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ABSTRACT

Diagnosis of Extrapulmonary tuberculosis (EPTB) remains cumbersome due to non-
specific clinical presentation and paucibacillary nature of samples. Irreversible
complications are common if not diagnosed and treated earlier. Successful treatment
outcome of EPTB and control of emerging drug resistance depends on adherence to
treatment based on drug susceptibility result. Objective of this research work was to study
drug susceptibility pattern of M. tuberculosis isolates from EPTB specimen. Among 649
EPTB patients screened in a tertiary care teaching hospital for a period of over three years,
71 strains (10.9%) of M. tuberculosis complex (MTBC) were isolated and identified using
conventional biochemical tests and MPT64Ag detection. Isolates were subjected to drug
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Avrticle Info susceptibility testing in MGIT960 system to first line ATT drugs. Sensitivity to all drugs

tested was observed in 71.83%, monoresistance in 25.35%, dual resistance to Streptomycin
Accepted: and Isoniazid in 2.81%. Monoresistance to PZA, Isoniazid, Streptomycin, Rifampicin and
i%;?gﬁ;ng‘;r“zn%l_7 Ethambutol was observed in 9.9%, 5.6%, 4.2%, 2.8%, and 2.8% respectively.
10 October 2017 . Monoresistance of, 18.3% from pus, 4.2% from pleural fluid and 1.4% each from ascitic

fluid and urine respectively was encountered. None of the isolates belonged to MDR-TB.
Our study reveals the absence of MDR from new extrapulmonary tuberculosis cases in this
part of India.

Introduction

India is one among the countries with high
tuberculosis (TB) and multidrug resistant
tuberculosis (MDR-TB) burden. It accounts
for 23% of the total 9.6 million incident cases
of tuberculosis and 2.2% of MDR-TB
reported globally (WHO, 2015). Tuberculosis
is a major health issue in developed and
developing countries. It infects both
pulmonary and extra pulmonary sites (TB
lymph node, pleura, abdomen, skin, etc) of
the body. In India, EPTB accounts for 15-

20% and 50% among immune-competent and
HIV individuals respectively (Sharma and
Mohan, 2004). Due to nonspecific clinical
presentation, paucibacillary clinical
specimens and lack of appropriate diagnostic
tool, most of the patients are treated
empirically with first line anti-tuberculous
drugs and suspected for drug resistance only
when patients fail to recover. This leads to the
emergence of drug resistance and progression
of the disease condition with treatment delay.
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Today primary drug resistance has been
increasingly reported from extrapulmonary
tuberculosis cases. (Dusthackeer et al., 2005;
Maurya et al., 2012; Yadav et al., 2016;
Mittal et al.,, 2014). This primary drug
resistance in EPTB cases may be due to
infection with primary drug resistant strains
spread out by pulmonary tuberculosis
patients. Though EPTB do not spread from
one patient to the other posing a threat of
spread with primary drug resistant strains, it
causes serious complication of the ill patient,
unless diagnosed and treated earlier.
Nowadays most of the extrapulmonary
tuberculosis cases are treated without drug
susceptibility testing following the regimen
used for treating pulmonary tuberculosis
patients except tuberculous meningitis and
bone and joint tuberculosis. For effective
treatment of the drug resistant tuberculosis
cases, modification of the treatment regimen
according to the drug susceptibility pattern of
the particular strain is needed. Hence this
study was undertaken to understand the drug
susceptibility pattern of Mycobacterium
tuberculosis isolated from EPTB specimens in
this region of South India.

Materials and Methods

Our Institutional Human Ethical Committee
(IHEC) has approved this work and informed
consent was obtained from patients before
collecting the specimen. Between June, 2011
and October, 2014, 649 single EPTB samples
collected from patients with
clinical/radiological suspicion were
processed. Patients who were treated with
ATT drugs were excluded from our study.
Specimens collected from sterile sites were
centrifuged and the deposit inoculated onto
Lowenstein Jensen (LJ) slants and automated
mycobacterial growth indicator test system
(MGIT960). Specimens from unsterile areas
were first decontaminated using NaOH-
NALC (Sodium hydroxide -N-acetyl-L-

cysteine) procedure. These specimens were
inoculated and monitored for eight and six
weeks on LJ and MGIT960 respectively.
Identification and confirmation of M.
tuberculosis complex (MTBC) was by
standard conventional and MPT64 antigen
detection  tests as  described earlier
(Kandhakumari and Stephen, 2015). Drug
susceptibility testing was carried out for five
first line drugs in MGIT following the
recommended procedure of the manufacturer
at a final concentration of Streptomycin
1.0pg/ml,  Isoniazid 0.1pg/ml,  Rifampin
1.0pg/ml, Ethambutol 5ug/mi and
Pyrazinamide 100ug/ml. Briefly 0.8ml of the
SIRE supplement was added to the labeled
BACTEC MGIT tubes and 0.1 mL of the
appropriate drug solution was added, which
resulted in the desired concentration of a drug
in the medium. This was followed by
inoculation of 0.5 mL bacterial suspension.
For growth control, the inoculum was diluted
to 1:100. The inoculated tubes were incubated
and monitored by the MGIT system every one
hour for increase in fluorescence. For
pyrazinamide sensitivity MGIT tubes were
incubated for a maximum of three weeks,
whereas for the rest of the drugs it was only
up to two weeks. Reference strain of M.
tuberculosis H37Rv was used as control.

