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ORIGINAL ARTICLE

Bacterial Endocarditis in Children :
Clinical and Laboratory Findings,
and the Role of Echocardiography in Its Diagnosis
and Management
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Abstract

We report clinical and laboratory findings of 15 children with bacterial endocar-
ditis, admitted to the Department of Child Health, University of Indonesia/Cipto
Mangunkusumo Hospital from February, 1987 to June, 1989.

There were 8 boys and 7 girls with bacterial endocarditis, ranging in age from 10
weeks to 16 years. The diagnosis was suspected because of prolonged fever, with or
without other manifestations, i.e. congestive heart failure, refractory anemia, or parox-
ysmal atrial tachycardia. The underlying heart disease was congenital in 12 cases
and rheumatic heart disease in 3 cases.

The clinical, electrocardiographic, and radiologic manifestations were generally
predominated by the pre-existing heart disease. No ’ckaracteristic’ findings of bacterial
endocarditis, i.e. Osler’s nodes, Janeway lesions or splinter haemorrhages were detected.
Positive bacterial culture was obtained in 12 cases, the most frequent bacteria isolated
was Pseudomonas aeruginosa (4 cases). Streptococcus viridans was isolated in 2 cases
only.

Vegetation was visualized echocardiographicaily in 12 cases; 9 with clear cut evidence
of large vegetutiun, and in the other 3 the vegetation was equivocal. On follow-up they
disappeared grudually with clinical improvement. Large vegetation might need 2 full
months to disappear echocardiographically.



T

BACTERIAL ENDOCARDITIS IN CHILDREN 189

1t is concluded that bacterial endocarditis is not a rare complication of structural
heart disease in our hospital, with a high mortality rate. The availability of good resolu-
tion echocardiography has been very helpful in establishing the diagnosis as well as in
following-up patients with bacierial endocarditis.
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Introduction

Bacterial endocarditis (BE) is one of the
major threats in patients with structural
heart disease. Reports on the incidence of
this disease have been controversial; some
authors reported increasing incidence of
the disease (Johnson et al., 1979, Kaplan
et al. 1979), while other authors reported
that the incidence was declining in accor-
dance with better prophylactic manage-
ment (Zakrzewski and Keith, 1965; Cald-
well et al., 1971; Johnson et al., 1975;
Johnson and Rhodes, 1982; Geva and
Frand, 1988).

To the best of our knowledge there was
no published data to approximate the in-
cidence of BE in the paediatric population
in Indonesia. Similarly, we are not aware

of any publication concerning the clinical
and laboratory manifestations of BE in In-
donesia.

One of the many obstacles in the diag-
nosis of BE in developing countries has
been the lack of good microbiological
laboratory to perform serial blood culture
needed for the diagnosis of this disease.
Echocardiography has been very useful in
the diagnosis and management of patients
with BE (Dillion at al., 1973; Robbins et
al., 1985; Lutas et al., 1985; Muller-Haake,
1987; Geva and Frand, 1988). We report
our experience with 15 cases of BE with
specific reference to the use of echocar-
diographv in its diagnosis and manage-
ment.

Materials and Methods

Patients

Consecutive patients with clinically proved
BE, admitted to the Department of Child
Health, Cipto Mangunkusumo Hospital,
Jakarta, between February, 1987, and
June, 1989, comprise the study population.

Clinical and laboratory data

Complete history was obtained and
thorough physical examination performed
in every patient. A complete 13-lead elec-
trocardiogram (ECG) was obtained, as
were standard anterior-posterior chest X-
ray (CXR), complete blood examination,
and erythrocyte sedimentation rate (ESR).
Routine blood, ESR, and ECG examina-
tions were repeated weekly; unless other-
wise indicated, CXR was repeated every 4
weeks.

Blood cultures (at least 3 occasions in 2
days) were performed to find out the of-

fending microorganisms, including
anaerobic bacteria, but not for fungi. In
patients who had been on antibiotic treat-
ment, the antibiotics were withheld for 3
days prior to blood culture examination.
Patients with rheumatic heart disease were
explored for the possibility of rheumatic
reactivation by performing anti-sreptolysin
O (ASO) and C-reactive protein (CRP)
examinations, and throat swab culture to
find out group A Streptococcus beta-hae-
molyticus.

