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ABSTRACT

Since the beginning of recorded history, tuberculosis has been and continues to be a major health concern all over the
world. Tuberculosis (TB) is a disease that is caused by bacteria that are passed from person to person through the air. In the
past 15 years, the number of new cases of TB as well as the number of deaths has been declining. However, TB is still a
very serious condition. The lungs are the most common target of tuberculosis infection, nevertheless, the disease can attack
and harm any region of the body, including the brain, kidneys, or spine. Some of the general signs of tuberculosis disease
include feelings of sickness or weakness, loss of weight, fever, and sweating at night. In addition to coughing, chest pain,
and blood in the sputum, other symptoms of tuberculosis lung illness may include: Signs and symptoms of tuberculosis. The
treatment of tuberculosis disease includes the use of various medications, each of which must be taken for a period ranging
from six months to nine months (or even longer in the case of drug-resistant TB), depending on the chosen regimen. The
treatment for drug-resistant tuberculosis is laborious, time consuming, difficult, and costly. It has the ability to inflict damage
on people's lives and cause catastrophic, even fatal, adverse effects. What happens in other regions of the body is
dependent on the location that is affected. In this article we focus on infection of TB and its prevalence.
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INTRODUCTION

Mycobacterium tuberculosis and Mycobacterium bovis are the
two species of mycobacteria that are responsible for the
infection that is known as tuberculosis (TB).!'" In
industrialised nations, tuberculosis was thought to be
under control not too long ago; however, the disease has
recently returned in epidemic proportions,
demonstrating that considerable effort remains to be
done to protect patients and health care professionals

Since the beginning of the 1990s, the world has
recognised tuberculosis as a major threat to public
health, as it is the infectious disease that is responsible
for the most deaths among adults all over the world.
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from the disease's potentially fatal effects.’”" Molecular
evidence suggests that tuberculosis has been affecting
humans for more than 17,000 years, making it one of the
world's oldest infectious diseases.” Despite the
development of more recent methods for the detection
and treatment of tuberculosis, unfortunately, individuals
are still being affected by it, and on a global scale, it is
among the top 10 infectious diseases that cause death,
coming in second only to human immunodeficiency
virus (HIV). The World Health Organization (WHO)



Pathan et al. * Volume 10 * 2023

describes tuberculosis as a pandemic that has spread
throughout the entire world. It is the most common
cause of mortality for those who ate living with HIV.I*
Historically speaking, the fight against tuberculosis in
India can be broken down into three distinct periods:
The early period, which occurred before the invention of
X-rays and chemotherapy; the post-independence
period, which was the time period in which nationwide
TB control programmes were initiated and implemented;
and the current period, which is the time period in
which an ongoing TB control programme that is assisted
by the WHO is in place.” India's DOTS (directly
observed therapy-short course) programme is currently
the programme that is increasing at the fastest rate and is
the largest programme in the world in terms of the
number of patients who have begun treatment. In terms
of population coverage, it is the second largest
programme. Poor primary health-care infrastructure in
rural parts of many states is one of the most significant
obstacles in India's fight against tuberculosis.!"

