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ABSTRACT

Tuberculosis (TB) is an airborne bacterial infection caused by the organism Mycobacterium tuberculosis (tubercle bacilli bacteria) that primarily
affects the lungs, although other organs and tissues may be involved. It remains a leading cause of death in the world and is ranked higher than
AIDS/ HIV+ as a leading cause of death from an infectious disease. As per the statistics from 2015 1.8 million people died from TB that is almost
5000 deaths a day due to this disease. Tuberculosis remains a major killer across Antibiotic-resistant strain of the bacteria is passed across the globe
itbecomes difficult to wipe the disease from the face of the earth.

Early diagnosis of the disease can also help in stopping the spread of the disease, the quick diagnostics tools can help in this regard, and the cost of
further spending will be justified with the amount saved in the treatment of the disease in future.
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Introductionand Epidemiology:

Tuberculosis (TB) is an airborne bacterial infection caused by the
organism Mycobacterium tuberculosis (tubercle bacilli bacteria) that
primarily affects the lungs, although other organs and tissues may be
involved (1). It remains a leading cause of death in the world and is
ranked higher than AIDS/ HIV+ as a leading cause of death from an
infectious disease (2). As per the statistics from 2015 1.8 million people
died from TB that is almost 5000 deaths a day due to this disease (3).

Over 10.4 Million people were reported ill from TB, that is over 28,000
cases reported per day (4). 60% of these cases are reported in 6 main
countries; namely India, China, Indonesia, South Africa, and Nigeria
(4) (See Appendix, fig I). Although TB is not considered a big problem
in the United States; it is a deadly disease and is as much big of a threat
as Zika or Ebola to the United States (4,5). Tuberculosis remains a
major killer across Antibiotic-resistant strain of the bacteria is passed
across the globe it becomes difficult to wipe the disease from the face
of'the earth (6,7).

Cause of the disease: When a person with active pulmonary TB
coughs, laughs, sneezes, sings, or even talks, the tubercle bacilli may
spread through the air (8,9). If another person breathes in these tubercle
bacilli from the air and these tubercle bacilli will reach the alveoli of
that person (9). They will become infected with tuberculosis.

Agent, Host, and Environment: Tuberculosis can be of 2 types, latent
or active. Someone who is infected with TB has the Mycobacterium
tuberculosis, in their body (1,2,10). The body's immune system is
protecting them from the germs, and they are not sick. This is referred
toaslatentTB (11, 12).

Someone with TB disease is sick and can spread the disease to other
people (13). A person with TB disease needs to see a doctor as soon as
possible. This is referred to as active TB. It is not easy to become
infected with tuberculosis (14). Usually, a person has to be close to
someone with TB disease for a long period of time. TB is usually
spread between family members, close friends, and people who work
or live together (15). TB is spread most easily in closed space. People
with clinically active TB will often but not always display symptoms
and can spread the disease to others (14,16).

Pathogenesis of Tuberculosis: When a person breathes in
Mycobacterium tuberculosis, the bacteria can settle in the alveoli of the
lungs by phagocytizing alveolar macrophages (1,17). Alveolar
macrophages will try to kill entering bacteria in response to innate
immunity of the body (17,18). If bacteria win the fight against alveolar
macrophages, it begins to grow and replicate (17,19). From there, they
can move through the blood and lymphatics to other parts of the body,
such as the kidney, spine, and brain (19) (see appendix, fig 3).

Drug-resistant Tuberculosis: The first way is that people who are
sick with tuberculosis fail to take a full course of antibiotics, and the
bacteria develop a resistance to drugs that would otherwise knock it out
(20). The second way is that a person is infected with a strain of the
bacteria that's resistant to antibiotics, to begin with. (Extensively drug-
resistant TB, sometimes called “totally drug-resistant TB,” is an even
more severe category of multi-drug resistant TB) (21).