Echocardiography was done on admis-
sion, using Aloka SSD-720 Sector Scanner
(before November 1988) or Toshiba SSH
65-A Duplex Scanner with Doppler and
color - flow coding (from November 1988
and thereafter), with 5 or/and 3.75 MHz
tranducers. M-mode and 2-dimensional
echocardiographic examinations were per-
formed both for the diagnosis of the struc-
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tural heart disease and to search the pre-
sence of vegetation. Doppler study and co-
lor flow mapping were petformed after
November, 1988 when the machine was
available. Echocardiographic examination
was repeated in an interval of 3 to 7 days
throughout the treatment period, to follow
the progress of the vegetation.

Management

All patients were initially put in in-
travenous fluid drip with normal saline or
5-10% of dextrose. Soon after clinical con-
dition permitted, oral feeding was resumed.
Patients with congestive heart failure
were treated with oral digoxin or intra-
venous deslanosid-C 0.03 mg/kg body
weight/day in divided doses for the first
day, then followed by 0.01 mg/kg body
weight/day orally, and furosemide 1 to 2
mg/kg body weight/day orally or intra-
venously.
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Antibiotics were administered imme-
diately after blood culture specimens were
obtained. The initial antibiotics used were
a combination of intravenous ampicillin,
200 mg/kg body weight/day, and chlo-
ramphenicol, 75-100 mg/kg body weight/
day. Whenever feasable the antibiotics
were changed in accordance with the result
of blood culture and sensitivity tests. After
definite clinical improvement the antibio-
tics were given orally. The duration of
treatment in the survivals varied with the
clinical and laboratory assessments, rang-
ing from 25 days to 7 weeks.

Other supportive measures were given
upon indication, e.g. packed red cells
transfusion inseverely anemic patients, or
correction of acid base and electrolyte im-
balances.

Surgery was offered to the parents when
indicated. No autopsy study was done.

Results

There were 15 patients (8 boys and 7 girls)
with BE in the study period, ranging in age
from 10 weeks to 16 years. The age and sex
distribution of the 1S cases is depicted in
table 1.

All patients had pre-existing heart

disease; most of them (10 patients) had
been under our observation in out-patient
clinic, whereas the other 5 had never been
examined in our clinic before. Table 2
shows the pre-existing heart disease in the
1S patients.

Table 1 : Age and sex distiibution of 15 cases with bacterial endocarditis

Age group (yrs) Male Female Total
<s 2 2 4
S — i 3
10— 6 2 8
Total 8 7 15
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Table 2 : Pre-existing heart disease in 15 patients with bacterial endocarditis

Congenital heart disease

VSD - perimembraneous 6
doubly committed subarterial 1
TF - 3
PDA - 1
TA - 1
SUBTOTAL 12

Rheumatic heart disease
MR, MS, AR 2
MR, MS 1
SUBTOTAL 3
TOTAL 15

Abbreviations :
TA
regurgitation.

Clinical manifestations

Fever was the only symptom found in
100% of patients. Other symptoms re-
ported were (in decreasing order): easy
fatiguability, poor appetite, shortness of
breath, weight loss, profuse sweating,
vomiting, and chills (sec table 3).

Physical findings were largely dominated
by signs of the underlying heart disease. [n
one patient with PDA, besides classical

Table 3 :

VSD = ventricular septal defect; TF = tetralogy of Fallot; PDA = patent ductus arteriosus;
tricuspid atresia; MR = mitral regurgitation; MS = mitral stenosis; AR = aortic

continous murmur, a loud systolic murmur
and loud diastolic murmur following ac-
centuated second heart sound were also
heard. At surgery, a large VSD was also
found, probably because of perforation
of the ventricular septum.

Patients with congestive heart failure
showed classical clinical findings.

Table 4 shows clinical signs of patients
with bacterial endocarditis.

Symptoms of bacterial endocarditis in 15 patients

Symptom No of Patients Percentage
fever 1s 100.0%
easy fatiguability 12 80.0%
poor feeding 12 80.0%
dyspnea 6 40.0%
weight loss 4 26.7%
profuse sweating 3 20.0%
vomiting 3 20.0%
chills 2 13.3%
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Table 4 :
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Physical findings in 15 patients with bacterial endocarditis *

Prolonged fever

Paleness

Congestive heart failure
Petechiac

Splenomegaly

Changing or new murmurs

- N w e W

100.0%
60.0%
40.0%
33.3%
13.3%

6.7%

+) excluding typical signs of pre-existing heart disease such as abnormal heart sounds and murmurs, or cyanosis
and clubbed fingers in patients with cyanotic congenital heart disease.