HISTORY OF TUBERCULOSIS

During the Paleolithic period, people lived as nomads;
they did not establish permanent communities such as
villages or locations; and they did not get together in
large groups. Although cases of tuberculosis may have
occurred on occasion, the disease, along with other
infectious diseases, most likely did not spread rapidly
enough to cause epidemics.""" Around 8000 BC,
humans developed the first agricultural techniques,
which enabled them to settle in permanent locations.
Along with this advancement came the domestication of
cattle, pigs, and sheep. In spite of the fact that
tuberculosis was most likely diagnosed more frequently
in this environment, the disease was still quite
uncommon. According to McGrath's calculations, a
stable host-pathogen relationship, which is necessary for
tuberculosis infection to become endemic in a
community, requires a social network of between 180
and 440 people in order to be established.!>" Tt is likely
that tuberculosis was present as an endemic disease
among animals a very long time before it was found in
humans. M. bovis was the most likely organism to have
caused infection, and it's possible that M. bovis was
responsible for the first human infections. Since M.
tuberculosis can infect any primate species, it is possible
that this species was present in non-human primates
before it was found in humans."" This hypothesis is
supported by the fact that M. fuberculosis can spread
between primates. Because of this shift, the environment
began to change, which was associated with a shift in the
delicate balance that existed between humans and the
tubercle bacillus. As the centuries and millennia passed,
human beings began to live in larger and larger
communities. Two competing hypotheses have been put
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forward to explain the rapid spread of the tuberculosis
epidemic and the subsequent decline in its incidence that
followed.™ The first explanation, which is the one that
is most commonly accepted, involves the evolution of
genetically determined herd immunity. In particular, in
comparison to their hosts, parasites tend to have shorter
lifespans. This characteristic confers a significant benefit
on parasites because it allows mutations to take place in
them at a higher rate than in their hosts when the latter
are subjected to the same environmental stresses. It is
impossible for the host to adapt at the same rate as the
parasite when the generation time of the host is
significantly longer than that of the parasite, as is the
case with humans and the tubercle bacillus. Therefore,
the parasite starts off with a significant advantage and
begins to wipe out the vulnerable members of the
species before those individuals can pass on their genes
to their offspring. However, because not all hosts of a
species are eradicated, the offspring of those hosts that
do survive form a subset of the population that is distin-
guished by an increased resistance to that specific
parasite. Therefore, as more generations pass, the once
grave infection that posed a threat to the host's life
becomes less devastating. This happens because the
parasite's highly advantageous position gradually deteri-
orates over time. This is likely the reason why there has
never been a case of an infectious disease completely
wiping out its host population."!

PATHOGENESIS OF TB

M. tuberculosis is an obligatory aerobic intracellular
pathogen. It has a predilection for lung tissue that is rich
in oxygen supply. The route of infection and the site of
infection are both the same. The bacilli that cause
tuberculosis enter the body through the respiratory
system.! Bacilli spread from the lung, where the
infection started, to other parts of the body through the
lymphatic system or the blood. The top of the lung and
the lymph node in the area are especially good places for
this to happen. The first event in the host-pathogen
relationship that determines the outcome of an infection
is called phagocytosis, and it is performed by alveolar
macrophages on M. tuberculosis.">' Within two to six
weeks of the infection, cell-mediated immunity (CMI)
develops, and there is an influx of lymphocytes and
activated macrophages into the lesion, which ultimately
results in the formation of granulomas. Interactions
between macrophages and mycobacteria, as well as the
role of macrophages in the host's immune response, can
be summed up as follows: The attachment of M.
tuberculosis to the surface of macrophages; the inhibition
or killing of mycobacterial growth; the recruitment of
accessory immune cells for a local inflammatory
response; and the presentation of antigens to T cells for
the development of acquired immunity.”! The
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attachment of M. ftuberculosis to monocytes and
macrophages is as follows: When it comes to the process
of binding the organisms to the phagocytes, the
complement receptors (CR1, CR2, CR3, and CR4),
mannose receptors (MR), and other cell surface receptor
molecules all play an important part. It appears that the
mycobacterial surface glycoprotein lipoarabinomannan
acts as a mediator for the interaction between phagocytic
MR and mycobacteria (LAM). Microorganisms that have
been phagocytosed are degraded by intralysosomal acidic
hydrolases upon phagolysosome fusion. Figure 1
showing the elderly mucosa environment increases
susceptibility and Figure 2 indicating the mechanism of
systemic bacterial infection.
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Figure 1. The elderly lung mucosa environment increases susceptibility to
M. tuberculosis infection.

TUBERCULOSIS IN CHILDREN

Transmission, exposure, and infection, the likelihood,
duration, and distance of an exposure to an infectious
case, as well as the infectious potential of the source, all
play a role in determining a child's possibility of being
infected with M. tuberculosis."" """ Although older children
are more likely to be the source of transmission, the
cavitary pulmonary disease source is typically an adult.
However, transmission can also occur between older
children. The most likely place for a person to get
tuberculosis depends on their age and how common
tuberculosis is in their community.” Younger children
are more likely to have their infection traced back to a
household source, whereas older children are more likely
to have their infection traced back to an outside source.
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Figure 2. Mechanism of systemic bacterial infection.

