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INTRODUCTION 

Tuberculosis (TB) is a specific infectious disease caused 

by Mycobacterium tuberculosis. The disease mainly 

affects lungs leading to pulmonary tuberculosis. It can 

also affect other organs in the body like intestine, 

meninges, bones and joints, lymph glands, skin causing 

extra-pulmonary tuberculosis.
1 

TB remains a worldwide public health problem despite 

the fact that the causative organism was discovered more 

than 100 years ago, and that highly effective drugs and 

vaccines are available.
1
 In 2017, there were an estimated 

10 million people who fell ill with TB worldwide. Of this 

estimated 10 million cases, only 6.4 million were detected 

and notified in 2017. The total number of deaths from TB 

came up to 1.6 million in 2017 (including 0.3 million 

people with HIV).
2 

To reduce the incidence and prevalence of TB in India, 

our country had introduced National Tuberculosis Control 

Program (NTP) in 1962, followed by the Revised 

National Tuberculosis Control Program (RNTCP) in 

1993-1996, directly observed treatment short-course 
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chemotherapy (DOTS) strategy in 1997 and subsequently 

the WHO released Stop TB strategy in 2006, which India 

adopted in 2007. Next, the WHO launched the “End TB” 

strategy, which was adopted by the World Health 

Assembly in May 2014. The adoption of end TB strategy 

has a vision of a world free of TB and a goal to end the 

TB epidemic. The core of this strategy was DOTS. DOTS 

is a strategy to ensure cure by providing the most 

effective medicine and confirming that it is taken. 

In spite of all these efforts, India is still the country with 

the highest TB burden in the world, in terms of absolute 

number of incident cases that occur each year. India 

accounts for a quarter of the estimated global incident TB 

cases in 2017. As per the Global TB report 2017, the 

estimated incidence of TB in India was approximately 28 

lakhs accounting for about one-fourth of the world’s TB 

cases. Incidence of HIV-TB co-infection cases was found 

to be around 87,000.
3
 

Besides the disease burden, TB also causes a huge socio-

economic burden to India. One reason for this is that TB 

primarily affects people in their most productive years of 

life. While two-thirds of the cases are males, TB takes 

disproportionately larger toll among young females. It 

was observed that TB kills more women in reproductive 

age group than all causes of maternal mortality combined. 

HIV increases a person’s susceptibility to tuberculosis 

infection, and in turn, TB increases the morbidity and 

mortality in HIV infected persons.
1
 With such being the 

current status of TB in our country, this study attempts to 

understand the changing profile of TB patients, over a 

period of three and a half years, in a district of Northern 

Kerala. 

Objectives 

The objective of the study was to assess the profile of TB 

cases attending a DOTS center in North Kerala. 

METHODS 

This is a retrospective; record based, descriptive study 

done in the DOTS center of Government Medical College 

Kannur in North Kerala, to assess the profile of TB 

patients who attended the tertiary care centre from 

January 2015 to July 2018. 

Inclusion criteria 

The study population included all patients with 

tuberculosis who attended the DOTS center during the 

period. 

The study population came to a total of 548 patients. The 

details of patients were collected from the record 

maintained at the DOTS center. The data collected was 

coded and entered in Microsoft Excel spread sheet and 

analysed using Epi info7 software. The results were 

expressed in terms of frequencies, proportions and 

percentages.  

RESULTS 

A total of 548 patients were included in the study. The 

age group of the study population ranged from 8 months 

to 87 years. Majority of the population belonged to the 

age group of 21-60 years (63.86%). Among the study 

population, majority were males (68.53%). 

Out of the total 548 TB patients, 294 (53.65%) had 

pulmonary TB, 250 (45.62%) had extra-pulmonary TB 

and the remaining 4 (0.73%) patients had both. The 

results of sputum smear examination for the presence of 

acid fast bacilli (AFB) among the pulmonary TB patients 

are given in Figure 1. 

 

Figure 1: AFB reports of the pulmonary TB patients 

(n=294). 

 

Figure 2: Types of extra-pulmonary TB among study 

population (n=250). 

Figure 2 shows the different types of extra-pulmonary TB 

(EPTB) observed in the study population. The most 

common type of EPTB observed was TB lymphadenitis 

(TBLA) (40.8%), followed by tuberculous pleural 
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effusion (22.4%) and gastrointestinal TB (10.8%). It 

accounted for 102, 56 and 27 patients respectively. 

Majority of the total TB patients, i.e. 485 patients 

(87.59%), were started on category I treatment under 

DOTS. The remaining 63 patients (12.41%) were on 

category II treatment. There were a total of 3 cases of 

HIV-TB co-infection, with 1 case each in the years 2015, 

2016 & 2018. There were no such cases in 2017. 

 

Figure 3: Distribution of TB patients each year 

(n=548). 

Figure 3 shows the distribution of TB patients each year. 

The maximum number of cases has been reported in 2018 

(up to July) - 144 cases, followed by 2016 - 142 cases. In 

all the years, the number of cases of pulmonary TB was 

more than extra-pulmonary TB, except in the year 2016, 

when EPTB cases were more in number. Every year, 

there has been one patient with both pulmonary and 

EPTB. In all the years studied, the number of cases was 

more among males than females. 

The distribution of TB patients according to the age 

shows a similar pattern each year. With a vast majority of 

cases occurring after 20 years of age, a significant peak in 

number of cases occurs between 41-60 years of age, each 

year. Figure 4 shows the age distribution of TB patients 

every year. 

 

Figure 4: Age distribution of TB patients every year 

(n=548). 

