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1 Introduction:

Tobacco smoking and tuberculosis are two major worldwide public

health problems. Internationally, approximately 6 million people died in

2011 due to tobacco usage. Tobacco usage is estimated to be accountable for

16% of deaths among men and 7% of deaths among women every year.

(1,2)China, India, and Indonesia, the three leading countries in total number

of male smokers, accounts for 51·4% of the world's male smokers. USA,

China, and India, are the leading three countries in total number of women

smokers, accounts for about 27·3% of the world's women smokers. (2) In

India, 40% of the TB burden is attributed to tobacco use. Hence it is

important to ascertain simple cost-effective strategies to combat this risk

factor. (3)

Chronic exposure to tobacco, as well as to a number of environmental

pollutants, damages the normal clearance mechanism of secretion on the

trachea-bronchial mucosal surface. This may allow the causative organism

Mycobacterium tuberculosis, to escape the first level of host defences, which

prevent bacilli from reaching the alveoli.(4)Smoke also impairs the function

of pulmonary alveolar surfactants and impairs the Lung immunity.
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(5)Tuberculosis has been classically associated with poverty, overcrowding

and malnutrition. All these factors mentioned are present in India more than

any nation. (6)

Tuberculosis (TB) is an airborne infectious disease caused by group

of organisms of the Mycobacterium tuberculosis complex.(7)One third of the

world's population is infected with Mycobacterium tuberculosis, although

the organism is controlled by the immune system in maximum of these

persons.(8) It has long been suggested that tobacco smoking may influence

rates of TB morbidity and mortality. (9) Smoking increases the risk of

contracting tuberculosis (TB), increases the risk of recurrent TB and impairs

the response to treatment of the disease.(10)

Various studies have been on this topic and proved the negative impact

on the outcome in Tb treatment. Cigarette smoking causes delay in culture

conversion during therapy and frequently requiring treatment extension and

multiple hindrance in management of patients.(11–14) Even though India

carries the global burden of tuberculosis, Studies in Indian Context are scanty

and fail to explore the various factors associated. This study aims to address

this context especially in South India.
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2 Aim and Objectives:

AIM:

To compare the clinical /bacteriological/radiological profile and treatment

outcome between smokers and non-smokers suffering from pulmonary

tuberculosis.

OBJECTIVES:

1. To compare the pulmonary tuberculosis patient outcome in smokers

and non-smokers.

2. To determine the clinical/bacteriological/radiological profile of

pulmonary tuberculosis patients between smokers and non-smokers.
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3 Review of Literature:

Review of Literature of this study is discussed under the following heads:

a. Smoking.

a. Pathological effects

b. Definition and Classification of smokers

c. Smoking Index

b. Tuberculosis.

a. Global Burden

b. Risk factors

c. Pathogenesis

d. Stages

e. Interaction between TB, COPD, HIV and Smoking

f. Spectrum of Tuberculosis

g. Case definitions & Chest X ray findings

h. Sputum grading

i. Diagnostic and treatment guidelines algorithm.
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c. Similar studies in the topic.

a. Animal studies

b. Global

c. Indian studies.

a. Smoking:

Smoking is a harmful practice in which a substance is burned and the

resultant smoke is breathed in or to be tasted and subsequently absorbed into

the bloodstream. Most frequently, the substance used is the dried leaves of

the tobacco plant. The dried leaves will be rolled into a small square of rice

paper to make a small, round cylinder called a "cigarette".(15) Smokeless

Tobacco Products include the following,

1. Chewing tobacco.

2. Dip.

3. Dissolvable.

4. Snuff.

5. Snus. (16)

The pathological effects of tobacco are listed below,
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Fig.1 Pathological effects of tobacco:

The following list describes the operational definitions used in this study to

classify the type of smokers and smoking status,
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A. Current smoker: An adult who has smoked at least 100 cigarettes in

their lifetime and who currently smokes cigarettes.

B. Former smoker: An adult who has smoked at least 100 cigarettes in

their lifetime but who had quit smoking at the time of interview.

C. Never smoker: An adult who has never smoked, or who has smoked

< 100 cigarettes in his or her lifetime. (16)

SMOKING INDEX:

The severity of smoking was assessed using “smoking index” (SI). It is

defined as the number of beedi or cigarettes smoked per day that is multiplied

by duration of smoking in years. Smokers were categorized as

 Mild (SI<100)

 Moderate(SI=100-300)

 Heavy smokers(SI>300)
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b. Tuberculosis:

Tuberculosis (TB) is an airborne infectious disease caused by organisms

of the Mycobacterium tuberculosis complex.(17)M. tuberculosis (MTB)

belongs to the genus Mycobacterium that includes more than 80 other

species. Tuberculosis (TB) is defined as a disease caused by members of the

M. tuberculosis complex, which comprises of the tubercle bacillus (M.

tuberculosis), M. bovis,M. canetti, M. caprae, M. africanum, M. microti and

M. pinnipedi. (18)

The estimated incidence of TB in 2018 (wherein the new cases in India is

about 25 lakhs in 2018) is represented in the following image,

Fig.2 Global Incidence rate of TB:
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The estimated incidence of MDR-TB in 2018 (wherein the new cases in

India is about 1.5 lakhs in 2018) is represented in the following image,

Fig.3 Global Incidence rate of MDR-TB:

The five common number of TB cases attributable to five risk factors, 2018

are listed below,
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Fig.4 NUMBER OF TB CASES ATTRIBUTABLE TO FIVE RISK

FACTORS, 2018:

The estimates of TB burden in India is listed in the following table,
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Inhalation of Mycobacterium tuberculosis leads to one of four possible

outcomes:

i. Immediate clearance of the organism

ii. Latent infection

iii. The onset of active disease (primary disease)

iv. Active disease many years later (reactivation disease).(19)

The following image represents the pathophysiology of Tuberculosis,

Fig.5 Pathophysiology of Tuberculosis:
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The following image represents the Mycobacterium tuberculosis

infection in which a represents the latent infection and represents the active

disease,

Fig.6 Mycobacterium tuberculosis infection:
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The following image represents the differences in the clinical features of the

various stages of tuberculosis,(20)

Fig.7 Differences in stages of tuberculosis:

Slama K et al, did a qualitative systematic review and meta-analysis

for studying the relationship between Tobacco and tuberculosis. They

consolidated the results of 42 articles related to this topic. They concluded

that the association between smoking and TB disease appears to be causal.

Smoking can have an important impact on many aspects of TB.The Potential

interactions between tobacco smoking, HIV, tuberculosis (TB) and chronic

obstructive pulmonary disease (COPD) with resultant pulmonary disability.

(21)
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Fig.8 Interaction between TB, COPD, HIV and Smoking:

The following image represents the spectrum of TB: from Mycobacterium

tuberculosis infection to active (pulmonary) TB disease,(17)
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Fig.9. Spectrum of Tuberculosis:

The following table represents the Definitions for processes contributing to

lung remodelling during pulmonary tuberculosis (TB) and pulmonary

impairment after Tuberculosis,(22)
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Table.1 Definitions for Pulmonary impairment after Tuberculosis:

The following image represents the Mechanisms and radiographic features

related with obstruction of the airflow and restrictive ventilatory defects in

patients with a history of tuberculosis, (23–26)
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Fig.10 Radiographic features related with obstruction of the airflow and

restrictive ventilatory defects in TB:

Chest radiographs in active TB.

(A) Chest X-ray represents RT upper zone consolidation with prominent RT

hilum.

(B) Chest X-rayof a different patient displays multiple coalescent air-space

nodules in RT upper zone.
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(C) Chest X-ray in a different patient shows multiple ill-defined reticulo-

nodular lesions in both lungs with basal predominance, suggestive of miliary

TB.

(D) Chest X-ray in a different patient shows active post-primary TB. Cavity

with surrounding consolidation is seen in LT upper zone. Scattered air-space

nodules are seen in both lungs with left hilar adenopathy.

(E) There is RT-sided loculated pleural effusion with multiple air space

nodules scattered in both lungs.(27)

Fig.11 Chest radiographs in active TB:
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RADIOLOGICAL FINDING:

• For clinical and research purposes the classification of the National

Tuberculosis Association of the USA has proved useful.

