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ABSTRACT: OBJECTIVE: The aim of this study was to determine the incidence of tubercular pleural
effusion over a two year study period in adolescents admitted to a tertiary level hospital. METHODS:
This observational study was conducted in a tertiary hospital at Bangalore, Karnataka, to study the
incidence of Tubercular pleural effusion from 1st January 2012 to 28 February 2014. 30 cases aged
10-18 years admitted and enrolled to RNTCP were included in this study. RESULTS: Between January
2012- February 2014, 42 children 1 month- 18 years were diagnosed with various types of
tuberculosis. 30 cases aged 10-18 years were enrolled.19 Cases had pulmonary tuberculosis (63.3%)
and 2 cases had military tuberculosis, therefore there were totally 21 cases having pulmonary
involvement (70%).TB Lymphadenitis 4 cases (13.33%), abdominal TB 3 cases (10%), CNS
tuberculosis and bone tuberculosis one case each (3.33%).Tuberculin skin testing was positive in
33.3% of all cases i.e.>10mm in 10 cases- and significantly positive >20mm in 4 of 30 cases. Chest
radiograph in pulmonary Koch’s cases showed Pleural effusion in 14 cases (46.67%), of which 8 cases
had pleural effusion only (38.09%) and 6 cases had effusion with parenchymal disease26.67%).
Parenchymal disease as sole manifestation was found in 7 cases (33.33%).cavitation was found in 3
cases (10%).Sputum was positive for AFB in 8 cases (38.09%) Mean ESR was found to be higher in
cases of pleural effusion with associated consolidation (M= 71.3) followed by cases with only
consolidation (M= 53) and M= 42 in cases with pleural effusion alone. CONCLUSIONS: In our study,
we found that tubercular pleural effusion was the most common presentation in adolescent
population accounting to 46.67%, which is higher than the global incidence of 3-38%. Parenchymal
consolidation was found to be the most common associated radiological finding.
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INTRODUCTION: Tuberculosis continues to be one of the most devastating and widespread
infections in the world. About one million cases (11%) occur in children under 15 years of age. The
reported incidence of all tuberculosis cases occurring in children worldwide varies from 3% to more
than 25%. Childhood tuberculosis is a neglected aspect of the tuberculosis epidemic because it is
usually smear negative and considered to make a minor contribution to the spread of TB.1

Pleurisy with effusion develops as a complication of primary pulmonary tuberculosis (TB) in
2 to 38% of children with pulmonary disease.?? Effusion is not a common feature of primary
pulmonary TB in young children and it is more likely to be observed in adolescents and adults.3.7

In this study we aim to determine the following:
(1)The age distribution of adolescent patients with TB;
(2)The main clinical and laboratory findings;
(3)Incidence of tubercular pleural effusion in adolescent patients
(4)Association of Tubercular skin testing and ESR in pulmonary tuberculosis.
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MATERIALS AND METHODS: In this observational study, all cases of Tuberculosis aged 10years -18
years adolescent population admitted to KIMS hospital from January 2012 to February 2014 were
enrolled. We defined a case of TB if (1) Mycobacterium tuberculosis was detected from a clinical
specimen, or (2) a child had clinical evidence of current disease and any of the following: (a) a history
of contact with an adult case of TB; (b) positive tuberculin skin test >10mm; (c) suggestive
appearances on chest radiograph; 8Clinical, laboratory, bacteriologic, radiologic, and treatment data
were reviewed.

Pulmonary Koch’s was diagnosed if the patient showed a chest radiograph interpreted by a
radiologist as depicting a pleural effusion/ consolidation/ cavity/ lymphadenopathy and at least one
of the following criteria:

(1) Positive culture for M tuberculosis from sputum, gastric aspirate, pleural fluid, or pleural
biopsy specimen;

(2) Acid-fast bacilli in sputum, gastric aspirate, pleural fluid, or biopsy tissue;

(3) Pleural tissue histopathology compatible with TB (caseating granulomas with Langhans giant
cells, epithelioid cells, and lymphocytes);

(4) Compatible clinical picture with positive tuberculin test and one of the following: lymphocytic
pleural fluid (>50%), exudative fluid (protein>3 g/dL or lactate dehydrogenase [LDH]>200
U/L) or pleural fluid levels of adenosine deaminase activity (ADA)>40 U/L; and

(5) Radiographic pleural effusion that resolved with appropriate antimycobacterial therapy.8

Tuberculin skin testing was made by means of an intradermal injection of 2 tuberculin units
of PPD. All skin tests were undertaken by nursing personnel who are familiar with the technique.
Induration was measured in 48 to 72 h and recorded in millimeters. A positive test was considered if
the palpable induration was > 10 mm and strongly positive if >20mm.

Specimens of sputum, gastric washing, pleural fluid and biopsy tissue were obtained from
patients with pleural effusion and studied for acid-fast bacilli detection by Ziehl-Nielsen smear and
microscopic evaluation.

Routine blood investigations were done. Other relevant investigations like USG Abdomen &
Pelvis, CT Thorax, CT BRAIN, CSF Analysis, FNAC etc were done when required.

