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ABSTRACT

INTRODUCTON: Viral warts are cutaneous and sometimes mucosal lesions caused
by various strains of Human Papilloma Viruses which may occur as cutaneous as well
as mucosal lesions.! Palmoplantar warts are quite resistant to treatment because of
their endophytic growth pattern, increased viral load and very thick cornified layer.
Treating multiple palmoplantar warts is a challenge as the results of the current
ablative treatment modalities leads to pain, temporary immobility, secondary

infections and scarring.?

It has been found that cell-mediated immunity (CMI) plays a major role in wart
resolution which highlights the need for immune protection against Human Papilloma
Virus (HPV) infection and has directed attention towards stimulation of the patient’s
immune system, particularly CMI to eradicate viruses. So, treatment modalities using
immunotherapeutic methods are being increasingly used to overcome drawbacks in

treatment of warts.*

S5-floururacil (5FU) is an antimetabolite drug that inhibits DNA and RNA synthesis
and may also function as an immunomodulatory drug. SFU suppresses cell division
and cause cell cycle arrest.2 This mechanism of action allows intralesional SFU to be

utilized in the treatment of viral warts caused by Human Papilloma Virus (HPV).2

Intralesional injection of SFU permits higher drug concentrations throughout the

lesion?2.

Intralesional Mumps Measles Rubella (MMR) vaccine immunotherapy employs the
ability of the immune system to recognize viral antigens that induces a delayed type

hypersensitivity reaction not only to the antigen, but also against the Human



Papilloma virus, thereby increasing the ability of the immune system to recognize and
clear HPV. Consequent to this, the stimulated immune response clears all the lesions
on other body sites along with locally treated lesions. Immunotherapy using
intralesional MMR vaccine has been found useful in treating common warts
especially in children.’

AIMS AND OBJECTIVES: To evaluate the efficacy of intralesional Mumps
Measles Rubella (MMR) Vaccine versus 5-Flourouracil(5-FU) in the treatment of

palmoplantar warts.

MATERIALS AND METHODS: This was a one-year hospital based randomized
control trial on 36 patients who were clinically diagnosed to have palmoplantar warts.
Patients were divided into groups MMR and 5-FU group respectively, using a
randomization chart. Patients in the MMR group were given 0.25ml of MMR vaccine
which was injected intralesionally and was repeated at 2 weekly intervals until
complete clearance or maximum 6doses. Patients in SFU group was given a solution
of 5FU+Lidocaine+Epinephrine up to maximum 6 injections intralesionally which
was given at 2 weekly intervals until complete clearance or maximum 6 doses. On

each visit the lesions were photographed and measured using Vernier caliper.

RESULTS: Out of 18 patients in 5FU group,1(5.56%) patient had complete
resolution in 6 week,4(22.22%) patients in the 8" week, but 11(61.11%) patients had
residual warts at the end of the treatment period. Out of 18 patients in MMR
group,7(38.89%) patients had complete resolution of warts by 4Mweek, 6(33.33%)
patients by 6"week and 5(27.78%) patients by 8™week. All (100%) patients had

complete resolution of warts by the end of the study period in the MMR group.
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CONCLUSION: Our study included a total of 36 patients who were clinically
diagnosed as having palmoplantar warts. These 36 patients were divided into two
group of 18 each using a randomization chart. The male to female ratio in our study
was 2:1. The age of the subjects ranged from 14 to 56 years, mean age being 26.58 +/-

9.47 years.

In our study (n=36) only patients with palmoplantar warts were included. A total of
18 (50%) patients had palmar warts, of which 11(61.11%) patients belonged to 5-FU

group (n=18) and 7(38.89%) patients belonged to MMR group (n=18).

A total of 17(47.22%) patients had plantar warts, out of which 7(38.89%) patients
belonged to 5-FU group (n=18) and 10(55.56%) patients belonged to MMR group

(n=18).

Only one (2.78%) patient had both palmar and plantar warts.

In our study (n=36), pain during injection was seen in all patients (100%) belonging
to both MMR(n=18) and 5-FU groups (n=18). Hyperpigmentation around the lesions
was seen in 4(22.22%) patients belonging to the 5-FU group. No other adverse effects

were noted in our study.

In our study, it was found that MMR vaccine is a better treatment modality than 5-FU.

5-FU is an antimetabolite drug that causes cell cycle arrest, whereas MMR is an
immunotherapeutic drug that induces the body’s own immune response against HPV,
thus helping in clearing HPV laden cells. 5-FU has a very localised, cytotoxic effect
on the HPV laden cells whereas MMR vaccine induces a delayed type of

hypersensitivity which helps in clearing the HPV laden cells. We have postulated that
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because of this difference in the mechanism of action, MMR vaccine showed better

efficacy than 5-FU in this study.

When comparing immunotherapeutic methods with cytodestructive methods, it is

found that scarring is seen in 30%'* subjects, recurrence of warts in 30%'%’

and pain
leading to morbidity is seen in 64%'%* patients while using ablative methods to treat

warts, whereas these adverse effects are not seen while using immunotherapy to treat

warts.

The debilitation caused due to treatment of palmoplantar warts with ablative methods
can lead to difficulty in doing daily activities. Hence, the need for treatment
modalities that cause less pain. With the advent of immunotherapy treatment of warts

and the outcome has improved significantly.

Hence, we can conclude that immunotherapy is a safe, effective and cheap option for

treatment of warts, especially palmoplantar warts.

The limitation of our study was that the sample size was small (n=36) and follow up
of the patients beyond 12 weeks of study period was not done, so the rate of
recurrence of warts in the MMR and 5-FU groups could not be compared and also,
only palmoplantar warts were included in our study, so the effects of these therapeutic
options on other types of warts could not be evaluated. Hence, trials with larger
sample size and ones which include different variants of warts are required to further

evaluate the effects of MMR vs 5-FU in the treatment of warts.
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Introduction

INTRODUCTION

Viral warts are cutaneous and sometimes mucosal lesions caused by various
strains of Human Papilloma Viruses which may occur as cutaneous as well as
mucosal lesions.! Palmoplantar warts are quite resistant to treatment because of their
endophytic growth pattern, increased viral load and very thick cornified layer.’
Treating multiple palmoplantar warts is a challenge as the results of the current
ablative treatment modalities leads to pain, temporary immobility, secondary

infections and scarring.>

It has been found that cell-mediated immunity (CMI) plays a major role in
wart resolution which highlights the need for immune protection against Human
Papilloma Virus (HPV) infection and has directed attention towards stimulation of the
patient’s immune system, particularly CMI to eradicate viruses. So, treatment
modalities using immunotherapeutic methods are being increasingly used to

overcome drawbacks in treatment of warts.*

5-fluoruracil (5-FU) is an antimetabolite drug that inhibits DNA and RNA
synthesis and may also function as an immunomodulatory drug. 5-FU suppresses cell
division and cause cell cycle arrest.2 This mechanism of action allows intralesional

SFU to be utilized in the treatment of viral warts caused by Human Papilloma Virus

(HPV).2

Intralesional injection of 5-FU permits higher drug concentrations throughout

the lesion.?
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Introduction

Intralesional Mumps Measles Rubella (MMR) vaccine immunotherapy
employs the ability of the immune system to recognize viral antigens that induces a
delayed type hypersensitivity reaction not only to the antigen, but also against the
Human Papilloma virus, thereby increasing the ability of the immune system to
recognize and clear HPV. Consequent to this, the stimulated immune response clears
all the lesions on other body sites along with locally treated lesions. Immunotherapy
using intralesional MMR vaccine has been found useful in treating common warts

especially in children.’

Literature lacks comparison between the efficacy and time taken for resolution

of warts with intralesional 5-Flourouracil and MMR vaccine.

Previous studies done for treatment of warts on extremities include treatment
with antigens like Candida albicans, MMR vaccine, trichophyton; and tuberculin
antigens such as purified protein derivative (PPD), mycobacterium w vaccine, and

Bacillus-Calmette-Guerin (BCG).%

However, there is no comparative evaluation done so far between 5-FU and
MMR in the treatment of warts. So, our intention was to evaluate which modality is

more efficacious and faster in terms of resolution.
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Objectives

AIMS AND OBJECTIVES

To evaluate the efficacy of intralesional Mumps Measles Rubella (MMR)

vaccine versus 5-Fluorouracil (5-FU) in the treatment of palmoplantar warts.
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Review Of Literature

REVIEW OF LITERATURE

Warts, or verrucae, are cutaneous and sometimes mucosal lesions which

occurs due to the infection of keratinocytes with the human papillomavirus (HPV)'.

Till now around 150 different types of HPV were found. HPV are often
designated as cutaneous (non-genital) and includes HPV-1, 2, 3 AND 4 whereas

HPV-6, 11, 16 and 18 cause genital and mucosal infections.?

HPVs which have similar DNA sequences are found to induce similar lesions.
Examples include highly related types such as 10 and 3, which induce flat warts, type

11 and 6 cause genital-mucosal warts (condyloma acuminata).’

HPV 1,2,4,27 or 57 are the most common types of HPV causing plantar warts.

Deep myrmecia is due to HPV1.?

For every 9 patients seen with non-genital warts in India, there is 1 patient
with genital-warts. In India, the prevalence of non-genital warts on the basis of
clinical types were, common warts (42%), palmoplantar warts (20%), plane warts

(18%), mosaic warts (6%), and filiform warts (4%).!
PATHOPHYSIOLOGY

Palmoplantar warts are more commonly observed in children along with
young adults. Immunocompromised individuals, are more prone to acquire warts
which tends to be very extensive in nature.’Breaks in the epithelial barrier acts as
points of entry for the HPV. The main predisposing factors is maceration of the
skin.?In the stratum Basale, stem cells are infected by the virus, but the multiplication

of virus takes place only in differentiated keratinocytes, that is, cells of upper stratum
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spinosum and stratum granulosum.?After entry into a stem cell, viral genome replicas
of HPV are sustained as an extrachromosomal plasmid or episome inside the nucleus
of the infected epithelial basal cell. When these infected cells divide, the genome of
the virus also gets replicated and partitions to the daughter cell, which carries over the
viral infection into differentiating epithelial layers.> Commonly, plantar warts are
obtained from wet floors of community baths, whose irregular surfaces cause minor
trauma to the damp keratin and help to inoculate virus into the moistened skin of other
uninfected people. Common hand warts extend around the nails in people who
habitually bite their nails or the periungual skin or in those who suck fingers, and it
can also spread to the lips and adjoining skin in these cases. Shaving over the beard
area causes extension of warts over this area. Occupational handlers of meat have
increased chances of getting warts on the hands, due to minor trauma and contact with

wet flesh and water for prolonged period of time.?

Iatrogenic transmission?

Human papillomavirus DNA has been discovered on instruments used for the
examination of women with clinical or subclinical HPV infection.® Human
papillomavirus DNA is detected in the smoke plume from warts which are treated by
using laser or electrocautery.” Immersing cotton swabs into the same flask of liquid

nitrogen for multiple patients, could cause spreading of HPV between patients.®

HISTOPATHOLOGY

Viral warts manifest acanthosis and hyperkeratosis, with the hallmark feature
of koilocytosis of upper keratinocytes. Majority of warts also show papillomatosis. In

koilocytes and other granular layer cells, there can be presence of basophilic nuclear
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inclusion bodies, which are an assembly of viral particles. The upper epidermal cells
have eosinophilic inclusions which appear as, irregular clumped keratohyaline

granules.’

PRESENTATION

Cutaneous warts can present in numerous morphological forms, which
depends on the strain of the HPV, the atomical location, immunity of the patient and

environmental factors.'”

DTYPES OF WARTS

a) Common Warts

Presentation of common warts are as papules consisting of irregular horny
surface. Their size ranges from less than 1 mm to a little over 1 cm in diameter, but
two or more lesions can coalesce to form larger plaques.> These warts most
commonly occur on the dorsal aspect of the hands and fingers, and, on the knees in

younger population, but can be seen at any location on the skin.?

At sites of injury new warts can come, which is a Koebner-like isomorphic

phenomenon.?