• 1- Minimal : Minimal lesions include those which are of slight to

moderate density but which do not contain demonstrable cavitation.

They may involve a small part of one or both lungs , but the total

extent, regardless of distribution, should not exceed  the volume of the

lung on one side which is present above the second chondrosternal

junction and the spine of the fourth or the body of the fifth thoracic

vertebra.

• 2- Moderately advanced: May be present in one or both sides, but

the total extent should not exceed the following limits: Disseminated

lesion of slight to moderate density which may extend throughout the

total volume of one lung or the equivalent in both lungs, dense and

confluent lesions which are limited in extent to 1/3 the volume of one

lung, total diameter of cavitation , if present, must be less than 4cm.
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3- Far advanced: Lesions more extensive than moderately advanced

SPUTUM AFB GRADING:

Number of AFB seen Result

No AFB per 100 fields

1 - 9 AFB per 100 fields*

10 - 99 AFB per 100 fields

1 - 10 AFB per field

>10 AFB per field

Negative

Exact number

1+

2+

3+

Treatment outcomes in Tuberculosis management:

A. Successfully treated: A Tuberculosis patient who has clinical and

radiological evidence of resolution of active Tuberculosis at the end

of Anti Tuberculosis Treatment.
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B. Completed treatment: A Tuberculosis patient who completed

treatment without clinical evidence of failure but with no record to

show complete resolution.

C. Presumptive treatment failure: A patient who has no satisfactory

clinical or imaging response to treatment after completing 3–6 months

Anti Tuberculosis Treatment. (28,29)

The following algorithm represents the new guidelines for the diagnosis of

Tuberculosis under RNTCP,
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Fig.12 New guidelines for the diagnosis of Tuberculosis:

The following table represents the treatment categories (new and previously

treated) of Tuberculosis under RNTCP in India,
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Table.2 Treatment categories (new and previously treated) of

Tuberculosis:

Future perspectives in Tuberculosis is give in the following image,

Fig.13 The global TB drug pipeline:
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c. Similar studies in the topic:

Animal studies:

Y. López-Hernández et al, studied the exposure of cigarette smoke and

Tuberculosis outcome through a review of in vitro and in vivo

studies.Cigarette smoking impairs the host’s immune function, alters the

response against bacterial or viral pathogens, but the exact mechanism or

networks involved in this process continue to be explored further. (30)

Global studies:

Medea Gegia et al, did a prospective cohort study in Georgia for the

effect of exposure of Tobacco smoking and treatment outcomes on

tuberculosis. They concluded that smoking is an independent risk factor for

poor treatment outcomes in tuberculosis.(31)

NeusAltet et al, Assessed the influence of direct tobacco smoke on

infection and active management of Tuberculosis.  They concluded that

Smoking had a negative effect on radiological manifestations, delayed

sputum conversion time. They established a clear link between tobacco
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smoking and TB. This may be due to a weakened IFN-γ response produced

by the effect of direct tobacco smoke.(32)

Nijenbandring de Boer R et al, studied 89 active tuberculosis patients

and concluded that tobacco smoking was found to have delayed culture

conversion during treatment for pulmonary tuberculosis. This phenomenon

is in a dose-dependent manner. They further revealed that Cavities on chest

X-ray and alcohol abuse were found to be a confounding variable in this

association. (11)

Leung CC et al, did a study in 16,345 TB patients from China. They

concluded that Smoking is adversely affecting the treatment response,

outcome and relapse in tuberculosis.They estimated that 16.7% of

unsuccessful treatment outcomes were attributable to tobacco smoking. They

suggested that Smoking cessation is likely to reduce relapse and secondary

transmission.(13)

Abal AT et al, studied the effect of cigarette smoking on conversion of

sputum smear in 339 adults with active pulmonary tuberculosis in
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Kuwait.They concluded that smoking did not affect the sputum smear

conversion in patients with tuberculosis. But, as expatriate smokers and

smokers with progressive disease showed a delay in smear conversion rate

and hence cigarette smoking should be discouraged in patients with

pulmonary tuberculosis.(33)

Indian studies:

DeeptiRathee et al, did a Comparative study of clinical bacteriological

and radiological profileand treatment outcome of smokers and non-smokers

suffering from pulmonary tuberculosis. This observational study was

conducted in 2010-2011 among 101 consecutive patients. They concluded

that among the study subjects, 79.2% patients had minimal disease while

only 4.2% had advanced disease as compared to smokers with P value less

than 0.01. Smokers had significantly lower treatment success rate, higher

default ratepoorer treatment success rate. Smokers presented with more

radiological findings, cavitary disease, and worse sputum AFB smear

grading. (1)
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Mahishale V et al, did a hospital-based prospective study to study the

prevalence of smoking and its impact on management in newly diagnosed

pulmonary tuberculosis patients. They concluded that Smoking has a great

negative effect on treatment completion, cure and relapse rates in patients

with pulmonary tuberculosis. Smoking was related with additional extensive

lung disease, lung cavitation, and positive sputum smear and culture results

at baseline.(12)

S. Jagadeesh et al, did the Comparative study of clinical bacteriological

and radiological profile and treatment outcome of smokers and non-smokers

suffering from pulmonary tuberculosis in 60 patients attending Andhra

Medical college Hospital. In their study, Sputum conversion rate, Clearance

of infiltrates, increased lost to follow up rate, increased failure rate and

moderately advanced lesions were more common among smokers. (34)

Agrawal A et al, did a case control study, to study the impact of tobacco

smoke on 120 tuberculosis. The prevalence of tuberculosis among smokers

is 23.63%, out of them, 98.4% presented with cough, and 93.8% presented

with Dyspnoea as prominent clinical symptoms in study group, 98.07%
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presented with cavitation, & 98.07% presented with fibrosis radiologically.

Re-infection was higher among smokers (64.61%). Sputum positivity was

significantly more in heavy smokers (86.7%).(35)

Kolappan C et al, studied the relationship between Tobacco smoking

and pulmonary tuberculosis through a case control study, where 85 cases and

459 age matched controls without TB from Thiruvallur district, Tamilnadu,

India were selected. There found a positive association between tobacco

smoking and pulmonary (bacillary) tuberculosis with odds ratio of 2.5

indicating a dose response relationship.(36)
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4 Research Question and Hypothesis:

Research Question:

What is the clinical /bacteriological/radiological profile and treatment

outcome between smoker and non-smoker suffering from pulmonary

tuberculosis?

Null Hypothesis:

There is no difference in clinical /bacteriological/radiological profile and

treatment outcome between smoker and non-smoker suffering from

pulmonary tuberculosis.

Alternate Hypothesis:

There is a difference in clinical /bacteriological/radiological profile and

treatment outcome between smoker and non-smoker suffering from

pulmonary tuberculosis.
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5 Methodology:

5.1. Study Subjects:

The study was carried out in patients attending the outpatient clinic or being

admitted as inpatientof the Department of Respiratory Medicine, Tirunelveli

Medical College Hospital, Tirunelveli.

5.2. Study Design:

Prospective /observational.

5.3. Study setting:

Department of Respiratory Medicine, Tirunelveli Medical College Hospital,

Tirunelveli.

5.4. Study Period:

One and half years, from January 2018 - June 2019.
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5.5. Inclusion Criteria:

1) All Patient who are willing to give consent.

2) Patients with new sputum smear positive pulmonary tuberculosis

5.6. Exclusion criteria:

1) Patient who are not willing to participate in study.

2) Patient previously treated for pulmonary tuberculosis and  defaulted.

3) Patients with history of extra pulmonary tuberculosis.

4) Patient with drug resistant tuberculosis.

5) Pregnant females.

6) Patient with  PLHA/chronic kidney disease /chronic liver disease

/malignancy /coronary artery disease

5.7. Sample Size: 100

5.8. Study procedure:

After getting  Informed  written consent  from the patients a detailed history

were noted and complete examination were done.
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Based on the sputum AFB ,CBNAAT and chest-x-ray findings confirmation

of  pulmonary tuberculosis was done.

Blood sample were collected for complete blood count, random blood sugar,

renal function test, liver function test, serum electrolytes, HIV screening and

investigations were done.

