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=ABSTRACT=
Clinical Observation on Infective Endocarditis

Hweung Kon Hwang, M.D., Sung Jun Lee, M.D., Duck Ho Han, M.D.,
Kwang lck Kim, M.D., Oh Yoon Kwon, M.D., Hun Kil Lim, M.D.,
Bang Hun Lee, M.D., Chung Kyun Lee, M.D.

Department of Internal Medicine, Hanyang University Hospital

A retrospective review of 36patients with infective endocarditis by strict case
definition was performed from 1972 through April of 1984. Male to female ratio
was 1:1.25, with mean age of 29.1. Thirty of the 36 patients(83.3% ) had the
history of predisposing heart diseases:congenital heart disease was most fre-
quent one below the age of 20, rheumatic heart disease between the age of 20
—39 and degenerative heart disease above the age of 40.

The commonest presenting symptoms were fever, dyspnea, and malaise, and the
commonest signs were fever, murmur, and hepatomegaly. Average hemoglobinand
hematocrit were 10.1g/dl and 30.8% respectively, showing moderate degree of
anemia. White cell count was 11,600+ 5400/ mm?® and erythrocyte sedimentation
rate was 46+ 18mm/ hr. Over four fifths of the patients demonstrated proteinu-
ria and elevated C~reactive protein. Two thirds of the patients showed micr-
oscopic hematuria and one third showed positive rheumatoid factor. Eight pat-
ients ( 22.2% ) showed arrhythmia and 4 (11.1% ) showed conduction abnormali-
ties on electrocardiography.

The commonest etiologic microorganisms were a—hemolytic streptococcus(30.6
%) and staphylococcus aureus ( 22.2% ). Abacteremic cases were found in 38.9 %
of the patients. To compared with a—hemolytic streptoccus endocarditis the
cases caused by staphylococcus aureus showed the shorter duration of symp-
toms before admission, the less frequent complication, the higher fever, and the
more elevated white cell counts.

To penicillin, a—hemolytic streptococcus was sensitive in most cultures and
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staphylococcus aureus was resistant in half of them,and to aminoglycosides vice
versa. To cefazolin, both microorganisms were sensitive in most cultures.

In 18 of 24 (75%) patients vegetation was visualized by echocardiography. The
most frequent site of involvement was the mitral valve. And in vegetation —

detected group complication rate by embolism was found to be higher. The co-

mmon complications were congestive heart failure in 24 (66.75%), embolism in
8(22.2%), and metastatic infection in 6 ( 16.7%).

The mortality rate of infective endocarditis was 25%, and the causes of death
were cerebral embolism in 3(8.3%), septic septic shock in 3(8.3%), congestive

heart failure in 2 (5.6%), and mycotic aneurysmal rupture in 1(2.8%).
Conclusively in infective endocarditis the author observed the increasing pre

valence of degenerative heart disease as a predisposing heart disease and inc

reasing incidence of staphylococcus aureus as a causative microorganism. And

the differences of clinical characteristics between staphylococcus aureus and a—hemo-
lytic streptococcus endocarditis would be helpful in diagnosis and treatment of inf-
ective endocarditis as well as recognition of prognosis.
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4 AHAR (96 F 50l) o], 20~394l] A & Fr £
4 AR (16615 126])0], 404] o ol Ak =@ 4

AR (11 F 5d)) o] 7H 2 AEE Jehiglet
(Table 2).
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27 e xE vehyon 296 A A
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Table 1. Diagnostic criteria and selection of the patients with infective endocarditis

No. of patients

Definite 1
Direct evidence of infective endocarditis based on histology from surgery
or autopsy, or on bacteriology(Gram stain or culture) of valvular vegetation
or peripheral embolus.
Probable 24
A Persistently positive blood cultures* plus one of the following: 13
1) New regurgitant murmur or
2) Predisposing heart diseaset* and vascular phenomena*
B. Negative or intermittently positive blood cultures® plus all three of
the following : 11
1) Fever
2) New regurgitant murmur, and
3) Vascular phenomena
Possible 11
A Persistently positive blood cultures plus one of following: 4
1) Predisposing heart disease, or
2) Vascular phenomena
B. Negative or intermittently positive blood cultures with all three of
the following: 6
1) Fever
2) Predisposing heart disease, and
3) Vascular phenomena
C. For ‘viridans streptococcal cases only : at least two positive blood

cultures without an extra—cardiac source, and fever, 1

Total 36

* At least two blood cultures obtained with two of two positive, three of three positive, or at
least 70% of cultures positive if four or more cultures obtained.

