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ABSTRACT

The aim of this study was prevalence of GeneXpert in Pulmonary Tuberculosis.Tuberculosis (TB) is a communicable
disease and a major cause of ill health. It is one of the top 10 causes of death worldwide and the leading cause of death
from a single infectious agent (ranking above HIV/AIDS). The diagnosis of Mycobacterium tuberculosis (MTB) lung
infection (pulmonary tuberculosis) is historically based on identification of the bacterium by direct examination or by
culture of a respiratory sample. Since 2010, a specific polymerase chain reaction (PCR) assay, known as GeneXpert, has
beenused worldwide.The GeneXpert MTB/RIF assay is a new diagnostic test that depends on a real-time PCR analysis of
the sample for diagnosis of pulmonary tuberculosis (TB).This study includes 100 suspected cases of tuberculosis who
visited the Department of Tuberculosis and Respiratory Diseases, GSVM Medical College for diagnosis and treatment.
Early morning sputum samples were collected in a sterile, clean, dry and wide mouth container. Sputum samples were
analysed by using GeneXpert. GeneXpert is an rapid and automatic nucleic acid amplification test (NAAT) for
Mycobacterium tuberculosis.Examination of 100 patients was done with the help of GeneXpert, age group between 16-
85 years. Out of 100 patients, there were 69 male patients and 31 female patients. Out of 100 patients, there were 32
positive and 68 negative for Mycobacterium tuberculosis. Out of 32 positive patients, there were 19 male patients and 13
female patients. Genexpert confirmed the clinical diagnosis in 32% cases only, while 68% cases were
negative.Genexpert is a sensitive, rapid, accurate, easy to carry out and important diagnostic tool especially in early and
doubtful cases of pulmonary tuberculosis.The GeneXpert assay can be used as a gold standard to diagnose TB. As it is

sensitive and specific for diagnosing smear-negative pulmonary TB, the assay is faster than culture.

INTRODUCTION

Tuberculosis is one of the oldest known human pathogens.
The disease can be traced back through historical references
and evidence of infections in human remains from some of the
most ancient civilizations. Evidence of tuberculosis infections
has been found in the necropoli of Ancient Egypt, Neolithic
skeletons from burial sites in Europe, and mummies
excavated from the Andes Mountains in South America but
statistical models have estimated that the Mycobacterium
tuberculosis complex may have evolved 40,000 years ago
around the same time that human populations are thought to
have begun to expand and migrate out of Africa."”Koch
(1882) isolated the mammalian tubercle bacillus and proved
its causative role in tuberculosis by satisfying certain
postulates (known as Koch's postulates).Tuberculosis in
human was subsequently shown to be caused by two types of
the bacillus: the human and bovine types, designated
Mycobacterium tuberculosis and M. bovis, respectively.
®'Tuberculosis (TB) is caused by a bacterium called
Mycobacterium tuberculosis. The bacteria usually attack the
lungs, but TB bacteria can attack any part of the body such as
the kidney, spine, and brain. Not everyone infected with TB
bacteria becomes sick. As a result, two TB-related conditions
exist: latent TB infection (LTBI) and TB disease. If not treated
properly, TB disease can be fatal. “”Every year, 10 million
people fall ill with tuberculosis (TB). Despite being a
preventable and curable disease, 1.5 million people die from
TB each year — making it the world's top infectious killer.TB is
theleading cause of death of people with HIV and also a major
contributor to antimicrobial resistance. Most of the people
who fall ill with TB live in low- and middle-income countries,
but TB is present all over the world. About half of all people
with TB can be found in 8 countries: Bangladesh, China, India,
Indonesia, Nigeria, Pakistan, Philippines and South
Africa.”"About a quarter of the global population is
estimated to have been infected with TB bacteria, but most
people will not go on to develop TB disease and some will
clear the infection.Those who are infected but not (yet) ill with
the disease cannot transmit it.*

People infected with TB bacteria have a 5-10% lifetime risk of
falling ill with TB. Those with compromised immune systems,

such as people living with HIV, malnutrition or diabetes, or
people who use tobacco, have a higher risk of falling
ill."*""When a person breathes in TB bacteria, the bacteria can
settle in the luns and begin to grow. From there, they can move
through the blood to other parts of the body, such as the
kidney,spine,and brain."*""

The probability of transmission from one person to another
depends upon several factors, including the number of
infectious droplets expelled by the carrier, the effectiveness
of ventilation, the duration of exposure, the virulence of the M.
tuberculosis strain, the level of immunity in the uninfected
person, and others. The cascade of person-to-person spread
can be circumvented by segregating those with active
("overt") TB and putting them on anti-TB drug regimens. After
about two weeks of effective treatment, subjects with
nonresistant active infections generally do not remain
contagious to others. If someone does become infected, it
typically takes three to four weeks before the newly infected
person becomes infectious enough to transmit the disease to
others."**'M. tuberculosis is a straight or slightly curved rod,
about 3 ym x 0.3 pm in size, occurring singly, in pairs or as
small clumps. The size depends on conditions of
growth.[16,17] Long, filamentous, club-shaped and
branching forms may sometimes be seen. Electron
micrographs of thin sections show a thick cell wall composed
of three layers enclosing a trilaminar plasma membrane.
Spheroplasts and L forms are formed when grown in the
presence oflysozyme. "

