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ABSTRACT
Introduction: Intercostal drainage (ICD) tubes are indicated to drain clinically
undesired substances such as air, excess fluid, blood, chyle or pus from the intrathoracic
space. There are very few studies on pediatric patients managed with intercostal
drainage tube insertion for different indications.
Aims: To study the clinico-epidemiological profile, indications, complications and
outcomes of pediatric patients admitted in Pediatric Intensive care unit who were
managed with ICD tube insertion.
Material and Methods: Records of pediatric patients from Pediatric intensive care unit
(PICU) of Shyam Shah Medical college Madhya Pradesh during a period of one year i e
from July 2020 to June 2021 was collected and analysed prospectively.
Results: a total 25 patients were included in the study (male:female= 1.27:1; mean age
4.9± 3.7 years). Common clinical presentation of the patients were fever (n=18, 72%)
followed by fast breathing (n=11, 44%). Mean duration of stay was 18.7±11.7 days.
Common indications for ICD tube were pyothorax (n=8, 32%), pyopneumothorax,
empyema and pneumothorax (n=4, 16% each). 80 % cases were unilateral and 28%
required blood transfusion and inotropes for shock. Most common pathogen isolated
from cultures was staphylococcus aureus (>75%). 11 patients were started with
antitubercular treatment. In our study the mortality was 24%.
Conclusion: In this study, Staphylococcus aureus was the most common organism
isolated from culture whereas 44% cases were treated with antitubercular treatment
that reflects how common tubercular pleural effusions are in pediatric age group in this
area. Early diagnosis and treatment is the key of management. More extensive studies
are required in this topic of interest.
Keywords: Intercostal drainage tube, Pediatric pleural effusion, Tuberculous pleural
effusion, Pyothorax, Empyema, Outcomes
INTRODUCTION
Intercostal drainage (ICD) tubes are indicated to drain clinically undesired substances such as
air, excess fluid, blood, chyle or pus from the intrathoracic space. There are very few studies
on pediatric patients managed with intercostal drainage tube insertion for different
indications. Any conditions that may lead to fluid effusion increase into the pleural space can
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cause pleural effusion¹⁻ ². The effusion secondary to pleural infections is the most common
cause of this abnormality in children, while the most common causes in adults have been
shown to be congestive heart failure and malignancies³. Other causes of pediatric pleural
effusions are pneumonia, followed by malignancies, renal disorders, trauma, and heart
failure⁴ . Bacterial infections may lead to serious complications such as empyema⁵ ⁻ ⁷ .
Although Streptococcus pneumoniae is the most infectious etiology for pediatrics pleural
effusion followed by Staphylococcus aureus, Haemophilus influenzae type B, coagulasenegative staphylococcus, and other streptococcal species⁸ ⁻ ¹⁰ . Another cause of pleural
effusion in children is pulmonary tuberculosis that was widely reported in 2 to 38%¹¹. This
infection is frequently unilateral that may be occurred primarily from direct hematogenous
invasion or secondary from reactivation¹²⁻ ¹⁴ . Pleural tubercular effusion is a diagnosis
which must be considered in isolated pleural effusions in non-toxemic children over 5 years
of age. A history of close contact with an adult with pulmonary tuberculosis reinforces the
suspicion for its diagnosis. There are few data regarding the specific prevalence in
children¹⁵ ⁻ ¹⁶ . Early diagnosis is crucial, although it may be challenging in situations
where the availability of some diagnostic tools are limited. The diagnosis of a tuberculous
pleural effusion can be difficult¹⁵ . Routine complete drainage of the pleural fluid at the time
of diagnosis does not appear to improve middle or long-term outcomes¹⁷ . The response of
tuberculous pleural effusions to therapy is generally good, with total fluid reabsorption
occurring within 2 to 4 months¹⁸ . The aim of the present study was to study the clinicoepidemiological profile, indications, complications and outcomes of pediatric patients
