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Background : To evaluate whether Staphylococcus aureus is actually the leading cause of infective
endocarditis in Korea, investigation on updated clinical pictures, treatments, and prognosis was
performed. This study also aims to describe differences in clinical characteristics of infective
endocarditis in patients undergoing maintenance hemodialysis.

Materials and Methods : Fifty five patients who were diagnosed with infective endocarditis, using
modified Duke criteria, at 4 Soon Chun Hyang University Hospitals (located in Seoul, Bucheon,
Cheonan, and Gumi) from January of 2000 to June of 2007 were enrolled. Patients were separated
into two groups; those on hemodialysis and those who were not on hemodialysis (control group).
Medical records and laboratory results of each patient were reviewed retrospectively.
Results : The positive rate of blood culture was 72.7%. Staphylococcus aureus was isolated in
38.2% of the patients, making it the most common causative organism of infective endocarditis.
[t was also the most common organism in both hemodialysis group and non-hemodialysis group.
Six patients (10.9%) died while admitted to the hospital and the in-hospital death rate for

hemodialysis group was significantly higher.

Conclusion : In most parts of the world, S. aureus is increasingly becoming the principal causative
organism of infective endocarditis. To our knowledge, this is the first study that shows S. aureus
to be the most common causative organism of infective endocarditis in Korea, and that Korea is

not except from this global epidemiology.
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Table 1. Initial Clinical & Laboratory Characteristics of Infective Endocarditis Patients
Total Patient on hemodialysis Not on hemodialysis S
(n=55) (n=9) (n=46) Prvalue
Age (mean=SD) 5 (+14.6) 61 (£7.6) 54 (£16.0) 0.047
Male/female 37/18 4/5 33/13 0.135
Diabetes mellitus 9 (16.4%) 3 ( 33.3%) 6 (13.0%) 0.154
Chronic kidney disease 20 (36.4%) 9 (100.0%) 11 (23.9%) 0.000
Dental procedure (<6 months) 2 ( 3.6%) 0( 0% 2 ( 43%) 1.000
Past history of heart disease 11 (20.0%) 1 (11.1%) 10 (21.7%) 0.669
IV drug abuser 1 (1.8%) 0( 0% 1 (22%) 1.000
CVC insertion (<7 days) 5 ( 9.5%) 2 (22.2%) 3 ( 6.5%) 0.184
Arterio-Venous graft infection 5 (9.1%) 5 ( 55.6%) 0( 0%) 0.000
Prosthetic valve infective endocarditis 3 (55%) 0( 0% 3 ( 6.5%) 1.000
Symptoms & Signs
Fever 50 (90.9%) 9 (100.0%) 41 (89.1%) 0.578
Chill 36 (65.5%) 6 ( 66.7%) 30 (65.2%) 1.000
Myalgia 20 (36.4%) 2 (22.2%) 18 (39.1%) 0.462
Murmur 15 (27.3%) 0( 0% 15 (32.6%) 0.52
Laboratory results
WBC (/uL) 14,455.3+7,308.5 15,077.8%7,995.1 14,990.9£7,174.2 0.781
Hemoglobin (g/dL) 10622 95*1.6 10.8+£2.3 0.100
ESR (mm/hr) 57.7£28.0 59.5£38.1 57.5£26.1 0.889
CRP (mg/dL) 445+515 219111 49.8+594 0.010
Serum creatinine (mg/dL) 25+14 82+27 14+12 0.000
LDH (IU/L) 777.4£11,136.0 412.7£98.6 843.8£1339.0 0.441
Microscopic hematuria 21 (38.2%) 1 (11.1%) 26 (56.5%) 1.000
Hospital acquired infective endocarditis 6 (10.9%) 2 (1 22.2%) 4 ( 8.7%) 0.251

Abbreviations : CVC, central venous catheter; WBC, white blood count; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; LDH, lactate
dehydrogenase
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Table 2. Microbiologic Characteristics of Infective Endocarditis

Age group Patient on Not on
Total (n=55) 15-60 > 60 P-value hemodialysis hemo_dlaIyS|s P-value
(n=28) (n=27) =€) Ui
Culture proven 40 (72.7%) 20 (71.4%) 20 (741%)  0.934 7 (77.8%) 33 (71.7%) 1.000
Staphylococcus aureus 21 (38.2%) 9 (32.1%) 12 (44.4%)  0.508 5 (55.6%) 16 (34.8%) 0.279
MSSA 8 (14.5%) 5 (17.8%) 3 (11.1%) 0.744 4 (44.4%) 4 ( 8.7%) 0.019
MRSA 13 (23.6%) 4 (14.3%) 9 (33.3%) 0.179 1 (11.1%) 12 (12.6%) 0.669
Coagulase negative 4 ( 7.3%) 3 (10.7%) 1 (B7%) 0.630 2 (22.2%) 2 ( 4.3%) 0.121
staphylococci
Viridans group 11 (20.0%) 8 (28.6%) 3 (11.1%)  0.200 0 0%) 11 (21.7%) 0.179
Streptococci
S. mitis 3 3 0 0 3
S. sanguis 1 0 1 0 1
S. salivarius 1 1 0 0 1
others 6 4 2 0 6
Streptococcus bovis 1 (1.8%) 0 (0%) 1 (B7%)  0.491 0 0%) 1 ( 2.2%) 1.000
Group G Streptococci 1 ( 1.8%) 0 (0%) 1 (B7%)  0.491 0 0%) 1 ( 22%) 1.000
Escherichia coli 2 ( 3.6%) 0 (0%) 2 (74%) 0236 0 (0% 2 ( 43%) 1.000
Culture-negative 15 (27.3%) 8 (28.6%) 7 (259%) 0934 2 (22.2%) 13 (28.2%) 1.000

