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The causative organisms of pediatric empyema in Korea
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Purpose : In spite of medical advances, empyema is a serious complication of pneumonia in children.
Vaccination practices and antibiotic prescribing practices promote the change of clinical mani-
festations of empyema and causative organisms. So we made a nationwide clinical observation of 122
cases of empyema in children from 32 hospitals during the 5 year period from September 1999
to August 2004.

Methods : Demographic data, and clinical information on the course and management of empyema
patients were collected retrospectively from medical records in secondary and tertiary hospitals in Korea.
Results : One hundred twenty two patients were enrolled from 35 hospitals. The most frequent age
group was 1-3 years, accounting for 48 percent of all cases. The male to female sex ratio was 1.2:1.
The main symptoms were cough, fever, respiratory difficulty, lethargy and chest pain in order of
frequency. Hematologic findings on admission revealed decreased hemoglobin levels (10.4+1.6 g/dL)
and increased leukocyte counts (16,234.3+10,601.8/uL). Pleural fluid obtained from patients showed
high leukocyte counts (30,365.8+64,073.0/uL), high protein levels (522.3+1582.3 g/dL), and low glucose
levels (88.1£523.5 mg/dL). Findings from pleural fluid cultures were positive in 80 cases(65.6
percent). The most common causative agent was Streptococcus pneumoniae. The majority of patients
were treated with antibiotics and closed drainage. Some patients needed open drainage (16.4 percent)
or decortication (3.3 percent). The mean duration of hospitalization was 28.6%15.3 days.
Conclusion : We analyzed childhood empyema patients during a period of 5 years in Korean
children. The most frequent age group was 1-3 years and the most common causative agent was
Streptococcus pneumoniagiae. The majority of patients were treated with antibiotics and close drainage.
(Korean J Pediatr 2007;50:33-39)
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Table 1. Sex and Age Distribution of Patients

Age(yr) Male Female Total(%)
Less than 1 8 5 13(10.7)
1-3 26 22 48(39.3)
3-6 12 17 29(23.8)
6-10 10 7 17(13.9)
10-15 10 4 14(11.5)
15— 0 1 1€ 0.8)
Total(%) 66 56 122
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Table 2. Symptoms at Admission

Symptoms No. (%)
Cough 108(88.5)
Fever 108(88.5)
Respiratory Difficulty 39(32.0)
Lethargy 23(18.9)
Chest Pain 19(15.6)
Abdominal Pain 14(11.5)
Vomiting 11( 9.0)
Irritability 8( 6.6)
Abdominal Distension 6( 4.9
Table 3. Characteristics of Pleural Effusion
No. (%)

Color

Yellow 58(47.5)

Straw 12( 9.8)

Bloody 12( 9.8)

Green 2( 1.6)

Mean value

pH 59429
WBC 30,365.8+64,073.0/ul
Protein 522.3+1,582.3 g/dL
Glucose 88.1£523.5 mg/dL
LDH 12,410.6+£24,735.2 IU/L

Table 4. Characterization of Pleural Effusion by pH

pH No.(%)
7.4-7.5 17(13.9)
7.35-7.4 oC 0
7.2-7.35 15(12.3)
Below 7.2 39(32.0)
Total(%) 71(58.2)




47.5% =2 7V wokth Fde] wET #5 B30,365.8
+64,073.0/uLg 1 ke 522.3+1582.3 g/dLSItH(Table
3).
FHrel o] pHE 7| O.F ate] F-ial B pH 7.2v]%ke] A5
7} 39 #(32.0%) 2 7} WATH(Table 4).
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Hjekoll Al o] FRAE SE F 45%W(386.9%) A S
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coagulase negative staphylococcus, S. aureus <M 2 5745
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Table 5. Causative Agent of Empyema
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= a1, 78#1(63.9
WA FH AFBAS APHA

A gAtelA FAAE T 754 (61.5%) oA #2d
Hls-& AleRsit) o] % gule s Esﬂ urokinase% Folst
Stk 27#(22.1%) o= 8RR Fo8k3lal 168 (13.1%)

N e g wlsS Aldstar 4#1(3.3%) °ﬂ"1 BHAAAE A1¥
S tH(Table 7). Fo93 &A= vancomycin 464 (36.6%),
cefotaxime 44d](36.1%), ampicillin with calvulinic acid 38
#(31.1%), ceftriaxone 36#](29.5%), teicoplanin 6#](4.9%)
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Table 7. Treatment of Empyema

