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Öz

Introduction 

Pleural empyema is a purulent fluid presence in the pleural 
space and is a known and frequently encountered complication of 
pneumonia in children. In 40-50% of patients hospitalized with acute 
bacterial pneumonia, parapneumonic effusion is known to develop 
(1). Approximately 10% of these patients are in the complicated clinical 
table and effective drainage is required for resolution (2). Pleural 
empyemas lead to high rate of morbidity and mortality although 
antimicrobial treatment opportunities and pleural space drainage 
space choices are on the increase (3). 

Ampiyem, plevral boşlukta pürülan sıvı varlığı olup çocuklarda pnömoninin 
bilinen ve sık rastlanan bir komplikasyonudur. Plevral ampiyemler, antimikrobiyal 
tedavi olanaklarının ve plevral boşluk drenaj seçeneklerinin artmasına rağmen 
çocuk hastalarda da yüksek oranda morbidite ve mortaliteye neden olmaktadır. 
Streptococcus pyogenes ampiyemin nadir görülen nedenlerindendir. Bu makalede 
hipotansiyon ve hipoksinin eşlik ettiği ağır bir klinik tabloda başvurmuş olan 
ve torakas tüpü ile kapalı sualtı drenajına rağmen düzelmeyen ampiyemli on 
dört yaşında bir kız olgu sunulmuştur. Beş defa fibrinolitik streptokinaz tedavisi 
uygulandıktan sonra tablosu düzelmiş olup, altı hafta kadar geniş spektrumlu ikili 
antibiyotik kullanılmıştır. Streptococcus pyogenes’in neden olduğu bu ampiyem 
tablosunu yönetimindeki güçlükler nedeniyle sunmayı amaçladık.

Empyema is the presence of purulent material in the pleural cavity, and it is a 
well-known and frequent complication of pneumonia in children. Despite the 
new antimicrobial treatment options and the different drainage techniques, 
parapneumonic pleural empyema still represents a significant cause of morbidity 
and mortality. Streptococcus pyogenes is an infrequent cause of empyema. In this 
article, we will present a four-teen years old girl with empyema who presented 
with severe additional clinical symptoms including hypotension and hypoxia. 
Streptokinase is five times table fibrinolytic therapy improved after implementation 
of broad-spectrum antibiotics, has been used up to six weeks. We wanted to 
present this case because of the challenges that we faced in the management of 
the disease.
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Streptococcus pneumonia, widely encountered 
sample of culture-positive pleural empyema, is 
known to be dependent on Staphylococcus aureus 
and Haemophilus influenza. Streptococcus pyogenes 
is another microorganism mostly giving rise to upper 
respiratory infections, however, rarely leading to 
pleural empyema. A 14 year-old female case was 
presented in this study in which Streptococcus 
pyogenes was determined to be an agent and followed 
in a difficult table that could cause hypotension and 
hypoxia. 

Case Report

A 14 year-old girl referred to hospital with 
weakness, loss of appetite, fever, difficulty in breathing 
and cough complaints that were going on for 10 days. 
It was stated that the patient had used an antibiotic 
for 7 days due to her upper respiratory tract infection 
two weeks ago. No characteristic was identified in 
the personal background and family history of the 
case. In her physical examination; cardiac pulse: 108/
min, respiratory rate: 40/min, oxygen saturation: 
92%, blood pressure: 80/60 mmHg, weight: 50 kg 
(25-50 p), height: 160 cm, overall situation: mean, 
weak and dehydrated, conscious; dyspnea and 
tachypnea were present, oropharynx was hyperemic, 
mobile lymphadenopathy sized 1x1 cm was present 
in the right cervical. In the pulmonary auscultation, 
respiratory sounds reduced significantly in the right 
hemithorax and tuber was heard as murmur in the 
right hemithorax again. No pathological findings were 
identified in the other system examinations. In the 
laboratory analyses; in the memogram; leucocyte: 
36,100/mm3 (85% neutrophile, 10% banded 
neutrophil, 5% lymphocyte), hemoglobin: 11.8 g/dL, 
hematocrit: 33%, mean corpuscular volume: 83 fL, 
thrombocyte: 381.000/mm3, C-reactive protein (CRP): 
288 mg/L (0-6 mg/L), sedimentation: 80 mm/hour.  
In the blood biochemistry; sodium: 131 mmol/L, 
potassium: 5.5 mmmol/L, total protein: 6.9 g/dL, 
albumin: 2.9 g/dL, in the artery blood gas pH: 7.50, 
pCO2 25 mmHg, pO2 57 mmHg, HCO3 22 mmol/L, BEB: 
-3, SaO2 91. 

