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Abstract

Background & objectives: Tuberculosis is a social disease with medical implications. A presumptive diagnosis of tuberculosis
sometimes can be made on basis of patient’s medical history, clinical and radiological findings. It may also include a tuberculin
skin test and a serological test. Hence this study was carried out to study the feasibility of various patient characteristics and
clinical parameters as a diagnostic aid in tuberculosisMethods: This prospective study was conducted over a period of one year
(1stAugust 2009 to 31st July 2010) in the Department of Microbiology, Dayanand Medical College and Hospital, Ludhiana. From
269 suspected cases of tuberculosis admitted in various wards and ICUs, 300 pulmonary and extra-pulmonary samples were
received. The patients were diagnosed as suffering from tuberculosis after Auramine staining and culture on Mycobacteria
Growth Indicator Tube (MGIT).Results: Majority of the cases were in the age group of 45-64 years. Male: female ratio of 3.33:1.
Among the subjects with pulmonary tuberculosis, cough with expectoration (74.19%) was the commonest complaint, whereas
among the subjects with extra-pulmonary tuberculosis fever and breathlessness (37.50%) each were common. Among positive
cases, consolidation (48.73%) was the most common X-Ray finding followed by pleural effusion (7.69%), whereas in negative
cases, consolidation was seen in only 0.43% and pleural effusion in only 0.87% of cases. The mean induration of 16.28 ± 3.95
mm was seen in the positive cases while the mean induration of 6.51 ± 3.96 mm was observed in the negative cases on
Mantoux testing. The positive cases had mean ESR (Erythrocyte Sedimentation Rate) of 66.86 ± 20.98 mm/hr while the
negative cases had mean ESR value of 16.21 ± 5.48 mm/hr. The mean haemoglobin (Hb), value in the positive cases was
11.74 ± 1.82 g% while the mean haemoglobin value in the negative cases was 11.85 ± 1.70 g%. The positive cases had mean
TLC (Total Leucocyte Count) of 7.40 ± 2.62 × 10 9/L while the others had mean of 7.35 ± 4.84 × 10 9/L. Out of the 269 subjects,
187 were immunized with the BCG vaccine and 82 were non- immunized.Interpretation & conclusions: Among the various
laboratory parameters studied, Mantoux test and ESR values were found to be significantly raised in patients with tuberculosis.

INTRODUCTION

Tuberculosis, one of the oldest recorded human afflictions, is
still one of the biggest killers among the infectious diseases,
despite the worldwide use of a live attenuated vaccine and

several antibiotics.[1] Tuberculosis, as yet, is far from being
controlled. Tuberculosis is a social disease with medical
implications. TB affects more than eight million people
every year and has serious repercussions on economy, as
well as the psychologic and social status of the affected
individuals. It has therefore been declared a global

emergency in 1993 by World Health Organization (WHO).[2]

Two decades ago, it was thought that TB was under control
and that it was a matter of time before it would be
eradicated. Today, this disease has reestablished itself due to
several factors. The lack of drug compliance, the appearance
of multiple-drug resistant strains, and the AIDS epidemic are

a few factors that have led to the resurgence of TB.[3]

A presumptive diagnosis of tuberculosis sometimes can be
made on basis of patient’s medical history, clinical and
radiological findings. It may also include a tuberculin skin
test and a serological test. The primary clinics where most
patients with symptoms of TB first seek care rarely have
AFB microscopy available, and patients have to wait until

they are referred to a specialty clinic or microscopy center.[4]

Hence this study was carried out to study the feasibility of
various patient characteristics and clinical parameters as a
diagnostic aid in tuberculosis.

MATERIAL AND METHODS

This prospective study was conducted over a period of one

year (1stAugust 2009 to 31 st July 2010) in the Department of
Microbiology, Dayanand Medical College and Hospital,
Ludhiana. From 269 suspected cases of tuberculosis
admitted in various wards and ICUs, 300 pulmonary and
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extra-pulmonary samples were received. The samples were
processed by standard microbiological techniques. The
patients were diagnosed as suffering from tuberculosis after
Auramine staining and culture in MGIT.

