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ABSTRACT: Drug Susceptibility profile of ethionamide and other first and second line anti tuberculosis
drugs revealed no significant association, indicating the resistance towards ethionamide is the result of
individual effect and not an extrapolation of other drug resistant phenotypes.
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LETTER TO EDITOR:
Association of susceptibility profile between first
and second line anti tuberculosis drugs was
compared with ethionamide . Drug susceptibility
profile of 134 pulmonary tuberculosis patients
inclusive of new and previously treated were
analyzed retrospectively. Results of conventional
minimum inhibitory concentration (MIC) method
for streptomycin (STR), isoniazid (INH),
rifampicin (RIF), ethambutol (EMB), ethionamide
(ETH), kanamycin (KAN) and ofloxacin (OF)
were investigated. For reasons such as
unavailability of results, susceptibility results not
entailed or not possible due to contamination and
cultures irretrievable for drug susceptibility testing
(DST), drugs such as STR, EMB and KAN had

results available for only 72, 96 and 129
respectively. A total of 72 multi- drug resistant
tuberculosis (MDR-TB), 62 non MDR-TB and six
extensively drug resistant tuberculosis (XDR-TB)
strains were observed (Table 1). Twenty eight
(39%) MDR-TB isolates, exhibiting resistance to
any one of the second line anti-tuberculosis drugs
namely amino glycosides or fluoroquinolones
were termed as pre XDR-TB in this study. Eighty
three (62%) and 51 (38%) isolates were resistant
and susceptible to ethionamide. Association
between susceptibility profile of ethionamide and
other anti-TB drugs tested were statistically
insignificant. Role of EMB and KAN resistance
with respect to ethionamide susceptibility needs to
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be re-assessed as there exists only limited KAN
resistance among our population (data not shown)
and DST for EMB is unreliable . Ethionamide
and EMB are associated with cell wall
biosynthesis
directly
or
indirectly
in
1
Mycobacterium tuberculosis . In a way it could be
a pseudo effect of altered or hindered metabolic
pathway that is depicted as resistance. Resistance
towards OF was reported to be as high as >50% by
Ranjani et al (2009) from surveillance study
conducted in the state of Gujarat 2. Since our study
isolates form a part of the former study ,
association between OF and ETH susceptibility
observed among the isolates may not be a true
scenario. . Conditions like MDR, non-MDR and
XDR were also not found to be associated with
ETH resistance. Due to the presence of high OF
resistance, a slight increase (68%) in percentage of
pre-XDR among ETH resistant isolates was
observed. There is a speculation about INH and
ETH susceptibility, where INH susceptible or low
level resistance has a tendency to exert ETH
resistance as these drugs are structural analogues
and share similar mechanism of activation, action
and target 3,4. Susceptibility profile of INH was
designated as resistant, susceptible and borderline
and compared with ETH susceptibility5.
Difference in INH susceptibility was observed
only within ETH resistant and susceptible isolates.
Almost equal distribution of INH resistance was
seen among ETH resistant and susceptible isolates
and similar results were also observed with INH
susceptible isolates. Isolates with borderline (BL)
resistance to INH was observed in either category
and was higher in ETH resistance. These isolates
possess altered target which causes a constraint to
the drug to bind at the active site thus evading
drug action leading to resistance. Mutations in
inhA gene responsible for INH-BL resistance, was
found to have strong association with ETH
resistance4,6. Distribution of INH-BL isolates
among ETH resistant as well as in susceptible
isolates indicate that there could be other
mechanisms causing resistance towards ETH. New

drug targets and mechanism of inhibition by ETH
such as, eth operon consisting of ethA and ethR
genes, mshB in mycothiol synthesis and nudC
gene in nucleotide breakdown pathway has been
identified 7-9. With all the above reasons, it can be
concluded that susceptibility towards ETH is not
an extrapolation of resistance exerted due to other
drugs used in treatment but could have been due to
individual effect. But extrapolation of INH
resistance leading to ETH resistance should be
studied very carefully and addressed at molecular
level.

REFERENCES:
1.

2.

3.

4.

5.

6.

7.

Rattan A., Kalia A., Ahmad N. Multidrugresistant
Mycobacterium
tuberculosis:
molecular perspectives. Emerg Infect Dis
1998;4(2):195-209
Ramachandran R., Nalini S., Chandrasekar
V., Dave P. V., Sanghvi A. S., Wares F., et al.
Surveillance of drug-resistant tuberculosis in
the state of Gujarat, India. Int J Tuberc Lung
Dis 2009;13(9):1154-1160
Banerjee A., Dubnau E., Quemard A., et al.
inhA, a gene encoding a target for isoniazid
and
ethionamide
in
Mycobacterium
tuberculosis. Science 1994;263:227-230
Larsen M. H., Vilcheze C., Kremer L., et al.
Overexpression of inhA, but not kasA,
confers resistance to isoniazid and
ethionamide in Mycobacterium smegmatis,
M. bovis BCG and M. tuberculosis. Mol
Microbiol 2002;46:453-466
Standard
Operating
Procedure
for
Mycobacteriology Laboratory. Department of
Bacteriology, Tuberculosis Research Centre
(ICMR), Chetput, Chennai- 600 031, India.
Version 1.1, November 2010
Quemard A., Laneelle G., Lacave C. Mycolic
acid synthesis: a target for ethionamide in
mycobacteria?
Antimicrob
Agents
Chemotherapy 1992;36:1316-1321
Morlock G. P., Metchock B., Sikes D.,
Crawford J. T., Cooksey R. C. ethA, inhA,
and katG loci of ethionamide-resistant
clinical Mycobacterium tuberculosis isolates.
Antimicrobial Agents and Chemotherapy
2003;47(12):3799-3805
www.ijmlr.com/IJMLR© All right are reserved

47

ISSN No. 2456-4400
Int J Med Lab Res 2018, 3(1): 46-48
8.

Xu-De Wang, Jing Gu, Ting Wang, Li-Jun
Bi, Zhi-Ping Zhang, Zong-Qiang Cui, et al.
Comparative analysis of mycobacterial
NADH pyrophosphatase isoforms reveals a
novel mechanism for isoniazid and
ethionamide inactivation. Mol Microbiol
2011;82(6):1375–1391

CONFLICT OF INTEREST: Authors

9.

Xu X., Vilchèze C., Av-Gay Y., GómezVelasco A., Jacobs W. R Jr. Precise null
deletion mutations of the mycothiol synthesis
genes reveal their role in isoniazid and
ethionamide resistance in Mycobacterium
smegmatis. Antimicrob Agents Chemother
2011;55(7):3133-3139.

declared no conflict of interest

SOURCE OF FINANCIAL SUPPORT: Nil





International Journal of Medical Laboratory Research (IJMLR) - Open Access Policy
Authors/Contributors are responsible for originality of contents, true references, and ethical issues.
IJMLR publishes all articles under Creative Commons Attribution- Non-Commercial 4.0 International License (CC BYNC). https://creativecommons.org/licenses/by-nc/4.0/legalcod

Cite of article: Lakshmi R , Kumar V, Ramachandran R, Ponnuraja C , Venkatesan P ; Is resistance to
ethionamide an extrapolation of other first and second line anti- tuberculosis drugs? .Int. J. Med. Lab. Res.
2018, 3(1): 46-48

www.ijmlr.com/IJMLR© All right are reserved

48

