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Clofazimine, a riminophenazine dye, syn-
thesized in 1957, as antimicrobial agents, ini-
tially was used in the treatment of tubercu-
losis1. The antimycobacterial activity against 
M. tuberculosis in vitro was very effective. 
However, experimental studies in mice and as 
monothaerapy, its activity was considered un-
successful, for M. tuberculosis and M. leprae.

In the early 1960s, a preliminary clinical 
study with only 16 borderline Virchovian pa-
tients treated with clofazimine for 6 months 
was considered satisfactory in terms of clini-
cal improvement and reduction in bacteriolog-
ical indices, in addition to a synergism in the 
group of patients who received clofazimine plus 
dapsone. These effects have also been seen in 
subsequent studies; so that the WHO, in 1982, 
recommended its inclusion as one of the com-
ponents of multidrug therapy for leprosy2.

The antimicrobial and anti-inflammatory 
properties of clofazimine have provided con-
siderable benefits to individuals affected by M. 
leprae infection and reduced the manifestations 
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of erythema nodosum leprosum. These benefits are also observed in in-
fection by Lacazia loboi, Jorge Lobo’s disease, and other dermatological 
pathologies of unspecific and/or immune-mediated etiology.

The pharmacological actions of clofazimine are probably due, in 
part, to its high lipophilic property, which facilitates penetration and 
deposition in various tissues, especially in macrophages, where M. 
leprae is found. In summary, clofazimine’s antimycobacterial activi-
ty results from the activation of bacterial phospholipase A2 and the 
consequent release of lysophospholipids, a toxic product for myco-
bacteria. Promotes DNA fragmentation during the apoptosis process. 
It induces the generation of reactive oxygen species (ROS), which 
competes with menaquinone, by transferring electrons in the respi-
ratory chain, reducing the production of ATP, which corroborates the 
antimicrobial activity.3-6

The absorption of CFZ in the digestive system rate from 45 to 70%, 
and it can be increased if administered with a meal rich in fats and 
proteins. Its lipophilic character determines high affinity for tissues 
rich in fat, macrophages, breast milk and most other biological com-
partments. The tissue half-life of a single dose is around 10 days and 
multiple doses are estimated at 25 to 90 days; it is eliminated pre-
dominantly by biliary route, in feces and small amounts are excreted 
by the sebaceous, sweat and mammary glands.7 The most common 
adverse effects are the reddish skin and secretions; deposition in the 
cornea and lens, requiring ophthalmological monitoring.8

Considering that the tuberculosis and leprosy are two diseases 
that provide bilateral teachings and learning, that is, a certain “sym-
biosis”, the text on screen was nourished by knowledge related to 
clofazimine in the context of tuberculosis. The reasons for this fact 
are some of the biological characteristics of M. tuberculosis, which, 
as it rapidly multiplies in vitro help the development experimental in 
mice, which is not fast with M. leprae, because it is not cultivated and 
only multiplies in some animal model, and even then, very slowly, 
which constitutes a limiting factor for pharmacological studies.

Both diseases are considered a major public health problem and con-
trol and elimination measures have not achieved the proposed goals. 
Pharmacological therapy has not been successful and, consequently, 
many cases of multiple resistance to multidrug therapy have been oc-
curring in tuberculosis and leprosy. However, in tuberculosis the severi-
ty is more impactful due to the speed of evolution of the disease.

The pharmacotherapeutic resources is limited in both cases. Howev-
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er, in this regard, tuberculosis has fostered greater boldness to evalu-
ate new protocols using old drugs, in particular clofazimine. The results 
show that the association of clofazimine with classic antituberculosis 
chemotherapy induces a synergism in the bactericidal and sterilizing 
action on M. tuberculosis inoculated in mice,4-5 which could constitute 
a promising and motivating perspective for the investigation of new 
protocols with this drug in therapy tuberculosis and leprosy.

