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ABSTRACT

A total of 14 cases of infective endocarditis (IE) in children aged 6
months to 10 years were seen from December 1987 to December 1992 at the
pediatric unit of Ayatollah Taleghani Medical Center. The majority of pa-
tients (12 of 14) were between 5 and 10 years of age. Acyanotic congenital
heart disease was known to preexist in 78.6% and rheumatic valvular heart
disease in 21.4% of cases. Organisms were identified by blood culture in
50%. the majority being Streptococcus viridans (36% of cases). Vegetations
were detected by echocardiography in 64%. The overall death rate was
21.4%. Two patients with aortic stenosis developed IE after cardiac surgery
for repair of stenotic valves and both of them died. One patient with rheu-
matic aortic and mitral valve insufficiency underwent valve replacement due
to intractable heart failure.

In conclusion, the frequent presence of underlying heart disease, the
rarity of IE in infancy, and the ominous prognosis of postoperative

endocarditis and aortic valve involvement are emphasized.
Key Words: Children, Infective endocarditis (IE), Congenital heart disease (CHD), Valvular heart
disease.
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INTRODUCTION

Infective endocarditis (IE) is a severe infection
which is becoming more frequently recognized in chil-
dren. The reported incidence of 1E in infancy and child-
hood is one in 4500 hospital admissions.'* Most studies
of IE in children have been reported from industrialized
countries 102405 whereas only @ few have heen re-
ported from nonindustrialized countries.™” In this study,
I will present my experience with [E in a group of Ira-
nian children who were adimitted to a pediatric depart-
ment over a S-year period.

MATERIALS AND METHODS

Charts were reviewed on 14 patients discharged
from the pediatric ward of the Ayatollah Taleghani

[{S]
(o]

Mecdical Center from 1987 to 1992 with a diagnosis of
infective endocarditis. The entire hospital course of each
patient was reviewed. The following data was acquired
from the patients’ medical record: basic identifying in-
formation. dates of hospitalization,  follow-up status.
antecedent diseases, predisposing factors, symptoms.,
stgns. laboratory data, treatment. course. and complica-
tions. Paticnts with previously known congenital or
rheumatic heart disease (RHD) were accepted into the
study if they fulfilled at least two of the following crite-
ria

1- Vegetations verified by echocardiography

2- Fever without any extracardiac foci

3- Bacteremia without an extracardiac focus

4- Symptoms compatible with embolism

Standiard methods were employed for obtaining and
processing blood cultures, as well as for the identifica-
tion and isolation of microorganisms,
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Table 1. Significant clinical and laburatury features of 14 children with IE and their treatment,
complications and outcomes

Case  Age Sex Llinical and laboratory tinderlying  1'ossible Blaod culture Fchocardiography  Trealment Conplications Outcome
tindings at time of diagnmsls heart disease source
| Y yoars F Fever. heart tnuninnr, PDA unktown Streptovoceus o vepetinm P48 Dotz survived
T ESR, lcukueytosis virukans
2 9 yeuars F Fever, Iearl tunrnmr, CHE, PDA unknown 0 smeees PA vepetation P48 e snrvived

splenotnegaly, ancnua,
T ESK, leukocytosis
3 9 years M Fever, beart murmur, Vsh unknuwn Klebsiella RY vepetanm i CHFE e survived
anemuma, spienomegaly, jelechiac,
T ESR, lcukecytosis

4 Jycars M Fever, beart murtr, CHE, DA mknown  —eeeses PA vepetation Peti Hone anrvived
anemsa, T ESR

5 7 years F Fever, learl munour, CHE, RHDIMKR)  unknown  —=eeees MV yepetatong Pa+s e sunved
anemia, T ESR

6 9 years F Fever, heart nmniner, vsh nnknown Streptocaceis nu vepetition Pas e suvived
T ESR, leukacylosis vinduns

7 6 ycus F Fexsr, beart mmrmur, CHE, VSD+C'OA  unkaewn Sirepic o vegelalion P+t nilie suevived
TESR vizidans

