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Summary

Background: Warts, or verrucae, are benign epithelial profilerations of skin and

mucosa caused by infection with HPV and poses a challenge to treat.

Objective: To compare between single and microneedling-assisted multipuncture

techniques of intralesional application in treatment of plantar warts.

Methods: The study included 60 Patients who were divided into two groups (A&B).

Each group consisted of (30) patients. Group (A) subjects received intralesional bleo-

mycin with a single injection using syringe needle. For Group (B) subjects, we com-

bined microneedling with topical spraying of bleomycin (MN + Bleo) and followed

by occlusion for 2 hours.

Results: The results revealed complete clearance of warts in 21 patients in group

(A) (70%) whom were treated by intralesional (IL) bleomycin vs 25 patients (83.3%)

in group (B) whom were treated by spraying of bleomycin following microneedling.

Side effects other than pain, erythema, and transient induration were relatively

infrequent, and no nail changes or Raynaud’s phenomenon was observed in both

groups.

Conclusion: We established a good safety and efficacy profile for bleomycin in

plantar wart treatment and we demonstrated that microneedling followed by bleo-

mycin spraying had a higher clearance and proved less painful as opposed to bleo-

mycin injection.

K E YWORD S
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1 | INTRODUCTION

Plantar warts are a common problem that poses a challenge to der-

matologists and physicians as such. Despite the many modalities

available for treating such condition yet almost 60% report failure

while as much as 25% of patient seek multiple modalities.1-6

Bleomycin had been used since the seventies of last century for

eliminating warts and despite almost six decades of use, yet reports

and studies show discrepancies among cure rates that range from 0

up to 100% in certain circumstances. Blemoycin inhibits the deoxyri-

bonucleic acid (DNA) and protein synthesis and hence can induce

tissue death.7

Different concentration techniques were used ranging from

0.1 U/mL and up to 3 U/mL and different methods for delivery of

blemoycin, namely intralesional, sublesional, perilesional, and multi-

puncture techniques, were assessed by a number of studies with

variable outcomes.8 It is hypothesized that the reason for the large

variability of cure rate is due to poor bleomycin infiltration and lack

of full coverage of large areas. One main disadvantage of IL bleomy-

cin injection is the severe pain associated with the injection.9

To increase infiltration, area of coverage, and decrease pain asso-

ciated with the IL injection, we assessed a novel minimally invasive

method of combining microneedling with spraying of bleomycin and

occlusion vs intralesional injection of bleomycin. An advantage of
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this technique is that it creates transient, aqueous pores in the

outermost layer of the skin that can fortify the drug delivery and

decrease pain and side effects.

2 | PATIENTS AND METHODS

2.1 | Patients

Sixty patients with plantar warts were enrolled into the current

study. The patients were recruited from April 2017 to July 2017.

Informed written consents were obtained from all participants before

approval of the ethical committees were obtained to proceed.

Patients were divided into two groups (A&B). Each group consisted

of (30) patients. Group (A) subjects received intralesional bleomycin

injections. For Group (B) subjects, we combined microneedling with

spraying of bleomycin and this was followed by occlusion for

2 hours. Pregnant, lactating, immunosuppressed, and those patients

with chronic liver disease, renal disease, and peripheral vascular dis-

ease were all ruled out of the study.

2.2 | Injection technique

Bleomycin (Bleocin, Nippon Kayaku Co. Ltd, Japan) is typically

supplied in 15 U vials. The preparation was diluted first with

5 mL normal saline. Just before injection, the preparation was

further diluted by adding (2 mL) of lidocaine (2%), double the

amount taken from the vial, so that the concentrations become

1 U/mL (1 mg/1 mL). Overlying calluses were pared with a

number 15 blade, and injections were performed every 2 weeks

for a maximum of 4 sessions. A maximum of 5 warts were trea-

ted per patient in 1 session. The maximum total amount of

bleomycin injected into a patient in one session was 1 U/1 mL

(1 mg/mL).

