
134 Asian Journal of Medical Sciences | Jun 2022 | Vol 13 | Issue 6

INTRODUCTION

Hippocrates in 600 B.C. defined empyema thoracis as a 
collection of  pus in the pleural cavity and advocated open 
drainage as its treatment.1 Acute respiratory infections are 
the most common illness of  childhood accounting for 50% 
of  all illness in under-fives and 30% in the 5–12 years age 
groups, largely involving the upper respiratory. However, 
about 5% involve the lower respiratory tract resulting in 
serious diseases, especially bacterial pneumonia.2 About 
40% of  bacterial pneumonia are said to be complicated by 

parapneumonic effusions, 10% of  which will evolve into 
empyema.3 Although the incidence of  empyema thoracis 
has declined in the west, it still remains a public health 
problem in developing countries due to low socioeconomic 
status, overcrowding, malnutrition, delay in diagnosis of  
pneumonia, and late referral to higher center. Malnourished 
children are predisposed to recurrent, severe, and 
complicated infections. We conducted this observational 
study to delineate the clinico-bacteriological profile of  
parapneumonic effusion and its outcome with different 
modes of  management.
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Background: Empyema thoracis is an accumulation of pus in the pleural space. It is estimated 
that 0.6% of childhood pneumonias progress to empyema, affecting 3.3/1,00,000 children. 
Various treatment options available include antibiotics alone or with chest tube drainage, 
intrapleural fibrinolytics, video-assisted thoracoscopic surgery, and open decortications. 
Aims and Objectives: (1) The objective of the study was to study clinico-epidemiological 
and lab profile of pediatric patients with pleural effusion of infective etiology and (2) to 
study outcome and short term follow-up. Materials and Methods: Prospective observational 
study conducted from June 2020 to May 2021 at the pediatric department of a tertiary 
care hospital, central India. Inclusion criteria: Children between 6 months and 14 years 
diagnosed with pleural effusion clinically and radiologically. Exclusion criteria: Effusion of 
traumatic or malignant origin. Detailed history, examination, and relevant investigations 
were recorded. Data were compiled and analyzed. Patients were treated with intercostal 
drainage, antibiotics and were referred for surgical intervention wherever necessary. 
Results: Thirty-five patients were included in this study. The mean age of the patients 
was 4.4 years. Fever (100%), cough (88.5%) and breathlessness (65.7%) were the most 
common symptoms found at admission. Staphylococcus aureus was the most common 
organism isolated from pleural fluid. In the present study, 77% (27) patients were treated 
with ICD and antibiotics, 11.5% patients required surgical intervention, and 11.5% patients 
responded to antibiotics alone. The mortality rate in our study was 5.7% and the rest 
of the patients were successfully discharged and followed up. Conclusion: Antibiotics 
and tube thoracostomy are effective methods of treating pyogenic empyema thoracis in 
children in resource poor settings.
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Aims and objectives
1) To study clinico-epidemiological and laboratory profile 

of  pediatric patients admitted with pleural effusion of  
infective etiology.

2) To study their outcome and short term follow up.

MATERIALS AND METHODS

This prospective, observational study was done at a tertiary 
care hospital in central India. The study was conducted 
over a period of  12 months (June 2020 - May 2021) after 
clearance from the Institutional Ethics Committee.

Inclusion criteria
Patients between age 6 months and 14 years diagnosed as 
pleural effusion clinically and radiologically during study 
period were included in the study.

Exclusion criteria
The following criteria were excluded from the study:
1. All patients with malignant or traumatic pleural 

effusion or with prior surgical intervention
2. All patients with pleural effusion secondary to CCF, 

Nephrotic syndrome, Dengue fever, etc.

After history taking and clinical examination, relevant 
investigations such as chest X-ray, ultrasound (USG) chest, 
and pleural fluid analysis including culture and sensitivity 
were done. Depending on the above results patients were 
either treated with antibiotics alone or antibiotic and 
intercostal drainage. Patients were referred for surgical 
intervention wherever necessary.

RESULTS

In this study, a total of  35 cases were enrolled out of  
which 54.2% (n=19) were males and 45.7% (n=16) were 
females. The mean age was 4.4 years. As per the analysis, the 
incidence of  parapneumonic effusion was more common 
in the age group of  6 months - 5 years (n=23) and 34.2% 
(n=12) cases were in the age group 6–14 years. Fever 
(100%), cough (88.5%), and breathlessness (65.7%) were 
the most common symptoms found at admission (Table 1).