admitted in Pediatric Intensive care unit(PICU) who were managed with ICD tube insertion.
METHODOLOGY
In this prospective study we had collected data from all pediatric patients (age group >1
months till 14 years of life) admitted in Pediatric Intensive care unit of Shyam Shah Medical
College, Madhya Pradesh who were managed with Intercostal drainage tube insertion for any
indications during the period from 1 st July 2020 to 30th June 2021 by using a preformed
proforma. All required data regarding our study objectives were documented during the
hospital stay of the patients. Routine investigations like complete blood counts, c reactive
protein and blood culture; specific investigations like Adenosine deaminase, analysis of
pleural fluid, CBNAAT and Tuberculin skin test, and radiological investigations like bed side
sonography, CT chest and chest X-ray were done as per consultation instruction given by
treating physician. All patients were managed accordingly as per institutional treatment
protocol. Deaths and discharges were counted as outcome, whereas Left against medical
advice and refer cases were excluded from the study. After entering data in a Microsoft Excel
Spreadsheet and coded appropriately, we analyzed them using SPSS version 18.0.
RESULT
During our study period, a total 29 patients were managed with intercostal drainage tube
insertion. Two of them left against medical advice and another two of them were referred to
higher centre for further management (for thoracoscopy or video assisted thoracoscopy). So a
total 25 patients were included in this study for data analysis (male:female= 1.27:1; mean age
4.9± 3.7 years). Baseline clinico epidemiological characteristics of study samples are
depicted in the table 1. Common clinical presentation of the patients were fever (n=18, 72%)
followed by fast breathing (n=11, 44%) with a mean duration of symptoms was 9.4 ± 8.6
days before admission. Only 2 patients had previous history of respiratory infections and
others were presented for the first time. ICD tubes were inserted in PICU for 52% cases and
rest cases were taken to minor Operation theatre of Surgery department for the procedure
(Fig.1). Common indications were pyothorax (n=8, 32%), pyopneumothorax (n=4, 16%),
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emphyema (n=4, 16%) and pneumothorax (n=4, 16%). 8 cases were parapneumonic
effusions. 80 % cases were unilateral and 28% required blood transfusion and inotropes for
shock. 24% needed readjustment of ICD tubes (within 27.6 ± 10.8 hours of tube insertion)
and 76% had tube removed successfully (mean duration of tube removal 9.5 ±4.4 days)
whereas 4 patients needed reinsertion of tube after removal. Blocked tube followed by
pneumothorax was the most common complication of the procedure. Eight cases had positive
blood culture (Staphylococcus aureus 87.5%) and 4 cases had positive pleural fluid culture
(Staphylococcus aureus 75%) Table.1. Total 11 patients (44%) among them were started with
antitubercular treatment during this study period (Table 2).Out of 25 patients, 24% were
deaths and 76% were successfully discharged (mean duration of stay 18.7±11.7 days).
Table 1: Baseline clinical profile of patients (n=25)
1. Characteristics
1.27:1
 Male : Female
4.9
±
3.7 years
 Mean age
12.8 ± 2.6
 Mean BMI
13.9
± 6.3 kg
 Mean weight
9.4 ± 8.6 days
 Mean duration of symptoms
2 (8%)
 Previous history of respiratory tract infections
18 (72%)
 Poor socioeconomic status
26.2 ± 5.4 hours
 Time between admission and ICD insertion
9.5 ± 4.4 days
 Time between ICD insertion and tube removal
20 (80%)
 Unilateral chest pathology
1 (4%)
 HIV
7 (28%)
 Need for inotropes
7 (28%)
 Need for blood transfusion (s)
6 (24%)
 Need for readjustment
19 (76%)
 Successful tube removal
4 (21%)
 Need for reinsertion of tube after removal (n=19)
2. Symptomology
18 (72%)
 Fever
11 (44%)
 Fast breathing
8 (32%)
 Nonspecific
7 (28%)
 Cough
5 (20%)
 Chest pain
3 (12%)
 Pain abdomen
3. Investigations
9.2 ± 1.4 gm%
 Mean hemoglobin
12.1 ± 6.9 mg/dl
 Mean c reactive protein
6 (24%)
 Strongly suggestive ADA
S. aureus 87.5%
 Positive Blood culture (n=8)
S. pneumonia 13.5%
S. aureus 75%
CONS 25%



