
Introduction:

Infective endocarditis (IE) is a continuously evolving

disease with a persistently high morbidity and

mortality. IE occurs less commonly in children than

in adults, accounting for 1 in every 1300 to 2000

pediatric admissions annually.1,2 Although the

reported hospitalization rates for IE vary

considerably among published series, the frequency

of endocarditis among children seems to have

increased in recent years.3 This is due in part to

improve survival among children who are at risk

for endocarditis, such as those with congenital heart

disease (CHD) and hospitalized newborn infants. An

increasing proportion of children with IE have had

previous corrective or palliative surgery for CHD,

with or without implanted vascular grafts, patches,

devices or prosthetic cardiac valves.3,4-7

Developing countries have a higher incidence of

‘culture negative IE & occurs in relatively young

patients with underlying rheumatic and congenital

heart diseases.8-11 The higher incidence of ‘culture

negative endocarditis’ largely secondary to prior

doctor-prescribed or self administered antibiotic

use12,13 and life-threatening complications from IE

are still common despite echocardiographic diagnosis

and use of effective antibiotics.14

The purpose of our study was to assess the

characteristics of children with IE including the

clinical & laboratory profile, risk factor, site of
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Background: The characteristics of infective endocarditis (IE) have significantly changed in pediatric
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Duke diagnostic criteria.
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cardiac involvement and outcome in the current era

in hospitalized children of Dhaka Shishu Hospital.

Methods:

All patients referred to the Department of Pediatric

Cardiology of Dhaka Shishu (Children) Hospital with

the presumptive diagnosis of infective endocarditis

were enrolled prospectively over a period of almost

31 months between February 2014 to August 2016.

We used the modified Duke criteria15 in order to

validate our results. Cases were defined clinically

as “definite” if they fulfilled two of the Duke major

criteria, one major plus three minor criteria, or five

minor criteria; they were defined as “possible” if they

fulfilled one major plus one minor criteria, or three

minor criteria.

Demographic data and base-line characteristics were

collected and a structured history was taken. Specific

attention was paid to potential risk factors, which

included a history of previous rheumatic fever or

valvular heart disease, congenital heart disease,

cardiac surgery (corrective or palliative surgery for

CHD, with or without implanted vascular grafts,

patches, or prosthetic cardiac valves),

percutaneously implanted devices or other potential

risk factors such as prolong ICU stay. During the

physical examination, the presence or absence of

any vascular or immunological phenomena (as

defined by the Duke criteria) were actively sought

and documented. During the primary evaluation,

three blood cultures were taken from three different

sites, within 24 hours. Any exposure to oral or

intravenous antibiotics during the two days prior

to the attainment of blood cultures was documented.

In affected cases, Bactec Aerobic was used. All

patients were examined by transthoracic

echocardiography (TTE) using Vivid E9. Parasternal

long- and short-axis windows, as well as apical four-

and two-chamber views, were used to obtain two-

dimensional evaluations, M-mode dimensions and

duplex Doppler studies. Vegetation was defined

according to the Duke criteria. Further

investigations included inthe primary diagnostic

evaluation as a full blood count, C-reactive protein

(CRP), Rheumatoid factor (RF), urinalysis (urine

dipsticks and microscopy). Cultures and

antimicrobial susceptibility testing guided the choice

of antibiotics, whereas empirical therapy was given

to culture-negative cases. Twenty-four patients were

identified according to the modified Duke criteria,

fifty -eight percent of patients had definitive

endocarditis according to the Duke criteria while

the rest had possible endocarditis.

Results:

Mean patient age was 05±4.2 years (range, 22 days

to 12 years), and 6(25%) patients were <6 months of

age, 8 (33%) patients were between 1 year to 5 years,

10(42%) patients were >6 years of age (Table-I). Four

of the under six months patients were neonates.

Male female ratio was 1.4:1. All the 24 patients

admitted to Dhaka Shishu hospital with different

referral diagnosis. Fourteen patients (58%) were

referred as pyrexia of unknown origin, six patients

(25%) as heart failure, two patients (8.3%) had

features of acute leukaemia. Only six patients

(37.5%) out of 16 patients with pyrexia of unknown

origin & patient having features of acute leukaemia

suspected to have underlying heart disease. Two

neonates presented with feeding difficulties,

recurrent seizure (Table II). Overall, the most

common presenting symptom was fever (21/24,

87.5%). Mean duration of fever was 42±35 days.

Seventy- five percent of all febrile patients had

prolonged fever (>2 weeks) prior to the diagnosis.

Mean recorded temperature was 101.80±1.990 F.

Heart murmur was present in almost all patients

(95.8%). Clubbing was present in 5 patients (21%),

splenomegaly in 16 patients (66.7%). The classic

signs of IE, such as Janeway lesions, splinter

hemorrhage, Roth spots and purpura were noted in

only 6 (25%) of our patients (Table-III).

Table-I

Age distribution of study population (N=24).

