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a case report
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Abstract

Background Aggregatibacter aphrophilus (A. aphrophilus) is a rare cause of infective endocarditis (IE), but is a recog-
nized cause of culture-negative IE. The risk of developing IE is increased in patients with valvular disease or prosthetic
valves. To our knowledge, A. aphrophilus has never previously been reported to cause lumbar facet joint arthritis

in combination with IE.

Case presentation \We present the first case where facet joint arthritis was the presenting symptom for culture-
negative A. aphrophilus native valve IE in a patient with no prior cardiac disease. A 58-year-old Japanese male with-
out known cardiac disease, presented with high fever, chills, and lower back pain. Initial laboratory evaluation showed
leukocytosis and transaminitis. Transthoracic echocardiography revealed an aortic valve vegetation with moderate
aortic regurgitation. Magnetic resonance imaging (MRI) showed high-intensity areas in the right iliopsoas muscle

and L4/L5 facet joint, indicative of fluid accumulation and disseminated lesions. Multiple sets of blood cultures
showed no bacterial growth. Broad-range polymerase chain reaction (br-PCR) for 16S ribosomal RNA on both blood
and hepatocytes (due to the patient’s acute liver damage) also failed to identify the causative organism. The patient
developed heart failure, and transesophageal echocardiography showed severe aortic regurgitation and an aneurysm
at the noncoronary cusp of the aortic valve with perforation. He underwent aortic valve replacement and his symp-
toms were promptly improved. Although cultures from the excised valve were negative, br-PCR on the valve tissue
eventually confirmed the presence of A. aphrophilus.

Conclusion This is the first reported case of culture-negative native valve IE caused by A. aphrophilus presenting
with facet joint arthritis in a patient without known cardiac disease. Our case emphasizes the importance of consid-
ering IE in patients with fever and unexplained musculoskeletal pain, even without known cardiac disease. When
conventional diagnostic tests are inconclusive, br-PCR on excised valve tissue is indispensable. Further improvements
in non-invasive diagnostic methods are needed to facilitate early diagnosis and treatment.
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Background

Aggregatibacter aphrophilus (A. aphrophilus), a member
of the HACEK group (Haemophilus species, Aggregati-
bacter species, Cardiobacterium hominis, Eikenella cor-
rodens, and Kingella species), is a rare cause of infective
endocarditis (IE) but is notably implicated in culture-
negative forms of the disease [1]. In culture-negative
IE, pathogens are often undetectable by conventional
culturing methods but can be identified using broad-
range polymerase chain reaction (br-PCR), a technique
that enhances detection by amplifying bacterial DNA
directly from clinical samples [2]. This specific phenom-
enon has occasionally been reported for A. aphrophilus
IE, with br-PCR of the excised valve being the only posi-
tive diagnostic tool when every other diagnostic method,
including cultures of the excised valve, remained negative
[3, 4]. Culture-negative A. aphrophilus IE has also been
reported to have disseminated lesions, specifically shoul-
der and brain abscesses [5, 6]. A. aphrophilus IE typi-
cally affects damaged or bioprosthetic valves; however,
there are rare cases of A. aphrophilus IE in patients with
healthy native heart valves [7]. Lastly, A. aphrophilus has
been reported to cause vertebral arthritis and abscesses
in the absence of IE [8]. To the best of our knowledge, A.
aphrophilus has never previously been reported to cause
lumbar facet joint arthritis in combination with IE. We
present a novel case where facet joint arthritis was the
presenting symptom for culture-negative A. aphrophilus
IE.

Case Presentation

A 58-year-old Japanese male presented with a five-day
history of high fever, chills, and back pain. Initial labo-
ratory evaluation by the patient’s primary care physi-
cian showed leukocytosis and transaminitis, prompting
admission to our hospital for suspected acute liver injury.
His medical history included hypertension, dyslipidemia,
and a previous stroke, but no known cardiovascular dis-
eases. Additionally, he had no recent history of dental
procedures, immunosuppressant use, antibiotic therapy,
or significant contact with animals or insects.

His physical examination revealed jaundice and den-
tal issues. Auscultation revealed a II/VI diastolic mur-
mur loudest in the left third intercostal space. The right
lumbar region was tender to palpation and the Patrick
test was positive, suggesting musculoskeletal involve-
ment. There were no signs of retinal hemorrhages,

Osler nodes, or Janeway lesions. The patient had a per-
sistent fever, up to 38.8°C with other vitals remaining
stable.

Initial laboratory evaluation revealed leukocytosis to
13,530/uL, thrombocytopenia to 18,000/uL, prolonged
prothrombin time (PT) of 14.8 s, transaminitis with
aspartate aminotransferase (AST) at 294 U/L, and ala-
nine aminotransferase (ALT) at 137 U/L. Renal func-
tion was near normal with blood urea nitrogen (BUN)
at 28.6 mg/dL and creatinine (Cre) at 0.85 mg/dL.
C-reactive protein (CRP) was elevated at 9.28 mg/dL,
and rheumatoid factor (RF) was positive at 30 IU/mL.
Urinalysis showed no hematuria or proteinuria.

