 (Not Significant)
Complete improvement 3 (30 %) 6 (60 %)
10 10
Total:N(% 20 - -
otal:N(%) (100 %) (100 %)
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Table 4 Distribution of efficacy.

Group A Group B Total Chi
Sr. No. Efficacy variable (PPD treated) (MMR treated) N square P value
N (%) N (%)
Number of sessions required
1 <2 0(0 %) 9 (90 %) 9 L
0.0001 <0.05 (Significant)
>2 10 (100 %) 1 (10 %) 1
Complete resolution
2 a.  Occurred 3 (30 %) 6 (60 %) 9 L8l 0.177
b. Not occurred 7 (70 %) 4 (40 %) 1 (Not Significant)
Total: N(%) 10 (100 %) 10 (100 %) 20 - -
Table 5 Distribution of recurrence.
Sr. No. Recurrence (PI?;Z:Eaid) (Ml\(/;lll:“tllizlxsted) Total Chi P value
N (%) N (%) N square

1 In target warts

a. No 10 (100 %) 10 (100 %) 20 1 >0.05

b. Yes 0 (0 %) 0 (0 %) 0 (Not

Significant)

2 In distant warts

a. No 5 (50 %) 8 (80 %) 13 1.978 0.159

b. Yes 5(50 %) 2 (20 %) 7 (Not Significant)

Total: N(%) 10 (100 %) 10 (100 %) 20 - -

Group A and 2 cases (20%) from Group B, as
detailed in Table 5.

No statistically significant correlation was found
on comparing type of treatment with therapeutic
response, complete resolution of warts and re-
currence. Whereas, statistically significant cor-
relation found between number of sessions re-
quired & type of treatment (p<0.05).

The most commonly reported adverse effect was
pain at the injection site, which resolved on its

own within 1-2 hours without any treatment.

DISCUSSION

Cutaneous warts are frustrating to patients due to
their persistence and high recurrence rates. The
available treatment options, such as chemical
cauterization, surgical excision, electro cautery,
laser ablation, cryosurgery, photodynamic ther-

apy and laser treatment, can be painful, adding
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discomfort and distress to patients, especially in
children. Also, these interventions can result in
scarring and disfigurement, which are cosmeti-
cally undesirable, particularly for warts located
on visible areas like the hands or face.

On the contrary, these adverse effects can be
avoided by immunotherapeutic agents. These
agents offer the potential benefit of eliminating
both treated and untreated distant warts without
leaving scars.'” This study specifically compares
the efficacy of PPD and MMR vaccine among
these agents.

Intralesional immunotherapy using interferons,
viral/bacterial antigens, vaccines, or proinflam-
matory cytokines stimulates the ability of the
immune system to recognize viral, bacterial or
fungal antigens inducing a delayed-type hyper-
sensitivity reaction not only to the antigen but
also against the HPV, which further increases
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the ability of the immune system to recognize
and clear HPV. Intralesional immunotherapy has
been associated with the release of various cy-
tokines, including IL-2, IL-4, IL-5, IL-8, INF-y,
and TNF-a, which stimulate a robust immune
response against HPV. The antigen injection
promotes the proliferation of peripheral blood
mononuclear cells, enhancing Thl cytokine re-
sponses that activate cytotoxic T cells and natu-
ral killer cells to eradicate HPV-infected cells.
Consequently, this stimulated immune response
can potentially destroy both target and distant
warts on the body.!>!6:17.18

The HPV infects basal cells of the epidermis,
enters a latent phase of slow replication. As the
epidermis grows, HPV induces hyperplasia and
hyperkeratosis, causing warts to grow larger
and spread, becoming more resistant to treat-
ment over time.'” Therefore, early treatment of
warts is essential to prevent worsening and the
development of treatment resistance. Wart recur-
rence after the treatment may indicate potential

deficiencies in cell-mediated immunity against

An analytical pilot study to assess the therapeutic efficacy
of intralesional PPD and MMR

HPV, including insufficient memory T cell pro-
duction, inadequate lymphocyte clonal expan-
sion, impaired T cell migration to infection sites,
and weakened effector response mechanisms.?
Understanding these immune factors is critical
for improving long-term treatment outcomes and
preventing wart recurrence.

The effectiveness of MMR and PPD vaccines in
treating warts has been extensively examined,
revealing significant variability across studies
(Table 6).21*2% Qur study findings underscored a
distinct advantage for MMR over PPD in achiev-
ing higher complete response rates, particularly
in target lesions. This aligns with prior study by
Rutnin et al.,*' and Shaheen et al.,”> where MMR
consistently demonstrated superior efficacy com-
pared to PPD. However Bhalala et al.,” study
showed lower response rates for both vaccines.
This emphasizes the need for standardized proto-
cols to accurately assess and compare vaccine ef-
ficacy across different patient cohorts and study
designs.