+ Definite valvular or congenital heart disease, or a cardiac prosthesis{excluding permanent
pacemakers).

4 Petechiae, splinter hemorrhages, conjunctival hemorrhages, Roth sports, Osler’s node, Janeway
lesions, aseptic meningitis, glomerulonephritis and pulmonary, central nervous system, coronary
or peripheral emboli

O Any rate of blood culture positivity that does not meet the definition of persistently positive.
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Fig. 1. Age and Sex Distribution of 36 patients
with Infective Endocarditis{ Mean Age:
29.1, M:F=1:125).
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No. of Patients
10

%) : #1470 A25 54 285 —

4) 22 F4

g R A2 T ARG AL wde] 354
(97.2%), 5% 27 294 (80.6%), Al 7+ 174](47.2%),
A F 1361 (417%), =85, AA¢A, 35, 55, T
Zo| 27 134)(36.1%), 22| AF 749 9Fol 2
2z} 34| (8.3%) 9. v} (Table 4).

5) olgd £

dd7] 7k Fakel o] A 4 A U2 344 (94.4%)
A Bgor ojF uld, TEEY ¥ Ido] AY ulx
B UEE BHO, AAEE 3161(86.1%), Zhu]e) 26
o] (72.2%), A3 W3l 166 (44.4%), ¥] Auld] 154
(41.7%), A& 74)(19.4%), splinter hemorrhage
64 (16.7%), Osler’s node, Janeway lesion,clubbing
finger 7} 7+t 56)(13.9%), 18] L Roth’s spot7} 2

7 13 74 75

Fig. 2. Annual Incidence of Infective Endocarditis.
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Table 2. Differences in clinical characteristics between two common causative microorganisms

Suphyloccous e Hemalyide P-value

Duration of sysptoms™®
before admission (days) 8+4 28+25 < 0.05
Predisposing disease 5/8(62.5%) 10/11(90.9%) < 0.1
Fever (C)* 39.0+ 0.97 38.040.81 < 0.05

> 39¢¥ 4/8(50.0%) 1/11(9.1%) < 0.05
WBC count® 17450+ 6098 10845+ 4098 < 0.025

> 14,000% 6/8(75.0%) 2/11(18.2%) < 0.025
Complications¥ 7/8(87.0%) 6/11(54.5%) < 0.05

* Mean-+Stard Deviation
# Number of Positive Result (%)
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Table 3. Predisposing events in infective en-

Table 5. Signs in infectious endocarditis (n=

docarditis (n=236) 36)

No. of patients Fever 34(94.4)

% high 11( 32.4)

Predisposing events 16( 44.4) moderate 13( 38.2)

respiratory tract infection 4(11.1) mild 10( 29.4)
urinary tract infection 1( 2.8) Murmur 31(86.1)
skin infection 2( 5.6) Hepatomegaly 26(72.2)
dental procedure 1( 2.8) Changing murmur 16( 44.4)
P.LD.” 1( 2.8) Splenomegaly 15( 41.7)
D &C* 1( 2.8) Petechiae 7(19.4)
omphalitis 1( 2.8) Splinter haemorrhage 6(16.7)
pulmonary tuberculosis 2( 5.6) Osler’s node 5(13.9)
chronic renal failure 1( 2.8) Janeway lesion 5(13.9)
after open heart surgery 2( 5.6) Clubbing finger 5(13.9)
No predisposing event 20 ( 55.6 ) Roth spot 2( 5.6)

* Pelvic inflammatory disease,
*x Dilatation and curettage.

Table 4. Symptoms of infective endocarditis

{n=36)
No. of patients
(%)
Fever 35(97.2)
Dyspnea 29(80.6)
Malaise 17 (47.2)
Arthralgia 15(41.7)
Myalgia 13(36.1)
Palpitation 13(36.1)
Abdominal pain 13(36.1)
Chest pain 13(36.1)
Headache 13(36.1)
Weight loss 3( 8.3)
Back pain 3( 83)

of|(5.6%)el A 1= gl e} (Table 5).
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Table 6. Laboratory findings in infective end-

ocarditis
Mean+S.D.
Hb (g/dl) 10.1+ 2.2
Het ( %) 30.8+ 6.9
WBC({ /mm?®) 11,600 +5,400
ESR(mm/hr) 46 +18

No. of Positive
result( %)