Patients with common warts do not exhibit any symptoms, but they can be
painful on the palms, when there is fissuring or when they are growing under the nail

plate. Warts on the eyelids can cause conjunctivitis or keratitis.?

Common warts account for only 1 or 2% of genital warts in adults; in the

male, they are most often seen on shaft of the penis.’
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In children, HPVs causing common warts add up to two- thirds of ano-genital

warts.'!

HISTOPATHOLOGY OF COMMON WARTS

Common warts show hyperplasia of all layers of the epidermis. There will be
hyperkeratosis with interspersing parakeratosis and papillomatous projections will be
present. Both spinous and granular layers will be thickened. Elongated and flattened
rete ridges will be bent inwards to the verruca centre. The granular layer may contain
foci of koilocytes. They are vacuolated cells which have a dark nucleus which looks
either levelled or distorted. Vacuolated cells or abnormal keratohyaline granules may

be seen within the parakeratotic stratum corneum.’

On the face, limbs or around mucous membranes, common warts, usually

show exophytic pattern of growth and a varying quantity of hyperkeratosis.’

b) Periungual warts

Growth of the nail is hindered because of the extension of common warts
beneath the nail plate. This can also lead to pain which causes distress to the patient.
Habitual nail biting causes minor injury in and around the nails, which may increase

the likelihood of acquiring warts at this particular site.”

¢) Plantar warts

Initially when plantar warts appear, it presents as a tiny gleaming ‘sago-grain’
papule, but soon it becomes a well-marked lesion, with irregular, keratotic exterior

encircled by a ring of condensed horn.?
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The delineation connecting the wart tissue and the defensive horny collar
becomes very clear when we pare the wart by using a scalpel. If paring is continued,
pin point bleeding points start appearing from the papillary capillaries at the tips of

the elongated dermal papillae.?

Plantar warts usually occur on pressure points of the plantar aspect of the feet,
like the heel or the metatarsal heads. At times, a constellation of tiny satellite warts,

may fuse to form a fully developed large wart.”

Mosaic warts are seen a plaque of closely placed small warts.?

Pain is appreciated differently in different individuals. Sometimes it can be
very tender, causing a lot of anguish to the patient, but many a times pain may be

absent and warts are identified only on routine examination.?

Plantar wart duration is a fluctuating entity. There are cases where warts
regress spontaneously, but resolution occurs faster in children than in adults.
Clearance of warts can be delayed when hyperhidrosis or orthopaedic defects exist.
Even if there are numerous warts, it usually does not have a bearing on the prognosis.

Mosaic warts are found to be especially persistent.?

PLANTAR WART HISTOPATHOLOGY

Warts on the plantar aspect of the sole will have hyperplasia of all the
epidermal layers. There will be gross hyperkeratosis.with.areas.of.parakeratosis,
mainly. above. the papillomatous. projections, and both. spinous. and. granular layers
are thickened. Lengthened and levelled rete ridges are bent inwards towards the centre

of the wart. The stratum granulosum may be disordered with foci of koilocytes.’
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In myrmecia, caused by HPV-1, the pathological cell changes are more
characteristic and are observed in the bottom part of stratum spinosum. Plantar warts
have a more endophytic pattern of growth and has an extremely thickened cornified

layer.’

d)Plane warts (verruca plana)

Plane warts often have the same colour of the skin or are greyish yellow or
pigmented and they may be at the level of the skin, or can be moderately raised. They
usually measure around 1 to Smm in diameter and are round or polygonal in shape.
The common sites of predilection of plane warts are found to be the face, the dorsal
aspect of hands and the shins. Sometimes, many small plane warts may coalesce and

form bigger lesions.?

PLANE WART HISTOPATHOLOGY

Hyperkeratosis is of a loose and lamellar type and acanthosis is seen without
papillomatosis. Epidermal cells which are vacuolated are seen and they often contain

great many viral particles.'?

IT) OTHER CLINICAL VARIANTS

e) Digitate warts and filiform warts

Digitate warts and filiform warts are usually arranged in clusters and they are
seen most commonly on neck and face area. Digitate warts may be seen over the scalp

in males and females. Warts over the extremities usually assume a filiform shape.?
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f) Gigantic hyperkeratotic warts

Occasionally, viral warts may be very extensive and unusually thick with
extended horny projections. Individuals with underlying immunocompromise can
present with this class of warts and they are found to be impervious to treatment and

long-term treatment and follow up is necessary in such cases.'>!*

g) Butchers’ warts

Individuals handling meat, poultry or fish as part of their occupation have
higher incidence of warts on hands, because the skin is in continuously exposed to
wet animal flesh. These lesions appear bigger than common warts and they have an
increased recurrence rate despite successful treatment. HPV-2 usually causes

butchers’ warts, but HPV-7 is also a causative agent in a lesser number of cases.!>!®

h) Epidermoid plantar cysts

Many Japanese patients are reported to have epidermoid cysts on weight
bearing areas of the sole where the causative agent is implicated to be HPV 60, but
less commonly by HPV 57.'7 These cysts are believed to occur due to implantation or

involvement of the eccrine duct.'®

i) Pigmented warts

In many Japanese patients pigmented warts were reported, most often seen on
the palmar aspect of the hands and the plantar aspect of the feet.!” Within these
pigmented warts the melanosome number is increased. These pigmented warts are

caused by HPV-65 (64%), HPV 4 (23%) and HPV 60 (13%).
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j) ano-genitalwarts

Ano-genital warts cause pain, discharge or overt bleeding, but often, they are
asymptomatic in nature.? These warts commonly present as soft, pink, elongated and
less commonly as filiform or pedunculated warts.> These warts can suddenly flourish
in pregnancy?’ or in the presence of any co-existing local infections.?! On the vulvar
and perianal skin, large masses of warts emanating bad odour can appear. About

two-thirds of ano-genital warts are condyloma acumianata.’

The frenulum, corona and glans penis in males, and the posterior fourchette in
women which are the likely sites of coital friction are the areas of common occurrence

of genital warts.?

k) Oral warts

Oral warts are spread form one person to another by sexual contact®’or
otherwise. Oral warts due to HPV-6 or -11are usually sexually transmitted and less
commonly caused by HPV-2, HPV-57 or HPV-16.'¢ Individuals with HIV disease can

have these oral warts.? These warts can worsen after starting antiretroviral treatment.?’

Around 80% of cases of oral leucoplakia and 50% cases of oropharyngeal

carcinoma are due to high-risk genital HPVs.?*

1) Laryngeal papillomatosis

Laryngeal papillomata are caused most commonly by HPV 11 and less
commonly by HPV 6 and HPV 16.2° Mother to child transmission occurs when
infected mothers give birth to a child through the vaginal route.? Laryngeal

papillomatosis is prone for recurrences, due to the presence of subclinical and latent
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infections.?® These warts can spread from one person to another by sexual contact.?

Treatment includes debulking of lesions as an when required. Only very rarely,

malignant transformation occurs in these warts which is usually caused by HPV-11.%’

m) Conjunctival papillomas

Only low risk variants of HPVs are detected in conjunctival papillomas.?

n) Nasal inverting papillomas (inverted papilloma, Schneiderian papilloma)

Nasal inverting papillomas are caused by HPV-6/11, -16/18 and -57.

Squamous cell carcinoma may develop in these warts.?

Disease course and prognosis

In few cases of warts, spontaneous resolution might occur. In children, warts
may clear faster maybe because of better immunity. On the contrary, warts may last
for many years in adults. Spontaneous resolution may occur in 65% of warts in about
2 years and 95% within 4 years approximatley.** Inflammation precedes the resolution
of plane warts, which present as itching, redness and oedema.’! Appearance of
depigmented or hypopigmented rings surrounding the lesions are common.? Plantar
warts, once it regresses may end up with black/bluish pigmentation due to thrombosed

blood.??

Warts which are caused by high-risk HPV variants like HPV-16 are the ones

that frequently turn malignant.3-34
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Investigations commonly done in viral warts

Warts are diagnosed clinically in majority of the cases. Atypical, dysplastic or
subclinical variants of warts at times may require laboratory confirmation of HPV

infection.?

Common diagnostic methods available for warts are :

1. Histopathology?

2. Immunohistochemistry or immunocytochemistry using type- common or

type-specific antibodies.’

3. DNA in situ hybridization.?

4. PCR for HPV DNA.2

MANAGEMENT

As small warts are not usually inconvenient to the patients and may resolve on
its own, treatment may not be required.? In large number of cases treatment has to be
started and patients should be counselled to stick with long-term use of daily
application of topical medications and should also be made aware of therapies like
cryotherapy or electrocautery and also their potential disadvantages.? Advice needs to
be given to patients regarding general precautions to be taken, to limit the spread of
the infection. Plantar warts need to be covered using a plaster especially while using a
community bath or a swimming pool, to avoid spreading it to other people.? Biting of
nails or periungual skin must be discouraged, to prevent the extension of periungual
and perioral warts.”> Patients should be advised not to share towels.> Ablative

modalities are the popular treatment option used, where the epidermis that is laden
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with HPV is destroyed.? There are other treatment options targeted at altering the
epidermal growth or to induce immune response by using either topical or systemic

approach.’

Combining different therapies is an option opted by a lot of clinicians.
Reinstatement of the normal texture of the epidermis is the best clinical clue for

complete cure of the warts.?

DFIRST LINE TREATMENT

These topical treatment modalities may be regarded as first line.

These include:

a) Salicylic acid?
b) Glutaraldehyde?
¢) Formalin?
d) Occlusion?
e) Caustics’

f) Retinoic acid?

a)Salicylic acid

The wart thickness can be reduced by the keratolytic property of salicylic acid
and this might induce an inflammatory response.? 12-26% concentration of salicylic
acid with lactic acid, in a collodion or acrylate base, is the first treatment of choice for
verruca vulgaris and plantar warts.> A precise applicator such as a sharp toothpick or a
matchstick will help in the precise application of the therapeutic agent on to the wart

tissue.> A whitish deposit is seen after the salicylic acid dries. If the application is
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supplemented with occlusion, percolation into thick keratin can be increased.?
Salicylic acid preparations, may have to be used for a period 3 months or even longer,

for optimal results.?

Glutaraldehyde.

10% glutaraldehyde in aqueous ethanol® or in a gel formulation can be
utilized in wart therapy. The colour of the treated skin changes to brown and the skin
becomes hard. A preparation of 20% glutaraldehyde in aqueous solution produced a
72% cure rate for different cutaneous warts in 25 individuals.>> The unwanted effects

of glutaraldehyde are allergic contact dermatitis and cutaneous necrosis.>

b)Formalin.

2-3% concentration of formalin in water applied as compresses has an
efficacy of 80% in children as per few reports.”> A known complication is irritant
dermatitis of the adjacent skin. The area affected by viral warts should be immersed in
formalin containing solution for a time period of about 15-20 minutes every day and
the adjoining skin should be protected by applying white soft paraffin. Formalin
causes drying and hardening of the hyperkeratotic wart tissue thus helping with paring

and also has virucidal properties.?

¢)Occlusion.

Occluding common warts with the help of duct tape for a time period of
approximately 2 months have shown to have favourable effects on warts in children.¢
If occlusion is used in union with any topical medications, the results are found to be

better.
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d)Caustics.

Monochloroacetic acid 37, trichloroacetic acid®®, silver nitrate*®, cantharidin®,

11, formic acid* and other irritant chemical substances are reported to provide

pheno
good response in verruca, but these therapies can result in cutaneous adverse effects

like irritant contact dermatitis. The peeling agents such as pyruvic acid* and glycolic

acid* can be utilized as a therapeutic modality for plane warts.

e)Retinoic acid

Topical retinoic acid is utilised as a treatment modality for plane warts. This

therapy is found to be efficacious in immunosuppressed patients.*’

IT) SECOND LINE TREATMENT

The therapeutic modalities that are administered by a physician in the clinic

which requires more time or are costly are considered to be second line treatment.?

a)Cryotherapy

Thermal damage to the skin to extreme cold can be caused by CO; snow,
liquid nitrogen and dimethyl ether spray. The maximum cold thermal damage to the
skin is produced by liquid nitrogen and can be applied either by a cotton bud or from
a cryospray.*® Any condensed keratin has to be pared down and the exterior should be
dry, before commencing cryotherapy. Cryotherapy has to be carried on with until a lip
of iced tissue of about 1 mm width is formed in the adjacent normal tissue.
Conditional to the size and the location of the verruca, the freezing time is maintained
for 5-30 seconds. Conditional to the dimensions and thickness of the wart an

unbroken or pulsed spray between 5 and 20 seconds is usually required.*®
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Every 3 weeks this treatment has to be repeated.*®

Pain is the most commonly experienced side effect of cryotherapy.?

