
Introduction:

Infective endocarditis (IE) is an infection of

endocardium.1 The incidence in children varied

between 0.8–3.3/1000 in general hospital and 20–

56/1000 in cardiac center.2 Infective endocarditis

is classified based on clinical condition and

pathogens as native-valve IE, prosthetic-valve IE,

IE in intravenous drug users, and health care-

associated IE. Health care-associated IE tends to

increase.3, 4 Infective endocarditis is more common

in male, with male and female ratio is 2:1.2,3,5

Diagnosing IE in patient without heart defect is a

challenge. The mechanism of right-sided IE in this

patient is similar with those Intravenous drug

users (IDU).

Case History:

A 9 years old boy was admitted to our hospital

with chief complaint of difficulty of breathing for 1

week before admission, accompanied by fever and

cough. There was no wheeze or stridor. He was

diagnosed as β-thalassemia major since age 1.5

years. He received regular packed red cell

transfusion every two weeks and desferioxamine

as iron chelating agent. He experienced

intermittent fever since one month ago after

receiving transfusion in a district hospital. He was

hospitalized there for 8 days and discharged with

improvement. After five days at home, he had an

episode of fever again and admitted to another

district hospital. He was hospitalized there for two

weeks; got hospital acquired pneumonia, and then

referred to our hospital. In the last two years he

felt easy fatigability and limited his activities

himself.

In the physical examination, he was moderately

ill with severe malnutrition, cooley facies, fever,

holosystolic murmur grade 3/6 was found in the

lower left sternal border, crackles in both lung

fields, and hepatosplenomegaly. There was no

eyelid and extremities edema, no petechiae on the

skin, mucous membranes, no Osler’s node,

Janeway’s lesions or Splinter hemorrhages.

Pulpitis was found in numerous of his teeth. Blood

test revealed hemolytic anemia, leukocytosis with

elevated segmented polymorphonuclear cell. His

tuberculin skin test confirmed negative result. His
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chest x-ray depicted right ventricle enlargement

and opaque densities in the middle field of left lung.

Electrocardiography revealed sinus tachycardia.

Blood culture showed growth of Staphylococcus

aureus. Echocardiography detected thickening of

tricuspid valve with oscillating mass 1.2 x 2.6 cm

sized in the tricuspid valve and severe pulmonary

hypertension (pulmonary arteries pressure

gradient 60 mmHg), and minimal pericardial

effusion.

Initially he was diagnosed and treated as a patient

with typhoid fever. The diagnosis of IE was made

on day 10 of hospitalization, when his pneumonia

resolved, but congestive heart failure (CHF)

developed. He received empirical antibiotics

(cefotaxime) while awaiting the results of blood

culture. Digoxin, captopril, and furosemide were

added. Cefazolin was given for 5 weeks. Teeth

extraction was planned to be performed after

clinical improvement. Clinical improvement was

seen in day 17 of hospitalization. Repeated

echocardiography showed reduced size of

vegetation, right atrium and right ventricle

dilatation, moderate to severe tricuspid

regurgitation, poor cooptation and thickened of

posterior and anterior leaflet, mild pulmonal valve

regurgitation, good ventricle function and no

pericardial effusion. Digoxin, captopril and

furosemide discontinued. In the day 51, there was

definite clinical improvement, drugs discontinued

and he was discharged. His last echocardiography

revealed shortened septal leaflet without

vegetation.

Fig.-1:
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Discussion:

The principal pathophysiology of IE is presence

of defect or structural lesion of endocardium and

bacteriemia, even transient. Endocardial defects

are usually congenital or acquired lesions, such

as rheumatic heart disease. Injury of

endocardium can be caused by blood turbulence

from high pressure to low pressure, flow through

orifice or small defects, central vein

cathetherization, inflammation such as rheumatic

carditis, or degenerative process in adults. Such

endothelial damage induces platelet adhesion and

thrombus formation, called as non bacterial

thrombotic endocarditis (NBTE).1, 3, 6-9When

bacteriemia occurs, bacteria will attach to the

NTBE area. Bacterial colonization will enhance

thrombus formation, local inflammation, and

damage adjacent structures.1, 3, 5, 10 Bacteriemia

can occur as a result of procedures or trauma at

mouth, oropharynx, gastrointestinal or urogenital

tract, even in trauma of chewing or teeth

brushing.1,3,6,7,11

Infective endocarditis risk factors are rheumatic

heart disease, congenital heart defects especially

after heart procedures, and mitral valve prolapse,

neonates, infants, and intravenous drug users.2,12

Infective endocarditis  can occur in children without

previously cardiac defects in 20% cases.13, 14Right-

sided IE rarely occurs with 5–10% incidence from

all cases, especially in HIV or immunosuppresed

patients. Infections related with low sterility of

intravenous (IV) injection, contaminated IV drugs,

and immunity abnormalities. Staphylococcus

aureus is the etiology of 60%–90% cases.3

Our patient received regular blood transfusion and

intravenous furosemide and no previous cardiac

defects. Thalassemia patients could experience

myocarditis, pericarditis, pulmonary hypertension,

or cardiomyopathy due to infection, chronic

anemia, and hemosiderosis.15-18 There was

pulmonary hypertension, tricuspid regurgitation,

and cardiomegaly which can occur before IE. The

predisposing factor is endothelial damage as a

result of thalassemia and repeated IV drugs.

A diagnosis of IE is made based on history, clinical

manifestation, and laboratory studies. From history

taking, it took the presence of heart defects,

rheumatic heart disease, recent dental procedure

or mouth minor surgery, urogenital diseases, IV

drug administration, central venous

cathetherization, prosthetic valves. Patients

experienced fever, cough, joint pain, chest pain,

myalgias, and shortness of breath, loss of appetite,

fatigue, night sweating, weight loss, and neurologic

symptoms. In the physical examination, we can

find fever, tachycardia, petechiae, Osler’s nodes,

splinter hemorrhages, Roth’s spot, Janeway’s

lesion, new murmur or changes of previous

murmur, splenomegaly, and clubbing fingers,

arthritis, glomerulonephritis, myocardium abscess,

and CHF may be present.1-3, 5, 13, 19Prolonged fever

is common in 90%-100% patients.2, 3, 20, 21CHF

may be present in 29%-39% patients.5 Negative

blood culture can be found in 4%-31% from all IE

patients.14, 22, 23There are three categories of

diagnostic possibilites using the modified Duke

criteria: definite, possible, and rejected. A diagnosis

of definite IE is made by pathologic evidence and

fulfillment of pathologic evidence of IE

(microorganism demonstrated by culture and

histologic examination) and clinical criteria is met

by the presence of two major criteria, one major

and three minor criteria, or five minor criteria.

Major criteria are blood culture positive for IE and

evidence of endocardial involvement. Minor criteria

are (1) predisposition, predisposing heart condition,

or injection drug users, (2) fever, temperature

>38°C, (3) vascular phenomena: major arterial

emboli, septic pulmonary infarcts, mycotic

aneurysm, intracranial hemorrhage, conjunctival

hemorrhages, and Janeway’s lesions, (3)

immunologic phenomena: glomerulonephritis,

Osler’s nodes, Roth’s spots, and rheumatoid factor,

(4) microbiologic evidence: positive blood culture

but does not meet a major criterion or serologic

evidence of active infection with organism

consistent with IE.3, 5, 7, 24

Infective endocarditis diagnosis in this patient is

made based on history, clinical symptoms, and in

the presence 1 major criterion (positive

echocardiography for IE) and 3 minor criteria

(fever, IV drug administration, and positive blood

culture).

Antibiotic administration in infection due to

Staphylococcus aureus should be considering

whether methicllin susceptible S. aureus (MSSA)

or methicllin resistant S. aureus (MRSA). Standard

therapy for IE caused by MSSA is ²-lactamase
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(nafcillin, oxacillin, and flucoxacillin 200 mg/kg/24

hour IV in 4–6 doses combined with or without

gentamicin 3 mg/kg/24 hour IV for 3–5 days,

maximally 2 weeks. In patient allergic to penicillin,

vancomycin 40 mg/kg/24 hours IV in 2–4 doses for

4–6 weeks combined with or without gentamicin

for 3–5 days, maximally 2 weeks. Another

alternative is cefazolin 100 mg/kg/24 hours IV in

3–4 doses combined with or without gentamicin.24

IE caused by MRSA given vancomycin 40 mg/kg/

24 hours IV in 2–3 doses for 4–6 weeks combined

with or without gentamicin for 3–5 days, maximally

2 weeks.2, 3, 5, 7, 22CHF in right-sided IE is rare,

but can occur due to increased pulmonary

resistance, severe right-side valvular regurgitation,

or obstruction.3 He was given cefazolin for 6 weeks

and gentamicin for 2 weeks. Antibiotic selection

consistent with presumptive infection caused by

MSSA, and resistance test showed sensitivity to

cephalosporine. Therapy for CHF is given when

symptoms of CHF developed, and discontinued once

clinical and following echocardiography showed

improvement.