Positive pleural fluid culture (n=4)
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21 (100%)
25 (100%)
25 (100%)
15 (60%)
11 (44%)
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Pleural fluid analysis (n=21)
 Chest xray
 Bedside USG
 CT scan chest
4. Treatment profile
 Antibiotic only (for pleural effusions)
 Antibiotic and ICD
 Empirical Antibiotic , ICD and ATT
 ICD and Antitubercular treatment (ATT)
 ATT only (for tuberculous pleural effusions)
 Decortications
 VATS
5. Outcomes
 Death
 Survival
 Left against medical advice
 Refer
6. Complications
 Tension pneumothorax
 Bronchopleural fistula
 Injury
 Subcutaneous emphysema
 Blocked drain
 Dislodgement
 Contralateral pneumothorax
 Leakage around chest tube
 Empyema

13 (not included in the study)
14 (56%)
4 (16%)
7 (28%)
6 (not included in the study)
1 (referred)
1 (referred)
6 (24%)
19 (76%)
2
2
4 (16%)
2 (8%)
2 (8%)
3 (12%)
5 (20%)
3 (12%)
1 (4%)
4 (16%)
2 (8%)

Table 2: Justification for starting antitubercular treatment among patients (n=11)
Investigation
Positive
ATT
Percentage
cases (n=25) started (n)
(%)
1. ADA
6 (24%)
6
100%
2. Exposure to adult with active tuberculosis
6 (24%)
3
50%
3. Radiological interpretation
8 (32%)
8
100%
4. Clinical decision by treating physician
7 (28%)
5
71.4%
5. TST
1 (4%)
1
100%
6. CBNAAT
1 (4%)
1
100%
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Fig 1: Indications for ICD tube insertion (n=25)

