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Abstract

Pulmonary tuberculosis is endemic globally and is responsible for considerable morbidity and mortality. India is classified
among the 22 high burden countries by WHO. According to WHO global TB report 2015 incidence of TB in India in 2014 was
2.2 million (including patients with HIV/TB) while, prevalence was 2.5 million (includes patients with HIV/TB). Mortality
(excluding patients wit HIV/TB) was 0.2 million and case detection for all forms of TB was approximately 74%. With the
emerging threat of Drug-Resistant TB, We need to improve our surveillance and treatment facility to eliminate TB by 2050.
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Introduction

History of tuberculosis is probably as old as
mankind. There have been references to this ancient
disease in the Vedas, and it was called “Rajyakshama”
[meaning “wasting disease”]. Hippocrates [460-377
BC] called the disease “pthsis”, a Greek word which
meant “to consume”?. The word “consumption” has
been used to describe tuberculosis in English literature.
Although as early as 1689, it was established by Dr.
Richard Morton that the pulmonary form of disease was
associated with “tubercles”, the name tuberculosis was
given by J.L. Schonlein in 1839.3 In 1882, the bacillus
causing Tuberculosis, Mycobacterium tuberculosis was
discovered by Robert Koch* Tuberculosis is caused by
a group of closely related bacterial species termed
Mycobacterium tuberculosis complex. Today the
principle  cause of human tuberculosis s
Mycobacterium tuberculosis. Other members include
M. bovis, M. microti and M. africanum. M. microti is
not known to cause TB in humans; and infection with
M. africanum is very rare. Human become infected by
M.bovis, usually via milk and milk products or meat
from an infected animal®. It is estimated that in the
pre-antibiotic era, M.bovis was responsible for about
6% of tuberculosis death in humans”#,

Tuberculosis is the second greatest Killer due to a
single infectious agent (first being HIVV/AIDS) in the
world®. Even though tubercle bacilli was identified
almost 130 years ago, a definitive understanding of
patho-genesis of the disease is still deficient'®?,
Individual with deficient immune system e.g. with HIV

infection, are at increased risk of disease. Since the
immune system in healthy people walls of the causative
bacteria, TB infection in healthy people is often
asymptomatic. This bacterium lives and multiplies in
the macrophages, thus avoiding the natural defence
system in patients’ serum. Tuberculosis can result in
two outcomes: (a) asymptomatic latent tuberculosis
infection (LTBI) or (b) Tuberculosis disease. Without
treatment the death rate is high. Studies from the pre
chemotherapy era found that about 70% of people with
sputum smear-positive pulmonary tuberculosis died
within 10 years, and that this figure was 20% among
culture positive(but smear-negative) case of pulmonary
tuberculosis*?.

Global Scenario

According to WHO Global report 2015, in 2014,
there were approximately 9.6 million incident case of
TB (range 9.1 million- 10.0 million) globally. This is
equivalent to 133 case per 100000 population. The
absolute number of incident cases is falling slowly at an
average rate of 1.5% per year 2000-2014 and 2.1%
between 2013-2014. The cumulative reduction in the
TB incidence rate 2000-2014 was 18%. Most of the
estimated number of cases in 2014 occurred in Asia
(WHO Regions of South-East Asia and the Western
Pacific)(58%) and the Africa Region (28%).

The 22 High Burden Countries (HBC) viz.
Afghanistan, Bangladesh, Brazil, Cambodia, China, DR
Congo, Ethiopia, India, Indonesia, Philippines, Kenya,
Mozambique, Myanmar, Nigeria, Pakistan, South
Africa, Thailand, Russian Federation, Uganda, UR
Tanzania, Vietnam, and Zimbabwe accounted for 83%
of all estimated incident cases worldwide. India,
Indonesia, China alone accounted for a combined total
of 43% of global cases in 2014.%®

Directly observed treatment-short course (DOTS)
is an internationally recognized strategy for delivering
the basics of TB case finding and cure'®. Between
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2000-2014 TB treatment alone saved an estimated 35
million lives among HIV-negative people. Among HIV
positive people, TB treatment supported by ART saved
an additional 8.4 million lives.

The 9.6 million incident TB cases in 2014 included
1.1 million-1.3 million (11-13%) among PLHIV. The
proportion of TB cases co-infected with HIV was
highest in countries in the African region. Overall 32%
of TB cases were estimated to be co-infected with HIV
in this region, which accounted for 74% of TB cases
among PLHIV worldwide.