The mean duration of  symptoms before admission in 
present study was 22 days (5–90 days). Chest X-ray was 
performed in all patients and showed pleural effusion. In 
the present study, right sided empyema was more common 
(62.2%) cases. In the present study, USG chest was done 
in all the patients and 11% patients had minimal effusion, 
40.5% had moderate effusion, and 48.5% had gross 
effusion. Mean hemoglobin (Hb) of  the patients enrolled 
in our study was 8.6 g/dL with 27% of  the patients having 

severe anemia (Hb <7 g/dL). About 60% of  our cases 
had leukocytosis (total leukocyte count [TLC] >10,000). 
In the current study, the average pleural fluid cell count 
was 10,080 cells/mm3 (100–25,000) with lymphocyte 
predominance (63%). Yield of  pleural fluid culture in our 
study was 26%. The most common organism being isolated 
was Staphylococcus aureus in 88.8%. One case was positive 
for Pseudomonas (Table 2).

In our study, blood culture was positive in 28.5% cases 
with eight blood cultures positive for S. aureus, one for 
Pseudomonas, and one for Acinetobacter (Table 3).

Of  the ten patients having tubercular effusion the diagnosis 
of  tuberculous (TB) was established on microbiological 
confirmation by Cartridge based nucleic acid amplification 
test (CBNAAT), of  either sputum or pleural fluid, in 
50% (five cases) patients. In the remaining patients, this 
diagnosis was based on clinical grounds, that is, strong 
history of  TB contact, Mantoux test positive, pleural 
fluid cytology, and radiological appearances consistent 
with active tuberculosis. In the present study, 77% (n=27) 
patients were treated with ICD and antibiotics alone, 
11.5% (n=4) patients required surgical intervention, and 
11.5% (n=4) patients responded to antibiotics alone and 
did not require drainage of  the effusion due to the small 
size. Two patients needed both intercostal drainage and 
decortication and two patients were treated by video-
assisted thoracoscopic surgery (VATS).

Table 2: Organism isolated from pleural fluid 
culture
Type of organism No. of cases Percentage
Staphylococcus aureus 8 22.8
Pseudomonas 1 2.8
No growth 26 74.2

Table 3: Blood culture profile of patients with 
pleural effusion
Type of organism No. of cases Percentage
Staphylococcus aureus 8 22.8
Pseudomonas 1 2.8
Acinetobacter 1 2.8
No growth 25 71.4

Table 1: Clinical presentation of cases with 
pleural effusion
Symptoms No. of cases Percentage
Fever 35 100
Cough 31 88.5
Tachypnea 27 77.1
Breathlessness 23 65.7
Chest pain 13 37.1
Hypoxia 12 34.2
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The most common first-line antibiotic started in our study 
was intravenous ceftriaxone and intravenous vancomycin. 
The mean duration of  intravenous antibiotic in our study 
was 14 days. Later oral antibiotics were given for 2–4 weeks 
at the time of  discharge. The median duration of  chest tube 
drainage in our study was 7 days and the mean duration of  
hospital stay was 19 days. The mortality rate in our study 
was 5.7%. All the patients discharged were followed up after 
1st week, 3rd week, 6th week and if  available at 3 months. 
About 48% patients came for 1st follow-up, 32% patients 
at 3rd week follow-up, and only 16% of  the patients at 
6th week follow-up. Most common symptom at 1st week 
follow-up was cough in 33% patients and pain at the ICD 
site in 25% patients which eventually resolved at further 
outpatient department (OPD) visits.

DISCUSSION

Out of  the total cases, 54.2% (n=19) were males and 
45.7% (n=16) were females. The male: female was about 
1:1. About 2/3rd of  the patients in the present study were 
younger than 5 years and 1/3rd cases were in the age 
group 6–14 years which is consistent with other previous 
studies. In a study by Baranwal et al., and Agarwal et al., 
66.5% and 79.9 % of  the cases, respectively, were below 
the age of  5 years.4,5 In the present study, mean age of  
patients at presentation was 4.4 years which was similar to 
the study conducted by Das et al., (mean age=4.74 years).6

In our study, 62.8% cases were undernourished, similar to 
studies conducted by Baranwal et al., (62%) and Agarwal 
et al., (64.6%).4,5 Pneumonia is common in malnourished 
children and frequently associated with fatal outcomes.7,8 A 
systematic review has reported higher mortality in children 
with pneumonia with severe malnutrition than moderate 
malnutrition.9

Fever (100%), cough (88.5%), and breathlessness (65.7%) 
were the most common symptoms found at admission 
similar to other studies. Kumar et al., reported 90% cases 
with fever, cough and breathlessness.10 Das et al., reports 
similar symptomatology with fever in 96.7% cases, cough 
in 90%, and breathing difficulty in 66.7%.6 The mean 
duration of  symptoms before admission in present study 
was 24 days (5–90 days). As per the study by Das et al., this 
duration was 11.5 days.6 This difference could be due to 
higher patients with tubercular effusion in our study which 
were excluded from the study of  Das et al.