RESULTS: Between January 2012 and February 2014, 42 cases were diagnosed with tuberculosis in
children 1 month-18 yrs. of age, of which 30 cases were aged 10-18 yrs. comprising 71.43%.

The overall Male: Female ratio in adolescent TB was found to be 1:1.14 and in pulmonary
cases Male: Female ratio was 1:1.6. Tubercular skin testing was found to be positive in 50% of cases
and significantly positive i.e. >20mm in 10% of the pulmonary cases (Table 2). In a similar study, it
was found that 33.3% of children aged 10-18 years with TB had Tubercular skin testing positive.?

Of the 30 cases one was a child with Down’s syndrome and one case was retropositive.

21 cases (70%) had pulmonary involvement and 9 cases had extrapulmonary (30%), the various type
of presentation are shown in chartl. It was found that pleural effusion was seen in 46.67% of cases
and consolidation without effusion was seen in 23.33% of cases.

3 cases had cavitary lesion (10%), 8 cases had sputum for AFB positive(26.67%).

Mean Hb and WBC were lower in pulmonary TB and Mean ESR was higher in cases of
pulmonary TB.
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Pleural fluid analysis shows lymphocytic exudative effusion, with mean cell count of 1869+/-
568, predominantly lymphocytic 96.36+/-2.9, proteins 5.3+/-0.35, glucose 96.9+/-5.04, LDH of
308.3+/-56.7. ADA levels were sent for 5 patients with mean of 61.8+/-3.7.

DISCUSSION: Published reports describe Tubercular pleural effusion (TPE) as a complication of
primary pulmonary TB in 2 to 38% of children with pulmonary disease.2467 Effusion is the sole
radiographic manifestation of primary pulmonary TB in 38 to 63% of cases.3 In our study, TPE
accounts for 14 of 30 cases (46.67%) of primary pulmonary TB, pleural effusion is the sole
radiographic manifestation of primary pulmonary TB.

TPE is very uncommon in young children and is more likely to be observed in adolescents and
adults.3-57 Mean age of patients with TPE was 15.10+/-2.3 in our study.

TPEs are usually unilateral.23.7 Studies have shown unilateral pleural effusion in 100% of
cases and consolidation in 11.1%.° In our study 13 cases (92.9) had unilateral effusion and one case
(7.1%) had bilateral effusion. Pleural effusion accompanied by underlying parenchymal disease was
seen in 28.6% of our patients (chart 1). Parenchymal consolidation was the most common associated
radiographic manifestations.

The diagnosis of childhood TB is based on clinical findings, chest radiography, tuberculin skin
testing, and a history of close contact with an adult case of pulmonary TB.* A history of contact with a
tuberculous case was present in 22.2% of cases in our study.

Tuberculin tests showed Ten patients (33.3%) had induration of>10 mm. (Table 1).
Significant cutaneous reactivity to tuberculin among patients with TPE has been reported in the
literature.10

Pleural fluid analysis usually shows 100% lymphocytes.1% In our study, 11 of 14 patients had
cell typing done, all of them showed lymphocytic predominance. Some reports have shown the
importance of the determination of pleural ADA in the differential diagnosis of tuberculous and
nontuberculous pleural effusions.!1-15 Specificity and sensitivity of the ADA test in TB are very high.11-
13 Mean ADA activity was 61.86+/3.7 in our study (Table 3).

Gastric aspirate, pleural fluid, and biopsy material cultures yielded M tuberculosis in 8 of
21(38.09%). Pleural fluid LDH levels were significantly higher with mean of 308.3+/-56.7

Chest X ray, tubercular skin testing and ESR are significant in the diagnosis of tubercular
pleural effusion.

CONCLUSION: Incidence of Tubercular pleural effusion at KIMS Bangalore, India is 46.67%, which is
higher than the global incidence of 3 to 38%. It is reemphasized that the incidence of Tubercular
pleural effusion is high in Indian counterparts. Tubercular pleural effusion continues to be the most
common presentation of TB in adolescents. In countries with high prevalence of TB it should always
be considered in the differential diagnosis for older children suffering from parapneumonic effusion.
Hence the need for early diagnosis and early initiation of Anti Tubercular Therapy.
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Chart 1: TYPES OF PRESENTATION

Pulmonary involvement 8 cases of pleural effusion only, 6 cases of pleural
effusion+consolidation->total 14 cases of pleural effusion and 7 cases of consolidation only.

