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Summary
During the 1950’s, the consensus among infection disease

practitioners was that pulmonary tuberculosis, as a consequence of the
effectiveness of the two main anti-tuberculosis drugs, isoniazid (INH)
and rifampicin (RIF), would soon be globally eradicated. However, as a
consequence of civil unrest, wars, poverty and famine primarily in
third world countries, the incidence of tuberculosis infections
increased dramatically in these countries and what was once a curable
infection, became frequently resistant to INH and RIF termed multi-
drug resistance tuberculosis (MDR-TB) as a consequence of poor
delivery of therapy, ineffective therapy and patient non-compliance. By
the late 1980’s, the emergence of HIV/AIDS contributed further to the
escalation of TB especially in Western countries and coupled to large
numbers of migrants infected with Mycobacterium tuberculosis, the
causative pathogen of pulmonary tuberculosis, that settled in the
major cities of Western countries and later presented with active
tuberculosis, the incidence of pulmonary TB reached critical levels,
especially in New York City where the incidence quadrupled and more
than half of the isolates of the infecting bacterium exhibited an MDR
phenotype. It soon became clear MDR-TB was a dire threat to global
health and because MDR-TB produces a high percentage of mortality,
the need for effective drugs was urgent. However, for a variety of
reasons, the pharmaceutical industry did not respond, and the only
anti-TB drugs that were available termed second-line of defence drugs,
produced high incidence of morbidity, and for the most part, where
support for therapy of TB is poor or non-existent, their effective use
was limited due to costs and MDR-TB patients were treated poorly and
multi-drug resistance evolved to higher levels of resistance such as
extensively drug resistant TB (XDR-TB), and in the last two years,
especially in India, resistance progressed to the level where the
infective organism was resistant to all known and available anti-TB
drugs (TDR-TB). At the time of this writing, with the exception of one
agent in combination with anti-TB drugs to which the infective
bacterium was initially resistant, there are in effect no drugs that can
effectively treat XDR-TB and certainly TDR-TB. It is the purpose of
this Editorial to present the proven potential of the old phenothiazine
neuroleptic Thioridazine (TZ) in combination with commonly
available anti-TB drugs for the therapy of XDR and most likely TDR-
TB.

TZ has in vitro activity against all encountered Mtb regardless of its
antibiotic resistance status [1-3]. However, the activity takes place at
concentrations of TZ that well exceed its toxic level in the human.
Nevertheless, TZ induces the killing of phagocytosed MDR-Mtb and
XDR-Mtb by non-killing macrophages at concentrations which are
well within the limits of its toxic range in humans [4-6]. These latter

studies were followed by a number of independent studies that
demonstrated that TZ can cure the mouse of a pulmonary TB infection
either by itself as monotherapy or in combination with antibiotics
[7-9]. Finally, TZ when used in combination with antibiotics to which
the initial infective XDR-Mtb strain was resistant, 17 XDR-TB patients
were cured [10,11]. TZ has also been used as a salvage drug for XDR-
TB patients, i.e. it improved the quality of life of XDR-TB patients
(restored appetite and patients gained weight, obviated night time
sweats, and reduced stress associated with a terminal condition) and as
has been the case with its use for combinational therapy of XDR-TB, it
does not produce any cardiopathology when the patient is properly
monitored [12]. These successes demonstrate that TZ has the potential
to cure XDR-TB, it is safe to use, it is cheap and must be seriously
considered by countries such as India that have a huge XDR-TB load
and now present with increasing numbers of TDR-TB cases [13]. The
global health community must heed its use for therapy of pulmonary
TB infections that are beyond current therapeutic effectiveness.

References
1. Amaral L, Kristiansen JE, Abebe LS, Millett W (1996) Inhibition of the

respiration of multi-drug resistant clinical isolates of Mycobacterium
tuberculosis by thioridazine: potential use for initial therapy of freshly
diagnosed tuberculosis. J Antimicrob Chemother 38: 1049-1053.

2. van Ingen J, van der Laan T, Amaral L, Dekhuijzen R, Boeree MJ, et al.
(2009) In vitro activity of thioridazine against mycobacteria. Int J
Antimicrob Agents 34: 190-191.

3. Dutta NK, Mazumdar K, Dastidar SG, Karakousis PC, Amaral L (2011)
New patentable use of an old neuroleptic compound thioridazine to
combat tuberculosis: a gene regulation perspective. Recent Pat Antiinfect
Drug Discov 6: 128-138.

4. Ordway D, Viveiros M, Leandro C, Bettencourt R, Almeida J, et al. (2003)
Clinical concentrations of thioridazine kill intracellular multidrug-resistant
Mycobacterium tuberculosis. Antimicrob Agents Chemother 47: 917-922.

5. Amaral L, Martins A, Molnar J, Kristiansen JE, Martins M, et al. (2010)
Phenothiazines, bacterial efflux pumps and targeting the macrophage for
enhanced killing of intracellular XDRTB. In Vivo 24: 409-424.

6. Martins M, Schelz Z, Martins A, Molnar J, Hajös G, et al. (2007) In vitro
and ex vivo activity of thioridazine derivatives against Mycobacterium
tuberculosis. Int J Antimicrob Agents 29: 338-340.