DISCUSSION 

Our study showed that majority of the patients belonged 

to the age group 21-60 years (63.86%), with a significant 

peak in number of cases occurring between 41-60 years 

of age. This was similar to a study conducted in Calicut 

by Mohandas et al in 2013.
4
 Studies conducted in Congo, 

Turkey, Lucknow & UP showed a major proportion of 

patients ranging between 21 and 40 years of age.
5-8

 

Whereas, in a study done in Nepal, more extremes of age 

group were found to be involved.
9 

Majority of our study population were males (68.53%), 

making the male: female ratio as 2.17. This was again 

found similar to the study conducted in Calicut, where the 

male: female ratio was 2.01.
4
 Several other studies 

conducted within and outside India, also showed a male 

preponderance. In contrast, studies done in Bangladesh, 

Lucknow & Uttar Pradesh had more of affected females 

than males.
7,8,10 

Tuberculosis can involve any organ system in the body. 

While pulmonary tuberculosis is the most common 

presentation, extra-pulmonary tuberculosis is also an 

important clinical problem. Worldwide, it is estimated 

that between 10 to 25% of TB infections which occur are 

extra-pulmonary in nature. These estimates are varied 

because there are certain factors, often specific to certain 

regions of the world that make extra-pulmonary 

infections more likely. Extra-pulmonary TB is especially 

common in people living with HIV and in children. 

Therefore, it is much more common in countries with a 

high HIV prevalence (such as South Africa) and in 

countries where a lot of children are infected with TB.
11

 

In our study, we had more of pulmonary TB cases as 

compared to extra-pulmonary TB. The PTB: EPTB ratio 

calculated was 1.17. A similar trend was observed in 

many other studies from different parts of the world, as 

well as from different parts of India. However, in a study 

done by Ngama et al in Congo, the number of EPTB 

patients exceeded the number of patients with PTB.
5 

The most common form of extra-pulmonary TB is lymph 

node TB. TB bacilli often infect the lymph nodes in the 

neck. Pleural TB, TB of the bone and the joint, TB of the 

central nervous system and abdominal TB are other forms 

of EPTB.
11 

In our study as well, TB lymph node was seen 

to be the most common form of EPTB, followed by 

pleural TB. In various studies conducted in Bangladesh, 

Nepal & Turkey, similar findings were observed with 

lymph nodes being the most commonly affected extra-

pulmonary site of TB. Similar findings were also 

observed in various studies conducted in South India, like 

in Calicut & Tamil Nadu. In contrast to this, studies 

conducted in Lucknow and western UP, in North India, 

showed the main site of EPTB to be pleura and skin 

respectively. 

Tuberculosis is the leading cause of death among HIV 

infected individuals. There is 16-27 times greater risk of 
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contracting TB in people living with HIV than among 

those without HIV infection.
12

 In our study, there were 3 

patients with HIV-TB co-infection (0.005%). Similar 

result was observed in the study done in Calicut, where 

the co-infection rate was calculated to be 0.003%.
4
 While 

observations in Maharashtra and Lucknow showed higher 

rates of 10.9% and 6.88% respectively.
13,7

 

Table 1: Comparison of the profile of TB patients across the globe. 

Sl. 

No 
Place 

Duration of 

study 
Author 

No. of 

patients 

Predominant 

age group 

affected 

Male: 

Female 

ratio 

PTB: 

EPTB 

Main site 

of EPTB 

HIV co- 

infection 

(%) 

1 Bangladesh 2015-2016 Raza et al
10 

112 15-34 years 0.806 1.16 
Lymph 

node 
- 

2 Nepal 2003-2006 
Sreeramareddy  

et al
9 474 

<25 years and  

60-70 years 
1.56 1.27 

Lymph 

node 

16/79 

(20.2) 

3 Turkey 2010-2014 
Sunnetcioglu   

et al
6 411 21-40 years 1.16 1.02 

Lymph 

node 
0.01 

4 Congo 2010-2011 Ngama et al
5 

708 21-40 years 1.42 0.97 - - 

Table 2: Comparison of the profile of TB patients in different parts of India. 

Sl. 

No 
Place 

Duration of 

study 
Author 

No. of 

patients 

Predominant 

age group 

affected 

Male: 

Female 

ratio 

PTB: 

EPTB 

Main site 

of EPTB 

HIV co-

infection 

(%) 

1 Lucknow 2014-2015 Gaur et al
7 

552 31-40 years 0.76 1.19 Pleura 6.88 

2 Western UP 2013-2015 Bisht et al
8 

103 21-30 years 0.94 - Skin - 

3 Maharashtra 2014 Neharkar et al
13 

64 35-45 years 1.46 2.05 - 10.9 

4 Calicut 2013 Mohandas et al
4 

289 45-64 years 2.01 2.28 
Lymph 

node 
0.003 

5 Tamil Nadu 2010-2012 
Shanmugana- 

than et al
14 110 24-48 years 1.12 - 

Lymph 

node 
2.7 

6 Delhi 2005-2010 Patra et al
15 

2436 - 1.23 2.42 - - 

 

CONCLUSION  

Our study concludes that majority of the population 

belonged to the productive age group of 21-60 years and 

majority were males. Pulmonary TB was seen to be more 

common than extra-pulmonary TB and lymph nodes were 

the most common site for extra- pulmonary TB. Among 

the cases of pulmonary TB, most of the cases were 

sputum positive. These findings point to the active spread 

of sputum positive TB among the community as it is the 

males in the working age group who have contracted the 

disease. Based on these results, it would be more effective 

if the TB elimination activities could be initiated with 

increased focus on the productive age group. Also, 

emphasis on respiratory hygiene should be emphasised 

among them. The number of TB cases is on the rise with 

maximum number of cases in our study being reported in 

2018 (up to July). This can be partly attributed to the 

improved notification of TB cases. Thus, our TB control 

activities need to be strengthened with improved 

strategies to detect TB and prevent its spread. 
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