Patient were registered  in  Directly observed treatment short course centre

under Revised national tuberculosis control programme  and category I anti

tubercular treatment were initiated and dosage of drugs were based on the

weight of the patient.

Sputum AFB grading were done as per WHO guidelines, radiology severity

of the disease were assessed based on guidelines of National TB Association

of  USA at presentation and end of the treatment.

Radiological severity and sputum bacillary load were assessed in terms of

smoking index.

Patient were followed according to the RNTCP guidelines. Among the

pulmonary tuberculosis patients smokers and non smokers were separately

evaluated.

Treatment outcomes were recorded as per RNTCP guidelines
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5.9. Ethical Consideration:

Institutional Ethical Committee approval was obtained before the start of the

study. A detailed written consent in local language was obtained from all the

participants after clearly explaining the purpose of the study and harm and

benefit associated with it.

5.10. Statistical Methods:

Descriptive Statistics:

1. Continuous variables are represented in mean, median, mode and

standard deviation.

2. Categorical variables are represented in frequencies and percentages.

Pie-charts and bar diagrams are used as appropriate.

Inferential Statistics:

3. When a Categorical Variable is associated with a categorical variable,

the variables are represented in both by tables and bar diagrams. For test of

significance, chi-square test is used. Fisher’s exact test is used when more

than 20% of the cell values have expected cell value less than 5.
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4. When a Continuous variable is associated with the categorical

variables such as in patient groups independent t test is used after checking

for normality. Otherwise non parametric tests were used.

5. P-values less than 0.05 were considered statistically significant.

6. Data was entered in MS excel sheet and analysed using SPSS software

version 16.
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6 Results:

Results of this study are described under the following headings:

a. Descriptive statistics:

i. Age

ii. Gender

iii. Smoking Status

iv. Smoking Index

v. Type of smoke

vi. Clinical Presentation

vii. Diabetes

viii. Bacteriological Sputum positivity

ix. CBNAAT

x. Radio graphical presentation of Zones

xi. Side on Radiography

xii. Severity on Radiography

xiii. Cavitation on Radiography

xiv. Treatment Outcome
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b. Inferential Statistics:

i. Comparison of smoking status with clinical profile and

outcome.

ii. Comparison of smoking index with outcome.

iii. Comparison of type of cigarette with Severity and Outcome

a. Descriptive statistics:

The study population comprises of 100 Tuberculosis patients. Hence the

frequency/ Number is equal to percentage.

i. Age:

In the study population of 100, the mean age of the study population

is 48.13with the standard deviation of 16.06. The median and mode age of

the study population are 50 and 40 respectively. The minimum and

maximum values of age are 13 and 82 respectively.

Majority (46%) of the study population were belonging to 41-60 age

category. The age categories of the study population is represented in the

following table and Bar Diagram,
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Table.3 Age Distribution of the study population:

Frequency Percent

<20 13 13.0

21-40 18 18.0

41-60 46 46.0

>60 23 23.0

Total 100 100.0

Fig. 14 Bar Diagram. Age Distribution of the study population:

The Histogram showing Age Distribution of the study Population is

represented in the following histogram with the normal curve.
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Fig.15 Histogram Age Distribution of the study Population:
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ii. Gender:

Out of the study population, majority were males, 67 (67%) . The

Gender distribution of the study population is represented in the following

table and pie chart.

Table.4 Gender distribution of the study population:

Gender Frequency Percent

Female 33 33.0

Male 67 67.0

Total 100 100.0

Fig.16 Pie Chart: Gender distribution of the study population:

33 (33%)

67(67%)

Gender

Female Male
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iii. Smoking Status:

In the study population, majority were Non-smoker (52). Among the

smokers 16 were Ex-smoker and 32 were Smokers. This is represented in the

following table and Pie Chart,

Table.5 Smoking Status:

Smokingstatus Frequency Percent

Ex-smoker 16 16.0

Non-smoker 52 52.0

Current Smoker 32 32.0

Total 100 100.0

Fig.17 Pie Chart. Smoking Status:
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iv. Smoking Index:

The meanSmoking Index of the study population is 428.58with the

standard deviation of 215.35. The median and mode Smoking Index of the

study population are 395 and 600 respectively. The minimum and maximum

values of Smoking Index are 100 and 1040 respectively.

Majority (23%) of the study population were belonging to 251-500

Smoking Index category. The Smoking Index categories of the study

population is represented in the following table and Bar Diagram,

Table.6 Smoking Index Distribution of the study population:

SmokingIndexCategory Frequency Percent

Not Applicable 52 52.0

<250 9 9.0

>1000 2 2.0

251-500 23 23.0

501-750 12 12.0

751-1000 2 2.0

Total 100 100.0
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Fig.18 Bar diagram. Smoking Index Distribution of the study
population:

The Histogram showing Smoking Index Distribution of the study

Population is represented in the following histogram with the normal curve.

Fig.19 Histogram Smoking Index Distribution of the study Population:
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v. Type of smoke:

In the study population, out of the 48 smokers, 13 were smoking

cigarettes and 35 were smoking beedi. This is represented in the following

table and pie-chart,

Table.7 Type of smoke:

Type of Smoke Frequency Percent

Non Smoker 52 52.0

Beedi 35 35.0

Cigarette 13 13.0

Total 100 100.0



44

Fig.20 Pie Chart. Type of smoke:
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vi. Clinical Presentation:

In the study population, all the 100 were presented with cough with

expectoration, 78 with Breathlessness, 11 with chest pain, 12 with

Haemoptysis, 93 with fever and 88 with loss of appetite. This is represented

in the following table and bar diagram,

Table.8 Clinical Presentation of the study population:

Symptom Frequency

Cough with expectoration 100

Breathlessness 78

Chest pain 11

Haemoptysis 12

Fever 93

Loss of appetite 88
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Fig.21 Bar Diagram. Clinical Presentation of the study population:
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vii. Diabetes:

In the study population, 27 were having Diabetes Mellitus and 73 were

having good glycaemic control. This is represented in the following table

and pie chart,

Table.9 Presence of Diabetes:

Diabetes Frequency Percent

No 73 73.0

Yes 27 27.0

Total 100 100.0

Fig.22 Pie Chart. Presence of Diabetes:

73( 73%)

27(27%)

Diabetes

No Yes
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viii. Bacteriological Sputum positivity:

In the study population, majority (38) were having 1+ bacteriological grade

in sputum AFB. 4 were having 1+ bacteriological grade in sputum AFB

during their completion of intensive phase. This is represented in the

following table,

Table.10 Bacteriological Sputum positivity at first visit:

Initial Sputum AFB Frequency Percent

NEG 5 5.0

sc- 1 1.0

1+ 38 38.0

2+ 28 28.0

3+ 24 24.0

Total 100 100.0
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Table.11 Bacteriological Sputum positivity at the end of Intensive

Phase:

Frequency Percent

negative 93 93.0

sc- 1 1.0

1+ 4 4.0

Total 100 100.0

Fig.23 Bar Diagram: Bacteriological Sputum positivity:
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ix. CBNAAT/RIFA:

In the study population, (100%) all were sensitive in CBNAAT/RIFA test.

x. Radio graphical presentation of Zones:

In the study population, Majority (34) were affected with four zones

followed by two zones (31). This is represented in the following table,

Table.12 Radio graphical presentation of Zones:

X-rayZones Frequency Percent

1 8 8.0

2 31 31.0

3 22 22.0

4 34 34.0

5 3 3.0

6 2 2.0

Total 100 100.0
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xi. Side on Radiography:

In the study population, 53% of the study population were affected on one

side of the lung as evident from X-Ray. This is represented in the following

table,

Table.13 Side on Radiography:

SideonX-Ray Frequency Percent

Bilateral 47 47.0

Unilateral 53 53.0

Total 100 100.0
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xii. Severity on Radiography:

In the study population, majority (48%) were affected with moderate

severity, followed by advanced category (30%). This is represented in the

following table,

Table.14 Severity in X-Ray:

Severity Frequency Percent

Minimal 22 22.0

Moderate 48 48.0

Advanced 30 30.0

Total 100 100.0
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xiii. Cavitation on Radiography:

In the study population, majority (65%) were not affected with cavitation,

and about 35% were affected with cavitation.  This is represented in the

following pie chart,

Fig.24 Pie Chart. Cavitation on Radiography:

In that 35 with cavitation, after treatment 25 of them cavitation reversed.

