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Abstract
Background: Tuberculosis is a global problem. However, the impact on the countries of Africa and Asia is really devastating.
The countries like India which comes under high burden countries with TB, the prevalence of TB in the nation’s capital and at a
large district in the west Delhi has not been reported so far in the medical literature. The present study is a retrospective study and
data will serve as a tool to formulate new or modify already existing guidelines and devise methods to control and eradicate TB
from the urban population.
Materials and Methods: We conducted a retrospective descriptive study at the Chest Clinic Moti Nagar from 2010 to 2015. The
data were obtained from the quarterly reports freely available on the internet.
Results: There has been a steady rise in the diagnosis of various types of TB cases falling under DOTS and DOTS-Plus strategies
of the Revised National Tuberculosis Control Programme.
Conclusions: The RNTCP is the best solution to the problem of TB. The role of well trained and dedicated staff inclined to solve
the various problems associated with the TB patients is very important.
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Also, TB makes 3.75% of India’s disease burden and is
Introduction
one of the dominant causes of death in the 15–45 year
Tuberculosis (TB) is a significant cause of death
age group[12].
worldwide[1-3]. The World Health Organization
To control the TB the Government of India is
(WHO) declared TB as a global problem in the year
running the Revised National Tuberculosis Control
1993[4,5]. TB is an infectious disease caused by the
Program under the umbrella of National Health
acid-fast bacillus Mycobacterium tuberculosis and is
Mission[15]. The Directly observed treatment-short
one of the major public health problems in developing
course (DOTS), is an internationally recognized
countries like India[3,4]. The transmission of TB occurs
strategy of the RNTCP for delivering the basics of TB
commonly by aerosols and besides, lungs, it can occur
case-finding and cure[4]. It is not simply a clinical
in any other part of the body[1,4]. The TB of the lung is
approach to patients, but rather a management strategy
known as pulmonary TB and that involving other body
for public health systems, including political
parts is known as extrapulmonary TB[1].
commitment, case detection through quality-assured
Despite being known for so many years and even
bacteriology, short-course chemotherapy, ensuring
after the availability of new and advanced diagnostic
patient adherence to treatment, adequate drug supply,
and treatment modalities the TB ranks second in terms
and sound reporting and recording systems[16]. In the
of deaths due to infectious diseases around the world
national capital New Delhi, the DOTS Program under
with millions of people getting a tubercular infection
the Revised National Tuberculosis Control Program
annually[4,6]. The chances of developing TB depend
(RNTCP) has 25 Chest Clinics spread over entire Delhi.
on a number of factors first the risk of being infected
The Chest Clinic Moti Nagar (CCMN), a District
and second the risk of developing the active form of
Tuberculosis Centre (DTC) or popularly known as the
TB[5]. The former depends on the TB prevalence in the
Chest Clinic as it is known in Delhi DOTS Program, is
community, whereas the latter is determined by many
the main center for all TB control activities in the
genetic and environmental factors[5,7-9]. The situation
district (West Delhi)[4]. As mentioned earlier in the
due to TB is so grave that according to an estimate,
RNTCP, the main role of the DTC has shifted from
one-third of the population in the world has a tubercular
clinical to managerial functions[4]. The DTC is headed
infection; nonetheless, the observed cases represent the
by the District TB Officer (DTO) who is a Medical
tip of the iceberg[10,11]. It is believed that the
Officer and is appointed by the Union Public Service
incidence of tuberculosis has reduced from 216 per
Commission[17]. The DTO has the overall authority for
100,000 per year in 1990 to 176 per 100,000 per year in
the management of RNTCP at the district level as per
the year 2012 in India, with about four million
the already defined RNTCP program guidelines[17].
deaths/year due to TB[12]. Thus making India a high
The CCMN is located in west Delhi and it is one of the
burden country of TB cases in the world, accounting for
largest TB centers, which covers a population of more
approximately one-fifth of the global incidence[13,14].
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than 1.3 million. It has 24 DOT centers and 13
Designated Microscopy Centers (DMC’s), under its
supervision. Out of the 13 DMC’s, the 12 are DMC
cum DOT centers and one is purely a DMC. Similarly,
out of 24 DOT centers, 11 are purely DOT centers and
rests are having the facility to check the sputum. A
DOT provider or TB health visitor (TBHV) is posted at
each of the DOT centers and a Lab Technician (LT) is
posted at each of the DMC’s. Besides, the CCMN is
also running the DOTS-Plus program under the RNTCP
for the drug-resistant TB cases (DR-TB). The CCMN is
the primary nodal point where the patient can get
registered in the RNTCP’s DOTS and DOTS-Plus
Programs and thus there is a huge burden of the TB
patients at the CCMN[4].
