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ABSTRACT
Background: Despite of tuberculosis control programme and anti-tuberculosis drugs, tuberculosis (TB) and multidrug-resistant
tuberculosis (MDR-TB) is a serious public health issues worldwide. Rapid laboratory detection of M. tuberculosis is needed for
the early diagnosis and treatment of TB and MDR TB.Recently GeneXpert MTB/RIF system is a new molecular technique introduce for early detection of M. tuberculosis.
Aim: To find out prevalence of MTB and MDR TB by using GeneXpert MTB/RIF system and also find out associated risk factor
with MTB.
Material and Method: Total 250 patients with suspected MDR pulmonary tuberculosis visited to TB & Chest OPD over a period
of 2 years were included in study. Sputum sample was taken from each patient and tested by the GeneXpert MTB/RIF assay
according to standard protocol.
Result: Among 250 patients, 159 (63.6%) patients were detected as MTB positive.
Out of 159 MTB patients 15 (9.43%) were detected with MDR. Maximum number of MTB was detected in patients from lower socioeconomic status. Out of 159 MTB patients, 25.15 % had showed HIV and TB coinfection. Among 15 MDR patients, 7(46.67%)
were found to be defaulter,1(6.66%) due to failure & 7 (46.67%) were newly diagnose. out of 159 MTB detected patients 93
(58.49%) were cured,41 (25.79%)were died & 25 (15.72%) were still on treatment.
Conclusion: Newer rapid molecular diagnostic techniques like GeneXpert will help to diagnose tuberculosis & multidrug resistant tuberculosis early so prompt treatment can be initiated for better outcome.
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INTRODUCTION
Mycobacterium tuberculosis(MTB) remains one of the most
significant cause of morbidity worldwide, it affect up to one
third of the world population. More than 9.4 million incident
cases noted and almost two million people are killed each year
by TB.1 Universal access to high-quality, patient-centred treatment is emphasized by WHO’s Stop TB Strategy.2 Significant
challenges are faced for disease control due to the emergence

and spread of drug resistant Mycobacterium tuberculosis complex (MTBC) strains (multidrug resistance and extensively
drug resistant).3 India is the country that bears highest burden
of TB. Out of a global incidence of 9 million, World Health
Organisation statistics for 2013 gives an estimated incidence
figure of 2.1 million cases of TB for India. The proportion of
multidrug-resistant tuberculosis (MDR TB) cases among all
cases is 4.9% while in new cases and previously treated cases
it is 2.9% and 15.5% respectively.4
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Failure to recognize and effectively treat patients with MDR
tuberculosis (Resistance to isoniazid and rifampicin, which
are the 2 most effective first-line drugs for TB) and XDR TB
(Resistant to isoniazid, rifampicin, any fluoroquinolone, and
at least one of 3 injectable second-line drugs i.e. amikacin,
kanamycin, or capreomycin) leads to increased morbidity,
mortality, nosocomial outbreaks and resistance to additional
antituberculosis drugs.5 However, proper identification of
MDR and XDR tuberculosis can lead to an effective treatment. The gold standard technique considered for diagnosing
TB is culture, but it may take 2 to 8 weeks. Another method
for diagnosis is sputum smear microscopy for acid-fastbacilli
(AFB) which is rapid and inexpensive, but has poor sensitivity.6, 7 In our country TB diagnosis rely on acid-fast staining
and the conventional Lowenstein Jensen culture method in
conjunction with assessment of patients clinical symptoms
and radiographic evidence to diagnose TB.8
Rapid detection of Mycobacterium tuberculosis(MTB) is essential for diagnosis and treatment of tuberculosis because
of the high risk of transmission from one person to another
as well as high rate of morbidity and mortality. Presently the
major problem in management of Tuberculosis is a lack of
accurate and rapid diagnostic test for detection of Mycobacterium tuberculosis. In last decade Several molecular methods like line probe assays and real-time polymerase chain
reaction (PCR) has been developed for rapid detection of
Mycobacterium tuberculosis and drug resistance in clinical samples.7 These methods were helpful for early diagnosis and treatment of tuberculosis which in turn improving
patients’ outcomes and allow taking effective public health
measures.
GeneXpert mycobacterium tuberculosis (MTB)/rifampicin
(RIF) is a new cartridge based, automated and rapid molecular diagnostic device that performs sample processing and
hemi-nested real-time PCR analysis in a single, hands-free
step for identifying Mycobacterium tuberculosis and rapid
detection of rifampicin(RIF) resistance in sputum samples.8
The present study aimed to find out prevalence of MTB and
MDR TB by using GeneXpert MTB/RIF system(CB NATT)
at tertiary care center, Maharashtra and also find out associated risk factor with it.

