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ABSTRACT

BACKGROUND

To study the clinical profile of paediatric tuberculosis with reference to adenosine deaminase level in comparison with DNA PCR
for diagnosis of mycobacterium tuberculosis. Tuberculosis is still a leading cause of death worldwide. After a century of
stagnation, new technologies for the diagnosis of tuberculosis, new molecular based technologies were approved for the
detection of Mycobacterium tuberculosis.

MATERIALS AND METHODS

In the study, 50 patients of tuberculosis were studied in detail regarding presentation of various forms of tuberculosis (TB
meningitis, pulmonary tuberculosis) with respect to age of presentation, BCG vaccination status, and sex distribution, history of
contact, MT positivity, and clinical features. Investigations done were Complete Blood Count with peripheral smear, ESR, chest
x-ray, acid fast staining of (sputum, gastric aspirate, pleural fluid), CSF routine & micro in case of TB meningitis, pleural fluid
routine & micro in cases of TB pleural effusion. DNA PCR and ADA level of body fluids (CSF, pleural fluid, blood) were done.

RESULTS

Among the 50 patients of tuberculosis, 30 patients were diagnosed with TB meningitis. In these Tb Meningitis cases, 2 patients
were positive for DNA PCR & 18 patients had high ADA level. Of the 15 patients of tubercular pleural effusion, one patient was
DNA PCR positive and 10 patients had high ADA level. In 5 patients of pulmonary tuberculosis, 1 patient tested positive for DNA
PCR and 3 patients for high ADA level.

CONCLUSION
Our results show that, neither PCR nor ADA activity should be relied on as a single test that substitutes for the diagnostic
methods already available, but rather they should be used as an extra tool in the diagnosis of TB. The combined analysis of
PCR and ADA activity, however, is a very useful diagnostic approach to achieve a more rapid and precise diagnosis in the cases
of tuberculosis.

KEYWORDS
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Polymerase Chain Reaction.
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BACKGROUND

Tuberculosis is a major cause of morbidity and mortality
throughout the world in both industrialized and developing
countries in spite of availability of anti-tubercular therapy
(ATT) for many years.!7 One of the major obstacles of
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diagnosing this disease in children is the absence of a
sensitive, specific and rapid method of diagnosis.?

TB is difficult to diagnose in children because of poor
yield on standard diagnostic laboratory tests and the lack of
characteristic symptoms in majority of the children in
comparison to adults.? The global burden of TB is falling but
not enough as more and more cases are adding to the pool.8
The "gold standard" of diagnosis of TB in adults is isolation
of Mycobacterium tuberculosis, which unfortunately, may
not be applicable to children.* Conventional diagnostic tests,
including acid-fast stain and mycobacterial culture, are
frequently negative in children with TB disease, because
lower M. tuberculosis counts and poor tussive force makes
adequate specimen collection difficult in this age group.®:10:11

M. tuberculosis culture takes a longer time, which limits
its usefulness in the initial diagnosis.
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Even under the best of conditions, the yield from gastric
aspirate cultures in children with TB is very poor and acid-
fast stains of specimens are almost never positive.*>

The infection in children is primary whereas adults have
reactivation or secondary tuberculosis which is characterized
by hypersensitivity and immunity to previous exposure.!?
Dissemination in children can result in dangerous forms like
CNS or military tuberculosis.’*> Mantoux test has been a
useful diagnostic test for tuberculosis since long, but it could
be false negative in proved cases of military tuberculosis,
tubercular meningitis and disseminated forms especially in
malnourished children.1114-17

The epoch-making discovery of DNA amplification by
polymerase chain reaction (PCR) has altered the entire
approach to identification of pathogens, which grow with
difficulty or take a long time to grow. This has enabled early
detection of mycobacterium DNA directly from clinical
specimens.

Adenosine Deaminase (ADA) has been developed and
widely used for the diagnosis of TB. Adenosine Deaminase
is involved in the propagation and differentiation of various
lymphocytes, particularly T-lymphocytes, so that estimation
of its level of activity in various body fluids has been used in
the diagnosis of tuberculosis.

Present study mainly focuses on establishing diagnosis
by using ADA level and DNA PCR in cases of tuberculosis at
the earliest.

