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Introduction: Warts are benign proliferations of skin and mucosa caused by human papilloma virus (HPV). 

Over 100 subtypes of HPV are recognized with affinity for different body parts. Warts are generally self-

limiting and resolve spontaneously over the period of months to years, hence can be left untreated 

sometimes. Indications for treatment include pain, functional impairment, cosmetic reasons, and the risk of 

malignancy
1-4

. There are a large number of treatment options available, including medical modalities 

(salicylic acid, trichloroacetic acid and photodynamic therapy), surgical and destructive procedures 

(electrocoutery, laser ablation, cryosurgery, surgical excision), immune-modulators (contact sensitizers, 

imiquimod, intralesional interferons and oral levamisole, cimetidine or zinc sulfate with variable success
1-6

). 

There is no treatment proven to be 100% effective. Bleomycin, an antibiotic derived from Streptomyces 

verticillus, selectively affects squamous cells and reticulo-endothelial tissue. It inhibits DNA and protein 

synthesis, triggers apoptosis, causes acute tissue necrosis and stimulates an immune response
1
. Intralesional, 

sublesional, perilesional and translesional multipuncture techniques for bleomycin delivery has been used 

with variable efficacy
7-10

. Use of intralesional injections of bleomycin has increased widely in recent past 

and it has proved effective and safe, hence we have conducted this study for evaluation of its use in 

treatment of warts. 

Methods: The study was conducted at Zonal Hospital, Mandi, Himachal Pradesh, India from April 2019 to 

March 2020. Fifty consecutive patients were enrolled in study having cutaneous warts including common 

warts, plantar, palmar and periungual warts. Clinical and demographic profile including age, sex, and 

duration of warts and history of any previous treatment was noted. Investigations including complete 

haemogram, liver and kidney function tests and serology for HIV were carried out at baseline and end of 

study. Pregnancy, lactation, age <12 years, immunosuppression due to any disease or drugs were taken as 

exclusion criteria. Patients requiring more than 2mg of bleomycin injections on a single visit were also 

excluded. Clinical photographs at each visit were taken.  
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Methods: The study was conducted at Zonal Hospital Mandi, Himachal Pradesh after obtaining consent 

from participants.  

Procedure: Bleomycin is available in powder form in a vial containing 15 mg of drug. Stock solution was 

made by adding 5 ml of distilled water. Two parts of lignocaine 2% and one part of bleomycin stock 

solution was used for injection. Each wart was cleaned with spirit and insulin syringe was used for 

intralesional injections till complete blanching was achieved. Total dose for injection did not exceed 2 mg at 

each visit. Patients were prescribed oral diclofenac 50 mg b.i.d for 3 days and oral co-amoxiclav 625 mg 

t.d.s for 5 days. Patients were followed up at 2 and 4 weeks for paring of eschar and second dose of 

bleomycin injection. Patients were evaluated at 12 weeks since first injection for clinical outcome. Patients 

were advised to report immediately in case of any adverse reaction.  

Evaluation of clinical improvement: Clinical photographs were taken at baseline; follow up visits and 12 

weeks for comparison. Clinical response was graded as: complete clearance, partial clearance and no 

response. 

Results: Out of 50 patients, 42 completed the study comprising 20 males and 22 females, with age between 

13 to 61 years. Eight patients did not complete the study. The number of warts varied from 1 to 15, localized 

over plantar surface in 13 patients, palmar surface in 11 patients, peri-ungual in 5 patients, common warts 

localized over dorsum of hand and feet in 12 patients and a single patient had mosaic wart located over 

plantar surface. Twenty-three patients had received treatment for warts in past, including electro-cautery, 

salicylic acid and lactic acid, oral zinc, corn cap and various homeopathic and indigenous medications. Out 

of 42 patients, 38 had complete clearance of warts after 12 weeks, 3 had partial clearance and 1 patient did 

not show any response. It was observed that patients having smaller wart size (<10 mm) showed rapid 

clearance as compared to patients having larger warts. Number of warts and history of previous treatment 

did not have any negative impact on final outcome, nor did any systemic disease, as 5 of our patients were 

diabetic and 3 were hypertensive. 

Most common side effect encountered was pain and burning sensation, experienced by every patient at the 

time of injection. Some patients had pain lasting upto 3 days after receiving injections, however it was 

managed easily with oral diclofenac 50 mg b.i.d. Hyperpigmentation was seen in 27 patients at the site of 

injection, which resolved completely in time. Textural changes were seen in 3 patients, which also improved 

over time. Secondary infection at site of injection was seen in 2 patients, one out of them was diabetic and 

both were managed with oral antibiotics. A single patient developed mild scarring over dorsum of hand. No 

nail changes were seen in any of our patients. None of our patients had any hematological or biochemical 

abnormalities at the end of study and all of cured patients were very satisfied with the final outcome (Likert 

scale-5) 
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Table1: Baseline profile of patients 

 

