CHAPTER 9

BLEOMYCINE

Bleomycine is an antitumor, antibacterial and antiviral
agent isolated from the actinomycotic soil fungus Strep-
tomyces verticillus. It was first recognized by Umezawa
and colleagues in 1966." Bleomycine comprises two
main subgroups known as bleomycin A and B both of
which are subdivided into bleomycin A1-6 and BI-5.
Bleomycin A2 and B2 are the main commercially
available components and they contain water-soluble
glycosylated peptides.

Mechanism of action

Bleomycine acts as an inductor of DNA strand
breaks. The exact mechanism of DNA strand scission
is unknown. Water-soluble peptides Bleomycin A2
and B2 contain a metal binding core. It is suggested
that this complex core plays a critical role of action.
Bleomycin chelates metal ions (primarily iron),
producing a pseudoenzyme that reacts with oxygen to
produce superoxide and hydroxide free radicals that
cause oxidative damage to the deoxyribose of thymidi-
late and other nucleotides, ultimately cleaving the DNA
and leading to cell death.**

This cytotoxic effect of bleomycin is enhanced by
coupling the drug with local anesthetics such as
dibucaine, tetracain, butacaine, lidocain, procain and
ethanol.® Local anesthetics disrupt cell membrane
and probably cause increased bleomycin uptake and
overcome hydrophylic structure of bleomycin,

Similarly electrical stimulation increases the cytotoxic
effect of bleomycin.? Thus, use of bleomycine is recently
started as a part of electrochemotherapy. Electrochem-
otherapy is a therapeutic procedure which improves
membrane permeability and increases drug cytotox-
icity. It consists of injection of cytotoxic drugs (like
bleomycin or cisplatin) followed by application of
current electric pulses directly into tumor lesions on
the skin or subcutaneous tissue.®

Bleomycin is poorly absorbed after oral administration,
so it can only be used intravenously, intramusculary or
subcutaneously. Renal excretion is the main metabo-
lism way of this agent.
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Adverse effects

Administration route and bleomycin dosage are closely
related with severity of side effects. More severe toxicity
is noted after total doses greater than 150 mg and with
intravenous use. Most severe side effect is pulmonary
fibrosis but it is associated with intravenous use.? Side
effects of intralesional bleomycin are listed in tablel.

Dermatological uses

Systemic bleomycin is indicated as adjuvant chemo-
therapy for treatment of squamous cell carcinoma of
head and neck, cervix, penis and skin by Food and Drug
Administration (FDA). Although there are no FDA-ap-
proved indications for intralesional bleomycine usage,
it can be used as an off-label drug in various derma-
tological conditions. The bleomycin hydrolase enzyme
which is known to inactivate bleomycin is found in all
body tissues but in very small amounts in skin. Thus,
after intralesional injection of bleomycin, a significant
amount of the active drug is available for action at site,
and so even a small amount is enough for treatment of
various dermatologic diseases.”

Dermatological diseases in which bleomycin can be
used effectively are shown below.

Warts

Bleomycin injection for warts has been investigated
in several clinical studies. The cure rates have ranged
from 0% to 100%, and most of these studies showed
intralesional route to be safe and effective in warts,
particularly in palmo-plantar and periungual regions.
2710 Bleomycin was diluted with distillated water for
intralesional application and its concentration varied
between 0.05% and 2% in these studies.

Soni et al. applied 1 mg/ml intralesional bleomycin
diluted with distillated water and 2% lidocain to 85
recalcitrant periungual or palmoplantar warts. After
2 weeks of treatment, bleomycin was injected for the
second time if residual warts persisted. Complete reso-
lution was shown in 82 (96.47%) of 85 lesions after one
or two injections within 12 weeks whereas it was only 8
of 72 in the placebo group.”

61



CHAPTER 9: BLEOMYCINE

REFERENCES

1.

10.

11.

12.

13.

Umezawa H, Maeda K, Takeuchi T, Okami Y. New an-
tibiotics, bleomycin A and B. The Journal of antibiotics
1966;19:200-9.

Saitta P, Krishnamurthy K, Brown LH. Bleomycin in der-
matology: a review of intralesional applications. Derma-
tologic surgery: official publication for American Society
for Dermatologic Surgery [et al] 2008;34:1299-313.

Burger RM, Peisach ], Horwitz SB. Activated bleo-
mycin. A transient complex of drug, iron, and oxygen
that degrades DNA. The Journal of biological chemistry
1981;256:11636-44.

Takeuchi T. Antitumor antibiotics discovered and studied
at the Institute of Microbial Chemistry. Journal of cancer
research and clinical oncology 1995;121:505-10.

