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It’s Time to Pay More Attention!

Chung Il Noh, MD

Infective Endocarditis in Congenital Heart Disease Patients:

Department of Pediatrics, College of Medicine, Seoul National University, Seoul, Korea

Infective endocarditis (IE) is the result of endovas-
cular microbial infection. Due to the growing patient
population suffering with pre- and postoperative con-
genital heart disease (CHD), the increased placement
of prosthetic valves, vascular grafts and patches in the
heart and also the improvement of intensive cardiac care,
[E that is related to CHD is showing continuously chan-
ging features. In general, [E can be better classified by
referring to the activity of the disease, the diagnostic
status (definite/possible), the anatomic site (right/left
side), the underlying disease (native valve/prosthetic
valve/other foreign material), the microbiology of the
disease (the causative microorganism and the culture/
serology/PCR/histology) and the patient population
(CHD, nosocomial IE, drug users, hemodialysis, etc.) .

s

p318-323

Because of the endothelial lining of the heart and
valves, only highly virulent organisms (e.g., S aureus) are
capable of infecting the normal healthy heart. Therefore,
almost all of the IE is the result of complex interac-
tions between the host’s immune and coagulation sys-
tems, structural cardiac disease, microorganisms and
procedures that can cause bacteremia. The steps in the
development of lesion are 1) endothelial injury with the
resultant coagulum (that contains large amounts of fi-
brinogen-fibrin, fibronectin, plasma protein and platelet
protein) and inflammation-induced expression of A1
integrins by the endothelial cells (that results in fibro-
nectin binding to the endothelial surface via the 81 in-
tegrins), 2) pathogen adherence to the coagulum via
MSCRAMMS (microbial surface components recogni-
zing adhesive matrix molecules) and the fibronectin-
binding protein on their surface and the additional
adherence of the pathogens to the fibrin matrix, and
3) vegetation formation with the proliferating patho-

Correspondence : Chung Il Noh, MD, Department of Pediatrics, College of
Medicine, Seoul National University, 28 Yeongeon—dong, Jongro—gu,
Seoul 110—744, Korea

Tel: 82—2—2072—-3632, Fax: 82—2—743—3455

E—mail: ohungnoh@plaza.snu.ac.kr

252

gens (infected coagulum). The infected vegetation in-
creases with the binding of pathogens to the coagulum,
the initiation of monocyte activation and the cytokine
and tissue factor production. This cycle of adherence,
organism growth and platelet-fibrin deposition can start
to repeat by itself. Fibronectin-binding protein and
MSCRAMMS are on the surface of S. aureus, Strepto-
coccus viridans, Streptococcus pneumoniae, group A,
C and G streptococci, and Candida albicans.?”)

About 10-20% of IE is associated with preexisting
CHD. Besides those patients with isolated ASD, posto-
perative ASD or PDA without residue beyond 6 months
postoperatively, and the mitral valve prolapse without
valvular regurgitation, most of the CHD patients have
a risk of incurring IE and so lifelong antibiotic prophy-
laxis is recommended.” There is no general agreement
about instituting antibiotic prophylaxis for postoperative
VSD, well repaired TOF and for the post-intervention
state of ASD, VSD and PDA.” IE among CHD pati-
ents has a high mortality rate (up to 10%). VSD, PDA,
aortic valve abnormalities and TOF are usually consi-
dered the common preoperative defects for IE. The disea-
ses and factors for IE in the high risk group include
complex cyanotic CHD (e.g., single ventricle, transpo-
sition or TOF), aortopulmonary shunt, complex intra-
cardiac repairs with conduit, patches or prosthetic valve,
and a history of previous IE.? Even in the simple CHD
patient group, surgery itself is an important risk factor
to IE. In cases of prolonged intensive care after cardiac
repair with prosthetic valves or conduits, IE can develop
immediately during the postoperative period (the first
2 weeks after surgery) .”

Diagnosis of IE is based on the combination of per-
sistent bacteremia and anatomical lesions in the heart.
The Duke criteria, which contain echocardiographic evi-
dences of IE, have a high sensitivity and a high negative
predictive value. The sensitivity of the Duke criteria can
be further increased by performing transesophageal echo-
cardiography. TEE should be done in the patients with
a doubtful transthoracic echo, the patients with pros-
thetic valve and pacemaker IE, and the patients with



suspected abscess. However, a negative blood culture or
a negative echo does not exclude IE. Culture negative
IE can occur in about 10% of the overall cases. Culture-
negative IE can occur if antibiotic administration was
done within the previous 2 weeks, or if there is the pre-
sence of fastidious or intracellular pathogens (Brucella
spp., C burnetti, Bartonella spp., Chlamydia spp., My-
coplasma spp., Legionella spp., T whipplei). PCR is
useful in the culture-negative cases, as it can show a
positive result even after long-term treatment with anti-
biotics.”