Monitoring IE patients covered response of therapy

and complications. Surgical procedure performed

when poor response of therapy and complications

developed.35, 24 Prognosis of right-sided IE is good

with mortality in hospital <10%.3 Indications of

surgical procedure in right-sided IE are CHF due

to severe tricuspid regurgitation and poor response

to diuretic drugs administration, difficult-to-

eradicate organism, or persistent bacteremia after

adequate antibiotic therapy for 7 days, and

persistent tricuspid vegetation >20 mm, and

reccurent pulmonary embolism with or without

CHF.3 In children, preserving native valve is

primary choice.2 Our patient had good response

to therapy, that tricuspid valve repair was deferred

with long term follow up.

Recurrence of IE is the next important point. Once

a child recovered from IE, then he was on high

risk of recurrence, as much as 2.7%–22.5%.3,5-7,24

Prevention step of IE is oral hygiene care and

prophylactic antibiotic in certain medical

procedures, one of them is dental procedure.

Prophylactic antibiotic administration is

recommended in dental procedure such as teeth

extraction. Amoxicillin or ampicillin 50 mg/kg/24

hours oral or IV is given. In patients allergic to

penicillin, clindamycin 20 mg/kg oral or IV can be

given 30-60 minutes before procedure.3,5-7,9, 11,24,25

There were several differences of guidelines in

developed countries.26-29 He was included in high-

risk category of recurrence of IE. Counseling of

oral hygiene and teeth extraction plan is to be given

to the patient and parents along. Sterility of IV

access and drug administration should be

maintained.

Conclusion:

The diagnosis of IE in children without heart

defects is difficult to establish and right-sided IE is

rare in children that a high suspicion index should

be considered.

References:

1. Wilson W, Taubert KA, Gewitz M, Lockhart PB, Baddour

LM, Levison M, et al. Prevention of Infective

Endocarditis: Guidelines From the American Heart

Association: A Guideline From the American Heart

Association Rheumatic Fever, Endocarditis, and

Kawasaki Disease Committee, Council on

Cardiovascular Disease in the Young, and the Council

on Clinical Cardiology, Council on Cardiovascular

Surgery and Anesthesia, and the Quality of Care and

Outcomes Research Interdisciplinary Working Group.

Ciruculation 2007;116:1736-1754.

2. Sadiq M, Nazir M, Sheikh S. Infective endocarditis in

children-incidence, pattern diagnosis and management

in a developing country. Int J Cardiol 2001;78:

175-182.

3. Guidelines on the prevention, diagnosis and treatment

of infective endocarditis (new version 2009). Euro Heart

J 2009;30:2369-413.

4. Moreillon P, Que YA. Infective endocarditis. Lancet

2004;363:139-149.

5. Martin R. Rhe recognition and treatment of infective

endocarditis. Curr Paed  2002;12:212-219.

6. Marx GR. Infective endocarditis. In: Keane JF, Lock

JE, Flyer D. Eds. Nadas’ Pediatric Cardiology. 2nd ed.

Philadelphia: Sanders Elsevier; 2006. 467-476.

7. Park M. Pediatric cardiology for Practitioners. St Louis:

Mosby inc; 2008.

8. Thiene G, Basso C. Pathology and pathogenesis of

infective endocarditis in native heart valves. Cardiovasc

Pathol 2006;15:256-263.

9. Greenberg JD, Bonwit AM, ROddy MG. Subacute

bacterial endocarditis prophylaxis: a succinct review for

pediatric emergency physicians and nurses. Clin Ped

Emerg Med 2005;6:266-272.

Conflict of Interest - None.

