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General Note

ABSTRACT
Background: Warts are typically skin growths caused by Human Papilloma virus affecting all age groups. Resistance to conventional
therapy is a common characteristic of the lesion. Immunotherapy with variant antigens is effectively used in wart therapy. Purified
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protein derivative (PPD) of tuberculin is tested. Objective: To determine the efficacy and adverse effects of intra-lesional injection of
PPD antigens in treating common warts. Methods: 82 Patients with multiple warts who have not received any treatment for the last
12 weeks have been enrolled in an open labelled, placebo-controlled clinical trial in outpatient dermatology clinics in a tertiary care
center. The research has acquired Ethical approval from the IRB in King Saud Medical City and informed consent was signed
voluntarily by all patients. Patients were assigned for two groups. Interventional study group for intra-lesional injection of tuberculin
skin test antigen, which subdivided in to two different groups: positive PPD skin test (n=40) and negative PPD skin test (n=22).
Control group were intra-lesional normal saline was injected (n=20). All patients who lost to follow up 3 months post last injection
were excluded from the analysis. We defined success of the injection by complete resolution of one or more warts at injected or
none injected sites. Result: Seventy-six percent (31/40) of the positive PPD patients in the active group showed clearance of one or
more warts compared to 10% (2/20) of normal saline group (p<0.005) While 82 % (18/22) of negative PPD patients showed
clearance of one or more warts. Out of the responders in the positive PPD patients, 38% percent (12/31) cleared anatomically distant
warts as well. However, 78% (14/18) of the responders in the negative PPD group cleared anatomically distant wart. Analysis of the
two groups (positive and negative PPD test). in the active arm showed significantly that multiple injections at single session is more
efficacious for distant wart than single injection (p<0.005). Conclusion: Immunotherapy with intradermal injection of PPD of
tuberculin skin antigen is an effective and safe treatment modality for multiple and resistant warts. Multiple PPD injections at one
session are more effective than single injection. Positive PPD skin test is not mandatory for its efficacy in our study population.
Keywords: Intra-lesional Injection; Tuberculin Skin Test; Antigens; Immunotherapy; Warts; Purified Protein derivative.

1. INTRODUCTION
Verruca Vulgaris (common warts) are frequent skin conditions affecting all human age groups (Al Aboud, 2019). Although, they are
self-limiting, many patients want them to resolve sooner for the associated discomfort and cosmetic appearance (Kumar & Zawar,
2007). Topically applied treatment modalities are the standard approach for most of the patients including cryotherapy, salicylic acid,
electrocautery, cantheridine, etc., (Tuggy & Garcia, 2011). The first instance of immunotherapy for wart was introduced by Japanese
researcher in 1979 (Harada, 1979).
In early 2001, clinical studies of immunotherapies with candida antigen, measles, mumps and rubella were introduced
successively with significant benefits (Scott et al., 2001, Johnson et al., 2001, Phillips et al., 2000). At that time, these antigens were
not available at our hospital urging us to look to similar available antigen that enhances cell mediated immunity against human
papilloma virus. Purified protein derivative (PPD) of tuberculin skin test have been chosen by the author. It had been tested by the
author for the first time in pilot patients and found effective before this study to be held. Part of the outcome of this study had been
then presented in American Academy of Dermatology in San Francisco in 2006 and published as scientific new (Finn, 2018). Also it
has been presented at several dermatological meetings thereafter. Nine years later, group of researchers published the same idea
(Amirnia et al., 2015, Daulatabad, 2016, Nofal et al., 2013, Jaisinghani, 2019, Abdelazeim, 2014). However, in addition that our study
is the first work to test PPD as in this reference. It has a new significant result namely that negative PPD skin test patients were
treated and compared with positive PPD patients with important outcome. The peculiar of immunotherapies is to its efficacy for the
recalcitrant warts as well distant none injected warts. The non-clinically apparent warts are potentially at the target of
immunotherapy. The possibility of prophylaxis effect of these modalities will be discussed.

2. MATERIAL AND METHODS
A total of forty consecutive patients who were diagnosed to have one or more warts were enrolled in this study. Inclusion criteria
were; 18 years and older, immunocompetent and not receiving any wart therapies (including herbal remedies) for the last 12 weeks.
All patients had warts of duration more than 12 weeks. Pregnant and lactating ladies were excluded. In the PPD group, a positive
skin test with tuberculin antigen was required, figure 1. All patients provided informed consent and were randomized to two groups:

All subjects were pre tested according to the randomization, where group 1 injected with 5 units in 0.1 mL of PPD and group 2
with 0.1 mL intradermal normal saline into the skin of the forearm. Reading tests were done 48 hours post injection and the resulted
induration of any amount were documented. Reaction to PPD considered positive if the redness is 5 mm or more. Even patients with
no reaction to PPD still received active treatment.
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One or two warts were treated in each patient. All subjects received injections every 3 weeks into the same wart until complete
clearing of the treated wart was achieved or for a maximum of 3 treatments. Patients were examined at study initiation and at each
episode of treatment. Complete resolution is only considered positive.