In the PA lung graphy, diffuse opasity was 
observed in the medium and lower lobes of right 
lung (Figure 1). The patient was pre-diagnosed 
with pleural effusion secondary to pneumonia with 
anamnesis, examination and lung graphy findings; 

thoracentesis was performed after thorax computed 
tomography (CT) had been taken. The fluid obtained 
in thoracentesis appeared as liquid purulent. In the 
microscopic examination, massive leukocytes and 
gram (+) chains of cocci were seen. 

In the thorax CT examination of the patient, 
however, free fluid accumulation was determined 
in consolidation area involving air bronchogram in 
lower lobe of right lung and amid pleural leaves in 
the right hemithorax and atelectatic area in the right 
medium lobe (Figure 2). In the pleural fluid culture 
conducted, group A beta hemolytic Streptococcus 
(AGBHS, Streptococcus pyogenes) multiplied. No 
reproduction was seen in the sputum culture, ASO 
value 288 IU/mL was found high (normal; 0-200). 
Mycobacterium tuberculosis could not be identified 
in the pleural fluid direct examination and culture.  
The patient was initiated oxygen with nasal cannula, 
IV fluid due to hypotension and dopamin 5 mcg/
kg/day. Owing to her empyema and pneumonia, 
dual antibiotic treatment was commenced including 
ceftriaxone 100 mg/kg/day as 2 dose intravenous 
application and vancomycin 40 mg/kg/day as 4 
isodose by intravenous infusion. Thoracostomy tube 
was affixed to right hemithorax of the case, 450 mL 
purulent, exudative fluid was drained, in the yellow-
purulent material; leukocyte count 21,500/mm3 
(90% polymorphonuclear leukocyte), glucose 6 mg/
dL, protein 3220 mg/dL and pH was determined as 

Bulut et al. A Rare Cause of Empyema in Children: Streptococcus pyogenes

Figure 1. Opacity in the right lung middle-lower lobe (chest 
X-ray)
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7.11. On the 3rd day of the treatment, the control lung 
graphy of the case whose respiratory complication 
and high fever were continuing was taken and it was 
seen that opacity significantly increased in her right 
hemithorax (Figure 3). The patient was evaluated by 
a pediatric surgeon and fibrinolytic treatment was 
recommended. 250.000 U streptokinase from thorax 
tube was applied in 100 mL serum physiologic as 
one dose. This application was repeated every two 
days and five times, approximately 100 mL purulent 
hemorrhagic fluid was attained after every application. 

The antibiotic treatment of the case was discontinued 
by completing the treatment 4 weeks after her 
clinical findings and lung graphy ameliorated and she 
was discharged provided that she would come for 
the polyclinic control. Written and oral consent was 
acquired from the patient and her mother in terms of 
the study. 

Discussion

Streptococcus is an immobile, asporous and gram-
positive cocci shaped bacterium. Streptococcus types 
differ from each other in terms of hemolysis that they 
form in blood agar within themselves. If there is a 
hemolysis in the form of transparent zone around the 
colony in blood agar, it is called as beta; if there is a 
partial hemolysis with the greenish zone, it is called 
as alpha and if there is no hemolysis, it is named as 
nonhemolytic. Beta-hemolytic Streptococcus types 
are those responsible for most significant clinical 
tables in humans and this group is divided into more 
than 20 serogroups (A,B,C etc.) compared to C antigen 
on the cell wall. Among them, group A (GABHS) (S. 
pyogenes) is most commonly type composing infection 
in humans. They most frequently lead to clinical 
tables such as; pharyngitis, tonsillitis, red skin and 
soft tissue infections (impetigo, ecthyma, erysipelas), 
streptococcal toxic shock syndrome and rarely cause 
pneumonia, empyema, endocarditis, pericarditis, 
omphalitis, cellulitis and myositis. Empyema caused 
by Streptoccus pyones is rarely seen, on the other 
hand, it proceeds quite seriously. The bacterium 
creates an infection in the upper airways and then in 
the lung through airway and gives rise to empyema 
(4). Although S. pneumonia, S. aureus and H. influenza 
are most commonly encountered in the empyema 
etiology, group A Streptococcus types, gram-negative 
organisms, tuberculosis, fungi and malignancy are 
other rarely determined causes. In a study conducted 
by Celayir et al. (5), S. pyogenes was identified in only 
one out of 47 cases with empyema. GABHS could not 
be produced in 21 out of 85 cases with empyema that 
reproduction was determined in a study performed 
by Ertuğrul et al. (6). In a study published in 2014 
by Sakran et al. (7), reproduction was identified in 
32% of children with pleural empyema in 17-years 
of research, GABHS positivity remained at 1%. In 
another study where 602 cases were analyzed from 

Figure 2. Consolidation site with air bronchogram in the 
right lung lower lobe, atelectatic area in the middle lobe 
and fluid accumulation in the right hemithorax (thorax 
computerized tomography)

