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SUMMARY

Introduction Infective endocarditis is relatively rare in pediatric population, but can result in significant
morbidity and mortality. Children with bicuspid aortic valve are at higher risk of developing infective
endocarditis as compared to the general population. Our objective is to emphasize the importance of
rapid diagnosis and proper treatment of infective endocarditis in patients with bicuspid aortic valve with
the aim of preventing serious adverse events.

Case outline We report a case of a 13-year-old girl with a newly diagnosed bicuspid aortic valve who
developed infective endocarditis with severe complications and underwent cardiac surgery. Recurrent
fever and anemia, as well as cardiac murmur, were present for six months prior to diagnosing infective
endocarditis. During the course of illness, only one of many blood cultures taken was positive for Strep-
tococcus sanguinis.

Conclusion Patients with bicuspid aortic valve require careful evaluation for infective endocarditis, es-
pecially if recurrent fever associated with anemia is present. Delayed diagnosis of infective endocarditis
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is associated with serious complications.
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INTRODUCTION

Infective endocarditis (IE) is a rare and life-
threatening disease in the pediatric popula-
tion. The predominant underlying condition
of IE in children nowadays is congenital heart
disease, of which bicuspid aortic valve (BAV) is
common. Bicuspid aortic valve occurs predomi-
nantly in men, and currently is considered an
intermediate-risk factor for IE. The presentation
of IE in children may be fulminant, but more
often has slow progress, with prolonged low-
grade fever, and a variety of somatic complaints.
Consequently, diagnosing IE in children is chal-
lenging and frequently delayed. However, the
presence of a new murmur or a change in the
nature of a preexisting one is significant [1, 2].

We report a case of a 13-year-old girl with
newly diagnosed BAV, who developed IE with
severe complications and underwent cardiac
surgery. Recurrent fever and anemia, as well as
cardiac murmur, were present six months prior
to IE diagnosis. During that period, the girl
was hospitalized three times and received six
courses of antibiotic therapy. Numerous blood
cultures were taken, but only one was positive
for Streptococcus sanguinis. Our objective is to
emphasize the importance of rapid diagnosis

and proper treatment of IE in BAV patient with
the aim to prevent serious adverse events.

CASE REPORT

A 13-year-old girl without significant medical
history appeared at a sports preparticipation
screening at a primary care center with grade
2/6 systolic heart murmur. Electrocardiogram
and routine laboratory tests were normal with
the exception of slightly lower hemoglobin
concentration and hematocrit levels (Table 1).
On the cardiologist’s evaluation one month
later, the transthoracic echocardiogram (T'TE)
showed BAV with aortic insufficiency grade II.
The diameter of the aortic annulus was nor-
mal, with normal flow rate and an eccentric
insufficiency jet. The cardiologist advised next
examination in six months, with permitted rec-
reational sport activities.

During the next three months, the girl had
three episodes of upper respiratory tract infec-
tion with fever, associated with iron-deficiency
anemia (Fe 3.9 umol/l). In every episode, oral
antibiotic treatment (azithromycin, amoxicillin,
and amoxicillin/clavulanic acid, respectively)
improved the symptoms, but the patient was
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Table 1. Laboratory results during the course of illness

Febrile illness after sports exam . . .
Variable Sports A 1T ths | Th ths |F the |F th First First Second Third
. mon wo months ree months | Four months | Four months | oo | Discharge | Hosp. Hosp.
after after after after after
SE (mm/h) - - - - 46 46 55 65 - -
Hgb (g/1) 111 103 93 90 84 80 85 91 84 111
Hcet (I/1) 0.35 0.32 0.297 0.291 0.272 0.26 0.257 0.30 0.27 0.36
Er(x 10'%/1) | 4.46 4.2 4.09 4.07 3.91 3.77 4,01 43 4,03 5.05
MCV (fl) 78.5 76.7 72.5 71.5 69.7 68.9 67.8 - 67.0 -
Le (x 10%/1) 6.2 6.8 8.0 55 7.8 7.3 12.5 11.7 10.36 12.2
Tr (x 10%/1) 231 313 280 218 187 222 360 362 210 274
CRP (mg/l) - 12 48 12 > 96 > 96 59.7 424 133.1 149.2

SE - erythrocytes sedimentation rate during first hour; HgB — hemoglobin; Hct -

Le - leucocytes; Tr — thrombocytes; CRP — C-reactive protein

001
mpression (JPEG)

Figure 1. Five-chamber transesophageal echocardiography view of
the patient with a bicuspid aortic valve showing vegetations in the
left ventricular outflow tract (indicated by the arrows)

unresponsive to iron supplementation (Table 1). Peripheral
blood smear showed hypochromic red blood cells with
anisocytosis.