Figure 1: tuberculin skin test Purified protein derivative
For the active arm group; positive and negative PPD skin test patients where received either a single or multiple intradermal
injection of PPD at warty lesions each treatment session, respectively. If no response, injections were repeated every 3 weeks for a
maximum 3 sessions. For the control group, each patient received a single intradermal injection of normal saline at one wart every
three weeks for a total of 3 sessions. Adverse effects were recorded. The research has acquired Ethical approval from the IRB in King
Saud Medical City. The trial was submitted on 23/4/2018 to the IRB council in King Saud Medical City as a proposal, following
Helsinki guidelines of clinical trials, and we had trial registry number of 79/3SFD/847J acquired on 30/3/2019. We followed and
fulfilled all the points in CONSORT 2010 checklist of information to include when reporting a randomized trial. We included the filled
checklist form as a flow chart per those guidelines in supplementary-figure 1.
We used the SPSS software version 20.0 (SPSS 16.0; SPSS Inc., Chicago, IL) for statistical data analysis. Statistical significance was
considered at a p-value of <0.05. Data was normally distributed and checked by Kolmogorov–Smirnov test. One-way ANOVA, and
chi-square tests were used where indicated.

3. RESULTS
The clinical characteristics and demographic data of the two study groups are described in Table 1. The two groups were statistically
congruent regarding age, gender, duration of the wart, and resistance to treatment.
Table 1: Over all differences between active and normal saline groups
Active PPD group

Normal saline group

n=62

N=20

Mean (Range)

23 (18-41)

21(18-31)

Males

23

6

NS

Females

39

14

NS

Clearance of warts

N (%)

49 (79%)

2 (10%)

p<0.005

Adverse effects

N (%)

0(0)

0 (0)

NS

Variables
Age

Comparison: p value
NS*

Page
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Among 62 patients in the active group, we had 23 males and 39 females. In the control group we had among 20 patients, six
males and 14 females. Age range in the active group between 18-41 years with average of 23 years, and in the control group age
range between 18-31 years with average of 21 years.

Figure 2: effect of PPD on wart of thumb nail
Seventy-nine percent (49/62) of the active group showed clearance of one or more warts (figure 2-6) compared to 10% (2/20) of
normal saline group (p<0.005). Out of the responders in the active group, thirty-eight percent (12/31) cleared the injected and
anatomically distant warts. Forty-five percent (14/31) of the responders in the positive PPD required only one single injection, while
only 11% of negative PPD responded from single injection. Of interest no single recurrence of any cleared warts of both groups in
follow up period. Analysis of the two groups in the active arm showed that multiple injections at single session is statistically
(p<0.05) more efficacious for distant wart than single injection (Table 2). Post study completion, further PPD injection beyond 3
sessions resulted in higher response rate for the injected warts in 85% and more obviously in distant warts in 72%. There were no
significant adverse effects of either group. One patient only in the interventional group showed a very slight improvement after PPD
repeated injections.

Negative PPD patients

Comparison:

N=40

N=22

p value

Over all Clearance of warts

31 (76%)

18 (82%)

NS

Clearance after first injection

14/31 (45%)

2/18 (11%)

p<0.005

Clearance of distant warts

12/31 (38%)

14/18 (77%)

p<0.005

Average number of injection sessions per patient*

1.8

2.6

p<0.05

* This analysis based on study protocol to treat till the injected wart resolved or maximum of 3 treatment sessions.
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Figure 3: Effect of PPD on wart of big toe

Figure 4: Effect of PPD on wart in middle finger
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Figure 5: Effect of PPD on wart in thumb of right hand

of pain at injection sites. Among 40 patients who have positive tuberculin skin test, 31 (76%) showed complete clearance of warts in
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comparison to 18 (82%) in patients with negative tuberculin skin test. However, resolution of the treated warts was non-significantly
more pronounced between the two groups.
When we segregated the patients with single injection only, we found that 14 (45%) of patients with positive skin test showed
complete resolution of warts in comparison to 2 (11%) patients only in negative skin test group (P<0.005) when we examined the
effect of intra-lesional injection of PPD on distant warts. It was found that 12 (38%) of patients with positive skin test showed
complete clearance of distant warts, in comparison to 14 (77%) of patients with negative skin test (P<0.005).