Age Number Percent

< 6 months 6 25.0

1 year-5 years 8 33.3

6 years & above 10 41.7

Total 24 100.0

Mean age 5±4.2 years (range 22 days to 12 years)

Table-II

Distribution of referral diagnosis (N= 24).

Referral Diagnosis Number Percent

Suspected Leukemia 2 8.3

Pyrexia of unknown origin 14 58.3

Suspected CHD 2

Operated CHD 4

Undetected CHD 6

Absent CHD 2

Heart failure 5 20.8

Suspected CHD 4

Absent CHD 1

Septicaemia+HF 1 4.2

Feeding difficulty & recurrent 2 8.3

seizure
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Table-III

Distribution of presenting features (multiple

response) (N=24).

Presenting feature Number Percent

Fever 23 95.8

Heart murmur 23 95.8

Clubbing 5 21

Hepatomegaly 16 66.7

Splenomegaly 2 8.3

Janeway lesion 3 12.5

Splinter hemorrhage 1 4.2

Roth spot 1 4.2

Purpura 1 4.2

Mean duration of fever 42 .5 ± 35 . 1 days

Mean recorded temperature 101.80±1.990 F

Overall, 22 patients (92%) had an underlying

predisposing factor (Table-IV). Most commonly

encountered risk factors included congenital heart

disease (45.8%), most commonly a ventricular septal

defect (21%). Other important CHD were patent

ductus arteriosus (8.3%), bicuspid aortic valve (8.3%),

Tetralogy of Fallot (4.2%), and stenotic pulmonary

valve disease (4.2%). Two patients (8.3%) had history

of rheumatic heart disease. Other important risk

factors include post cardiac surgery (16.7%),

prolonged ICU stay (20.8%) [Table-IV]. Four of five

prolong ICU stay patients were neonates. Only one

of them had undergone ductal stenting, others did

not have any invasive procedures or central lines.

Table-IV

Distribution of risk factors.

Predisposing/ Frequency Percentage

risk factors  (number)

Underlying congenital 11 45.8

heart disease

Ventricular septal 5 21

defect (VSD)

Patent ductus arteriosus 2 8.3

(PDA)

Pulmonary stenosis (PS) 1 4.2

Bicuspid aortic valve 2 8.3

Tetralogy of Fallot (TOF) 1 4.2

Rheumatic heart disease 2 8.3

Post cardiac surgery 4 16.7

Prolonged ICU stay 5 20.8

Unidentified 2 8.3

Laboratory data showed that 79% had a raised CRP,

while only 54% of patients were found to have an

abnormally high white cell count, 45.8% patients

have thrombocytopenia, 87.5 % have anemia, 12.5%

cases tested positive for rheumatoid factor, and none

of these patients was known or suspected to have

rheumatoid arthritis. Blood culture was positive in

21% patients & causative microorganisms included

streptococci (8.3%), staphylococci (4.2%) & candida

(8.3%). Nineteen subjects (79%) had no growth on

multiple blood cultures and were thus classified as

culture-negative IE (Table-V).

Table-V

Distribution of Laboratory data

(multiple response).

Laboratory data Frequency Percentage

(number)

Anaemia 21 87.5

Leukocytosis 13 54

Raised CRP 19 79

Thrombocytopenia 11 45.8

Rheumatoid factor 3 12.5

Blood culture positive 5 21

Streptococci 2 8.3

Staphylococci 1 4.2

Candida 2 8.3

Antibiotic therapy before hospital admission was 96%

with 54% patient got oral antibiotics and 42% patient

got parenteral antibiotics. Vegetation was detected

in all patients by transthoracic echocardiography.

Mean vegetation size was 11.3±5.3 mm (range 3-22

mm). Fifteen patients (62.55%) had vegetation in

right side of heart, mostly in pulmonary valve

(37.5%). Eight patients (33%) had vegetation in left

side of heart mostly in mitral valve (Table-VI).

Table-VI

Distribution of site of vegetation (N= 24).

Site of vegetation Frequency Percentage

(number)

Tricuspid valve 6 25

Pulmonary valve 9 37.5

Mitral valve 5 20.8

Aortic valve 3 12.5

Near repair (patch) site 1 4.2

Vegetation size Mean±SD 11.3±5.3 mm (range 3-22

mm)

Antimicrobials were administrated to all patients.

Eighty three percent patients received 4-6 weeks of

antimicrobial therapy. In addition, one patient also

underwent surgical interventions. Forty- two percent

of patients were treated with a combination of

ceftriaxone plus an aminoglycoside (gentamicin) and

vancomycin. Vegetation resolved in 7 patients (29%),

one more patient it decreased in size (Table-VII).
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Complications occurred in about 25% of the study

group and included acute kidney injury (8.3%), acute

cerebral infarct (4.2%), multiple pneumatocele of

lung (4.2%), pneumonia (8.3%). The total in hospital

mortality in patients with IE was 7 (29.2%) [Table-

VIII].