Aims and Objectives

1. To study the sensitivity & specificity of DNA PCR in
diagnosing tuberculosis with respect to ADA level.

2. To study the sensitivity & specificity of ADA level in
diagnosing tuberculosis with respect to DNA PCR.

3. To study the combined sensitivity and specificity of ADA
level and DNA PCR in diagnosing tuberculosis

MATERIALS AND METHODS

This prospective study will be conducted at a teaching
tertiary care hospital in Dept. of Paediatrics Sir Takhatsinghji
Hospital, Bhavnagar

Inclusion Criteria

All suspected cases of tuberculosis (pulmonary and extra
pulmonary) from 2 months to 12 years of age admitted to
department of paediatrics.

Exclusion Criteria
e Patients with Congenital anomaly of the brain involving
ventricular system were excluded from the study.
e Congenital tuberculosis.
e Patients on ATT.

After taking the consent from the parents/ guardians of
all patients, routine investigations as complete blood count,
ESR, renal function test, liver function test, urine routine &
micro and blood culture were sent.

Apart from routine, clinical samples (CSF/Effusion
fluids/sputum/gastric aspirate, for AFB smear) were sent
immediately to laboratory for ADA level, DNA PCR for
mycobacterium tuberculosis and AFB smear examination.

J. Evid. Based Med. Healthc., pISSN- 2349-2562, eISSN- 2349-2570/ Vol. 6/Issue 8/Feb. 25, 2019

Original Research Article

Details of laboratory investigations reports recorded in
Performa.

Outcome Measures
The present study was undertaken for rapid diagnosis of
tuberculosis by using ADA level and DNA PCR.

Statistics

Data was analysed. Categorical tables, sensitivity, specificity,
positive predictive values and negative predictive values of
the two diagnostic methods derived and the results
correlated. Conclusions will be drawn from the tabulated
result.

RESULTS
Total Admissions in The Study Period| 4500 |Incidence
Total Patients of Tuberculosis 50 1.11%

Table 1. Incidence of TB

Total admissions during study period over 8 months
were 4500. Out of which 50 were patients of tuberculosis.
Thus, the incidence of TB in hospitalized children was
1.11%.

Sex Number Percentage
Male 33 66%
Female 17 34%
Total 50 100%
Table 2. Sex Distribution

Out of total 50 patients of TB, 33 (66%) were male and
17 (34%) were female. Male: female ratio was 1.94:1.

Age Group | Number of Patients Percentage
0-1Yr. 10 20%
1-5 17 34%
5-12 Yrs. 23 46%
Table 3. Age Distribution of Patients

Out of a total of 50 patients, 10 (20%) belonged to age
group 0-1 year.

There were 17 patients (34%) in the age group 1-5
year.

23 patients (46%) were in the age group 5-12 years.

Age distribution of patients

= 5% OF PATIENTS
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History of Contact 37

74%

Total Number of Patients 50

100%

Table 4. History of Contact

Out of 50 patients a positive history of contact was

present in 37(74%).

Vaccination Number of Percentage
Status Patients
BCG Vaccinated 19 38%
BCG Unvaccinated 31 62%
Total Nymber of 50 100%
Patients
Table 5. BCG Vaccination Status

Out of 50 patients, 19 (38%) were BCG vaccinated and
31(62%) were unvaccinated.

Positivity Number of Percentage
Prevalence Patients 9
MT Positive

0,
Patients 21 42%

MT Negative o
Patients 29 28 %
Total TB Patients 50 100%

Table 6. Prevalence of MT Positivity

Out of 50 patients, 21 (42%) were Mantoux positive and
29(58%) were Mantoux negative.

Types of TB N:::it:‘rt:f Percentage
CNS TB 30 60%
Pulmonary TB 20 40%
Total 50 100%
Table 7. Spectrum of Tuberculosis

Most common type of tuberculosis in this study was
neuro-tuberculosis or CNS tuberculosis, which accounted for

30 (60%) patients.

Pulmonary tuberculosis was the 2nd most common type
of tuberculosis which accounted for 20 (40%) patients.

Number of

Type of TB Patients BCG Status
CNS TB 30 40%
Pulmonary TB 20 35%

Table 8. BCG Vaccination and Type of TB

Out of 30 patients of CNS Tuberculosis, 12 (45%) were

immunized.

Out of 27 patients of pulmonary tuberculosis, 7 (35%)

were immunized.

Malmutrition | Patients | Percentage
PEM Grade 1 And 2 36 72%
PEM Grade 3 And 4 14 28%

Total 50 100%
Table 9. Prevalence of Malnutrition
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36 (72%) Patients of PEM Gr | & 2.22% patients of
meningitis, 14 patients of pulmonary TB 14 (28%) Patients
were PEM Gr 3 & 4 (severely malnourished). Of which 8 in
meningitis and 6 patients having pulmonary TB.