In group A, bleomycin was injected into the base of the wart

using an insulin syringe. Injection was continued until each wart had

blanched while in group B, microneedling was performed on the

lesion using a microneedling pen type device with a 1-cm tip diame-

ter at a 2-mm depth setting for 2-3 minutes, followed by spraying of

the prepared bleomycin on the lesion/s and then occlusion applied

for 2 hours. Clinical changes or adverse reactions were recorded

every 2 weeks for the 2 months of treatment and monthly there-

after. Clinical images were recorded using a HUAWEI GRA-UL10/13

mega pixel camera before treatment and every 2 weeks after the

last session.

2.3 | Follow-ups

Follow-up visits were scheduled 3 months after the last session to

detect recurrence. Patients were considered cleared if all warts com-

pletely resolved; patients were considered partially responsive if

some of the warts remained unchanged. The treatment was consid-

ered to have failed if no response was observed in any of the

lesions.

2.4 | Statistical analysis

Fisher’s exact test was used to assess any difference in terms of

response rate at the two timepoints between the control arm and

the experimental arm. SPSS software (version 17.00, SPSS, Chicago)

was used for statistical analysis. A P-value of less than .05 was con-

sidered to indicate statistical significance.

3 | RESULTS

Sixty patients were recruited for the study. Group (A): included 30

patients their ages ranged from 15 to 40 years with a Mean � SD

(24.5 � 8.06). They were 22 males (73.3%) and 8 females (26.7%).

Group (B): included 30 patients their ages ranged from 15 to

40 years with a Mean � SD (26.63 � 8.06). They were 18 males

(60.0%) and 12 females (40.0%). The baseline parameters (age, sex,

size of warts, and wart duration) between the two groups were sta-

tistically comparable, and no significant statistical difference was

observed. Twelve patients had been treated unsuccessfully with sin-

gle or combination therapies, including cryotherapy and chemical

cautery while forty-eight patients had received no previous treat-

ment of any kind (Table 1; Figures 1-4).

The results of this study revealed complete clearance of the

injected warts in 21 patients (70%), partial response in 9 patients

(30%) of group (A). while in group (B), complete clearance of the

treated warts was observed in 25 patients (83.3%), and partial

response in 5 patients (16.7%). There was no statistically significant

difference observed between the therapeutic responses of both

studied groups (Table 2).

In group A patients, a mean of 3.30 � 0.75 sessions was needed

to reach complete response while 2.57 � 0.86 sessions were needed

to reach complete response among group B which was statistically

significant P < .001. There was no statistical significance difference

between the two groups in the number of responding cases in 1st

TABLE 1 Comparison between the 2 studied groups as regard
age and sex

Variable
Group A
(n = 30)

Group B
(n = 30) t P

Age: (year)

Mean � SD 24.5 � 8.06 26.63 � 8.06 0.000b 1.000

Median (IQR) 23.5 (20-33) 24.5 (20-33)

Range 15-40 15-40

Variable No (%) No (%) v2 P

Sex

Male 22 (73.3%) 18 (60.0%) 1.200a .273

Female 8 (26.7%) 12 (40.0%)

aChi-square test.
bIndependent t test.

P-value > .05: Non significant; P-value < .05: Significant; P-value < .01:

Highly significant.
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session, 3rd session, and 4th session. But there were highly statisti-

cal significance difference between them in 2nd session (Table 3).

The relation between the size of warts and the response rate in

the two studied groups showed no statistically significant difference.

Similarly, no significant association was found between the thera-

peutic response and previous treatment of warts in both groups.

3.1 | Adverse effects

Side effects other than pain, erythema, and transient induration were

relatively infrequent. No nail changes or Raynaud’s phenomenon was

observed in both groups. Less pain was reported among the micro-

needling group which was statistically significant (Table 4).

3.2 | Recurrence

In this study, no recurrence was observed in any of the studied

patients after the 6-month follow-up period in both groups.