Cardiovascular Journal Volume 7, No. 2, 2015

148



10. Bashore TM, Cabell C, Vance F. Update on infective

endocarditis. Curr Prob Cardiology 2006;31:274-352.

11. Farbod F, Kanaan H, Farbod J. Infective endocarditis

and antibiotic prophylaxis prior to dental/oral

procedures: latest revision to the guidelines by the

American Heart Association published April. J

Maxillofac Oral Surg 2009;38:626-631.

12. Tariq M, Alam M, Munir G, Khan MA, Junior R. Infective

endocarditis: a five-year experience at a tertiary care

hospital in Pakistan. International Journal of Infectious

Disease 2004;8:163-170.

13. Hickey E, Jung G, Manlhhiot, Sakopoulos A, Caldarone

C, Van-Arsdell G, et al. Infective endocarditis in children:

native valve preservation is frequently possible despite

advanced clinical disease. Eur J Cardiothorac Surg

2009;35:130-135.

14. Lopez-Dupla M, Hernandez S, Olona M, Merce J,

Lorenzo A, Josepa T, et al. Clinical Characteristics and

outcome of infective endocarditis in Individuals of the

general population managed at a teaching hospital

without cardiac surgery facilities. Study of 120 cases.

Rev Esp Cardiol 2006;59(11):1131-1139.

15. Morris C, Vinchinsky E, Singer S. Pulmonary

hypertension in thalassemia: association with

hemolysis, arginine metabolism dysregulation, and a

hypercoagulable state. Spring J 2007;301:31-35.

16. Atiq M, Bana M, Ahmed U, Bano S, Yusuf M, Z Z, et al.

Cardiac disease in beta thalassemia major: is it

reversible? Singap Med J 2006;47(8):693-696.

17. Lekawanvijt S, Cattipakorn N. Iron overload

thalassemic cardiomyopathy: iron status assessment

and mechanisms of mechanical and electrical

disturbance due to iron toxicity. Can J Cardiol

2009;25(4):213-218.

18. Wood J. Cardiac complications in thalassemia major.

PMC 2010;33:81-6.

19. Madiyono B, Rahayuningsih S, Sukardi R. Penanganan

penyakit jantung pada bayi dan anak. Jakarta: Balai

Penerbit FKUI. 2008.

20. Garg N, Kandpal B, Garg N, Tewari S, Kapoor A, Goel

P, et al. Characteristics of infective endocarditis in a

developing country-clinical profile and outcome in 192

Indian patients, 1992–2001. Int J Cardiol 2005;98:

253-260.

21. Sucu M, Davutoglu V, Ozer O, Aksoy M. Epidemiological,

clinical and microbiological profile of infective

endocarditis in a tertiary hospital in the South-East

Anatolia Region. Arch Turk Soc Cardiol 2010;38(2):

107-111.

22. German guidelines for the diagnosis and management

of infective endocarditis. Int J Antimicrob Agents

2007;29:643-657.

23. Watkin RW, Lang S, Lambert PA, Elliott WALTSJ. The

microbial diagnosis of infective endocarditis. J Infection

2003;47:1-11.

24. Ferrieri P, Gewitz MH, Gerber MA, Newburger JW,

Dajani AS, Shulman ST, et al. Unique features of

infective endocarditis in childhood. Pediatrics

2002;109:931-43.

25. Guideline update on valvular heart disease: focused

update on infective endocarditis. J Am Coll Cardiol

2008;52: 676-685.

26. Shanson D. New guidelines and the development of an

international consensus on recommendations for the

antibiotic prophylaxis of infective endocarditis.

International Health 2010;2:231-238.

27. Delahaye FO, Harbaoui B, Cart-Regal V, Gevigney GD.

Recommendations on prophylaxis for infective

endocarditis: dramatic changes over the past seven years.

Arch Cardiovasc Dis 2009;102:233-245.

28. Baddour LM. Prophylaxis of infective endocarditis:

prevention of the perfect storm. Int J Antimicrob Agents

2007;30S:S37-41.

29. Duval X, Leport C. Prophylaxis of infective endocarditis:

current tendencies, continuing controversies. Lancet

Infect Dis 2008;8:225-232.

Infective Endocarditis in a β-thalassemia Major Child Sri Endah Rahayuningsih et al.

149