This is represented in the following bar Diagram,

35

65

Cavitation

Yes No
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Fig.25 Bar Diagram. Cavitation at diagnosis and after treatment:
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xiv. Treatment Outcome:

In the study population, 73 were declared cure at the end of the treatment

period, 24 of them fall under completed category, 3 become defaulter. This

is represented in the following Table and Pie Chart,

Table.15 Treatment Outcomes:

Outcome Frequency Percent

Completed 24 24.0

Cured 73 73.0

Defaulter 3 3.0

Total 100 100.0

Fig.26 Pie Chart. Treatment Outcomes:

24

73

3

Treatment Outcome

Completed Cured Defaulter
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b. Inferential Statistics:

i. Comparison of smoking status with clinical profile and

outcome:

When smoking status was compared with the clinical symptoms such

as Cough with Expectoration, Chest pain, Haemoptysis, Fever and Loss of

Appetite, there is no statistical significance. Breathlessness was significantly

more in smokers with the p-value of 0.016. This is represented in the

following tables,

Table.16 Cross tabulation Between Cough with Expectorationand

Smoking status:

Smokingstatus

Total

ex-

smoker

Non-

smoker smoker

p-

Value

Cough

with

Expectora

tion

Yes Count 16 52 32 100 *

% within CoughwithExp.
16.0% 52.0% 32.0%

100.0

%

NO Count and % 0 0 0 0
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Table.17 Cross tabulation Between Breathlessness and Smoking status:

Smokingstatus

Total

ex-

smoker

Non-

smoker smoker

p-Value

Breath

lessness

Yes Count 13 35 30 78 0.016

(Significant)% within Breath

lessness
16.7% 44.9% 38.5% 100.0%

No Count 3 17 2 22

% within Breath

lessness
13.6% 77.3% 9.1% 100.0%

Table.18 Cross tabulation BetweenChest pain and Smoking status:

Smokingstatus

Total
ex-
smoker

Non-
smoker smoker

p-Value

Chestpain No Count 15 46 28 89 0.835( Not
Significant)% within

Chestpain 16.9% 51.7% 31.5% 100.0%

Yes Count 1 6 4 11
% within
Chestpain 9.1% 54.5% 36.4% 100.0%
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Table.19 Cross tabulation Between Fever and Smoking status:

Smokingstatus

Total
ex-
smoker

Non-
smoker smoker

p-Value

Fever No Count 1 5 1 7 0.674 (Not
Significant)% within Fever 14.3% 71.4% 14.3% 100.0%

Yes Count 15 47 31 93
% within Fever 16.1% 50.5% 33.3% 100.0%

Table.20 Cross tabulation BetweenLoss of Appetite and Smoking
status:

Smokingstatus Total
ex-
smoker

Non-
smoker smoker

p-Value

LossofAppetite no Count 2 9 1 12 0.147( Not
Significant)% within

LossofAppetite 16.7% 75.0% 8.3% 100.0%

yes Count 14 43 31 88
% within
LossofAppetite 15.9% 48.9% 35.2% 100.0%

Table.21 Cross tabulation Between Haemoptysis and Smoking status:

Smokingstatus Total
ex-
smoker

Non-
smoker smoker

p-Value

Haemoptysis No Count 15 48 25 88 0.106 ( Not
Significant)% within

Haemoptysis
17.0% 54.5% 28.4% 100.0%

Yes Count 1 4 7 12
% within
Haemoptysis

8.3% 33.3% 58.3% 100.0%
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When Sputum, Cavity, Outcome and severity with Smoking status,

there was no association between sputum grading and smoking status.

Cavitation was more among smokers, More number of advanced severity

cases were present in smokers and more number of defaulters and less

number of cured in smokers were present. These associations were

statistically significant with p-value less than 0.05. This is represented in the

following tables,



60

Table.22 Cross tabulation Between Sputum Grading with Smoking

status:

Smokingstatus Total
ex-
smoker Nonsmoker smoker

p-value

InitialSputumAFB

1+ Count 4 26 8 38

0.277 (Not
Significant)

% within
SputumAFB 10.5% 68.4% 21.1% 100.0%

2+ Count 7 10 11 28
% within
SputumAFB 25.0% 35.7% 39.3% 100.0%

3+ Count 4 8 12 24
% within
SputumAFB 16.7% 33.3% 50.0% 100.0%

NEG Count 1 3 1 5
% within
SputumAFB 20.0% 60.0% 20.0% 100.0%

sc- Count 0 1 0 1
% within
SputumAFB .0% 100.0% .0% 100.0%
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Table.23 Cross tabulation Between Severity and Smoking status:

Smokingstatus Total
ex-
smoker Nonsmoker smoker

p-value

Severity

Advanced Count 7 4 17 28

<0.001
(Significant)

%
within
Severity

25.0% 14.3% 60.7% 100.0%

Minimal Count 1 21 0 22
%
within
Severity

4.5% 95.5% .0% 100.0%

Moderate Count 8 26 12 46
%
within
Severity

17.4% 56.5% 26.1% 100.0%

Table.24 Cross tabulation Between Sputum Cavitation and Smoking

status:

Smokingstatus Total
ex-
smoker Nonsmoker smoker

p-value

Cavitation No Count 11 39 15 65 0.029
(Significant)% within

cavitation 16.9% 60.0% 23.1% 100.0%

Yes Count 5 13 17 35
% within
cavitation 14.3% 37.1% 48.6% 100.0%
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Table.25 Cross tabulation Between outcome and Smoking status:

Smokingstatus Total
ex-
smoker Nonsmoker smoker

p-value

Outcome

Completed Count 5 7 12 24

0.019
(Significant)

% within
Outcome 20.8% 29.2% 50.0% 100.0%

Cured Count 10 45 18 73
% within
Outcome 13.7% 61.6% 24.7% 100.0%

Defaulter Count 1 0 2 3
% within
Outcome 33.3% .0% 66.7% 100.0%

ii. Comparison of smoking index with outcome:

The mean smoking index among completed group and cured group are

464.1176 and 387.5714 respectively. The slight high values of smoking

index values among completed group is not statistically significant.

(independent t test used) This is represented in the following tables,

Table.26 Comparison of smoking index with outcome:

Outcome N Mean
Std.
Deviation

Std. Error
Mean

p-value

SmokingIndex Complete 17 464.1176 231.98353 56.26427 0.222 (not
Significant)

T test usedCured 28 387.5714 179.91838 34.00138
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Table.27 Cross tabulation of smoking index category with outcome:

Outcome Total p-value

Complete Cured Defaulter

Smokingindex 100-
300

Count 4 10 0 14

0.354 (Not
Significant)

% within
Smokingindex 28.6% 71.4% .0% 100.0%

>300 Count 13 18 3 34

% within
Smokingindex 38.2% 52.9% 8.8% 100.0%

Total Count 17 28 3 48

% within
Smokingindex 35.4% 58.3% 6.2% 100.0%
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iii. Comparison of type of cigarette with Severity and Outcome:

There is a statistically significant (p-value <0.05) association between

the severity and the type of cigarette smoked, with more advanced cases in

advanced group. This is represented in the following table.