Other adverse effects are, impairment to the underlying tissues. Prolonged
freezing time has to be circumvented over nerves. In dark skinned patients,

depigmentation can be a very disturbing cosmetic adverse effect .

b)Laser

As a therapeutic option in warts, pulsed dye laser can be used. A resolution
rate of around 32-75% has been shown to be achieved by using two treatment

sessions.?’

Other lasers like, erbium:yttrium aluminium garnet (Er : YAG) and the
neodymium : aluminium garnet (Nd : YAG) can be utilised in the treatment of

warts.*®

Carbon dioxide laser therapy is well tolerated, but can cause postoperative
pain, scarring and short-term loss of function.*” HPV can be discovered in the smoke
while using CO; laser on viral warts’, so an operator mask and a good exhaust system

are necessary.

¢)Hyperthermia

Localized heat application for about 30 minutes at 44°Celcius can speed up
wart resolution, with 54% clearance rate.’! Infrared coagulator can be utilized for the

treatment of warts, which is also a destructive method.>?
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d)Surgery

Excision is to be avoided because scarring is inevitable and the warts can recur
on the scar.” But, curettage can be done for filiform warts.? Cautery/electrocoagulation
and curettage, in combination, can be utilized for painful, resistant warts, but can

result in scarring.?

e)Photodynamic therapy.

Topical as well as systemic aminolaevulinic acid is absorbed by proliferating
cells which is then converted to protoporphyrin and it is then photoactivated, which
produce destructive outcome on the cells. Resolution rates of around 75-90% for
hand and foot warts®®, plane warts®* and periungual warts> have been reported.
Methyl amino levulinate photodynamic therapy (MAL-PDT) in union with a pulsed
dye laser has a reported rate of resolution of 53%.°° This treatment has to be

performed again for two or three times but it can be hindered by pain.?

III)THIRD LINE TREATEMENT

Third line treatments are those treatments that is considered as an option in
situations of critical and intractable HPV infection and also when those treatments

which were considered as first- and second-line treatments have failed.?

a)Podophyllin and podophyllotoxin

Podophyllin and purified podophyllotoxin are antimitotic agents which throws
into disorder the formation of the spindle on which chromosomes line up at mitosis.
They are utilized primarily for the treatment of ano-genital warts, however it may also

be utilized in cutaneous warts, but it’s percolation into keratinized skin may be
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meagre. They should be used with utmost caution , especially under occlusion.’’
Acute pain and fierce inflammation limited to the site of application of the drug are
the most common side effects. Podophyllin and podophyllotoxin are absolutely

contraindicated in pregnancy and are not recommended in children.?

b)Oral retinoids

Oral retinoids help to debulk warts, but there are chances that the infection
might remain causing relapse. Isotretinoin and acitretin can be utilized in cases of
expansive and very thick warts in those with an immunocompromised status.’®> They
can also be utilised in the treatment of thick warts in healthy patients in other
respects.®” This modality of treatment is temporarily useful as it helps in relieving
agony and dysfunction due to extremely hyperkeratotic warts. Plane warts are found
to clear promptly with isotretinoin at a dose of 0.5 milligram per kilogram per day for

about 2 months or with low-dose acitretin administration.®!

¢)Cidofovir

This is a nucleoside analogue which incorporates itself into proliferating
DNA, thus damaging dividing cells. It can be utilised in extremely severe warts,
which can be injected intralesionally, diluted from 375 milligram per millilitre to
15 milligram per millilitre and has to be injected every month®® or is available as a

cream of 1% concentration .** It is found to be useful in immunosuppressed patients.**

d)Immunotherapy

Immunotherapy 1s defined as a type of biological therapy that
utilises substances to stimulate or suppress the immune system to help the body fight

cancer, infection, and other diseases. Some varieties of immunotherapies target
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specific cells of the immune system. Other types act on the immune system as a
whole. Different modalities of immunotherapy are cytokines, vaccines, and few
monoclonal antibodies. It could be an activation immunotherapy, where immunity is
induced or enhanced (used in infections, cancers), or a suppression immunotherapy,
where immunity is suppressed (used in autoimmune diseases). The role of
immunotherapy in malignancies is well studied and has now found a new role in

infections also.®

When should immunotherapy be instituted in viral warts?

A fixed consensus on when immunotherapy should be started in a patient who has

warts does not exist currently, however the current indications are:

1. Recalcitrant warts
2. Recurrent warts
3. Extensive warts

4. Hard to treat areas like periungual and palmoplantar sites®

Various agents used for immunotherapy are:

DTOPICAL IMMUNOTHERAPY

Various topical immunomodulators are currently used for treating warts.

a)Diphencyprone

Diphencyprone (DPC) is easily degraded by ultraviolet (UV) radiation, it is
diluted in acetone and stored in opaque bottles. It is used as a treatment option for
impervious to treatment plantar warts.®® Once the warts are pared down, DPC a

concentration of 0.1% (2% to the soles of the feet) is applied.®’
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It requires multiple hospital visits.5®

The adverse effect of DPC treatment is blistering at the application site of the
drug. Extensive eczema like rash may occur, due to the non-resistant conveyance of
DPC or due to auto eczematisation. Other adverse consequences of DPC are local
lymphadenopathy, urticarial rash, lesions which resemble erythema multiforme, and

vitiligo.%’

It is not recommended in pregnant women. DPC is not recommended for warts
in the genital area or for warts on the face. Treatment using DPC is acceptable for

warts on palms, soles, periungual warts, and warts on the digits.”

The calculated assumptions regarding the effect of DPC include changes in the
level of cytokine, inflammation which causes the wart to retreat, and attachment of

DPC to wart protein, which induces an immune response.”’

b)Diphenylcyclopropenone

Diphenylcyclopropenone(DPCP) is a strong contact allergen and has to be
kept in UV opaque bottles.”! DPCP has to be applied on the verruca after paring, at a
strength of 0.1% on digits, warts around the nail aperture, around the toes and in the
heel area and 2% strength on the volar side of the feet. After application of DPCP the
warts have to be concealed with occlusive bandage for a time period of at least 48

hours to limit the acquiescent movement of DPCP.”

Treatment has to be repeated at interludes of 1 to 4 weeks. Treatment is put to

a stop once the wart has completely resolved.”?
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Discolouration and blister formation at the site of application of DPCP are the

commonly seen side effects.’”

The mode of activity of DPCP for viral warts has not been completely
elucidated. Calculated assumptions are changes in the level of -cytokines,
inflammation which causes the warts to retreat, and coherence of DPCP to

wart protein which induces an immune response.”

¢)Dinitrochlorobenzene
DNCB is a strong contact allergen.” In the treatment of verruca, DNCB is applied on
the wart after paring. According to various reports, treating warts with DNCB is not

an effective treatment.”®

d)Squaric acid dibutylester or SADBE

Squaric acid dibutylester (SADBE) is a very strong contact allergen. Topical
application of SADBE constitutes an efficacious therapy in managing numerous warts
on the sole and verruca vulgaris. SADBE use is not advised in the genital area,

because it is causes notable amount of irritation.”’

As per numerous reports, SADBE exerts its action by bringing about a delayed
type of hypersensitivity reaction in an HPV-infested wart tissue, causing the clearance

of the wart.”®

Thick warts need to pared down before application of SADBE. 2% SADBE is
applied on all non-facial warts; subsequently adhesive dressing is applied for at least
4-hours, followed by taking away the dressing. The area of application of SADBE is
then cleaned using soap and water. This treatment is to be repeated each two to three

weeks with application of 0.2% SADBE to the remnant warts.”
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No noteworthy adverse reactions to topical application of SADBE other than

mild contact dermatitis that is reported.’*8!

e)5-Fluorouracil (5-FU)

5-Fluorouracil (5-FU) is an antineoplastic agent which blocks DNA and RNA

production and causes cell cycle arrest.3>%3

5-FU is available as a cream formulation at a strength between 1 percent and 5
percent for topical application or it is available as injections which can be given
intralesonally.®*%The antiproliferative and cytotoxic properties of 5-FU that hinder
DNA and RNA production are postulated as the effect that causes cell cycle arrest and

causes the warts to stop proliferating.54%°

The unwanted effects of 5-FU include nail detachment, blister formation,pain,

erythema, oedema, scarring and necrosis.?%%’

f)Bacillus Calmette-Guérin

Topical BCG application resulted in clearance of warts in the genital area in a
time period 6 weeks 10 patients in a follow-up study done for 9.2 months. Even
though the mechanism of action is not fully understood, it is postulated that topical
BCG causes increased cellular activity and subsequent eradication of HPV.3¥¥BCG
turns on CD4+ lymphocytes thus resulting in an elevated cytokine level such as
interleukin-1, interleukin-2 and Tumour Necrosis Factor-a. Interleukin-1 and Tumor

Necrosis Factor-o has antiviral activity on HPV 2!
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g)Imiquimod

Imiquimod has action against viruses and also acts against tumours and it also
has immunotherapeutic action. It was approved by the FDA for treatment of warts in
the genital area and warts around the anal region. It is a better treatment modality for
damp nonkeratinized warts. It can also be used in treating resistant warts on the palms
(Palmar warts), soles (plantar), around the nails (periungual), and warts beneath the

nail plate (subungual).®?

Imiquimod is found to be a toll-like receptor (TLR) upholder. It attaches to
TLR7 thus activating the macrophages, dendritic cells and monocytes that invigorates
an elaborate cascade of responses in the cell cytoplasm which triggers Nuclear Factor
kappa B (NF-kB), and subsequently result in formation of cytokines. The most
important cytokines and chemokines are interferon-alpha, interferon-gamma,

interleukins6, 8, 10,1,12 and TNF-a.”*%*

For anogenital warts, it is administered topically thrice weekly at bedtime then
4 days of gap is required or it can be applied on alternate days. It has to be cleansed
using soap and water 6 to10 hours after the application. Adverse reactions confined to
the application site, such as erythema occurs frequently. Fever, flu-like symptoms,
diarrhoeas, fatigue, blistering, excoriation, flaking, erosion, oedema, paraesthesia,

burning, tenderness, pruritus are the other common adverse effects.”

h)Vitamin D analogues

Maxacalcitol is known to be a vitamin D3 analogue.Vitamin D3 analogues for
topical application are found be effective in viral warts. The effect of vitamin D3

analogues in verrucae is assumed to be due to their ability to balance epidermal cell

Page 24



Review Of Literature

multiplication and maturation and to coordinate cytokine production.’®?” An occlusive
bandage of vitamin D3 analogue was used effectively in treating recalcitrant

warts.”%%?

i)Sinecatechins

The very first botanical formulation approved by FDA for treating anogenital
warts is sinecatechin ointment at a strength of 15%. Sinecatechins are extracted from
green tea leaves (Camellia sinensis) which contains polyphenols, especially catechins
which constitute more than 85%. The active ingredient in sinecatechin ointment

formulation is a compound called epigallocatechin gallate.'*

Catechins employ antioxidant action by impeding transcription factors and
also impedes the effect of the enzymes which causes elevation of oxidative stress.
Moreover, catechins prompt an immune-stimulating outcome by enabling Langerhans
cells, macrophages, lymphocytes, and also induces cytokines like interleukin-1b,
Tumour Necrosis Factor-alpha, interferon-gamma, whereby bringing out CMI which

is averse to HPV. 101,102

Sinecatechins ointment is recommended to be applied thrice daily on all extra
genital warts. Treatment must be continued until all extra genital warts get resolved,
but the maximum time span of treatment should not exceed 16 weeks. Local adverse
reactions over the skin like erythema, tenderness, pruritus, stinging and oedema are

the most frequently noted side effects.!
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IDHINTRAESIONAL IMMUNOTHERAPY