Indications for ICD tube insertion
Pleural effusion 12%

Empyema 16%

Pyothorax 32%

Hydropneumothorax 4%

Pyopneumothorax 16%

Chylothorax 4%

Pneumothorax 16%

DISCUSSION
Pediatric pleural effusion is more common in boys than in girls¹². The incidence of pleural
effusion in children is directly depended on the type of underlying disease. Massive pleural
effusion led to empyema can be appeared in about 0.6-2% of children with bacterial
pneumonia¹⁴ . Tuberculous pleural effusion commonly occurs in adolescents and is
uncommon in the preschool-aged child¹⁹ . The distribution of pleural effusion according to
the population studies is now increasing in most industrial countries like United States, Spain
and France²⁰ ⁻ ²³. Chest radiography is the first simplest imaging strategy to assess of pleural
effusion in children²⁴ . In children Ultrasonography (USG)can easily detects characteristics
of effusion bedside²⁵ . Chest USG can easily distinguish free from loculated pleural effusion
and also differentiate effusion from thickening and solid masses²⁶ ⁻ ²⁸ . For more accurate
assessment computed tomography (CT) of chest is preferred²⁹ ⁻ ³¹.It is also useful in
interventions in which effusions are difficult to access ³⁵ ⁻ ³⁹ .
The incidence of empyema varies in different countries ³⁶ ⁻ ³⁸ . The higher prevalence in
under-fives (69.43%) and the slight male preponderance (1.12:1) is in general agreement with
the established pattern of acute lower respiratory infections in children compared with 1,27:1
in this study. In other study, 65.28% of the children were malnourished as per IAP
classification compared to 36% in our study (40, 41). Fever, breathlessness and cough were
the most common (100%) manifestations found at admission similar to many other studies
whereas fever 72% and fast breathing 44% were common clinical manifestations in our study
(38,39). In one study, pleural fluid culture showed bacterial growth in 37.5% of patients and
no growth in 62.5% of patients compared to 19% in this study (38). Most common organism
isolated was staphylococcus aureus which is comparable to previous studies from other
developing countries38,39. The sample with negative culture might be due to high rate of
pretreatment with antibiotics or lack of better facilities in our centre for isolating fastidious
organism like anaerobes.
Compared to 80.55% (58 cases) in other study by Rao MSP, 100% of our study cases were
treated with combination of intravenous antibiotics and intercostal tube drainage (ICTD).
Compared to usual duration of antibiotic therapy is 3-6 weeks in that study (Mean duration of
hospital stay 22.6 days), mean duration of stay was 18.7 ±11.7 days in our study. A total 7
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cases needed both ICTD and decortications compared to two cases in our study. Compared to
mean length of ICTD was 11.87 days, it was 9.5 ± 4.4 days in this study36.
Clinical guidelines usually recommend the treatment of complicated effusion and empyema
using ICD tube or video thoracoscopy46-48. However, in real life, many differences in daily
clinical practice can be observed42, 43. Many centers adopt a conservative treatment approach,
using only antibiotics, at least initially. Epaud et al. reduced the use of ICD tube from 52 to
25% by changing to a more conservative approach, with no change in the outcomes 44. Carter
et al. reported extensive experience of conservative treatment of empyema, and 52% of their
patients, including 23% with mediastinal deviation, were treated with antibiotics alone45.
Picard et al. followed a conservative approach, using only antibiotics in a third of their
patients with empyema49. Proesmans et al. treated 37% of children with empyema with
antibiotics alone, and only 8% required further interventions50. Long et al. treated 27% of
children with empyema with antibiotics, and only 3% required a subsequent intervention 51. In
the USA, more than half of children with PPE were treated with antibiotics alone, with an
upward trend in the last decade, and similar outcomes were achieved across the most
interventional and the most conservative centers52,53. In other recent studies, no differences
were found in children treated conservatively or with drainage procedures 54,55.Most patients
can be treated with antibiotics alone, even in complicated effusion and empyema56.
Jain et al, 223 children with suspected TB were enrolled with The median age was 31
months, 46% were female, 86% had received BCG, 57% were malnourished, and 10% were
HIV positive. 12% had TB disease (definite or probable), 35% did not have TB, while TB
could not be ruled out in 53%. Tuberculin skin test (TST) was positive in 20% of children
with TB. The majority of children (57%) were malnourished. 88% children with TB had
received prior BCG57. A study by Sharma S, a total of 74 deaths occurred out of total 1380
pediatric TB patients (78.38% were female) over preceding 6½ years with a mortality rate of