The following data was collected from all the patients: name,
age, sex, CR number, specimen and lab ID number, clinical
history, Haemoglobin (Hb), Total Leukocyte Count (TLC),
Differential Leukocyte Count (DLC), ESR (Erythrocyte
Sedimentation Rate), Mantoux test, history of BCG
vaccination and Chest X-Ray findings. A comparison was
made with reference to the negative cases. Further, we
analysed the utility of the above parameters as a diagnostic
aid in tuberculosis.

RESULTS

Figure 1

Table 1: Age-wise Distribution of Subjects

Figures in parentheses indicate percentages

Table 1 shows the age- wise distribution of the subjects.
Majority of the cases were in the age group of 45-64 years.
Out of the 39 positive cases, the majority of the subjects
(28.21%) were in the age group of 55-64 years. Out of the
230 negative cases, 50(21.74%) were in the age group of 45-
54 years.

Figure 2

Table 2: Sex-wise Distribution of Subjects

Figures in parentheses indicate percentages

Out of the 39 positive cases, 30 (76.92%) were males and 9
(23.08%) were females with a male: female ratio of 3.33:1.
Out of the 230 negative cases, 145 (63.04%) were males and
85 (36.96%) were females. The male: female ratio was
1.71:1. The difference between the positive and negative
cases among males and females was found to be statistically
non-significant (p= 0.0981).

Figure 3

Table3: Symptoms in Subjects (n=39) with Pulmonary &
Extra-pulmonary Tuberculosis

Figures in parentheses indicate percentages

Among the subjects with pulmonary tuberculosis, cough
with expectoration (74.19%) was the commonest complaint,
followed by fever (64.52%), loss of weight (61.29%) and
loss of appetite (54.84%); whereas among the subjects with
extra-pulmonary tuberculosis fever and breathlessness
(37.50%) each were common.
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Figure 4

Figure 1

The majority of the negative cases had normal Chest X-Ray
(96.53%) while only 35.90% of the positive cases had
normal Chest X-Ray. Among positive cases, consolidation
(48.73%) was the most common X-Ray finding followed by
pleural effusion (7.69%), whereas in negative cases,
consolidation was seen in only 0.43% and pleural effusion in
only 0.87% of cases.

Figure 5

Figure 2

Among the cases with pulmonary tuberculosis, consolidation
(58.06%) was the most common finding while pleural
effusion was seen in 6.45% of the cases. Normal Chest X-
Ray was seen in 25.80% of the pulmonary cases.

Figure 6

Figure 3

Among the cases with extra-pulmonary tuberculosis,
consolidation and pleural effusion was observed in 12.5%
each of the cases. Normal Chest X-Ray was seen in 75% of
the extra-pulmonary cases.

Figure 7

Table 4: Comparison of various other laboratory parameters

Various laboratory parameters of the positive cases and the
negative cases were compared. The mean induration of
16.28 ± 3.95 mm was seen in the positive cases while the
mean induration of 6.51 ± 3.96 mm was observed in the
negative cases on Mantoux testing. The difference between
the mean induration of the positive and negative cases was
found to be statistically significant (p= 0.0004).

The positive cases had mean ESR (Erythrocyte
Sedimentation Rate) of 66.86 ± 20.98 mm/hr while the
negative cases had mean ESR value of 16.21 ± 5.48 mm/hr.
The difference between the mean ESR values of the positive
and negative cases was statistically significant (p= 0.0001).

The mean haemoglobin value in the positive cases was 11.74
± 1.82 g% while the mean haemoglobin value in the
negative cases was 11.85 ± 1.70 g%. The difference between
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the mean haemoglobin values of positive and negative cases
was statistically non-significant (p= 0.4230).

The positive cases had mean TLC (Total Leucocyte Count)

of 7.40 ± 2.62 × 10 9/L while the others had mean of 7.35 ±

4.84 × 10 9/L. The difference between mean TLC values of
positive and negative cases was statistically non-significant
(p= 0.9125).

Out of the 269 subjects, 187 were immunized with the BCG
vaccine and 82 were non- immunized. Out of these 187
immunized subjects, 16 (8.56%) still developed tuberculosis.
Thereby the protective efficacy of BCG vaccine was found
out to be 91.44%.