The WHO with its ‘STOP TB’ strategy has given
the vision to banish TB as a public health problem from
the face of this earth by 2050[4,18]. Therefore, we
hereby present the detailed data related to the trends of
TB in the western part of New Delhi. In this article, the
author highlights the recent trends in the last six years
of TB in the urban population of Western Delhi. This
data will serve as an important tool to formulate new or
modify the existing guidelines to control the spread of
the disease, especially in an urban population.
Materials and Methods
The present study is a retrospective descriptive
study and was conducted at the Chest Clinic Moti
Nagar (CCMN), which is the largest center running the
RNTCP in west Delhi. We analyzed the data for the last
six years, i.e. from the year 2010 to 2015. The data
were collected from the quarterly reports for all these
years and was tabulated. The trends in the various types

of TB cases were studied and are discussed in details.
The study included all the cases detected at the CCMN
and who were started on the RNTCP’s DOTS and
DOTS-Plus strategies. Besides, the present study also
gives insights into the drug-resistant TB cases,
including the Multi-Drug Resistant (MDR) and
Extensively Drug Resistant (XDR) TB at the CCMN.
Results
The current study depicts that there is an increment
in the entire Category I-New Sputum Positive (NSP),
New Sputum Negative (NSN), and New Extra
Pulmonary (NEP) cases (Table 1). The steady rise is
alarming as a number of control measures are underway
to control TB. Besides, there is a steady rise in various
category-II TB cases (Table 2). The major contributor
to these could well be the poor nutrition and improper
category-I treatment. Also, the trends in the total
number of TB suspects examined and out of these the
total number of sputum positive cases diagnosed (Table
3). The data show a steady increment in both the TB
suspects examined and the total number of sputum
positive cases diagnosed. The trends of Multi-Drug
Resistant (MDR) TB detected and all such cases put on
treatment is also mentioned in this study (Table 4).
There is a lot of improvement in the cases put on
treatment over the past six years. Table 5 shows the
trends of Extensively Drug Resistant (XDR) TB
detected and put on treatment. This data shows that
although the total cases detected are equal to those put
on treatment, but there is a steady increase in the total
number of such XDR cases detected from a highly
populated part of national capital of India.

Table 1: Trends of Category I-New Sputum Positive (NSP), New Sputum Negative (NSN), New Extra
Pulmonary (NEP) cases
Types of
Year
cases
Category I
2010 (%)
2011
2012
2013
2014
2015
NSP
454(34.3%)
492(36.5%)
479(34.7%) 622(28.5%)
778(27.1%)
868(29.0%)
NSN
244(18.4%)
264(19.6%)
252(18.2%) 487(22.3%)
649(22.6%)
699(23.3%)
NEP
624(47.2%)
590(43.8%)
647(46.9%) 1071(49.1%) 1437(50.1%) 1425(47.6%)
Total
1322(100%) 1346 (100%) 1378(100%) 2180(100%) 2864(100%) 2992(100%)
Table 2: Trends of Category II-Recurrence, Loss to follow-up (LTFU), Failure, and Others
Type of cases
Year
Category II
2010
2011
2012
2013
2014
2015
Recurrence
160(46%)
211(45%)
161(38%)
22(5%)
254(33%)
297(35%)
LTFU
55(16%)
50(10%)
41(9%)
53(13%)
82(10%)
80(9%)
Failure
14(4%)
15(3%)
16(3%)
53(13%)
20(2%)
19(2%)
Others
113(33%)
190(40%)
195(47%)
256(66%)
402(55%)
445(52%)
Total
342(100%) 466(100%) 413(100%) 384(100%) 758(100%) 841(100%)
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Table 3: Trends of TB suspect examinations done and the total smear-positive cases diagnosed
Year
TB suspect
Sputum-positive
examined
case diagnosed
2010
8328(100%)
1111(13.3%)
2011
8760(100%)
1195(13.6%)
2012
7557(100%)
1000(13.2%)
2013
7964(100%)
1074(13.4%)
2014
10092(100%)
1204(11.9%)
2015
10598(100%)
1404(13.2%)
Table 4: Trends of Multi-Drug Resistant (MDR) TB detected and put on treatment
Year
Detected MDR
Put on treatment
2010
23(100%)
10(43.4%)
2011
34(100%)
24(70.5%)
2012
81(100%)
59(72.8%)
2013
60(100%)
60(100%)
2014
96(100%)
96(100%)
2015
95(100%)
95(100%)
Table 5: Trends of Extensively Drug Resistant (XDR) TB detected and put on treatment
Year
Detected XDR
Put on treatment
2010
2(100%)
2(100%)
2011
3(100%)
3(100%)
2012
4(100%)
4(100%)
2013
8(100%)
8(100%)
2014
2(100%)
2(100%)
2015
9(100%)
9(100%)
Discussion
Table 1 shows that there is a steady increase in
New Sputum Positive (NSP), New Sputum Negative
(NSN), and New Extra Pulmonary (NEP) cases in the
last six years. The increase in different types of TB
cases is alarming as the RNTCP is in full swing and
still the results are showing a steady rise. The rise in the
number of cases could be attributed to a number of
factors like the new and improved diagnostic facilities,
increasing awareness about TB in the population; role
of Accredited Social Health Activist’s (ASHA’s) and
NGO’s to encourage the patients to take treatment for
TB; advice from a cured patient in the community who
encourage others to resort to DOTS after detailed
clinical examination at the CCMN; advertisements
about the disease in the print and media by the
Government of India; audio and video commercials;
regular community and district level meetings held at
the various DOT centers and also at the schools, fire
station, police station, metro station, etc[4]. It has been
observed that the role of awareness campaigns is an
integral part of the TB control[4]. Studies conducted in
Serbia showed that most of the general public was not
having satisfactory knowledge about TB and the same