4 | DISCUSSION

Warts are one of the commonest and most challenging conditions

encountered by physicians. Lots of treatment modalities had been

utilized over the years with no real satisfactory treatment that

directly eliminates the virus from the skin but instead the majority of

treatments perform destruction on the involved tissues.10

Bleomycin is derived from “Streptomyces verticillus” and has an

antiviral activity by inhibiting DNA synthesis. Despite the fact that

many reports exists on the intralesional injection techniques of bleo-

mycin in warts, yet very few studies are available about the multi-

puncture technique and with a few number of cases. There is no

concensus about the procedure for application, the frequency of

application, concentration, and dosing schedule ending up with bleo-

mycin being level 1 strength of evidence in treating warts.11

In the current study, we used intralesional bleomycin with single

and multiple puncture techniques induced by microneedling. Among

the first to use the multipuncture technique for different types of

(A) (B)

F IGURE 1 Female patient, 20 y old,
with multiple planter warts about
0.5 9 0.5 cm of 9 mo of duration showed
complete response after three sessions. (A)
Before treatment. (B) 2 wk after three
sessions of intralesional bleomycin.
(Group A)

(A) (B)

F IGURE 2 Female patient, 25 y old,
with a single planter wart about 1 9 1 cm
of 15 mo duration showed complete
response after two sessions. (A) Before
treatment. (B) 2 wk after two sessions of
intralesional bleomycin. (Group A)

(A) (B)

F IGURE 3 Male patient, 37 y old, with
a single planter wart about 2 9 2 cm of
4 y duration showed complete response
after three sessions. (A) Before treatment.
(B) After three sessions of microneedling-
assisted bleomycin spraying. (Group B)
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warts was Shelley and Shelley12 via a bifurcated vaccination needle

to introduce bleomycin sulfate (1 U/mL) into warts. They reported a

92% clearance rate and no recurrence for up to 6 months during

their follow-ups. Another early multipuncture technique report came

from Munn and colleagues13 who applied topical bleomycin on warts

and pricked the solution into the wart using a Monolet needle. They

reported 92% clearance. Another modification to the technique was

performed by Sardana14 who used needle pricking followed by bleo-

mycin spraying and occlusion for periungual wart in a single case

report. They repeated the process monthly and for five times and

described no recurrence thereafter.

Alghamdi and Khurram in their two reported studies utilized the

multipuncture techniques to administer very low concentrations

(0.1 U/mL) of bleomycin translesionally for periungual and plantar

warts. Their clearance rates were 86.6% and 74%, respectively.15,16

A recent case report used a microneedling pentype device with a

1-cm tip diameter at a 2-mm depth setting for 2-3 minutes, with

intermittent topical application of 1 U/mL bleomycin. A total of 0.2-

0.5 mL of bleomycin were applied to the lesion, and 4 treatments

were carried out on monthly basis. They established complete clear-

ance to their 3 cases.17

Tamel and Karakas-Akman reported a case which responded to

multipuncture administration of bleomycin for a recalcitrant plantar

wart and multipuncture technique using a higher concentration of

bleomycin (3 U/mL).18

In the current study, the warts were firstly pricked by dermapen

then 1 mL of the prepared solution of bleomycin (1 mg/1 mL) was

sprayed on to the wart tissue and occlusion was applied for 2 hours.

The majority of multipuncture reports in literature were performed

on small patient samples and mostly presented as case reports. The

(A) (B)

F IGURE 4 Male patient, 31 y old, with
a single planter wart about 2 9 2 cm of
8 mo of duration showed complete
response after two sessions. (A) Before
treatment. (B) After two sessions
microneedling-assisted bleomycin spraying.
(Group B)

TABLE 2 Comparison between the two studied groups regarding
the size of the warts, previous modalities of treatment and current
study treatment success rates

