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Abstract: Objective: The study aimed to evaluate the effectiveness and safety of hydrogen peroxide topical solution, 45%
(HP45) for treatment common warts.

Patients and Methods: A Prospective study (Before& After) conducted for the period one year (January 2020- January 2021)
at Tishreen University Hospital in Lattakia- Syria. 35 patients with common warts who received treatment with HP45 were
included in the study.

Results: The median age was 21years, 51.4% of patients were females. Most common sites of warts involvement were
dorsum of the hands (44.6%), followed by palm of hands (41.3%). A statistically significantly reduction in mean warts size
was occurred at the end of treatment (0.2+0.18 vs. 0.62+0.6, p:0.0001). Complete clearance was achieved in 51.2% of
patients, most of these cases were in the last session. The best response to the treatment was in warts located on the dorsum
of hands, with size less than 1 cm and duration of disease less than one year. Regarding of side effects, itching and stinging
were more frequently seen, followed by edema.

Conclusion: Topical application of HP45 was effective in removal of common warts. Except of itching and stinging, serious

side effects not occurred.
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Introduction.

Common warts are widespread benign epidermal neoplasms which occur in the mucosa and skin
[1]. They are caused by different strains of human papillomavirus (HPV) group that produce different
clinical types of warts, most commonly type 2, 4 followed by 1, 3, 27, 29, and 57(2, 3].

Warts affects equally males and females. They occur most frequently in children and young
adults, peak at 12 to 16 years and declining thereafter. The prevalence is estimated to be 10- 20% in
school- aged children [4, 5].

They are spread via person to person contact or indirectly by fomites, showers and swimming
pools that is carrying the virus. Common warts are usually located on the hands, feet, and appear either
alone orin groups [6].

Spontaneous disappearing occurs approximately in 65% of warts, but most patients demand
treatment because of the cosmetic disfigurement and tenderness. The available treatment options range
from tissue keratolysis to immunotherapy to tissue destructive. Although there are a variety of treatment
modalities, none is very effective in achieving complete response, and warts poses a therapeutic challenge
[7,8]. Thus, there is a significant need for a safe, effective, and cosmetically acceptable treatment.

Hydrogen peroxide (H202) is a reactive oxygen species which produced endogenously, and
damage lipids, proteins, and nucleic acids oxidatively. High concentration of H202 solution (45%), is first
approved by Food and Drug Administration (FDA) for treatment of raised seborrheic keratosis[9, 10].

Clinical trials showed that HP45 is effective in treating common warts. Although the exact
mechanism of this effect is not fully understood, it may result from oxidative damage induced by H202
which cause death to abnormal cells [11]. Therefore, the objectives of the study were to: 1- determine the
therapeutic efficacy and safety of HP45 in the treatment of common warts. 2- evaluate the association
between the response to treatment and demographic characteristics of patients. 3- evaluate the

association between the response to treatment and characteristics of lesions.
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Patients and Methods.

This is a Prospective study (Before& After) of a group of patients older than one year with
common warts attending the Dermatology Department's outpatient clinic at Tishreen University Hospital
in Lattakia- Syria during a one year period (January 2020 to January 2021). The following data were
recorded: demographic data (age, sex), size of warts, position and duration of disease. Exclusion criteria
were patients with one of the following: immune suppression, warts on trunk and extremities, previous
history of treatment with other modalities of therapy during the last two months, pregnancy, lactation,
patients with common vitiligo, or constitutional eczema.

The position was cleaned by alcohol, then HP45 was applied on the lesion with the use of
disposable applicator, and firm pressure for approximately 15 seconds, and then repeated in the same
order up to three times. Every patient has received a session every week for a maximum of 8 sessions, and
patients were followed for 3 months after the last session. Assessment was done by using clinical
photograph at the beginning of the study and during each treatment session to record reduction in the
size, number of warts, and side effects. The clinical response was graded into complete (complete cure)
and no response (no change in size and number of warts).

Ethical consideration: All patients were provided a complete and clear informed consent after

discussion about the study. This study was performed in accordance with the Declaration of Helsinki.

Statistical Analysis

Statistical analysis was performed by using IBM SPSS version20. Basic Descriptive statistics
included means, standard deviations (SD), median, Frequency and percentages. The Wilcoxon test was
used to compare two paired groups. Differences of distribution examined by using Fisher exact test. P

value <0.05 was considered as statistically significant.

