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Objective: To present a case of infective endocarditis (IE) in a 16-year-old male from Rio de Janeiro. 

Case presentation: He was initially diagnosed with dengue fever with alarm signs. He developed thrombocytopenia, petechiae 
and purpura. Staphylococcal bacteremia, meningococcal disease and disseminated gonococcal disease were considered; 
blood cultures were taken, and empirical vancomycin and ceftriaxone were started. On day 2 of hospitalization, blood cultures 
were positive for methicillin-sensitive Staphylococcus aureus. Transthoracic echocardiographic revealed mitral valve thickening 
with the presence of a vegetation (19 x 10 mm). Computed tomography showed splenic abscess. He was transferred to a 
cardiology referral institute and underwent splenectomy and mitral valve repair with ring insertion. He was discharged on day 
54 of hospitalization on cotrimoxazole and rivaroxaban. 

Conclusion: This case highlights the importance of differential diagnosis of fever with petechiae and purpura, early initiation 
of empirical antimicrobials, systematic screening for embolic phenomena in the management of IE and valve repair surgery if 
feasible.
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Abstract

Introduction

Infective endocarditis (IE) is an infrequent disease in the 
pediatric population. IE by Staphylococcus aureus is a 
disease with high mortality and high emboligenic potential, 
whose incidence in the setting of pediatric patients without 
associated heart disease has been high in retrospective 
studies (1-5). However, there are few studies on IE in healthy 
pediatric patients.  

We present a case of IE in a young patient with no risk factors 
for IE, evolving with persistent fever, multiple petechiae and 
purpura and complicating with embolic phenomena to the 
spleen, kidneys, central nervous system and lower limbs, who 
was initially diagnosed with dengue fever.
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Case report

A 16-year-old white, heterosexual male patient student and 
young apprentice in a supermarket, was admitted to our unit 
with a history of fever, myalgia, emesis and general malaise 
for 3 days. He had been previously seen in the Emergency 
Unit where dengue fever was presumptively diagnosed. He 
was sent home on analgesia and advised of alarm signs for 
dengue. 

The following day he persisted with fever and developed 
abdominal pain in the left hypochondrium, and returned to 
the Emergency unit. Blood count revealed thrombocytopenia 
(44,000 /mm3). Based on the clinical and laboratory features, 
he was transferred to a reference unit for infectious diseases.

There was no remarkable personal or family history, his 
vaccination card was complete for his age, and he denied risky 
sexual contact. On admission, blood tests were requested 
and they showed  a hemoglobin of 12.1 mg/dl, 5680/mm3 
leukocytes (70% neutrophils and 6% rods), a C-reactive 
protein (CRP) level of 18 mg/dl (reference <0.5 mg/dl) and 
66,000/mm3 platelets; rapid tests for dengue NS1  and dengue 
immunoglobulin (Ig) M and IgG were non-reactive , as were 

rapid tests for human immunodeficiency virus (HIV), hepatitis 
B virus  (HBV), hepatitis C virus (HCV) and syphilis.

 A 3+/6 systolic murmur was identified in the mitral area, he 
continued to feel poorly, and petechiae and purpura appeared 
on the right hand on the second day of hospitalization (Fig. 
1). Three sets of blood cultures were collected and empirical 
antimicrobial regimen with vancomycin and ceftriaxone was 
started. On D3, blood tests showed intense left shift without 
leukocytosis (4620/mm3 leukocytes with 28% rods) and a CRP 
of 22 mg/dl.

In less than 24 hours, all blood cultures were positive for 
Gram-positive cocci later identified in clamps as methicillin-
sensitive Staphylococcus aureus, and antibiotic therapy was 
optimized for oxacillin 2g q4h. Control blood cultures were 
taken three days after starting the empirical regimen and 
resulted negative. Computed tomography  (CT) of the chest 
and abdomen without contrast identified pleural effusion at 
the base of the left hemithorax with adjacent consolidation, 
hepatomegaly, and splenomegaly associated with extensive 
hypodense areas, with suspicion of septic embolism to the 
spleen.