Table.28 Cross tabulation of type of cigarette with Outcome:

Outcome Total p-value

Complete Cured Defaulter

Typeo
fSmok
e

Non
Smoke
r

Count 7 45 0 52

0.005

13.5% 86.5% .0% 100.0%

Beedi Count 10 23 2 35

% within
TypeofSmoke 28.6% 65.7% 5.7% 100.0%

cigaret
te

Count 7 5 1 13

% within
TypeofSmoke 53.8% 38.5% 7.7% 100.0%

Total Count 24 73 3 100

% within
TypeofSmoke 24.0% 73.0% 3.0% 100.0%
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Table.29 Cross tabulation of type of cigarette with Severity:

Severity Total
P
value

Advanced Minimal Moderate

TypeofSmoke

Non
Smoker

Count 4 21 26 52

<0.001

7.7% 40.4% 50.0% 100.0%

Beedi Count 17 1 15 35

% within
TypeofSmoke 48.6% 2.9% 42.9% 100.0%

cigarette Count 7 0 5 13

% within
TypeofSmoke 53.8% .0% 38.5% 100.0%

Total Count 28 22 46 100

% within
TypeofSmoke 28.0% 22.0% 46.0% 100.0%

It is observed that there is greater proportion of cured in no smoking

category followed by beedi smokers followed by cigarette smokers. This is

difference is statistically significant with p-value of 0.05. This is represented

in the following table,
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7 Discussion

The main objective of this study is to compare the clinical

/bacteriological/radiological profile and treatment outcome between

smokers and non-smokers suffering from pulmonary tuberculosis. In the

study population of 100, the mean age of the study population is 48.13 with

the standard deviation of 16.06. The median and mode age of the study

population are 50 and 40 respectively. The minimum and maximum values

of age are 13 and 82 respectively. Majority (46%) of the study population

were belonging to 41-60 age category. Out of the study population, majority

were males, 67 (67%).Haoran Zhang et al, established an association

between smoking and tuberculosis infection in China. However this

association was not influenced by gender and age. Evidence for interaction

of smoking status with age was found. (37)The age related prevalence for

TB is relatively equal until the age of 30. Beyond the age of 30. Males have

an increased risk compared to females. (38–40)This is explained in the

following image,
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Fig.27 Age-related and sex-related incidence of tuberculosis:

Majority were Non-smoker (52). This is high in prevalence even

though it is a self-reported measure rather than a biochemical measurement.

The prevalence of smoking in this part of the country (South India) is around

25% to 26% and is negligible in women. (41)

Among the 52 smokers, 16 were Ex-smoker and 32 were Smokers.

The mean Smoking Index of the study population is 428.58 with the standard

deviation of 215.35. The median and mode Smoking Index of the study

population are 395 and 600 respectively. The minimum and maximum

values of Smoking Index are 100 and 1040 respectively. Majority (23%) of

the study population were belonging to 251-500 Smoking Index. 13 were

smoking cigarettes and 35 were smoking beedi.
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Vinay Mahishale et al, studied the prevalence of smoking and its

impact on treatment outcomes in newly diagnosed pulmonary tuberculosis

patients through a hospital-based prospective study. In this study, among the

2350 subjects (1,758 males and 592 females), 1,593 patients (67.78%) were

never smokers. Current and ex-smokers numbered 757 (32.21%). (12) In our

study the prevalence is quite high, may be because of the fact that the

interviewer and the treating physician are same, they reported the exact

prevalence. Whereas in other studies the data would have been collected by

other health care providers. Kunal Pradip Kanakia et al, did a cross

sectional study among 424 presumptive TB patients. Tobacco use in the past

1 month was reported by 176 (41.5%). (3)

All the 100 were presented with cough with expectoration, 78 with

Breathlessness, 11 with chest pain, 12 with Haemoptysis, 93 with fever and

88 with loss of appetite. Smokers were more likely to have experienced

cough, dyspnoea, cavity, miliary lung involvement, positive sputum culture

and poor outcomes of Tuberculosis.(42–46)

In the study population, 27 were having Diabetes Mellitus and 73 were

having good glycaemic control. In our study, There was no relationship

between the outcome found. Diabetes triples a person’s risk of developing

Tuberculosis. About 15% of Tuberculosis cases globally may be linked to
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diabetes. People living with diabetes who are also infected with Tuberculosis

are more likely to progress into Tuberculosis disease and become sick with

Tuberculosis.(47–49)

Majority (38) were having 1+ bacteriological grade in sputum AFB. 4

were having 1+ bacteriological grade in sputum AFB during their

completion of intensive phase. All were sensitive in CBNAAT/RIFA test

(100%). Majority (34) were affected with four zones followed by two zones

(31). Majority (48%) were affected with moderate severity, followed by

advanced category (30%). Majority (65%) were not affected with cavitation,

and about 35% were affected with cavitation. After treatment 25% of them

were reversed. In the study population, 73 were declared cure at the end of

the treatment period, 24 of them fall under completed category, 3 became

defaulter. Roya Alavi-Naini et al, studied the association Between

Tuberculosis and Smoking in Iran, Smoking has been significantly

associated with a postponement in sputum smear conversion time. (50)

When smoking status was compared with the clinical symptoms such

as Cough with Expectoration, Chest pain, Haemoptysis, Fever and Loss of

Appetite, there is no statistical significance. Breathlessness was significantly

more in smokers with the p-value of 0.016. When Sputum, Cavity, Outcome

and severity with Smoking status was compared, there was no association
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between sputum grading and smoking status. Cavitation was more among

smokers, More number of advanced severity cases were present in smokers

and more number of defaulters and less number of cured in smokers were

present. These associations were statistically significant with p-value less

than 0.05.Vinay Mahishale et al, from the RNTCP data from Karnataka

reported that Smoking has a great negative effect on cure rates, treatment

completion, and relapse rates in patients with pulmonary TB.(12)

The mean smoking index among completed group and cured group are

464.1176 and 387.5714 respectively. The slight high values of smoking

index values among completed group is not statistically significant.

(Independent t test used). There is a statistically significant (p-value <0.05)

association between the severity and the type of cigarette smoked, with more

advanced cases in smoking group. Smoking damages the phagocytic

function of alveolar macrophages. (51) In 1956 Doll and Hill wrote that “the

relationship between smoking and mortality from pulmonary tuberculosis is

distinct, but with a disease so influenced by social factors more precise data

are needed to justify a direct cause and effect hypothesis”.(52,53)

Studies have shown that revealed the strong association between

Tuberculosis and smoking, and hence the decrease of tuberculosis risks  been

proved by smoking cessation. (54–57)It is observed that there is greater
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proportion of cured in no smoking category followed by beedi smokers

followed by cigarette smokers. This difference is statistically significant with

p-value of 0.05. However, we could not establish a relationship between the

type of cigarette and the outcome in our study. Tobacco may interrupt the

recovery of pulmonary tuberculosis and may increase pulmonary sequelae

inspite of correctly taking anti tuberculosis treatment. Therefore, smoking

prevention and cessation should be a significance in Tuberculosis prevention

program.(60)

A major strength of our study was the prospective design with follow

up, which eluded the problems of control selection in case-control studies

and hidden temporality in cross-sectional studies. In our study, we did not

encounter any death and hence mortality rate could not be calculated,

Smoking has been related with TB and mortality from TB in several studies.

(61–63)
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8 Limitation:

In our study, the primary exposure variable smoking status is measured as

self-reported rather than determined by biochemical methods. Hence it is

subject to potential misclassification. Our participants underreported their

tobacco use due to social desirability bias.

There were other confounding variables present in the study, which could

have influenced the outcome. Neither matching nor the adjusting was done

to eliminate the confounding bias.

The study comprised of a smaller sample size and hence the accuracy of the

results the strength of the statistical inferences are limited.

Hospital based study in a tertiary care setting where more referred cases with

complicated cases report. That too in a single centre. Hence this may not be

true representation in other secondary or primary care settings.
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9 Recommendation:

Further studies with larger sample size,long-term follow up, matched for

confounding variables and different levels of health care systems will give

us clear picture on pathogenesis and prognosis

Smoking cessation programmes need to be targeted at tuberculosis patients

– both by clinicians specializing in tuberculosis and by national tuberculosis

control initiatives. The effectiveness of such programmes – in reducing

smoking among tuberculosis patients and improving tuberculosis treatment

outcomes – also needs to be assessed.

More research is needed to elucidate the effects of smoking on tuberculosis

treatment response, and of smoking cessation during tuberculosis treatment.
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10 Conclusion:

Majority (46%) of the study population were belonging to 41-60 age

category. Out of the study population, majority were males, 67 (67%).

majority were Non-smoker (52). Among the smokers, 16 were Ex-smoker

and 32 were Smokers. Of the smokers, 13 were smoking cigarettes and 35

were smoking beedi. The mean Smoking Index of the study population is

428.58 with the standard deviation of 215.35.