Results.
Atotal of 35 patients with common warts who presented to the Department of Dermatology from
January 2020 to January 2021 were included in the study. The baseline characteristics of patients are as
given in table (1). The median age of patients who enrolled in the study was 21 years, 35.3% of the
patients were in the age group [10- 20[, and 51.40 % were female.
Table (1) Demographic characteristics of the study population

Variables Result

Age (years) 21 (5-55)

Efficacy and safety of topical application (100) salloum, Khaddam, Alkhair

of 45% hydrogen peroxide solution



£ 2022 (e = I ¥ dand) o Guabeal) dlaal) = iV asall g gl o glal) Alaa - o) pdi g  glall 4y jad) Alanal)

Variables Result

Age groups
<10

[10-20]

[20- 30]

[30-40]
>40
Sex
Male

Female

4 (11.8%)
12 (35.3%)
7 (20.6%)
2 (5.9%)
10 (28.6%)

17 (48.60%)
18 (51.40%)

As shown below (Table 2), the most common sites of warts involvement were dorsum of the

hands (44.6%) followed by palm of hands (41.3%). The median duration of disease was 7 months. There

was a significant reduction in lesion size at the end of the therapy (0.2+0.18 vs. 0.62+0.6) The response to

the treatment was complete in 51.2%.

Table (2) Distribution of the study population according to different parameters of warts

Variables

Sites of warts
Dorsum of hands
Palm of hands
Face
Dorsum of feet
wrist
Neck
Duration of disease (month)
Warts size (cm)
Before treatment
After treatment

Response to treatment

Complete response

No response

54 (44.6%)
50 (41.3%)
7 (5.8%)
6 (5%)
3(2.5%)
1(0.8%)
7 (2- 36)

0.62+0.6 (0.30- 4.30)
0.240.18 (0- 2)

62 (51.2%)
59 (48.8%)

82.3% of the cases with complete clearance of the lesions were in the sessions (8) of the therapy,

Figure (1)

Efficacy and safety of topical application

of 45% hydrogen peroxide solution

Salloum, Khaddam, Alkhair



£ 2022 (e = I ¥ dand) o Guabeal) dlaal) = iV asall g gl o glal) Alaa - o) pdi g  glall 4y jad) Alanal)

100% -
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -

0% — e B

Sessionl Session2 Session3 Session4 Session5 Session6 Session7 Session8

Figure (1) Distribution of the 62 warts with complete response according to the number of the
sessions
Complete response to the treatment was more frequently in patients with duration of disease<
1year (89.4% vs.1.6%, p:0.01), size of warts <1 cm (96.8% vs.3.2%, p: 0.03), and warts located on the
dorsum of hands (p:0.0001), Table (3).
Table (3) Association between response to treatment and the demographic characteristics of the

study population and parameters of warts

Response to treatment

Variables
Complete response No response
Sex
Male 10 (52.6%) 7 (43.8%) 0.6
Female 9 (47.4%) 9 (56.3%)
Age groups
<10 2 (11.1%) 2 (12.5%)
[10-20] 7 (38.9%) 5(31.3%)
[20- 30] 2 (11.1%) 5(31.3%) 0:09
[30-40] 1(5.6%) 1(6.3%)
402 7 (36.8%) 3(18.8%)
Duration of disease (years)
<1 61 (98.4%) 47 (79.7%) 0.01
>1 1(1.6%) 12 (20.3%)
Warts size (cm)
<1 60 (96.8%) 51 (86.4%) 0.03
12 2 (3.2%) 8 (13.6%)
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Response to treatment
Variables p- value
Complete response No response

Sites of warts

Dorsum of hands 47 (75.8%) 7 (11.9%)
Palm of hands 0(0%) 50 (84.7%)
Face 6 (9.7%) 1(1.7%)
Dorsum of feet 5 (8.1%) 1(1.7%) 0.0001
wrist 3(4.8%) 0(0%)
Neck 1(1.6%) 0 (0%)

As shown below (Table 4), most common side effects after each session were itching and stinging,

followed by edema and hypopigmentation.

Table 4 Distribution of the study population according to the side effects after each session

Session number Itching Stinging Hypopigmentation
1 8 (6.6%) 28 (23.1%) 27 (22.3%) 0 (0%)
2 12 (9.9%) 26 (21.5%) 29 (23.9%) 0 (0%)
3 9 (7.4%) 27 (22.3%) 26 (21.5%) 0 (0%)
4 10 (8.3%) 25 (20.7%) 26 (21.5%) 0 (0%)
5 11 (9.1%) 28 (23.1%) 27 (22.3%) 0 (0%)
6 7 (5.8%) 23 (19%) 24 (19.8%) 3(2.5%)
7 9 (7.4%) 26 (21.5%) 25 (20.7%) 3(2.5%)
8 5(4.1%) 28 (23.1%) 22 (18.2%) 3(2.5%)

Follow up- session 0 (0%) 0 (0%) 0 (0%) 3(2.5%)

Discussion.