Chest X-ray was performed in all patients and showed 
pleural effusion. In the present study, right sided empyema 
was more common (62.2%) cases. Similar findings were 
observed in Rao et al., (62.5%).11 Anatomically right sided 

bronchus is more in line with trachea than that of  the left 
side. Hence, lung infections are more common on the 
right side and empyema is also common on the right side.6

In the present study, USG chest was done in all the 
patients and 11% patients had minimal effusion, 40.5% 
had moderate effusion, and 48.5% had gross effusion. 
Septated effusion was present in 11.1% cases. Rao et al., 
found gross pleural effusion in 41.6% cases.11 About 77% 
of  the total enrolled patients had underlying consolidation. 
Similar results were also found by Agarwal et al., (60%)5 
implying that most cases occurred as a complication of  
bacterial pneumonia.

Mean Hb of  the patients enrolled in our study was 
8.6 g/dL with 27% of  the patients having severe anemia 
(Hb <7 g/dL). About 60% of  the cases in our study had 
leukocytosis (TLC >10,000) versus 32% cases in the study 
by Mehta et al. This difference in TLC count could be 
because Mehta et al., study included transudative causes of  
pleural effusion in addition to parapneumonic effusion.12

In the current study, the average pleural fluid cell count 
was 10,080 cells/mm3 (100–25,000) with lymphocyte 
predominance (74%). In a 15-year long single-center cohort 
study conducted at University Children’s Hospital Zurich 
of  parapneumonic effusion polymorphonuclear cells were 
found predominantly.13 This could be explained by the 
fact that our study had a large number of  patients having 
tubercular effusion. High lymphocyte predominance in 
exudative effusions favors tubercular etiology.6

Yield of  pleural fluid culture in our study was 26% with 
the most common organism being isolated was S. aureus 
in 88.8%. One case was positive for Pseudomonas. This low 
yield of  culture could be due to prior use of  antibiotics 
and late referral. Another reason for this low yield could 
be the lack of  use of  molecular methods for diagnosis, 
which greatly enhances the chances of  detection of  the 
etiological agents, even in previously treated patients.14 
Similar results were found by Rao et al., culture was positive 
in 37.5% with S. aureus was the major organism that was 
isolated in 16.6%.11

In our study, blood culture was positive in 28.5% cases 
with eight blood cultures positive for S. aureus, one for 
Pseudomonas, and one for Acinetobacter. The rate of  isolation 
was higher as compared to other studies. In the study done 
by Kumar et al., only one blood culture was positive out 
of  25 cases10 and Baranwal et al., had 5% blood cultures 
positive.4

Out of  35 cases in our study one patient also presented 
with pericardial effusion, culture of  which was positive for 
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Escherichia coli but no organism could be isolated from either 
pleural fluid or blood in that patient. Of  the ten patients 
having tubercular effusion the sensitivity of  CBNAAT for 
picking up diagnosis was 50% and in rest this diagnosis was 
established on clinico-radiological basis. CBNAAT detects 
MTB genetic material and has a sensitivity ranging from 
28% to 81% for pleural fluid.15

In the present study, 77% (n=27) patients were treated 
with ICD and antibiotics, 11.5% (n=4) patients required 
surgical intervention, and 11.5% (n=4) patients 
responded to antibiotics alone and did not require 
drainage of  the effusion due to the small size. In the 
study done by Baranwal et al., the success rate of  
medical management over surgery was 79% which is 
similar to our finding.4 In our study, two patients needed 
both intercostal drainage and decortication. They had 
presented after 15 days and had thick septations with 
organized empyema on computed tomography (CT) 
scan and died in the post-operative period; two patients 
were treated by VATS.