B § years M Fever, heart mumnr, AS unknowns Streplocaceus AV avegrtaion (2T notie enevived
splenomcgaly, T ESR viruluns

9 o tnonths M Fever, beart smunmer, CHE, vsh wnknowa e RV vegeratiom Vi note unkaewn

splenomegaly, ancoa,
T ESR, leukecytasis

t tyecars i Fever. heartwrimus, TESR PDA unknown Streplacoccus o Legelatnn Pes futic survived
virudans

I Y years M Fever, heart e, CHF, AN vardine —eaann AV vegeratnm Vi cerchral died
ancnna, hematra, | ESR Surfec ¥ cusholisun

(i 7 ycars M Fever, leart mnnnr, AS cantiae memeeen AV vegetaton Vati acule dred
anct, T ESK. leukneytasts surpery renal

) 6 years M Fever, bearl murntur, CHE, RHDMR+AR)Y wknown  eeeeeae AV vegetation Vati MV surs tved
anenua, T ESK. leukocytasis reptaceniem

™ Y) years M Fever, beart uurinur, CHE, RHDIMIY unknown Suaphdylococens eeeeeean Vati sepsis + DIC slred
anemia, petechiae. aureus T ESK

M= male: F= female; CHE= congestive heart failure; T = increased; PDA= patent ductus arteriosus; VSD= veniricular septal defect: RIID=
rheumatic heart disease; MR= mitral regurgitation; CO.A= coarctation of aorta; AS= aortic stenosis; AR= aartie regurgitatian; PA= pulmonary
arterys RV= right venrricle: MV= mural valve: AV= aortic valve: P= penicilfing 8= streptomycin; C= cefiriaxone; G= gentannicin: V=
vancemycin; DIC= disseminated intravascular coagulanon.

Predisposing events. including dental procedures. age ol the patients was 7 years with a range of 6 months
were aceepled as portal of entry if they occurred within to 10 years. 86%(12 of  14) were S 1o 10 years old. Of
4 weeks prior to the first symptoms ol [E. Recent car- 14 children. 8 (57%) were boys and 6 (43%) were girls
diac surgery (less than 2 months before onset of symp- (M/E= 1.3/1). Fever of variable duration and grade. loss
toms) was accepted as a predisposing event. Recent an- of appetite and weight loss were seen in all patients.
tibiotic treatment was defined as antibiotic  therapy Cardiac murmurs were auscultated in all patients and
within two weeks prior to admission, congestive hewrt failure (CHF) was present in Y (649%.)

Parenteral antibiotics were started in all patients al- CilSeS,
ter taking multiple blood cultures.In patients with a Congenital heart discase (CHD) was the predomi-
good general condition, antibiotic therapy was usually nant lesion, occuring in 11 (78.6%) children. 4 (28.6%)
initiated with a combination of aqueous penicillin G and patients had ventricular septal defect (VSD) and in one
an aminoglycoside. In patients with critical general con- of them it was accompanicd by coarctation of the aorta.
ditions. vancomycin plus gentamicin was administered. 4 had patent ductus arteriosus (PDA) and the other three
All patients were  treated intravenously for a minimum (21.4%) sulfered from aortic stenosis. In 3 patients
period of 4 weeks. Autopsy was not possible in any of (21.4%) rheumatic valvular heart discase was diag-
the patients who died. mainly because  parents refused nosed. In all of them mitral valve incompetence was
permission and wanted to bury the dead immediately present and in a 6 year old boy it was accompanicd by
according (o traditional and religious rites. aortic valve insulliciency. All of the above anomalies

were acyanotic.
Splenomegaly was detected in 4 (28.6%) patients.

