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Burkholderia pseudomallei and Burkholderia cepacia com-
plex are poorly studied in Mexico. The genotypic analysis of
38 strains isolated from children with pneumonia were iden-
tified and showed that both Burkholderia groups were present
in patients. From our results, it is plausible to suggest that new
species are among the analyzed strains.
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Burkholderia is a genus comprising several species, including the
Burkholderia pseudomallei (Bps) group, the Burkholderia cepacia
complex (Bcc), and a cluster of phytopathogen species [1]. The
Bps group contains the well-known human pathogen Bps and
the animal pathogen B. mallei, causative agents of melioidosis
and glanders, respectively [2]. Melioidosis is an infectious dis-
ease acquired from water or soil that comes into contact with
broken skin or is inhaled or ingested. The infection can be acute,
latent, or chronic. Diabetes mellitus is a major risk factor, and
individuals suffering from this disease are at higher risk for
developing melioidosis than the rest of the population [3]. Bps is
primarily found in tropical areas, mainly in northern Australia
and the south of Asia, but it is being found more frequently in
other tropical countries as well [4]. In Mexico, there have been
15 documented cases of melioidosis, between 1958 and 2018
[4], with the most recent resulting in the fatality of 2 teenaged
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siblings (aged 12 and 16) [5]. These last 2 cases occurred in the
northwest part of Mexico, in Sonora, a state where the climate is
not tropical or subtropical, but is dry to semidry, with tempera-
tures averaging 22°C and ranging from 5°C to 38°C. This sug-
gests that Bps can adapt to a variety of climates [6]. In Mexico,
species from the Bcc have been found in human infections and
in the environment, such as in the rhizosphere of sugarcane
and maize [1]. This raises the possibility that one could acquire
an infection from the environment. Currently, the occurrence
of Bps in the environment in several other states in Mexico is
being investigated by our research group. Additionally, the Bec
encompasses an assembly of opportunistic pathogens that have
been associated with infections in cystic fibrosis patients [7]. Bcc
has several clinical manifestations that span from no symptoms
to respiratory infections and septicemia. Currently, this group
includes 24 species, many of which cause human infections.
Among them, B. cenocepacia is considered the most frequent
and problematic species, but B. multivorans and B. dolosa are
also becoming common causes of infections [8].

In the present study, a group of 38 strains previously identi-
fied as B. cepacia by the VITEK2 system were genotypically and
phenotypically characterized. All strains were isolated from pedi-
atric patients in the Hospital Infantil de Mexico Federico Gomez
(Mexico Children’s Hospital) in Mexico City. The samples were
taken from pharyngeal exudates from children who arrived at the
hospital with pneumonia in the period from 2012 to 2016. The 16S
rRNA fragmentand the atpD gene from each strain were amplified,
sequenced, and analyzed according to Estrada de los Santos et al.
[9]. The accession numbers of 16S rRNA and atpD are included
in Supplementary Table 1. The 16S rRNA fragment was analyzed
using the EzBiocloud database (www.ezbiocloud.net), and the
results showed that 10 strains belonged to the Bps group, 20 were
identified as part of the Bec, 1 was classified as Acinetobacter Iwoffii,
3 were Pseudomonas songenensis, 2 were Enterococcus faecalis, and
1 belonged to the genus Stenotrophomonas (Supplementary Table
2). These results confirmed that in addition to the VITEK2 system,
additional tests are needed to correctly identify Burkholderia
species. Other studies have validated the finding that it is not
unusual to misidentify B. pseudomallei, even in endemic coun-
tries [10]. Because it is well known that the identification at the
species level for the Bcc cannot be based only on the analysis of
16S rRNA due to its poor resolution in taxonomical analysis, it
is necessary to complement identification with a phylogenetic
study of other housekeeping genes [9]. We therefore concatenated
the sequence of the afpD gene with the 16S rRNA gene using
the program Mesquite 3.51 (http://www.mesquiteproject.org)
and performed a phylogenetic analysis with the program
PhyML, v. 3.0 [11], using the maximum likelihood method.
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These analyses showed that the strains identified as part of the
Bcc are now recognized as different species, which included 2
strains classified as B. cenocepacia, 2 strains as B. vietnamiensis,

4 strains that were phylogenetically related to B. pseudomul-
tivorans, and 1 strain related to B. contaminans (Figure 1). The
misidentification of species from the Bcc is known in other
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Maximum likelihood tree inferred from the concatenated alignment of atpD-16S rRNA genes of Burkholderia species. The bar represents the number of expected

substitutions per site under the general time reversible + gamma distributed rate variation among sites.
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countries; however, in Mexico, this cluster of species is poorly
recognized and rarely studied. Moreover, several strains were
not included in any of the Bcc species described so far (Figure 1).
These strains may represent members of novel species, and
polyphasic taxonomy analyses are being performed to confirm
this observation.

The analysis also showed that 10 strains were closely related
to Bps and B. mallei (Figure 1). To corroborate our findings,
suspected strains were streaked in Ashdown medium. This has
been proven to be a gold standard method for the identification
of Bpsisolates [12]. We observed typical Bps growth as wrinkled
colonies in the Ashdown medium (Supplementary Table 3).
In contrast, B. mallei is unable to grow in this medium [13].
What is noteworthy is that this finding confirms the presence
of Bps, a causative agent of melioidosis, in Mexican patients.
Although the clinical implications have not been established,
nor is there a protocol to identify the disease in the clinical
setting, further studies will have significant implications for
public health. Therefore, we are currently analyzing more
strains from other hospitals in Mexico and evaluating soil
and water from tropical and subtropical regions. Our pre-
liminary results indicate that Bps has been misidentified in
other hospitals, and it has been isolated from soil samples
from the Sonora, Chiapas, and Tabasco states in Mexico
(unpublished data).

In summary, here we confirm the presence of Bps in clin-
ical isolates, which were not previously identified adequately
and were classified as B. cepacia. These findings corroborate the
presence of this and other species of the Bps and Bcc groups
as potential causative agents for disease in Mexico. We also
demonstrate that careful and more extensive microbiological
analysis should be done in the clinical laboratory with more
effective tools to accurately identify these species.

Supplementary Data

Supplementary materials are available at Open Forum Infectious Diseases
online. Consisting of data provided by the authors to benefit the reader,
the posted materials are not copyedited and are the sole responsibility of
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