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ABSTRACT
Background: Therapeutic modalities for genital warts are mostly ablative in nature, limited by high recurrence rates and are 
unsuitable for numerous lesions. Immunotherapy has the potential to overcome these limitations.
Aim: The aim of this work was to compare the results of combined tuberculin purified protein derivative and cryotherapy to 
the results of tuberculin purified protein derivative or cryotherapy alone in the treatment of genital warts.
Patients and Methods: A randomized controlled study included 45 patients equally allocated into three groups using a 
computerized random number: Group A (15) patients were treated with purified protein derivative injection. Group B (15) 
patients were treated with cryotherapy using liquid nitrogen. Group C (15) patients were treated with combined purified 
protein derivative and cryotherapy. 
Results: In group A, 2 patients (13.3%) had complete response to purified protein derivative therapy, 8 patients (53.3%) 
had partial response, and 5 patients (33.3%) no response to treatment. While in group B, 4 patients (26.7%) had complete 
response to cryotherapy, 6 patients (40%) partial response, and 5 patients (33.3%) no response to treatment,in group C 7 
patients (46.7%) complete response 6 patients (40%) partial response, and 2 patients (13.3%) no response, with no statistical 
significant difference. 
Conclusion: Intralesional immunotherapy with purified protein derivative effectively cures warts that are present locally and 
also at distant sites. It is safe, economic, and efficacious. Combined purified protein derivative and cryotherapy was found to 
be the most effective treatment modality for genital warts.
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INTRODUCTION                                                      
Common warts or verruca vulgaris are hyperkeratotic 

papillomas caused by infection with human papilloma 
virus (HPV), which is a double-stranded DNA virus 
and most commonly located on the skin and genitalia[1]. 
Over 118 types of HPVs have been identified and more 
than 35 types infect the genital tract[2]. Types 6 and 11 
HPVs are associated with low-risk anogenital warts 
and types 16,18,31,45, and 59 are most commonly 
associated with squamous cell and adenocarcinomas of 
the cervix[3]. As regards skin warts, they are frequently 
seen on the hands of children and young adults[4], whereas 
anogenital warts (venereal or condylomaacuminata) 
occur in perineum and on the genitalia or in the genital 
tract and are considered one of the most common sexually 
transmitted diseases (STDs)[5]. Many observations 
have suggested that wart proliferation is controlled 
by the immune system, particularly the cell-mediated                                                                                                    

immunity[6]. Intralesional immunotherapy by different 
antigens has been proved effective in the treatment of 
different types of warts[7]. Intralesional immunotherapy 
employs the ability of the immune system to recognize 
certain viral, bacterial, and fungal antigens that induce a 
delayed-type hypersensitivity reaction, not only to the 
antigen but also against the wart virus, which, in turn, 
increases the ability of the immune system to recognize 
and clear HPV[8]. Immunotherapy appears to enhance 
recognition of the virus by the immune system: this allows 
clearance of the treated wart and frequently warts at distant 
sites and helps to prevent future clinical infection through 
induction of a long-term immunity to HPV[9]. Cryotherapy 
is widely used as an accepted mode of treatment with 
relative safety and moderate discomfort for patients[10].
Tissue destruction occurs as a result of rapid heat transfer 
from the tissue causing tissue injury, vascular stasis, 
occlusion, and inflammation[11].
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PATIENTS AND METHODS                                                    

This study is a randomized controlled trial. This 
study was carried out in the Dermatology and Andrology 
Outpatient Clinic, Assiut University Hospitals from June 
2018 till December 2020. The cases werediagnosed by 
trained well-qualified dermatologists and andrologists. 
Cases having lesions with diameter of equal to or more 
than 10mm, which located on the pubis, penis, scrotum, 
anal or inguinal area and number of 5 or more genital or 
anal warts were included. Cases with vaginal and cervical 
lesions, history of immunosuppressive status, history of 
immune modulator drugs use that were administered in 
the past 4 weeks, history of local antiviral agents use in 
the past 2 weeks, pregnancy, breastfeeding, destructive 
therapies, and the presence of any other concomitant 
STD were excluded . The study has been approved by the 
institutional review board: IRB No. 17100077. Privacy and 
confidentiality of all data were assured.