Abbreviations : MSSA, methicillin—susceptible Staphylococcus aureus; MRSA, methicillin-resistant Staphylococcus aureus

Table 3. Presence and Location of Vegetations among Infective Endocarditis Patients

Total (n=55) Patient on hemodialysis (n=9)  Not on hemodialysis (n=46)  P-value

Vegetation 49 (89.1%) 9 (100%) 40 (87.0%) 0.574
Mitral valve 8 (50.9%) 7 (77.8%) 21 (45.7%) 0.143
Aortic valve 10 (18.2%) 2 (22.2%) 8 (17.4%) 0.661
Tricuspid valve 4 ( 7.3%) 0( 0%) 4 ( 8.7%) 1.000
Pulmonary valve 1 (1.8%) 0( 0%) 1 (22%) 1.000
Multiple valves (>1) 3 ( 55%) 0( 0%) 3 ( 6.5%) 1.000
Lateral wall of LV 1 ( 1.8%) 0( 0%) 1 (22%) 1.000
LV apex 1 (1.8%) 0( 0%) 1 (22%) 1.000
VSD 1 (1.8%) 0( 0%) 1 (22%) 1.000

LV, left ventricle; VSD, ventricular septal defect

ot ergkeh 1L vholel] whel 15-60A41 7 604 ©] 72l
TO 2 WS woll = 25 Staphylococcus aureus?t 7} 0 gl
F &3t HTable 2).

HESIE T4 S (vegetation)©] BHR1E 9= 89.1% kel 2= Al dgko] wokd Aol wlE Za g
Ax X R /b Bgkm FAEAN Ry} 1ok deol iy AR A aEsta vk fejvheke] kA
A o] B} Hod mitvol| oJ8kS Fx| &YtHTable 3). & ATAREd w=w 1970-80d toll = Hit A7 o] 25-3341
o AR dE Fol= v Ao 7Y B o Fot 1990 ol felli= 43-48417F H A 3L(12,13,15)
A HAEA o]Fof| wE xto]= ¢ THTable 4). 20001 o] ¥ SHE A 2] o] A2 55AIAT el

919l BT F AAFes wmo sz 109(18.29%) A e 2 G Eo] 6112 WA = el wE|
o]Qlal g T APS 14)(10.0%) 014 A E QT 7He A SJeHAl = EHP=0047). ©FE M=ol AR NS
Adeked o2 Q3 el U] Al WA $Ab F 678(10.9%) S do F Joy AL, LR, FUo] FES
o]gla FNEXS W wyFEEy o] AlgEo] 39 o] Fi= 3t Hcltolr) W Aol ojA i FrtE 24
(33.3%) 2 21| UA o =K Table 4). g gkl o3k A b o] ZHashu A 20001 = o

Characteristics of Infective Endocardiis  Vol.40, No.6, 2008 319



Table 4. Causative Organism of Infective Endocarditis

Total (n=55)  Patient on hemodialysis (n=9) Not on hemodialysis (n=46) P-value”

Vascular phenomenon

Cerebral infarction 1 ( 1.8%) 0( 0% 1 ( 2.2%) 1.000

Embolization to spleen 5 (9.1%) 0( 0% 5 (10.9%) 0.578

Septic pulmonary infarction 4 ( 7.3%) 1 (11.1%) 3 (6.5%) 0.522

Embolization to liver 1 ( 1.8%) 0( 0% 1 ( 2.2%) 1.000

Intracranial hemorrhage 1 (1.8%) 1 (11.1%) 0( 0% 0.164

Mycotic aneurysm 2 ( 3.6%) 2 (22.2%) 0( 0%) 0.24
Surgically treated 10 (18.2%) 1 (11.1%) 9 (19.6%) 1.000
Surgical mortality 1 (10.0%) 0( 0% 1 (22%) 1.000
In-hospital mortalities 6 (10.9%) 3 (33.3%) 3 ( 6.5%) 0.049
Table 5. Causative Organism of Infective Endocarditis

No. (%)
Hyon Kim Present study Fowler
1984-88 1989-98 2000-07 2000-03
SNU, Korea (n=68) AMC, Korea (n=118)  SCH, Korea (n=55) 16 countries (n=1779)

Staphylococcus

S. aureus 1 (16.2) 17 (14) 1 (382 558 (31.6)

Coagulase—negative staphylococci 3 (4.4) 1109 4 (7.3) 186 (10.5)
Streptococcus

Viridans group streptococci 35 (51.5) 52 (33) 1 (20.0) 319 (18.0)

Streptococcus bovis 4 Q) 1(1.8 114 (6.5)

Other streptococci 3.0) 32 1(1.8) 91 (6.1)

Enterococci 5.9) 53 188 (10.6)
HACEK" 6 (4) 30 (1.7)
Non-HACEK G(-)" 9 (13.0) 3 2 (36) 38 (2.1)
Fungi 1 (1.5) 1 (1) 32 (1.8
Polymicrobial 2 (1) 23 (1.9
Other 3 (4.5 22 56 (3.1)
Culture negative 8 (31) 15 (27.9) 144 (8.1)

"HACEK : Haemophilus species, Actinobacillus actinomycetemcomitans, Cardiobacterium hominis, Eikenella corrodens, Kingella species

TG(-) : gram negative
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