There is a correlation between increased rates of
transmission and factors such as poverty, inadequate
housing, urban environments, and overcrowding. The
yeatly risk of infection is the metric that is used to assess
transmission within a community (ARI).”" Increased
social mobility in late adolescence and early adulthood is
associated with higher infection rates. This is also true
when considering the correlation between increased
exposure and higher infection rates in toddlers. ARI is
traditionally estimated through the use of childhood
tuberculin surveys. However, this method has limitations
as a result of the poor specificity of the tuberculin skin
test (TST).” This is especially true in areas where the
Bacille Calmette-Guérin (BCG) vaccine is administered
at birth and non-tuberculous mycobacteria are endemic.
T-cell-based interferon-release assays (IGRAs) could
provide a more specific alternative. However, they have
not yet found a use in this context due to the high cost
of the tests, ethical concerns regarding venepuncture in
healthy children, and uncertainty regarding the
association between a positive result and the later
development of active disease.””

THE PROGRESSION FROM INFECTION
TO DISEASE

It is more difficult to diagnose tuberculosis in children
than in adults due to differences in the pathophysiology
and clinical presentation of the disease. Also, it's not as
casy to tell the difference between a latent infection and
an active disease in children."*"”! However, following
infection, several factors, such as age, nutritional,
vaccination, and immune status, influence the balance of
risk between latent tuberculosis infection and
progression to active disease. These factors include the
presence of a tuberculosis latent infection. When
compared to adults, the likelihood of a disease becoming
active in a child is significantly higher. This risk is
greatest for children younger than 2 years old, partic-
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ularly infants and young children. Active surveillance
data from the era before chemotherapy suggests that the
majority of children developed radiological abnormalities
following infection, including 60%-80% of children
under the age of 2; however, less than 10% of these
were notified, suggesting that the disease was controlled
by the host immune response in the majority of cases."”
The findings of these studies have repercussions for case
definitions that are determined by radiological findings.
The risk of disease was lowest in children aged between
5 and 10 years old, which are considered to be the “safe
school years”. The risk of disease was greatest in infants
and individuals in their late teens overall. The risk was
lowest in children aged between 5 and 10 years. The
majority of cases of disease appear during the first year
after infection. The paediatric disease burden provides a
potentially meaningful measure of current transmission
inside a community, such as multidrug-resistant (MDR)
and extensively drug-resistant (XDR) strains. This is due
to the fact that disease in young children reflects recent
infection rather than supplementary reactivation. A
latent tuberculosis infection that is not treated can sow
the seeds for a future outbreak of the disease in
subsequent generations.

METHODS OF DIAGNOSIS IN CHILDREN

Most of the time, children are checked for tuberculosis
when they show signs or symptoms of the disease (this
is called "passive case finding"), when a contact invest-
igation is done, or during a routine immigration
screening (active case finding).” The clinical manifest-
ations of children whose infection is detected through
active case finding are different from those of children
whose infection is detected through passive case finding.
The children in the former group frequently have
infection but not disease or have disease in a very early
phase. The clinical presentation of children whose
infection is detected through passive case finding is
similar to that of adults.”” Young children and those
who have recently been exposed to M. tuberculosis are at a
higher risk of developing the disease than children who
have tested positive for M. tuberculosis infection.

A brand-new test called the Xpert MTB/RIF assay is
transforming the way that tuberculosis is managed by
helping to quickly diagnose the disease and treatment
resistance associated with TB. In less than two hours,
the test can identify M. tuberculosis complex (MTBC) and
rifampin resistance (RIF). Comparatively, MTBC can
grow in standard cultures in 2 to 6 wecks, and traditional
drug resistance tests can take an additional 3 weeks. The
Xpert MTB/RIF assay's information helps with
treatment regimen selection and hastens infection
control decisions.
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The GeneXpert Instrument System uses a disposable
cartridge for the nucleic acid amplification (NAA) test
known as the Xpert MTB/RIF assay. The patient with
probable TB has a sputum sample taken. The test
reagent and the sputum are combined, and a cartridge
holding this mixture is put into the GeneXpert
machines. From this point on, the entire processing is
automated."