MATERIAL AND METHOD
This cross-sectional study was done at a tertiary care center
after Institutional Ethics Committee approval over a period
of two year from January 2014 to December 2015. Total 250
patients with suspected MDR pulmonary tuberculosis visited to TB & Chest OPD were included. At least two sputum specimens taken from each patient for bacteriological
examination.
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Exclusion criteria:

1. Patients with extra pulmonary tuberculosis.
2. Non complaint patients.

GeneXpert MTB/RIF assay10, 11

Sputum sample was taken from patient and tested by the
GeneXpert MTB/RIF assay. Using a sterile pipette, briefly
2.0 ml of GeneXpert MTB/RIF sample reagent was added
to 1.0mlof sputum specimen. The closed specimen container
was agitated twice manually during 15min at room temperature and then 2ml of the inactivated material was transferred
to the test cartridge. GeneXpert MTB/RIF (CBNAAT) is a
rapid cartridge based nucleic acid amplification technique
based on principle of Real time PCR gives result within 2
hours with sensitivity and specificity of 90.6% & 94.3% respectively. It is highly effective for diagnosis of tuberculosis
and rifampin-resistant strains even in smear-negative sample.

STATISTICAL ANALYSIS
Data was entered in MS-Excel, corrected for typographic
errors. For qualitative data (binomial and orderly data) chisquare test used and analyzed by using SPSS V. 16 software
and quantitative data expressed in proportion or percent using MS Excel (MS office 10). Graphical presentation of the
result was done using MS-Excel. The p- value of < 0.05 was
considered significant.

RESULT
Among 250 patients, 159 (63.6%) patients were detected as
MTB positive while in 62 (24.8%) MTB was not detected,
19 (7.6%) were error& 10 (4%) were invalid.(Chart no 1)
Among 159 MTB patients 15 (9.43%) were MDR detected.
Among MTB detected patient mean age was 36.47 years and
M:F ratio was 2.7:1(117 were male & 42 were female).
Maximum number of MTB was detected in patients from
lower socioeconomic status which was statistically significant.(P value =0.001) (Table no 2)when different risk factor
associated with MTB were studied, we observed that among
MTB patients,45 (28.30%) were smoker &114 (71.69%)
were nonsmoker(P value=0.026) as well as 49 (30.81%)
were alcoholic &110 (69.18%) were nonalcoholic.(P value=
0.08) when checked for MTB and HIV co-existence we
found that out of 159 MTB detected patients, 40 (25.15%)
were HIV positive &119 (74.84%) were negative. (P value
=0.03) (Chart no 2) Out of 159 MTB detected patients,18
(11.32 %) having family history of contact with MTB positive patient. In present study we checked for association of
different illness in MTB positive (159) patients, it was found
that 4 (2.51%) were diabetic&155 (97.48%) were nondiabet14
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ic (P value= 0.39) and 5 (3.14%) were suffering from renal
diseases &154 (96.85%) were not.(P value= 0.06).
Among 221 patients in our study we found that 23 (10.40%)
were defaulter, 11 (4.49%) were due to treatment failure &1
(0.45%) was due to relapse & 178 (80.54 %) were newly
diagnose cases. Out of 15 MDR patients, 7(46.67%) were
found to be defaulter, 1(6.66%) due to failure & 7 (46.67%)
were newly diagnose which was found to be statistically significant (P value=0.003). In present study, out of 159 MTB
detected patients 93 (58.49%) were cured, 41 (25.79%)
died& 25 (15.72%) were still on treatment. While among
MDR patients, 1 (6.67%) patient was cured, 6 (40%) died
&8 (53.33%) were still on treatment.

