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ABSTRACT

Introduction: Infective endocarditis (IE) has
been known as the great imitator due to variable
clinical manifestation, making its diagnosis
challenging. A missed diagnosis could lead to
inappropriate therapy. We presented a rare case
of blood culture-negative infective endocarditis
(BCNIE) due to extended-spectrum beta-lacta-
mase (ESBL)-producing Escherichia coli manifest
with cutaneous vasculitis and generalized lym-
phadenopathy. We highlighted its diagnostic
challenge and management.
Case Illustration and Discussion: A 36-year-old
male with known asymptomatic ruptured sinus of

Valsalva (SOV) presented with fever of unknown
origin for six months, fatigue, weight loss with a
history of multiple hospitalizations. The physical
examination revealed a continuous murmur at
Erb’s point, cutaneous vasculitis, and bilateral
inguinal lymphadenopathy. The laboratory result
was leukocytosis and elevated C-Reactive Protein
(CRP). Generalized lymphadenopathy was detec-
ted from the thorax and abdominal Computed
Tomography (CT) Scans. Positive Anti Nuclear
Antibody (ANA) Indirect Immunofluorescence
(IF) speckled pattern led us to consider an
autoimmune as the etiology, but we still consid-
ered IE as a differential diagnosis due to history of
structural heart disease. Detection of multiple
tiny oscillating masses at the tricuspid valve from
the echocardiogram and cardiac CT led to possible
IE diagnosis. Negative three consecutive blood
cultures led the diagnosis to BCNIE. Surgery was
performed to evacuate the vegetations, repair the
SOV, and tricuspid valve replacement with a bio-
prosthetic valve. These results in improvement of
the patient’s condition. ESBL-producing Escher-
ichia coli yielded in tissue culture made the diag-
nosis of IE became definite.
Conclusion: ESBL-producing Escherichia coli
should be considered as the etiology of BCNIE.
Cutaneous vasculitis and generalized lym-
phadenopathy as a manifestation of IE could
lead to diagnostic confusion. A thorough
investigation will help clinician to avoid delay
or inappropriate treatment that could be detri-
mental for the patient.
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Key Summary Points

Why carry out this study?

Diagnostic and management of infective
endocarditis remain challenging despite
medical advances.

We described a rare case report of blood
culture-negative infective endocarditis
(BCNIE) due to Extended-Spectrum Beta-
Lactamase (ESBL)-producing Escherichia
coli endocarditis manifest with cutaneous
vasculitis and generalized
lymphadenopathy.

What was learned from the study?

ESBL-producing Escherichia coli could be a
cause of BCNIE.

ESBL-producing Escherichia coli
Endocarditis should be considered as an
etiology of prolonged fever manifest with
cutaneous vasculitis and generalized
lymphadenopathy.

Identification of the etiology of BCNIE will
result in appropriate treatment and a
favorable outcome.

Judicious antibiotic usage will reduce this
emerging multi-resistance bacteria.

DIGITAL FEATURES

This article is published with digital features to
facilitate understanding of the article. You can
access the digital features on the article’s asso-
ciated Figshare page. To view digital features for
this article go to https://doi.org/10.6084/m9.
figshare.13280468.

INTRODUCTION

Despite diagnostic and therapeutic advances,
infective endocarditis (IE) is still a challenging
disease. The estimated incidence of IE is 3–10
per 100.000 population [1]. This endocardial
infection can have numerous signs and symp-
toms. Typically, they include fever, chills, and a
heart murmur. Sometimes, the embolic com-
plications occur as neurologic deficits, arthral-
gia, or vasculitis could lead to the diagnosis of IE
[2].

IE as a cause of vasculitis is relatively
uncommon; A study from Blanco et al. showed
that only less than 1% of patients had vasculitis
associated with IE [2]. Conversely, many
autoimmune diseases can mimic IE. It is essen-
tial to differentiate these two different disease
etiologies due to similarities of the symptoms
and diagnostic panels [2]. Generalized lym-
phadenopathy is defined as abnormal enlarge-
ment of two or more noncontiguous lymph
node regions. It can be caused by infection,
autoimmune, medication, or malignancy [3].
Escherichia coli is a rare cause of IE, count
approximately 0.51% of IE cases [4].

We described a rare case report of blood
culture-negative infective endocarditis (BCNIE)
in the ruptured sinus of Valsalva (SOV) due to
extended-spectrum beta-lactamase (ESBL)-pro-
ducing Escherichia coli associated with vasculitis
and generalized lymphadenopathy. We
emphasized its diagnostic challenge and
management.

This study was conducted following the 1964
Declaration of Helsinki and its subsequent
amendments.