According to WHO Global report 2015 the best
estimate is that there were 480000 (range-360000-
600000) new cases of MDR-TB worldwide in 2014.
Globally, the mortality rate (excluding death among
HIV positive people) fall 47% between 1990-2015,
narrowly missing the target of a 50% reduction.

Indian Scenario

In India, TB has been mentioned in the Vedas and
the old Ayurvedic scriptures. Early period of TB
control in India was marked with non-availability of
any chemotherapeutic agents, absence of diagnostic X-
ray facility and lack of any TB control program. In
India, the first open air sanatorium for treatment and
isolation of TB patient was established in 1906 in
Tiluania, near Ajmer city of Rajasthan and, the first TB
dispensary was established in Bombay (now Mumbai)
in 1917.1% Chest radiography was started for detecting
tuberculous consolidation in 1925 and mass miniature
radiography (MMR) in 1945. In 1948, with support
from WHO and UNICEF, a BCG vaccine production
centre was set up in Guindy, Madras (now Chennai).
India started a mass BCG vaccination campaign to
control TB in 1951. This was the first nationwide
campaign against TB2,

Post-independence, in 1961, District Tuberculosis
Program was prepared by the Indian Government and
Anantpur District in Andhra Pradesh was the first
model District TB Centre (DTC). The aim was to
integrate TB control measures with the existing
Government Health Services to reduce the TB problem
in the community, as economically as possible!’. Using
this District TB Centre Model, in 1962, the Indian
Government launched The National TB Control
Program (NTCP). In 1956, under the auspices of Indian
Council of Medical Research (ICMR), Chennai State
Government, The WHO and The British Medical
Research Council (BMRC). The Government of India
established the Tuberculosis Research Centre (TRC) in
Chennai (now National Institute for Research in
Tuberculosis). This centre provided information on the
mass domiciliary application of chemotherapy in the
treatment of Pulmonary Tuberculosis. In 1959, National
Tuberculosis Institute was established in Bangalore to
frame out a practicable TB program that could be
applied in all parts of country by training medical and
para-medical workers.

Current WHO-assisted ongoing TB control
program in India

In 1992, Government of India, WHO and The
Swedish International Development Agency (SIDA)
reviewed the NTCP and concluded that it had many
short comings®. In 1993, WHO declared TB to be a
Gobal emergency and devised the DOTS strategy.
World Bank agreed to provide credit assistance for the
NTCP, to adopt the DOTS strategy. Presently, other
bilateral and multilateral agencies viz. Danish
International agency (DANIDA), Department for
International Development (DFID), US Agency for
International Development (USAID), Global Fund To
Fight HIV/AIIDS, Tuberculosis and Malaria (GFATM),
Global Drug Facility (GDF) and WHO are providing
invaluable support to the program. GFATM is the
single largest source for external funding for TB
control*®. To give a new boost and to revitalize the
NTCP, with assistance from the above mentioned
International agencies, in 1997, the Revised National
Tuberculosis  Control  Program  (RNTCP)  was
launched?°.

To monitor RNTCP effectively, a web based
monitoring application called NIKSHAY has been
developed by National Informatics Centre (NIC). This
is used by health functionaries at various levels across
the country in association with Central TB Division
(CTD), Ministry of Health & Family Welfare?.

TB and HIV

HIV-positive people infected with TB are 20 to 40
times more likely to develop active TB than HIV-
negative people living in the same country??. TB is the
commonest HIV associated opportunistic disease in the
world?®. It accelerates HIV disease progression,
increasing infectivity and reducing HIV treatment
efficacy®?,

In India, there are about 21.17 lakh (17.11-26.49
lakh) people living with HIV and AIDS (PLHIV) at the
end of 2015, while the estimated new HIV infection
was around 86 thousand (56-129 thousand)®. The
interaction between HIV and TB in person co-infected
with HIV and TB is bidirectional and synergistic. The
level of immuno-suppression determines clinical
presentation of the resulting disease?”?%. Pulmonary
involvement occurs in about 75% of all HIV/TB
infected patients?®3°, HIV and TB co-infection also
results in more rapid development of MDR-TB.3:%2

A National Policy to co-ordinate common activities
for HIV-AIDS and TB has been formulated by the
National AIDS Control Organization and The Central
TB Division. TB and TB/HIV interventions are
reciprocally included in the National Policies of both
the program®. Among the 2.2 million TB cases
reported under the national program in 2015,
approximately 5% (4.5%-5.4%) were HIV positive3.
Implementation of the revised “national framework of
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joint TB/HIV collaborative activities” began in early
2008, and interventions now cover the entire country.
An “intensified TB/HIV package” was initiated in 2008