[E is a serious problem with a high complication rate
and high mortality (about 10%) in population with
CHD. Increasing numbers of the patients are currently
being operated on with using foreign materials such as
prosthetic valves, patches or conduits. These patients are
at the lifelong risk of IE and this risk increases with age.
The risk factors to IE are chronic hypoxia, previous
cardiovascular operation, repair with foreign material,
cardiac interventional procedures and dental procedu-
res.” Predisposing events (e.g., dental, oral and respiratory
tract procedures, pneumonia, atopic dermatitis, skin
infection and skin piercing) can be identified in about
50% of IE patients. For the perioperative cases, a pro-
longed ICU stay after recent operation with using foreign
material is the most common event.” Staphylococcal or
streptococcal species are the common causative micro-
organisms, although infection with Gram negative bacilli,
MRSA or fungi is recently increasing.'” Patients with
cyanotic CHD are susceptible to gingival colonization
by bacteria of the HACEK group.”

IE associated with CHD reveals a broad range of car-
diac and extracardiac complications. Cardiac failure due
to valve damage, inflammation or arrhythmia is a main
factor for mortality. Infection of the foreign material
requires surgical removal of the material and this is
associated with high mortality. The mortality is related
to the severity of the underlying cardiac disease, the pre-
sence of foreign materials, the type of organisms (Sta-
phylococci, fungi), congestive heart failure and large
vegetation (>15 mm) . In the case of uncontrollable heart
failure, persistent infection (fever and bacteremia for
more than 7-10 days despite adequate antibiotics treat-
ment), possible embolization (large and mobile vegeta-
tion > 15 mm without previous embolic events), recur-
rent embolization (vegetation >10 mm even after an
asymptomatic embolic event), fungal IE, severe and
complicated perivalvar infection (abscess, valve dysfunc-
tion, conduction disturbance, large vegetation and sta-
phylococcal infection) and infected foreign material are
all indications for an operation. However, the decision
for an early operation must be tailored to the indivi-
dual patient.?”

Septic emboli to the CNS, spleen, pulmonary artery
or renal artery are not rare (20-40%) . This condition
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is associated with the migration of large mobile valvar
vegetation (over 10 mm), and it is more frequent in the
cases with mitral valve vegetation, the changing size of
vegetation under antibiotics treatment and pathogens
of the S aureus, Streptococcus bovis or Candida species.
The incidence of embolism increases after the initiation
of treatment and then the incidence decreases to 10-
20% after 2 weeks of treatment. Therefore, if surgery is
indicated to reduce embolism, it must be done early
after the initiation of antibiotics treatment.”

An important problem related to IE is the patients’
ignorance of the disease itself and their ignorance of the
risk of tattoo, acupuncture, body piercing and skin infec-
tion; poor acceptance of education from the physicians
during the follow up and poor abidance to preventive/
treatment measures after dental procedures. There is a
general false concept among both physicians and patients
that prophylactic antibiotic treatment 1 hour before
dental procedures can completely eliminate episodes of
IE. However, many episodes of IE arise without preceding
medical/surgical procedures. Because transient bactere-
mia from the oral cavity is possible while chewing, tooth-
brushing and other normal activities, good dental hy-
giene becomes very important. This emphasizes the need
for continuous education of the patients and general
practitioners about IE.

The article by Kim et al'” is timely considering the
increasing population of adult CHD patients in this
country. The article can stimulate the physician to per-
form meticulous care and to educate the patients prope-
rly. However, the article did not discuss all the aspects
of IE in this specific population; there was not much
implication to IE early after operation or emphasizing the
significance of foreign material in the heart. Both of these
factors are very important in dealing with IE in this
patient group. Physicians need to stay abreast of the
current and changing concepts of IE among the CHD
population.

We cannot really cure most CHD. However, we have
made huge progress in the medical and surgical care of
CHD and greatly modified the course of CHD. By per-
forming meticulous care and education for the people
with CHD, we can lend much support to the patients
with CHD.
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