Graphical abstract
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A transthoracic echocardiogram, with a 3D reconstruction, 
on day 2 of hospitalization showed a large vegetation on 
the posterior leaflet of the mitral valve (MV) (Fig. 2 A,B). 
A transesophageal echocardiogram (TEE) on the 4th  day 
of hospitalization revealed an enlarged left atrium, MV  
thickening of the posterior leaflet and an image on the atrial 

aspect measuring 19 x 10 mm, compatible with a vegetation. 
There were no signs of paravalvular abscess. The presence 
of a typical microorganism in two or more blood cultures 
associated with vegetation identified by imaging methods 
confirmed the diagnosis of definitive IE of the native MV by 
Staphylococcus aureus using the modified Duke criteria (6).

Figure 1.  Petechial and purpuric rash on patient's right hand on day 1 of admission

Figure 2. A) A 3D echocardiogram displaying a large vegetation on the atrial face of the mitral valve during the end of 
ventricular systole B) A 3D echocardiogram displaying the atrial face of the mitral valve during ventricular diastole, 
with a large vegetation
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An abdominal CT scan with contrast on the 8th day of 
hospitalization (Fig. 3) showed parenchymal collections in the 
spleen, the largest measuring 10.8 x 10.5 x 7.1 cm, as well as a 

collection in the left renal cortex measuring 5.5 x 4.3 x 3.1 cm, 
secondary to septic embolism.

Figure 3. Computed tomography of the abdomen on the 8th day of hospitalization showing hypodense areas in the 
spleen and left renal cortex

He was transferred to a referral cardiac surgery hospital for 
surgical support, where he underwent splenectomy on the 
13th day of hospitalization. The histopathology report of the 
splenic specimen revealed an enlarged spleen and multiple 
collections with a large amount of purulent material; the 
culture of the collection was positive for Staphylococcus 
aureus. On the third day after splenectomy, he maintained 
fever and control blood cultures were negative. He underwent 
a new TEE, which showed moderate MV regurgitation. On 
day 19, he maintained a fever and presented with pain in his 
right thigh, the distal pulses of the right lower limb were not 
palpable, but he maintained adequate perfusion, with no 
change in color. In view of the continuing fever and possible 
new embolic phenomena, rifampicin was added to the 
antimicrobial regimen (300mg q8h), angiotomography of 
the right lower limb was requested and the vascular surgery 
team was invited for consultation. The angiotomography of 
the right lower limb (Fig. 4) showed obstruction of the right 
tibiofibular trunk by 2.3 cm and of the proximal portion of 
the anterior tibial artery by 0.7 cm, with distal opacification 
of the vessels. The vascular surgery team advised starting 
IV unfractionated heparin, without the need for a surgical 
approach.

Figure 4. CT angiography of the right lower limb on 19th 
day of hospitalization showing an obstruction ( a “stop” ) 
of the right tibiofibular trunk

CT – computed tomography



390

Feijoó  et al.Heart, Vessels and Transplantation 2025; 9: 386-94
IE presented as dengue fever

Cardiac surgery was indicated due to persistent infection, 
fever and multiple embolic phenomena despite an adequate 
antimicrobial regimen on day 18. In the preoperative period, a 
magnetic resonance angiography of the brain was requested, 
which showed a recent lacunar infarction in the frontal region 
on the right and a parietal subarachnoid hemorrhage on the 
left. Despite the high risk of ischemia and loss of the lower 
limb in the event of cardiopulmonary bypass, MV repair 
with prosthetic ring placement was performed on day 22 
of hospitalization. The surgical procedure was described as 
follows: The native MV showed an extensive vegetation across 
the entire surface of the posterior leaflet and a small area of 
the anterior leaflet. The vegetation was resected as was the 
affected segments of both leaflets; the posterior leaflet was 
reconstructed with an autologous pericardial patch and the 
anterior leaflet with surgical stitches. Separate Ethibond 2.0 

stitches were placed around the MV ring and a number 32 
annuloplasty ring was implanted.

Histopathology of the MV fragment showed degenerative 
changes (fibrosclerosis and myxoid degeneration) associated 
with the presence of adhered vegetation (adhered nodular 
area composed of fibrin and suppuration), Gram's stain 
showed gram-positive cocci, and the Grocott-Gomori stain 
was negative for fungi. He remained in the intensive care 
unit where he maintained a daily fever (38°C), but with a 
progressive drop in CRP. On day 29 of cardiac surgery, he 
presented a macular rash due to oxacillin, which was replaced 
by cefazolin. Control abdominal CT  revealed regression of the 
hypocaptant renal lesion on the right and a small reduction in 
the volume of the abscess in the renal cortex on the left (Fig. 
5). A CT scan of the brain was normal.