       Age  

<20 12 

20-40 21 

>40 9 

    Gender   

Male 20 

Female 22 

Site  n= number of patients   n=number of warts 

Plantar 13 40 

Palmar 11 31 

Periungual 5 11 

Common 12 35 

Mosaic  1 1 

Response to treatment  Total patients cured 

n=42(%) 

Total warts cleared 

n=118(%) 

Complete clearance 38(90.47) 112(94.91) 

Partial clearance 

 

3(7.14) 

 

5(4.23) 

No response 1(2.38) 1(0.84) 
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Table2: clearance of warts at the end of study period 

Site  Number  Cleared (%) Partial (%) No response 

(%) 

Plantar  40 37(92.5) 3(7.5) 0 

Palmar  31 29(93.54) 2(6.45) 0 

Peri-ungual  11 10(90.9) 1(9.09) 0 

Common warts 35 32(91.4) 2(5.71) 1(2.85) 

Mosaic  1 1(100) 0 0 

 

 

 

 

 

 

 

 

 

 

Figure 2: Resolution of warts 
over dorsum of hand without 
any skin changes. In second 
picture(B), eschar following 
bleomycin injection can be 
seen. 

Figure 1: Complete 
resolution of periungual 
warts following 
intralesional bleomycin 

Figure 3: Showing complete clearance of 
mosaic plantar warts. Eschar following 
bleomycin injection can be seen. No 
residual textural or pigmentary changes 
were seen.  

Figure 4: Clearance of palmar wart 
with minimal textural changes, which 
disappeared with time. 
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Discussion: Cutaneous warts are very common infection encountered in dermatology OPD and children 

aged between 12 to 16 years of age are frequently affected. Most studies do not include children, as warts 

are mostly self-limiting in children. However, children with treatment resistant warts may be potential 

reservoirs of transmission of HPV infection.
11

 Nevertheless; peri-ungual and plantar warts may be painful 

and over hand may cause significant cosmetic disfigurement. Most common indications for treatment 

include pain, cosmetic disfigurement, functional impairment and risk of malignancy. A large number of 

treatment options are available for warts including medical (Salicylic acid, Podophyllotoxin, Trichloroacetic 

acid, Formaldehyde, 5-flurouracil, Photodynamic therapy), surgical and destructive methods 

(Electrocautery, Cryosurgery, Laser ablation, Surgical excision and intralesional bleomycin) and immune-

modulators (Topical contact sensitizers, Imiquimod, Intralesional interferons, Intralesional MMR, BCG, 

PPD and candida antigen, Oral levamisole, Cimetidine, Zinc sulphate). However none has proven to be 

100% effective.  

Although bleomycin is yet not approved by USFDA for treatment of warts, it has shown excellent results 

with up to 97% cure rates in some studies (table 3 and 4). Concentrations of bleomycin varying between 

0.15% and 0.05% have been used for treating warts.
7 

Soni et al used intralesional bleomycin (1 mg/ml) to 

treat 85 palmo-plantar and periungual warts with high efficacy.
15

 They observed complete resolution of 82 

(96.5%) warts after one or two intralesional injections of bleomycin within 12 weeks.  

 

Table3: Therapeutic outcome following different techniques of bleomycin injection 

Technique  Dosage and schedule Cure

- 

rates

(%) 

Remarks  

Prick with monolet 

needle
9
 

1 mg/mL repeated monthly  

until clearance of warts  

92 Included 

palmoplantar and 

periungual warts  

 

Multiple pricks with 

bifurcate needle
10

 

1.0 mg/ml  

 

92 Included 

periungual and 

genital warts  

 

Dermojet
12

 1-3 ml bleomycin (1.0 mg/ml)  

 

89.9  

 

Included 

recalcitrant 

palmoplantar warts  

 

Pulsed dye laser 

with bleomycin
13

 

Laser 7 mm spot, fluence 10 

J/cm2, +  

Bleomycin 0.5 mg/ml  

89 Resistant warts. 

Immunosupressed 

patients were also 

included  

 

Micro-needle 

patch
14

 

Micro needle patch containing 

15% bleomycin  

 

61.9 Common warts 

including plantar 

warts  
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Table4: Therapeutic outcome following different intralesional injections of bleomycin  

 

Soni et al
15

 

 

Two injections 2 weeks apart 

in 1 mg/ml strength and 

followed up to 1 year  

96.5 Included 

palmoplantar and 

periungual warts  

 

Sollitto et al
16

 

 

1 mg/ml at 0, 1 week, 1 

month and followed up to  

6 months  

65.4 Mosaic plantar 

warts  

 

Hayes and 

O’Keefe
17

 

 

1 mg/ml at 0, 3, 6 weeks final 

assessment at 3months  

 

76 Included 

periungual and 

plantar warts  

 

Amer et al
18

 

 

0.1 ml for <5 mm and 0.2 for 

>5 mm of 1 mg/ml 

bleomycin, 2 injections 2 

weeks apart for 8 weeks  

 

47.6 Plantar warts  

 

Bunney et al
19

 

 

0.5 mg/ml at 0, 3, 6 weeks 

and assessed at 12 weeks  

 

76 

66 

 Included 

treatment 

resistant warts.  