DISCUSSION

TB imposes a tremendous economic and social burden on
societies, communities and individuals of all ages and in all

social classes.[5] In a study conducted in the Netherlands on
diagnosed cases of tuberculosis, the majority of the patients
were males (65%) and the average age at presentation was

42 years.[6] Gustafson et al. also found that male sex and

increasing age were significant risk factors for TB.[7] In our
study, majority of the patients diagnosed with tuberculosis
belonged to the older age groups of 45-54 & 55-64 years and
males (76.92%) were more affected by tuberculosis than
females (23.1%).

A South Indian survey on 136947 persons of all ages had
reported a substantially higher male prevalence and male:

female ratio of 5.5:1 for all ages combined.[7] Higher male:
female prevalence ratio of 3.3:1 was observed in our study
and was found to be similar to a study carried out in Gambia
which reported a ratio of 3.5:1 whereas Baboolal et al. had

reported male: female ratio of 4:1.[8,9]

Although TB can affect any organ system, it mainly involves
the respiratory system. Mexican Institute of Public Health

reported cough with expectoration in 73.3% patients.[10]

Similar results had also been reported from Tiruvallur,
Tamilnadu. Cough was the most common symptom

(79.1%).[11] The American Thoracic Society in its official
statement had also stated cough to be the most common

manifestation of pulmonary tuberculosis.[12] In our study
also, cough with expectoration (74.19%) was the most
common presenting complaint in the patients of pulmonary
TB cases followed by fever and weight loss.

As far as extra-pulmonary tuberculosis is concerned, pyrexia
of unknown origin (PUO) had been reported to be the only

diagnostic clue in many cases. Patients also had other
constitutional symptoms such as anorexia, weight loss,

malaise and fatigue.[13] The American Thoracic Society had
also stated that manifestations of extra-pulmonary

tuberculosis are varied depending on the site involved.[12] In
our study, one of the most common presenting complaints
was fever (37.5%) followed by chest pain, breathlessness,
loss of weight and appetite, joint/ neck swelling, persistent
abdominal wound discharge and decreased joint movements.

Chest radiography can give timely indications and plays an
important role in the clinical diagnosis of pulmonary TB.
Culture positive pulmonary TB with a normal CXR is not
uncommon, and that patients with this presentation are
typically symptomatic or are found during contact tracing of

infectious TB.[14] Normal chest X- ray was seen in 25.8% of
pulmonary cases in our study. In patients with pulmonary
tuberculosis, consolidation (58.6%) was the most common
radiographic finding followed by pleural effusion (6.45%).
The findings were consistent with those of a study conducted
in Taipei which reported consolidation in 68.54% and

effusion in 12.36% of cases.[15]

Delayed hypersensitivity is used as an aid in the diagnosis of
tuberculosis. Though it has been reported that in a
developing country like India, where there is extensive
coverage of BCG, it seems that tuberculin test has lost its
sensiti¬vity as an indicator for the true prevalence of

infection.[16] A study carried out in Karachi had reported the
average induration of 15 mm and 5 mm in the patients

having tuberculosis as compared to others.[17] Similar results
were found in our study. The average induration obtained
was 16.28 mm in the cases positive for tuberculosis as
compared to 6.51 mm in the other patients. Thus Mantoux
test provides good supportive evidence of active
tuberculosis.

ESR is a nonspecific marker of inflammation and is elevated
in a number of infectious and noninfectious conditions. The

rise in ESR had been documented by Hasan et al. [18] whereas
Infectious Disease Hospital, Nigeria demonstrated only a

marginal rise in ESR.[19] In a study conducted in Pakistan the
values of ESR were found to be 64.3 mm/hr and 16.57 mm/

hr in the case and control groups.[20] We also found the ESR
value to be significantly raised in the tuberculosis patients,
being 66.86 mm/hr, while in the rest of the cases, it was
16.21 mm/hr.

