ORIGINAL ARTICLE
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Abstract

Aim: Nontuberculous mycobacterium (NTM) causes many types of infections including respiratory
and non-respiratory infections such as skin and soft tissue infections, lymphadenitis, meningitis, gastro-
intestinal infections, disseminated infections and even intravenous catheter-related infections. Increas-
ing incidence of NTM is reported worldwide in last decade. However, incidence of NTM in Bangladesh
is not known as detection of NTM is not undergoing in Bangladesh which is necessary to know as these
NTM species are resistant to first-line anti-TB drugs and, when mistaken for M. tuberculosis, give rise
to erroneous identification of multidrug-resistant TB (MDR-TB). We wanted to know the existence of
NTM from various clinical specimens including tissues from tuberculosis suspected patients visited in
Apollo Hospitals Dhaka in 2013 to 2015. Material and Method: Sample processing, DNA extraction
and real time PCR (polymerase chain reaction) were done according to the commercial LyteStar
TB/NTM PCR kit developed by Altona Diagnostics, Germany. The target DNA sequences are amplified
with IS6110-specific primers for MTB complex and ITS-specific primers for NTM. Probes specific for
MTB complex and NTM DNA are labeled with fluorophore dye FAM and HEX, respectively. We have
analyzed 579 clinical specimens from tuberculosis suspected patient. Result: Among 579 specimen
different types of tissues were 201 and histopathology data were available for 166 cases. In tissues NTM
was detected by PCR in 31(19%) cases, 8 of which were compatible with histopathology findings and
rest 23 cases showed no evidence of granulomatous lesion. We analyzed 378 different varieties of clini-
cal specimens such as sputum, bronchial lavages, body fluids, pus and swabs. Among 378 samples 215
samples were requested for AFB staining. NTM was detected by PCR in 19(8.8%) samples and out of
19 NTM positive specimens only one was AFB positive. Conclusion: This is the first report in the
country about detection of NTM in varicty of clinical specimens and warrants further elaborate investi-
gation. Our results showed that PCR is an effective tool for the rapid identification of NTM from tissues
and AFB negative clinical specimens having suspicion for mycobacterial infection.
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Introduction

The membership list of genus mycobacterium is
ever expanding, While leprosy and tuberculosis
are specific diseases caused by mycobacteria,
other members are usually saprophytes but can
be opportunistic and at times deadly pathogens.
These other mycobacteria are referred to as
atypical mycobacteria, non-tuberculous myco-
bacteria (NTM) or mycobacteria other than
tubercle bacilli (MOTT).! Nontuberculous
mycobacteria (>150 species such as Mycobacte-
rium avium, Mycobacterium kansasii, Mycobac-
terium chelonae and Mycobacterium abscessus)
are opportunistic pathogens causing lung and
extra respiratory infections, beside M. ulcerans
and M. marinum that are pathogens causing
specific skin and soft tissue infections. Dissemi-
nated infections occur only in severe immuno-
suppressed conditions such as AIDS.2 Based on
reports from many countries, the prevalence and
numbers of diseases caused by NTMs are on the
rise.>12 The rising number of NTM species is
also of concern as these are both difficult to diag-
nose and treat. Clinical presentation of Myco-
bacterium tuberculosis complex (MTBC) and
NTM may or may not be the same, but the treat-
ment regimen is always different for both the
infection.'? Unfortunately, most of the NTM
species are inherently resistant to the anti-
tuberculosis (TB) agents, which make the treat-
ment of these infections more difficult. This
concern is even more scrious in economically
challenged countries - the prevalence of diseases
caused by NTM is expected to rise due to inad-
equate laboratory facilities. In many cases identi-
fication of mycobacterium to the species level is

not donec and NTM discascs arc frequently
misdiagnosed as TB.'*

Method of detection of tuberculosis by AFB
staining cannot differentiate the mycobacterium
tuberculosis from other NTM because both take
AFB stain. Histopathology can find the chronic
granulomatous lesion compatible of TB but there
is no clear differentiating point between MTB
and NTM. Moreover, in addition to mycobacte-
rial infections, gramuloma and/or necrosis can be
found in some other diseases, including fungal
infections, bacterial infections, sarcoidosis, and
rheumatologic diseases.'*

In countries like Bangladesh, where TB is still a
major public health problem, the prevalence or
incidence of NTM diseases among TB suspects
has not yet been reported whereas in our neigh-
bor country India, Thailand a lot of reports exist
about NTM and its rising trends are also
published and a comprchensive analysis from
different parts of country has been performed.'*’
Here, we aimed to establish a concern regarding
the presence of NTM in TB suspected cases
along with the implementation of most effective
molecular method of detection.

Material and method

Specimen processing

Total 378 different varictics of clinical speci-
mens such as sputum (35), bronchial lavages
(55), CSF (92), pleural fluid (71), urine (42),
synovial fluid (27), tracheal aspirate (4), other
body fluids (52) and total 199 tissue specimens
were received at the Molecular Diagnostic Labo-
ratory of Apollo Hospitals Dhaka for the detec-
tion of Mycobacterium tuberculosis complex
and NTM.