5.36%. A high index of suspicion and early referrals to centers equipped with TB
programmatic management facilities is essential for timely diagnosis and treatment of
pediatric TB to reduce mortality58. In our study, 44% cases were started with antitubercular
drugs, median age 6 years, 45.5% were female, 91% had received BCG, 100% were
malnourished, 9% were HIV positive and 9% were TST positive. Around 18.1 % of them
died.
There were 4 cases of intercostal drainage tube indications for pneumothorax in our study. In
6 cases there was need for readjustment of tube after insertion (within 27.6 ±10.8hrs) and in 4
cases there was need for reinsertion of tubes after removal (within 10.2 ± 6.5 hrs). This is
may be due to shifting of patients from PICU to other departments either for procedures
(insertion of tubes in PICU vs minor OT was 13:12) or for investigations (CT chest was done
for 7 cases); or even may be due to pathological variations of the cases (complications like
fistula formation in one case).Limitations of our study were small sample size and
unavailability of proper facility for all types of culture sensitivity and other procedures like
decortications, VATS.
CONCLUSION
In this prospective study, Staphylococcus aureus was the most common organism isolated
from the culture whereas 44% cases were treated with antitubercular treatment that reflects
how common tubercular pleural effusions are in pediatric age group in this area. Chest Xray
and bedside USG chest were done for every patient for diagnosis and follow up during
hospital stay. Pyothorax was the most common indication for ICD insertion and blocked tube
was the most common complication. Proper placement of tubes and evaluation of
complications related to chest tube may improve patient outcomes. 24% mortality in pediatric
population requiring intercostal tube drainage in our setting reflects need of early diagnosis
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and treatment as the key of management. More extensive studies beyond perspective
limitations are required in this topic of interest.
CONFLICT OF INTEREST
Nil
ABBREVIATIONS
ICD intercostal drainage, PICU pediatric intensive care unit, CBNAAT cartridge-based
nucleic acid amplification test, ADA Adenosine Deaminase, CT computed tomography,
VATS video assisted thoracoscopic surgery, BMI basal metabolic rate, HIV human
immunodeficiency virus, USG Ultrasonography, ATT antitubercular treatment, LAMA left
against medical advice, TST tuberculin skin test, ICTD intercostal tube drainage, TB
tuberculosis, BCG Bacillus Calmette-Guerin, OT Operation Theatre.
REFERENCES
1. Wang NS. Anatomy of the pleura. Clin Chest Med 1998;19(2):229-40.
2. Agostoni E, Zocchi L. Mechanical coupling and liquid exchanges in the pleural space.
Clin Chest Med 1998;19(2):241-60.
3. Alkrinawi S, Chernick V. Pleural infection in children. Semin Respir Infect
1996;11(3):148-54.
4. Le Monnier A, Carbonnelle E, Zahar JR. Microbiological diagnosis of empyema in
children: Comparative evaluations by culture, polymerase chain reaction, and
pneumococcal antigen detection in pleural fluids. Clin Infect Dis 2006;42(8):1135-40.
5. Saglani S, Harris KA, Wallis C, Hartley JC. Empyema: The use of broad range 16S
rDNA PCR for pathogen detection. Arch Dis Child 2005;90(1):70-3.
6. Izadi M, Afsharpaiman S, Jonaidi Jafari N. Immunization status of Iranian military
recruits against Bordetella pertussis infection (whooping cough). J Infect Dev Ctries
2011;5(3):224-6
7. Buckingham SC, King MD, Miller ML. Incidence and etiologies of complicated
parapneumonic effusions in children, 1996 to 2001. Pediatr Infect Dis J 2003;22:499-504.
8. Balfour-Lynn IM, Abrahamson E, Cohen G. BTS guidelines for the management of
pleural infection in children. Thorax 2005;60:i1
9. Schultz KD, Fan LL, Pinsky J. The changing face of pleural empyemas in children:
epidemiology and management. Pediatrics 2004;113(6):1735-40.
10. Gonzalez BE, Hulten KG, Dishop MK, Lamberth LB, Hammerman WA, Mason EO Jr, et
al. Pulmonary manifestations in children with invasive community-acquired
Staphylococcus aureus infection. Clin Infect Dis 2005;41(5):583-90.
11. Bryant RE, Salmon CJ. Pleural empyema. Clin Infect Dis 1996;22(5):747-62.
12. Brook I. Microbiology of empyema in children and adolescents. Pediatrics
1990;85(5):722-6.
13. Mamish S, Afsharpaiman S, Yousefi P, Recurrent pneumonia in children refer to CMCH.
Med J 2001;59(4);48-51
14. Soto-Martinez M, Massie J. Chylothorax: diagnosis and management in children. Paediatr
Respir Rev 2009;10(4):199-207.
15. Fischer GB, Andrade CF, Lima JB. Pleural tuberculosis in children. Paediatr Respir Rev
2011;12(1):27-30.
16. Lazarus AA, McKay S, Gilbert R. Pleural tuberculosis. Dis Mon 2007;53:16–21.
17. Lai YF, Chao TY, Wang YH, Lin AS. Pigtail drainage in the treatment of tuberculous
pleural effusions: a randomised study. Thorax 2003;58:149–51.
18. Cohen M, Sahn SA. Resolution of Pleural Effusions. Chest 2001;119:1547–62.
514

