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Purpose : Advances in the treatment of congenital heart disease and a decline in the incidence of
rheumatic fever has led to changes in the causative organisms and the clinical outcome of infective
endocarditis(IE). We sought to analyze the clinical outcome, prognostic factors, causative organisms

Methods : Retrospective analysis of medical records of 104 children diagnosed and treated with IE
at Severance Hospital, Yonsei University College of Medicine from January 1986 to June 2003 was
undertaken. According to the Duke criteria, 55 patients were classified into the definite group(DG)

Results : Thirty one cases(56.4%) fulfilled the criteria for the definite group in the Duke criteria,
whereas 24 cases(43.6%) fulfilled the criteria for the possible group. The most common chief com-
plaint on admission was fever(93%). The most common infecting organism was Staphylococcus au-
reus, which was found in 14 cases(48.3%). Three cases(21.4%) of this organism were methicillin—
resistant S. aureus(MRSA). Other causative organisms were «a —streptococcus(seven cases, 24.1%),
Staphylococcus epidermidis(three cases, 10.3%), Citrobacter freundii(one case, 3.8%), Enterococcus
faecium(one case, 3.4%) and Candida albicans(three cases, 10.3%). Penicillin-resistant organisms were
found in 90.5%(19/21) of total cases and the most sensitive antibiotics were vancomycin(13/13, 100
%) and teicoplanin(12/12, 100%). One case of IE due to MRSA unresponsive to vancomycin was

Conclusion : The incidence of IE caused by S. aureus, especially MRSA, is increasing. Multi-drug
resistant organisms are also emerging as a frequent cause of IE. Thus, in patients strongly sus-
pected of having IE in patients with underlying heart disease, glycopeptides such as vancomycin
combined with aminoglycosides should be considered, and if fever and positive blood cultures contin-
ue despite treatment with glycopeptides, a consideration of the use of new antibiotics may improve
the treatment results. (Korean J Pediatr 2004;47:844-850)
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Table 1. Baseline Characteristics Associated with Duke Criteria
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Total(n=55)(%) Definite group(n=31)(%) Possible group(n=24)(%) P-value
Age(year) 6.8+5.7 7553 5.8%6.0 0.230
Sex(male/female) 31/24 19/12 12/12 0.378
WBC(/uL) 15,436 £9,245 16,673£8,650 138,381 £9,916 0.197
Hemoglobin(gm/dL) 10.9£19 104*1.6 114£23 0.061
Platelet(/uL) 317K £ 138K 153K £ 28K 117K 24K 0.439
CRP'(+) 43(78) 27(87) 16(67) 0.090
ESR'(>15 mm/hr) 34(62) 23(74) 11(46) 0.032
Hematuria(RBC>5/HPF™) 12(22) 9(29) 3(13) 0.281
Heart failure 17(31) 12(39) 5(21) 0.177
Embolism 9(16) 8(26) 1C 4) 0.031
Vegetation 48(87) 28(90) 20(83) 0.499
Underlying heart disease 50(91) 27(87) 23(96) 0.233
Blood culture(+) 27(49) 23(74) 4(17) 0.000
Surgical treatment 10(18) 8(27) 2( 8) 0.192
Death and DAA® 9(16) 8(27) 1 4) 0.027

“CRP: C-reactive protein, "ESR : erythrocyte sedimentation rate, THPF : high power field, *DAA :
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Fig. 1. Annual distributions of patients with infective endocar-

ditis.
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Table 2. Age and Sex Distribution Table 3. Clinical Symptom and Sign on Admission
Age(year) Male Female Total(%) Number of cases(%)
<1 8 1 9(16.4) Fever 51(93)
1-2 7 1 8(14.5) Malaise 14(26)
3-5 4 4 8(14.5) Vomiting 7(13)
6-8 4 7 11(20.0) Irritability 7(13)
9-11 1 5 6(10.9) Headache 10(18)
12-14 2 4 6(10.9) Respiratory difficulty 7(13)
15-17 4 2 6(10.9) Confused mental state 407
18-20 0 0 0( 0.0) Myalgia 2( 4)
>921 1 0 1( 1.8) Arthralgia 11(20)
Total 31 2 55(100) Hepatomegaly 1324
Osler node 1( 2)
Janeway lesion 3( 6)
0.070). ®¥Fdol HPEF A SE(ESR)v= WA FAE FollA Petechiae 5( 9)
347(62%) oA F7FAAC10 mm/hr)S Hlom el A
o ) ™ = ) 1
2378(74%), elA=el A 117(46%) 0“}\1 7]—5401 slel emgl= Table 4. Baseline Characteristics Associated with Cardiac
zholE HAFJHP=0.032). 7IE} FNdF5 A4 43 Surgery
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AL vlud Boks u £ =
g, galre 202 2 Aolw gidoyt o wiek AAMY <k
BE B AeE 27dE o] T FXwd 238(74%), oA