Pulse Volume 9 2016




Detection of nontuberculous mycobacterium by Real Time PCR from variety of clinical specimens

Sample processing was done by pretreatment
solution 1 as per instruction of LyteStar
TB/NTM PCR kit. Cell pellet was stored at
-80°C until the cell-disruption was done by the
addition of pretreatment solution.

DNA extraction

DNA was extracted by the addition of Extraction
buffer to the pellet according to manufacturer’s
instruction, For small pellet 50 ul and for large
pellet 100 ul of Extraction buffer was used. The
mixture was heated at 100°C for 20 minute and
then centrifuged. 5 ul of supernatant was used in
PCR reaction.

TB/NTM PCR

The LyteStar TB/NTM PCR kit 1.0 is based on
real-time PCR technology, utilizing polymerase
chain reaction (PCR) for the amplification of
specific target sequences and target specific
probes for the detection of the amplified DNA.
Target DNA sequences are amplified with
IS6110-specific primers for MTBC, and ITS-
specific primers for NTM, The probes are
labeled with fluorescent reporter and quencher
dyes. Probes specific for MTBC and NTM DNA
are labeled with the fluorophore FAM and HEX,
respectively, The probe specific for the internal
control (IC) is labeled with the fluorophore Cy.>
Using probes linked to distinguishable dyes
enables the parallel and differential detection of
MTBC and NTM-specific DNA and the parallel
detection of the Internal Control in the corre-
sponding detector channels of the real-time PCR
instrument.

The test consists of two processes in a single tube

assay:

-PCR amplification of target DNA and Internal
Control

-Simultaneous detection of PCR amplicons by
fluorescent dye labeled probes.

5 ul Primer-Probe Mix and 10 ul 2X PCR Mix
were used per sample. 15 ul master mix and
finally 5 ul extracted DNA was used into each
PCR tube. 5 ul Positive Control and 5 ul Nega-
tive Control was also used into one PCR tube
each. Real Time Cycler Rotor Gene Q (Qiagen,
Germany) was programmed according to the kit
manufacturer’s instruction. Specific guidelines
were followed for data analysis and result inter-
pretation,

Microscopic examination

Microscopic examination was done at Microbi-
ology department, Apollo Hospitals Dhaka.
Microscopy is done directly from specimen
without decontamination. A loopful of each
specimen was placed directly on a microscope
slide and stained with Zeihl Neelsen using stand-
ard procedures. Slides were examined at 1000
magnification.

Result and discussion

We received 577 requests for NTM PCR having
variety of clinical specimens (table I). Out of
these 378 specimens were fluid type and 199
specimens were tissues. We could correlate PCR
result of total 168 tissue specimen with histopa-
thology findings as other tissue PCR requests did
not accompany with histopathology requests.
Out of these tissue specimens 18 cases were
MTB positive by PCR (data not shown). So, rest
(168-18) 150 cases were compared with histopa-
thology findings (table II).
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NTM as well as histologically compatible of
chronic granulomatous lesion suggestive of TB.,
Among these 8 cases 3 were lymph node (NL), 3
were soft tissues, 1 from GIT and 1 from would
tissues. 23 were PCR positive for NTM but
histologically negative for TB granuloma.
Among these 23 cases 18 cases were from GITs
indicating high preference of NTM in the GIT.
However, whether these NTM in the GIT are
simply colonization or infection is not known.
As NTMs are environmental pathogen its coloni-
zation in the GIT is possible without producing
infection. The finding must be correlated with
clinical features and other laboratory data. 15
cases were PCR negative while showed histo-
logical feature of tuberculosis. Out of these 15
cases 6 were from GIT, 3 were from sinus tracts.
It is to be noted that number of bacteria present
in the tissues are usually lower than respiratory
specimen. That’s why PCR sensitivity is lower in
non-respiratory specimens than respiratory
specimen.'®*%0 Also it is important the site of
specimen collection and whether disease repre-
sentative areas are processed both in PCR lab
and histopathology lab. Sometimes large tissue
is sent to the PCR lab and it is very hard to find
out the diseased area for PCR sample processing
as for PCR very little amount is needed to extract
DNA. Whereas large tissue can be processed by
histopathology lab and multiple slides are
usually prepared from tissue block. For these
reasons PCR and histopathology discordant
results can be obtained. In case of such discrep-
ancy DNA can be extracted from the tissue block

and a second PCR can be done from extracted
DNA from tissue block. In this way we have
succeeded to reduce PCR and histopathology
discrepancy, however, it involves extra cost,
effort and time, Rest 104 cases were negative for
both PCR and histology.