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 09, Issue 03, 2022

19. Munoz-Almagro C, Jordan I, Gene A. Emergence of invasive pneumococcal disease
caused by nonvaccine serotypes in the era of 7-valent conjugate vaccine. Clin Infect Dis
2008;46(2):174-82.
20. Chonmaitree T, Powell KR. Parapneumonic pleural effusion and empyema in children.
Review of a 19-year experience, 1962- 1980. Clin Pediatr (Phila) 1983;22(6):414-9.
21. Mocelin HT, Fischer GB. Epidemiology, presentation and treatment of pleural effusion.
Paediatr Respir Rev 2002;3(4):292-7.
22. Cruz AT, Starke JR. Clinical manifestations of tuberculosis in children. Paediatr Respir
Rev 2007;8(2):107-17.
23. Li ST, Tancredi DJ. Empyema hospitalizations increased in US children despite
pneumococcal conjugate vaccine. Pediatrics 2010;125(1):26-33.
24. Desrumaux A, Francois P, Pascal C. [Epidemiology and clinical characteristics of
childhood parapneumonic empyemas]. Arch Pediatr 2007;14(11):1298-303.
25. Givan DC, Eigen H. Common pleural effusions in children. Clin Chest Med
1998;19(2):363-71.
26. Qureshi NR, Gleeson FV. Imaging of pleural disease. Clin Chest Med 2006;27(2):193213.
27. Wilson, AG. Pleura and pleural disorders. In: Armstrong P, Wilson AG, Dee P, et al,.
Imaging of diseases of the chest. London: Mosby; 1995.p.641-716.
28. Blackmore CC, Black WC, Dallas RV, Crow HC. Pleural fluid volume estimation: a
chest radiograph prediction rule. Acad Radiol 1996;3(2):103-9.
29. Kelbel C, Borner N, Schadmand S. [Diagnosis of pleural effusions and atelectases:
sonography and radiology compared]. Rofo 1991;154(2):159-63.
30. Lipscomb DJ, Flower CD, Hadfield JW. Ultrasound of the pleura: an assessment of its
clinical value. Clin Radiol 1981;32(3):289-90.
31. Wolek R, Mason BJ, Reeser P, Zins JH. Pleural fluid: accuracy of computed tomography
in differentiating exudates from transudates. Conn Med 1998;62(5):259-65.
32. Aquino SL, Webb WR, Gushiken BJ. Pleural exudates and transudates: diagnosis with
contrast-enhanced CT. Radiology 1994;192(3):803-8.
33. Arenas-Jimenez J, Alonso-Charterina S, Sanchez-Paya J. Evaluation of CT findings for
diagnosis of pleural effusions. Eur Radiol. 2000;10(4):681-90.
34. Donnelly LF, Klosterman LA. CT appearance of parapneumonic effusions in children:
findings are not specific for empyema. AJR Am J Roentgenol 1997;169(1):179-82.
35. Jaffe A, Calder AD, Owens CM, Stanojevic S, Sonnappa S. Role of routine computed
tomography in paediatric pleural empyema. Thorax 2008;63(10):897-902.
36. Rao MSP, Chandra PS. A study of paediatric empyema thoracis presentation in a tertiary
care hospital in Visakhapatnam, India. Int J Contemp Pediatr 2018;5:572-5.
37. Estham KM, Freeman R, Kearns KM, Eltringham G, Clark J, Leeming J. Clinical
features, aetiology of empyema in children in the North East of England. Thorax
2004;59:522-5.
38. Zel SK, Kazeza, Kilic M, Koseogullaric AA, Yelmaza, Aygun AD. Conservative
treatment of post parapneumonic thoracic empyema in children. Surg Today
2004;34(12):1002-5.
39. Singh V. IAP Textbook of Paediatrics. 5th edn. Jaypee Publishers; 2013.p.478-80.
40. Satpathy SK, Behera CK, Nanda P. Outcome of parapneumonic empyema. Indian J
Pediatr. 2005;72:195-9.
41. Yilmaz E, Dugan Y, Aydinoglu AH. Parapneumonic empyema in children: conservative
approach. Turk J Pediatr 2002;44:134-8.