The capacity of our own immune system to induce type IV hypersensitivity
like immune reaction to viral warts is being utilized by using intralesional
immunotherapy. T helper 1 cytokines which activate killer cells which eventually
eliminate HPV is seen to be produced when intralesional immunotherapy is utilized,
thus causing clearance of warts. This clears the warts on which the intralesional
injection is being injected as well as warts which are far away, dissimilar to

cytodestructive therapeutic modalities.'*®

Great many numbers of academic works have been undertaken to study
multiple antigens like, Candida antigen, mumps antigen, trichophyton Ag, Bacillus
Calmette Guerin vaccine, mumps,measles and rubella (MMR) vaccine,

Mycobacterium w(Mw) vaccine, interferon alpha and interferon gamma injection.'%

There are mainly two methods of intralesional immunotherapy used by
different clinicians. In the initial method, an injection of the desired antigen is given
intradermally on the palmar side of the forearm of the subject and redness and
induration is measured 48 to 72 hours later, which is a marker of delayed type of
hypersensitivity response. The subjects who respond with redness and induration of 5

millimetre in diameter can be administered this therapy.'®’

In the second method, the desired antigen was directly administered via
injection into the biggest wart without doing an intradermal test in the beginning.
Injection into the warts with the desired antigen is done with the aid of an insulin
syringe, where the insulin syringe is held collateral with the skin surface with the

bevel of the neddle facing upward.!%®

Page 26



Review Of Literature

a)Bleomycin

Resolution rates in the range of 14 to 99% has been found while using
intralesional bleomycin, mainly while treating very extensive and resistant warts.
Many reports on the use of intralesional bleomycin in successfully treating, warts near
the nail aperture (periungual) and warts on the palms and soles (palmoplantar warts)

exist. 0

Bleomycin injection is marketed in vials which contain 15 milligram powder.
It is first diluted in 5 millilitres of distilled water to make the stock solution, then two
parts of lignocaine in the concentration of 2% and one part of the bleomycin
stock solution are taken in an insulin syringe, so that the terminal strength becomes 1
milligram/millilitre and then the solution is injected into the lesion till the lesion is

seen to blanch.!'%!!

Because the intralesional dose is only 1 mg/ml, which is a minute dose,
unwanted systemic effects were not observed. But, local adverse effects such as pain
at the site of injection, necrosis, scarring, hypo/hyperpigmentation, Raynaud's
phenomenon, and dystrophy of nails were seen in few cases. Bleomycin should not be
given in pregnancy, children and patients who suffer from peripheral vascular

disease. %113

b)Interferon (alpha and gamma)

Intralesional IFN which is FDA approved treating warts in the genital area is

IFN-0-2b. It requires to be injected every two weeks for a time period of three weeks

for best results.!'
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The side effects associated with intralesional interferon includes fever,

tiredness, loose stools, headache, vomiting and flu-like symptoms.!!>

¢)Candida albicans antigen

With injection of candida albicans antigen, cent percent resolution of warts
was reported in 74% subjects in one study. Intralesional injection of candida antigen
was given in children with intractable warts and a resolution rate of 47% for the warts
which received the injection and 34% for distant warts was noted.!'
Unwanted effects that have been noted with candida antigen immunotherapy are fever
like symptoms, muscle pain, redness, and swelling in the injection site, and purple

digit syndrome.'!’

d)Mumps, measles and rubella vaccine (MMR vaccine)

Intralesional injection utilizing MMR vaccine has the advantage of clearing
warts which received injection and distant warts without scarring, decreased
recurrence rate, and the high safety profile. The mode of action of intralesional MMR
vaccine therapy is not completely understood, but inflammatory reaction to the

antigens is the main mechanism of immunotherapy.''8

MMR vaccine has been utilized and studied for treating warts in multiple
studies. Nofal and Nofal'" reported cent percent clearance of warts in 81.4% of
patients in the group where MMR vaccine was given as opposed to 27.5% of patients
who were in the placebo group. Pain in site of injection and flu-like symptoms were

the sole adverse effects reported.'?’
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e)Mycobacterium w antigen

Killed Mycobacterium vaccine w antigen was developed from a non-
pathogenic, fast-growing, atypical Mycobacterium included in Runyon class IV. It is

highly antigenic and produces cytokine and T-cell responses.'?!

This vaccine comes in a multidose vial of 0.5 ml which contains 500 million
heat-killed bacilli in a buffer solution. In sensitized patients, 0.1 ml of the vaccine is
injected into the epidermis in two to four warts. Bigger warts are selected for
injection. The injections are given on a 2 weekly basis, until all the warts are
completely cleared or a maximum of 10 injections are given, whichever occurs

early.!??

IIDHSYSTEMIC IMMUNOTHERAPY

Body’s immune system can be activated by systemic treatment which could be
achieved through different treatment methods. Oral therapies that induce our immune
system in order to eliminate HPV are zinc sulphate, cimetidine and levamisole. Other
routes of administration are auto-inoculation, acupuncture and intradermal

injection.!'??

a)Cimetidine

Cimetidine which is a H2 receptor antagonist'?* has immunomodulatory
effects as well.!** Cimetidine can be utilized for treating warts in children, and
recurring warts in adults. It can be utilized in the treating periungual, genital and
multiple warts as well.!?* But, the results obtained from various studies are not very

encouraging, stating that cimetidine is not any better when compared to placebo.!?®
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b)Levamisole

Levamisole is an anthelminthic drug.'?® Using levamisole in treating verrucae
is not found to be an efficacious modality in any of the studies that have already been
conducted. Levamisole, given at a dose of 150 mg daily for 3 consecutive days every
second week did not prove to be much efficacious in treating viral warts in a study by

Saul et al.'?’

Thus, the part of levamisole in the treating warts is not yet strongly proved.'?’
¢)Zinc sulphate

Systemic and cutaneous forms of zinc may be utilized for treating warts and

1128 it was

has been demonstrated in multiple studies. In a study done by Sharquie ef a
found that zinc sulphate topical therapy is efficacious in treating viral warts. Zinc
sulphate solution in a concentration of 10% when applied thrice daily for around 4
weeks is reported to lead to complete clearance of viral warts in around 80%
patients.!?®In the study done by, Al-Gurairi et a/'*® where zinc sulphate was given
orally at a dose of 10 mg/kg/day up to a maximum dose of 600 mg/day, total

resolution of verrucae was seen in 86.9% subjects after giving oral zinc for two

months, but 13.3% patients didn’t show any response to this modality.'*°

d)Acupuncture

Ning et al.'!

in a study that involved 60 subjects with verruca plana, used the
technique of acupuncture to treat these patients. Patients were out into two different
groups; In the first group subjects were treated with auricular acupuncture every

week, and the subjects in the second group were treated with 0.1% tretinoin ointment.

The group that received acupuncture showed total resolution of verrucae in 53.33% of
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patients whereas only 3.33% of the patients who were treated with tretinoin ointment

showed total clearance.'?""13?

e)Purified protein derivative (PPD)

Eassa et al.'* described treating anogenital warts in pregnant women with the
aid of intradermal injection of PPD. 47.5% patients showed complete improvement,
37.5% showed partial/satisfactory improvement, and 7.5% subjects had only
mild/unsatisfactory response. 7.5% patients had absolutely no reaction to this

treatment modality at all.!**13°

f)Auto wart injection

Srivastava and Bajaj'*® have tried auto wart injection for treating warts
involving larger body surface areas and for recurrent warts. The method they used
was by removing 3-4 millimetres of the wart tissue by electrocautery and placing this
tissue on a sterile gauze. Then this tissue was squashed in mortar and pestle and
distilled water was added to get a fine suspension and was taken in a sterile syringe
and was injected in the gluteal region. A response rate up to 89% (66.03% with
complete clearance of warts and 22.64% with partial improvement), was seen in the

group injected with auto wart suspension, whereas 11.32% showed no response at

all.!3®

By using another modification of this technique, Nischal et al.'3” used the
pared tissue of the warts for auto implantation in subcutaneous tissue and they also
reported improvement. The results obtained implicate that auto wart injection is an

efficacious therapeutic modality in treating viral warts.'?’
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In our study, we are comparing the efficacy of intralesional Mumps, Measles
Rubella vaccine with intralesional 5-Flourouracil in the treatment of palmoplantar
warts. The mumps-measles-rubella (MMR) vaccine is a live attenuated vaccine used
in the prevention of mumps, measles and rubella.!®® The use of three antigens-
mumps, measles and rubella together help in eliciting a strong immune response
against HPV via the production of various cytokines like interleukin (IL) IL-2, IL-4,
IL-5, and Tumour necrosis factor alpha.'* MMR vaccine also turns on Thl response

which treats not only the injected warts but distant warts as well.!*’

In most of the studies using MMR vaccine for treatment of warts, studies, 0.5
ml of MMR vaccine was reconstituted with distilled water and then was injected at a
dose of 0.1ml into the largest wart. Injections were repeated every two weeks for a
maximum of 5 sittings or till complete clearance of warts, whichever occurred
earlier.!*Pain during injection and flu like symptoms were the most common side

effects.

So, immunotherapy with MMR intralesional injection has potential as a safe
and effective modality for viral warts. It is a simple, cost-effective and non-
destructive method that shows good efficacy and tolerability. With less side effects
and a lower relapse rate compared to other treatment modalities; MMR

immunotherapy can potentially be used as a first-line treatment for warts.'>’

5-Flourouracil is an antimetabolite and cytotoxic drug that inhibits the
synthesis of DNA and RNA and may also function as an immunomodulatory drug. 5-
FU suppresses cell division and cause cell cycle arrest.®*3Use of topical 5-
fluorouracil in the treatment of warts, now seems to be only of historical interest.

Evidence provided by the trials that were undertaken in 1970s and 1980s was limited
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by the heterogeneity of the methods and designs. Overall, this treatment was not
considered to be an efficacious treatment modality.®*Intralesional injection of 5-
flourouracil, lignocaine, and epinephrine (5-FU-+LE) has several advantages over
topical 5-flourouracil cream or intralesional injection alone. Intralesional injection of
S5-flourouracil permits higher drug concentration throughout the lesion. The addition
of lignocaine makes the injection less painful. The dose of intralesional 5-fluorouracil
administered for the treating warts is in the range of 2 to 6 milligrams, which is, less
than 1/150" the dose used for systemic therapy. Hence, unwanted systemic effects of

5-fluoruracil are eliminated.3%7

In most of the studies using intralesional 5-FU in the treatment of warts,
intralesional injection of 5- fluorouracil was given into the warts every 2 weekly for a
maximum of 5 sittings or until complete clearance of warts, whichever happened
earlier. Black ecchymosed eschar used to form after each injection which was pared
before giving the next injection. The safety of this drug has to be assessed in paediatric

population.

Intralesional 5-fluorouracil is highly effective, safe and cheap alternative for

treating palmoplantar warts according to other studies.’¢%’
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MATERIALS AND METHODS

STUDY SOURCE: This study took place in Department of Dermatology,
Venereology and Leprosy in a tertiary care hospital, Belgaum as a part of MD

academic curriculum.
STUDY DURATION: One year: January 2020 to December 2020

ETHICAL CLEARANCE: Ethical clearance was obtained from the Ethical

committee of the institute.
STUDY DESIGN: Randomized Control Trial
SAMPLE SIZE: 36, 18 in MMR group and 18 in 5-FU group.

The formula used for sample size:
w=2nE{l - S fdat E.-E'.!: =i = Fph

Where n is the sample required, g, 1#» are the percentage occurrence of a state
or condition (proportion or prevalence), B is the average of py p, and X, is the value

corresponding to level of confidence required, Zg is the power required.