Electrocardiographic changes

In most of the 10 patients who had had
records of ECG before, there were no
significant changes in the ECG when they
were admitted for BE. However, 3 patients
presented with paroxysmal atrial tachycar-
dia (PAT), which could be easily managed
by digoxin. After resumed to sinus rhythm,
ECG tracings showed essentially the same
as before. In a 7-year old patient with
PDA, the ECG changes were quite remark-
able. Her last ECG tracing was made when
she was 3 years old, which only showed left
ventricular hypertrophy. When she was ad-
mitted in October, 1988 for BE, her ECG
showed right axis deviation, biventricular
hypertrophy (RVH predominant), and
right atrial enlargement.

The ECG’s of patients with tetralogy of
Fallot, tricuspid atresia, and rheumatic
heart disease were similar to their previous
ones.

Radiologic changes

In 10 patients who had had record of
CXR before, we noted that there was no
appreciable CXR changes when they were
admitted for BE. All patients with rheu-
matic heart disease (mitral regurgitation,
mitral stenosis, and aortic regurgitation)
showed cardiomegaly with some degree of

pulmonary congestion, as had been noted
before. In all of 4 patients with small VSD,
both perimembraneous and subarterial, the
heart shadow still normal with normal or
minimal increase in pulmonary blood flow.
Patients with tetralogy of Fallot, 2 of
them had been under our observation,
showed typical coer en sabot cardiac shadow
with decreased vascular markings. One pa-
tient with PDA, aged 7 years, had been
diagnosed of having PDA when she was 3
years old. She was recommended for sur-
gery but the parents refused, and was then
lost for follow up for almost 4 years. She
was then referred by a private hospital with
full-blown cardiac failure with gross car-
diomegaly and severe ECG changes. She
died on table of severe heart failure.

Bacterial culture

Bacterial culture was done in every pa-
tient. The culture was negative in 3 pa-
tients. The remaining 12 showed bacterial
growth, (10 with single bacteria and 2 with
two bacteriae). The most common bacteria
isolated was Pseudomonas aeruginosa (4);
the ’classical’ etiological microorganism of
bacterial cndocarditis, Streptococcus viri-
dans, was only recovered in 2 cases (table
5).
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Table 5 : Resutts of bacterial culture in 15 patienis with bacterial endocarditis*

Microorganism

No. of Positive Culture

Pseudomonas aeruginosa
Streptococcus viridans
Klebsiella pneumoniae
Escherichia coli
Staphylococcus aureus
Streptococcus epidermidis
No growth

[N R SR C I S SRS

*) In 2 patients, 2 microorganisms were isolated in each.

Laboratory findings

The hemoglobin content in the 15 pa-
tients ranged from 4.2 to 15.5 g/dl. When
the >’normally’’ polycythemic patients (pa-
tients with tetralpgy of Fallot and tricupid
atresia) were excluded, the hemoglobin
content ranged ffom 4.2 to 12.6 g/dl. Most
of them (8 patients) showed a hemoglobin
content of less then 10 g/dl on the initial
examination; in 2 of them it was less than
5 g/dl. Most of the non-cyanotic patients
showed the hemoglobin content between 6
and 9.8 g/dl.

Leukocytosis (WBC of more than 10.000/

Table 6 :

cu mm) was only detected in 6 (40%) pa-
tients (from 12.600 to 17.000/cu mm). The
majority of cases showed WBC between
6.100 to 9.600/cu mm.

Blood sedimentation rate was increased
in all of bur patients; at times it was as high
as 128 mm/hour. The rate gradually de-
creased with clinical improvement; how-
ever, many of them still showed abnormal
ESR by the end of the second month of
treatment, in spite of definite clinical im-
provement.

Table 5 summarizes the laboratory fin-
dings in patients with BE.

Summary of laboratory findings in 15 patients with bacterial endocarditis

Anemia (Hb < 10g/dl)
<5 g/dl
HES o9 g/dl

Leukocytosis
(WBC >10.000/cu mm)

Increased ESR

Positive CRP (+ to + + +)

- 2cases
- 6 cases

- 6 cases
~ 13 cases

- 13 cases

Echocardiographic findings

Initial echocardiographic investigation
was done on the first or second day of ad-
mission. We were able to demonstrate de-

finite *abnormal mass’ attached to the
endocardium of the ventricular septal sur-
face of the right ventricle, aortic surface,
or atrioventricular surface in 9 patients. In
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2 patients we were not sure about the ab-
normality of the mass on initial examina-
tion, because it was considered might be a
normal structure. On follow up, however,
the masses in question were decreasing
gradually with the improvement of clinical
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condition. In 4 patients we were unable to
demonstrate the vegetation, even after
repeated echo examinations.