Discussion:

Infective endocarditis can be a lethal and devastating

disease in children. Although IE occurs less

commonly in children than in adults, the incidence

of IE in children appears to have increased in recent

years, especially among those with predisposing risk

factors.1, 6, 16-18 Because of the increased survival

rate of children with CHD; CHD now constitutes

the predominant underlying condition for IE in

children over the age of 2 years. The complexities of

management of neonatal and pediatric intensive care

unit patients have increased the risks of IE. In

addition, postoperative IE is a long-term risk after

correction of complex CHD.

Day et al.18 in a large national sample of hospitalized

children showed that the median age at

hospitalization was 12 years (range, 1 day to 20

years); the age distribution was bimodal, with peaks

in infancy (31 days to 11 months of age) and the

late teenage years (17 to 20 years of age). In our

Table-VII

Treatment of the study population (N=24).

Treatment Frequency Percentage

(number)

Antibiotics Ceftriaxone +aminoglycoside (gentamicin)+vancomycin 10 41.7

Meropenem+aminoglycoside (gentamicin)+vancomycin 10 41.7

Other combination 4 16.7

Surgery 1 4.2

Table-VIII

Distribution of complications and outcome.

Frequency (number) Percentage

Complications Acute kidney injury 2 8.3

Acute cerebral infarct 1 4.2

Multiple pneumatocele of lung 1 4.2

Outcome Improved 12 50.1

Discharged against medical advice 5 20.7

Died 7 29.2

Fig.-1: showed large vegetation attached to

pulmonary artery in a patient with PDA.

Fig.-2: showed large vegetation attached to

tricuspid valve in a patient with VSD.
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study 25% of patients were < 6 months of age, 33%

patients were between 1 year to 5 years, 42% patients

were > 6 years of age.

A male: female ratio of 1.4 in our analyses confirms

the male predominance in infections in general and

IE specifically.7, 19, 20 In our series, 58% of our

patients met the Modified Duke criteria as definite

IE and 42% possible IE. This is comparable to 71%

of definite and 29% of possible IE previously reported

in Taiwan.21

According to published data, 10% or more of patients

with definite IE do not have an audible cardiac

murmur, 22-25 whereas 23 of 24 patients enrolled

in our study presented with a cardiac murmur on

auscultation. The reasons for this discrepancy may

reflect the differences in epidemiology and risk factor

profile of our patients. Prior reports have suggested

that endocarditis is occurring in fewer children with

rheumatic heart disease, commensurate with its

declining prevalence, and in a greater proportion of

children without preexisting heart disease.1,5,6,26-

27 These secular trends continued in our present

analysis, in which only 8.3% had rheumatic heart

disease but the percent of admissions without

preexisting heart disease was 20.8% perhaps related

toneonates & infants with prolonged ICU stay with

usage of multiple antibiotics.

Ventricular septal defect, patent ductus arteriosus,

aortic valve abnormalities, and tetralogy of Fallot

are reported to be common underlying conditions

for IE.1,28-31 In this study, ventricular septal defect

was the most frequent underlying condition with

patent ductus arteriosus and aortic abnormalities

lower than in previous reports.28,29

Out of 16 patients, only six patients (37.5%) with

pyrexia of unknown origin (PUO) & patient having

features of acute leukaemia, suspected to have

underlying heart disease. This observation signifies

the importance of detail physical examination

especially precordium examination of any child with

PUO.

Echocardiography has proved as the most important

tool in establishing diagnosis of IE in our study.

This was especially due to the low culture positivity

rates. Vegetation was detected by transthoracic Echo

(TTE) in all patients.

In children with CHD, right sided IE is reported to

be more frequent than left sided, but in adults

mainly with acquired heart disease, left sided IE is

more prevalent.32 Our study also showed 62.5%

patient had developed vegetation in right sided

cardiac structures.

Prior antibiotic therapy before clinical presentation

seen in 96% of our study group compared to 52%

reported from largest case series of IE from Pakistan

by Tariq M et al.33 which was the primary

contributor to the high incidence (79%) of negative

blood cultures in our series. This incidence is

consistent with the low yield from blood cultures,

ranging from 21 to 67%, reported from elsewhere

on the subcontinent.14,34-36 In contrast, studies

from industrialized counties report a diagnostic yield

from blood cultures as high as 90% or more.36-39

The mortality rate in our study (29%) was higher

to that reported in the adult population (18% to

23%)40,41 or in recent pediatric IE series from large

clinical centers caring for children with the most

complex forms of CHD (10% to 11%).5,6,42 This

significantly higher mortality may be related to

uncorrected congenital heart disease, excessive and

improper use of antibiotics, late clinical presentation.

Conclusion:

Most common presenting symptoms of IE in

children are prolonged fever & heart murmur.

Uncorrected congenital heart disease is the major

predisposing factor. The mortality rate is much

higher than recent international figures. Culture-

negative endocarditis continues to have a high

occurrence largely due to prior antibiotic use before

clinical presentation. Clinicians should have a high

index of suspicion of endocarditis and send blood

cultures or refer appropriately before prescribing

antibiotics.
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