Surgery is needed in persistent sepsis and pleural collection 
despite ICD and antibiotics. VATS, mini-thoracotomy, and 
decortication are available options. The evidence-based 
criteria to guide the decision on when a child should 
proceed to surgery is lacking and consequently there is 
little consensus on the role of  medical versus surgical 
management or early versus late surgery.16

A meta-analysis comparing operative and non-operative 
procedures has also concluded that conservative 
management leads to recovery in more than 76% of  
the patients. However, the study demonstrated that a 
less invasive primary operative procedure like VATS has 
the potential to interrupt the progression of  empyema, 
decrease the pain and discomfort associated with prolonged 
thoracostomy tube usage and reduce the total duration of  
hospital stay.17

The mortality rate in our study was 5.7% which was similar 
to other studies; Tiryaki et al., (5%)18 and Agarwal et al., 
(7.8%).5 The British Thoracic Society (BTS) recommends 
that all patients with significant pleural infection should 
be treated with antibiotics and drainage of  the pleural 
fluid.16 The most common first-line antibiotic started in 
our study was intravenous ceftriaxone and intravenous 
vancomycin. Information on optimal duration of  
parenteral therapy is lacking. In a 10-year study done at 
PGIMER, Chandigarh, India antibiotics were administered 
orally after patients became afebrile, respiratory distress 
subsided, and significant loculations were ruled out, usually 
after 7–14 days.4 The BTS also recommends intrapleural 
fibrinolytics in complicated parapneumonic effusion or 

empyema.16 However, a multicentric randomized double 
blinded study reported that there was no benefit from 
streptokinase in terms of  mortality, rate of  surgery, 
radiographic outcomes, or duration of  hospital stay.19 As 
this facility was not available in our hospital none of  our 
patients received this modality of  treatment.

The median duration of  chest tube drainage in our 
study was 7 days consistent with the previous studies 
Kumar et al. (8 days),10 Agarwal et al. (8 days),5 and Rao 
et al. (11 days).11 The mean duration of  hospital stay in 
our study was 19 days. Similar results were also found 
in other studies Das et al. (16 days).6 All the patients 
discharged were followed up after 1st week, 3rd week, 
and 6th week and if  available at 3 months. About 48% 
patients came for 1st follow-up, 32% patients at 3rd week 
follow-up and only 16% of  the patients at 6th week follow-
up. Most common symptom at 1st week follow-up was 
cough in 33% patients and pain at the ICD site in 25% 
patient which eventually resolved at further OPD visits. 
A prospective observational study on the long-term 
follow-up of  pediatric pleural empyema demonstrates 
that although a large proportion of  children continued 
to exhibit signs and symptoms of  pleural empyema in the 
month following discharge from hospital, in most cases, 
resolution occurred within 12 months.20

Limitations of the study
The sample size was limited to make comparisons and 
to draw conclusions for the general population. Study 
was conducted in a tertiary hospital where cases referred 
from other hospitals mostly with complications, so this 
population is not representative of  general population. 
CT scan of  the chest was not done in all the cases due to 
financial constraint as most of  the patient’s belonged to 
lower socioeconomic class.

CONCLUSION

Empyema in children causes significant morbidity which can 
be reduced by prompt and adequate treatment of  bacterial 
pneumonia. The present study highlights the predominance 
of  S. aureus as an etiological agent. It also highlights that 
antibiotics and tube thoracostomy are effective methods of  
treating pyogenic empyema thoracis in children in resource 
poor settings. Patients presenting later in the clinical course 
and not responding to conservative management should 
be referred earlier for surgery.

ACKNOWLEDGMENTS

None.



Jha, et al.: Clinico-epidemiological profile of infective pleural effusion in children

138 Asian Journal of Medical Sciences | Jun 2022 | Vol 13 | Issue 6

REFERENCES

1. Adams F. The Genuine Works of Hippocrates, Baltimore: William 
and Wilkins Company; 1939. p. 51-52.

2. Light RW and Rodriguez RM. Management of parapneumonic 
effusions. Clin Chest Med. 1998;19(2):373-382.

 https://doi.org/10.1016/s0272-5231(05)70084-8
3. Bender JM, Ampofo K, Sheng X, Pavia AT, Cannon-Albright L 

and Byington CL. Parapneumonic empyema deaths during past 
century, Utah. Emerg Infect Dis. 2009;15(1):44-48.

 https://doi.org/10.3201/eid1501.080618
4. Baranwal AK, Singh M, Marwaha RK and Kumar L. Empyema 

thoracis: A 10-year comparative review of hospitalised children 
from South Asia. Arch Dis Child. 2003;88(11):1009-1014.

 https://doi.org/10.1136/adc.88.11.1009
5. Agarwal N, Taneja S, Saxena R and Verma A. Clinical profile, 

complications, morbidity and outcome of empyema thoracis 
in children in a tertiary care centre. Int J Contemp Pediatr. 
2018;5:967-972.

 http://dx.doi.org/10.18203/2349-3291.ijcp20181523
6. Dass R, Deka NM, Barman H, Duwarah SG, Khyriem AB, 

Saikia MK, et al. Empyema thoracis: Analysis of 150 cases 
from a tertiary care centre in North East India. Indian J Pediatr. 
2011;78(11):1371-1377.

 https://doi.org/10.1007/s12098-011-0416-y
7. Phelan, Landau PC and Olensky A. Respiratory Illness in 

Children. 2nd ed. Oxford, United Kingdom: Blackwell Scientific 
Publications; 1982. p. 29-47.