Treatment No.(%)
Antibiotics only 27(22.1)
Antibiotics and Closed Drainage 67(54.9)
Antibiotics and Closed Drainage with Fibrinolytics 8( 6.6)
Antibiotics and Open Drainage 16(13.1)
Antibiotics and Decortication 4 3.3)
Total 122(100)

Agent No.(%)
Streptococcus pneumoniae 45(36.9)
Group A Streptococcus 8( 6.6)
Coagulase negative Staphylococcus 6( 4.9)
Staphylococcus aureus 7(05.7)
Group B Streptococcus 2( 1.6)
Streptococcus  viridans 5(04.1)
Hemophilus influenza type b 1€ 0.8
Others 6( 4.9
Total 80(65.6)
Table 6. Preceeding or Complicating Diseases

Diseases No.(%)
Pneumonia 107(87.7)
Pneumothorax 9( 7.4)
Sepsis 40 3.3)
Cerebral Palsy 3(2.5)
Atelectasis 2( 1.6)
Hyper Ig E Syndrome 2( 1.6)
X-linked Agammaglobulinemia 2( 1.6)
Tracheosophageal Fistula 2( 1.6)

Table 8. Duration of Hospitalization

Duration(days) No.(%)
Below 10 8( 6.6
11-20 28(23.0)
21-30 37(30.3)
31-40 25(20.5)
Over 40 19(15.6)
Total 117(95.9)
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Fig. 1. Number of patients according to causative agents in
Korean childhood empyema.
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Fig. 2. Teatments of empyema in Korean children.
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T8 Agtoln] A2 WALY] A} PHQ) AL AREO R
5O A P ARIETE eIt oAkt AqhE FHE
% = 3

ol% 14114 3Amlto] 713 Hot 4873 (30.3%) Ark. F54S
AT N, BEEE, 7Y, §5 85 TR S, 80 97,
YA 5o 2R BREUG. F4 A4 A HLOR NS
w FAE 8ol 797} 584l (47.5%) 2 7PF wgkek Fukele] w
4 5 Ho 30,365.8+£64,073.0/ugR L DS 522.3+

1,5682.3 g/dL3ith. AA #8245 802 (65.6%) o4 Alto] Hi
FE ATt T wjFelA o] F8E Sl F 459 (36.9%) °ll
A S. pneumoniae’} &% 3L Group A Streptococcus, co-
agulase negative staphylococcus, S. aureus A2 4=
ol golujfollA] s Bl A= 1581(12.3%) = S. pne-
umoniae, S. aureus, coagulase negative staphylococcus, H.
influenzae type b, Enterobacter cloacae?] =A% UERS:
10778 (87.7%) &) Aol A Aol Rkt 1 9jol 1%, =)
g% HAJuk], F719), hyper IgE 531, X—linked agamma-
globulinemia, 71¥AEF&3, A 294 g, F71%5, =3
5ol FHEAT HA9-FE BAIS g FY AR 2ds
A8t A3 #50] ol 428 (34.4%), 52 Wwe] 754
(61.5%) A1 ¥ 25l sFo] U 497t 19 A 2=
oAl AL TR 758 (61.5%) A HA vilsE Al
3F3it) o] ¥ 8dlv F¥= F3l urokinaseE FoI53it) 274
(22.1%) oAM= FAAE Fo8k9lal 168 (13.1%) X< i
A wlEs Al 449 (3.3%) Al BAAAE AR
Fo13t A= vancomycin 463 (36.6%), cefotaxime 44|
(36.1%), ampicillin with clavulinic acid 38#(31.1%),
ceftriaxone 36#](29.5%), teicoplanin 6d](4.9%) ¢] A2 A}
£EAT Fe P71 28.6+£15.3Y ]tk 21-30U%F
g #x7t 37#(30.3%) = 71 watch AP 1#li= Hyper
[gE TF7& 7H A ot 95 #H9 s8] Jd FE=
HE2d9 sFHH0Z APt
A 2:1999. 9. 1-2004. 8. 3174 ¥k 5147k 2, 32 ¥

Wdehe] 1229 9] &of §§ RS o ddFds B
A7 1985 o]de] Sl Bk @] 1AelA] 34 w|Rke] 17
ol Zwtela FAQIHS S. pneumoniae, Group A Strepto-

coccus, coagulase negative staphylococcus, S. aureus A1
2 2499 AR E vancomycin 2, 34T A2 A0}
e 7P wol Fojsiglon A viss T Aldekal I
oA WA i3} fibrinolysisS A138FITh. w7 WAl A}
S A 3] Sl whE Are] wigh 9l A 7
Tl g %A A7 ek
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