At the 6™ injection we assumed that, 80% of MMR and 40% of 5-FU subjects
will have complete resolution of warts. This prevalence was used to calculate sample
size. With 80% power and 95% level of significance, sample size obtained is as

below:

n=2%(05x% (1-0.6}x (0.34+ 1.65)% = (08— 0.4)°
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f=185%% 18

Thus, a sample size of total 36, 18 in each group was reached.

Patients were assigned to each group randomly using a random number table

derived from R software.

Group Patient number

MMR 1,4,6,11,12,14,16,18,19,21,26,27,28,29,31,32,34,36

5-FU 2,3,5,7,8,9,10,13,15,17,20,22,23,24,25,30,33,35
STUDY PROTOCOL

e The study included all patients with palmoplantar warts at KLE's Dr Prabhakar
Kore Hospital and Medical Research Centre in Belagavi who were above 12
years old, non-pregnant, non-lactating, and did not have any local

dermatological conditions.

e All patients who took part in the trial gave their informed consent.

o All of the patients in the study had a thorough medical history taken, as well as

a general physical exam, as well as a systemic and dermatologic evaluation.

INCLUSION CRITERIA

e All patients over the age of 12.

e Warts on the palms and soles of the feet.

e Patients who have never had a reaction to SFU, lidocaine, or epinephrine.
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EXCLUSION CRITERIA

e Expecting or planning to become pregnant during the next three months.

e  Women who are lactating

e Patients who've had wart therapy in the last month.

e Patients with any other local dermatological condition.

e Patients who have an infection, are immunocompromised or are on
immunosuppressive drugs, asthmatic, allergic skin problems, menningitis,

Or seizures.

PROCEDURE

Patients in the MMR group were injected with 0.2ml of freeze dried MMR
vaccine after reconstitution with 0.5ml of the provided diluent, in the base of each
wart and the injections were resumed every 2 weeks through total elimination or a

maximum of 6 injections.

Patients in the 5-FU group were injected with a solution of 250mg/ml of 5-FU,
Lidocaine and epinephrine in a 4:1 ratio at the bottom of each wart and the injections

were resumed every 2 weeks through total elimination or a maximum of 6 injections.

On each visit the lesions were photographed and measured using Vernier
calliper. On each visit ie baseline, week2, week4, week6, week8 and week12, pictures

and measurements were taken for comparison and analysis.

Records were maintained and analysed systematically.
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The possible outcomes of the study were analysed using Physician’s Wart

Assessment (PWA)'“%and Visual Analogue Scale (VAS)!4!,

Physician’s warts assessment:'*

Grade 0: clear — no visible wart. No further treatment required.

Grade 1: near clear — a visible wart less than 3mm in maximal diameter (length)

Grade 2: A visible wart more than or equal to 3mm and less than 6mm in maximal

diameter (or length)

Grade 3: A visible wart of more than 6mm in maximal diameter (length).

VAS SCORE'#!

VAS 100 %: Complete disappearance of lesions and appearance of normal skin

VAS 75-99%: Partial clearance ie.. reduction in number and size of warts, few

residual warts are still visible.

VAS 50-75%: some reduction in size, but no decrease in number of warts.

VAS less than 50%: no change in number and size of warts

Analysis was done by:

Data was analysed using R software and excel. Chi square/Fischer test was used to

check the association between categorical variables.

t-test/Mann-Whitney test/Krukal-Wallis test was used to compare continuous

variables.
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RESULTS

Data was analysed using R software version 4.0.4 and Excel. Categorical
variables are given in the form of frequency table. Continuous variables are given in
Mean + SD/ Median (Min, Max) form. Two-sample t test/Mann Whitney U test was
used to compare the means/distributions of variables over the groups. Chi square test
was used to check the association of attributes. Friedman test was used to compare the
distributions of PWA grade and VAS score at different time points. Friedman-
Conover test was used as post hoc analysis. P-value less than or equal to 0.05 is

statistically significant.

A total of 36 patients were included in our study over a period of one year

from 1% January to 31% December 2020.

AGE DISTRIBUTION

A total of 36 subjects were included who were randomly assigned into 2
groups , SFU and MMR group consisting of 18 subjects each. Age of the subjects

ranged from 14 to 56 years with a mean age 26.58 + 9.47 years.
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Table 1: Distribution of age with group.

Age (years) SFU MMR Total p-value
<20 3 (16.67%) 9 (50%) 12 (33.33%)
20-30 10 (55.56%) 6 (33.33%) 16 (44.44%)
30-40 3 (16.67%) 2 (11.11%) 5(13.89%) 0.2539M¢
40-50 1 (5.56%) 0 1 (2.78%)
50-60 1 (5.56%) 1 (5.56%) 2 (5.56%)
Mean + SD 29.17 £ 8.28 24 +£10.09 26.58 +9.47 0.1023
Median (Min, Max) 27 (20, 51) 20.5 (14, 56) 25.5 (14, 56)

Abbreviation: MC — Chi square test with Monte Carlo simulation, t — Two sample t

test.

Chart 1: Distribution of age with respect to the groups.
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GENDER DISTRIBUTION

Table 2: Distribution of gender with respect to groups.

Gender S5FU MMR Total p-value
Female 6 (33.33%) 6 (33.33%) 12 (33.33%)
1C
Male 12 (66.67%) | 12 (66.67%) | 24 (66.67%)

Abbreviation: C — Chi square test.

Chart 2: Distribution of gender with respect to the groups.
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DISTRIBUTION OF TYPE OF WARTS

Table 3: Distribution of type of warts with respect to groups.

Type of Warts SFU MMR Total p-value
Palmar and plantar wart 0 1 (5.56%) 1 (2.78%)
Palmar wart 11 (61.11%) 7 (38.89%) 18 (50%) 0.3143M¢
Plantar wart 7 (38.89%) 10 (55.56%) | 17 (47.22%)

Abbreviation: MC — Chi square test with Monte Carlo simulation.

Chart 3: Distribution of type of warts with respect to the groups.
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DURATION OF WARTS

Table 4: Distribution of duration of warts with respect to groups.

Duration of Warts SFU MMR Total p-value
< 6month 9 (50%) 13 (72.22%) | 22 (61.11%)
6-12months 8 (44.44%) | 3(16.67%) | 11 (30.56%) 0.2909M¢
>12months 1 (5.56%) 2 (11.11%) 3 (8.33%)
Mean = SD 744+593 | 7.17+£6.96 | 7.31+6.37 0.8982"
Median (Min, Max) 7(1,24) 6 (1,24) 6 (1,24)

Abbreviation: MC — Chi square test with Monte Carlo simulation, t — Two sample t

test.

Chart 4: Distribution of duration of warts with respect to the groups.
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ADVERSE EFFECTS

Table 5: Distribution of adverse effects with respect to groups.

Adverse Effects SFU MMR Total p-value
Hyperpigmentation around
the lesions, pain during 4 (22.22%) 0 4 (11.11%)
0.1174MC¢

injection

Pain during injection 14 (77.78%)

18 (100%) | 32 (88.89%)

Abbreviation: MC — Chi square test with Monte Carlo simulation.

Chart 5: Distribution of adverse effects with respect to the groups.
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PHYSICIAN’S WART ASSESMENT'#

Table 6: Distribution of physician’s warts assessment grades at different time

points in the groups.

Groups | Grade Time Period p-
up Baseline | Week2 | Week4 | Week 6 | Week 8 | Week 12 | value
1 5 7
0 0 0 0 (5.56%) | (27.78%) | (38.89%)
5 5 2 3
U I 0 0 (27.78%) | 27.78%) | (1111%) | (16.67%) | _
1 12 8 8 7
2 0 0.001F*
61.11%) | (66.67%) | (@4.44%) | ° 0 | 44449 | 38.80%)
7 6 5 3 3 1
3 (38.89%) | (3333%) | (27.78%) | (16.67%) | (16.67%) | (5.56%)
7 15 13 13
0 0 0 (38.89%) | (83.33%) | (100%) | (100%)
1 3 3 2
1
VMR (5.56%) | (16.67%) | (16.67%) | (11.11%) 0 0 .
2 8 6 3 ! 0 0 0.001F*
(44.44%) | (33.33%) | (16.67%) | (5.56%) :
5
1) 1)
3 9G0%) | 9G0%) |yt 0 0 0
< < <
i MC MC MCx -
p-value 0.50174C | 0.07296"C | 0.0235%C | | Sy | ek | oL00qhCs

Abbreviation: F-Friedman test, MC — Chi square test with Monte Carlo simulation, *

indicates statistical significance.

From Chi square test, we observed that, there is no significant difference in the

distribution of PWA grades between the groups at baseline and 2" week. There was

significant difference in the distribution of PWA grades between the groups at 4™, 6

and 8" week.

It was found that in MMR group by 4" week, 7(38.89%) patients had grade 0

PWA, 3 (16.67%) patients had grade 1 PWA, 3(16.67%) patients had grade 2 PWA
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and 5 (27.78%) patients had grade 3 PWA where as in the 5-FU group, by 4" week no
patients had grade 0 PWA, 5 (27.78%) patients had grade 1 PWA, 8 (44.44%) patients
had grade 2 PWA and 5 (27.78%) patients had grade 3 PWA.

It was found that in MMR group by 6" week, 15 (83.33%) patients had grade
0 PWA, 2 (11.11%) patients had grade 1 PWA, 1 (5.56%) patient had grade 2 PWA
and no patients had grade 3 PWA where as in 5-FU group by 6 week, 1 (5.56%)
patient had grade 0 PWA,

5(27.78%) patients had grade 1 PWA, 9(50%) patients had grade 2 PWA and
3 (16.67%) patients had grade 3 PWA.

It was found in MMR group by 8" week, 18(100%) patients had grade 0
PWA, where as in 5-FU group, 5 (27.78%) patients had grade 0 PWA, 2 (11.11%)
patients had grade 1 PWA, 8 (44.44%) patients had grade 2 PWA and 3 (16.67%)
patients had grade 3 PWA.

From, the observations we made from PWA we can infer that, patients in the
MMR group had faster resolution of their warts (that is by 8" week all the patients
had complete resolution of warts in MMR group), where as in the 5-FU group, only 6
(33.33%) patients had complete clearance of warts by 8" week.

From Friedman test, we observed that there was significant difference in the
distribution of PWA grades at different time points in both the groups. From post hoc
analysis, we observed that, there was significant difference in PWA grades at different
time points in both the groups (p-values < 0.05) except for baseline & 2™ week (p-

value = 0.4147) in 5FU group.

Below graph (figure 6, figure 7) depicts the same.
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Chart 6: Distribution of physician’s warts assessment grades over time points in
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VISUAL ANALOGUE SCALE'!

Table 7: Distribution of VAS score at different time points in both the groups.

VAS Time Period
Groups p-value
score | Baseline | Week 2 Week 4 Week 6 | Week8 | Week 12
18 8 3 3 1 1
<50%
(100%) | (44.44%) | (16.67%) | (16.67%) | (5.56%) | (5.56%)
50- 0 10 15 14 11 7
SFU 75% (55.56%) | (83.33%) | (77.78%) | (61.11%) | (38.89%)
75- 1 3 <0.001F=*
0 0 0 0
99% (5.56%) | (16.67%)
1 5 7
100% 0 0 0
(5.56%) | (27.78%) | (38.89%)
18 7
<50% 0 0 0 0
(100%) | (38.89%)
50- 11 2
0 9 (50%) 0 0
MMR 75% (61.11%) (11.11%)
75- 2 3 <0.001F=*
0 0 0 0
99% (11.11%) | (16.67%)
7 13 18 18
100% 0 0
(38.89%) | (72.22%) | (100%) (100%)
< < <
p-value 1€ 1€ 0.0015MC= -
0.001MC* | 0.001MC* | 0,001 MC

Abbreviation: F-Friedman test, C-Chi square test, MC — Chi square test with Monte

Carlo simulation, * indicates statistical significance.

