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can avoid surgery.
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Background: Empyema thoracis in children causes significant morbidity. Standard treatment of Empyema thoracis includes tube drainage
and antibiotics. But the tube drainage often fails. Intrapleural Streptokinase has been used in empyema thoracis with good success rate.
Objectives: We evaluated the efficacy of intra-pleural Streptokinase in management of empyema thoracis even in advanced stages.
Patients and Methods: A total of 28 patients with empyema thoracis requiring intercostal tube drainage aged zero to twelve years were
included in the study who were admitted in Pediatric intensive care unit. 15,000 units/kg of Streptokinase was instilled into the pleural
cavity. Response was assessed by clinical outcome, after unclamping and subsequent chest radiography and serial chest ultrasounds.
Results: Streptokinase enhanced drainage in all patients with complete resolution of empyema thoracis in 26 patients. Two patients were
referred for surgery. Only 7.2% required surgery. Streptokinase was equally effective if started before or after seven days.

Conclusions: Intrapleural Streptokinase is the preferred treatment for treating pediatric empyema thoracis even in advanced stages and

1. Background

Empyema thoracis is an uncommon complication of
childhood pneumonia and general pediatricians may only
see a few cases in their career (1). Although mortality rates
in pediatric empyema thoracis are very low, empyema tho-
racis causes significant morbidity including substantial
health care costs and burden of care. Childhood empyema
thoracis occurs in 0.7 - 3.3 per 100,000 population world-
wide (1, 2). Recent studies in countries such as USA, Canada,
Spain, France, Scotland and England have suggested that
the number of cases of childhood empyema thoracis have
been increasing. The cause for this is unclear but a num-
ber of reasons have been postulated, including a decrease
in antibiotic use in primary care. Another suggestion has
been that the rise is related to the introduction of the 7-va-
lent pneumococcal vaccine (7v PVC) into national immu-
nization programs which has led to an increase in invasive
pneumococcal empyema thoracis disease caused by non-
vaccine serotypes (3-14). This view is in contrast to a number
of studies throughout the world, including Australia, which
has shown an increase in the prevalence of empyema tho-
racis prior to the introduction of the 7v PVC (1, 15, 16). Many
treatment options are available, however due to a lack of
quality research there is limited high grade evidence to
direct best standards of care. It is unclear whether optimal

management is closed tube drainage or video assisted tho-
raco-scopic surgery (VATS) followed by chest tube drainage
(17). In our country VATS is not widely available, so on failure
of medical treatment, open decortication is often needed.
As per newer guidelines isolated intercostal tube drainage
without fibrinolytics preferably be avoided (18).

2. Objectives

In our study we wanted to show the role of intrapleu-
ral streptokinase in an attempt to reduce the need for
surgery which is costly and cumbersome. We want to
reveal the age and sex distribution of empyema thoracis
patients, organism pattern, relation of outcome to the
different time of initiation of intrapleural streptokinase
and difference in ultimate outcome in terms of clinical
and radiological resolution.

3. Patients and Methods

A prospective study was done on children aged 0 to 12
years with features of empyema thoracis attended in
our tertiary care hospital Pediatric Intensive Care Unit
in the time frame of December 2012 to November 2014.
32 cases were taken but 4 of them left out without follow
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up or insignificant fluid collection. Empyema thoracis was
confirmed clinically, by chest x-ray and ultrasonography
(USG), laboratory investigations: organism on gram stain-
ing, pH < 7.2, cell count >10,000/uL. Decision for insertion
of chest tube was taken depending upon clinical condi-
tion of patients and radiologic and laboratory evidence.
All moderate to severe collections were selected and also
mild collections with significant respiratory distress or
deteriorating clinically and/or radiologically with conser-
vative treatment. Fluid was aspirated in all cases and exam-
ined by naked eye and was sent for routine and microscop-
ic examination (protein, lactic dehydrogenase, glucose,
total cells, differential count, cytological examination and
pH) along with culture sensitivity. Consent was taken from
legal guardians in preformed proforma after proper coun-
selling and approval was taken from institutional Ethical
committee prior to study and publication. Data were col-
lected in preformed proforma including age, sex, onset of
symptoms in three different age groups (< 12 months, 13
-24 months, > 24 months).

Chest tube was inserted with water seal drainage and
intrapleural streptokinase in a dose of 15,000 unit/kg
started by syringe pump (17). Duration of infusion was
one hour and clamping was done for four hours and
then free drainage was allowed. Duration of infusion
varied from three to twelve days depending on regular
clinical check-up, regular ultrasound assessment and
chest x-ray, the latter was done every three days until
resolution occurred. Intravenous antibiotics and sup-
portive management were continued as per our insti-
tutional protocol. Chest drain was removed on clinical
and radiological improvement when less than one mL|
kg per day of fluid was drained. After removal of chest
drain repeat x-ray was done immediately and after one
month, three months and six months. In two patients
re-insertion of chest tube was needed with prolonga-
tion of intrapleural streptokinase administration.
Two cases not responding clinically and radiologically
were referred to cardiovascular surgery department.
Response to treatment was defined as reduction of re-
spiratory distress, improvement of clinical finding in
the form of better air entry and improvement of x-ray
and ultrasonography finding. Resolution was defined
as complete or near complete disappearance of opacity
on chest x-ray and insignificant fluid in pleural space on
USG. Data were tabulated and statistical analyses were
performed with help of Epi Info (TM) 3.5.3. EPI INFO is a
trademark of the Center for Disease Control and Preven-
tion (CDC). Using this software, basic cross-tabulation,
inferences and associations were performed.