Estimates of TB Burden 2014:

and the entire country has been covered by it in June
20123,

Number Rate
(Thousands) (Per 1,00,000 Population)
Mortality (excludes HIV+TB) 220 (150-350) 17 (12-27)
Mortality (HIVV+TB only) 31 (25-38) 2.4 (2-2.9)

Prevalence (includes HIV +TB)

2500 (1700-3500)

195 (131-271)

Incidence (includes HIV+TB)

2200 (2000-2300)

167 (156-179)

Incidence (HIV+TB only) 110 (96-120) 8.3 (7.4-9.3)
Case detection, all forms (%) 74(70-80) | -
Estimates of MDR-TB Burden 2014 :

New Retreatment
Percent of TB cases with MDR-TB 2.2 (1.9-2.6) 15 (11-19)

MDR-TB cases among notified pulmonary
TB cases

24000 (21000 -29000)

47000 (35000-59000)

TB Case Notification 2014 :

New Relapse
Pulmonary, bacteriologically confirmed 754268 124679
Pulmonary, clinically diagnosed 343032 112066
Extra-pulmonary 275502 | e

o Total new and relapse - 1609547
e  Previously treated, excluding relapses - 74368
e Total case notified - 1683915

Among 1609547 new and relapse cases: 95709 (6%) cases aged under 15 years; male: female ratio: 1.9.

TB/HIV 2014:

No. %
TB patients with known HIV status 1034712 61
HIV-positive TB patients 44171 4
HIV-positive TB patients on co-trimoxazole preventive therapy (CPT) 41066 93
HIV-positive TB patients on anti-retroviral therapy (ART) 39800 90
HIV-positive people screened for TB 1114394
HIV-positive people provided withitpPT | s

Current Challenges

Relapse: Effective treatment takes at least six months
to kill all the TB bacteria. During course of treatment
many patients start to feel better within a few weeks of
anti-tuberculosis therapy so they tend to skip doses of
medication, due to this reason the TB bacteria will grow
again and individual shows the symptom of active TB.
This is also the cause of Drug Resistant TB.

Drug Resistant Tuberculosis: M. tuberculosis strain
that are resistant to isoniazid and rifampicin are termed
as multi drug resistant TB (MDR-TB) strain. Extensive
drug resistant TB (XDR-TB) is the form in which the
mycobacterium is resistant to isoniazid and rifampicin
as well as to any fluoroquinolone plus any second-line
injectable drug®. Both MDR-TB and XDR-TB are the
emerging threats to the success of anti-TB programs.
Latest emerging threat is the extremely drug resistant

TB (XXDR-TB), sometimes also referred to as totally
drug resistant TB, which is defined as mycobacterial
strains resistant to all the first and second line anti-TB
drugs®. This makes it almost but not totally impossible
to treat. Drug resistance can be primary i.e. among new
cases or acquired i.e. among previously treated cases®.
The emergence of drug resistance in TB patients is
mostly a result of deficient or deteriorating TB control
programs. In India, according to WHO Global TB
report 2015, MDR-TB cases among notified pulmonary
TB cases was 24000 (21000-29000) among new cases
and 47000 (35000-59000) among retreatment cases.

Conclusion

As can be seen from above discussion we have
come a long way in our fight against tuberculosis but
we still have to go a long way to make this planet free
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from tuberculosis. WHO with its “STOP TB
STRATEGY” has given a vision to eliminate TB as a
public health problem by 2050%°. We need to further
strengthen our surveillance programs to accurately
estimate the burden of TB. There should be rationale
use first and second line anti-TB drugs. These should
not be available as over the counter drugs. In India and
other developing countries Government should
encourage efforts for local manufacturing of anti-TB
drugs, thus resulting in more efficient monitoring of
their manufacturing and quality control standards.
Many studies have shown that there is circulation of
counterfeit and sub-standard medicines in developing
countries*04?,

Working association between physician, private
sector, religious bodies and other NGOs should be
strengthened for better dissemination of awareness
about diagnosis, management and control of disease.
Existing laboratories need to be strengthened with
routine training/refresher courses for the involved
personnels. The link, between primary health centres
and DOTS centers should be strengthened, and special
attention should be given to areas like utilizing human
resources of related public health programs. The use of
homeopathy and other alternative modes for treating
TB and HIV should be discouraged.*
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