Three months after diagnosing BAV, the girl was hospi-
talized due to five-day fever (> 38°C) with nausea, vomit-
ing, dizziness, weakness, and leg pain. Inflammatory mark-
ers were elevated and anemia got worse (Table 1). All blood
cultures were negative and the TTE cardiac findings were
unchanged as compared to the baseline. The girl was treat-
ed with an oral antibiotic (cefpodoxime) and discharged
home in good general condition.

A few weeks following the first hospitalization, the girl
presented to hospital again with a four-day fever (39°C)
and right thigh pain. Inflammatory markers were elevated
and anemia present (Table 1). On auscultation, a diastolic
murmur was heard. Abdominal computerized tomogra-
phy demonstrated splenomegaly (131 x 52 mm) and TTE
suspected verruca on the anterior mitral valve leaflet with
mild mitral and aortic regurgitation. Infective endocarditis
was suspected and empirical intravenous (IV) antibiotic
therapy initiated (linezolid and gentamicin for 14 days).
Out of several blood cultures taken, only one was posi-
tive for Streptococcus sanguinis and the antibiotics were
changed to IV penicillin G and gentamicin for 14 days. The
girl’s condition slowly improved and she was discharged
home after five weeks of hospitalization.

Two weeks after the second hospitalization, the girl
presented at a tertiary hospital reporting three-day fever
(up to 38.8°C), acute onset of severe headache, and right
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hematocrit; Er - erythrocytes; MCV — mean corpuscular volume;
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Figure 2. Parasternal long axis transesophageal echocardiography
view of the patient with a bicuspid aortic valve showing vegetation in
the left ventricular outflow tract (indicated by the arrow)

leg pain that made walking difficulties. On admission,
the patient was febrile (> 38°C), had low blood pressure
with a wide pulse pressure (100/20 mmHg), and a dia-
stolic murmur was present. Inflammatory markers were
elevated (Table 1). One major and three minor modified
Duke criteria for IE were established. Transesophageal
echocardiogram (TOE) showed a circular formation
(14 x 9 mm) on the anterior mitral valve leaflet (Figures 1
and 2). In addition, a suspected rupture of BAV coronary
leaflet as well as significant mitral and moderate aortic
regurgitation were present. The left ventricle was mildly
dilated with preserved ejection fraction of 70%. Doppler
ultrasound of the legs as well as computerized tomography
of the head were normal. Abdominal magnetic resonance
imaging confirmed splenomegaly (140 x 47 x 67 mm).
N-terminal pro-brain natriuretic peptide was 2672 pg/ml.
The serial blood cultures were negative and empirical an-
tibiotic therapy for blood culture-negative IE was initiated
(IV ampicillin and gentamicin). Fever persisted for three
weeks and repeated TOE showed no reduction in vegeta-
tion. Antibiotic therapy was changed to IV penicillin G and
amikacin. On the 30th day of hospitalization, N-terminal
pro-brain natriuretic peptide was doubled (5217 pg/ml)
and TOE showed suspected perforation of the aortic and
mitral valve. The finding was confirmed by multislice de-
tector cardiac computerized tomography, which showed
an anterior—posterior BAV without raphe, thickened coro-
nary cusp (2.5 mm), 4.3 mm leaflet perforation, and two
aortic valve aneurysms (4.8 x 5 mm and 11.5 x 12 mm).
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Additionally, a periannular abscess (19.8 x 6.2 x 14.6 mm)
was present along the anterior wall of the aortic root. The
anterior mitral valve leaflet was thickened (2.5 mm) with
an aneurysm (11 x 13 mm) at the site of previous vegeta-
tion and a medial cusp perforation (2 mm in diameter).

On the 58th day of hospitalization, the patient under-
went aortic valve replacement with 19 mm bileaflet me-
chanical prosthesis (St Jude Medical, St Paul, MN, USA),
along with aortic root augmentation and anterior mitral
leaflet reconstruction. No vegetations were present at
surgery. Antibiotic prophylaxis for bacterial endocarditis
(IV cefazolin, amikacin, vancomycin) was administered
following the operation. Subsequent laboratory tests and
electrocardiogram were normal. The patient recovered
uneventfully and was discharged asymptomatic on the 18th
postoperative day.