Figure 3. Significantly increased opacity in right 
hemithorax (control chest X-ray)
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all ages, however, GABHS reproduction rate was found 
as 3% in 324 cultures cultivated in pleural fluid (8).  
Parapneumonic effusion and empyema are often 
seen in spring and winter months. Males are more 
affected by this condition than females. Although 
many pediatric patients were healthy previously, 
pediatric patients having underlying cerebral palsy, 
hypogammaglobulinaemia, chronic granulomatous 
diseases, Down syndrome, congenital heart disease, 
prematurity, cystic fibrosis, predisposing diseases 
such as tuberculosis and esophageal stricture were 
also reported (9). In the anamnesis of the patient, 
acute pharyngitis table ended 20 days ago was stated; 
ASO positivity was also a proof that she had GABHS 
infection. In addition, immunoglobulin and other 
primary immunological evaluations were also normal. 

Parapneumonic effusion or the clinical course of 
empyema, causative organisms (aerob/anaerob), 
pus amount in pleural cavity, previous antibiotic 
treatment varied from medical condition of the 
patient. Most commonly seen symptom in patients 
with empyema is persistent fever and other popular 
findings are weakness, loss of appetite, mild non-
productive cough, pleuritic chest pain, mild dyspnea 
and loss of weight (10). The patient with empyema 
has a toxic appearance. Empyema should be taken 
into consideration when pneumonia has a septic 
course or existing symptoms exacerbate. Antibiotic 
treatment can make clinical table less apparent and 
the differentiation of pneumonia and empyema can 
become difficult. Most encountered symptoms are 
short-interrupted breathing (82%), fever (81%), cough 
(70%) and chest pain (67%). All these symptoms are 
also seen in pneumonia. From time to time patients 
can show indications with severe breathing difficulty 
and sepsis findings involving hypotension (11). 
The patient brought to our emergency service by 
ambulance was found out to have had fever, cough, 
side pain, weakness and loss of appetite complaints 
for 10 days; a pharyngitis table ended approximately 
three weeks ago and was brought to our service 
after she had developed breathing difficulties and 
hypotension table. The patient with quite high 
leukocyte, CRP, erythrocyte sedimentation rate was 
also determined to have high ASO value when there 
was a Streptoccus pyones reproduction in pleural fluid 
culture. 

Despite all diagnosis techniques, the presence 
of parapneumonic effusion and empyema and 
their distinctions (necessary for treatment) can 
be accurately disclosed by thoracentesis. 30-50 cc 
pleural fluid obtained by 18-19 G needles is examined 
in terms of macroscopic, microscopic, biochemical 
and microbiological parameters. If there is a clinical 
suspicion; tuberculosis, fungi culture and staining are 
performed. Purulent fluid is diagnostic for empyema. 
Cloudy fluid must be centrifuged to identify if the 
reason for cloudiness is due to leucocytes or lipids. After 
centrifuge, transparent fluid leucocytes are suggestive 
of cloudy fluid lipids. If pleural fluid is transparent in 
the first thoracentesis; the distinction of exudate 
or transudate should be carried out. Thoracentesis 
material of the case was dirty grey-green, and had 
a viscous consistent. Massive leukocytes were seen 
in microscopy and diplococcus that makes gram-
positive chain was noticed but not acid fast bacilli and 
tuberculosis culture concluded as negative. Sputum 
and throat culture taken simultaneously resulted in 
as negative. Sputum and throat cultures turned out 
as negative were linked with the effect of empiric 
antibiotic that was used prior to hospitalization. 

Although the treatment of parapneumonic 
empyema of children is similar to that of adults’, 
treatment implementations of children are still 
contradictive. Numerous studies have defended 
that operative interventions are rarely necessary, on 
the other hand, some have suggested the benefits 
of early decortication in selected cases (12-15). Its 
specific treatment should be planned according to 
the phase of the disease at the time of diagnosis, 
the degree of lung pressure and overall condition of 
the patient. However, tube thoracostomy should be 
the first treatment in parapneumonic empyema of 
childhood despite everything because it has been 
determined that success rate was at 80-90% with only 
tube thoracostomy (15). Antibiotic selection must be 
conducted with regard to patient’s culture outcome 
and/or his/her age and most likely microorganisms for 
predisposing situations.

Despite closed underwater tube thoracostomy 
and antibiotic treatment eligible for antibiogram, 
fibrinolytic agent from thoracostomy tube was applied 
to our case whose hypotensive and dyspneic table 
did not retreat. An important situation that drew our 
attention here was that empyema table caused by 
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Streptoccus pyones progressed quite severely and led 
to pleural cohesions and therefore, we had to apply 
streptokinase for five times. 

Streptococcus pyogenes is one of the rare agents 
of empyema. It can give rise to complications such 
as severe clinical table and pleural cohesion. In the 
treatment, multidisciplinary approach is crucial as well 
as appropriate duration and antibiotic dose initially.
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