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‘ ABSTRACT ’ Background: Drug resistant tuberculosis is a global threat to overall tuberculosis control. Isoniazid is a critically

important first line drug. Isoniazid monoresistance increases the incidence of treatment failure and relapse.
Method: A total of 100 sputum samples positive for acid fast bacilli by Ziehl-Neelsen staining were collected from pulmonary tuberculosis
patients between September 2019 to January 2020 (four months) and subjected to Line probe assay (LPA).
Result: Mycobacterium tuberculosis complex was detected in all the 100 samples by LPA. It was found that 82 (82%) samples were sensitive to
both Isoniazid and Rifampicin, 9(9%) of them were multidrug resistant ,8(8%) were Isoniazid monoresistant and 1(1%) was Rifampicin
monoresistant.Out of the Isoniazid monoresistance cases mutation in katG was seen in 87% cases and inhA mutation in 13%.
Conclusion: Isoniazid resistance is surprisingly increasing and is missed out by rapid tests.
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INTRODUCTION:

Tuberculosis is a disease that affects mainly the lungs(pulmonary
tuberculosis) and can also affect other parts of the body like
bones,intestine,meninges,lymph nodes (extrapulmonary
tuberculosis). It is caused by the bacteria Mycobacterium tuberculosis
. Most infections do not have symptoms, in which case it is known as
latent tuberculosis.About 10% of latent infections progress to active
disease. If left untreated, it can kill about half of those affected. It is a
chronic disease with cardinal symptoms being persistent chronic
cough with blood-tinged mucus, intermittent fever, night sweats, and
unexplained weight loss.

Tuberculosis is one of the top three infectious diseases in the world
along with HIV, malaria where tuberculosis alone kills 2 million
people every year'' Recent estimates suggest that one fourth of the
world's population is infected with tuberculosis and maximum of them
ie around 95% of all newly infected patients live in developing
countries like India. With this there has been a significant rise in the
multidrug and extensive drug resistant cases that has become a threat to
the global tuberculosis control. The culture methods and drug-
susceptibility tests (DST) using solid media take up to 10—-12  weeks
for results and liquid-based culture techniques still take 4-6 weeks.
Such prolonged time taken by these conventional methods delays the
treatment procedure and increases the need for rapid diagnostic
methods. The spread of primary drug resistance calls for immediate
action in order to prevent a massive spread of multidrug resistant
tuberculosis.” New strategies and diagnostic advancement is needed
for early diagnosis, to shorten the duration of therapy and improve
treatment outcomes™!

Line probe assay (LPA) is a promising rapid diagnostic tool that
detects mutation in rpoB , katG, and inhA genes. It targets the
mutations in the 81 bp core region of rpoB gene. By this it can detect
more than 95% rifampicin resistant strains . It can be used for testing
direct smear microscopy specimens. Several molecular assays are
available for diagnosis of tuberculosis and among them promising
results have been shown by LPA in many studies.” According to world
stastistics data, isoniazid monoresistant TB without MDR-TB is
estimated to be 9.5% of all cases " LPAs are more difficult to perform
and even takes longer time to complete but they have the ability to
detect Isoniazid resistance along with Rifampicin resistance unlike
Xpert MTB/RIF ™ In an urban populations with a significant
prevalence of MDR-TB and HIV coinfection a rapid identification test
like LPA will be very useful and cost effective.” In many studies, LPA
has shown good performance even in samples that came as
contamination in culture methods oreven in smear-negative samples.

MATERIALAND METHODS:

The study was conducted in the Bacteriology department of School of
Tropical Medicine, Kolkata over a span of four months from
September 2019 to January 2020 on 100 sputum samples that were
positive for acid fast bacilli by Ziehl Neelsen staining. The smears
were then graded depending upon the bacilli seen under 1000X
magnification according to RNTCP grading"”. Sputum samples from
patients who are diagnosed as smear positive for acid fast bacilli in the
Direct Smear Microscopy centre (DSM) of our hospital were collected
in 50ml falcons and transported to laboratory at its earliest. According
to WHO protocols the whole procedure was done in three separate
rooms with unidirectional flow of work using GenoType® MTBD
Rplus version 2.0 (Hain Lifescience GmbH, Nehren, Germany) .First
the samples were decontaminated with sodium hydroxide-citrate-
Nacetyl-L-cysteine. DNA extraction was done using GenoLyse" kit
(Hain Lifescience GmbH, Nehren, Germany). Amplification was done
by multiplex PCR using biotinylated primers using the amplification
profile: denaturation of 15 min at 95°C, followed by 20 cycles of 30 sec
at 95°C and 2 min at 65°C, and 30 cycles of 25 sec at 95°C, 40 sec at
50°C and 40 sec at 70°C and the extension step of 8 min at
70°C.Reverse hybridisation was performed using a pre-programmed
TwinCubator (Hain Lifescience GmbH, Nehren, Germany)where
probes (reaction zone or bands) on the nitrocellulose strips are used to
interrogate mycobacterium tuberculosis target DNA .After
denaturation, the biotin-labelled amplicons were hybridised to the
single stranded membrane-bound probes. After a stringent washing, as
streptavidin-alkaline phosphate conjugate was added to the strips, an
alkaline phosphate mediated staining reaction was observed as bands
where the amplicon and the probe had hybridized with rifampicin and
isoniazid .Result were interpreted following manufacturer's protocol
and WHO guidelines™"”

RESULT:

Mycobacterium tuberculosis complex was detected in all the 100
samples by LPA. It was found that 82 (82%) samples were sensitive to
both Isoniazid (INH) and Rifampicin (RIF) , 9 (9%) of them were
multidrug resistant (MDR) ie. resistant to both, 8 (8%) were Isoniazid
monoresistant and 1 (1%) was Rifampicin monoresistant.Out of the
Isoniazid monoresistance cases mutation in katG was seen in 87%
cases which confers “high level” resistance and inhA mutation in 13%.
Sputum samples were with 3+ grading in most cases (40%).Patients
were maximum in the age group of 30-51 years with more male
participants (62%) than female (38%).13% ofthem were HIV positive.
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Fig 2:Resistance pattern to the first line antitubercular drugs
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Fig 3: Age distribution of the cases under study
Table 1:Sputum grading of cases under study

SPUTUM GRADING PERCENTAGE

1+ 31%

2+ 26%

3+ 40%

4+ 3%
DISCUSSION:

Most of the laboratories in India uses Xpert/RifAssay as a rapid
method. Larger studies are required to call Rifampicin resistance as
surrogate marker of multidrug resistant tuberculosis. In a study
conducted by Deepak Arora et al in New Delhi it was seen that 5% of
the resistant cases were missed by Xpert/RifAssay but diagnosed by
LPA. " India TB report 2019 showed that the incidence of Isoniazid
monoresistance is 7.3% whereas that of multidrug resistance is 6% by
Line probe assay ""”.Isoniazid monoresistant tuberculosis patients who
are treated with 2HREZ/4HR regimen show a much higher risk of
developing treatment failure or relapse, or acquiring additional
resistance than than those who have drug-susceptible Tuberculosis . "

CONCLUSIONS:

The present study has evaluated the performance of MTBDRplus
molecular assay for rapid detection of multidrug resistant M.
tuberculosis as well as isoniazid monoresistance directly from smear
positive pulmonary samples. Isoniazid resistance is surprisingly
increasing and is missed out by rapid tests like Xpert/RifAssay as it
does not detect mutations in katG and inhA genes. Inappropriate
diagnosis and incorrect treatment regimen is making the control of
drug resistant tuberculosis even more difficult. Therefore, the rapid
detection of such isoniazid monoresistance cases is also critical for

reducing overall morbidity and mortality. If there is implementation of
stable infrastructure and trained laboratory personals, LPA can be a
game changer in the diagnostic field. Isoniazid is a critically important
first line drug and our aim in diagnosing its resistance is to reduce the
incidence of treatment failure and relapse. A prolonged time required
by conventional DSTs will lead to patients being treated with an
inappropriate drug regimen. This will cause selection of drug resistant
mutant strains and their continuous spread in the community that will
hamper in the procedure of tuberculosis management and control. Till
now, a few studies have documented Isoniazid-monoresistant TB in
India.
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