 In extended 

parallel study.  
 

Dhar
20

 

 

1 mg/ml 3 weeks apart for 

maximum 4 injections  

 

97 Efficacy of IL 

bleomycin and 

cryotherapy was 

compared  

 

Shumer and 

O’Keefe
21

 

 

1 mg/ml 2 weeks apart and 

followed up to 12 months  

 

60 Warts of 

periungual and 

other skin areas 

responded better 

than plantar warts  

 

Aziz-Jalali et al
22

 

 

1 mg/ml 4 weeks apart for 

maximum of 3 doses and 

followed up for 6 months  

 

73 Included 

periungual warts  

 



www.ijcrt.org                                                                     © 2021 IJCRT | Volume 9, Issue 3 March 2021 | ISSN: 2320-2882 

IJCRT2103581 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 5039 
 

Barkat et al
23

 

 

1mg/ml 2 weeks apart for 

maximum of 4 injections  

 

69.3  

 

Plantar warts 

Unni and Tapare
24

 

 

1 mg/ml 2 injections 2 weeks 

apart and followed up to six 

months  

 

93.1 Common warts 

Mehta et al
25

 

 

1 mg/ml 2 injections 2 weeks 

apart and followed up for 6 

months  

 

85 Common warts 

including 

periungual warts  

 

 

We found this treatment modality highly effective in treatment of warts, with overall cure rates of 90.47%, 

partial response was seen in 7.14% patients and a single patient did not show any improvement. Cure rates 

were of 92.5% for plantar warts, 93.54% for palmar warts, 90.9% for peri-ungual warts, 91.4% for common 

warts over dorsum of hands and feet. Comparably, Salk and Douglas reported cure rate of 87% with 

intralesional bleomycin in treatment of plantar warts
28

. 

In a similar study, cure rates of 85.7% were obtained in peri-ungual warts with one or two treatment 

sessions of bleomycin sulfate using translesional multipuncture injections
26

.
 
Sollitto et al

16
 achieved a cure 

rate of 67 % in mosaic plantar wart with intralesional bleomycin injection. We had a single patient with 

similar presentation, who showed complete resolution of wart. 
 

In general, cure rates with intralesional bleomycin (1 mg/ml) by other techniques such as dermojet was 

77.5%, while it was 92% with monolet and bifurcated needle prick method in two separate studies
9,10,12

. 

This variability may be due to inadequate concentration of bleomycin in wart tissue when delivered through 

bifurcate or monolet needle or dermojet techniques, as some amount of drug remains over the surface of 

wart with resultant wastage.  

The efficacy of intralesional bleomycin in warts has been found superior to placebo, cryotherapy and pulsed 

dye laser, etc. Shumer and O’Keefe in a placebo controlled double blind study found intralesional 

belomycin superior in efficacy with cure rates of 60% for plantar warts and 94% for periungual warts
21

. 

A significantly less number of treatment sessions for bleomycin treatment than cryotherapy were needed in 

a comparative study wherein clearance rate for warts was 97% and 87.6% for intralesional bleomycin 

therapy versus 82% and 72.3% for cryotherapy in two separate studies
20,27

. 

Partial response was seen in 3 patients having 5 warts. It was reported by Bunney et al
19

, that some warts 

may resolve even after discontinuation of therapy due to persistence of drug in tissues, however we were not 

able to trace our patients for confirmation of this theory. 

Adverse effects observed included pain in all patients, not warranting discontinuation of therapy. Bleomycin 

was diluted with 2% lignocaine for ameliorating immediate injection pain and better patient compliance. 

Patients were also given oral diclofenac 50 mg twice daily for 3 days. Hyperpigmentation was observed in 
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27 patients, which was temporary and improved over time. Mild textural changes were seen in 3 patients, 

which normalize over time. Secondary bacterial infection at injection site was seen in 2 patients including 

one diabetic patient, which was seen 7 and 10 days after second injection of bleomycin. Both were given 

oral co-amoxiclav 625 mg three times a day for 5 days and infection was settled. 

Conclusion: Intralesional bleomycin appears an effective and safe treatment for warts even at health 

institute with limited resources, as no specialized equipment is needed unlike cryotherapy or pulsed dye 

laser. Bleomycin can be easily delivered through insulin needle without need of specialized needles like 

bifurcate or monolet needle. Moreover the injections were not associated with any systemic adverse effect 

or hematological or biochemical abnormalities. Also, only two visits are required in most of patients, an 

advantage helpful in the times of current pandemic. 

Limitations: Small study sample, lack of control group, short term follow up and use of only one 

bleomycin concentration are the main limitations of study. 
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