FATHP=0.000)(Table 1).
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Aoz 4“’4(26‘7)01]*1 velstth 71e B Eo] 11%(20%),
TEol 10M(18%), T8 kel 7TH(13%), TEZF 7HA3
A= FRlgo]l 798(13%)014 B 4 it o] dh4 mww_
= EUl7h 137 (24%) A YERg e, HdEdol
A YEFSTHTable 3).
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Primary Post-op. P-
group(n=29)  group(n=26)  value
Definite/Possible group 19/10 12/14 0.139
Age(year) 72%58 6.3£5.6 0.712
Sex(male/female) 16/13 15/11 0.933
Heart failure 9(31%) 8(31%) 0.743
Embolism 5(17%) 4(15%) 0.552
Vegetation 24(83%) 24(92%) 0.290
Blood culture(+) 16(55%) 11(42%) 0.323
Surgical treatment 7(25%) 3(11%) 0.156
Death and DAA" 5(18%) 4(15%) 0.810
"DAA : discharge against advice
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(49%) 2.2 2%golA 2%/ ol 93 F&5 7Zgo] AL w

gd 7o 7
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(24.1%)°l9T}. 1
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= 3d1(10.3%) A AR, C freundii?t 1#1(3.8%), Candi-
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Table 5. Results of Blood Culture

Number of cases(%)

S. aureus 14(48.3)
MRSA® 3(10.3)
a —streptococcus 7(24.1)
S. epidermidis 3(10.3)
Candida albicans 3(10.3)
Citrobacter freundii 1( 3.4)
Enterococcus faecium 1( 3.4)

"MRSA : Methicillin-resistant S. aureus

[] alpha-streptococcus
B# Enterobacter faecium
] Candida albicans

E S aureus
% S. epidermidis
B Citrobacter freundii

MNo of organism

IR B

1986-1900 1891-1995 1896-2000 2001-2003
Years

Fig. 2. Annual distributions of causative organisms of infec-
tive endocarditis.

Table 6. Antibiotics Sensitivity of Organisms
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7} 0462, 06582 FAIEAH fode Aotk 9 ik HAL
w2 A 44 Aol A penicillindl = 9.5%, oxacillin®ll =
63.6%, vancomycin¥ teicoplanin®l+ 100%<9 Z4+A4E B
H(Table 6).
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o = AT Table 7). S. aureus®t a-Streptococcus?]
| 79 olul2 do] "ozl Aok 7Y o] do] A&
Z vlugdS v o-Streptococcust P-value 0.088Z 2]w]7}k
o1} S aqureust™ P-value 0.049%2 BA% #o4& Ho
o "Hit A 77 45143229010 (ke EHAsAY
Hlon Hed A 59 BAA AlQsh) oA

T 55.31332¢, AT 308+121.99=2 oiutAdlAl Ht
AL 71zkel © #HEAR 44 ovle IATHP=0.151). S
Sate] Ho AL 71 4441270901021,
gatel A9 521117292 A BA
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S. aureus(n=14) S. epidermidis(n=3)

a —streptococcus(n=7)

Citrobacter freundii(in=1) Enterococcus faecium(n=1)

P 0(14) 0(2) 2(5)
(0):¢ 11(14) 1(3) 2(5)
CP 11(12) 1(2) 3(4)
TC 8(15) 1(2) 5(6)
CM 11(13) 2(3) 6(7)
EM 7(12) 2(3) 4(7)
VA 6( 6) 3(3) 3(3)
Teico 5( 5) 3(3) 3(3)
AM o 1) 2(2)
CTX