Even though there have been many improvements in
how tuberculosis is diagnosed, there is still no simple,
reliable, point-of-care test that can find the disease for
sure. Clinicians frequently seek a bacteriological
diagnosis, although this is complemented by clinical
symptoms, radiographic evidence, and tests for bacterial
products that suggest the presence of M. tuberculosis.™
Current WHO endorsements include a variety of
diagnostic and drug susceptibility tests. There have been
recent advancements in the use of radiographic
screening and diagnosis for tuberculosis, and interest in
this field is growing. Digital chest X-rays with computer-
assisted tuberculosis detection have been increasingly
used in a variety of situations, including prisons, among
family connections, and for miners.”*”"! Although more
study is needed to optimise the use of computer-aided
detection, chest x-ray appears to be making a comeback
as a triage test, and WHO currently recommends this
evaluation approach for screening and diagnosis of
tuberculosis in some groups. When tuberculosis bacteria
proliferate in a human host, they release various proteins
and by products. One of these substances, lipoarabino-
mannan, is the basis for the urinary LAM test, the usage
of which has been related to a decrease in tuberculosis
mortality.”*!

HIV AND TUBERCULOSIS CORRELATION
ASSOCIATED WITH DEATH FACTOR

Studies from several regions of the world have shown
that HIV-positive people are more likely to get TB, with
5 to 10 cases per year of observation. This is in stark
contrast to the 10% lifetime risk of TB for people who
do not have HIV. People with HIV have a higher
chance of having a new infection get worse quickly and
of having a dormant infection come back to life.” 'TB is
the most common opportunistic infection among HIV-
positive people in India, and studies from different parts
of the country have found that 60% to 70% of HIV-
positive people will get TB at some point in their lives.
HIV-positive TB is different from HIV-negative TB in a
number of ways, including a higher number of cases
with extra-pulmonary or disseminated disease; a higher
number of false-negative tuberculin skin tests; atypical
features on chest radiographs; fewer cavitating lung
lesions; a higher number of bad drug reactions; the
presence of other acquired immunodeficiency syndrome
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(AIDS)-related symptoms; and a higher death rate.

Both TB and HIV infections happen inside cells, and it
is known that they have a big effect on each othet's
progress. When someone has HIV, their CD4+ T cells
go down. CD4+ T cells are a big part of their immunity
to TB. This is shown by how well the granuloma, which
is part of the cellular immune response, works.”"! Apart
from making CD4+ and CD8+ cells less numerous,
HIV also changes how they work. In the same way, TB
infection speeds up the progression of HIV from an
infection with no symptoms to AIDS and death.

PREVALENCE AND INCIDENCE

Tuberculosis remains the single largest infectious disease
causing high mortality in humans, leading to 3 million
deaths annually, about five deaths every minute.
Approximately 8-10 million people are infected with this
pathogen every year. Out of the total number of cases,
40 percent of cases are accommodated in South East
Asia alone. In India, there are about 500,000 deaths
occurring annually due to TB, with the incidence and
prevalence being 1.5 and 3.5 million per year.P!!