At one-year follow-up, the girl was asymptomatic, and
TTE showed significantly lower size of the left ventricle,
normal function of the mechanical valve and residual
moderate regurgitation at the place of the anterior mitral
leaflet reconstruction.

This case report was approved by the institutional eth-
ics committee, and written consent was obtained from the
patient’s parent/guardian for the publication of this case
report and any accompanying images.

DISCUSSION

Despite improvements in diagnostics and management, IE
remains associated with significant morbidity and mortal-
ity. Congenital heart diseases predispose to the develop-
ment of IE. Bicuspid aortic valve is the most common form,
with a prevalence of 0.5-2% in the general population and
is currently considered intermediate-risk cardiac condition
for IE [1, 2]. Some studies showed that the risk of IE was
markedly greater for BAV than tricuspid aortic valve pa-
tients [3]. Patients with IE and BAV were also significantly
younger and had similar rates of intracardiac complica-
tions as high-risk patients [4]. As of recently, we must also
consider that COVID-19 infection and acute endocarditis
may present similarly, yet with very different treatments [5].

The presence of non-specific febrile illness, irrespective
of the duration of the fever, fever pattern, or the resolu-
tion of fever with antipyretics, in children with congenital
heart disease should be considered as suspected IE [6].
Routine laboratory findings in IE are non-specific, such
as elevated inflammatory markers and anemia, usually
normocytic and normochromic, which reveals the disease
activity and is well known as anemia of inflammation [7].
Our patient had hypochromic and anisocytic anemia, but
also slightly lower hemoglobin concentration and hemato-
crit levels present six months prior to IE. Although anemia
was mild, it cannot be ruled out it was associated with the
development of IE. One analysis has shown that iron-
deficiency anemia changed oral microbiota by decreasing
overall bacterial diversity and altered taxonomic com-
position but it did not identify whether iron deficiency
anemia can raise the risk of IE [8]. A new-onset systolic
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murmur was also discovered prior to BAV diagnosis in
our patient. Nevertheless, the typical murmur of aortic
insufficiency, revealed on TTE one month afterwards, is
diastolic. Mitral and aortic regurgitation were developed
later in the course of illness alongside with the diastolic
murmur. The abovementioned limits us from drawing
a firm conclusion on the association of the new-onset
cardiac murmur with the beginning of IE. A study by
N’Guyen et al. [9] showed that the time interval between
IE first symptoms and the diagnosis is closely related to
the IE clinical presentation, patient characteristics, and
the causative microorganism.

Infective endocarditis in BAV patients is mostly com-
munity acquired with oral cavity viridans group strep-
tococci as the most common causative microorganisms.
Our patient denied any dental procedures; however, even
routine daily dental hygiene could cause oral bacteria enter
the bloodstream [1, 2, 10]. History of excessive antibiotic
use in our patient might have been the reason for only
one Streptococcus sanguinis-positive blood culture out of
numerous taken. Other possible reasons for negative blood
cultures may include infections with highly fastidious bac-
teria or IE caused by a virus or a fungus. Culture-negative
IE is described in patients with clinical and echocardio-
graphic evidence of IE, with blood cultures yielding no
organisms [11]. In our patient, no vegetations were found
during the cardiac surgery and pathological examination
of the resected valvular tissue was not done. Nevertheless,
histological diagnosis of IE remains the gold standard ac-
cording to the guidelines [11]. Our patients IE diagnosis is
based on one major (echocardiogram positive for IE) and
three minor modified Duke criteria (fever, predisposing
heart condition, positive blood culture).

Surgical treatment is used in approximately half of
patients with IE due to severe complications. Heart fail-
ure is the most frequent complication of IE, observed in
42-60% of native valve endocarditis cases and represents
the most common indication for surgery. It is more often
present when IE affects the aortic rather than the mitral
valve [11]. Patients with BAV IE have a high risk of peri-
valvular abscesses and thus prompt diagnosis and timely
surgery might be required [12]. Even though antibiotic
therapy for IE was administered appropriately for the age,
dose, and duration, our patient underwent cardiac surgery
due to significant insufficiency of both the aortic and the
mitral valve, as well as other intracardiac complications.