From Chi square test, we observed that, there was no significant difference in

the distribution of VAS scores between the groups at baseline and 2" week. There

was significant difference in the distribution of VAS score between the groups at 4,

6™ and 8" week.
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At 4 weeks from the first dose in the MMR group, VAS score 100% was seen
in 7(38.39%) patients, VAS score 75-99% was seen in 2(11.11%) patients, VAS score
50-75% was seen in 9(50%) patients and VAS score less than 50% was seen in 0
patients, where as in 5 FU group, at 4 weeks from the first dose, VAS score 100% was
seen in 0 patients, VAS score 75-99% was seen in 0 patients, VAS score 50-75% was
seen in 15(83.33%) patients and VAS score less than 50% was seen in 3(16.67%)

patients.

At 6 weeks from the first dose, in the MMR group, VAS score 100% was seen
in 6(33.33%) patients, VAS score 75-99% was seen in 3(16.67%) patients, VAS score
50-75% was seen in 2(11.11%) patients and VAS score less than 50% was seen in 0
patients, where as in 5-FU group, at 6 weeks from the first dose, VAS score 100%
was seen in 1(5.56%) patient, VAS score 75-99% was seen in 0 patients, VAS score
50-75% was seen in 14(77.78%) patients and VAS score less than 50% was seen in

3(16.67%) patients.

At 8 weeks from the first dose, in the MMR group, VAS score 100% was seen
in 5(27.78%) patients, VAS score 75-99%, VAS 50-75% and VAS score less than
50% was seen in 0 patients ie.. by 8™ week all 18 patients (100%) had complete
clearance of warts, where as in 5-FU group, at 8 weeks from the first dose, VAS score
100% was seen in 4(22.22%) patients, VAS score 75-99% was seen in 1(5.56%)
patient, VAS score 50-75% was seen in 7(38.89%) patients and VAS score less than

50% was seen in 1(5.56%) patient.

From, the observations we made from VAS score, we can infer that, patients

in the MMR group had faster resolution of their warts (that is by 8th week all the
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patients had complete resolution of warts in MMR group-VAS 100%), where as in the

5-FU group, only 6 (33.33%) patients had complete clearance of warts by 8th week.

From Friedman test, we observed that there was significant difference in the
distribution of VAS scores at different time points in both the groups. From post hoc
analysis, we observed that, there is significant difference in VAS score at all the time

points (p-values < 0.05) except for 4th & 6th week (p-value = 0.46) in SFU group.

Below graph (figure 8, figure 9) depicts the same.
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Chart 8: Distribution of VAS score over time points in SFU.
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DISCUSSION

Viral warts may present as cutaneous as well as mucosal lesions which are
caused by various strains of human papilloma viruses. They are benign proliferations
that can grow anywhere on the body.? Previous studies done for treatment of warts on
extremities include comparison between antigens like Candida albicans, MMR
vaccine, trichophyton; and tuberculin antigens such as purified protein derivative
(PPD), mycobacterium w vaccine, and Bacillus-Calmette-Guerin (BCG). Literature
lacks comparison between the safety and efficacy of cytotoxic therapy and

immunotherapy.

This study was undertaken to do comparative evaluation between 5-FU
(cytotoxic) and MMR (immunotherapy) and to study which modality is more

efficacious and faster in terms of resolution.

36 patients with palmoplantar warts were included in this study, 18 subjects in

MMR group and 18 subjects in 5-FU group.

In our study, in the MMR group (n=36, MMR group = 18), the mean age was
20.5 (range = 24+/-10.09), 14 years being the minimum age and 56 years being the
maximum age. In the study done by Pushpinder et al'*? in treatment of warts with
intralesional MMR (n = 110), the mean age of the subjects included was 31.3+/-11.5
years (range = 19-62), 19 years being the minimum age and 62 years being the
maximum age. When comparing our study with Pushpinder et al'*? study, it was
observed that the maximum number of patients fell in the age group of 21-40 years in
their study, where as in our study the maximum number of patients were less than 20

1141

years, but more than 12 years of age. In the study done by Shishira et al'*" in the
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treatment of warts by intralesional MMR vs Vitamin D3 (n=66), mean age of the
subjects included was 27 +/-5.8. Both in Shirisha et al study and our study we have
excluded patients of less than 12 years of age. In the study done by Amnesh

Yazdanfar'®

et al in treatment of warts by intralesional 5-FU (n=40) the mean age of
subjects included was 19+/-4.5 years (range =15 to 38 years). In the study done by

Tahir Kamal et al'* in treatment of warts with intralesional 5-FU (n=40) the mean

age of the subjects included was 39.55+/-11.26 years (range =20 to 60 years).

In our study, in the 5-FU group (n=18), 6(33.33%) patients were females and
12(66.67%) patients were males. In the MMR group (n=18) also, 6(33.33%) patients
were females and 12(66.67%) patients were males. Thus, a total (n=36) of
12(33.33%) patients were females and 24(66.67%) subjects were males in our study.
So, the male to female ration in our study was 2:1 (M: F = 2:1). In the study done by
Pushpinder et al'*> (n=110), 61 men (59.8%) and 49 women (40.19%) were recruited
and the male to female ratio was 1.2:1 (M: F = 1.2:1). In the study done by Amenesh
Yazdanfar et al'®, (n = 40), 22 (64.7%) male patients and 12(35.2%) female patients
were recruited. The male to female ratio here was 1.8:1(M: F = 1.8:1). In the study
done by Tahir Kamal et al'** (n=40), 16 (40%) male patients and 24(60%) female

patients were recruited. The male to female ratio here was 2:3 (M: F = 2:3).

In our study (n = 36) we have included patients with only palmoplantar warts.
Only 1(2.78%) patient in our study had both palmar and plantar warts. A total of
18(50%) patients had palmar warts, of which 11(61.11%) patients belonged to 5-FU
group and 7(38.89%) patients belonged to MMR group. A total of 17(47.22%)
patients had plantar warts, out of which 7(38.89%) patients belonged to 5-FU group

and 10(55.56%) patients belonged to MMR group. 2 (5.55%) patients with plantar
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warts had the subtype of mosaic warts and 4 (11.11%) patients with palmar warts had
the subtype of subungual warts. In the study by Pushpinder et al'*?* (n=110) in the
efficacy and safety of intralesional MMR in warts, 74(67.2%) patients had warts on
dorsum of hands and feet, 29(26.4%) had palmoplantar warts, 1(0.9%) patient had
periungual wart and 6(5.5%) patients had warts on multiple sites. In the study done by
Shishira et al'*! (n=66), the most common location of wart was palmoplantar location.
The most common type of wart was verruca vulgaris followed by filiform warts and
verruca plana. In a study by Amenesh Yazdanfar et al'* (n=40), plantar and
periungual warts were excluded. Verruca vulgaris was the only type of wart included
in this study. In a study by Tahir Kamal et al'** (n=40), 13(32.5%) patients had warts
on hands, 19(47.5%) patients had warts on feet and 6(15%) patients had genital warts.
In our study, only palmoplantar warts were included, where as in the other studies
mentioned here different types of warts which were present on different locations on

the body were included.

In our study (n=36), a total of 22(61.11%) patients had warts for only less than
6 months duration. A total of 11(30.56%) patients, had warts for a duration that
ranged between 6 to 12 months. A total of 3(8.33%) patients had warts for a duration
of warts for more than 12 months. The mean duration of warts in the 5-FU group was
7.44 +/- 5.93 months and the mean duration of warts in the MMR group was 7.17 +/-
6.96 months, which was almost similar in both the groups at baseline. In the study
done by Pushpinder Singh Chauhan et al'*? (n=110), 52(47.3%) patients had warts for
a duration ranging between 1 to 12 months, 25(22.7%) patients between 13 to 24
months, 9(8.2%) patients between 25 to 36 months, 7(6.4%) patients between 37-48

months ,3(2.7%) patients between 49-60 months and 14(12.7%) patients had warts for
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a duration of more than 60 months. In the study done by Shishira et al'*! (n=66), the

duration of warts ranged from 2 months to 6.5years.

In our study (n=36), in the MMR group (n=18),18(100%) patients showed
complete clearance of warts at the end of 12 weeks. By 4" week (that is, 3 injections),
7(38.89%) patients had complete clearance of warts. By 6" week (that is, 4
injections), 13(72.22%) patients had complete clearance of warts and by 8" week
(that is, 5 injections), 18(100%) patients had complete clearance of warts. By the end
of 8 weeks itself, none of the patients in the MMR group had residual warts. All
patients were followed up for two more weeks, that is till 12 weeks. In our study
(n=36), in the 5-FU group out of 18 patients only 7(38.89%) patients had complete
resolution of warts by the end of 12 weeks of intervention (that is, a total of 6
injections). By week 6 (that is, 4 injections), 1(5.56%) patient had complete clearance
of warts. By week 8 (that is, 5 injections), 5(27.78%) patients had complete clearance
of warts. By the end of 12 weeks (that is 6 injections), 11(61.11%) patients had
residual warts. In the study done by Pushpinder et al'*? a total of 110 subjects were
included in the beginning of the study, of which, 51 subjects completed the study.
Overall, 42(82.4%) subjects showed complete resolution of warts by the end of the 16
weeks, i.e. 8 weeks of intervention (5 doses of injection), followed by which patients
were followed up every 4 weeks for another 8weeks. 9(17.6%) patients showed partial
clearance of warts. 48% patients showed complete clearance of warts after 5 doses of
injection, 15% patients showed clearance of warts by the end of 3 doses of injection.
In 7.8% patient’s warts subsided after giving just one dose of MMR injection. In the

1'*'in the treatment of warts with intralesional MMR a total of

study by Shirisha et a
66 subjects were included. The subjects were assigned randomly into two groups each

consisting of 33 subjects. In the MMR group, (n=33), complete clearance of warts
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was seen in 23(70%) patients at the end of 6 weeks of intervention and 3 months of
follow up. Good response was seen in 2(6.1%) patients and minimal response was

1' in the

seen in 1(3.1%) patient. In the study done by Amenesh Yazdanfar et a
treatment of warts with intralesional 5-FU, a total of 40 subjects were included in the
beginning, but only 34 subjects finished the study and complete resolution of warts
was seen in 22(64.7%) patients at the end of 4 weeks of intervention with 5-FU
intralesional injection and follow up at 1 month and 6 months. Partial resolution was
seen in 6(17.6%) patients and no resolution of warts was seen in 6(17.6%) patients at
the end of the study period. In the study done by Tahir Kamal et al'** (n=40) with two
weekly treatment regime with 5-FU, complete resolution of warts was seen in
30(75%) patients after 6 doses of intralesional 5-FU. 3 patients attained complete
resolution warts after 3™ injection, 10 (25%) patients showed complete clearance of

warts after 4 injection and 5 (12.5%) patients showed complete resolution after 5"

injection.

In our study, the period of intervention and the total period of the study was
the same, that is 12 weeks and no follow up was done afterwards, where as in
Pushpinder et al'*? study, the total period of intervention was 8 weeks followed by
which the patients were followed up every 4 weeks for another 8 weeks. In the study

1141

done by Shirisha et al'*’, period of intervention was 6 weeks and patients were

followed up for 3 months.In the study done by Amenesh Yazdanfar et al'*’ period of
intervention was 4 weeks and patients were followed up at 1month and 6 months. In

1144

the study done by Tahir Kamal et al'** period of intervention was 12 weeks followed

by fortnightly follow ups for the next 2 months.
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In our study, in the MMR group (n=18), the efficacy of intralesional MMR

vaccine injection in treatment of warts was seen to be 100%, where as in Pushpinder

1142 1141

et al'*~ study and Shirisha et al'*" study, the efficacy of intralesional MMR vaccine
therapy in treatment of warts was found to be 82.4% and 70% respectively. In our
study, in the 5-FU group (n=18), the efficacy of intralesional 5-FU injection in

1144

treatment of warts was found to be 38.89%, where as in Tahir Kamal et al'™ study

1143

and Amenesh Yazdanfar et a study the efficacy of intralesional 5-FU in the

treatment of warts was found to be 75% and 64.7% respectively.