We have obtained the patient’s consent to
publish the clinical data, including the images.

CASE REPORT

Patient Information

A 36-year-old male, with a history of asymp-
tomatic ruptured SOV since five years ago, pre-
sented to our hospital with prolonged fever,
fatigue, and weight loss for six months. The
patient had a history of multiple
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hospitalizations and prior antibiotic usage. The
patient had good oral hygiene and no signs of
infection in the upper respiratory tract, urinary
tract, or gastrointestinal tract; neither history of
intravenous (IV) drug abuse.

Clinical Findings

The remarkable physical examinations were
anemic conjunctiva, continuous murmur at
Erb’s point, hepatosplenomegaly, bilateral
inguinal lymphadenopathy, and petechial
rashes distributed over the extremities and
upper trunk (Fig. 1).

Diagnostic Assessment

Laboratory results showed hemoglobin 7.8 gr/
dl, leucocytosis 15.400/uL, thrombocyte
154.000/uL, elevated C-Reactive Protein (CRP)
6.3 mg/dl, negative three consecutive blood
culture, normal urine, and feces analysis. The
Anti Nuclear Antibody (ANA) Indirect
Immunofluorescence (IF) speckled pattern
(weak positive), and positive Anti Proliferating
Cell Nuclear Antigen (Anti-PCNA) test. Thorax
and abdominal Computed Tomography (CT)
Scans detected multiple lymphadenopathy at
bilateral paratracheal superior, subcarinal,
bilateral hilar, left inferior paratracheal,
mesenteric, and bilateral inguinal regions

(Fig. 2). Transthoracic echocardiography (TTE)
revealed the ruptured SOV but did not find any
vegetation. Due to inconclusive findings from
TTE, we proceed to transesophageal echocar-
diography (TEE) and CT cardiac, which showed
multiple small vegetations attached to the
leaflet of tricuspid valve with chordal rupture
(Figs. 3 and 4). These findings led to the diag-
nosis of BCNIE.

Therapeutic Intervention

The patient was given empiric antibiotic ther-
apy with ampicillin sulbactam 4 9 3 g IV and
gentamicin 1 9 160 mg IV for one month.
However, even after the therapy, as mentioned
earlier, the fever persisted and repeated three
consecutive blood cultures remained negative.
Therefore, we decided to perform cardiac sur-
gery to evacuate the vegetation and repaired the
ruptured SOV.

Intraoperative, we found ruptured SOV and
multiple small vegetations that attached to the
tricuspid valve leaflets (Fig. 5). The pathology
examination of the valve revealed acute and
chronic infection with polymorphonuclear and
mononuclear cell infiltration. The clustered
rod-shaped bacterias were also visualized
(Fig. 6). The culture from the valve yielded
ESBL-Producing Escherichia coli, hence making
the diagnosis of IE became definite.

Follow-up and Outcomes

The antibiotic was given according to culture
and resistance profile. The resistance test
showed multiple resistance to most of the b-
lactamase inhibitors, including ampicillin/sul-
bactam, ceftriaxone, piperacillin/tazobactam,
cefotaxime, ceftazidime, cefepime, aztreonam
but sensitive to meropenem. Hence, mer-
openem was given for another four weeks. The
fever and cutaneous vasculitis were no longer
detected, and the patient was discharged from
the hospital. Six months later, the patient is
completely asymptomatic, and the inguinal
lymph node is no longer palpable. (Timeline of
the patient’s medical history, present illness,
treatment, and the outcome is in Fig. 7).

Fig. 1 Widespread petechiae at a upper extremities;
b upper trunk; c knee represented cutaneous vasculitis
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DISCUSSION

Fever of unknown origin (FUO) is characterized
as a temperature higher than 38.3 �C for at least
three weeks and unclear diagnosis after one
week of hospital investigation. Three major
categories of illness account for the ‘‘classic’’

FUO cases are infections, connective tissue dis-
eases, and malignancies [5].

IE is one of the most reported etiology in
FUO. Although variable clinical presentations,
fever remains the most frequently reported
symptoms (up to 80%–90%) for IE. Typically, it
is associated with constitutional symptoms.

Fig. 2 Multiple lymphadenopathies detected from thorax and abdomen CT Scans: a paratracheal superior bilateral;
b subcarinal; c hilar bilateral; d left inferior paratracheal; e mesenteric; f inguinal bilateral (lymph node showed by arrow)

Fig. 3 Echocardiography showed ruptured sinus of Valsalva right coronary cups (RCC) to the right atrium (RA) sized 7.5
mm (left picture) and multiple small vegetations attached to the tricuspid valve (the right image showed by arrow)
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Splenomegaly and rarely lymphadenopathy can
be found. Cardiac murmur often heard suggest
preexisting cardiac condition or as a complica-
tion of IE [5].