4. DISCUSSION
The cellular immune system has an important role in defending the body against viral infections (Meyer et al., 2014). Warts are
caused by human papilloma virus which is prevalent all over the world and in certain instances it may lead to cervical cancers and
squamous cell carcinama (Pinto et al., 2003). The cellular mediated immunity may abolish the disease or at least participate in the
restriction of its proliferation and sequelae. Intra-lesional immune medication has been developed as a promising treatment
modality for warts (Meyer et al., 2014).
A systematic review determined the absence of benefit in using immunotherapy in treatment of warts due to the scarcity of
evidence from randomized controlled trials (Chen et al., 2014). PPD is a frequently used antigen (Froeschle, 2014). The use of this
protein derivative for wart immunotherapy is essential in two main aspects. First because the mandatory immunization schedule in
many countries requires BCG vaccine, where warts are highly prevalent. The PPD gives a good screening tool for tuberculosis as well
may help to indicate active disease in some patients.
Second, while immunotherapy is typically an economical modality of treatment for wart cases, PPD is the cheapest
and traditionally used antigens. It has been reported that the price of PPD is less than one dollar (Daulatabad, 2016).
Treatment of resistant warts was always a major challenge for both the dermatologist and the patient (Lipke, 2006). Some studies
documented that the rate of success of intra-lesional immunotherapy with specific antigens varies from 22% to 93% in different
contexts, varying from one to 32 settings depending on the individual immune response, and normal saline has been documented
to cause wart lesions to vanish in about 22% of cases (Gibbs, 2003, Sterling, 2003). Originally, Lahti and Hannuksela used
topical tuberculin gel in traditional wart immunotherapy in 1982 at a cure rate 60% (Lahti & Hannuksela, 1982). Nevertheless, the
long duration limited its potential use in the future as a standard method of wart immunotherapy.
In the only accessible placebo-clinical controlled trial, Abd-Elazeim et al. examined intra-lesional immunotherapy with PPD
antigen in 20 patients with resistant multiple clinical warts (Abd-Elazeim, 2014). Compared to our findings, a full improvement was
recorded in 70% of patients after 5 therapy sessions (Wananukul et al., 2009). Another open-label analysis by Kus et al showed total
recovery of palmoplantar and periungual warts was reported in 93% of cases after 6 weeks of intra-lesional PPD injection (Kus et al.,
2005). It was proposed to be an effective and safe approach for immunotherapy in these cases.
In this study, no complications were observed during PPD injections or later on, and the recurrence was nil during the period of
follow-up. Our finding came in concordance with other studies (Na Ch et al., 2014). Traditional therapy may also be effective against
warts with 70% response (Goncalves, 1975). However, it is associated with recurrence and some side effects favoring immunotherapy
in selected cases (Mulhem & Pinelis, 2011).
Traditional modalities like cryotherapy are associated with recurrence rate up to 30% (Youn et al., 2011). Most probably due to
existence of warts in the avascular epidermis which has low immune response (Resnick et al., 1990). Studies have also shown adverse
reactions to these modalities such as inflammation, wounds ulcers, scarring and hypo-or hyperpigmentation (Focht et al., 2002).
These complications rarely occur when intra-lesional PPD immunotherapy is used. This may allow us to propose the intra-lesional
immunotherapy among the first line solution for treating patients with multiple warts.
Clearance of distant warts is a further advantage of the immunotherapy. The exact mechanism is unknown (Gupta et al., 2008).
However, in our study 77% and 38% of patients completely cured from distant warts in both negative and positive PPD groups
respectively. The physiological mechanism of cure might be due to the induced delayed-systemic type IV hypersensitivity reaction
against human papilloma virus antigens as well direct stimulation of cytotoxic T-cells and natural killer (NK) cells against the virus.
According to this hypothesis, the usefulness of intra-lesional immunotherapy in the eradication of distant warts and the better result

Some authors have recommended intra-lesional immunotherapy only for positive tuberculin cases with previous PPD antigen
immunization. In this study, we propose that intra-lesional immunotherapy to be considered for both tuberculin reactors and nonreactors.
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Apart from the limitations of our study such as small number of patients, spontaneous resolution of warts, and open labeled
study, our findings came in concordance with other reports. The response of the wart to the immunotherapy depends mainly on the
immune response of the patients regardless the site, size, number and duration of the wart (Metawea et al., 2005, Tomson et al.,
2011)
More clinical trials should be done on large number of patients prospectively putting in consideration the types, sites, sizes,
numbers and duration of warts, as well as number of sessions and combination with other therapies (Bacelieri & Johnson, 2005).

5. CONCLUSION
Apart from late reporting of results of this trial, this study is considered the first experiment tested the effect of PPD on warts. We
concluded that Intra-lesional injection of 5 units of 0.1ml PPD antigen for one to six times at 3-weeks interval is highly safe and
efficient in treating resistant warts, regardless the site of injection and the immune status of the tuberculin reactor prior to therapy.
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