is also true for the Indian population[5,19]. The
majority of the population is not aware of the basic
presentations of the disease like a cough with or
without expectoration, fever, loss of appetite, weight
loss, etc[4]. A number of misconceptions about TB still

prevail in the society [19]. In a huge country like India,
it is imperative to involve every segment of the
community for effective prevention and control of
TB[4,12,20]. The NEP cases have also shown a steady
rise and the cases involving various parts of the body
other than the lungs are included in this criterion. The
higher number of NEP cases could well be due to
prompt diagnosis at the government and private
hospitals and then referral to the CCMN for the further
management on DOTS from the different parts of
Delhi.
The data in Table 2 show the trends in the
previously treated cases in the last six years. The
recurrence is defined as a TB patient who was declared
cured or treatment completed by a physician and who
reports back to the health facility and is now found to
be sputum smear-positive[17]. The data show that there
is an increase in the recurrence and this could well be
attributed to the poor nutrition of the patients. The
available data at the CCMN shows that most of the
cases falling under recurrence category belong to poor
socioeconomic sections of the society. Most of the
cases were migrants from various other states who
come to New Delhi in search of jobs. This population is
mostly financially weak and live in congested areas
where proper ventilation, sunlight and nutritious food
are lacking. Also, higher incidences are seen in
communities residing in the slums falling under the
CCMN where the living conditions are very poor.
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These areas also have a prevalence of social
malpractices like smoking, alcoholism and drug
addiction over and above the poor and substandard
living conditions. It is well documented in the literature
that social malpractices like smoking and drug
addiction can result in greater chances of recurrence in
a known TB case[5,7,17,21]. The practice of open
defecation in the western part of national capital can
also be noticed in these areas.
The Loss to follow-up (LTFU) case is a TB patient,
who has received treatment for TB for a month or more
from any source and returns for treatment after having
defaulted i.e., not taken anti-TB drugs consecutively for
one month or more and found to be smear-positive[17].
The high rate of LTFU could well be due to the fact that
most patients are from other states and they come to
New Delhi in search of jobs, and even after regular
counseling they leave New Delhi, thereby becoming a
defaulter or lost to follow-up. This has been well
detailed in a number of papers [22-24]. Some of the
patients are the only earning members and thus they
leave New Delhi for their native places due to financial
constraints. Also, the most important cause that has led
to a high number of LTFU is the fact that most of them
were farmers and they go to their native places at the
time of harvest of their crops[22-24]. Studies have
reported that the side effects of drugs could well be the
reason for 10%–50% of defaulters[22,23,25,26]. The
role of side effects due to Anti-tubercular drugs (ATT)
and unscrupulous practices related to superstitions
prevalent in the villages also result in a higher rate of
LTFU’s. Besides, some of the patients are not
comfortable with the alternate day directly observed
treatment in the intensive phase wherein the patient has
to go to the DOT center to take the medication in front
of the DOT provider and thus after initial one-two
months they leave the treatment when they start feeling
better[17,22,25]. It has also been noticed at the CCMN
and also from various parts of the country that patients
who have a history of being a defaulter or who have
been treated previously outside the RNTCP system, are
more likely to default[22,23,25,27]. Some patients also
resort to private practitioners and thus become LTFU
from the program. The previous studies reported that
about half of people with chest symptoms make the first
approach to a government facility, but the preference
for private sector health care has been well
described[22]. A number of factors affect the attraction
of the public towards the private setups some of the
most important ones are proximity and a perception of
better quality of care, underscored by dissatisfaction
with public sector service timings, staff availability,
crowds and waiting times, quality and attitude,
etc.[22,28-30]. The inclination to private practitioners is
more common in women than men for an initial
consultation for a cough [31]. The reason could well be
attributed to the stigma of TB, which makes them more
reluctant to undergo sputum examination[26]. The

Indian public is also concerned too much about the
marriage of their daughters and often the parents may
conceal the fact that their daughter has TB[32]. Besides,
the role of self-medication can also not be neglected as
a potential cause of loss to follow-up cases[22]. At the
CCMN the default rate control is given prime
importance and for this, the role of community meeting
targeting all types of TB patients is very important. The
TBHV/DOT providers are well trained to counsel
patients for treatment adherence and completion. As a
result, the LTFU’s are encouraged to take adequate
treatment and thus the results are showing a gradual
rise.