On day 30 he was diagnosed with flu-like flu syndrome 
associated with rifampin, and the drug was discontinued. On 
day 48 he had an isolated febrile peak (38°C) with negative 
blood cultures, and a new abdominal CT scan revealed a small 
collection near the iliac muscle on the right. On day 54 he was 
discharged from hospital, asymptomatic and instructed to 
follow antimicrobial therapy with cotrimoxazole (800/160mg 
q12h) and anticoagulation with rivaroxaban 20mg q24h. 

He returned for an outpatient appointment on day 62, 
having remained asymptomatic, undergone vaccination 
for encapsulated germs (S. pneumoniae, N. meningitidis, 
Haemophilus spp.) and was instructed to continue therapy 
with oral cotrimoxazole for a further two weeks (totaling 
eight weeks of antimicrobial therapy after heart surgery), and 
anticoagulation with rivaroxaban for 6 months.

The timeline of events is shown in Figure 6, for a quick 
overview.

Figure 5. Computed tomography of the abdomen on the 27th  day of hospitalization showing a decrease in the embolic 
lesion on the right kidney
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Figure 6. Timeline of events 

TTE – transthoracic echocardiogram, CT – computed tomography, GPC –Gram-positive cocci, MSSA – methicillin-sensitive 
Staphylococcus aureus, UFH – unfractionated heparin, MRI-magnetic resonance imaging, ICU – intensive care unit
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Discussion

We presented a case of an adolescent patient with definite 
community-acquired native valve IE due to Staphylococcus 
aureus according to the modified Duke criteria evolving with 
multiple embolic events, and with no identifiable portal of 
entry by clinical-epidemiological history. 

This patient had no known previous valve disease, although 
histopathology identified myxomatous degeneration; 
although he had no clinically evident entry point for infection 
at the time of hospitalization, he had been exposed to multiple 
insect bites, which is why the hypothesis of dengue, in the 
context of a resident of Rio de Janeiro, was promptly raised. 

In the pediatric population, the main risk factor for IE is 
congenital heart disease (CHD) (5, 7-9). However, there is a 
smaller proportion of cases in which there is no CHD, and no 
portal of entry had been identified, generally these episodes 
occur in late adolescents (from the age of 15), as well as in 
young adults and, in the case of the pediatric population, 
confers a worse prognosis to the episode (3, 5). Several studies 
point to an increase in the incidence of IE in the pediatric 
population in the scenario without association with heart 
disease (3-5). Staphylococcus aureus is the main pathogen 
observed in the pediatric population in developed countries 
in both European and American series. Day et al. (1) in a 
multicenter retrospective analysis during the years 2000 and 
2003 analyzed 1588 cases of IE in the pediatric population, 
in which they observed a bimodal distribution with peaks in 
infancy (31 days to 1 year of age) and in late adolescence (17-
20 years), and S. aureus was the main etiologic agent. Esposito 
et al. (10) in a retrospective multicenter study conducted in 
Italy from 2005 to 2015 found 47 pediatric patients with IE, of 
whom nine (19.1%) had no risk factors for IE, the main valve 
affected was the MV, and the main pathogen found in the 
group with CHD was oral/ viridans streptococci (37.9%) and 
in the group without risk factors, S. aureus (27.8%). The three 
deaths reported occurred in the group of patients without 
CHD (10). Marom et al. (4) in a retrospective single-center 
Israeli study from 1992 to 2004 analyzed 51 cases of IE in the 
pediatric population, of which 9 (18%) occurred in patients 
without CHD or any other risk factor for IE, all episodes were 
acquired in the community, but only in two was it possible 
to find the source of infection. In this group, all had left-sided 
valve involvement identified on echocardiography, and one 
had concomitant mitral and tricuspid valve involvement. S. 
aureus was the main etiologic agent identified, occurring in 
33% of the episodes (4). 