Anemia is a common hematological abnormality in patients
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with TB. It has also been seen that there is multifactorial
causation of anaemia and that anaemia cannot be solely
attributed to tuberculosis. In our study no significant
difference was noted in the average haemoglobin levels of
tuberculosis patients (11.74 ± 1.82 g%) and other patients
(11.85 ± 1.70 g%). The findings were in agreement with
other studies which state a very high prevalence of anaemia

in India.[21] However, our findings were in contrast to another
study which showed a significantly lower level of
haemoglobin (8.84 ± 2.33 g%) in tuberculosis patients as

compared to others (11.8 ± 1.65 g%).[20]

Various other laboratory parameters had been studied in
tuberculosis patients. A study had documented mild
leucocytosis in tuberculosis patients but had stated that the

association was non-significant.[22] In our study, there was no
significant association of TLC and DLC parameters between
tuberculosis patients and others similar to a Pakistani study
which stated a non-significant difference in these parameters

in the tuberculosis patients and others.[20]

In studies from India, the protective efficacy of BCG
immunisation has not been high and the results are
conflicting. It has been postulated that other risk factors such
as poor nutrition, low standard of living and exposure to a
high infective dose of the bacilli from a household contact
may overcome the protective effect of BCG in the Indian

population.[23] The Indian Council for Medical Research also
observed that BCG has little effect on preventing bacillary

forms of tuberculosis.[24] Whereas Colditz et al. stated that on
an average, BCG vaccine significantly reduces the risk of

TB by 50%.[25] We found out that the percentage of subjects
protected against tuberculosis by BCG vaccination was
91.44% while 8.56% of the subjects developed tuberculosis
despite BCG vaccination. The findings were consistent with
various studies carried out worldwide which show the range

of protection offered by BCG varies from 0 to 85%.[26]

Among the various laboratory parameters studied, Mantoux
test and ESR values were found to be significantly raised in
patients with tuberculosis.

References

1. Smith I. Mycobacterium tuberculosis pathogenesis and
molecular determinants of virulence. Clin Microbiol Rev.
2003;16(3):463-96.
2. Bajpai A, Jain NK, Avashia S, Gupta PK. Randomized,
double-blind study on role of low level nitrogen laser
therapy in treatment failure tubercular lymphadenopathy,
sinuses and cold abscess. Indian J Tuberc. 2010;57:80-6.
3. Takayama K, Wang C, Besra GS. Pathway to synthesis