Ruptured SOV is an uncommon cardiac
lesion, mainly due to sinuses dilatation and

aneurysm. It can occur as a congenital or
acquired disease. The etiology may be due to a
defect in the media layer within the aortic
valve’s annulus fibrosus and aorta, atheroscle-
rosis, trauma, syphilis, IE, and collagen vascular
disorders such as Marfan syndrome [6]. Our
patient had five years of history asymptomatic
ruptured SOV as a predisposing factor for IE.
The presence of vasculitis and generalized lym-
phadenopathy with ANA IF speckled pattern
(weakly positive), positive anti-PCNA test, and
no vegetation detected earlier in transthoracic
TTE initially made us consider autoimmune or
malignancy as the etiology.

Vasculitis is a disease characterized by infil-
tration of inflammatory cells surrounding a
vessel wall [7]. It can be associated with a
diverse group of diseases. In general, the
immunological mechanism mediates vasculitis.
Clinically, vasculitis can be classified into sys-
temic necrotizing vasculitis, giant cell vasculitis,
vasculitis syndrome, or predominantly cuta-
neous small-vessel vasculitis [8]. Our patient
presented with multiple petechial rashes, and
normal platelet counts consistent with cuta-
neous small-vessel vasculitis.

Cutaneous small-vessel vasculitis is classified
as idiopathic or secondary due to infection,
drugs, connective tissue disease, malignancy, or
other diseases. The etiology of secondary vas-
culitis is challenging to differentiate due to the
same cellular component in histology [8].
Additionally, antibodies as autoimmune mark-
ers may become positive in infection [2, 10]. A
study from Blanco, et al. found that bacterial
endocarditis was the etiology in 6 cases from
766 patients with cutaneous vasculitis. Histo-
logical findings of endocarditis-associated cuta-
neous vasculitis are characterized by
leukocytoclastic vasculitis caused by micro-em-
boli and immune complex deposition on the
vascular endothelium [2, 8]. The vasculitis is
more commonly associated with subacute than
acute IE, because in chronic inflammation, the
antigen and antibodies’ level is markedly
increased despite the negative blood culture [8].
These pathomechanism could explain the
manifestation of the vascular phenomenon in
our patient.

Fig. 4 Vegetation at the tricuspid valve (arrow) visualized
from cardiac CT Scan

Fig. 5 Ruptured sinus of Valsalva from right coronary
cups (RCC) to the right atrium (RA) sized 9 mm (arrow)
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Immunosuppression is the recommended
therapy in most types of vasculitis. However,
misdiagnosing a case of bacterial endocarditis as
an autoimmune condition and initiating the
immunosuppressive therapy could be fatal [2].
Hence, patients with cutaneous vasculitis
should be assessed carefully for bacterial infec-
tions, especially if associated with fever, con-
stitutional symptoms, signs of focal infection,
and raised inflammatory biomarkers [2, 9]. We
exclude autoimmune as the cause of this patient
due to unsuitable clinical features with normal
rheumatoid factor and C3 complement results.

Our patient clinically fulfilled the modified
Duke criteria for endocarditis with one major
criterion (imaging positive for IE) and three
minor criteria (predisposing heart condition,

fever, and vascular phenomenon) [11]. Tradi-
tionally, TTE is sufficient to visualize cardiac
structures. However, if the TTE is negative or
equivocal, it may be reasonable to pursue TEE
and cardiac CT as in our case [12].

Our patient was diagnosed as BCNIE due to
three consecutive blood sampling, and repeated
culture after empirical therapy remained nega-
tive. A Study by Werner, et al. found that 20%
of 820 cases of confirmed IE had negative blood
culture. There are several causes for BCNIE, such
as sterilized blood culture by previous antibiotic
treatment, fastidious organisms requiring pro-
longed incubation, true blood culture-negative
IE due to intracellular bacteria and non-infec-
tious causes [13]. Pierre, et al. identified the
causative organism in 348 cases of BCNIE,