515

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 09, Issue 03, 2022

42. Hafen GM, Grenzbach AC, Moeller A, Rochat MK. Lack of concordance in
parapneumonic effusion management in children in central Europe. Pediatr
Pulmonol 2016;51:411–7.
43. Richards MK, McAteer JP, Edwards TC, Hoffman LR, Kronman MP, Shaw DW, et al.
Establishing equipoise: National survey of the treatment of pediatric para-pneumonic
effusion and empyema. Surg Infect (Larchmt) 2017;18:137–42.
44. Epaud R, Aubertin G, Larroquet M., Ducou-le Pointe H, Helardot P, Clement A, et al.
Conservative use of chest-tube insertion in children with pleural effusion. Pediatr Surg
Int 2006;22:357–62.
45. Carter E, Waldhausen J, Zhang W, Hoffman L, Redding G. Management of children with
empyema: pleural drainage is not always necessary. Pediatr Pulmonol 2010;45:475–80.
46. Balfour-Lynn IM, Abrahamson E, Cohen G, Hartley J, King S, Parikh D, et al. BTS
guidelines for the management of pleural infection in children. Thorax 2005;60:i1–21.
47. Islam S, Calkins CM, Goldin AB, Chen C, Downard CD, Huang EY, et al. The diagnosis
and management of empyema in children: a comprehensive review from the APSA
outcomes and clinical trials committee. J Pediatr Surg 2012;47:2101–10.
48. Feola GP, Hogan MJ, Baskin KM, Cahill AM, Connolly BL, Crowley JJ, et al. Quality
improvement standards for the treatment of pediatric empyema. J Vasc Interv
Radiol 2018;29:1415–22.
49. Picard E, Joseph L, Goldberg S, Mimouni FB, Deeb M, Kleid D, et al. Predictive factors
of morbidity in childhood parapneumonic effusion-associated pneumonia: a retrospective
study. Pediatr Infect Dis J 2010;29:840–3.
50. Proesmans M, Gijsens B, Van de Wijdeven P, De Caluwe H, Verhaegen J, Lagrou K, et
al. Clinical outcome of parapneumonic empyema in children treated according to a
standardized medical treatment. Eur J Pediatr 2014;173:1339–45.
51. Long AM, Smith-Williams J, Mayell S, Couriel J, Jones MO, Losty PD. ―Less may be
best‖ - pediatric parapneumonic effusion and empyema management: lessons from a UK
center. J Pediatr Surg 2016;51:588–91.
52. Goldin AB, Parimi C, LaRiviere C, Garrison MM, Larison CL, Sawin RS. Outcomes
associated with type of intervention and timing in complex pediatric empyema. Am J
Surg 2012;203:665–73.
53. Dorman RM, Vali K, Rothstein DH. Trends in treatment of infectious parapneumonic
effusions in U.S. children's hospitals, 2004-2014. J Pediatr Surg 2016;51:885–90.
54. Segerer FJ, Seeger K, Maier A, Hagemann C, Schoen C, van der Linden M, et al.
Therapy of 645 children with parapneumonic effusion and empyema—a German
nationwide surveillance study. Pediatr Pulmonol 2017;52:540–7.
55. Erlichman I, Breuer O, Shoseyov D, Cohen-Cymberknoh M, Koplewitz B, Averbuch D,
et al. Complicated community acquired pneumonia in childhood: different types, clinical
course, and outcome. Pediatr Pulmonol 2017;52:247–54.
56. Moral L, Toral T, Clavijo A, Caballero M, Canals F, Forniés MJ, et al. Population-Based
Cohort of Children With Parapneumonic Effusion and Empyema Managed With Low
Rates of Pleural Drainage. Front Pediatr 2021;9:621943.
57. Jain SK, Ordonez A, Kinikar A, Gupte N, Thakar M, Mave V, et al. Pediatric tuberculosis
in young children in India: a prospective study. Biomed Res Int 2013;2013:783698.
58. Sharma S, Sarin R, Sahu G, Shukla G. Demographic profile, clinical and microbiological
predictors of mortality amongst admitted pediatric TB patients in a tertiary referral
tuberculosis hospital. Indian J Tuberc 2020;67(3):312-319.

516