and processing of mycolic acids in Mycobacterium
tuberculosis. Clin Microbiol Rev. 2006;18(1):81-101.
4. Young DB, Perkins MD, Duncan K, Barry CE.
Confronting the scientific obstacles to global control of
tuberculosis. J Clin Invest. 2008;118:1255–65.
5. WHO Library Cataloguing-in-Publication Data:
Diagnostics for tuberculosis: global demand and market
potential / TDR, FIND SA. Available from: www.who.int.
Accessed on June, 2010.
6. Borgdorff MW, Nagelkerke NJD, Haas PEWD, Soolingen
DV. Transmission of Mycobacterium tuberculosis depending
on the age and sex of source cases. Am J Epidemiol.
2001;154(10):934-43.
7. Gopi PG, Subramani R, Radhakrishna S, Kolappan C,
Sadacharam K, Devi TS et al. A baseline survey of the
prevalence of tuberculosis in a community in South India at
the commencement of a DOTS programme. Int J Tuberc
Lung Dis. 2003;7(12):1154-62.
8. Sanneh AFNS, Pollock JI. Comparison of Pulmonary TB
DOTS clinic medication before and after the introduction of
daily DOTS treatment and attitudes of treatment defaulters
in the Western Division of the Gambia. African Health Sci.
2010;10(2):165-71.
9. Baboolal S, Millet J, Akpaka PE, Ramoutar D, Rastogi N.
First insight into Mycobacterium tuberculosis epidemiology
and genetic diversity in Trinidad and Tobago. J Clin
Microbiol. 2009;47(6):1911-4.
10. Chowell G, Diaz-duenas P, Chowell D. The dynamics of
pulmonary tuberculosis in Colima, Mexico (1992-2002).
Scandinavian J Infect Dis. 2005;37:858-62.
11. Gopi PG, Subramani R, Narayanan PR. Evaluation of
different types of chest symptoms for diagnosing pulmonary
tuberculosis cases in community surveys. Indian J Tuberc.
2008;55:116-21.
12. Dunlap NE, Bass J, Fujiwara P, Hopewell P, Horsburgh
CR, Salfinger M. American Thoracic Society: diagnostic
standards and classification of tuberculosis in adults and
children. Am J Respir Crit Care Med. 2000;161:1376–95.
13. Sharma SK, Mohan A. Extrapulmonary tuberculosis.
Indian J Med Res. 2004;120:316-53.
14. Marciniuk DD, McNab BD, Martin WT, Hoeppner VH.
Detection of pulmonary tuberculosis in patients with a
normal chest radiograph. Chest. 1999;115:445-52.
15. Wu JY, Ku SC, Shu CC, Fan JY, Chen HY, Chen YC et
al. The role of chest radiography in the suspicion for and
diagnosis of pulmonary tuberculosis in intensive care units.
Int J Tuberc Lung Dis. 2009;13(11):1380–6.
16. Chander J, Gupta R, Subrahmanyan S. Evaluation of
status of tuberculin skin sensitivity test among medical
students. Ind J Med Sci. 1997;51(2):41-4.
17. Jamil B, Qamruddin S, Sarwari AR, Hasan R. An
assessment of Mantoux test in the diagnosis of tuberculosis
in a BCG-vaccinated, tuberculosis - endemic area. Infect Dis
J Pakistan. 2008;17(1):18-22.
18. Hasan Z, Jamil B, Ashraf M, Islam M, Yusuf MS , Khan
JA et al. ESAT6-induced IFNc and CXCL9 can differentiate
severity of tuberculosis. PLoS ONE. 2009;4(4):1-8.
19. Taura DW, IT Sale, Mohammed Y. The prevalence of
tuberculosis in patients attending the infectious diseases
hospital, Kano, Nigeria. Int J Pract App Scs. 2008;2(3):63-9.
20. Talat T, Bhatti BM, Yaqoob M. Comparative efficacy of
different laboratory techniques used in diagnosis of
tuberculosis in human population. J Med Sci.
2002;2(3):137-44.
21. Malhotra P, Kumari S, Kumar R, Varma S. Prevalence
of anemia in adult rural population of North India. JAPI.
2004;52:18-20.



Comprehensive Evaluation Of Patient Characteristics And Clinical Parameters As A Diagnostic Aid In
Tuberculosis

6 of 7

22. Aziz R, Khan AR, Qayum I, Mannan MU, Khan MT,
Nisar Khan. Presentation of pulmonary tuberculosis at Ayub
teaching hospital Abbottabad. J Ayub Med Coll Abbottabad.
2002;14(1):6-9.
23. Kumar P, Kumar R, Srivastava KL, Kumar M. Protective
role of BCG vaccination against tuberculous meningitis in
Indian children: a reappraisal. Nat Med J India.
2005;18(1):7-11.
24. Radhakrishna S. Influence of sex, age & nontuberculous

infection at intake on the efficacy of BCG: re-analysis of 15-
year data from a double-blind randomized control trial in
south India. Indian J Med Res. 2006;123:119-24.
25. Colditz G, Brewer TF, Berkey CS, Wilson ME, Burdick
E, Fineberg HV et al. Efficacy of BCG vaccine in the
prevention of tuberculosis. JAMA.1994; 271:698-702.
26. Park K. Epidemiology of communicable diseases. In:
Park’s Textbook of Preventive and Social Medicine.
Banarsidas Bhanot. India. 18th edition. 2005;p146-60.



Comprehensive Evaluation Of Patient Characteristics And Clinical Parameters As A Diagnostic Aid In
Tuberculosis

7 of 7

Author Information

Kawal Preet Kaur
Assistant Professor, Maharaja Agrasen Medical College

Bharti Arora
Professor, Maharaja Agrasen Medical College

Deepinder K Chhina
Professor, Dayanand Medical College

Veenu Gupta
Associate Professor, Dayanand Medical College