Fig. 6 Pathology examination of the tricuspid valve
(a) revealed polymorphonuclear (PMN) and mononuclear
cells (MN) infiltration (b) (arrow) represented acute and

chronic infections; Clustered rod-shaped bacteria also
visualized (c) and the closer look (d) (.triangle)
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which Escherichia coli as a causative etiology
only in one case [14]. Since the causative agent
in our case was supposed to be a culturable
microorganism, there were several possible
explanations as to why the culture in our case
was sterile. Most IEs, especially acute onset
patients, would show a positive blood culture
that represents continuous bacteremia. Never-
theless, for subacute IE, as in our case, the blood
culture frequently came out sterile because the
bacteremia is usually ‘‘low-grade’’, with only up
to 10 colony-forming units (CFU) per milliliter
of venous blood, which makes it difficult to
detect, especially when inadequate volume or
set of blood samples are taken. The second most
common cause of negative blood culture is the
previous antibiotic treatment, as in our case.
The use of antibiotics will inhibit the growth of
microorganisms in the culture media and clear
the planktonic form of the bacteria in the cir-
culation while leaving the unculturable bacteria
in the form of biofilm. Moreover, even in the
untreated patient, blood culture is not always
100% positive because the microorganism can
be located underneath the vegetation’s fibrin

layer, hence undetected from the circulation.
However, the valve damage and low grade of
inflammation are sustained [15, 16].

BCNIE is always challenging in management
[13]. Due to the limited availability of the
serology test in our hospital, we could not work-
up further. European Society of Cardiology
(ESC) 2015 guidelines and American Heart
Association 2014 guidelines for infective endo-
carditis stated that persistent bacteremia or
fever[7 days despite adequate antibiotic
treatment is considered class IIa and is eligible
for early surgical intervention before discharge
[11, 17]. Due to the negative culture, we were
unable to give an appropriate antibiotic treat-
ment. After one month of empiric antibiotic
therapy, the fever and vasculitis remained per-
sistent, indicating ongoing infection and
inflammation. Although the repeated three
consecutive blood cultures remained negative,
we decided to perform surgery to evacuate the
vegetations and repair the ruptured SOV.

Culture from the vegetation yielded Escher-
ichia coli. In a study from Morpeth, et al.
Escherichia coli accounts for 30% of 49 non-

Fig. 7 Timeline of the patient’s medical history, present illness, treatment, and outcome
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HACEK gram-negative endocarditis cases [18].
Escherichia coli endocarditis is uncommon and
mostly affects older women. The most frequent
source of infection in Escherichia coli endo-
carditis is urinary tract infection. Data from the
International Collaboration on Endocarditis-
Prospective Cohort Study (ICE-PCS) found the
infection source was unclear in 48% of patients,
as in our case. Studies have discovered that
extra-intestinal pathogenic Escherichia coli with
highly distribute phylogenetic type B2 as a
causative strain. The low incidence of the
infection is due to poorly adherent to the
endocardium. However, they have plenty of
extra-intestinal virulence factors such as iron
acquisition mechanism (aerobactin), the capa-
bility to escape host defense (capsule or
O-specific antigen), adhesins (P and S fimbriae),
and toxin (hemolysin), which make them seri-
ous pathogen once they gain access into the
extra-intestinal site [4, 19, 20]. Unfortunately,
our center could not perform further analysis
using multilocus sequence typing (MLST) to
determine the virulence factors. However, based
on phenotypic resistance analysis using
Advanced Expert System VITEK 2 Software, we
concluded that this is an ESBL production iso-
late, which is resistant to a variety of b-lacta-
mase inhibitors. This emergence of multidrug-
resistant Escherichia coli is increasingly reported
as the etiology of various infections, including
IE [21–23]. Study from Ebbing, et al. found that
ESBL-producing Escherichia coli infection was
associated with significantly longer hospital
stay duration and greater hospital charges [24].

The association between Escherichia coli
infection and vasculitis, although rare, had
been reported by several studies. Kain et al.
found in vitro study in rats that Escherichia coli
could activate neutrophils and damage human
microvascular endothelium due to cross-reac-
tive autoimmunity to a lysosomal membrane
protein 2 (LAMP-2), hence cause pauci-immune
focal necrotizing glomerulonephritis [25]. In
the second case, Gayatri et al. found Escherichia
coli associated with severe urticarial vasculitis.
The pathogenesis may be through complex
immune injury, septic emboli, or bacterial
seeding that causes vascular necrosis [26].

Generalized lymphadenopathy may be a clue
for systemic diseases such as infectious
mononucleosis, sarcoidosis, mycobacterial
infection, HIV, systemic lupus erythematosus,
medication, and lymphoma. It is rarely caused
by IE [27]. Few bacteria such as Bartonella sp.
and Tropheryma whipplei have been reported
to cause lymphadenopathy and IE [28, 29]. The
biopsy from the lymph node revealed reactive
hyperplasia and direct microorganism invasion
in these cases [30, 31]. Stuart, et al. found a case
of transient hilar lymphadenopathy and tricus-
pid endocarditis due to Staphylococcus aureus.
The possible mechanism is the reticuloen-
dothelial system clearing the bacteria in the
pulmonary vascular bed in addition to a prob-
able cause of a metastatic pulmonic inoculation
[32]. A study from Weist about gut bacterial
translocation discovered increased of Escher-
ichia coli CFU in mesenteric lymph node
(MLN’s) due to decreased bacteria elimination
rate [33]. We presumed the generalized lym-
phadenopathy in our case was due to gut
translocation of Escherichia coli through MLN’s.