Size

Group A Group B

v2 PNo % No %

Size

<1 cm 17 56.7% 18 60.0% 0.069* .793

>1 cm 13 43.3% 12 40.0%

Variable

Group A Group B

v2 PNo % No %

Therapy

No previous therapy 22 73.3% 26 86.7% 1.667* .197

Had previous therapy 8 26.7% 4 13.3%

Cryocautery 6 75.0% 4 100.0% 1.200* .273

Chemical cautery 2 25.0% 0 0.0%

Overall response

No 0 0.0% 0 0.0% 1.491* .474

Partial 9 30.0% 5 16.7%

Complete 21 70.0% 25 83.3%

TABLE 3 Comparison between the responses to treatment in
different sessions among the two studied groups

Variable

Group A Group B

v2 PNo % No %

Response Session 1:

No 12 40.0% 6 20.0% 5.231 .073

Partial 18 60.0% 21 70.0%

Complete 0 0.0% 3 10.0%

Response Session 2: (n = 30) (n = 27) 7.917 .005

Partial 25 83.3% 13 48.1%

Complete 5 16.7% 14 51.9%

Response Session 3: (n = 25) (n = 13) 1.052 .305

Partial 14 56.0% 5 38.5%

Complete 11 44.0% 8 61.5%

Response Session 4: (n = 14) (n = 5) 2.423 .120

Partial 9 64.3% 5 100.0%

Complete 5 35.7% 0 0.0%

MvNemar 43.862 24.974

P <.001 <.001

TABLE 4 Comparison between the complications of treatment
among the two studied groups

Variable

Group A
(N = 30)

Group B
(N = 30)

v2 PNo % No %

Pain 30 100.0% 6 20% 40.000 .001*

Erythema 14 46.7% 16 53.3% 0.267* .605

Edema and induration 6 20.0% 5 16.7% 0.111* .739

Nail changes 0 0.0% 0 0.0% 0.000* 1.000

Raynaud’s phenomenon 0 0.0% 0 0.0% 0.000* 1.000
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differences in this study population, the number of the studied

patients, the sensitivity degree and concentration of bleomycin, and

the number, type, duration, and resistance of warts may be responsi-

ble for the difference between the present study and other related

studies on intralesional bleomycin with multiple puncture techniques.

No statistically significant association was found between the

therapeutic response of both groups and the different clinical vari-

ables, including age, sex, site, size, duration, and previous therapy of

warts. However, statistically significant difference was found

between the two groups in the number of treatment sessions where

a more rapid response and a less number of the treatment sessions

were observed in the microneedling group.

Adverse effects in both groups were mild, transient, and insignifi-

cant. Pain was constant finding in all of the studied patients of group

A (100%) while only (20%) of the studied patients of group B reveled

pain which typically lasting 24-72 hours. It is worth mentioning that

pain following single puncture injection of bleomycin into or beneath

warts may persist for a week. Local reactions such as erythema and

edema were frequently reported in both groups. There was no recur-

rence of the lesions after the 6-month follow-up period in the two

groups.

Microneedling-assisted multipuncture technique has an advan-

tage of reducing deep injection of higher concentrations of bleomy-

cin, providing a more homeogenous distribution of the bleomycin

throughout the entire wart and producing less pain as well as fewer

tendencies to any adverse events.

In conclusion, intralesional bleomycin seems to be a promising

effective and safe remedy for plantar warts with good cure rates and

excellent safety profile and less painful with microneedling-assisted

multipuncture technique. Further studies on larger populations are

recommended, and long follow-up of the patients is mandatory to

assess possible recurrences and to evaluate the long-term efficacy

CONFLICTING INTERESTS

The author(s) declared no potential conflicts of interest with respect

to the research, authorship, and/or publication of this article.

ORCID

Mohamed L. Elsaie http://orcid.org/0000-0001-7541-5241

REFERENCES

1. Agius E, Yu RC. Dermojet delivery of bleomycin for the treatment of

recalcitrant plantar warts. J Dermatolog Treat. 2006;17:112-116.

2. Evans WE, Yee GC, Crom WR, Pratt CB, Green AA. Clinical pharma-

cology of bleomycin and cisplatin. Head Neck Surg. 1981;4:98-110.