Table I: Type of specimens

Specimen Name

Sputum

BAL

Pleural Fluid

Urine

CSF

Synovial Fluid

Bone Marrow

Semen

Tracheal aspirate

Other Fluid ( lung, ascetic,
breast discharge, scrotal, para
vertebral, ear swab, gastric)

Gut Tissue

Wound Tissue

Lymph Node

FNAC Aspirate

Endometrial Tissue

Vertebral aspirate

Pus

Sinus tract

Other Tissue (Bony,
Neck swelling, Nasal, Foot)

Total
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Table II: NTM detection correlation between
PCR and Histopathology

PCR tve
N

Histopathology
positive
(Granulomatous
reaction
suggestive of TB)

Histopathology
negative (No
granulomatous
reaction)

Total

Table III: NTM detection correlation
between PCR and AFB staining

PCR +ve
N

PCR +ve
N

AFB +ve

1

0

1

AFB -ve

18

198

Total

19

180

199

We correlated PCR result of total 215 different
verities (table III) of clinical specimen with AFB
findings. Among them 16 cases were MTB posi-
tive by PCR (data not shown) and 6 of them were
AFB positive. So, (215-16) 199 cases were
analyzed by PCR and its correlation with AFB
findings. NTM was detected in 12 out of 42
bronchial alveolar lavage (BAL), 4 out of 40
pleural fluids. Among 199 cases, only in 1 case
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(sputum) was positive for both AFB and PCR for
NTM. Interestingly, NTM was detected in 6 out
of 41 urine samples; this data is not shown here
as urine samples were not requested for AFB
staining. There was no case that was positive by
AFB but negative by PCR. Rest 180 cases were
negative for both PCR and AFB.

The development of tests for rapid, sensitive, and
specific identification of the causative agent of
mycobacterial infections is crucial for successful
control of this diseass. Diagnosis is often
performed by acid-fast bacilli (AFB) staining,
culture and histopathological testing. The gold
standard method of identifying mycobacteria is a
mycobacterial culture. The low yields by smear
and culture are attributed to the paucibacillary
load in the extra-pulmonary specimens.'®?® The
microscopic analysis of smears on acid-fast
bacilli is indeed a quick but also an insensitive
and not very specific method: as it is impossible
to distinguish between either living or dead
bacteria or between MTB and NTM, a culture
report guarantees an improvement of sensitivity
and specificity. A positive result using solid
culture can be expected after about 3 to 4 weeks,
a negative assessment however is only available
after incubation of 8 weeks. The sensitivity limit
of the solid culture is approx.102 bacteria/ml. By
using liquid culture systems, in addition to
increasing sensitivity the detection time can also
be reduced. Therefore, a positive result is
already available after 1 to 2 weeks, and safe
exclusion is possible after an incubation time of
6 weeks. However, a positive growth in culture
cannot distinguish between MTB and NTM as
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like AFB staining®' Several rapid diagnostic
modalities for the identification of mycobacteria
have been developed. PCR-based assays for the
detection of Mycobacterium approach the
sensitivity and specificity of conventional
culture but have the added advantage of being
rapid.?? In tissue samples, the histological find-
ings of tuberculosis cannot specify the NTM
infection and the same features are also available
for other verities of disorders likefungal infec-
tions, bacterial infections, sarcoidosis, and rheu-
matologic diseases. To minimize these gaps, in
2009, the Centers for Disease Control and
Prevention recommended using at least one
molecular technique when testing for TB in a
patient.?®

We detected 18 NTM positive cases by PCR
which were found negative by AFB staining,
thus indicating the usefulness of PCR in AFB
negative cases in routine mycobacteria diagnos-
tic lab. Also we detected 6 NTM positive and 2
MTB positive cases (data not shown) from urine
specimens those were not requested for AFB
staining.

In order to know the species of NTM we sent
extracted DNA from specimens to Yamagata
University, Yamagata, Japan where DNA was
sequenced. Although this collaborative work is
not yet finished we noted dominance of myco-
bacterium chelonae, mycobacterium valbaalenii,
mycobacterium abscessus so far. Sequencing of
large number of samples is needed to know the
prevalence or incidence of NTMs in the community.

Conclusion

This is the first report about the existence of
NTM in this country. NTM was found in respira-
tory specimens and in non-respiratory specimens
such as GIT, genito-urinary tract, lymph node,
surgical wound and sinus tract. Early identifica-
tion of the species of mycobacterium causing
illness in a patient by PCR would have signifi-
cant clinical impact. Patients with AFB positive
specimens, especially respiratory samples, are
generally presumed to be infected with Myco-
bacterium tuberculosis because the smear cannot
determine the species of mycobacteria detected
on microscopic examination and thus are treated
with antituberculosis agents and placed in isola-
tion rooms. Increased isolation of NTM causing
mycobacterial diseases implies that more
patients with AFB-positive samples have
received inappropriate or unnecessary empirical
antituberculous treatment. Overall rapid identi-
fication and differentiation to species level by
molecular assay may help in targeted therapy
and management of infections caused by differ-
ent mycobacterial species and indirectly, it will
also help in reducing the developing of antimi-
crobial drug resistance among NTM isolates in
the community.
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