Results and Discussion

Out of 649 EPTB samples processed, 71
MTBC (70 M. tuberculosis and one isolate of
M. bovis) isolates grew in LJ and/or MGIT
culture.  Antimycobacterial  susceptibility
testing results of 71 MTBC isolates is
documented in Table-1. Fifty one isolates
(71.83%) were sensitive to all the five ATT
drugs. Eighteen isolates (25.35%) showed
mono resistance and two isolates (2.81%)
showed dual resistance to INH + STR. PZA
resistance was seen in maximum number of
isolates (7) (9.9%), followed by INH
resistance in four, STR resistance in 3, RIF
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and EMB resistance in two isolates each. Two
strains were resistant to rifampicin but
sensitive to INH. None of our isolates showed
multi drug resistance (MDR-TB). We have

observed monoresistance of, 18.3% from pus,
4.2% from pleural fluid and 1.4% each from
ascitic fluid and urine respectively.

Table.1 Drug resistance pattern of MTBC isolates (n=71)

SI.No | Patterns of Drug resistance Total numbers | %
1 Pan-sensitive 51 71.83
2 Resistance 20 28.17
a. PZA resistance 7 9.9
b. Isoniazid resistance 4 5.6
c. Streptomycin resistance 3 4.2
d. Rifampicin resistance 2 2.8
e. Ethambutol resistance 2 2.8
f. Streptomycin +lIsoniazid resistance 2 2.8
Total 71 100

In the present study, overall resistance of
28.17% to one or more drugs was observed in
EPTB isolates. This is in contrast to report
from the same geographical region by NIRT
(National  Institute of Research in
Tuberculosis), Chennai, Tamil Nadu, where
59% resistance was observed (Dusthackeer et
al., 2005). However, the authors themselves
have clarified that the sample selection could
have been biased, since the physicians
referred only those chronically ill patients and
non-responders to this central facility under
Indian Council of Medical Research (ICMR).
From Lucknow, Uttar Pradesh (Maurya et al.,
2012) reported a resistance of around 38%. In
2002, Sachdeva et al., reported 50%
monoresistance. Though various authors from
India have reported the increasing drug
resistance among EPTB cases, (Lee et al.,
2015) from Korea reported no significant
difference in resistance among the pulmonary
and extrapulmonary tuberculosis cases.

According to (Dusthackeer et al., 2005)
monoresistance to first line ATT drugs was
27.5%, whereas in our study it is 25.4% and a
lower rate of 17.8% in Lucknow (Maurya et

al., 2012). Gupta et al., 2016 reported
increasing streptomycin resistance from 5.5%
in the year 2002-05 to 33% during the year
2009-2012. Sachdeva et al., in 2002 from
Delhi reported the highest prevalence of
streptomycin  resistance  followed by
resistance to Isoniazid, Rifampicin and
Ethambutol. This highlights the increasing
streptomycin resistance during the recent
years. Isoniazid resistance with or without
additional resistance to other drugs was 30%
in Chennai and 27.6% at Lucknow
(Dusthackeer et al., 2005; Maurya et al.,
2012). But we have observed only 8.4% INH
resistance. Gupta et al., 2016 from Delhi
reported isoniazid resistance of 33.3% during
the year 2002-05, which jumped to 60%
during 2009-2012 (Gupta et al.,, 2016).
Regarding rifampicin resistance, it was 24.6%
from NIRT, Chennai and 14% from New
Delhi, (Dusthackeer et al., 2005; Gupta et al.,
2016) while we had only a low 2.8%.
Sachdeva et al., 2002 from Delhi did not
observe any pyrazinamide resistance.

About 2.8% of our isolates were susceptible
to rifampicin but with INH resistance and
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from Lucknow 3.25% of such cases were
reported. These isolates could have been
under- reported for INH resistance, by
Rifampicin based assays like Xpert MTB/RIF
assay and resulting in inappropriate therapy
(Fasih et al., 2012).

MDR-TB by definition should be resistant to
both INH and RIF with or without resistance
to other first line ATT drugs. In 2010 Nepal
has recorded 12.5% (Gurung et al., 2010)
MDR from EPTB cases. Reports from Delhi
claim 10% to 11.6% MDR positivity
(Sachdeva et al., 2002; Raveendran et al.,
2015). Maurya et al., reported 13.5% and
17.5% MDR-TB positivity in 2012 and 2013
respectively from Lucknow, Uttar Pradesh
(Maurya et al., 2012, 2013). NIRT (National
Institute of Research in Tuberculosis),
Chennai, Tamil Nadu has reported 19% of
MDR among 1223 EPTB  patients
(Dusthackeer et al., 2005). Contrast to this, no
MDR was detected in our study. As
mentioned earlier, the referred patients to
NIRT were mostly chronic cases/non-
responders to first line ATT.

Today over-reporting of multidrug-resistance
may be due to widespread use of Xpert
MTB/RIF (Denkinger et al., 2014) which
considers rifampicin resistance as a surrogate
marker for INH resistance. However, this
assay cannot detect Isoniazid resistance and
hence presence of rifampicin resistance could
be either MDR or rifampicin monoresistance.
Hence this surrogacy is applicable only for
areas with high MDR prevalence and low
prevalence of Rifampicin Mono Resistance
(RMR) using Xpert MTB/RIF, but from areas
or countries with increasing riampicin
monoresistance it is doubtful. As per CDC
recommendation, (CDC) when rifampicin
resistance is detected / not detected /
indeterminate in Xpert MTB/RIF assay,
uniformly all EPTB/PTB specimens are to be
subjected to culture and drug susceptibility
testing using first line anti-TB drugs.

Rifampicin  monoresistance  with  INH
susceptibility in two strains has been observed
in the present study, which would have been
erroneously labeled as MDR if INH
susceptibility was not performed. Automated
antimycobacterial susceptibility testing of
Mycobacterium tuberculosis using MGIT960
might be wuseful in determining drug
susceptibility testing within 2 weeks’ time.

To conclude it might be said that at present
drug resistance is moderate and MDR absent
among EPTB patients of Puducherry and
neighbouring Tamil Nadu state.
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