Pulmonary | Pulmonary | Extrapulmonary | Extrapulmonary

TB no TB % TB no TB%
CASES 21 70 09 30
SEX
MALE 08 38.09 06 66.7
FEMALE 13 61.9 03 33,3
MEAN AGE, YR, MEAN
TUBERCULIN TEST, MM 15.10+/-2.3 15.22+/-2.3
IMDURATION, MM
<10 14 66.7 06 66.7
10-20 04 19,04 02 22.2
>20 03 14.26 01 11.1

Table 1: Epidemiologic and Tuberculin Test Data

CLINICAL PULMONARY | PULMONARY | EXTRAPULMONARY | EXTRAPULMONARY
DATA NO % NO %
Fever 18 60 5 55.6
cough 14 46.7 3 33.3
Weight loss 03 10.0 2 22.2
contact 00 0 2 22.2

Table 2: Clinical findings
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LABORATORY FINDINGS
MEAN+/-SEM PULMONARY | EXTRAPULMONARY
Hb 10.3+/-0.6 11.42+/-.99
WBC 10003.3+/-829.9 | 12128.9+/-2039.9
ESR 54.05+/-25.8 49,94+ /-21.34
Table 3: Laboratory findings
LABORATORY FINDINGS | NUMBER | MEAN+/-SEM
Cells/microL. 11 1869+ /-569
<2000 7
2001-4000 3
4001-6000 -
>6000 1
Lymphocytes% 11 96.36+/-2.9
<50% -
50-90% 1
90-99% 1
100% 9
Proteins g/dl 10 5.3+/-.35
<3 1
3-4 1
4-5 -
5-6 6
>6 2
Glucose/dl 10 96.9+/-56.7
LDH 10 308.3+/.56.7
<200 2
201-300 2
301-400 3
401-500 1
>500 2

Table 3: Pleural fluid Analysis

REFERENCES:

1. Guidance for National Tuberculosis Progammes on the Management of Tuberculosis in

Children WHO/HTM/TB/2006.371. (Cited 2010 Aug 3).

www.who.int/child_adolescent_health/documents/htm_tb_2006_371/en/index.html
2. Waagner DC. The clinical presentation of Tuberculous disease in children. Pediatr Ann 1993;

22:622-628.

3. Page McAdams H, Erasmus ], Winter JA. Radiologic manifestations of pulmonary tuberculosis.

RadiolClin North Am 1995; 33:655-676.

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 3/ Issue 15/Apr 14, 2014

Page 4109



DOI: 10.14260/jemds/2014/2405

ORIGINAL ARTICLE

4. Shaaf HS, Beyers N, Gie RP, et al. Respiratory tuberculosis in childhood: the diagnostic value of
clinical features and special investigations. Pediatr Infect Dis ] 1995; 14:189-194.

5. TournierG.Tuberculosedel’enfant.RevPneumolClin1994; 50:288-294.

6. Pineda PR, Leung A, Muller NL, et al. Intrathoracic paediatrics tuberculosis: a report of 202
cases. Tuber Lung Dis 1993; 74:261-266.

7. Agrons GA, Markowitz RI, Kramer SS. Pulmonary tuberculosis in children. Semin Roentgenol
1993; 2:158-172.

8. Tuberculous Pleural Effusion in Children. Jose’M. Merino et al.
http://journal.publications.chestnet.org

9. Mohammad Reza Boloursaz et al. Tuberculous Pleural Effusion in Children. Journal of
Comprehensive Pediatrics ISSN Online 2251-8177, Volume 2, Issue 1, March 2010.

10. Fonta'n ], Verea H, Pe'rez ] et al. Diagnostic value of simultaneous determination of pleural
adenosine deaminase and pleural lysozyme/serum lysozyme ratio in pleural effusions. Chest
1988; 93:303-307.

11. Ocan™a I, Marti'nez-Vazquez JM, Segura RM et al. Adenosine deaminase in pleural fluids: test
for diagnosis of tuberculous pleural effusion. Chest 1983; 84:51-53.

12. Seibert AF, Haynes ] Jr, Middleton R et al. Tuberculous pleural effusion: twenty-year
experience. Chest 1991; 99:883-886.

13. Orriols R, Coloma R, Ferrer ] et al. Adenosine deaminase in tuberculous pleural effusion. Chest
1994; 106:1633-1634.

14. Bandre’s R, Abal ], Blanco ] et al. Actividad de adenosindeaminasa en li’quido pleural:
estudiorealizado en 64 casos. Arch Bronconeumol 1994; 30:8-10.

15. Serra ], Jane” X, Sole” C et al. Adenosina desaminasa comopara metrodiagno’stico del derrame
pleural tuberculoso. Med Clin 1991; 96:636-637.

AUTHORS:

1. RamyaH.S. NAME ADDRESS EMAIL ID OF THE

2. Mohan Kumar N. CORRESPONDING AUTHOR:

3. Soumya A. Dr. Soumya A,

PARTICULARS OF CONTRIBUTORS:

1.

2.

#23, Flat No. 204,

Lakshmi Paradise,

11th Cross, 5t Main,

L. N. Pura, Bangalore - 21.

E-mail: soumyaasokan@ymail.com

Assistant Professor, Department of
Paediatrics, Kempegowda Institute of Medical
Sciences & Research Institute.

Assistant Professor, Department of

Paediatrics, Kempegowda Institute of Medical Date of Submission: 17/03/2014.

Sciences & Research Institute. Date of Peer Review: 18/03/2014.
Post Graduate, Department of Paediatrics, Date of Acceptance: 26/03/2014.
Kempegowda Institute of Medical Sciences & Date of Publishing: 14/04/2014.

Research Institute.

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 3/ Issue 15/Apr 14, 2014 Page 4110


http://journal.publications.chestnet.org/