Sampling method

Systematic random sample method
Randomization: A total of 45 patients who enrolled in 

the study were equally allocated into three groups using a 
computerized random number: Group A (15) patients were 
treated with purified protein derivative (PPD) injection. 
Group B (15) patients were treated with cryotherapy using 
liquid nitrogen. Group C (15) patients were treated with 
combined PPD and cryotherapy

Data collection tools: Consent was signed by each 
patient and control before enrollment into the study.

(1) Full medical history taking: A medical history was 
performed for all patients, including

(2) Local dermatological examination: The whole body 
was inspected in good day light for the site and number 
of the warts, anatomical distribution of the warts all over 
the body, type of the warts, and complete dermatological 
examination for the presence of any other skin problems.

(3) Intervention

Cryotherapy group
Cryotherapy was performed using liquid nitrogen, 

at a temperature of 196°C, with cryogun. Pre-treatment 
photographs were taken. We used Timed Spot Freeze 
Technique; this method involves spraying of cryogen from 
a hand held gun device that holds about 300 ml of liquid 
nitrogen. Cryotherapy with liquid nitrogen spray was 
applied perpendicularly to wart at a distance of about 2cm. 
The lesion was sprayed until the ice-ball formed with at 
least a 2-mm margin of the lesion. The time of spraying was 
proportional to the treated area (20–30s). The employed 
regimen included 3 complete cycles of freezing followed 
by 10s thawing. Scales were removed gently with a sterile 
blade before cryogen application, if needed. Cryotherapy 
was also performed every other week for four consecutive 

treatments. Post treatment photographs were taken, and any 
adverse reactions were noted down. We kept the patients 
on analgesics and topical mupirocin cream for 5 days after 
the procedure.

Tuberculin PPD group
The volume of PPD antigen for intralesional injection 

was determined by the size of the test reaction in each 
patient following the method described by Johnson et al.[12]: 
Injections were made using similar insulin syringes held 
parallel with the skin surface with the bevel facing upward. 
Response and adverse events (if any) were documented 
at each session of treatment. Depending on the decrease 
in lesion size, the response was categorized as good (no 
visible lesion), intermediate (50–99% improvement) and 
poor (less than 50% improvement).

The severity of pain was assessed by the visual analogue 
scale 8 (VAS score): 0 for no pain and 10 for the maximum 
pain. The first endpoint was to assess the change in the size 
of the lesions after 2 weeks of intervention.

Operational design
The researcher introduced himself to all participants 

included in this study and asked them to participate after 
illustrating the goal of the study. All selected participants 
received comprehensive information regarding the nature 
of the study, objective, and the expected benefit of the 
study. All ethical considerations were taken throughout 
the whole work. Informed consent was taken from all 
participants in the study.

Statistical analysis
The data were coded, entered, and analyzed by  SPSS 

program version 14 ((Statistical Package for Social 
Sciences) IBM SPSS software package version 20.0. 
(Armonk, New York USA : IBM Crop); data were 
summarized as mean ±standard deviation and percentage. 
T test was used for comparison of mean of the two groups, 
Chi square was used for comparison of qualitative data. 
Pearson’s correlation test was used to test relation between 
two numeric variables.

RESULTS                                                                   
Disease duration was from 2 to 6 months in group A 

with mean 3.67±1.18 and 2–5 months in group B with 
mean 3.47±0.99 and 2–10 months in group C with mean 
5.87±2.33.

According to site of warts in group A, 7 patients were 
with penile warts, 4 patients were with scrotal warts, and 4 
patients were with anal warts; in group B, 11 patients were 
with penile warts 4 patients were with scrotal warts, and in 
group C, 9 patients were with penile warts, 4 patients were 
with scrotal warts and 2 patients were with anal warts, with 
no statistical significant difference.