Drug-resistant tuberculosis in the United States is still quite rare. There
were 91 such cases in the U.S. in 2014, according to the Centers for
Disease Control and Prevention. But foreign-born people in the United
States are much more likely to have drug-resistant tuberculosis than
those born in the United States; 88 percent of the U.S. cases of
antibiotic-resistant tuberculosis in 2014 were among foreign-born
patients. These figures are meaningful especially in a country where
immigrants face deep discrimination from wide swaths of the
population (22).

Disease prevention and control:

So far, several initiatives have been taken by the United Nations (UN)
and World Health Organization (WHO) around the world to STOP the
spread of this deadly disease (21). TB was target 6C of the Millennium
Development Goal (MDG 6) set by the World Health Organization;
which was to halt and reverse the spread of disease like TB and
Malaria. In the report published in October 2015, it was reported that
MDG target was achieved on a worldwide basis, in each of the regions
identified and 16 out of the 22 high burden countries identified by
WHO before setting the targets (23). The mortality rate fell by 47%
between 1990 and 2015. It was also able to achieve a target of more
than 50% reduction in Region Americas, Eastern Mediterranean,
South East Asia region and the Western Pacific region (24). This wasa
huge achievement and thus in 2016 MDGs have been superseded by
the Sustainable Development Goals (SDG). The Key Word STOP has
been replaced with END, and targets have been placed to end the
disease by 2035. The “End Global Epidemic” has been defined as 10
new cases for every 100,000 population (26).

Challenges: One of the major challenges faced by the WHO in ending
this epidemic is the poor education of the patient. Regimens for
treating TB disease have an intensive phase of 2 months, followed by a
continuation phase of either 4 or 7 months (27). Lack of effective
vaccine and long and expensive drug regimen made it the primary
difficulty for low and people. Thus, keeping a track of the patients
suffering from this disease is very important, because of financial
hardships these patients can stop taking their daily medicine once they
start feeling better, which can resultin relapse (28).

Leaving the regimen midway point in the treatment can also result in
mutation of the TB bacteria to a drug-resistant bacterium which we
won't be able to get rid of with the current vaccines (29).
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Fig2: Spread of TB

Main symptoms of
Pulmonary tuberculosis

i

Central = )5
- appetite loss e N 3 ®
- fatigue
Lungs
- chest pain

- coughing up blood
- productive,
prolonged cough

Skin
- night sweats,
- pallor

Fig 3: Main Symptoms
|

"Tuberculosis | NIH: National Institute of Allergy and Infectious Diseases." https://
www. niaid.nih.gov/diseases-conditions/tuberculosis-tb.

"Chapter 2, Transmission and Patho is of Tuberculosis (TB) - CDC." Pgl.
https://www.cdc.gov/tb/education/corecurr/pdf/chapter2.pdf.

"TB statistics | Incidence, prevalence, high burden - TB Facts." https://www.tbfacts.org/
tb- statistics/.

"MDG Report 2014: Assessing Progress in Africa toward the ... - UNDP." 1 Oct. 2014,
https://www.undp.org/content/dam/rba/docs/Reports/ MDG_Africa_Report 2014 _EN
G.pdf.

"Better targeting in prevention could help curb TB infections in low ...." 20 Oct. 2017,
https://news.umich.edu/better -targeting-in-prevention-could-help-curb-tb-infections-
in-low-income-low-hiv-countries/.

"Drug-resistant tuberculosis in Africa: Current status, gaps and ..." 6 Dec. 2018,
https://www.ncbi.nlm.nih.gov/pme/articles/PMC6295755/.

"TB-CDC." https://www.cdc.gov/tb/publications/faqs/qa_introduction.htm.