C ~reactive protein 23/26( 88.4)
Rheumatoid factor 7/19( 36.8)
Proteinuria 29/36( 80.5)
Microscopic hematuria 24/36( 66.7)

7% Hu = 240(66.7%) ol A Fars] g o} (Table 6).
AT
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Table 7. Electrocardiographic findings in in-
fectious endocarditis (n=36)

No. of patients

(%)
Dysrhythmia 8 (22.2)
Atrial premature contraction 2( 5.6)
Atrial fibrillation 3(8.3)
Paroxysmal atrial tachycardia 1(2.8)
Ventricular premature contration 2(5.6)
Conduction abnormality 4 (11.1)
First degree A-V block 1(2.8)
Second degree A-V block 2(5.6)

Intraventricular conduction defect 1( 2.8)

Table 8. Causative microorganisms in infective
endocarditis

No. of patients

Organisms
& (%)
Organisms isolated™ 22(61.1)
a — Hemolytic streptococcus 11( 30.6)
Staphylococcus aureus 8( 22.2)
Enterococcus 1( 2.8)
Gram (-) non—fermentizing rod 1( 2.8)
E. coli 1{ 2.8)
No organisms isolated > 14(38.9)
Total 36( 100)

* Antibiotic treatment before admission: 9/22
** Antibiotic treatment before admission:12/14

] o] F afal4 dsjATFo] 11)(306%)2 7 =
L EE Jehlg i g o B EEATT 86l(22.2%),
ANTFE, 2124 I LEADE, dAFol 2474 14
(2.8%)4 =,

3 Y A A F AR A gy Tk
oF AL Ml 226 % 9ol (40.8%) Gnl b AT Rl
14d] Fo A+ 124 (85.7%) =k (p< 0.05) (Table 8).
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o A4 AL v Aste] v, a A AMATEE T
AT ASnct 9 G 5 FAy| el AN
(2842591 % 8+49; p<0.05), A3 AlAA o] ¥

0.1), 34 3¢ Subsks WEs BRI (1161 F 64 %
8l % 7ol ; p< 0.05), o] AE s} wkor(38.0 +
0.8C 9 390+1.0C; p<0.05), wxsdod Az} MedF
49] Z71= A9l v} (10,845+ 4,098/ m 2 17,400:+6,498
/mi ; p< 0.025). 53] Zztel] gle} wrado] 39T o]kl
9= 110 5 1ol 9} 8ell & 4ol P 0™(9.1% 2 50%;
p< 005), T2 & ol A AL Wal 471 14,000/ 7
o5 27t 1165 24, 8|5 T (182% % 75%;p <
0.025) o] A Mo §-2] & 2ho] & b gl et (Table 9).

10) A A4

A4 T LT a-§HA A dTEN TEAT
Foll o gk eujokatel z sHAA 9] S B pe
nicillin @ ampicillin 59| penicillin#le] wj3dle] =
EATEE 50%6) A R4S HAT abUA AT
T A Ao A 7H4AE ¥Q) Hbd streptomycin,

kanamycin, gentamicin 52 aminoglycoside=]d] i

Table 9. Differences in clinical characteristics between two common causative microorganisms

Staphylococcus aureus a —-Hemolytic streptoccus P -value

Duration of symptoms*
before admission ( days ) 8+4 28+25 < 0.05
Predisposing disease § 5/8(62.5%) 10/11( 90.9%) <0.1
Fever (T )* 39,0+0.97 38.0+0.81 <0.05

»39C# 4 /8(0.0%) 1/11( 9.1%) <0.05
WBC count * 17450+ 6098 10845+ 4098 <0.025

314,000 § 6/8(75.0%) 2/11( 18.2%) <0.025
Complications # 7 /8(87.5%) 6/11(54.5%) {0.05

* Mean+Stard deviation.

# Number of positive result{%).
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Table 10. Sensitivity to various antibiotics

PC Amp Meth

Cefa SM KM GM TC GM

No. of Patients (%)

0( 0) 0( 0 ) 0( 0) 0( 0)2(25.0)2(28.6)
0( 0) 2(40 ) 2( 25) 2( 25)1(12.5)1(14.3)
5(100) 3(60 ) 6( 75) 6( 75)5(62.5) 4(57.1)

Staphyloco }'esistant_ 4( 50) 4(50.0) 0( 0 )
ceus ;‘t‘;emed“ 2( 25) 3(37.5) 9( 0 )
aureus sensitive 2( 25) 1( 12.5) 4(100 )

