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ABSTRACT
Background: Infective endocarditis (IE) is uncommon in children. It may not be presented
with classical signs and symptoms but late complications such as aneurysm, brain abscess
and intracranial haemorrhage. Roth spots are classically associated with IE but it is rare to be
seen in paediatric patients. Here we report a rare case of culture negative infective
endocarditis with Roth spots in a child who presented with intracranial haemorrhage.
Case Report: A 9-year-old girl with underlying uncorrected Tetralogy of Fallot presented
with difficulty of breathing associated with fever, headache and vomiting for 2 days. Upon
arrival to casualty, her Glasgow Coma Scale was 4 and she developed multiple episodes of
convulsions. Urgent computed tomography (CT) of the brain showed right occipital
haemorrhage with intraventricular haemorrhage. She was then proceeded for emergency
craniectomy and external ventricular drainage. Postoperatively patient had persistent fever
and infective endocarditis was suspected. Hence, bedside echocardiography (ECHO) was
carried out and revealed vegetations of tricuspid valve. On ocular examination noted
extensive Roth spots in bilateral eye. Blood cultures taken from multiple sites but negative
finding. She was treated empirically with antibiotics but her condition continued to
deteriorate and patient succumbed to her disease on day 16 of admission.
Conclusion: High index of clinical suspicion of IE should be raised in children who
presented with fever and underlying heart disease or new murmurs to prevent further
complications and reduce the mortality rate. Ocular assessment can aid in early detection of
IE for prompt multidisciplinary treatment.
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1.0 Introduction
Infective endocarditis (IE) is uncommon in children. It may not be presented with classical
signs and symptoms but late complications such as aneurysm, brain abscess and intracranial
haemorrhage. Roth spots are classically associated with IE but it occurs in only 2% of
patients. Other ocular findings of IE include conjunctival haemorrhages, chorioretinitis and
endophthalmitis (Loughrey, 2015). Here we report a rare case of culture negative infective
endocarditis with Roth spots in a child who presented with intracranial haemorrhage.

2.0 Case Report
A 9-year-old girl with underlying uncorrected tetralogy of Fallot (TOF) presented with
difficulty of breathing associated with headaches and vomiting for 2 days. On physical
examination, her Glasgow Coma Scale was 4. Blood pressure was 95/69 mm Hg, heart rate
was 128 beats per minute and oxygen saturation (SpO2) was 78% on room air. Temperature
noted to be 38.7 degree Celsius. She also has clubbing of digits. Upon intubation, patient
developed multiple episodes of generalised convulsions.
Laboratory tests revealed haemoglobin of 12.5 g/dl and platelet count was 121×109/L.
Prothrombin time (PT) and activated partial thromboplastin time (APTT) were elevated at
19.1 and 240 seconds, respectively. The values of arterial blood gas analysis were pH 7.27,
PO2 41.9 mmHg, PCO2 49.5 mmHg.
Urgent computed tomography (CT) of the brain was done and noted there was right occipital
haemorrhage with intraventricular hemorrhages. Intravenous phenytoin and ceftriaxone were
initiated prior to craniectomy and external ventricular drain. Post operatively, patient was
supported haemodynamically with two inotropes.
On day 4 of admission, her fever was not settled and infective endocarditis was suspected.
Bedside echocardiography (ECHO) was carried out and noted the presence of tricuspid
vegetations. Multiple blood cultures and urine culture taken but negative results, however the
endotracheal tube secretions grew Pseudomonas Aeruginosa. C-reactive protein was elevated
at 16.51mg/L. Diagnosis of definite infective endocarditis was made according to Modified
Duke clinical criteria and she was referred to Ophthalmology team for assessment which
revealed extensive Roth spots in bilateral eye.
Patient’s fever did not settle despite completed intravenous ceftriaxone for a week. Hence,
she was switched to intravenous vancomycin, meropenem and fluconazole. However,
hospital acquired pneumonia sets in and her general condition deteriorated. Unfortunately,
the patient succumbed to her disease on day 16 of admission.
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Figure 1: Right eye fundus showed optic disc haemorrhage, vessel tortuosity and extensive
Roth spots involving macula. Left eye fundus also showed vessel tortuosity but less Roth
spots.

Figure 2: CT brain showed right occipital intraparenchymal haemorrhage and
intraventricular haemorrhage with mass effect and midline shift.

Figure 3: Echocardiography revealed vegetations of tricuspid valve measuring at 0.325 cm2.
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3.0 Discussion
Infective endocarditis is rare in children but it carries a high risk of mortality and morbidity
especially in children with congenital heart disease. In the United States, there are around
0.05-0.12 cases of IE per 1000 paediatric admissions. (Pasquali et al., 2012). The most
common causative agents in paediatrics infective endocarditis are Streptococci,
Staphylococci and Enterococci. (Baltimore et al., 2015)
IE mostly present with high spike of fever and constitutional symptoms, but it may be present
with neurological symptoms. A few has published on IE cases presented with extracardiac
complications such as subarachnoid haemorrhage and subdural haemorrhage, ischaemic and
haemorrhagic strokes. (Salaun et al., 2018)
Classical signs of infective endocarditis such as Roth spots, Janeway lesions, splinter
haemorrhages and Osler’s nodes are rare in children. In our patient, she presented with disc
haemorrhage and extensive Roth spots in his right eye and some Roth spots in her left eye as
well. Roth spots is described as pale centred retinal haemorrhages which is due to leukocyte
accumulation or platelet-fibrin plugs. Several papers also published on Roth spots in
leukaemia, HIV, anaemia, shaken baby syndrome, even in ocular toxoplasmosis and Cogan
syndrome. (Furtado, Toscano, Castro, & Rodrigues, 2016; Kapadia & Steeves, 2011; Priluck,
Chalam, & Grover, 2012; Vose & Charles, 2003; Wang, Petrak, Holz, Müller, & Krohne,
2019)
Blood culture is mandatory in identifying organism in order to target them with appropriate
and adequate antibiotics. The prevalence of culture negative endocarditis is only 5% -10% of
IE cases. (Baddour et al., 2015) In our patient, antibiotic was administered prior to admission
and this may have contributed to the negative blood cultures.
Diagnosis of definite IE was made in this case according to modified Duke clinical criteria as
positive evidence in ECHO finding contributed to the major criteria and patient fulfilled 4
minor criteria by presented with high grade of fever, congenital heart disease, intracranial
haemorrhage and Roth spots in bilateral eye.
Patients with IE need to be administered with appropriate antibiotic for 4-6 weeks according
to blood culture to eradicate the infection and to prevent further complications. Empirical
treatment should be initiated early in patients with culture negative IE for broad coverage of
microorganisms.
According to a 16-year-review of patients with IE by Salaun et al, only 7% of patients
developed intracranial haemorrhage where as 77% of them had no neurology vascular
complications. There are several publications on intracranial haemorrhage in IE but it is rare
in paediatric patients. In our patient, she presented primarily with right occipital haemorrhage
with intraventricular haemorrhage. It could be possibly due to rupture of mycotic aneurysm,
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however our CTA unable to detect any aneurysm. Other causes such as septic necrosis of the
vessel wall may explain this.

4.0 Summary
Many are not aware of risk of IE and Moon et al found that only 16% of patients with CHD
were aware of the risk of infective endocarditis (Moons et al., 2001). Hence, we need to
emphasize family education in early recognition of IE symptoms especially in children with
congenital heart disease (CHD) to prevent late complications as well as reducing mortality
rate.
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