REFERENCES

1. Barry VC, Belton JG, Conalty ML, Denneny JM, Edward DW, O’Sul-
livan JF et al. A new series of phenazines (rimino-compounds) with 
high antituberculosis activity. Nature. 1957 May 18;179(4568):1013-
5. doi: https://doi.org/10.1038/1791013a0 
2. World Health Organization. Study Group on Chemotherapy of Lepro-
sy for Control Programmes & World Health Organization.  Chemother-
apy of leprosy for control programmes: report of a WHO study group 
[Internet]‎. Geneva: World Health Organization; 1982. [cited 2021  Oct. 
19]. Available from: https://apps.who.int/iris/handle/10665/38984
3. Nugraha RV, Yunivita V, Santoso P, Aarnoutse RE, Ruslami, R. Clo-
fazimine as a treatment for multidrug-resistant tuberculosis: a re-
view. Sci. Pharm. 2021;89(2):19. doi: https://doi.org/10.3390/sci-
pharm89020019
4. Grant SS, Kaufmann BB, Chand NS, Haseley N, Hung DT. Eradi-
cation of bacterial persisters with antibiotic-generated hydroxyl radi-
cals. Proc Natl Acad Sci USA. 2012; 109:12147–52. Doi: https://doi.
org/10.1073/pnas.1203735109
5. Yano T, Kassovska-Bratinova S, Teh JS, Winkler J, Sullivan K, Isaa-
cs A, Schechter NM, Rubin H. Reduction of clofazimine by mycobac-
terial type 2 NADH: quinone oxidoreductase: a pathway for the gen-
eration of bactericidal levels of reactive oxygen species. J Biol Chem. 
2011 Mar 25;286(12):10276-87. doi: https://doi.org/10.1074/jbc.
M110.200501
6. Grosset J, Vernon A.  A reader’s guide to the bactericidal activi-
ty of pyrazinamide and Clofazimine alone and in combinations with 
Pretomanid and Bedaquiline. Am J Respir Crit Care Med. 2015 Apr 
15;191(8):871-3. doi: https://doi.org/10.1164/rccm.201502-0367ED

https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1038/1791013a0
https://apps.who.int/iris/handle/10665/38984
https://doi.org/10.3390/scipharm89020019
https://doi.org/10.3390/scipharm89020019
https://doi.org/10.1073/pnas.1203735109
https://doi.org/10.1073/pnas.1203735109
https://doi.org/10.1074/jbc.M110.200501
https://doi.org/10.1074/jbc.M110.200501
https://doi.org/10.1164/rccm.201502-0367ED


4      |      Hansenologia Internationalis: hanseníase e outras doenças infecciosas. Hansen Int. 2020;45:1-4

Clofazimine: what can tuberculosis to teach for leprosy?

7. Venkatesan K, Mathur A, Girdhar A, Girdhar BK. Excretion of clofazi-
mine in human milk in leprosy patients. Lepr Rev. 1997 Sep;68(3):242-
6. doi: https://doi.org/10.5935/0305-7518.19970033
8. Barot RK, Viswanath V, Pattiwar MS, Torsekar RG.  Crystalline 
deposition in the cornea and conjunctiva secondary to long-term clo-
fazimine therapy in a leprosypatient. Indian J Ophthalmol. 2011 Jul-
Aug;59(4):328-9. doi: https://doi.org/10.4103/0301-4738.82012

https://creativecommons.org/licenses/by/4.0/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Venkatesan%20K%5BAuthor%5D&cauthor=true&cauthor_uid=9364825
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mathur%20A%5BAuthor%5D&cauthor=true&cauthor_uid=9364825
http://www.ncbi.nlm.nih.gov/pubmed/?term=Girdhar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=9364825
http://www.ncbi.nlm.nih.gov/pubmed/?term=Girdhar%20BK%5BAuthor%5D&cauthor=true&cauthor_uid=9364825
https://doi.org/10.5935/0305-7518.19970033
https://doi.org/10.4103/0301-4738.82012