8. Bryant RE. Pleural effusion and empyema. In: Mandell GL, 
Bennet JE and Dolin R, editors. Mandell, Douglas and Bennett’s 
Principle and Practice of Infectious Diseases. 4th ed., Vol. 1. 
New York. Churchill Livingstone; 1995. p. 637-41.

9. Chisti MJ, Tebruegge M, La Vincente S, Graham SM and 
Duke T. Pneumonia in severely malnourished children in 
developing countries mortality risk, aetiology and validity of 
WHO clinical signs: A systematic review. Trop Med Int Health. 
2009;14(10):1173-1189.

 https://doi.org/10.1111/j.1365-3156.2009.02364.x
10. Kumar A, Sethi GR, Mantan M, Aggarwal SK and Garg A. 

Empyema thoracis in children: A short term outcome study. 
Indian Pediatr. 2013;50(9):879-882.

 https://doi.org/10.1007/s13312-013-0232-8
11. Rao MS and Chandra PS. A study of paediatric empyema thoracis 

presentation in a tertiary care hospital in Visakhapatnam, India. 

Int J Contemp Pediatr. 2018;5(2):572-575.
 http://dx.doi.org/10.18203/2349-3291.ijcp20180557
12. Mehta P, Rathod KG, Bhalla K and Nanda S. To study the 

clinical profile of children with pleural effusion at a Tertiary Care 
Center in North India: A prospective study. Indian J Child Health. 
2017;4(3):438-441.

 https://doi.org/10.32677/IJCH.2017.v04.i03.039
13. Sauteur PM, Burkhard A, Moehrlen U, Relly C, Kellenberger C, 

Ruoss K, et al. Pleural tap-guided antimicrobial treatment for 
pneumonia with parapneumonic effusion or pleural empyema in 
children: A single-center cohort study. J Clin Med. 2019;8(5):698.

 https://doi.org/10.3390/jcm8050698
14. Le Monnier A, Carbonnelle E, Zahar JR, Le Bourgeois M, 

Abachin E, Quesne G, et al. 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):1135-1140.

 https://doi.org/10.1086/502680
15. Lewinsohn DM, Leonard MK, LoBue PA, Cohn DL, Daley CL, 

Desmond E, et al. Official American thoracic society/infectious 
diseases society of America/centers for disease control and 
prevention clinical practice guidelines: Diagnosis of tuberculosis 
in adults and children. Clin Infect Dis. 2017;64(2):111-115.

 https://doi.org/10.1093/cid/ciw778
16. 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(Suppl 1):i1-i21.

 https://doi.org/10.1136/thx.2004.030676
17. Avansino JR, Goldman B, Sawin RS and Flum DR. Primary 

operative versus nonoperative therapy for pediatric empyema: 
A meta-analysis. Pediatrics. 2005;115(6):1652-1659.

 https://doi.org/10.1542/peds.2004-1405
18. Tiryaki T, Abbasoglu L and Bulut M. Management of thoracic 

empyema in childhood. Pediatr Surg Int. 1995;10:534-536.
19. Balci AE, Eren S, Ulkü R and Eren MN. Management of 

multiloculated empyema thoracis in children: Thoracotomy 
versus fibrinolytic treatment. Eur J Cardiothorac Surg. 
2002;22(4):595-598.

 https://doi.org/10.1016/s1010-7940(02)00379-2
20. Cohen E, Mahant S, Dell SD, Traubici J, Ragone A, 

Wadhwa A, et al. The long-term outcomes of pediatric pleural 
empyema: A prospective study. Arch Pediatr Adolesc Med. 
2012;166(11):999-1004.

 https://doi.org/10.1001/archpediatrics.2012.1055

Authors’ Contributions:
RJ- Concept and design of the study, prepared the first draft of manuscript; AB- Interpreted the results and reviewed the manuscript preparation; 
DC- Preparation and revision of manuscript.

Work attributed to:
Mahatma Gandhi Medical College and M.Y. Hospital, Indore (Madhya Pradesh) India.

Orcid ID:
Dr. Rhishita Jha -  https://orcid.org/0000-0002-9941-3627
Dr. Dharmanshu Chaube -  https://orcid.org/0000-0001-5386-2358

Source of Funding: None, Conflicts of Interest: None.