In group A, 2 patients (13.3%) had complete response to 
PPD therapy, 8 patients (53.3%) had partial response, and 
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5 patients (33.3%) no response to treatment; in group B, 
4 patients (26.7%) had complete response to cryotherapy, 
6 patients (40%) partial response, and 5 patients (33.3%) 
no response to treatment; in group C, 7 patients (46.7%) 
had complete response, 6 patients (40%) partial response 
and 2 patients (13.3%) no response, with no statistical 
significant difference (Table 1). In group A, 2 patients 
(13.3%) were very satisfied about treatment response, 4 
patients (26.7%) were satisfied, 5 patients (33.3%) were 

slightly satisfied, and 4 patients (26.7%) were unsatisfied. 
In group B, 5 patients (33.3%) were very satisfied about 
treatment response, 3 patients (20%) were satisfied, 2 
patients (13.3%) were slightly satisfied, and 5 patients 
(33.3%) were unsatisfied. In group C, 6 patients (40%), 
were very satisfied, 2 patients (13.3%) were satisfied, 4 
patients (26.7%) slightly satisfied, and 3 patients (20%) 
unsatisfied. There was no statistically significant difference 
in patient satisfaction  between the three groups (Table 2).

Table 1: Relation between disease outcome and type of therapy.

P valuedP valuecP valuebP valueaCombined (n=15), 
No. (%)

Cryo only (n=15), 
No. (%)

PPD only (n=15), 
No. (%)

Outcome

7 (46.7%)4 (26.7%)2 (13.3%)Complete improvement

0.3490.1140.6210.3066 (40.0%)6 (40.0%)8 (53.3%Partial improvement

2 (13.3%)5 (33.3%)5 (33.3%)No improvement

PPD, purified protein derivative.

Table 2: Relation betweenpatient satisfaction and type of therapy

P valuedP valuecP valuebP valueaCombined (n=15), 
No. (%)

Cryo only(n=15), 
No. (%)

PPD only (n=15), 
No. (%)

Satisfaction

6 (40.0%)5 (33.3%)2 (13.3%)Very satisfied

0.3490.1140.6210.3062 (13.3%)3 (20.0%)4 (26.7%)Satisfied

4 (26.7%)2 (13.3%)5 (33.3%)Slightly

3 (20.0%)5 (33.3%)4 (26.7%)Dissatisfied

Patients with complete or partial improvement in urban 
areas were 26 (78.8%) and 7 (21.2%) in rural areas, while 
patients with no improvement were 7 (58.3%) in urban 
areas and 5 (41.7%) in rural areas, with no statistical 
significance between the two groups. In patients with 
complete or partial improvement, their disease duration 
ranged from 2 to 9 months with mean 4.21±1.93. Patients 
with no improvement ranged from 3 to 10 months with 

PPD, purified protein derivative.

mean 4.67±1.92 with no statistical significance between 
the two groups. The number of patients with complete or 
partial improvement with penile warts were 23 (69.7%), 
scrotal warts 8 (24.2%), and anal warts 2 (6.1%), while 
the number of patients with no improvement were 4 with 
penile warts (33.3%), 4 with scrotal warts (33.3%), and 
4 with anal warts (33.3%), with statistical significant 
difference P=0.028* (Fig. 1).
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DISCUSSION                                                                 
Immune system plays an essential  role in the spontaneous 

resolution of warts. The stimulation of immune response 
would subsequently destroy all warts on the body, rather 
than the locally treated lesion[13]. Treatment of warts is 
difficult for both patients and physician as well. No single 
therapy has been proven effective at achieving complete 
remission in every patient ; as a result, many different 
approaches exist[14]. The present study was carried out on 45 
patients with multiple genital and anal warts. The patients 
were divided into three groups. Group A (15 patients) were 
treated with PPD injection, group B (15 patients) were 
treated with cryotherapy using liquid nitrogen, and group 
C (15) patients were treated with combined PPD injection 
and cryotherapy. In group A (PPD), our results showed 
that 13.3% of patients had complete response, while 53.3% 
of patients had partial response and 33.3% of patients had 
no response to treatment. Similar studies showed variable 
results as Eassa et al.[15], study, which was performed on 40 
patients aged 20–35 years and presented with anogenital 
warts. Patients received intralesional PPD injection, and 
results showed complete response in 9 (47.5%), partial 
response in 15 (37.5%), and no response in 3 (7.5%) of 
the patients. Other study was by Nofal et al.[16], which was 
performed on 64 patients with genital warts, The largest 
wart was directly injected with intralesional tuberculin 
and results showed complete response in 9 (32.1%) of 
tuberculin group patients. The exact mechanism of the 
clearance of warts with tuberculin PPD is not known. Its 
injection into the HPV-infected tissue probably generates 
strong pro-inflammatory signals and attracts antigen-
presenting cells, which also recognize and process low-
profile HPV particles in the infected tissue. This leads 
to a strong adaptive immune response not only against 
Mycobacterium tuberculosis but also against HPV[17].