It is worth mentioning that according to the Sievers
classification, our patient had the anterior—posterior BAV
type 0 with no raphes, which is rare [13]. A large multi-
center study showed that the presence of raphe is a risk
factor significant for both aortic stenosis and regurgita-
tion and subsequent aortic valve and aortic surgery [14].
Considering BAV phenotypes according to the fusion of
leaflets, our patient had a fusion of the right and the left
coronary cusp (coronary cusp fusion). All other types of
BAV (mixed cusp fusion) are considered to be one of the
risk factors for the occurrence of aortic stenosis and as-
sociated aortopathy, which could result in significant he-
modynamic changes [2].
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Diagnosing IE may be difficult due to non-specific
symptoms. However, the presence of a cluster of symptoms
in a patient with BAV requires careful evaluation for IE.
If recurrent fever and anemia are present in children with
BAV, IE should always be suspected. Late IE diagnosis is
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MoBe3aHOCT peKypeHTHe TemnepaType U aHemuje ca UHGEKTUBHUM €HA0KAPAUTUCOM
KOA, TPUHAECTOroguLbe AeBojunLe ca BUKYCNMAHOM aOpPTHOM Ba/IBY1I0M

BecHa lMetposuh', BecHa Byjuh-Anekcuh??, Bojucnas MapesaHosuh*

'Nom 3apasba, Jp Munopag Muka Masnosuh’, UHhuja, Cpbuja;

*AreHuuja 3a cepTudurKaLVjy, akpeauTaLmjy 1 yHanpeherbe KBanuTeTa 3ApaBCTBEHE 3aluTuTe Penybnnke Cpncke, batba Jlyka, Penybnnka

Cpncka, bocHa 1 XepuerosuHa;

3YHnsep3uTeT y barboj Nyuu, MegnunHckm dakyntet, Kategpa 3a dapmakonorujy, TOKCMKONorujy 1 KnnHuuKy dapmakonorujy, barsa Jyka,

Peny6nuka Cpnicka, bocHa 1 XepLierosuHa;

*YHnBep3uTeTCKa fievja KnuHmka, Cnyx6a 3a kapguonorujy, beorpag, Cpbuja;

YHusep3uTet y beorpagy, MeguunHcku dakyntet, beorpag, Cpbuja

CAXETAK

YBopa /IHGEeKTVBHN EHOOKAPANTIC je pefaK Yy neaunjaTpujckoj no-
nynaumjy, anu y3pokyje 3HauajaHo 060oneBatbe 1 CMpTHOCT. [eLia
ca 61KycrnmaHOM aOpTHOM BanByioM UMajy Behi pusmK o pa3soja
VHPEKTUBHOT eHAOKAPAUTICA Y OfHOCY Ha OMLUTY monynauujy.
Haw uwsb je ga uctakHeMo BaXKHOCT Bp3e JujarHo3e 1 npaBui-
HOT fleyerba MHPEKTVBHOT eHAOKapAUTICa Kop 6onecHmKa ¢
OMKyCnyOHOM aOPTHOM BasiBYJIOM, y LIM/by ClpeyaBakba 0361sb-
HUX HeXKerbeHux forahaja.

Mpuka3s 6onecHuKa Mprikasyjemo ciyyaj TPUHaeCTOroAmLLHbe
[ieBOjuMLIe Ca HOBOAWjarHOCTUKOBaHOM GUKYCMHOM aOPTHOM
BaJIBYJIOM KOja je pa3Buia MHGEKTUBHN EHOOKAPAMUTHC ca Te-
LWKMM KOMMIMKaLmjama v 6una nofgBpryyTa KapanuoxmpypLuKoj
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onepaumju. PekypeHTHa TemnepaTypa 1 aHemuja, Kao 1 cpyaHu
LwyMm, 611 Cy NPUCYTHY LIECT MeCeLy Npe NocTaBsbatba Aujar-
HO3e MHEKTBHOT eHoKapauTuca. Tokom bonecTu, camo jegHa
o[, MHOroOGPOjHYX Y3eTUX XeMOKYNTypa 6una je no3uTrBHa Ha
Streptococcus sanguinis.

3akmbyuak bonecHuLM ca GUKYCNMLHOM aOPTHOM BaJiBYSIOM
3axTeBajy Nak/bUBY NPOLeHy y norneay UHGEKTNBHOT eHAOo-
KapanTunca, nocebHO aKo je MprCyTHa peKypeHTHa TemMnepaTtypa
yapy»eHa ca aHemunjom. OanoXKeHo NocTaB/bakbe JnjarHose
VHEKTUBHOT eHA0KapAMTICA je NMoBe3aHO Ca 036U/bHIM KOM-
navKaumjama.

KrbyuHe peun: eHoKapanTuc; ypoheHa cpuaHa MaHa; feua;
npukas bonecHmka
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