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Whole genome sequencing, a novel and powerful tool against
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The whole genome sequencing by next generation
sequencing technologies (WGS-NGS) applied to the
diagnosis of tuberculosis (TB) has been located as a powerful
tool for the generation of new knowledge, and help in the
analysis and characterization of polymorphisms associated
with drug resistance, as well as in the development of
clinical and epidemiological studies (1-3).

Most researches related with WGS are based on the
analysis of TB genome, leaving aside the characteristics
of the individual or the affected population. However, the
article recently presented by Dr. Yang’s (4) team shows us
how valuable the combination of information generated by
WGS and the epidemiological data of the population that
can be affected.

The study was conducted in Shanghai, China, a city
with about 24 million inhabitants and one of the highest
population densities in the world. The study start with an
important number of individuals, close to 8,000, from the
period Jan 2009 to December 2012 and with a confirmed
diagnosis of TB and drug-susceptibility profile determined
phenotypically. Clinical, demographic and epidemiological
data were provided by the local surveillance system. Of the
total number of individuals included, only 367 (5%) had
multidrug resistance (MDR), and the WGS analysis was
performed on 324 isolates.

WGS analysis showed that a large proportion of the
isolates could be grouped into clusters, which showed that
most individuals (73%) had acquired the infection through
the transmission of an MDR isolate, and showed that only
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25% of MDR isolates were derived from poor adherence to
treatment by the patient.

They also identified risk factors that showed a significant
association for an individual to be infected by a multidrug-
resistant strain. These factors were: being between 45 and
64 years of age have a 2.15 times risk, while being over
65 years increases this risk to 3.15 times, confirming that the
most susceptible population is that which exceeds 45 years.
On the other hand, being diagnosed 2 months or more, after
the occurrence of the first symptoms, increased 2.20 times
the risk of having an infection by a MDR strain. These two
factors demonstrate the importance of early detection of
TB, with emphasis on the population older than 45 years,
because unidentified MDR strains will have the opportunity
to continue the transmission of infection, increasing the
number of MDR -TB cases in the population.

The article mentions that the incorrect treatment of TB
is a major problem in China (5,6) that favors the emergence
of new cases of MDR-TB. Unfortunately, this problem
is not unique to that country. However, through the
application of diagnostic procedures and characterization
of these isolates by WGS individually or collectively, could
be possible to help in the identification and prevention of
such damage since the beginning of the infection in the
individual and the potential dispersion of the strain in the
population. Although this establishes important costs for
its implementation, there is no doubt that the information
generated, as well as the prevention and containment
measures that can be derived, would justify this expense.
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And they would undoubtedly support WHO’s intention to
eradicate TB as an important epidemiological problem in
2030 (7).

Attention was drawn to the fact that contagion of MDR-
TB isolates identified in the study population occurred
predominantly among individuals living in close proximity
rather than in members of a family. This raises important
questions about endogenous (biological) or exogenous
(social) factors that may be involved in TB transmission.
Perhaps a more detailed description of the identified
clusters would help to describe in a broader way the
identified clusters and with this information try to answer
these questions.

Regarding compensatory mutations and their possible
influence on the transmission of MDR strains, we agree
with the authors’ conclusions that a greater number of
prospective studies are required in different places, in order
to verify their degree of influence in the transmission of
disease in a population, although there are reports that such
mutations confer advantages, such as higher growth rates,
and are mostly present in isolates of MDR patients (8).

One point that caught the attention was that the majority
of the individuals showed an infection by the Beijing strain,
this lineage is characterized by being highly virulent and
of an important tendency to develop resistance against
drugs (9). The predominant presence of this lineage allowed
to characterize in detail its phylogenetic development in the
population, as well as its evolution. However, this aspect
could be a significant weakness of the study, since it will not
allow an extrapolation of these results in regions where the
presence of several circulating lineages is described. This
would then force similar studies to be carried out in various
settings, in order to evaluate the behavior of MDR-TB
transmission under these conditions.

In conclusion, we consider that this study provides
important information about how the recent transmission
of MDR-TB is the main element related to the generation
of TB resistance in Shanghai. And place to the WGS
as a useful tool to determine transmission patterns, and
undoubtedly, this procedure will have an important
impact on the biological, clinical, and epidemiological
characterization of TB in the near future, helping to
establish measures of containment and prevention,
considering the characteristics of the circulating isolates
in the different settings, increasing the success of its
implementation.

© Journal of Public Health and Emergency. All rights reserved.

jphe.amegroups.com

Journal of Public Health and Emergency, 2017

Acknowledgments

Funding: This work was partially supported by the
CONACyT-Proyecto de desarrollo cientifico para atender
problemas nacionales (No. 213712) and Desarrollo de un
sistema de vigilancia epidemiolégico molecular de TB.

Footnote

Provenance and Peer Review: This article was commissioned
by the editorial office, Fournal of Public Health and
Emergency. The article did not undergo external peer review.

Conflicts of Interest: Both authors have completed the
ICMJE uniform disclosure form (available at http://dx.doi.
org/10.21037/jphe.2017.05.04). The authors have no
conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Outhred AC, Jelfs P, Suliman B, et al. Added value
of whole-genome sequencing for management of
highly drug-resistant TB. ] Antimicrob Chemother
2015;70:1198-202.

2. Guio H, Tarazona D, Galarza M, et al. Genome analysis of
17 extensively drug-resistant strains reveals new potential
mutations for resistance. Genome Announc 2014;2.

3. Eldholm V, Monteserin J, Rieux A, et al. Four decades
of transmission of a multidrug-resistant Mycobacterium
tuberculosis outbreak strain. Nat Commun 2015;6:7119.

4. Yang C, Luo T, Shen X, et al. Transmission of multidrug-

resistant Mycobacterium tuberculosis in Shanghai, China:

F Public Health Emerg 2017;1:57


http://dx.doi.org/10.21037/jphe.2017.05.04
http://dx.doi.org/10.21037/jphe.2017.05.04

Journal of Public Health and Emergency, 2017

a retrospective observational study using whole-genome
sequencing and epidemiological investigation. Lancet
Infect Dis 2017;17:275-84.

Xue He G, van den Hof S, van der Werf MJ, et al.
Inappropriate tuberculosis treatment regimens in Chinese
tuberculosis hospitals. Clin Infect Dis 2011;52:¢153-6.
Zhao Y, Xu S, Wang L, et al. National survey of
drug-resistant tuberculosis in China. N Engl ] Med
2012;366:2161-70.

WHO. Global tuberculosis report 2016. 2016 ed: World
Health Organizaiton, 2016. Available online: http://apps.

doi: 10.21037/jphe.2017.05.04

Cite this article as: Madrazo-Moya CF, Zenteno-Cuevas R.
Whole genome sequencing, a novel and powerful tool against
tuberculosis. ] Public Health Emerg 2017;1:57.

© Journal of Public Health and Emergency. All rights reserved.

jphe.amegroups.com

Page 3 of 3

who.int/medicinedocs/documents/s23098en/s23098en.pdf
Brandis G, Hughes D. Genetic characterization of
compensatory evolution in strains carrying rpoB
Ser531Leu, the rifampicin resistance mutation most
frequently found in clinical isolates. ] Antimicrob
Chemother 2013;68:2493-7.

Luo T, Comas I, Luo D, et al. Southern East Asian origin
and coexpansion of Mycobacterium tuberculosis Beijing
family with Han Chinese. Proc Natl Acad Sci U S A
2015;112:8136-41.

F Public Health Emerg 2017;1:57