Immunotherapy induces a delayed-type hypersensitivity 
reaction that increases the ability of the immune system to 
recognize and clear HPV. The regression of warts at distant 
sites had not been established with other therapies[12].The 
trauma of the injection itself can also cause wart clearance 
in previously sensitized individuals[18].

The clearance of untreated distant warts strongly 
indicated the development of a widespread cell-mediated 
immunity against HPV as a response to intralesional 
antigen injection, and it represents the main advantage of 
the intralesional immunotherapy[19].

Moreover, results obtained by Amirnia et al.[20] study 
was performed on 69 patients with genital warts of 
which 77.1% of patients showed good response to PPD 
injections and 18.2% of patients showed good response 
to cryotherapy. The better results in the PPD group in 
this study may be obvious due to larger sample size of 
the study. In patients treated with PPD injection, we 
recorded pain in 7 patients (46.7%), flu-like symptoms in 
3 patients (20%), erythema in 3 patients (20%), while in                                                               
Saoji et al. (2016)[21] study, side  effects recorded were 
mild redness and swelling at the injection site in 3 patients 
(7.9%) and flu-like symptoms as low-grade fever and body 
ache in 1patient (0.6%).

In group B (cryotherapy), our results showed that 
26.7% of patients had complete response, 40% had 
partial response, and 33.3% had no response to treatment. 
However, results obtained by Jahic[21] study was performed 
on 50 patients with genital wart, of which 78% of patients 
showed complete response while 18% of patients showed 
no response.

Another study, by Mohanlal et al.[22], was performed 
on 40 patients with genital warts of which 20 patients were 

Fig. 1: Relation between outcome and characters of warts.
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under treatment with cryotherapy (6 sessions), 78.9% of 
patients showed complete response and 21.1% of patients 
showed no response. The better results may be attributed 
to more number of sessions. Also, Camargo et al.[23], study 
was performed on 48 patients with genital warts of which 24 
patients were under treatment with cryotherapy, of which 
50% of cryotherapy-treated patients were completely wart 
free without erosions.In cryotherapy patients, we recorded 
pain in 5 patients (33.3%), erosions in 3 patients (20%), 
and hypopigmentation in 8 patients (53.3%). In Jahic[21] 
study, side effects of cryotherapy were exudation in 78% 
of patients, swelling in 72% of patients, and pain in 66% 
of patients. In Camargo et al.[23], study, side effects of 
cryotherapy were superficial erosions reported in 37.5% of 
patients, mild-to-moderate pain in 100% of patients, and 
hypopigmentation in 45.8% of patients.

In group C (combined PPD and cryotherapy patients), 
our results showed that 46.7% complete response, 40% 
partial response, and 13.3% no response to treatment.

This is in accordance with study byAttwa et al.[24], 
who reported that the cryoimmuno-therapy group resulted 
in (40%) complete clearance of lesions, which was 
significantly superior to immunotherapy monotherapy 
clearance rate (20%).

In group C (combined PPD and cryotherapy patients), 
we recorded pain in 10 patients (66.7%), flu-like symptoms 
in 1 patient (6.7%), erythema in 4 patients (26.7%), and 
hypopigmentation in 7 patients (46.7%).

CONCLUSION                                                                 

Intralesional immunotherapy with PPD effectively 
cures warts that are present locally and also at distant sites. 
It is safe, economic, and efficacious. Combined PPD and 
cryotherapy was found to be the most effective treatment 
modality for genital warts followed by intralesional 
immunotherapy with PPD than that of cryotherapy.
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