7. Martins M, Viveiros M, Kristiansen JE, Molnar J, Amaral L (2007) The
curative activity of thioridazine on mice infected with Mycobacterium
tuberculosis. In Vivo 21: 771-775.

8. van Soolingen D, Hernandez-Pando R, Orozco H, Aguilar D, Magis-
Escurra C, et al. (2010) The antipsychotic thioridazine shows promising
therapeutic activity in a mouse model of multidrug-resistant tuberculosis.
PLoS One 5.

Amaral, Mycobac Dis 2014, 4:6 
DOI: 10.4172/2161-1068.1000e130

Editorial Open Access

Mycobac Dis
ISSN:2161-1068 MDTL, an open access journal

Volume 4 • Issue 6 • 1000e130

Mycobacterial Diseases

M
yc

ob
acterial Diseases

ISSN: 2161-1068

mailto:lamaral@ihmt.unl.pt
http://www.ncbi.nlm.nih.gov/pubmed/9023652
http://www.ncbi.nlm.nih.gov/pubmed/9023652
http://www.ncbi.nlm.nih.gov/pubmed/9023652
http://www.ncbi.nlm.nih.gov/pubmed/9023652
http://www.ncbi.nlm.nih.gov/pubmed/19346105
http://www.ncbi.nlm.nih.gov/pubmed/19346105
http://www.ncbi.nlm.nih.gov/pubmed/19346105
http://www.ncbi.nlm.nih.gov/pubmed/21517741
http://www.ncbi.nlm.nih.gov/pubmed/21517741
http://www.ncbi.nlm.nih.gov/pubmed/21517741
http://www.ncbi.nlm.nih.gov/pubmed/21517741
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC149316/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC149316/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC149316/
http://www.ncbi.nlm.nih.gov/pubmed/20668307
http://www.ncbi.nlm.nih.gov/pubmed/20668307
http://www.ncbi.nlm.nih.gov/pubmed/20668307
http://www.ncbi.nlm.nih.gov/pubmed/17239569
http://www.ncbi.nlm.nih.gov/pubmed/17239569
http://www.ncbi.nlm.nih.gov/pubmed/17239569
http://www.ncbi.nlm.nih.gov/pubmed/18019410
http://www.ncbi.nlm.nih.gov/pubmed/18019410
http://www.ncbi.nlm.nih.gov/pubmed/18019410
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0012640
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0012640
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0012640
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0012640


9. Dutta NK, Pinn ML, Karakousis PC (2014) Sterilizing activity of
thioridazine in combination with the first-line regimen against acute
murine tuberculosis. Antimicrob Agents Chemother 58: 5567-5579.

10. Abbate E, Vescovo M, Natiello M, Cufré M, García A, et al. (2012)
Successful alternative treatment of extensively drug-resistant tuberculosis
in Argentina with a combination oflinezolid, moxifloxacin and
thioridazine. J Antimicrob Chemother 67: 473-477.

11. Amaral L, Udwadia Z, Abbate E, van Soolingen D (2012) The added effect
of thioridazine in the treatment of drug-resistant tuberculosis. Int J Tuberc
Lung Dis 16: 1706-1708.

12. Udwadia ZF, Sen T, Pinto LM (2011) Safety and efficacy of thioridazine as
salvage therapy in Indian patients with XDR-TB. Recent Pat Antiinfect
Drug Discov 6: 88-91.

13. Udwadia ZF (2012) Totally drug-resistant tuberculosis in India: who let the
djinn out? Respirology 17: 741-742.

 

Citation: Amaral L (2014) The World must Seriously Consider with Urgency the Use of Thioridazine in Combination with Conventional Antibiotics
for Therapy of Extensively Drug Resistant Pulmonary Tuberculosis: Therapy Proven Effective in Argentina . Mycobac Dis 4: e130. doi:
10.4172/2161-1068.1000e130

Page 2 of 2

Mycobac Dis
ISSN:2161-1068 MDTL, an open access journal

Volume 4 • Issue 6 • 1000e130

http://www.ncbi.nlm.nih.gov/pubmed/24936590
http://www.ncbi.nlm.nih.gov/pubmed/24936590
http://www.ncbi.nlm.nih.gov/pubmed/24936590
http://www.ncbi.nlm.nih.gov/pubmed/22134348
http://www.ncbi.nlm.nih.gov/pubmed/22134348
http://www.ncbi.nlm.nih.gov/pubmed/22134348
http://www.ncbi.nlm.nih.gov/pubmed/22134348
http://www.ncbi.nlm.nih.gov/pubmed/23131273
http://www.ncbi.nlm.nih.gov/pubmed/23131273
http://www.ncbi.nlm.nih.gov/pubmed/23131273
http://www.ncbi.nlm.nih.gov/pubmed/21631417
http://www.ncbi.nlm.nih.gov/pubmed/21631417
http://www.ncbi.nlm.nih.gov/pubmed/21631417
http://www.ncbi.nlm.nih.gov/pubmed/22564108
http://www.ncbi.nlm.nih.gov/pubmed/22564108

	Contents
	The World must Seriously Consider with Urgency the Use of Thioridazine in Combination with Conventional Antibiotics for Therapy of Extensively Drug Resistant Pulmonary Tuberculosis: Therapy Proven Effective in Argentina
	Summary
	References