RESULTS Peripheral mucocutancous manilestations such as

Osler's nodes, Janeway lesions and splinter hemorrhage

In this study, which was performed in i university were not seen inoany patient, but two (14%) had

hospital. all pediatric cases with a discharge diagnosis subconjunctival petechiae. Anemia (delined as a hemo-

of 1E were reviewed. Their significant clinical and labo- globin concentration of less than 10g/dL) was present

ratory features are summarized in Table 1. The mean in 9 (64%) cases. An clevated erythrocyte sedimenti-
222
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tion rate (defined as an ESR greater than 35 mm in the
first hour hy the Westergren method) was present in all
patients and in the majority of them it was greater than
S0 mm in the {irst hour. A mild leukocytosis (defined as
i leukocyte count greater than 13000/mm?) was demon-
strited in 7 patients (50%). Microscopic hematuria was
seen in one patient. Blood cultures were positive in 7
patients (509%) and negative in the rest. Of 7 culwre-
positive cases, Streprococcus viridans was found in S,
Staphylococcus aureus in 1, and klebsiella in I case.

Echocardiography (M-mode and two-dimensional)
wits perforrned in all patients and vegetations were de-
tected in Y (64%) of them. In one patient (no.13) with
RHD. surgery was required beciuse of intractable heart
failure. His aortic valve was repaired and mitral valve
replaced. One patient (no.9) had heen discharged hy his
parents before completing his course of therapy and in
spite of physician's advice. Three patients (21.4%) died
. two of which were boys with aortic stenosis who de-
veloped 1E after cardiac surgery and repair of their
stenotic valves. One of these two children (case no. 11)
died because of a sudden embolic cerchrovascular accei-
dent and the other one died due to renal impairment
manifested by oliguria and an elevated serum creatinine
level. The third patient died in septic shock.

DISCUSSION

The present study is an analysis of patients with [E
diagnosed over a period of S years at our center. In this
study. 12 of 14 patients were hetween 5 and W) years of
age. This is in accordance with the observation of 1E in
older children. ™"

In Western reports, positive blood cultures were
high and varied from 80% to 92% in different series. ™
In two reviews from developing countries.'” positive
hlood cultures were reported in 47.8% and S8% respec-
tively. In our study hacterial isolation was achieved in
7(50%) patients. We ascribe the high proportion of
negative cultures to previous antibiotic therapy, fastidi-
ous organisms with dilficult culture requirements, very
low numbers of circulating organisms, and less than
meticulous culture techniques.  Suppression ol hlood
culture positivity hy outpatient antibiotic therapy in pa-
tients with hacterial endocarditis has heen reported hy
Pazin et al.'? Patients who have received antibiotics
should have more coltures taken initially, and all pa-
tients suspected of having 1E should have additional
blood cultures drawn if the first cultures fail to grow an
organism and symptoms persist.’

The introduction of echocardiogriaphy has made it
possible o demonstrate vegetations in 75-80% of cases
of IE.” Henee one would expect that the diagnosis of 1E

19
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Fig. 2. Casc no. 3: VSD and vegetation at the right ventricular
surface of 1he interventncular septum.

could be established carlier. There is, however, no
doubt that in the future the transocesophageal
echocardiographic approach will yield a better access in
clinically suspected cases with normal transthoracic
echocardiographic studies.'” In the present study. two-
dimensional echocardiography revealed vegetations in 9
of 14 (64%) cases.

Similar to several previous reports, in the
present review no dental procedures were performed
prior to IE. Poor dental hygiene is possibly of greater
importance than the dental procedures themselves as a
factor of susceptibility to 1E.

A special note concerning “high-risk™ individuals is
appropriate. In the pediatric age group. these so-catled
“high-risk" individuals include those with prosthetic
heart valves. those with aortic valve stenosis or insuffi-
ciency. and those patients with surgically constructed
systemic to pulmonary arterial shunts.® In a swdy hy
Bahl et al.! including 23 patients with right heart
endocarditis, five of six patients with postoperative
endocarditis died, signifying an ominous prognosis for
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this subgroup when treated by medical means only. In
this report, aortic valve involvement was associated
with a high rate of complications and mortality.This
group of patients may benefit from early surgical inter-
vention,
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