C 7( 8) 2(3)
GM

T™

Co 5( 5) 1(2) 0o(1)
AK

FA 5( 6) 1(1) 0(2)
PF 1( 3) 1(2) 0(2)
CF o 1) 0(1)

0(1)
0(1) 0(1)

0(1)
(1)
(1)
01 0(1)
(1)
01
(1) 0(1)
(1)
1(1) 1(1)
1(1) 1(1)

0(1)

Figures inside the bracket depict the total number of samples tested for the sensitivity to particular antibiotics, while the num-

ber outside represents the number of samples tested sensitive

P : Paenicillin, OX : Oxacillin, CP : Cephalothin, TC : Tetracycline, CM : Clindamycin, EM : Erythromycin, VA : Vancomycin, Teico :
Teicoplanin, AM : Ampicillin, CTX : Cefotaxime, C : Chloramphenicol, GM : Gentamicin, TM : Tobramycin, Co : Cotrimoxazole, AK:

Amikacin, FA : Fusidic acid, PF : Pefloxacine, CF : Ciprofloxacine
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Table 7. The Day of Defervescence after Initiation of Ther-
apy

Table 9. Determination of Death and Discharge Against Ad-
vice

Number of cases(%)

<3 days 9(19.6)
3-7 days 21(45.7)
2-4 weeks 15(32.5)
>4 weeks 1( 2.2)
Total 46(100)

Table 8. Outcome Associated with Duke Criteria

Definite Possible

Outcome Total(%)
group group

Alive after operation 8 2 10(18.5)

Alive after medical treatment 14 21 35(64.8)

Death after operation 0 0 0( 0.0)

Death after medical treatment 3 1 4( 74)

DAA™ 5 0 5( 9.3)

"DAA : discharge against advice
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Sol TWrE A= 38 At
olF 142 Ul 1¢ 2 g Fode] FREITh AFgEAY
S u gk ZAY o)

7F 1A mekel A 5 7bel] <mgle
o]l A%

53k Aol z}e] HYs 99 5 69(66.7%)S X3} *ﬁ‘
3k 8z} 459 T 117(24.4%)°l S| =

P=0.013). 1 9o AR NHZF

[¢]
A $A8e & slsln %%94 #F, 39 2 84

< %‘%4 7]&% A}‘%}%ﬂr
0.047). AT At F 58 5 AE
o A AFRE AT 449 FolA APEE A= 9
2 e 3 43U 9 2L Aeg Yehgoy o =
FoAe UATHP=0.117)(Table 9). 9
o W AEES ddHoR guds 2o

| &t

Ak 71222 19819 von Reyn

Death and

Survived(%) * P-
(n=45) DZ?A7 (%) value
n=9)

Age <1 year 7(17.8) 1(11.1) 0.696
Age =10 years 11(24.4) 6(66.7) 0.013
CRP'(+) 34(75.6) 8(839)  0.349
Elevated ESRT(>10 mm/hr) 27(60.0) 6(66.7) 0.649
Blood culture(+) 20(44.4) 6(66.7) 0.175
Vegetation 38(84.4) 9(100) 0.193
Heart failure 9(20.0) 8(88.9) 0.000
Embolism 3( 6.7) 6(66.7) 0.000
Fever >7 days 16(40.0) 5(83.3) 0.047
Operation after diagnosis 10(22.2) 0( 0.0) 0.060

"DAA : discharge agamst advice(hopeless situation), "CRP: C-
reactive protein, *ESR: erythromycin sedimentation rate
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Bodelxe FAA Zedel e ZabelA penicillin
218 = 241(9.5%), oxacillin® 228 5 144(63.6%), cephalo-
thin 193 % 15d1(78.9%), clindamycin< 23# % 1921(82.6
%), vancomycin< 13# % 13#(100%), teicoplanin< 124 =
12#1(100%) 1 A Ue AewE yetuth 71 tobra-
mycin 18914, amikacing 2894 <=4 HAE A3 EHS
om BEF AL JdE AoE dewth M =2 s
22 qAAE= vancomycin? teicoplanin®] 1.,
Arde 2 FAAE penicillin® 2 9.5% 5o

=
o BE Streptococcus AL penicillin®l 7444 ®<Ql Staph-
(e}

ol

= 3

2 A oxacillin W3 w771 37F FALS & 5 ASdTh
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