. Percentage of Total
Signs and Symptoms Patients
Fever 50 (100%)
Anorexia 38 (76%)
Weight Loss 42 (84%)
Cough 30 (60%)
Breathlessness 15 (30%)
Chest Pain 30 (60%)
Lymphadenopathy 2 (4%)
Table 10. Clinical Features of Tuberculosis

Fever was the most common symptom in our study.

Other common symptoms were weight loss / not
gaining weight in 42 (84%) patients, anorexia in 38 (76%)
patients and cough in 30 (60%) patients.

Signs and Symptoms Percerl;:‘atig:ntt): Total
Deéreasgd Level of 20(66%)
onsciousness
Convulsion 30 (100%)
Signs of Meningeal Irritation 30 (100%)
Headache / Vomiting 18 (60%)
Decerebprate/D_ecortlcate 4(13.33%)
osturing
Hemiplegia/Hemiparesis 2 (6.66%)
Focal Neurological Deficits 3 (10%)
Table 11. Clinical Features of CNS TB

In CNS TB convulsion (100%), signs of meningeal
irritation (100%) were the most common clinical feature
found followed by decreased level of consciousness (66%)
and headache or vomiting (60%)

Tu:‘e!r:u?:sis Discharged Expired

TB Meningitis 26 (52%) 4 (8%)

Pulmonary TB 18 (36%) 2 (4%)

Total 44 (88%) 6 (12%)
Table 12. Outcome of TB Patients

Out of 50 patients, 44 (88%) were discharged 6(12%)
patients expired.

Out of 30 patients of TB meningitis 26(52%) were
discharged and 4(8%) were expired.

Out of 20 patients of pulmonary TB 18(36%) were
discharged and 2 (4%) were expired.

Lesions Seen in Imaging No. of Patients

Communicating/ Non-Communicating

0,
Hydrocephalus 10 (33.33%)

Tuberculoma/ Granuloma 2 (6.66%)

Basal Meningitis/ Basal Enhancement 12 (40%)
Basal Ganglia / Other Area Infarcts 8 (26.66)
Total (100%)

Table 13. Investigations CNS-TB
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Most common finding on imaging were meningeal
enhancement and hydrocephalus followed by infarct and
tuberculoma.

Imaging in CNS TB n=30

-

W Hydrocephalus
B Tuberculoma
[ Basal enhancement

M Infarcts

Graph 2
Lesions Seen in Imaging No. of Patients
Progressive Pulmonary Disease (PPD)
(Consolidation, Collapse, 2 (10%)
Bronchopneumonia)

Pleural Effusion 15 (75%)

Primary Pulmonary Complex (PPC) 2 (10%)
Miliary TB 1 (5%)

Total 20 (100%)

Table 14. Imaging in Pulmonary TB

Imaging in Pulmonary TB n=20

* Progressive prinary
disease

* Pleural effusion

¥ Primary pulmonary
complex

™ Miliary TB

Graph 3
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ADA_ Level | ADA Level Total
High low
DNA PCR + ve 1 1 2
DNA PCR —ve 17 11 28
Total 18 12 30

Table 16. Diagnostic Efficacy of DNA PCR in
Diagnosing Tuberculosis Meningitis with ADA Level
Sensitivity:  55%, Specificity: 91.67%, Positive
Predictive Value: 50%, Negative Predictive Value: 39.29%

DNA PCR + ve |[DNA PCR -ve Total
ADA Level
High 1 17 18
IADA Level Low 1 11 12
Total 2 28 30

Table 17. Diagnostic Efficacy of ADA Levels in
Diagnosing Tuberculous Meningitis with DNA PCR
Sensitivity: 50%, Specificity: 39.29%, Positive Predictive
Value: 55.5%, Negative Predictive Value: 91.67%.

ADA Level | ADA Level Total
High low
DNA PCR + ve 1 0 1
DNA PCR —ve 9 5 14
Total 10 5 15

Table 18. Diagnostic Efficacy of DNA PCR in
Diagnosing Tuberculosis Pleural Effusion with ADA
Level
Sensitivity: 10%, Specificity: 100%, Positive Predictive
Value: 100%, Negative Predictive Value: 35.7

DNA PCR + ve | DNA PCR —ve | Total
ADA Level
High 1 9 10
ADA Level 0 5 5
Low
Total 1 14 15

Table 19. Diagnostic Efficacy of ADA Levels in
Diagnosing Tuberculosis Pleural Effusion
with DNA PCR

Sensitivity: 100%, Specificity: 35.7%, Positive Predictive
Value: 10%. Negative Predictive Value: 100

DISCUSSION

Most common finding seen in pulmonary TB was pleural
effusion 15 (75%) followed by progressive pulmonary
disease (PPD) (i.e. Consolidation collapse,
bronchopneumonia) & primary pulmonary complex (PPC)
which was seen in 2 (10%) of patients.