DISCUSSION
In present study we examined total 250 patients satisfying
the criteria for WHO recommending TB testing on Gene
Xpert MTB/RIF system.12) Due to error & invalid results we
excluded 29 samples and total 221 patients were studied further in final analysis. In our study we found the prevalence
of MTB was 63.6% by using GeneXpert MTB/RIF system,
similar observation noted in other study by Kumar M et al.13
Early detection of drug resistance in tuberculosis is essential
to reduce morbidity and mortality associated with it. In present study we observed that prevalence of MDRTB was 9.43
%. Other studies by Chakroborty et al14 and Khalil et al15
observed similar result in their studies.
Among MTB detected patient mean age was 36.47 years
and M:F ratio was 2.7:1(117 were male & 42 were female).
Various reasons has been suggested to explain the gender
imbalance in MTB patients. Social behavior among men,
difference between male and female susceptibility to TB
and less access to health care for women in many developing countries, and therefore unreported TB cases.16,17 Various
studies showed that patients age, gender and race have no
correlation with occurrence of drug-resistant tuberculosis.18,19
similar results were observed in our study.
Early detection of drug resistant & assessment of various
factors that may increase the likelihood of drug resistant
in tuberculosis is important. For that reason we had studied the patient’s sociodemographic profile, lifestyle, habitat
&their illnesses in present study. Studies by Lonnroth et al
20
& Muniyandi M et al21 had observed that people with lower
socioeconomic status having more risk for development of
tuberculosis. Similar finding were observed in our study also
which was statistically significant. (P<0.05) People with low
socioeconomic status were exposed to crowded and less ventilated places, malnutrition, indoor air pollution etc. which
increases their risk for TB.
Bates and colleagues22, in their meta-analysis of 24 studies
15

reported that there was clear evidence that smoking remained
a major risk factor for TB infection and disease. In our study
we also found statistically significant association between
smoking & development of TB. Smoking leads to impaired
clearance of mucosal secretion, reduced phagocytic ability
of alveolar macrophage, and decrease in the immune response and/or CD4 + lymphopenia due to the nicotine in the
cigarettes which would increase susceptibility to pulmonary
tuberculosis.23,24 In different studies Alcohol was recognized
as a strong risk factor for TB disease,25most probable reason
behind that was alteration in immune response specifically
alteration in signal molecule for production of cytokine.26 In
present study alcoholism was not showed statistically significant association with tuberculosis. It may be because of
small sample size & many patients denied for taking alcohol
consumption.
Various studies concluded that HIV infection not only increases the chances of reactivation of latent TB infection
but also increases the rapid progression following primary
infection or reinfection with TB.27, 28Similarresult was noted
in present study which was statistically significant. (P<0.05)
In our study we had not found any significant association
between family history of contact & TB .This may be due to
small sample size or patient didn’t aware about their close
contact in past. Gillani et al29 also noted similar finding in his
study. Presence of Diabetes mellitus and renal diseases increases risk for development of TB infection, as they directly
impairs the innate and adaptive immune responses, thereby
accelerating the proliferation of TB.30,31 In contrast to this we
had not found any association between patients having diabetes mellitus & renal diseases with TB. The reason behind
it may be a small sample size in our study.
Jeon et al 32, showed that inadequate treatment had contributed to the high prevalence of MDR and XDR-TB. Our study
showed similar results with a statistically significant association between defaulter and treatment failure with MDR TB.
Among the tuberculosis patients 58.49% got cured, 25.79%
died & 15.72% were still on treatment while among multidrug resistant tuberculosis patients 6.67% were cured, 40%
died & 53.33 % were still on treatment. Study showed that
there was higher percentage of death & extension of duration
of treatment among MDR patients compared to tuberculosis
patients.

CONCLUSION
Management of TB & multidrug resistant TB has remained
a persistent public health problem as it has high morbidity &
mortality. As there is significant association of TB with risk
factors like socioeconomic status, smoking & HIV. There is
need of intervention to reduce smoking, HIV incidence &
need to improve patient socioeconomic status for prevenInt J Cur Res Rev | Vol 10 • Issue 18 • September 2018
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tion of tuberculosis. As there is highly significant association of MDR TB in patients with history of default, failure
& relapse. We need to find out the causes of these factors &
early intervention should be instituted to reduce the default,
failure and relapse cases. Newer rapid molecular diagnostic
techniques like GeneXpert will help to diagnose tuberculosis
& multidrug resistant tuberculosis early so prompt treatment
can be initiated for better outcome.
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Table 1: Socioeconomic status in MTB
Socioeconomic status

Chart 1: Gene Xpert Result.

MTB D

MTB ND

Total

Lower class

85

17

102

Lower middle class

54

25

79

Middle class

14

16

30

Upper middle class

6

4

10

159

62

221

100.00%

100.00%

100.00%

Total

Chart 2: HIV Status.
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