According to estimates, India has an average prevalence
of 5.05 cases of tuberculosis overall, a prevalence of 2.27
instances of smear-positive cases, and an average yearly
incidence of 84 cases of smear-positive cases per
100,000 people. There is a thorough discussion of the
estimates' use and trustworthiness. Reports on recent
research on the disease's temporal pattern from several
Indian regions, such as Chingleput in Tamil Nadu, are
discussed. They confirm the gradual decrease trend that
has been observed over a sizable amount of time, as in
the rural areas near Bangalore. Additionally, it describes
the alarming rise in disease prevalence among a tribe in
Car Nicobar between 1986 and 2002 and emphasises the
type and scope of new dangers. According to some
epidemiologists, India will see a 20% increase in
incidence over the next 20 years, with a total increase of
46 million cases of tuberculosis during that time, partly
as a result of the HIV epidemic. Data are supplied and
assessed on the government's attempts to intervene
through the Revised National Tuberculosis Control
Program (RNTCP) and to monitor the epidemiology of
intervention by organising routine reporting. RNTCP
must be utilised as a powerful tool to improve the
epidemiological condition through rapid expansion and
the accomplishment of a global goal. The purpose of the
antituberculosis intervention efforts is discussed in the
context of the current review's description of the
wotldwide tuberculosis situation. The epidemiological
situation in India is discussed, along with the current
trend and the efforts made to forecast the expected
future burden of illness in India.™”
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The burden of tuberculosis sickness across the world
continues to be alarmingly high. According to studies of
the population, there are around 14 million people who
are affected by the disease, which translates to approx-
imately 10 million new cases each year, of which approx-
imately six million are identified and treated. A key part
of global and national tuberculosis care and prevention
programs is finding the millions of people who are still
lacking of treatment. This will help close the gap
between the estimated number of people who have
tuberculosis disease and the number of people who are
receiving treatment. On the other hand, such measures
rest on the assumption that we are fully aware of the
extent to which tuberculosis sickness impacts society,
which is probably definitely not the case. Instead, the
estimations that are now being used most likely just
measure the proverbial tip of the iceberg, which means
that they could be missing potentially millions of
additional people who have tuberculosis disease that is
prevalent (that is, currently present).”! To measure the
number of people who suffer from what is known as
active pulmonary tuberculosis disease, which is defined
as bacteriologically confirmed tuberculosis from two
sputum samples that are tested for the presence of M.
tubercnlosis using culture or PCR-based tests, current
methods for estimating the prevalence of tuberculosis
disease aim to count the number of people who have the
so-called active form of the disease. In addition to the
emergence of sputum-positive subclinical tuberculosis
disease that is detected by current methods, we know
that increasing the number or type (for example, induced
sputum or Broncho alveolar lavage) of samples will
identify additional sputum bacteriologically confirmed
tuberculosis, be it clinical or subclinical. This is true
regardless of whether the disease is detected by current
methods. More crucially, sputum-negative people who
breathe M. tuberculosis in high numbers and likely
contribute to transmission have been detected through
thorough bio aerosol sampling with face masks."

In the first population-based national tuberculosis
prevalence survey in Ethiopia from 2010 to 2011, which
was published in 2014, the prevalence of bacteriolo-
gically positive pulmonary tuberculosis was found to be
277/100,000 population. This was lower than the
estimated incidence of tuberculosis reported in the
Global Tuberculosis Reports of 2011 and 2012. Senkoro
and his colleagues did a national survey of the number
of people with tuberculosis in Tanzania in 2012.7% The
United Republic of Tanzania is in the top 20 of the 30
countries with the most cases of tuberculosis. Bacteri-
ologically positive pulmonary tuberculosis was found in
293 out of every 100,000 people. The number of people
who had it was higher among men and in rural areas.
The estimated number of cases of tuberculosis was
much lower than the number of cases that were found in
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the survey. Qadeer e 2/ conducted a population-based
national tuberculosis prevalence survey in Pakistan. They
found that 398 out of every 100,000 people had bacteri-
ologically positive pulmonary tuberculosis. The number
of people with tuberculosis rose with age, and men had
it 1.8 times mote often than women.* %

CONCLUSION

Tuberculosis is one of the most lethal infectious
diseases. Diseases have killed millions of people over the
years and have been the cause of their deaths. Despite
the fact that a considerable amount of work has been
made towards reducing the global impact of tuberculosis
throughout the course of the last decade, further efforts
are still needed. Emerging problems, such as multidi-
mensionality, resistant to drugs poses a risk of rolling
back the gains that have been obtained. Concerning
treatment and prevention of tuberculosis. The
information repository for tuberculosis. Continues to be
a field that is continuously growing, and worldwide rules
are always being improved, for example by incorporating
fresh information medicines against tuberculosis in an
effort to combat issues of resistance.
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