In our study, in the MMR group, at baseline, that is, the first visit (in the first
visit patient received the first dose of injection), VAS score 100% was shown by 0
patients, VAS score 75-99% by 0 patients, VAS score 50-75% by 0 patients and VAS
score less than 50% was seen in 18(100%) patients. At 2 weeks from baseline (2™
injection), VAS score 100% was seen in 0 patients, VAS score 75-99% was seen in 0
patients, VAS score 50-75% was seen in 11(61.11%) patients and VAS score less
than 50% was seen in 7(38.89%) patients. At 4 weeks from baseline (3™ injection),
VAS score 100% was seen in 7(38.39%) patients, VAS score 75-99% was seen in
2(11.11%) patients, VAS score 50-75% was seen in 9(50%) patients and VAS score
less than 50% was seen in 0 patients. At 6 weeks from the first dose (4™ injection),
VAS score 100% was seen in 13(72.22%) patients, VAS score 75-99% was seen in
3(16.67%) patients, VAS score 50-75% was seen in 2(11.11%) patients and VAS
score less than 50% was seen in O patients. At 8 weeks from the first dose (51
injection), VAS score 100% was seen in 18 (100%) patients, VAS score 75-99%,
VAS 50-75% and VAS score less than 50% was seen in 0 patients. By the end of the

study period that is 12 weeks, VAS score 100% was seen in all 18  patients.
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In the study conducted by Pushpinder Singh Chauhan et al'*?, 51 patients
completed the study and 42 (82.4%) showed complete clearance of warts and 9
(17.6%) patients showed partial response. 5 doses of MMR vaccine were given
intralesionally with a 2-week interval between each dose. In this study at the 2" dose,
VAS score 100% was seen in 4(3.6%) patients, VAS score 75-99% was seen in
2(1.8%) patients, VAS score 50-74% was seen in 5(4.5%) patients, VAS score less
than 50% was seen in 99(90%) patients, where the total number of subjects were 110.
At 3" dose, VAS score 100% was seen in 6(6.5%) patients, VAS score 75-99% was
seen in 4(4.3%) patients, VAS score 50-74% was seen in 20(21.7%) patients, VAS
score less than 50% was seen in 62(67.4%) patients, where the total number of
subjects were 92. At 4™ dose, VAS score 100% was seen in 11(15%) patients, VAS
score 75-99% was seen in 7(9.6%) patients, VAS score 50-74% was seen in
22(30.1%) patients, VAS score less than 50% was seen in 33 patients (45.2%)
patients, where the total number of subjects included was 73. At 5" dose, VAS score
100% was seen 5(9.3%) patients, VAS score 75-99% was seen in 14(25.9%) patients,
VAS score 50-74% was seen in 13(24%) patients, VAS score less than 50% was seen
in 22(40.7%) patients, where the total subjects included were 54. At 6 dose, VAS
score 100% was seen in 12(48%) patients, VAS score 75-99% was seen in 1(4%)
patient, VAS score 50-74% was seen in 5(20%) patients, VAS score less than 50%
was seen in 7(28%) patients where the total number of subjects was 25. At 8weeks
after dose 5, VAS score 100% was seen in 4(30.7%) patients, VAS score 75-99% was
seen in 0 patients, VAS score 50-74% was seen in 7(53.8%) patients and VAS score
less than 50% was seen in 0 patients. In a Study conducted by Shishira R Jartarkar et
al'*!, they used Visual Analogue Scale (VAS) to assess the clinical improvement. In

the MMR group in this study, VAS score 100% was seen in 23(69.7%) patients, VAS
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score 75-99% was seen in 7(21.2%) patients, VAS score 50-74% was seen in 2(6.1%)
patients and VAS score less than 50% was seen in 1(3%) patient. In our study, in the
5-FU group, at baseline that is at the first visit (at the first visit patient received the
first dose) VAS score less than 50% was seen in 18(100%) patients. At 2" dose, VAS
score 100% was seen in 0 patients, VAS score 75-99% was seen in 0 patients, VAS
score 50-75% was seen in 10(55.56%) patients and VAS score less than 50% was
seen in 8(44.44%) patients. At 3" dose, VAS score 100% was seen in 0 patients, VAS
score 75-99% was seen in 0 patients, VAS score 50-75% was seen in 15(83.33%)
patients and VAS score less than 50% was seen in 3(16.67%) patients. At 4" dose,
VAS score 100% was seen in 1(5.56%) patient, VAS score 75-99% was seen in 0
patients, VAS score 50-75% was seen in 14(77.78%) patients and VAS score less
than 50% was seen in 3(16.67%) patients. At 5" dose, VAS score 100% was seen in
4(22.22%) patients, VAS score 75-99% was seen in 1(5.56%) patient, VAS score 50-
75% was seen in 11(61.11%) patients and VAS score less than 50% was seen in
1(5.56%) patient. At 6" dose, VAS score 100% was seen in 7(38.89%) patients, VAS
score 75-99% was seen in 3(16.67%) patients, VAS score 50-75% was seen in
7(38.89%) patients and VAS score less than 50% was seen in 1(5.56%) patient. After
the end of the study period, 11(61.11%) patients still had residual warts. In a study
done by Tahir Kamal'* et al, the total number of subjects included were 40. 30 (75%)
patients had 75-100% improvement (that is excellent response) after 6 injections of
intralesional 5-Flourouracil, 3 patients showed 75-100% improvement after second
dose, 12 patients showed 75-100% improvement after the 4" dose and 5 patients
showed 75-100% improvement after the 5 dose. 50-74% improvement (that is good
response) was seen in 5 patients after 6 doses. 25-49% improvement (that is

satisfactory response) was seen in 3 patients after 6 doses. Less than 25%
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improvement (that is poor response) was seen in 2 patients after 6 doses. In a study
done by Amenesh Yazdanfar et al'*}, they have graded the therapeutic outcome as
complete response, Partial response and no response. Here complete response was
seen in 22 (64.7%) out of 34 patients, partial response was seen in 6 (17.6%) patients

and no response was seen in 6(17.6%) patients by the end of 12 weeks.

In our study (n=36), 100% patients in both MMR and 5-FU group showed

pain during injection. Similarly in the study by Pushpinder Chauhan et al'*

, except
for pain in in the injection site, no other adverse effects were noted. In the study by
Shishira et al'*!, side effects noted were flu-like symptoms in 4(12.1%) patients and
pain during injection was noted in 20 (60.6%) patients in the MMR group. In the

study by Amenesh Yazdanfar!*

et al the adverse effects noted were erythema and
edema in 6 (17.6%) patients, hyperpigmentation in 6(17.6%) patients,
hypopigmentation in 1(2.9%) patient, ulceration and necrosis in 4(11.7%) patients,
scarring in 2(5.8%) patients and pain during injection in 34(100%) patients where as
in our study, hyperpigmentation was noted in 4 (22.22%) cases in the 5-FU arm
whereas all 18 (100%) patients complained of pain at the injection site. Compared to
other studies like the study done by Pushpinder et al.!*?and Shirisha et al'*!, our study
had a longer period of intervention. In our study, the period of intervention and the
total period of the study was the same, that is 12 weeks and no follow up was done
afterwards, where as in Pushpinder et al'*? study, the total period of intervention was
8 weeks followed by which the patients were followed up every 4 weeks for another 8

1141

weeks. In the study done by Shirisha et al'™®', period of intervention was 6 weeks and

patients were followed up for 3 months.
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The sample size in our study was 36, with 18 in each group, where as in
Pushpinder et al'*? study and Shirisha et al'*! study the sample sizes where 110 and 66

respectively.

We postulate that because of the differences in the sample size and period of
intervention from the above studies, our study demonstrated a 100% resolution of

warts in the MMR group, whereas, the resolution rates were 82.4% and 69.7% in

1142 1141

Pushpinder et al"** study and Shirisha et al'*" study respectively.

In our study, in the 5-FU group only 38.89% patients showed complete
clearance of warts at the end of the study period, whereas other studies like Tahir
Kamal et al.!** study and Amenesh Yazdanfar et al.'** study showed 75% and 64.7%

efficacy.

Variation in the rate of resolution could be because of the type of warts chosen
to be treated by us, i.e palmoplantar warts have greater viral load as compared to other
types of warts. Also, some viral subtypes may respond differently to cytotoxic or

immunotherapy.
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CONCLUSION

In our study, it was found that MMR vaccine is a better treatment modality
than 5-FU.

5-FU is an antimetabolite drug that causes cell cycle arrest, whereas MMR is
an immunotherapeutic drug that induces the body’s own immune response against
HPYV, thus helping in clearing HPV laden cells. 5-FU has a very localised, cytotoxic
effect on the HPV laden cells whereas MMR vaccine induces a delayed type of
hypersensitivity which helps in clearing the HPV laden cells. We have postulated that
because of this difference in the mechanism of action, MMR vaccine showed better
efficacy than 5-FU in this study.

When comparing immunotherapeutic methods with cytodestructive methods,

145 subjects, recurrence of warts in 30%'4 and

it is found that scarring is seen in 30%
pain leading to morbidity is seen in 64%'#* patients while using ablative methods to
treat warts, whereas these adverse effects are not seen while using immunotherapy to
treat warts.

Hence, we can conclude that immunotherapy and cytotoxic therapy is a safe,
effective and cheap option for treatment of warts, especially palmoplantar warts.

The limitation of our study was that the sample size was small (n=36) and
follow up of the patients beyond 12 weeks of study period was not done, so the rate of
recurrence of warts in the MMR and 5-FU groups could not be compared and also,
only palmoplantar warts were included in our study, so the effects of these therapeutic
options on other types of warts could not be evaluated. Hence, trials with larger

sample size and ones which include different variants of warts are required to further

evaluate the effects of MMR vs 5-FU in the treatment of warts.
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SUMMARY

Viral warts may present as cutaneous as well as mucosal lesions which are
caused by various strains of human papilloma viruses. They are benign proliferations

that can grow anywhere on the body.?

This study was undertaken to do comparative evaluation between 5-FU
(cytotoxic) and MMR (immunotherapy) and to study which modality is more

efficacious and faster in terms of resolution.

Our study included a total of 36 patients who were clinically diagnosed as
having palmoplantar warts. These 36 patients were divided into two groups of 18 each
using a randomization chart. The male to female ratio in our study was 2:1. The age of

the subjects ranged from 14 to 56 years, mean age being 26.58 +/- 9.47 years.

In our study (n=36) only patients with palmoplantar warts were included. A
total of 18 (50%) patients had palmar warts, of which 11(61.11%) patients belonged
to 5-FU group (n=18) and 7(38.89%) patients belonged to MMR group (n=18). A
total of 17(47.22%) patients had plantar warts, out of which 7(38.89%) patients
belonged to 5-FU group (n=18) and 10(55.56%) patients belonged to MMR group

(n=18). Only one (2.78%) patient had both palmar and plantar warts.

In our study (n=36), pain during injection was seen in all patients (100%)
belonging to both MMR (n=18) and 5-FU groups (n=18). Hyperpigmentation around

the lesions was seen in 4(22.22%) patients belonging to the 5-FU group.

From our study, we have found that intralesional MMR vaccine is efficacious

than intralesional 5-Fluorouracil in the treatment of palmoplantar warts.
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ANNEXURE IT-INFORMED CONSENT

TITLE OF THE STUDY: COMPARATIVE ANALYSIS OF EFFICACY OF
INTRALESIONAL MMR VACCINE VERSUS SFLOUROURACIL (SFU) IN
THE TREATMENT OF VIRAL WARTS.

The study is conducted by , Postgraduate (M.D) student in

dermatology under the guidance of department of Dermatology, Venerology and
Leprosy, INMC, Belagavi.
Respected Sir/Madam,

We invite you to participate in our study as you are eligible for the same.
During the study you will be asked some questions in detail regarding your present
complaints.

Purpose of the study

Viral warts are very challenging to treat and none of the treatment modalities
available now are successful in all patients uniformly. In this study we are comparing
the efficacy of two intralesional agents ie.. MMR vaccine and SFlourouracil. By this
study we are intending to find out which of the two modalities gives faster clearance
rates and less recurrence.