Mizuno S, Ishida A. Selective enhancement of the cyto-
toxicity of the bleomycin derivative, peplomycin, by local
anesthetics alone and combined with hyperthermia. Can-
cer research 1982;42:4726-9.

Curatolo P, Mancini M, Ruggiero A, Clerico R, Di Marco
P, Calvieri S. Successful treatment of penile Kaposi’s sar-
coma with electrochemotherapy. Dermatologic surgery:
official publication for American Society for Dermatologic
Surgery [et al] 2008;34:839-42; discussion 42-3.

Soni P, Khandelwal K, Aara N, Ghiya BC, Mehta RD, Bumb
RA. Efficacy of Intralesional Bleomycin in Palmo-plantar
and Periungual Warts. Journal of cutaneous and aesthet-
ic surgery 2011;4:188-91.

Shumer SM, O’Keefe EJ. Bleomycin in the treatment of
recalcitrant warts. Journal of the American Academy of
Dermatology 1983;9:91-6.

Price NM. Bleomycin treatment for verrucae. Skinmed
2007;6:166-71.

Salk R, Douglas TS. Intralesional bleomycin sulfate injec-
tion for the treatment of verruca plantaris. Journal of the
American Podiatric Medical Association 2006;96:220-5.

Pienaar C, Graham R, Geldenhuys S, Hudson DA. Intral-
esional bleomycin for the treatment of hemangiomas.
Plastic and reconstructive surgery 2006;117:221-6.

Remick SC, Reddy M, Herman D, Grace C, Harper G, Wil-
lis K, et al. Continuous infusion bleomycin in AIDS-relat-
ed Kaposi's sarcoma. Journal of clinical oncology : offi-
cial journal of the American Society of Clinical Oncology
1994;12:1130-6.

Caumes E, Guermonprez G, Katlama C, Gentilini M.
AIDS-associated mucocutaneous Kaposi’s sarcoma treat-
ed with bleomycin. Aids 1992;6:1483-7.

14.

15.

16.

17.

18.

19.

20.

22.

23.

24.

25.

Poignonec S, Lachiver LD, Lamas G, Coutellier A, Caumes
E, Soudant J. Intralesional bleomycin for acquired immu-
nodeficiency syndrome-associated cutaneous Kaposi's
sarcoma. Archives of dermatology 1995;131:228.

Latini A, Bonadies A, Trento E, Bultrini S, Cota C, Solivet-
ti FM, et al. Effective treatment of Kaposi's sarcoma by
electrochemotherapy and intravenous bleomycin admin-
istration. Dermatologic therapy 2012;25:214-8.

Payapvipapong K, Niumpradit N, Piriyanand C, Bu-
ranaphalin S, Nakakes A. The Treatment of keloids and
hypertrophic scars with intralesional bleomycin in skin of
color. Journal of cosmetic dermatology 2015;14:83-90.

Bodokh I, Brun P. [Treatment of keloid with intralesional
bleomycin]. Annales de dermatologie et de venereologie
1996;123:791-4.

Espana A, Solano T, Quintanilla E. Bleomycin in the treat-
ment of keloids and hypertrophic scars by multiple nee-
dle punctures. Dermatologic surgery : official publication
for American Society for Dermatologic Surgery [et al]
2001;27:23-7.

Saray Y, Gulec AT. Treatment of keloids and hypertro-
phic scars with dermojet injections of bleomycin: a
preliminary study. International journal of dermatology
2005;44:777-84.

Naeini FF, Najafian J, Ahmadpour K. Bleomycin tattooing
as a promising therapeutic modality in large keloids and
hypertrophic scars. Dermatologic surgery : official publi-
cation for American Society for Dermatologic Surgery [et
al] 2006;32:1023-9; discussion 9-30.

Manca G, Pandolfi P, Gregorelli C, Cadossi M, de Terlizzi
F. Treatment of keloids and hypertrophic scars with bleo-
mycin and electroporation. Plastic and reconstructive
surgery 2013;132:621e-30e.

Campana LG, Galuppo S, Valpione S, Brunello A, Ghiotto
C, Ongaro A, et al. Bleomycin electrochemotherapy in el-
derly metastatic breast cancer patients: clinical outcome
and management considerations. Journal of cancer re-
search and clinical oncology 2014;140:1557-65.

de la Torre C, Losada A, Cruces MJ. Keratoacanthoma
centrifugum marginatum: treatment with intralesional
bleomycin. Journal of the American Academy of Derma-
tology 1997;37:1010-1.

Sayama S, Tagami H. Treatment of keratoacanthoma
with intralesional bleomycin. The British journal of der-
matology 1983;109:449-52.

Soyuer U, Aktas E. Intralesional bleomycin thera-
py for leishmaniasis cutis. Archives of dermatology
1988;124:1571.