4. Results

In our study we divided twenty eight patients in three
age groups <12 months: 13 - 24 months, >24 months. 32.1%
(n=8) were in the first group, 53.6% (n =16) in the second
and 14.3% (n = 4) in the third. Among the study population

53.6% (n = 16) were female and 43.6% (n = 12) male. 71.4%
cases showed no growth on pleural fluid culture. Staphylo-
coccus aureus was detected in majority (17.9%) of cases, Pne-
mococcus and Hemophilus influenzae were detected in 7.1%
and 3.6% respectively. In the age group of <12 months 25%
of cases, and in 13 to 24 months age 37.5% of cases showed
growth in pleural fluid culture while in all patients above
24 months fluid was sterile. In this study 32.1% of patients
(n = 9) were started intrapleural streptokinase within 7
days of symptom onset (early starter) and 67.9 % (n =19)
received streptokinase after 7 days of onset of symptoms
(late starter). This value is statistically significant (z = 2.67,
P=0.007). Two of the early starters and sixteen of late start-
ers had multiloculated empyema thoracis on USG. Out of
28 patients only two (7.2%) required surgery, and 26 pa-
tients responded to intrapleural streptokinase along with
intravenous antibiotics which is statistically significant (z
=6.41,P=0).Surgery was needed in <12 month and 13 to 24
month age groups-one for each group. In each age group
intrapleural streptokinase is significantly successful in
reducing the need for surgery. After receiving intrapleural
streptokinase along with intravenous antibiotics the need
for surgery is reduced to minimal and statistically insignifi-
cant (P=1), whereas success of medical treatment is statisti-
cally significant (P=0.003). Streptokinase benefited both in
early and late starters and there was no statistically signifi-
cant difference in outcome regarding benefit of streptoki-
nase among the early and late starters (32 =1.02; P = 0.312).
44.4 % of patients in the age group of <12 months received
streptokinase before 7 days of onset of symptoms, 26.7% and
25% received the same before 7 days in 13 to 24 months and
> 24 months age groups. Two patients who required decor-
tication surgery were positive for Pnemococcus and Staphy-
lococcus aureus in pleural fluid culture. All patients were
followed up for six months as per protocol and all showed
resolution on chest x-ray. During our study no major com-
plication except bleeding from tube insertion site in three
patients needing pressure and stitch occurred.
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Figure 2. Age Wise Distribution of Patients Managed Medically or Surgi-
cally

5. Discussion

Empyema thoracis is an accumulation of pus in pleural
space. It is most often associated with pneumonia due
to Streptococcus pneumoniae, although Staphylococcus
aureus is most common in developing nations and Asia
(17). Haemophilus influenzae, group A Streptococcus, gram
negative organisms, tuberculosis, fungi, malignancy and
trauma are other causes. Empyema thoracis consists of
three stages-exudative phase (fibrinous exudates forms
on pleural surfaces), fibrinopurulent phase (fibrinous
septa form, causing lobulation and thickening of pari-
etal pleura), and organization phase. Though empyema
thoracis in children caries very little (20%) mortality as
compared to adults, it causes lots of morbidity and com-
plications. If pus is not drained in second phase it may
dissect through pleura into lung parenchyma leading
to bronchopleural fistula (BPF), pyopneumothorax, in
abdominal cavity or through chest wal | (empyaema ne-
cessitates). If organized lung may collapse and become
surrounded by thick inelastic peel. Option for drainage is
controversial. Some experts are in favor of VATS followed
by chest tube drainage, some experts opine in favor of
closed tube drainage with or without fibrinolytics, some
think of early decortication (19). We wanted to reveal the
role of intrapleural streptokinase in management of pe-
diatricempyema thoracis and alsoitsrole in reducing the
number of surgery. Often cases are referred to the tertia-
ry care hospital after several days of onset of symptoms.
We wanted to reveal the role of streptokinase in late (>
7 days) starters also. In this study statistically significant
number of cases was referred late (9 vs. 19). One of our
patients was started streptokinase even on 23rd day of ill-
ness and showed complete resolution. Decortication was
needed in two patients only both of them were started
streptokinase after 7 days as they were referred late but
rest 17 cases in this group were successfully managed by
medical treatment. All 9 patients who were administered
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streptokinase before 7 days needed no surgery. Only 2 pa-
tients out of 26 (7.2%) needed decortication. Failure rate
in our study is less than in other studies. In other studies
it is 19.44%, 8.1% (20, 21). Statistical significance of medi-
cal management over surgery has been demonstrated in
this study. Similar result was demonstrated by 22. Son-
nappa et al. (22), Thomson et al. (23), Khan et al. (24). A
recent meta-analysis of 10 trials (25) reported that intra-
pleural fibrinolytics reduced the need for surgery and du-
ration of hospitalization. Some are still favoring surgery.
In some studies VATS or surgery was preferred choice in
late (> 7 days) phase but we are showing that medical
management can reduce surgery even in late phase. Ekin-
gen et al. (26) showed success of medical management of
96% in early phase and 72.2% in late phase. So we suggest
that up to stage 2 (fibrinous phase) streptokinase must
be tried as it is safe and most often reduces the cost and
hazards of surgery. Although in our study we did not face
any major complication related to insertion of intercos-
tal tube or administration of streptokinase, coagulopa-
thy, intra-pleural hemorrhage, hemothorax, anemia and
shock were rarely reported (27).
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