Any TB patient who is smear-positive at five
months or more after initiation of the treatment and not
put on MDR-TB treatment is defined as a failure[17].
The failure rate at the CCMN has reduced since the
year 2013. The regular counseling at the CCMN by the
DTO, Medical officer-TB (MO-TB), TBHV/DOT
Providers and the Senior Treatment Supervisors (STS)
played an important role in the control of failures. The
prompt attention given to the patients facing some of
the most common problems like vomiting, nausea,
fever, headache, loss of appetite, etc. due to drugs has
been remarkable in the reduction of the number of
failures[17]. The regular encouragement by the staff for
timely drug intake, sputum examination and treatment
adherence is a very important factor in the control of
the failures.
The rise in the number of cases in the Category-II
Others, is alarming and require efforts to find the cause
behind such cases. The major part of such cases is the
extrapulmonary lymphadenitis and the tubercular Pott’s
spine[17]. The present paper does not give the details of
the extrapulmonary cases of TB affecting various parts
of the body, but efforts are on to provide such detailed
report in near future. The misconceptions among the
public about TB results in many a time delayed
diagnosis of such cases[17]. However, once diagnosed
the patients are given proper information and are
encouraged to take complete treatment under the
RNTCP.
The Table 3 shows the trends of TB suspect
examinations done and the total smear-positive cases
diagnosed at the CCMN. As per the RNTCP guidelines,
the sputum examination is the most important part of
the program. A cough is one of the most important and
common symptoms of pulmonary TB[5,9,33]. As such
undetected pulmonary TB patient, whose cough can be
explained by other co-morbidities, may be a potent
source of tuberculosis infection, especially for the close
contacts [34]. A TB suspect is defined as an individual
having a cough of two weeks or more or contacts of
smear-positive TB patients having a cough of any
duration or suspected/confirmed extra-pulmonary TB
having a cough of any duration or HIV positive patient
having a cough of any duration any TB symptom[17].
A TB suspect is having higher chances of having or
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developing TB[17]. As per the RNTCP guidelines, the
TB suspects include the close contacts of a known
sputum positive case, pediatric cases, PLHIV’s and
other immune-compromised patients[17]. The active
case finding by sputum examination of the TB suspects
is an integral part of the RNTCP and is going on in full
swing at the CCMN as shown in Table 3. The suspects
are counseled by the DOT providers/TBHV’s and are
encouraged for the sputum examination. The role of
LT’s and STLS’s is also commendable. As they play a
very important role in guiding the TB suspects to give a
good sputum sample. The health education on
symptoms of TB to the masses may greatly contribute
to the prevention of TB spread within the
community[5,35]. And thus the role of public and
private agencies (including the NGO’s like HIFA2015)
involved in the dissemination of healthcare information
to the general public is extremely important[36-38].
The Table 4 highlights the MDR-TB cases
diagnosed and put on treatment. MDR-TB has been
defined as a TB where the bacilli are resistant to
isoniazid (H) and rifampicin (R), with or without
resistance to other drugs[17,22]. The above data shows
the extensive efforts of the CCMN staff to start prompt
treatment of the patients detected with the MDR-TB.
The present data till the first quarter of 2016 shows the
presence of 149 MDR-TB cases taking treatment from
various centers under the aegis of the CCMN. The
higher number of MDR-TB cases, in an urban
population is alarming and demands attention.