"Learn About Tuberculosis | American Lung Association." https://www.lung.org/lung-
health- and-diseases/lung-disease-lookup/tuberculosis/learn-about-tuberculosis.html.
"TB - CDC." https://www.cdc.gov/tb/publications/faqs/qa_introduction.htm.
"Tuberculosis Symptoms, Causes & Risk Factors | American Lung ...." https:/
www.lung.org/lung-health-and-diseases/lung-disease-lookup/ tuberculosis/
tuberculosis- symptoms.html.

"Tuberculosis (TB) | Cedars-Sinai.Pgl." https://www.cedars-sinai.org/health-
library/diseases-and-conditions/t/tuberculosis-tb.html.

"Tuberculosis (TB) | Cedars-Sinai." https://www.cedars-sinai.org/health-library/
diseases- and-conditions/t/tuberculosis-tb.html.

"Exposure to TB | Basic TB Facts | TB | CDC." https://www.cdc. gov/tb/topic/ basics/
exposed. htm.

"Learn About Tuberculosis | American Lung Association." 14 Dec. 2018, https:// www.
lung. org/lung-health-and-diseases/lung-disease-lookup/tuberculosis/ learn- about-
tuberculosis. html.

"Exposure to TB | Basic TB Facts | TB | CDC." https:// www. cdc. gov/ tb/ topic/ basics/
exposed. htm.

"Pathogenesis - Tuberculosis in Adults and Children - NCBI Bookshelf."
https://www.ncbi.nlm.nih.gov/books/NBK344406/.

"The Pathogenesis of Tuberculosis | The First One Hundred (and ...." https:// www.
atsjournals. org/doi/full/10.1165/rcmb.F293.

"Mycobacterium tuberculosis Pathogenesis and Molecular ... - NCBI - NIH." https://
www. ncbi.nlm.nih.gov/pme/articles/PMC164219/.

"Pathogenesis of Tuberculosis (TB) Infection - LabCE.com, Laboratory ...." https:/
www. labce.com/spg631661_pathogenesis_of _tuberculosis_tb_infection.aspx.
"Drug-Resistant TB | TB [CDC." https://www.cdc.gov/tb/topic/drtb/default.htm.
"Fact Sheets | Drug-Resistant TB | Multidrug-Resistant Tuberculosis ....
https://www.cdc.gov/tb/publications/factsheets/drtb/mdrtb.htm.

"Fact Sheets | Drug-Resistant TB | Multidrug-Resistant Tuberculosis ...."
https://www.cdc.gov/tb/publications/factsheets/drtb/mdrtb.htm.

"guidelines for infection prevention and control for TB including MDR-TB ...."
https://www.who.int/hiv/pub/guidelines/malawi.pdf.

"Tuberculosis prevention and control - ECDC." https://ecdc.europa.eu/en/ tuberculosis/
prevention- and-control.

"TB Prevention | Precautions, vaccine, drug treatment, isolation - TB Facts."
https://www.tbfacts.org/tb-prevention/.

"WHO Guidelines on tuberculosis infection prevention and control ...." https:// www.
who. int/tb/publications/2019/guidelines-tuberculosis-infection-prevention-2019/en/.
"Frontiers | Addressing the Challenges of Tuberculosis: A Brief ..." 26 Sep. 2017,
https://www.frontiersin.org/articles/10.3389/fphar.2017.00689/full. Accessed 12 Apr.2019.
"Challenge TB." https://www.challengetb.org/.

"Challenges Associated with Current and Future TB Treatment." https:/ www.
tballiance. org/sites/default/files/research-papers/InfectDisorders7_105_Laurenzi.pdf.
"Drug Resistant Tuberculosis: Challenges and Progress - NCBI - NIH." https:// www.
ncbi. nlm. nih.gov/pmc/articles/PMC4876017/.

"Challenges of Tuberculosis Treatment with DOTS: An Immune ...." https:// www.
omicsonline. org/open-access/challenges-of-tuberculosis-treatment-with-dots-an-
immune- impairmentperspective-2157-7013-1000223.php?aid=63513.

"

| 16 |—| International Journal of Scientific Research |