All the 100 were presented with cough with expectoration, 78 with

Breathlessness, 11 with chest pain, 12 with Haemoptysis, 93 with fever and

88 with loss of appetite. Majority (38) were having 1+ bacteriological grade

in sputum AFB. 4 were having 1+ bacteriological grade in sputum AFB

during their completion of intensive phase. (100%) all were sensitive in

CBNAAT/RIFA test. In the study population, 73 were declared cure at the

end of the treatment period, 24 of them fall under completed category, 3

become defaulter.

When smoking status was compared with the clinical symptoms such

as Cough with Expectoration, Chest pain, Haemoptysis, Fever and Loss of

Appetite, there is no statistical significance. Breathlessness was significantly

more in smokers with the p-value of 0.016. When Sputum, Cavity, Outcome

and severity with Smoking status was compared, there was no association
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between sputum grading and smoking status. Cavitation was more among

smokers, More number of advanced severity cases were present in smokers

and more number of defaulters and less number of cured in smokers were

present. These associations were statistically significant with p-value less

than 0.05.

The mean smoking index among completed group and cured group are

464.1176 and 387.5714 respectively. The slight high values of smoking

index values among completed group is not statistically significant.

(Independent t test used). There is a statistically significant (p-value <0.05)

association between the severity and the type of cigarette smoked, with more

advanced cases in smoking group.
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11 Annexures:

I – Questionnaire

Case id

Name :

Age : Sex :    M/F

Weight: Height   : BMI   :

Occupation  :

Phone number :

Date of initiation of ATT:

HISTORY

1) Cough with expectoration : YES  /  NO

2) Colour  of the sputum_______________

3) Breathlessness

a. Duration

b. Grade

4) Chest pain :  YES  /  NO

5) H/O evening rise of temperature : YES  /  NO



6) H/O weight loss : YES  /  NO

7) H/O loss of appetite :  YES  /  NO

8) H/O night sweat : YES  /  NO

9) H/O hemoptysis : YES  /  NO

PAST HISTORY :

History of prior ATT : YES  /  NO

1) Known case of diabetes :  YES  /  NO

2) Known case of  systemic hypertension : YES  /  NO

3) Known case of renal disease :  YES  /  NO

4) Known case of  liver disease : YES  /  NO

5) Known case of  any cardiac diseases : YES  /  NO

6) Known case of PLHA : YES  /  NO

7) Known case of  any malignancy : YES  /  NO

Smoking history : YES  /  NO

Currently smoking : YES  /  NO

If no,when stopped smoking:___________________yrs/months before.

Smoker / ex-smoker /

Type of smoking: Bedi / cigarette

No: of smoke ________/day

No: of years of smoking_________

Smoking index :



History of alcoholism  :  YES  /  NO

If yes, amount and  duration :

GENERAL EXAMINATION

Comfortable/dyspnoeic at rest:

Pallour:

Icterus:

Cyanosis:

Clubbing:

Pedal edema:

Raised JVP:

VITALS

SpO2 at RA: PR: BP: RR:

SYSTEMIC EXAMINATION:

CVS:

RS:



INVESTIGATIONS

SPUTUM   SMEAR FOR AFB  : 3+ , 2+ , 1+ , scanty______

CHEST –X RAY :

Unilateral / bilateral

Right / left side

Upper zone / middle zone / lower zone

Type  of lesion :

1) Infiltration :

2) Cavitation :

3) Consolidation:



FOLLOW UP

S.NO EXAMINATION 1ST VISIT
END OF

INTENSIVE
PHASE

END OF TREATMENT

1 CLINICAL

2 SPUTUM
SMEAR

3 CHEST X-RAY



PROFORMA

Case id

Name :

Age : Sex :    M/F

Weight : Height   : BMI   :

Occupation  :

Phone number :

Date of initiation of ATT:

HISTORY

1) Cough with expectoration : YES  /  NO

2) Colour  of the sputum_______________

3) Breathlessness
a. Duration
b. Grade

4) Chest pain :  YES  /  NO
5) H/O evening rise of temperature : YES  /  NO
6) H/O weight loss : YES  /  NO
7) H/O loss of appetite :  YES  /  NO
8) H/O night sweat : YES  /  NO
9) H/O hemoptysis : YES  /  NOPAST HISTORY :
History of prior ATT : YES  /  NO

1) Known case of diabetes :  YES / NO
2) Known case of systemic hypertension : YES  /  NO
3) Known case of renal disease :  YES  /  NO
4) Known case of  liver disease : YES  /  NO
5) Known case of any cardiac diseases : YES  /  NO
6) Known case of PLHA : YES /  NO



7) Known case of any malignancy : YES  /  NO

Smoking history : YES  /  NO

Currently smoking : YES  /  NO

If no,when stopped smoking:___________________yrs/months before.

Smoker / ex-smoker /

Type of smoking: Bedi / cigarette

No: of smoke ________/day

No: of years of smoking_________

Smoking index :

History of alcoholism :  YES / NO

If yes, amount and  duration :

GENERAL EXAMINATION

Comfortable/dyspnoeic at rest:

Pallour:

Icterus:

Cyanosis:

Clubbing:

Pedal edema:

Raised JVP:

VITALS

SpO2 at RA: PR: BP: RR:



SYSTEMIC EXAMINATION:

CVS:

RS:

INVESTIGATIONS

SPUTUM   SMEAR FOR AFB  : 3+ , 2+ , 1+ , scanty______

CHEST –X RAY :

Unilateral / bilateral

Right / left side

Upper zone / middle zone / lower zone

Type  of lesion :

1) Infiltration :
2) Cavitation :
3) Consolidation:



NehahspfSf;F mwptpg;G kw;Wk; xg;Gjy; gbtk; 

(kUj;Jt Ma;tpy; gq;Nfw;gj;w;F) 

Ma;T nra;ag;gLk; jiyg;G:  

gq;F ngWthpd; ngaH: 

gq;F ngWthpd; taJ: 

  gq;F ngWth; 

,jid  

Fwpf;fTk; 

1.  ehd; NkNy Fwpg;gpl;Ls;s kUj;Jt Ma;tpd; tptuq;fis gbj;J 

Ghpe;J nfhz;Nld;. vd;Dila re;Njfq;fis Nfl;fTk;> 

mjw;fhd jFe;j tpsf;fq;fis ngwTk; tha;g;gspf;fg;gl;Ls;sJ 

vd mwpe;J nfhz;Nld;. 

 

2.  ehd; ,t;tha;tpy; jd;dpr;irahf jhd; gq;Nfw;fpNwd;. ve;j 

fhuzj;jpdhNyh ve;j fl;lj;jpYk;> ve;j rl;l rpf;fYf;Fk; 

cl;glhky; ehd; ,t;tha;tpy; ,Ue;J tpyfp nfhs;syhk; vd;Wk; 

mwpe;J nfhz;Nld;. 

 

3.  ,e;j Ma;T rk;ge;jkhfNth> ,ij rhHe;J NkYk; Ma;T 

Nkw;fhs;Sk; NghJk; ,e;j Ma;tpy; gq;FngWk; kUj;JtH 

vd;Dila kUj;Jt mwpf;iffis ghHg;gjw;F vd; mDkjp 

Njitapy;iy vd mwpe;J nfhs;fpNwd;. ehd; Ma;tpy; ,Ue;J 

tpyfpf; nfhz;lhYk; ,J nghUe;Jk;; vd mwpfpNwd;. 

 

4.  ,e;j Ma;tpd; %yk; fpilf;Fk; jftiyNah> KbitNah 

gad;gLj;jpf; nfhs;s kWf;f khl;Nld;. 

 

5.  ,e;j Ma;tpy; gq;F nfhs;s xg;Gf; nfhs;fpNwd; vdf;F 

nfhLf;fg;gl;lmwpTiufspd; gb ele;J nfhs;tJld;> Ma;it 

Nkw;nfhs;Sk; kUj;Jt mzpf;F cz;ikAld; ,Ug;Ngd; vd;W 

cWjpaspf;fpNwd;. vd; cly; eyk; ghjpf;fg;gl;lhNyh> my;yJ 

vjpHghuhj> tof;fj;jpw;F khwhd Neha;Fwp njd;gl;lhNyh clNd 

,ij kUj;Jt mzpaplk; njhptpg;Ngd; vd cWjp mspf;Nwd;. 