Features of site and size of vegetation are
presented in table 7.

Table 7 : Site und size of vegetation as seen echocardiographically in 15 patients with
bacterial endocarditis.
Heart No. of No of (+) Site of Size of
Disease Patients Vegetation Vegetation Vegetation
VSD 7 6 RVOT 5-16 mm
TF 3 2 RVOT 8-10 mm
PDA 1 | Ao-L 1S mm
TA 1 s . -
RHD 3 2 RVOT (I) 12 mm
AML (1) 10 mm
Note : (a) Abbreviations: RVOT = right ventricular outflow tract; Ao-L = aortic leaflet; AML = anterior

leaflet of mitral valve. For other abbreviations see table 2.
(b) The size of vegetation indicates the approximation of the largest diameter of the vegetation as
seen with composite views. At timesthe vegetation looked like a band, as seen in a case with PDA.

Representative of echocardiographic ap-

Fig. 1.

LA

pearance of vegetation in presented in fig 1.

right ventricle;
aorta; VEG

lett ventricle; RV

left atrium; Ao vegetation

Echocardiographic appearance of a large vegetation in a patient with small

perimembraneous VSD. Note the shaggy appearance of the mass.



196

In most patients, the size of vegetation
was relatively unchanged in the first 2
weeks of treatment. After then, the vegeta-
tion size became gradually decrease, and
then was invisible echocardiographically
after 4 weeks or more. One patient with
large vegetation necded 8 weeks before the
vegetation disappear

Outcorme

Six patients died 2 days to 2 weeks after
the comencement of treatment. A patient
with large PDA who presented with severe
cardiac failure succumbed on the operation
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table. Two patients with severe valvular
heart disease died following severe intrac-
table congestive heart failure despite
vigorous treatment with decongestants.
Two patients with large VSD (aged 2 and
a half months and 1l years) and the patient
with tricuspid atresia also died of intrac-
table heart failure.

All patients without cardiac failure sur-
vived. Onc patient with small VSD under-
went successful surgery several months
after recovered from BE. Other patients
were followed in our out-patient clinic for
further management.

Discussion

There have been conflicting reports
on the incidence of BE iu children. Some
authors believed, that i+ spite of the
availability of antibiotics to prevent BE in
children with structural heart disease, it was
apparent that no definite decrease of the
incidence of BE was observed (Johnson et
al., 1975; Kaplan, 1977). In fact some
authors believed that reports of this life
threatening complication of structural
heart disease has been increasing in recent
years, although it does not always mean that
there was a true increase of the incidence;
rather, it would indicate that more diag-
nosis has been cstablished with increasing
awareness and better method of examina-
tion (Zakraewski and Keith, 1965; Johnson
ct al, 1979). On the other hand, recent re-
port of Geva and Frand (1988) indicated
that there was a significant decrease of in-
cidence of BE in the last decade in their
hospital.

There were 15 patients with BE in our
department in 17 months period. In the
same period, there were 11.086 pediatric
admissions; the relative incidence therefore
was | in 740 admission. This incidence was

quite high when compared with other re-
ports. Kaplan and Shulman (1983) reviewed
the literature and found that the inci-
dence of BE was between: 1800 and 4500
pediatric admissions. Recent report of Ge-
va and Frand stated that the incidence of
BE in their hospital in Tel Aviv was | in
1806 admissions between 1964 and 1975,
and 1 in 6725 between 1975-1984. We be-
lieve this high incidence of BE in this series,
actually represent our increase of aware-
ness to the disease.

Indeed, the diagnosis of BE has been
very difficult, because fever, which is the
most consistent symptom, frequently un-
noticed by parents, especially those with
low ediication level. In addition, signs of
BE which are non specific, i.e. paleness,
poor appetite, decrease exercise tolerance,
and others, may be appreciated by parents
and physicians as ’normal’ for children
with cardiac problem. The diagnosis can
only be established with high degree of sus-
picion, and by careful assessment of his-
tory, physical findings, and proper blood
culture examination.