Despite the increased incidence of S.aureus infection 
associated with healthcare, community-acquired 
staphylococcal IE is a serious event, with significant morbidity 
even in previously healthy patients, as in the case presented 
(11, 12).  The patient had no recent history of skin or soft 
tissue infection, nor any recent history of trauma or another 
obvious portal of entry. The differential diagnoses considered 
for the episode were dengue with alarm signs, since there 

were insect bites all over the body, but no signs of cutaneous 
infection. There was also an important epidemiological 
aspect, as he lived near a large local cemetery and reported 
many mosquitoes at home. On admission, he had an elevated 
CRP and a left shift, which suggested a bacterial infection; 
NS1, IgM and IgG tests for dengue were requested, all of 
which were negative. Although these negative laboratory 
tests for dengue do not rule out the diagnosis, this hypothesis 
was considered less likely. Disseminated gonococcal disease 
was also considered as a differential diagnosis, but there 
were no reports of compatible symptoms such as a history of 
polyarthralgia or tenosynovitis and there were no reports of 
risky sexual exposure. Another diagnosis that was considered 
was disseminated meningococcal disease without meningitis, 
as despite his vaccines being up to date, he worked with the 
public in a supermarket. However, the echocardiograms and 
CT scans, and the results of the subsequent blood cultures 
ruled out this hypothesis.

Cardiac surgery, with MV repair with placement of a prosthetic 
ring, was performed on the 22th day after the onset of the first 
symptoms. The indication for surgery was the presence of new 
embolic phenomena despite optimized antibiotic therapy. 
In this case, the patient had a large vegetation (19 x 10 mm) 
on the native MV caused by a microorganism with known 
emboligenic potential, which gave the episode a high risk of 
new embolic phenomena (13). The importance of early cardiac 
surgery in patients with native IE on left valves is already well 
established in the literature, with favorable results due to 
the reduction in embolic events after a surgical procedure 
performed within 1 week of the first symptoms (14). Surgery 
should not be postponed even in those with asymptomatic 
embolic events to the central nervous system (15). The choice 
of valve repair with placement of a prosthetic ring was due 
to the good outcomes of this technique when applied by a 
trained team, and especially because the patient was young, 
physically active, and would not need anticoagulation as he 
did not have a prosthesis inserted (16).  

The consensus on surgical treatment in IE is to privilege repair 
whenever possible.

In our case, there was no significant valve regurgitation and 
a mitral ring was inserted. This means that this patient would 
not need anticoagulation for life, and nor would he have a 
bioprosthesis, which would mean a greater risk for further 
episodes of IE, and the need for a redo operation due to 
degeneration in the time span of around 10 years. In summary, 
he had the mitral ring inserted because he was a young man 
and his valve damage allowed for a more conservative surgical 
approach.

Regarding anticoagulation and its duration, the patient 
had rivaroxaban for 6 months because of the femoral artery 
occlusion, not because of the MV annuloplasty surgery. A 
direct oral anticoagulant (DOAC) was used, and not a vitamin 
K antagonist, because studies included in a recent meta-
analysis have shown that  warfarin use did not confer benefit in 
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terms of thromboembolic prophylaxis after isolated MV repair 
in patients without atrial fibrillation  or affect overall survival 
during the follow-up period of the included studies (17). 
Besides, the use of DOAC does not require monitoring, which 
was very important to this teenager, who had missed school 
and work during many weeks because of hospitalization.

This case also highlights the importance of carefully 
observing the evolution of patients, because even with 
adequate therapy, fever can persist, often in the context 
of distant abscesses, with the need to remove septic foci. It 
is therefore important to systematically screen for embolic 
phenomena in patients with IE. In this case, the pain in the 
left hypochondrium was initially interpreted as a warning sign 
of dengue fever, when a contrast-enhanced abdominal CT 
scan revealed a splenic abscess with significant involvement 
of the parenchyma, which led to splenectomy to remove the 
infectious focus. Fever can also be caused by hypersensitivity 
to drugs, which was observed in at least two episodes with the 
appearance of generalized pruritic macular exanthema after 
oxacillin infusion. In addition, the patient developed a flu-
like syndrome due to rifampin, which was suspected due to 
fever and maintained leukocytosis, even with a recent change 
of the intravenous line and negative control blood cultures, 
which led to the drug being discontinued, and consequently 
the symptoms remitting. 

Conclusions: This episode illustrates the emboligenic 
potential of Staphylococcus aureus, the importance of 
differential diagnosis with other diseases that present 
with fever, petechiae and purpura, with a special focus on 
epidemiological history to identify portals of entry for the 
etiological agent, and systematic screening for embolic 
phenomena in the clinical and surgical management of IE. The 
study also points to the need for careful follow up of patients 
treated to IE regarding antimicrobial adverse events.
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