 

 

gq;Nfw;gthpd; ifnahg;gk; / .................................................... ,lk; ........................................... 

fl;iltpuy; Nuif 

gq;Nfw;gthpd; ngaH kw;Wk; tpyhrk; ........................................................................................ 

Ma;thshpd; ifnahg;gk; /...................................................... ,lk; ............................................ 

Ma;thshpd; ngaH ......................................................................................................................... 

ikak; ...............................................................................................................................................  

fy;tpawpT ,y;yhjtw;F (ifNuif itj;jtHfSf;F) ,J mtrpak; Njit 

rhl;rpapd; ifnahg;gk; /...................................................... ,lk; ................................................ 

ngaH kw;Wk; tpyhrk; ................. ................................................................................................... 
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1 deva sagayam 42 m ex-smoker 130 Beedi Yes No no no yes yes yes NEG NEG NEG SENSITIVE 1 unilateral minimal no no no yes

2 shahul hameed 60 m nonsmoker - - Yes yes no no yes no 2+ neg neg SENSITIVE 3 unilateral moderate no no no yes

3 mariappan 43 m nonsmoker - - Yes yes no no no no 1+ NEG NEG SENSITIVE 2 unilateral moderate no no no yes

4 selvi muthusamy 48 f nonsmoker - - Yes yes no no yes yes yes 2+ neg NEG SENSITIVE 3 unilateral moderate yes no no ye

5 natarajan 65 m ex-smoker 650 beedi Yes yes no no yes yes 2+ neg NEG SENSITIVE 2 unilateral moderate no no no ye

6 ramar 52 m smoker 650 Beedi Yes yes no no yes yes 3+ neg neg SENSITIVE 4 bilateral adavnced yes no yes ye

7 rajalakshmi 13 f nonsmoker - - Yes no no no yes yes neg neg neg SENSITIVE 1 unilateral minimal no no no yes

8 pandiyammal 16 f nonsmoker - - Yes yes no no yes yes 2+ neg neg SENSITIVE 4 bilateral advanced no no no yes

9 manthiram 45 m smoker 325 Beedi Yes yes no no yes yes yes neg neg neg SENSITIVE 3 unilteral advanced no no no yes

10 nataraj 62 m smoker 416 Beedi Yes yes no yes yes yes yes 2+ neg neg SENSITIVE 3 unilteral advanced yes yes yes yes

11 paramasivam 50 m smoker 325 Beedi Yes yes no no no no 3+ NEG neg SENSITIVE 4 bilateral advanced yes yes yes yes

12 divyapandi 19 f nonsmoker - - Yes no no no yes yes 1+ neg neg SENSITIVE 3 unilateral advanced yes no no yes

13 arunachalam 64 m ex-smoker 520 Beedi Yes yes no no yes no 2+ neg neg SENSITIVE 2 unilateral advanced yes no yes yes

14 navaneethakrishnan 65 m smoker 1040 Beedi Yes yes no no yes yes yes 3+ 1+ SENSITIVE 4 bilateral advanced yes yes yes yes

15 velammal 52 f nonsmoker - - Yes no no no yes yes 3+ neg neg SENSITIVE 3 unilateral moderate no no no yes

16 krishnan 54 m nonsmoker - - Yes no no yes yes yes yes 3+ neg neg SENSITIVE 3 unilateral moderate no no no yes

17 dana singh 50 m smoker 400 cigarette Yes yes no no yes yes 3+ 1+ SENSITIVE 6 bilateral advaned no yes no yes

18 thirumalainambi 60 m ex-smoker 1040 Beedi Yes yes no no yes yes 3+ neg neg SENSITIVE 4 bilateral advanced no yes no yes

19 anna durai 60 m ex-smoker 260 Beedi Yes yes no no yes yes 1+ neg neg SENSITIVE 2 unilateral moderate no no no yes

20 arumugam 44 m smoker 150 cigarette Yes yes no yes yes yes 2+ neg neg SENSITIVE 4 bilateral moderate yes no no yes

21 chithirai kannu 33 m smoker 100 cigarette Yes yes no no yes yes 3+ neg neg SENSITIVE 3 unilateral moderate no no no yes

22 lakshmanan 75 m ex-smoker 520 Beedi Yes yes no yes yes yes 1+ neg neg SENSITIVE 4 bilateral moderate no yes no yes

23 mariappan 48 m nonsmoker - - Yes yes yes no yes yes 1+ neg neg SENSITIVE 4 bilateral moderate no no no yes

24 mariappan 35 m nonsmoker - - Yes yes no no no yes 3+ neg neg SENSITIVE 2 unilateral minimal no no no yes

25 pichaiah 71 m ex-smoker 800 Beedi Yes yes no no yes yes 3+ NEG neg SENSITIVE 4 bilateral advanced no no no yes

26 moses 55 m nonsmoker - - Yes no no no yes yes yes 2+ NEG neg SENSITIVE 3 unilateral moderate yes no no yes

27 krishnamal 54 f nonsmoker - - Yes yes no yes yes yes yes 1+ NEG neg SENSITIVE 2 unilateral moderate yes no no yes

28 chitra kani 55 f nonsmoker - - Yes no no no no no yes 1+ NEG neg SENSITIVE 1 unilateral minimal no no no yes

29 selvalakshmi 56 f nonsmoker - - Yes no yes no no yes 1+ NEG neg SENSITIVE 3 unilateral mderate no no no yes

30 palaniammal 50 f nonsmoker - - Yes yes no no yes yes 1+ NEG neg SENSITIVE 2 unilateral moderate no no no yes

31 aliyar 63 m ex-smoker 260 Beedi Yes no no no yes yes yes 1+ NEG neg SENSITIVE 2 unilateral moderate no no no yes

32 madasamy 57 m smoker 400 Beedi Yes yes no no yes yes 2+ NEG neg SENSITIVE 3 bilateral mderate no no no yes

33 mayilesan 57 m smoker 390 Beedi Yes yes no no yes yes 3+ neg neg SENSITIVE 4 bilateral advanced no no no yes

34 ramakrishnan 46 m smoker 355 cigarette Yes yes yes no yes yes 3+ neg neg SENSITIVE 4 bilateral advanced no no no yes

35 sankar 44 m smoker 200 cigarette Yes yes no no yes yes 3+ neg neg SENSITIVE 4 bilateral advanced no no no yes

36 murugan 53 m smoker 330 cigarette Yes yes yes no yes yes yes 1+ neg neg SENSITIVE 3 unilateral moderate no no no yes

37 vairasamy 60 m nonsmoker - - Yes yes no no yes yes 1+ neg neg SENSITIVE 1 unilateral minimal no no no yes

38 subbulakshmi 61 m nonsmoker - - Yes yes no no yes yes yes sc-6 neg neg SENSITIVE 2 unilateral moderate no no no yes

39 ramar 70 m ex-smoker 600 Beedi Yes no no no yes yes yes 1+ neg neg SENSITIVE 2 unilateral moderate no no no yes

40 prema 20 f nonsmoker - Beedi Yes no no no yes no 1+ neg neg SENSITIVE 2 unilateral moderate no no no

41 pooliah 65 m nonsmoker - - Yes yes no no yes yes 1+ neg neg SENSITIVE 4 bilateral moderate no no no yes

42 krishnammal 60 f nonsmoker - - Yes yes no no yes yes 2+ neg neg SENSITIVE 2 unilateral minimal no no no yes

43 kalicchyammal 47 f nonsmoker - - Yes yes no no yes no 1+ neg neg SENSITIVE 4 bilateral moderate no no no yes

44 raja 31 m nonsmoker - - Yes yes yes yes yes no yes 1+ neg neg SENSITIVE 1 unilateral minimal no no no yes

45 shanmugaiah 40 f nonsmoker - - Yes yes no no yes yes 1+ neg neg SENSITIVE 4 bilateral moderate no no no yes

46 raja guru 50 m ex-smoker 375 Beedi Yes yes no no yes no 2+ neg neg SENSITIVE 2 unilateral moderate no no no yes

47 devendran 44 m smoker 351 Beedi Yes yes no no yes yes 1+ neg neg SENSITIVE 4 bilateral moderate no no no

48 sankarammal 37 f nonsmoker - - Yes yes no no yes yes NEG neg neg SENSITIVE 4 bilateral moderate no no no yes