Based on our knowledge, this is the first case
report of Escherichia coli endocarditis associated
with cutaneous vasculitis and generalized lym-
phadenopathy. Escherichia coli endocarditis
poses a poor outcome with regard to frequent
complications. The mortality rate varies between
studies, ranging from 16% to 64%; [18, 34–36]
Due to limited cases, there is no uniformity in
the management, but the most common indi-
cations for surgery are refractory heart failure,
large vegetation, embolization, intracardiac
complication, and persistent bacteremia [34].

Strengths

We performed surgery for vegetation evacua-
tion, pathological examination, and valve cul-
ture; hence, the Escherichia coli endocarditis
diagnosis became definite.

Limitations

We did not perform skin and lymph node
biopsy. Unfortunately, we did not perform
MLST analysis for Escherichia coli either.

590 Infect Dis Ther (2021) 10:583–593



CONCLUSIONS

The physician should recognize that although
rare, ESBL-Producing Escherichia coli could cause
blood culture-negative infective endocarditis
associated with cutaneous vasculitis and gener-
alized lymphadenopathy. Aggressive antibiotic
and early surgical intervention for persistent
infection are vital to improving patient survival.
The presence of cutaneous vasculitis should be
carefully evaluated for the underlying etiology
since delay and inappropriate treatment could
be fatal.

Learning Points

ESBL-Producing Escherichia coli endocarditis
should be considered as an etiology of pro-
longed fever manifest with cutaneous vasculitis
and generalized lymphadenopathy. Judicious
antibiotic usage will reduce these emerging
multi-resistance bacteria. Identification of the
etiology of BCNIE will result in appropriate
treatment and a favorable outcome.
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et al. Rheumatic manifestations of infective endo-
carditis in non-addicts. A 12-year study. Medicine
(Baltimore). 2001;80(1):9–19. https://doi.org/10.
1097/00005792-200101000-00002.

10. Tzang BS, Chen TY, Hsu TC, Liu YC, Tsay GJ. Pre-
sentation of autoantibody to proliferating cell
nuclear antigen in patients with chronic hepatitis B
and C virus infection. Ann Rheum Dis 1999; 58:
630–634. Available from: http://life.nthu.edu.tw/
*lablyc/files/annals1999.pdf

11. Habib G, Lancelloti P, Antunes MJ, Bongiorni MG,
et al. ESC Guidelines for the management of

infective endocarditis. Eur Heart J. 2015. https://
doi.org/10.1093/eurheartj/ehv319.

12. Afonso L, Kottam A, Reddy V, Penumetcha A.
Echocardiography in Infective Endocarditis: State of
the Art. Curr Cardiol Rep. 2017;19:127. https://doi.
org/10.1007/s11886-017-0928-9.

13. Ebato M. Blood culture-negative endocarditis.
Intech Open. 2018. https://doi.org/10.5772/
intechopen.76767.

14. Houpikian P, Raoult D. Blood culture-negative
endocarditis in a reference center: etiologic diag-
nosis of 348 cases. Medicine (Baltimore).
2005;84(3):162–73. https://doi.org/10.1097/01.md.
0000165658.82869.17.

15. Towns ML, Reller LB. Diagnostic methods current
best practices and guidelines for isolation of bacte-
ria and fungi in infective endocarditis. Infectious
disease clinics of North America. 2002;16(2):
363–76, ix-x.

16. Olson ME, Ceri H, Morck DW, Buret AG, Read RR.
Biofilm bacteria: formation and comparative sus-
ceptibility to antibiotics. Canadian journal of vet-
erinary research = Revue canadienne de recherche
veterinaire. 2002;66(2):86–92.

17. Werner M, Andersson R, Olaison L, Hogevik H.
A Clinical study of cultured-negative endocarditis.
Medicine (Baltimore). 2003;82(4):263–73. https://
doi.org/10.1097/01.md.0000085056.63483.d2.

18. Morpeth S, Murdoch D, Cabell CH, et al. Non-
HACEK gram-negative bacillus endocarditis. Ann
Intern Med. 2007;147(12):829–35. https://doi.org/
10.7326/0003-4819-147-12-200712180-00002.
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