Military TB of lungs is seen in only one patient.

Type of TB |DNA PCR +|DNA PCR -|High ADA| Low ADA
TB Meningitis 2 28 18 12
Pulmonary TB 2 18 13 7

Total 4 46 31 19

Table 15. Showing DNA PCR and
ADA Status with Respect to Tuberculosis

In our study total 4 patients were DNA PCR positive and
46 were negative.

In our study ADA level high in 31 patients and low in 19
patients.
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ADA Level High |ADA Level Low| Total
DNA PCR + ve 1 0 1
DNA PCR —ve 2 2 4
Total 3 2 5

Table 20. Diagnostic Efficacy of DNA PCR in
Diagnosing Pulmonary Tuberculosis

Sensitivity: 53.33%, Specificity: 100%, Positive Predictive
Value: 100%, Negative Predictive Value: 5

DNA PCR + ve | DNA PCR —ve | Total
ADA Level
High 1 2 3
ADA Level low 0 2 2
Total 1 4 5

Table 21. Diagnostic Efficacy of ADA Levels in
Diagnosing Pulmonary Tuberculosis with DNA PCR

Sensitivity: 100%, Specificity: 50%, Positive Predictive
Value: 33.33%, Negative Predictive Value: 100%.
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Type of AFB smear AFB smear
Tuberculosis +ve -VE
TB Meningitis (CSF) 0 30
Pulmonary TB
(Sputum, Pleural
Effusion, Gastric 1 19
Aspirate)
Total 1 49
Table 22. AFB Smear with Respect to Tuberculosis

In present study only one patient had AFB smear positive.

CONCLUSION
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Incidence of TB in hospitalized children was 1.11%
with slight male preponderance.

Most of the patients provide positive history of contact.
BCG immunization prevents dissemination of TB and
protects from serious forms of TB such as miliary and
CNS TB which are the main causes of mortality in TB
patients. Better BCG vaccination coverage is the need
of the hour.

Most of the TB patients were malnourished. Severe
malnutrition was an important risk factor for mortality.
So, improving nutritional status of children will go a
long way in prevention and management of TB.
Negative Mantoux test does not rule out TB.

CNS and pulmonary TB are most common types of TB
in hospitalized children.

A few of TB patients are co-infected with HIV. So,
screening TB patients for HIV infection is needed.
Imaging is necessary to detect complications of CNS
TB such as hydrocephalus, infarcts etc.; and also, to
determine the need for surgical intervention.

Chest x-ray has good sensitivity in detecting various
lesions of pulmonary TB such as PPD, PPC, pleural
effusion and miliary TB of lung with low cost.

Majority of deaths is caused by CNS TB. Mortality due
to TB is reduced by preventing the dissemination of
tubercle bacilli to CNS by BCG vaccination.

In TB meningitis DNA PCR is more specific test but
lacks sensitivity, whereas ADA level is fairly sensitive
and poorly specific test. Combination of these two tests
can be used for better diagnostic value.

In pleural effusion DNA PCR is highly specific test but
lacks sensitivity, ADA level has good sensitivity but
lacks specificity, combination can be used for better
diagnosis.

DNA PCR is more specific than ADA level in diagnosing
pulmonary TB.

From present study it is concluded that ATT started on
the basis of clinical features but laboratory wise we are
not able to confirm the diagnosis, so in our study ATT
has been started in all (50) patients but by doing these
tests we could justify ATT in only 33 patients, so there
is @ need to revise clinical criteria for starting ATT in
children by RNTCP.

From present study, it is concluded that out of 50
patients we can justify giving ATT to only to 33
patients whereas in others we are not able to confirm
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the diagnosis neither by DNA PCR nor by ADA level and
nor by AFB smear.

By over diagnosing and giving ATT based on clinical
features, we are increasing the cost of these drugs and
social burden, psychological burden on the patients for
taking ATT for 6 months and there is chance of
development of resistance and complications of
diseases which were undiagnosed such as
bronchopneumonia, cystic fibrosis etc.

From the present study it can be concluded that there
is no single test with which we can diagnose
tuberculosis in children we have to use combination of
AFB smear, DNA PCR and ADA level before going for
ATT.
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