Total 8(100) 8(100 ) 4( 14.3)

5(100) 5(100 ) 8(100) 8(100)8 (100 )7 (100 )

a — Hemolytic|resistant 0( 0) 0( 0 ) 1(143)
streptococcus|intermedi- 1( 91) 0( 0 ) 1(143)

ate

sensitive 10( 9) 11(100 ) 5( 71.4)

0( 0) 3( 37.5)10( 91) 6( 55)1(1L1)2(25.0)
1( 10) 5( 625) 1( 9) 4( 36)3(33.3) 1(12.5)
9( 90) O( 0 ) O( 0) 1( 9)5(55.6)5(62.5)

Total 11(100) 11(100 ) 7(100 )10(100) 8(100 ) 11(100)11(100) 9 (100 )8 (100 )

Abbrelation : PC=penicillin, Amp=ampicillin,
KM=kanamycin, GM=gentamicin,

Table 11. Detection of vegetation by echoca-

Meth =methicillin, Cefa=cefazolin, AM=streptomycin,
TC=tetracycline, CM=chloramphenicol.

Table 12. Incidence of complications in pati-

rdiography ents with and without vegetations
No. of Patients Complicated with Complicated
(%) congestive heart  with embolism
failure
Vegetation 18(75%) Pati h
. atients wit
Aortic valve 6 vegetation 11/8 (61%) 5/18 (18%)
Mitral valve 7 . .
Patients without
Aortic & mitral valve 2 vegetation 4/6 (66%) 0/6 ( 0%)
Tricuspid valve 2 * Included cerebral embolism in 3, femoral em-
Right ventricular wall 1 bolism in 1, and pulmonary embolism in 1.
No vegetation 6(25%)
Total 24( 100 %)

o] TEATEE WA S RelR] gkovtaddA A
HATFL 47 37.5%, 91%, S51%0l A A& Bdvth
314 cefazoline] skl = FUAF 25 HAS 2ol
=] ¢t9krct(Table 10).

11) Az gale Axbsz

A2EoE S A3 246198 Frd 4 Al e 3iALE
vegetation & LAY 4 AR 2 $-& 18l (75%)9.o
o, YA e 528 7d, 5 64, £EI Y
o Este] 24, Aol 20, 2E|I Al o] 14
gt &5 vegetationo] WAS 9wl F3 WA A o
kel FAlolell glol A 1At AbelE gl ot EFT e
2 4 Fo| vegetation of4 <l TollA FL UEE
ehyte} (18%; 0%) (Table 11,12).

12) 212 9 oF

A olo) A FAA Fof 52 Lﬂﬂ} 225 wgkoni, o]
F =4 32 2246 (61%) °ﬂ A 25 g3 946](25%) =
Abstgedl 2 dsle hé? 341 (8.3%), H A=
% 34} (8.3%), x4 4 —‘?—Zi 24]|(5.6%), mycotic an-
eurysm 3} 1(2.8%) o1t 54(13.7%) = =
A A AFEA G e g o o] T 44+ =19 E
A olo] R, 1o = RS T ud3h 2384 vy

Azrdel & Aulatd o7 A7) 2o £23t
93¢} (Table 13).

o 64, Al7]-53 ol 3041(83%) Xlﬁﬁ}ﬁ OIAL 3041 (83
%), 4t 14| (2.8%) 31 v} (Table 14),
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Table 13. Clinical response to treatment in 36
patients with infective endocarditis

No. of Patients

(%)
Improved 22 (6L1)
Not improved* 5(13.9)
Died** 9(25.0)
Total 36 (100 )

* Included 4 patients who discharged againt
advice.

**Died of sepsis in 3, cerebral embolism in 3,
congestive heart failure in 2, and mycotic an-
eurysmal rupture in 1.

Table 14. Complications of infectious endoca-
rditis (n=36)

No. of Patients

(%)
Congestive heart failure 24 (66.7)
Embolism 8(222)
cerebral 3(83)
femoral artery 2(5.6)
splenic 1(2.8)
pulmonary 1(2.8)
Metastatic infections 6 (16.7)
septic shock 3(8.3)
mycotic aneurysm 1(2.8)
liver abscess 1(2.8)
septic pneumonia 1(2.8)
Renal 3( 83)
acute renal failure 1(2.8)
glomerulonephritis 2(5.6)
Neurologic* 3( 83)
Abortion 1{ 83)

* Included acute meningoencephalitis in 2 and
meningitis in 1
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