3. Piguet PF, Collart MA, Grau GE, Kapanci Y, Vassalli P. Tumor necro-

sis factor/cachectin plays a key role in bleomycin-induced pneu-

mopathy and fibrosis. J Exp Med. 1989;170:655-663.

4. Thappa DM, Chiramel MJ. Evolving role of immunotherapy in the

treatment of refractory warts. Indian Dermatol Online J. 2016;7:364.

5. Dobson JS, Harland CC. Pulsed dye laser and intralesional bleomycin

for the treatment of recalcitrant cutaneous warts. Lasers Surg Med.

2014;46:112-116.

6. Stanley MA, Sterling JC. Host responses to infection with human

papillomavirus. Curr Probl Dermatol. 2014;45:58-74.

7. Kruter L, Saggar V, Akhavan A, et al. Intralesional bleomycin for

warts: patient satisfaction and treatment outcomes. J Cutan Med

Surg. 2015;19:470-476.

8. Lee JY, Kim CW, Kim SS. Preliminary study of intralesional bleomycin

injection for the treatment of genital warts. Ann Dermatol

2015;27:239-241.

9. Soni P, Khandelwal K, Aara N, Ghiya BC, Mehta RD, Bumb RA. Effi-

cacy of Intralesional Bleomycin in Palmo-plantar and Periungual

Warts. J Cutan Aesthet Surg. 2011;4:188-191.

10. William VM, Filippova M, Sato U. HPV DNA integration and carcino-

genesis: roles of inflammation and oxidative stress. Future Virol.

2015;6:45.

11. Pasquali P, Freites-Martinez A, Gonzalez S, Spugnini EP, Baldi A.

Successful treatment of plantar warts with intralesional bleomycin

and electroporation: pilot prospective study. Dermatol Pract Concept.

2017;7:21-26.

12. Shelley WB, Shelley ED. Intralesional bleomycin sulfate therapy for

warts. A novel bifurcated needle puncture technique. Arch Dermatol.

1991;127:234-236.

13. Munn SE, Higgins E, Marshall M, Clement M. A new method of

intralesional bleomycin therapy in the treatment of recalcitrant

warts. Br J Dermatol. 1996;135:969-971.

14. Sardana K, Garg V, Relhan V. Complete resolution of recalcitrant

periungal/subungal wart with recovery of normal nail following

‘prick’ method of administration of bleomycin 1%. Dermatol Ther.

2010;23:407-410.

15. AlGhamdi KM, Khurram H. Successful treatment of periungual warts

with diluted bleomycin using translesional multipuncture technique:

a pilot prospective study. Dermatol Surg. 2011;37:486-492.

16. Alghamdi KM, Khurram H. Successful treatment of plantar warts

with very diluted bleomycin using a translesional multipuncture

technique: pilot prospective study. J Cutan Med Surg. 2012;16:250-

256.

17. Konicke K, Olasz E. Successful Treatment of Recalcitrant Plantar

Warts With Bleomycin and Microneedling. Dermatol Surg. 2016;42:

1007-1008.

18. Temel AB, Akman-Karakas A. Successful treatment of plantar warts

with Bleomycin using multi-puncture technique and review of multi-

puncture applications. J Res Dev 2016;4:137.

How to cite this article: Al-Naggar MR, Al-Adl AS, Rabie AR,

Abdelkhalk MR, Elsaie ML. Intralesional bleomycin injection vs

microneedling-assisted topical bleomycin spraying in

treatment of plantar warts. J Cosmet Dermatol. 2019;18:124–

128. https://doi.org/10.1111/jocd.12537

128 | AL-NAGGAR ET AL.

View publication statsView publication stats

http://orcid.org/0000-0001-7541-5241
http://orcid.org/0000-0001-7541-5241
http://orcid.org/0000-0001-7541-5241
https://doi.org/10.1111/jocd.12537
https://www.researchgate.net/publication/324722426