The MDR-TB develops due to spontaneous
mutations in the genes of the TB bacilli[3]. However,
the MDR-TB is basically a man-made problem and is a
result of irregular consumption and frequent
interruption in the consumption of ATT[3,17]. Also,
Mishra et al. 2013, suggested that nine out of ten
prescriptions for TB in India are incorrect, resulting in
the wrong categorization ultimately predisposing those
patients and the general population to MDR-TB in the
future[36]. The same has been reported from other
studies as well[22,39-41]. In the year 2013, the WHO
estimated the prevalence MDR-TB amongst new cases
to be around 3.5% and among re-treatment cases at
20.5%[3].
The CCMN is equipped with the services of a
trained DR-TB Counselor since last one and half year.
The presence of DR-TB counselor is through State
Programme Officer under the project Axshya at the
CCMN is an important factor in the treatment
adherence and is also a major factor in prompt
treatment of any side-effects associated with the DRTB drugs, as the DR-TB counselor works as a link
between the patient and the doctors at the CCMN[42].
Besides, the role of DR-TB Supervisor is also very
important. The DRTB Supervisor is responsible for
timely registration, follow-up, and counseling of the
DRTB cases. DR-TB Supervisor also visits the patient’s
home every 15 days and encourages them for treatment

adherence. Any DR-TB case who misses the daily drug
regimen under DOTS-Plus is counseled first by the
TBHV/DOT Provider along with DR-TB counselor
then by the STS, followed by the MO-TB and, if all the
efforts are unsuccessful then the DTO visits the
patient’s residence in order to encourage such patients’
for treatment adherence[43].
The XDR-TB is a subset of MDR-TB where the
bacilli, in addition to being resistant to R and H, are
also resistant to fluoroquinolones and any one of the
second-line injectable drugs (namely Kanamycin,
Capreomycin or Amikacin)[17]. The number of XDRTB cases at the CCMN has shown a steady rise in the
last six years as shown in Table 5. At present, till the
fourth quarter of the year 2015, there are nine patients
of XDR-TB on treatment at the CCMN. The most of
these nine cases are Category-IV failures. The cure rate
in the DR-TB cases, in general, is poor but at the
CCMN it is well above 70% and the major part of the
remaining 30% are those patients who die during the
course of the treatment. There is a very small segment
of transferred out and LTFU cases as well.
Besides, periodic supervisory visits as per the
guidelines to the DOT centers and DMC’s by the
STS’s, STLS’s, MO-TB and DTO are a routine practice
and is done to ensure proper functioning of the
RNTCP’s DOTS and DOTS-Plus strategies[17]. The
dispersal of healthcare information to the masses is an
essential component to achieve the Millennium
Development Goals and to achieve the health for all,
especially in a country where the annual government
budget for health is meager and a majority of the
population earns less than one US dollar per day[4447].
TB Notifications
TB has been a notifiable disease since 7th May
2012 and all those patients who are taking ATT
whether privately or from the government set up has to
be notified[48]. The Government of India started the
NIKSHAY portal so that the electronic records of all
the TB cases, both public and private can be
maintained[48,49]. The NIKSHAY entries are done
regularly at the CCMN. The role of private practitioners
and private hospitals are very important in the TB
notification through the NIKSHAY portal[48,49]. So
far, about 1115 cases have been notified from CCMN
who are taking private ATT. In a country like India it is
a remarkable achievement, as in the absence of strict
laws the information about private patients on ATT is
difficult to obtain and is affected by a number of factors
pertaining to fear of losing the patients by private
doctors, issues related to finances, issues associated
with a lack of willingness to notify the cases, lack of
manpower at the private setup, etc. In this regard the
role of STS’s is commendable. The STS’s regularly
visit the Tuberculosis Units and has compiled the
detailed line list of the private practitioners and thus
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these practitioners are encouraged to provide details of
their TB cases which can ultimately be notified.
Conclusion
TB is a public health problem and the higher
number of cases even in the presence of a welldesigned national control program proves that the
situation at the ground level needs improvements. The
RNTCP has effectively and efficiently solved the
problem of TB, but in order to completely eradicate the
deadly disease, certain concrete steps are to be taken
and implemented at the grassroots level. The total
number of cases reported, are only a tip of the iceberg
and there is a large segment of the population with the
latent TB. New policy guidelines involving all the
stakeholders involved in the TB control along with the
population at risk should be made to achieve the aim of
eradicating the disease by 2050. The authors believe
that similar studies should be reported from the other
chest clinics from various other districts of New Delhi
and also from various parts of India as this will provide
valuable information which can be utilized for new
policy making or for modifying the existing policies for
the eradication of TB.
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