49 sudalai 61 m ex-smoker 300 Beedi Yes yes no no yes yes 2+ neg neg SENSITIVE 4 bilateral moderate no no no yes

50 ramesh 36 m nonsmoker - - Yes yes yes no yes yes yes sc-6 neg neg SENSITIVE 2 unilateral minimal no no no yes

51 saraswathi 40 m nonsmoker - - Yes yes no no yes yes yes sc-5 neg neg SENSITIVE 2 unilateral minimal no no no yes

52 thirumal 61 m nonsmoker - - Yes yes no no yes yes yes 2+ neg neg SENSITIVE 2 unilateral minimal no no no yes

53 murugaiah 63 m smoker 600 Beedi Yes yes no no yes yes 2+ neg neg SENSITIVE 2 unilateral moderate yes yes yes yes

54 selvakumar 46 m smoker 200 cigarette Yes yes no no yes yes 2+ neg neg SENSITIVE 4 bilateral advanced yes no no yes

55 ganapathiammal 65 f nonsmoker - - Yes yes yes no yes yes yes 1+ neg neg SENSITIVE 2 unilateral minimal yes no no yes

56 selvarani 44 f nonsmoker - - Yes yes no no yes yes yes 1+ neg neg SENSITIVE 1 unilateral minimal yes no no yes
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57 sankaran 67 m smoker 600 Beedi Yes yes yes no yes yes 1+ neg neg SENSITIVE 3 unilateral advanced yes yes no yes

58 gurusamy 40 m nonsmoker - - Yes yes no no yes yes 1+ neg neg SENSITIVE 1 unilateral minimal no no no yes

59 amir 40 m smoker 200 cigarette Yes yes no no yes yes 1+ neg neg SENSITIVE 4 bilateral advanced yes yes no yes

60 mariammal 56 f nonsmoker - - Yes yes no no yes yes yes 3+ sc-6 neg SENSITIVE 3 unilateral advanced yes no no yes

61 vallivel 59 m smoker 600 Beedi Yes yes no y yes yes 2+ neg neg SENSITIVE 4 bilateral advanced yes no yes yes

62 manju 17 f nonsmoker - - Yes yes no no yes yes sc-4 neg neg SENSITIVE 2 unilateral minimal no no no yes

63 santhosam 60 m ex-smoker 600 Beedi Yes yes no no n yes 2+ neg neg SENSITIVE 4 bilateral advanced no no no yes

64 kasipandi 60 m nonsmoker - - Yes no no no no no 1+ neg neg SENSITIVE 2 unilateral minimal no no no yes

65 subramaniyam 51 m smoker 450 Beedi Yes no yes no yes yes 1+ neg neg SENSITIVE 2 unilateral moderate no no no yes

66 panjavarnam 57 f nonsmoker - - Yes no no no yes yes 1+ neg neg SENSITIVE 4 bilateral moderate no no no yes

67 arumugam 72 m ex-smoker 650 Beedi Yes yes no no yes yes 3+ neg neg SENSITIVE 4 bilateral moderate yes no yes yes

68 piramuammal 60 f nonsmoker - - Yes yes no no yes yes 3+ neg neg SENSITIVE 3 bilateral moderate yes no no yes

69 subbuthal 70 f nonsmoker - - Yes yes no no yes yes 1+ neg neg SENSITIVE 2 unilateral moderate no no no yes

70 anbalagan 56 m smoker 350 Beedi Yes no no no yes yes 3+ neg neg SENSITIVE 6 bilateral advanced yes no yes yes

71 madasamy 55 m smoker 300 Beedi Yes yes no no yes yes 2+ neg neg SENSITIVE 3 unilateral moderate yes no yes yes

72 john basker 43 m smoker 260 Beedi Yes yes no yes yes yes yes 2+ neg neg SENSITIVE 2 unilateral moderate no no no yes

73 subramanian 70 m ex-smoker 600 Beedi Yes yes no no yes yes 2+ neg neg SENSITIVE 4 bilateral advanced yes no no yes

74 ayyasamy 63 m smoker 800 Beedi Yes yes no no yes yes 2+ neg neg SENSITIVE 4 bilateral moderate yes no no yes

75 senthil 40 m smoker 400 cigarette Yes yes no no yes yes yes 1+ neg neg SENSITIVE 5 bilateral advanced yes no no yes

76 muthulakshmi 19 f nonsmoker - - Yes yes no yes yes yes 2+ neg neg SENSITIVE 2 uniateral moderate yes no no yes

77 muppidathy 45 m nonsmoker - - Yes yes yes no yes yes 2+ neg neg SENSITIVE 3 bilateral moderate no no no yes

78 alagumuthu 67 m ex-smoker 390 Beedi Yes yes yes no yes yes 3+ sc-9 SENSITIVE 5 bilateral advanced yes yes no yes

79 nivai kulathan 42 m nonsmoker - - Yes yes no no yes yes yes 2+ neg neg SENSITIVE 4 bilateral moderate no no no yes

80 mani 64 m ex-smoker 520 Beedi Yes yes no no yes yes yes 2+ sc-8 neg SENSITIVE 5 bilateral advanced yes yes no yes

81 fatima beevi 40 f nonsmoker - - Yes yes no no yes yes yes 1+ neg neg SENSITIVE 3 bilateral moderate no no no yes

82 chelammal 82 f nonsmoker - - Yes yes no no yes yes yes NEG neg neg SENSITIVE 2 bilateral moderate yes no no yes

83 murugan 40 m smoker 400 cigarette Yes yes no no yes yes yes 3+ 1+ neg SENSITIVE 3 unilateral moderate no no no yes

84 aruna 35 m smoker 225 cigarette Yes yes no no yes yes 1+ neg neg SENSITIVE 4 bilateral advanced yes no no yes

85 madasamy 40 m smoker 400 cigarette Yes yes no no yes yes 1+ neg neg SENSITIVE 4 bilateral advanced no no no yes

86 murugan 40 m smoker 150 cigarette Yes yes no yes yes yes 3+ neg neg SENSITIVE 3 bilateral moderate no no no yes

87 kombiah 69 m nonsmoker - - Yes yes no no yes no 2+ neg neg SENSITIVE 3 bilateral moderate no no no yes

88 shanmugaiah 58 m smoker 450 Beedi Yes yes no no yes yes 3+ neg neg SENSITIVE 4 bilateral advanced yes no no yes

89 shirlin jeba 23 f nonsmoker - - Yes yes no no yes yes 1+ neg neg SENSITIVE 2 unilateral minimal no no no yes

90 mariammal 53 f nonsmoker - - Yes yes no no yes yes 1+ neg neg SENSITIVE 2 unilateral minimal no no no yes

91 vamsanithi 33 m smoker 150 - Yes yes no yes yes yes 2+ neg neg SENSITIVE 3 bilateral moderate no no no yes

92 selvapriya 20 f nonsmoker - - Yes no no no yes yes 1+ neg neg SENSITIVE 2 unilateral minimal no no no yes

93 abinaya 18 f nonsmoker - - Yes no no no yes yes 1+ neg neg SENSITIVE 2 unilateral minimal no no no yes

94 rajavidhya 20 f nonsmoker - - Yes no no no yes yes 1+ neg neg SENSITIVE 2 unilateral minimal no no no yes

95 sathiya 18 f nonsmoker - - Yes no no no yes yes 3+ neg neg SENSITIVE 4 bilateral moderate yes no no yes

96 archana devi 17 f nonsmoker - - Yes no no no yes yes 3+ 1+ neg SENSITIVE 4 bilateral moderate yes no no yes

97 ramalakshmi 20 f nonsmoker - - Yes no no no yes yes sc-9 neg neg SENSITIVE 2 unilateral minimal no no no yes

98 karthick 29 m nonsmoker - - Yes no no no yes no 1+ neg neg SENSITIVE 1 unilateral minimal no no no yes

99 muthulakshmi 19 f nonsmoker - - Yes yes no no yes yes 3+ neg neg SENSITIVE 4 bilateral advanced yes no no yes

100 mariappan 49 m smoker 390 beedi Yes yes no yes yes yes 2+ neg neg SENSITIVE 4 bilateral advanced yes no no yes
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