(Note: Although the RF was positive, the patient had
no history of chronic joint pain or recurrent fever; this

Fig. 1 Image findings. A MRI showed high signal intensity areas
in the right iliopsoas muscle and L4/L5 facet joint under STIR
conditions, suggestive of fluid accumulation, indicative

of inflammation, possibly pointing to disseminated lesions. B
Computed tomography (CT) image at the same level
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Fig. 2 Image of transthoracic echocardiography (TTE). On the TTE,
a vegetation (9.0 x3.0 mm) on the noncoronary cusp of the aortic
valve (white arrow) was identified

finding was interpreted as a nonspecific inflammatory
response associated with IE.)

Magnetic resonance imaging (MRI) conducted to
investigate his persistent lower back pain revealed
high-signal intensity areas in the right iliopsoas muscle
and L4/L5 facet joint under short tau inversion recov-
ery (STIR) conditions, indicating inflammation and
potential fluid accumulation (Fig. 1).

During his hospitalization, repeated blood cultures
taken on the second day showed no bacterial growth
after several days, yet the patient continued to be per-
sistently febrile. Based on these findings, a transthoracic

A)
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echocardiography was performed, revealing a vegeta-
tion (9.0 X 3.0 mm) on the noncoronary cusp of the aor-
tic valve and moderate aortic regurgitation, which led to
infectious disease consultation (Fig. 2). The visualized
valvular vegetation combined with disseminated lesions
in his lower back and RF positivity confirmed a defini-
tive diagnosis of IE using the modified Duke criteria [9].
Empiric ampicillin/sulbactam 3.0 g every six hours and
vancomycin were started on hospital day ten.

Despite conducting seven sets of blood cultures
(including three sets before antibiotic initiation), no
bacterial growth was detected. Br-PCR testing for 16S
ribosomal RNA (rRNA) using 27 F and 1492R prim-
ers, which are commonly used for bacterial identifica-
tion due to their broad-range specificity, followed by
nanopore sequencing, was conducted on the blood and
hepatocytes obtained via random liver biopsy due to his
acute liver injury. Unfortunately, this failed to identify
the causative organism [10, 11]. Additionally, needle
aspiration of the iliopsoas muscle and joint was unsuc-
cessful due to insufficient fluid volume.

On hospital day 21, he developed worsening dyspnea,
increased respiratory rate, decreased oxygen satura-
tion, and wheezing. A repeat chest X-ray showed new
pleural effusions. Transesophageal echocardiography
(as a preoperative examination) confirmed a vegetation
(4.8 X2.8 mm) on the noncoronary cusp causing severe
aortic regurgitation, and revealed an aneurysm at the

Fig. 3 Images of transesophageal echocardiography (TEE). On the TEE, a vegetation (4.8 X 2.8 mm) on the noncoronary cusp (white arrow)
and aneurysmal enlargement of noncoronary cusp with perforation (white arrow head) were identified (A). A severe aortic regurgitation
from perforated noncoronary cusp was demonstrated by TEE with Color Doppler echocardiography (B)
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noncoronary cusp of the aortic valve with perforation,
which was not visible on prior transthoracic echocardi-
ography (Fig. 3). Aortic valve replacement surgery was
performed on hospital day 26 due to heart failure pro-
gression caused by the severe aortic regurgitation with
aortic valve perforation (Fig. 4). His fever and symptoms
quickly resolved post-operatively. Although cultures of
the excised aortic valve showed no bacterial growth, A.
aphrophilus was identified by 16S rRNA br-PCR testing
of the valve tissue on the 35 th day of admission. This
allowed the antibiotics to be de-escalated to ceftriaxone
(2.0 g every 24 h). On day 45, a drug-induced skin rash
appeared, and the antibiotic regimen was changed to cip-
rofloxacin (400 mg every 12 h). The patient received four
weeks of post-operative antibiotics and remained afebrile.
He was discharged on hospital day 55 after completion
of intravenous antibiotics without evidence of recurrent
infection or surgical complications. Although follow-
up imaging was not performed, the patient’s lower back
pain gradually improved with antibiotic therapy and fully
resolved after aortic valve replacement. At discharge, no
musculoskeletal symptoms remained, and no recurrence
of infection was observed during follow-up. The hospital
course is summarized in Fig. 5.

Discussion

We present the first known case of culture-negative IE by
A. aphrophilus presenting with facet joint arthritis as the
primary manifestation in a patient without documented
cardiac disease. This case is noteworthy for several rea-
sons and has important implications for the diagnosis
and management of IE.