The Xpert MTB/RIF Assay, performed on the GeneXpert
Instrument Systems, is a qualitative, nested real-time
polymerase chain reaction (PCR) in vitro diagnostic test for
the detection of Mycobacterium tuberculosis complex DNA
in raw sputum or concentrated sputum sediment prepared
from induced or expectorated sputum. In specimens where
Mycobacterium tuberculosis complex (MTB-complex) is
detected, the Xpert MTB/RIF Assay also detects the rifampin-
resistance associated mutations of the rpoB gene."”This test is
intended as an aid in the diagnosis of pulmonary tuberculosis
when used in conjunction with clinical and other laboratory
findings.™”
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MATERIALS & METHODS

A retrospective and observational study was carried out
among patient of Pulmonary Tuberculosis enrolled in the N
department of Pathology, Microbiology& collaboration with ) T
Respiratory Medicine department&DOTs Centre at G.S.V.M 5 |
Medical college, Kanpur.100 suspected cases of patient of

Pulmonary Tuberculosis enrolled at DOTs Centre were

included in the study age group both genders attending the

Respiratory ward&DOTs Centre of the hospital for last 6

months have beenincluded in this study. I I l
Inclusion Criteria- D — - — = — — " w— .

Suspected patients of Pulmonary tuberculosis of all ages,
patients who have negative for AFB Staining.

Ou the basis of Age group

mSees] mimes?

Exclusion Criteria- Graph 2 On the basis of Age group No. of Suspected cases of
Patients diagnosed with Pulmonary Tuberculosis were pulmonary tuberculosis
excluded from the study, patient with significant co-morbid
illness, terminally ill patient. Table No 3 - On The Basis Of Age Group And Male And
Female Positive Patients
Sample Collection: AGE groups No. of cases No. of cases
Morning sputum sample are collected in sterile plastic Positive Male Positive Female
Container for collecting sputum. 10-20 01 00
21-30 03 04
OBSERVATION AND RESULT 31-40 03 00
In the present study, 100 confirmed cases of patient of 41-50 02 01
Pulmonary Tuberculosis enrolled at DOTs Centre were 51-60 05 04
included in the study age group both genders attending the 61-70 02 03
Respiratory ward &DOTs Centre of the hospital Out of 100
patients, there were 69 male patients and 31 female patients. 71-80 03 01

Out of 100 patients, there were 32 positive and 68 negative for On the basis of Age vw';;rﬂ Male and Female Pasitive
Mycobacterium tuberculosis. Out of 32 positive patients, bt

there were 19 male patients and 13 female patients.

Genexpert confirmed the clinical diagnosis in 32% cases

only,while 68% cases were negative.

Table No 1 - On The Basis Of Total Positive And Negative s
Cases ¢ |
Total Cases No. of Positive No. of Negative 3 |
cases cases : |
100 32 68 . | |

Oun the basis of Total Positive and Negative Cases

B MalePostive  m FamalePostive

£ Graph 3 On the basis of Age group and Male and Female
50 Positive Patients
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Graph 1 OnThe Basis Of Total Positive And Negative Cases i

Table No 2 - On The Basis Of Age Group No. Of Suspected
Cases Of PulmonaryTuberculosis

AGE groups No. of cases = 100 |Percentage
10-20 01 01% Graph 4 Male and Female Positive and Negative Patients
21-30 17 17%
DISCUSSION
31-40 10 10% In the present study, 100 suspected cases of patient of
41-50 08 08% Pulmonary Tuberculosis enrolled at DOTs Centre&) who
visited the Department of Microbiology GSVM Medical
51-60 29 29% College for diagnosiswere included in the study age group
61-70 18 18% both genders attending the Respiratory ward &DOTs Centre
of the hospital Out of 100 patients, there were 69 male patients
71-80 13 13% and 31 female patients. Out of 100 patients, there were 32
8190 04 04% positive and 68 negative for Mycobacterium tuberculosis. Out
of 32 positive patients, there were 19 male patients and 13
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female patients. Early morning sputum samples were
collected in a sterile, clean, dry and wide mouth container.
Sputum samples were analysed by using GeneXpert.
Genexpert confirmed the clinical diagnosis in 32% cases
only,while 68% cases were negative.

CONCLUSION

Genexpert is a sensitive, rapid, accurate, easy to carry out and
important diagnostic tool especially in early and doubtful
cases of pulmonary tuberculosis. The GeneXpert assay can
be used as a gold standard to diagnose TB. As it is sensitive
and specific for diagnosing smear-negative pulmonary TB,
the assay is faster than culture.
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