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    Abstract
Ungual warts are very common benign growths in the dermatological outpatient department that are often tough to treat as they are resistant to available treatments and frequently recur. A variety of therapeutic modalities have been used with varying degrees of success. Intralesional bleomycin has emerged as an effective treatment option for recalcitrant periungual warts with minimal side effects. We report the case of a 22-year-old male with recalcitrant ungual warts which responded dramatically to intralesional bleomycin.
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    Introduction


    Periungual warts are common fibroepithelial tumors of the nail unit caused by human papillomavirus. Although various treatment modalities are available such as parring, chemical cautery, electrocautery, and cryosurgery, their management is challenging due to the high potential for recurrence and treatment-related nail dystrophy. Intralesional injection of bleomycin has been reported to be a promising new approach in the treatment of recalcitrant periungual warts.[bookmark: ft1][1]


    Case Report


    A 22-year-old male presented with multiple asymptomatic skin-colored growths over the periungual areas of the right ring and index fingers for the past 1 year. On examination, skin-colored warty growths were seen over the medial aspect of periungual and subungual areas of the right index and ring fingers. Onycholysis of the right index fingernail and dystrophy of the right ring fingernail were present [Figure - 1]. Histopathological examination revealed hyperkeratosis, papillomatosis, hypergranulosis with columns of parakeratosis, and vacuolated superficial keratinocytes (koilocytes) [Figure - 2] and [Figure - 3]. There was no response with various topical, systemic, as well as surgical therapeutic modalities. Therefore, we decided to give intralesional bleomycin injection. Bleomycin for injection was obtained in vials containing 15 mg (15 U) of powder. It was first reconstituted with 5 ml sterile water for injection to prepare the stock solution, which was stored at 4°C–8°C for a maximum of 60 days. Then, one part of bleomycin stock solution and two parts of 2% lignocaine were taken in a 26-G insulin syringe to make a final concentration of 1 U/mL (1 mg/mL) just before injection. Each wart and the adjacent skin were cleaned with isopropyl alcohol before injection. The injection was given at the base of each wart until the lesion was blanched. The amount of injection was decided depending on the size of the warts: warts up to 5 mm, 10 mm, and more than 10 mm received 0.2 mL, 0.5 mL, and 1.0 mL of bleomycin, respectively. The total volume injected at one treatment session was limited to 2 mL. The lesions started showing response after the first sitting and completely resolved after total of three sittings, given 3 weeks apart. Mild pain was the only reported side effect after injection. The patient was followed up for 3 months of the past intervention with no recurrence [Figure - 4].
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        	Figure 1: Periungual warts on the right index and ring fingers
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        	Figure 2: H&E 100×
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        	Figure 3: H&E 400×
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        	Figure 4: Complete clearance of warts after 3 treatment sessions with intralesional Bleomycin injections
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    Discussion


    Periungual warts are a common problem, especially in adults, that often recur even after repeated treatments with different ablative modalities. Bleomycin has emerged as a successful and well-tolerated treatment option for warts in adults, especially those warts recalcitrant to other conventional methods of treatment.[bookmark: ft1][1] It is derived from Streptomyces verticillus and has antitumor, antibacterial, and antiviral properties which could be due to its ability to bind with deoxyribonucleic acid (DNA), causing DNA strand scission and removal of purine and pyrimidine bases.[bookmark: ft2][2],[bookmark: ft3][3] It does not bind to HPV directly. The bleomycin hydrolase enzyme which is known to inactivate bleomycin is normally found in all the body tissues, but it is present in very small amounts in the skin. Thus, after injecting it intralesionally, a significant amount of the active drug is available for the action at the site, and so even a small amount is enough for the treatment of warts.[bookmark: ft4][4] The probable mechanism of action of bleomycin in warts is by affecting cellular DNA synthesis, leading to focal dermal necrosis, dyskeratosis, and a neutrophil predominant inflammation, and also by controlling keratinocyte turnover, thereby affecting viral survival.


    Many studies have demonstrated the efficacy of intralesional bleomycin in the management of warts. A recent systematic review evaluated the various methods of bleomycin administration to treat warts, including the different doses and procedures used, and found intralesional bleomycin to be an effective treatment option for recalcitrant warts and reported significantly higher cure rates compared with other treatment modalities.[bookmark: ft5][5] Kaul et al. reviewed different methods of bleomycin delivery that have been described in the literature, including intralesional injections as monotherapy as well as in combination with laser, multipuncture, microneedling, and adhesive tape. They concluded that intralesional injection and topical instillation of bleomycin with multiple punctures or microneedling methods are both effective. However, patient comfort is more with the multipuncture/microneedling methods. There was no additional advantage of combining laser or electroporation with intralesional bleomycin in terms of efficacy and safety profile.[bookmark: ft1][1]


    The most common side effect reported with intralesional bleomycin injection is injection site pain, which can be moderate to severe, lasting for about 2–7 days. Other reported side effects include erythema, edema, and eschar formation.[bookmark: ft4][4],[bookmark: ft6][6] Transient hyperpigmentation (1%–2%), infection (1%–3%), nail dystrophy, and Raynaud's phenomenon are rare adverse effects reported in few studies.[bookmark: ft7][7],[bookmark: ft8][8],[bookmark: ft9][9] A study done on systemic absorption of bleomycin after intralesional injection into warts found that levels peak at 45 min and decrease by 50%–75% at 2 h. The interindividual plasma levels varied 10-fold and ranged from 7.1 to 113.5 ng/mL.[bookmark: ft3][3] However, no systemic adverse effects have been reported in the literature.[bookmark: ft5][5]


    Conclusion


    Intralesional bleomycin is a safe, cheap, effective, and convenient treatment option for recalcitrant periungual warts, which have failed to respond to conventional treatment modalities. It does not require any special equipment and has a short course of therapy, reducing patient time and low recurrence rate with few and rare side effects.
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  Figure 1: Periungual warts on the right index and ring fingers
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  Figure 2: H&E 100×
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  Figure 3: H&E 400×


  Figure: 4
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  Figure 4: Complete clearance of warts after 3 treatment sessions with intralesional Bleomycin injections
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