Unusual clinical presentation

Although A. aphrophilus IE is generally associated
with patients who have preexisting valvular disor-
ders or prosthetic valves [7], our patient had a healthy
native valve. To the best of our knowledge, only six
prior cases of native valve endocarditis caused by A.
aphrophilus in patients without cardiac risk factors
have been reported, which are summarized in Table 1
[3-6, 12, 13]. In those cases, the predominant clini-
cal manifestations were fever and chills. In contrast,
our patient presented with prominent back pain due
to facet joint arthritis—a presentation not previously
documented. This unusual symptomatology under-
scores the need for clinicians to consider IE even when
patients present primarily with musculoskeletal com-
plaints, particularly when accompanied by persistent
fever.
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Fig. 4 Surgically removed aortic valve. A The aortic valve
after surgical resection. B The visible vegetation and perforation
at the noncoronary cusp

Diagnostic challenges and the role of br-PCR

A major challenge in our case was the failure of con-
ventional diagnostic methods. Despite multiple blood
cultures and br-PCR testing on both blood and liver
tissue, the causative organism remained undetected.
Only the br-PCR performed on the excised aortic
valve tissue provided a definitive diagnosis by identi-
tying A. aphrophilus. This observation reinforces pre-
vious reports that suggest br-PCR on heart valve tissue
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Fig. 5 Hospital course of this case. It revealed that fever resolution was obtained promptly after the surgery. CRP: C-reactive protein, ABPC/SBT:
ampicillin/sulbactam; VCM: vancomycin; TDM: Therapeutic Drug Monitoring; CTRX: ceftriaxone; CPFX: ciprofloxacin

is often essential for pathogen identification in cul-
ture-negative IE [2—4]. Our decision to include liver
tissue in the diagnostic workup, although ultimately
yielding a negative result, represents an attempt to
use a less invasive method when direct access to the
valve is not possible. However, the negative liver
result highlights that elevated transaminase levels do
not necessarily correlate with a successful molecular
diagnosis. Therefore, this case demonstrates the cur-
rent limitations of non-invasive diagnostic modalities
and emphasizes the critical role of valve tissue br-PCR
in such scenarios.

Therapeutic implications

The clinical course of this patient further illustrates the
limitations of empirical antibiotic therapy in culture-neg-
ative IE. In our patient, broad-spectrum antibiotics did
not lead to clinical improvement until surgical interven-
tion achieved effective source control. The subsequent
de-escalation of antibiotics based on the molecular iden-
tification of A. aphrophilus not only optimized therapy
but also minimized unnecessary broad-spectrum anti-
microbial exposure. Figure 5 clearly illustrates the initial
lack of response to empirical therapy followed by rapid
clinical improvement after valve replacement. This case
therefore supports the notion that early surgical inter-
vention, combined with targeted antibiotic therapy based

on molecular diagnostics, may be necessary in severe
cases of culture-negative IE.

Association with dental etiology and limitations

It is well recognized that A. aphrophilus is frequently
linked to poor dental hygiene or recent dental proce-
dures, as the organism typically originates from the oral
cavity and tongue lesions [4, 5, 12, 13]. Interestingly, our
patient did not exhibit significant dental disease, broad-
ening the clinical spectrum of this pathogen.

There are several limitations to our report. First,
although A. aphrophilus endocarditis is often associated
with a favorable prognosis [5, 6, 12], the severity of our
patient’s condition necessitated surgical intervention.
Second, while br-PCR is invaluable for identifying the
causative organism, it does not provide antimicrobial
susceptibility data, which is crucial for optimizing tar-
geted therapy. Third, the technical difficulty encountered
during the fluoroscopic-guided aspiration of the facet
joint—due to a small fluid pocket—prevented preopera-
tive bacterial identification from that site, thereby under-
scoring the challenges associated with diagnosing IE in
the context of atypical presentations.
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Patient outcome and future considerations

Despite these challenges, the patient’s clinical improve-
ment following valve replacement and targeted antibiotic
therapy was remarkable. His postoperative course not
only alleviated his initial anxiety about persistent back
pain and fever but also underscored the importance of
pathogen identification in guiding effective treatment.
Furthermore, upon learning that the causative organism
likely originated from the oral cavity, the patient recog-
nized the importance of maintaining good dental hygiene
and expressed a commitment to improving his lifestyle
habits.

In summary, our case highlights an unusual presenta-
tion of culture-negative A. aphrophilus IE with facet joint
arthritis in a patient without preexisting cardiac disease.
It emphasizes the diagnostic value of valve tissue br-PCR
when conventional methods fail and underscores the
need for a comprehensive diagnostic and therapeutic
approach that includes early surgical intervention. These
findings have significant implications for clinical practice,
suggesting that a high index of suspicion for IE should be
maintained even in patients presenting with unexplained
musculoskeletal pain.

Conclusions

We report the first known case of facet joint arthritis as
the initial manifestation of culture-negative native valve
IE caused by A. aphrophilus in a patient without known
cardiac disease. Our case highlights the importance of
considering IE in patients with fever and unexplained
musculoskeletal pain, even without known cardiac dis-
ease. When conventional diagnostic tests fail, br-PCR
on excised heart valve tissue remains a critical tool for
confirming culture-negative IE. In severe cases requiring
surgical intervention, early valve resection should be con-
sidered for effective source control. Adherence to current
ESC guidelines is essential for early diagnosis and effec-
tive treatment [14].

Abbreviations

A.aphrophilus  Aggregatibacter aphrophilus

IE Infective endocarditis

br-PCR Broad-range polymerase chain reaction
RF Rheumatoid factor

MRI Magnetic resonance imaging

STIR Short tau inversion recovery

rRNA Ribosomal RNA
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