You are being requested to participate in this study because you have been
diagnosed to have viral warts.

Procedure

Patients will be divided into two groups. Patients in the MMR vaccine group
will be given 0.25ml of MMR vaccine which is to be injected intralesionally in all
lesions and injection will be repeated in the same lesions at 2 weekly intervals until

complete clearance or maximum 5/6 doses.
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Patients in SFU group will be given a solution of 5FU, Lidocaine and
Epinephrine (4ml of 50mg/ml 5FU, 1ml of a mixture of 20mg/ml (2%) lidocaine,
0.125mg/ml epinephrine) up to maximum 5 injections intralesionally which is given at
2 weekly intervals until completely clearance or maximum 5/6 doses. Injection is to be
given on all lesions.

On every visit the lesions will be photographed and measured using Vernier
calliper . Repeated pictures and measurements will be taken on each visit for
comparison.

Risks and Benefits:

The result of you taking part in this research would help health care providers
towards a better understanding regarding the efficacy of SFlourouracil vs MMR
vaccine in the treatment of viral warts.

Alternatives:
If you decide not to participate in this study, you will still be receiving the usual

standard care for your disease.

Privacy and confidentiality:

Your privacy will be respected and all information collected about you during
the course of this study will be kept confidential. Your identity will remain undisclosed.
Relations with the Institutional policy:

The J N Medical College will provide, within the limitations of the laws of the
State of Karnataka, facilities and medical attention to patients who suffer injuries as a
result of participating in this project.

Financial incentives:
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You shall not be receiving any payment or any financial incentives for
participating in this study.
Authorization to publish results:

The results of this study may be published for scientific purpose or presented to
a scientific group. Your identity, however, will be maintained confidential at all times.
Voluntary participation:

In case you need further information regarding your rights as a study
participant, you may please contact Dr ROOPA M BELLAD, chairman of the ethical

committee, J N Medical College, Belagavi.
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STATEMENT OF CONSENT

I.D.NO:

1 Mr/Ms/Mrs volunteer and

consent to participate in this study. I have read the consent document or it has been read
to me in my vernacular language. I accept to participate in the study. All the
information regarding this study is provided to me and I have understood the same. I

have been given the opportunity to ask questions and obtain appropriate answers.

Participant’s name:

Signature or left thumb print of participant:

Witness name:

Signature of witness:

Signature of the investigator:

Date:
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STATEMENT OF ASSENT

I.D.NO:

| Mr/Ms/Mrs

parent/guardian/ward of: consent to

enrol my daughter/son to participate in this study. I have read the consent document or
it has been read to me in my vernacular language. I give my acceptance on behalf of my
daughter/son for her/his participation in the study. All the information regarding this
study is provided to me and I have understood the same. I have been given the

opportunity to ask questions and obtain appropriate answers.

Participant’s name:

Participant’s parent/guardian name:

Signature or left thumb print of parent/guardian of participant:

Witness name:

Signature of witness:

Signature of the investigator:

Date:
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ANNEXURE IV - PHOTOGRAPHS

PHOTOGRAPH 1: CLINICAL PICTURES OF A PATIENT IN THE MMR
GROUP IN A CASE OF PLANTAR WART

BASELINE WEEK 6 (after 4 injections) — some
residual warts seen. VAS - 75-99%.

PHOTOGRAPH 2: CLINICAL PICTURES OF A PATIENT IN THE MMR
GROUP IN A CASE OF PLANTAR WART

BASELINE WEEK 8 (after S injections)-
complete resolution of warts seen.
VAS -100%
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PHOTOGRAPH 3: CLINICAL PICTURES OF A PATIENT IN THE MMR
GROUP IN A CASE OF PALMAR WART

BASELINE WEEK 12(after 6 injections) —
complete resolution of warts seen.
VAS - 100%

PHOTOGRAPH 4: CLINICAL PICTURES OF A PATIENT IN THE 5-FU
GROUP IN A CASE OF SUBUNGUAL WART

BASELINE WEEK 8 (after S injections) — some
residual warts seen. VAS 75-99%
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PHOTOGRAPH 5: CLINICAL PICTURES OF A PATIENT IN THE 5-FU
GROUP IN A CASE OF MOSAIC WARTS

BASELINE WEEK 12 (after 6 injections)-
some residual warts seen. VAS 75-
99%

PHOTOGRAPH 6: CLINICAL PICTURES OF A PATIENT IN THE 5-FU
GROUP IN A CASE OF PALMAR WART

BASELINE WEEK 12 (after 6 injections) —
complete resolution of wart seen.
VAS -100%
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ANNEXURES V - MASTER CHART
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1 Rajani Durgannavar 26 |female palmar wart 3 right thumb 6 months MMR 2 1 0 less than 50% 50-75% 100% pain during injection
2 Basavaraj Kallappa 28 male palmar wart 6 left hand 1 year SFU 3 3 3 2 2 2 less than 50% | less than 509 50-75% 50-75% 50-75% 50-75% hyHcrplgm(?ntatlgn a1'*01'_md'thc
lesions, pain during injection
3 Ashwini Rajaram Kakade 23 | female plantar wart 11 right sole 2 months SFU 3 3 3 3 3 1 less than 50% | less than 509 50-75% 50-75% 50-75% 75-99% hypAcrplgm(A:ntatlo‘n a1j01‘_md‘thc
lesions, pain during injcetion
4 Veena Raju Malagi 19 |female plantar wart 4 right sole 3 motnhs MMR 3 3 3 2 0 less than 50% 50-75% 50-75% 75-99% 100% pain during injection
5 Sachin Appaji Patel 32 male palmar wart 1 right thumb 2 months SFU 2 2 3 2 2 1 less than 50% | less than 50% less than 50% 50-75% 50-75% 75-99% pain during injection
6 Sufiyan Jameer Mulla 20 male plantar wart 13 left sole 6 months MMR 2 2 2 0 less than 50% 50-75% 50-75% 100% pain during injection
7  |Shiva Amarappa Doddamani 27 male palmar wart 1 right little finger 2 years SFU 2 2 2 1 0 less than 50% 50-75% 50-75% 50-75% 100% pain during injection
8 Drakashayani SL 51 |female palmar wart 1 right little finger 1 year SFU 2 2 2 2 2 0 less than 50% 50-75% 50-75% 50-75% 50-75% 100% pain during injection
Radhika Surend
9 ;h;i:anrl:;:r e 20 |female plantar wart 2 right feet 4 months SFU 2 2 2 2 2 2 less than 50% | less than 509 50-75% 50-75% 50-75% 50-75% pain during injection
10 Muthu Ramappa Talawar 23 male plantar wart 4 left feet 1 month SFU 2 2 2 2 2 2 les than 50% 50-75% 50-75% 50-75% 75-99% 75-99% pain during injection
11 Vishnu Rarlad 21 male plantar wart 1 left feet 1 month MMR 3 3 0 less than 50% 50-75% 100% pain during injection
12 Pradeep Kumar 34 male plantar wart 1 right feet 4 months MMR 3 3 2 0 less than 50% 50-75% 50-75% 100% pain during injection
13 | Bhimappa Mallappa Yunal | 43 male plantar wart 1 left feet 1 year SFU 3 2 2 2 2 2 less than 50% 50-75% 50-75% 50-75% 50-75% 50-75% pain during injection
14 Mohammed Wahi 20 male palmar wart 4 right and left thumb 1 month MMR 2 1 1 0 less than 50% 50-75% 50-75% 50-75% 100% pain during injection
15 Maruti Ravidal Sunthkar 28 male palmar wart 2 right thulgi,gi;ft middle 4 months SFU 3 3 2 2 2 2 less than 50% | less than 509 50-75% 50-75% 50-75% 50-75% pain during injection
16 naveen Chandra 20 male plantar wart 3 left feet 1 month MMR 3 3 0 less than 50% | less than 509 100% pain during injection
17 Amol Anand Hannurkar 27 male palmar wart 1 right middle finger 3 months 5FU 2 2 2 2 2 2 less than 50% | less than 509 less than 50% | less than 50% | less than 50% | less than 50% pain during injection
18 Alka Anand Hannurkar 56 | female plantar wart 1 right big toe 6 months MMR 2 2 2 0 less than 50% | less then 509 50-75% 100% pain during injection
19 Nidhi Sajeev 18 |female plantar wart 2 right sole, left sole 2 years MMR 3 3 0 less then 50% | less than 509 100% pain during injection
20 | Geetanjali Mahabaleshwar | 29 | female palmar wart 1 left thumb 6 months SFU 2 2 1 1 0 less than 50% 50-75% 50-75% 50-75% 100% pain during injection
left palm, right ind
21 Abhishek Yuvraj Nikam 15 male palmar wart 6 cttpd [g’nrgfr fnaex 8 months MMR 2 2 1 1 0 less than 50% 50-75% 75-99% 75-99% 100% pain during injection
22 Veena Kumar 39 | female palmar wart 2 left index finger 8 months S5FU 2 2 1 2 1 0 less than 50% | less than 50 50-75% less than 50% 50-75% 100% pain during injection
23 satvik Kallappa 27 male palmar wart 4 right thumb 1 year SFU 2 2 1 1 1 1 less than 50% 50-75% 50-75% 50-75% 50-75% 50-75% pain during injection
24 Sunil Shivaji 20 male palmar wart 1 left palm 2 months SFU 2 2 1 0 less than 50% 50-75% 50-75% 100% pain during injection
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25 Sandesh Balakrishna 26 | male |  plantar wart 1 right feet 1 year SFU | 3 3 3 3 3 3 | less than 50% 50-75% 50-75% 50-75% 50-75% 50-75% Jpam during mjection, -
hyperpigmentation around the lesion
26 deepika V Ganapathi 25 | female palmar wart 5 right palm 1 year MMR 3 3 3 0 less than 50 % | less than 50 50-75% 100% pain during injection
27 Abhishek Kabra 26 male palmar wart 1 left index finger 1 month MMR 1 1 0 less than 50% 50-75% 100% pain during injection
28 |swapnil annasaheb Bachagal| 23 male plantar wart 1 right 4th toe 5 months MMR 3 3 3 0 less than 50% | less than 509 75-99% 100% pain during injection
29 Pradnya Raju Hulgekar 14 | female plantar wart 5 right sole 3 months MMR 3 3 3 1 0 less than 50% 50-75% 50-75% 75-99% 100% pain during injection
30 Adesh Patil 27 male palmar wart 2 left palm 9 months SFU 2 2 1 1 0 less than 50% 50-75% 50-75% 50-75% 100% pain during injection
31 Safar Otari 38 male palmar:r;iplantar 3 sole, subungual wart 6 months MMR 2 2 1 0 less than 50% 50-75% 50-75% 50-75% 100% pain during injection
32 | Yogesh Appayya Rajgaltar [ 20 male plantar wart 1 right sole 2 years MMR 3 3 3 0 less than 50% | less than 509 50-75% 100% pain during injection
pain during injection,
33 Devdan Jairaj Kalpal 20 male plantar wart 1 right feet 1 month SFU 3 3 3 3 3 2 less than 50% | less than 509 less than 50% | less than 50% 50-75% 50-75% hyperpigmentation around the
lesions
34 [Basagouda Kadagouda patil| 22 male palmar wart 1 right palm 6 months MMR 2 2 0 less than 50% 50-75% 100% pain during injection
35 Aswini Desai 35 | female plantar wart 2 right and left sole 8 months SFU 3 3 2 1 0 less than 50% 50-75% 50-75% 50-75% 100% pain during injection
36 |[Santhosh Kumar Shreeshail | 15 male palmar wart 2 right ring finger 1 year MMR 2 2 0 less than 50% | less than 509 100% pain during injection
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ANNEXURE-VI

KEY TO MASTER CHART
MMR - MUMPS MEASLES RUBELLA
5-FU - 5-FLOUROURACIL
PWA - PHYSICIAN’S WART ASSESMENT
VAS - VISUAL ANALOGUE SCALE
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