Common warts may be aesthetically bothersome as well as medically worrisome to patients and
might affect the quality of life. Medical literature review revealed prior limited controlled clinical trials
evaluating the efficacy of HP45 in removal common warts.

The current study demonstrated that common warts were more frequently in children and
adulthood, and most common sites affected were dorsum and palm of the hands. The response to the
treatment at the end of the treatment was complete in 51.2% depending on the location of warts, size of
warts, and duration of the disease, without any correlation with age or sex of the patient. Improvement
was more frequently in lesions located on the dorsum of the hands, small size, and with shorter duration
of disease. Adverse effects were limited to local skin reactions, itching and stinging were the most
observed effects of the treatment.

The exact mechanism of HP45 for treatment common warts has not been fully elucidated. It may

be explained by the following: direct oxidation of organic tissues, generation of reactive oxygen species,
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and generation of local concentrations of oxygen that are toxic to warts cells [12]. These results are
comparable to the findings reported by previous studies.

Stephen et al., (2019) demonstrated the efficacy of HP45 topical solution in treatment common
warts. Complete response was achieved in 19%of the cases, and most side effects were mild to moderate
in severity. Hypopigmentation was the most common complications seen [13].

Aclaris therapeutics (2019), trial 1: This trial showed that complete clearance was achieved in
15.7%. Aclaris therapeutics (2019), trial 2: This trial also demonstrated that complete clearance was
achieved in 13.1%[14].

Side effects of the previous trials were mild in 34.6%, moderate in 17.3%, and most of these
adverse events were application site pain, scabbing, erythema, and erosion[14].

Complete cure rates attained by HP45 varied between trials ;this can be attributed to many factors
which include: age, wart type, durations of the warts.

In summary, treatment with topical HP45 solution provides noninvasive, safe and effective

method in treating common warts.

References.

1- Sterling), Gibbs S, Hussain S (2014). British Association of Dermatologists, guidelines for the
management of cutaneous warts. Br | Dermatol.171:696- 712

2- Doorbar ), Egawa N, Griffin H (2015). Human papillomavirus molecular biology and disease
association. Rev Med Virol.25:2- 23.

3- Bruggink S, Bavinck ), Quint W (2012). Cutaneous wart associated HPV types: Prevalence and relation
with patient characteristics. | Clin Virol.55:250- 255.

4- Rush |, Dinulos ] (2016). Childhood skin soft tissue infections: new discoveries and guidelines
regarding the management of bacterial soft tissue infections, molluscum contagiosum, and warts. Curr
Opin Pediatr.28:250- 257.

5- Cubie H (2013). Diseases associated with human papillomavirus infection. Virology.445:21- 34.

6- Abeck D, Tetsch L, Luftl M (2019). Extragenital cutaneous warts: Clinical presentation, diagnosis and
treatment. Journal of the German society of Dermatology.17:613- 634.

7- Gerlero P, Hernandex A (2016). Treatment of warts in children: an update. Actas
Dermosifililiogr.107:551- 558.

8- Lynch M, Cliffe ] (2014). Management of cutaneous viral warts. BMJ. 348:3339.

9- Marinho H, Real C, Cyrne L (2014). Hydrogen peroxide sensing, signaling and regulation of
transcription factors. Redox Biol.2:535- 562.

10- Afansev | (2010). Signaling by reactive oxygen and nitrogen species in skin disease. Curr Drug

Metab.11:409- 414.

Efficacy and safety of topical application

of 45% hydrogen peroxide solution (104) Salloum, Khaddam, Alkhair



22022 G = J ¥ adad) = Cualaad) alaal) - A aual) g ddal) ajw\zd.aa-&b.ﬁﬂ ﬂje}ﬂ@ﬂ\w\

11- Linley E, Denyer S, McDonnell G (2012). Use of hydrogen peroxide as a biocide: new consideration of
its mechanisms of biocidal action. ] Antimicrob Chemother.67:1589- 1596.

12- LiuJ, Wang Z (2015). Increased oxidative stress as a selective anticancer therapy.Oxid Med Cell
Longev.2015:294303.

13- Stephen K, Stacy R (2019). Efficacy and safety of hydrogen peroxide topical solution 45% (w/w) for
treatment of common warts: 8 weeks results from the phase 2 wart- 203 trial. ] Am Acad Dermatol.

14- Aclaris therapeutics (2019). A- 101 45% Topical solution meets primary and all secondary efficacy
endpoints in second successful pivotal phase 3 clinical trial for the treatment of common warts

(THWART- 1).

Efficacy and safety of topical application

of 45% hydrogen peroxide solution (105) Salloum, Khaddam, Alkhair