Our seriesindicated that the most consis-
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tent symptom was prolonged fever, which
was usually of low grade. Other complaints
were not specific, e.g. resembling any sys-
temic infectious diseases. In this series, as
seen in table 4, the physical examination
also did not show any characteristic for this
disease. In contrast to the literature, we did
not mention any characteristic findings
such as Osler node, Janeway lesions, or
splinter haemorrhages. Similarly, changing
murmur or development of new murmur
was not found in this series, except in one
patient with PDA who definitely showed
marked physical deterioration with the
development of pulmonary hypertension
and severe aortic regurgitation. In short,
in almost all patient we had known before,
no significant murmur change could be ap-
preciated. i

Changes of ECG’s and chest X-rays were
not impressive in most of our patients. All
patients with small VSD did not show any
change in the chest X-ray appearance. The
one patient with PDA definitely showed
enlargement of the heart when relatively
compared with the previous picture. In
this patient, the ECG also showed gross
change, consistent with the definite dete-
rioration of the patients condition. The 4
patients with severe valvular heart disease
had had enlarged heart with some degree
of pulmonary congestion when they were
seen in the outpatient clinic. On admission,
they showed enlarged heart with more pro-
minent pulmonary vascular congestion, in-
dicating the increase in the degree of heart
failure. It is quite difficult to be sure that
there was an increase of the murmur, but
we were sure that there was no new mur-
mur develop.

Since the report of Dillon et al. (1973)
on the use of M-mode echocardiography
to detect BE vegetation, there have been
enthusiastic reports supporting the role of
echocardiography in the management of
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BE. The development and wide use of 2-
dimensional echocardiography has refined
the ability of echocardiography to detect
the vegetation (Wann et al., 1979; Meltzer
and Roelandt, 1981). The success of echo-
cardiography for this purpose range from
13 to 78% (Lutas et al., 1986).

In our series we could say with con-
fidence the presence of vegetation by 2-
dimensional echocardiography in 11 out of
the 15 patients. Most of the vegetations
were seen at the endocardial surface of the
RVOT, measuring from 5 mm to 18 mm.
In 2 patients, we were at first not very sure
about the vegetation, because the structure
observed was considered probably normal
structure. But oo follow-up, the structure
became gradually decrease in size as clinical
condition improved, and at last disappeared.
We concluded that the vegetation was
actually there at initial examination.

The reliability of echo visualization has
been varied. In our experience, when the
vegetation is large and freely moving,
especially if it is attached to the atrioven-
tricular or semilunar valve, we could state
with great confidence that the structure is
bacterial vegetation. But if the vegetation
is small, and if it is attached to the ven-
tricular septum, we can not be ascertained
that the struture was a vegetation. In this
situation, frequent repeated echo examina-
tions should be performed to follow the
structure in question.

Themortality rate in our series was quite
high (40%), conformed with other results
of many authors. Althoughour series is not
large enough to draw definite conclusion,
we note that the mortality associated well
with the presence of congestive heart fail-
ure. All patients who died had definite
signs of congestive heart failure, and we
found that it was quite difficult to treat.
All patients without heart failure survived,
including 3 patients with paroxysmal atrial
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tachycardia. The mortality was not ap-
parently correlated with the presence, site
and size of the vegetation; rather, it was
correlated with the presence of severe con-
gestive heart failure. This finding is in
agreement with that of Lutas et al. (1986),
and in contrast with some other reports
that there was a correlation between the
presence of echocardiographic evidence of
vegetation and the complication rate and
death of patients with BE.

In conclusion, infective endocarditis is
not a rare complication of structural heart
disease in our hospital. Symptoms and
signs are usually not specific; indeed we did
not find well-known characteristic signs
such as Osler nodes, Janeway lesions, or
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splinter hemorrhages in any of our 15 pa-
tients. High index of suspicion is a sine qua
non if early diagnosis is to be established.
Isolation of the offending microorganism
is a prerequisite for both the diagnosis and
management of patients with BE. How-
ever, this procedure is not available in most
Indonesian hospitals. A good resolution
echocardiography will be of much value.
In the presence of clinical evidence of BE,
visualization of vegetation with echocar-
diography will sirongly support the
diagnosis of BE, so that initial treatment
with high dose antibiotics can be started
early without awaiting the result of blood
culture.
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