On comparing the effectiveness of individual

Table 6 Comparison with previous studies done on MMR and PPD.

S 1 M f
Study Immunotherapy al'np ¢ Mean age Dose(ml) ax n 00 Complete response wart
size sessions
MMR 20 3774 13.8 03 5 90.0% in index lesion; 81.3%
Rutnin ef al. ' ' ' in distant lesions
utnin et al.,
. 80.0% in index lesion;
PPD 2 428+ 16. 2 L
0 8166 0 iw/m > 54.6% in distant lesions
PPD 10 23+£12 0.1-0.3mL 3 60% in target and distant
2 MMR 10 18+ 10 0.1-0.3mL 3 80% in target;40% in distant
Shaheen et al g
1
Norma 10 26+ 12 0.3mL 3 0%
saline(control)
PPD 35 21.62 0.lmL 3.85 51.85%
Bhalala ef al. > MMR 35 23.24 0.lmL 3.71 56%
N 1
orma 35 23.61 0.1mL - 0%
saline(control)
10
PPD 25.2+£10.6 0.1-03mL | 3.8+0.42 30%
Present study
MMR 10 25.2+9.2 0.1-03mL | 1.6+0.69 60%
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Table 7 Comparison between studies done on individual immunotherapy drugs.

Study I:Il::::g;- Sample size Mean Age Dose(ml) N:::s:::l;)f reg:::::ztirt
Kerure et al., > PPD 89 24 (12-52) 0.1 4 94.4
Amirnia et al., % PPD 35 21.14 (8-32) 0.1-0.3 6 77.1
Munnangi eral, ** | MMRorBCG | Si(lch) 21.96 (12-40 1\;{2/{5 (2 13 5 1\];[2/[;: 3733"33
Agrawal et al., ¥ MMR 30 25 (10-45) 0.3 3 60
Zamanian et al., MMR 24 18.9 (7-31) 0.3 3 92
Surani et al., ¥ MMR 94 28.22+10.98 0.3 3 40.42%
Nofal et al., * MMR 85 324+93 0.1 5 81.4%

25.2+£10.6
preentatuty | PeD.MMR | TGRSO | eres | SO0 e | aiviesose
(MMR group)

MMR and PPD vaccines (Table 7)!5242526.27.28.29
both PPD and MMR vaccines show promising
results in the treatment of warts, but their effec-
tiveness can vary significantly. PPD generally
demonstrates high effectiveness, while MMR’s
efficacy is variable.

Present study, along with studies by Rutnin et
al.,*' and Bhalala et al.,” noticed that MMR typi-
cally requires fewer treatment sessions than PPD
to achieve wart clearance. This suggests that
MMR may offer a more efficient treatment op-
tion, reducing the treatment burden for patients
and potentially improving treatment adherence
and outcomes.

Our study observed lower recurrence rates of dis-
tant warts in patients treated with MMR com-
pared to PPD, consistent with observations by
Mahajan et al.,** and Bhalala et al.,.** This sug-
gests a potential advantage of MMR in providing
durable protection against recurrent warts, possi-
bly due to its sustained cell-mediated immunity.
Patients showing no recurrence for three months
may have acquired long-term immunity against

HPYV but to confirm this necessitates longer fol-
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low-up periods.

The most commonly observed adverse effect
in our study was mild, self-resolving injection-
related pain. This aligns with findings from Za-
manian et al.,”® Nofal et al.,'> who also reported
high rates of injection site pain among MMR re-
cipients. Flu-like symptoms were less common,
with varying incidence across studies. Shaheen
et al.,** identified additional effects such as ery-
thema, swelling, and vasovagal attacks. Overall,
MMR vaccination is generally well-tolerated,
with most adverse effects being mild and tran-
sient. Continuous monitoring of these effects is
essential to ensure patient safety in MMR wart

treatment.

CONCLUSION

To conclude, MMR vaccine shows promising ef-
fectiveness, particularly in target lesions, while
response rates for distant warts remain variable.
Future research should prioritize larger and more
diverse population studies. And exploration of
varied injection volumes, simultaneous treat-

ment of multiple warts, and increased session
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frequencies could potentially enhance treatment

responses.

Recommendations by the study
Though MMR is more effective as compared to
PPD, it’s crucial to note that PPD is a more cost-

effective option in resource-poor settings.

LIMITATIONS
This study was done with a small sample size.

There is no long-term follow-up available.

Financial support and sponsorship: Nil
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