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Abstract: Cutibacterium acnes, an integral component of the skin’s customary bacterial flora, represents
a Gram-positive anaerobic bacterium characterized by its low virulence. Despite its low virulence,
the pathogen can cause profound-seated infections as well as infections linked to medical devices.
We report a case study of a prosthesis endocarditis accompanied by a paraaortic abscess caused by
C. acnes, a development occurring five years prior to composite aortic root and valve replacement. At
the point of admission, the patient presented with a combination of symptoms hinting at a subacute
progression, such as weight loss, chest pain, and limitations of cardiopulmonary functionality. An
anaerobic pathogen, namely C. acnes, was detected in a singular blood culture vial. Since first-line
imaging modalities such as echocardiography did not reveal any signs of inflammation, and in the
case of a suspected diagnosis for IE, did not show high pretest probability, further diagnostic imaging
such as 18F-FDG PET CT was put to use. Here, a highly elevated glucose metabolism around the
aortic valve ring was detected, pointing to an inflammatory process. The patient received adjusted
intravenous antibiotic therapy over a course of six weeks; he then underwent surgical therapy via
re-replacement of the aortic root and valve using a composite conduit. Advanced microbiological
analyses, including the amplification of PCR and valve sequencing via 16S rDNA, mainly detected
one pathogen: C. acnes. Delayed onset with mild symptoms and laboratory findings is characteristic
of infective endocarditis by C. acnes. Due to its high rate of complications, mortality, and morbidity,
an infection should not be disregarded as contamination. Recommendations from different studies
underline a combination of a positive blood culture and microbiological evidence to differentiate
between contamination and true infection in the case of an infection involving C. acnes. Serial blood
cultures with prolonged incubation, advanced microbiological analyses, and modified Duke criteria
including second-line imaging techniques should be utilized for further evaluation.
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1. Introduction

Infective endocarditis (IE) is a relatively uncommon yet serious disorder characterized
by the infection of native or prosthetic heart valves, endocardial surfaces, or intra-cardiac
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assist devices. Despite advancements in diagnostic techniques and treatment approaches
over the past decade, infective endocarditis remains associated with a considerable inci-
dence of complications and a consequential high case-fatality rate. Notable risk factors for
the development of infective endocarditis include prosthetic valve replacements, previ-
ous episodes of IE, immunosuppression, venous catheters, intravenous drug usage, and
hemodialysis [1,2].

One of the intriguing microbial culprits in infective endocarditis is C. acnes, a Gram-
positive anaerobic bacterium that normally resides on human skin, particularly in sebaceous
gland-rich regions such as the chest, face, and scalp. Although typically recognized for
its role in acne, C. acnes has low virulence in humans. Certain strains, however, display a
propensity for forming biofilms, leading to the colonization of medical devices like pros-
thetic joints, ventricular shunts, and cardiac implantable devices, consequently giving rise
to device-related infections [1-3]. Middle-aged men with predisposing factors, including
intravascular devices, are notably susceptible to C. acnes-related infections. Gender-based
disparities are observed, with men exhibiting a higher prevalence of sebaceous glands and
therefore C. acnes colonization on the chest compared to women [4]. Several factors impact
C. acnes infections, including biofilm formation’s role in medical device colonization and a
reliance on anaerobic conditions that foster tissue infections [5].

Patients with prosthetic valves are at risk of developing infective endocarditis, with
reported annual incidence rates ranging from 1% to 6%. This condition’s mortality rates
span a wide range, from 21% to 74%. Within the scope of infective endocarditis cases, anaer-
obic pathogens contribute to 2% to 16% of occurrences. Among these, C. acnes, Bacteroides
fragilis, and Clostridium species are the most prevalent. The mortality rate associated with
C. acnes-related cases is notably high, ranging from 15% to 27%, primarily due to its indolent
nature and advanced disease state at the time of diagnosis [6-8]. An intriguing observation
from a Swedish registry-based study revealed that C. acnes contributes to prosthetic valve
endocarditis cases in up to 8% of reported instances. Although C. acnes IE is not rare, as
reported by some case reports and retrospective studies, comprehensive data on its exact
incidence, mortality rates, and morbidity remain limited [9-11].

In this context, we present a compelling case involving a middle-aged man afflicted
with complex late-onset infective endocarditis targeting an aortic valve conduit. The
presentation of paraaortic abscess and a subacute clinical course further add to the intricate
nature of this case, shedding light on the challenges posed by infective endocarditis and
the role of C. acnes as an insidious pathogen.

2. Detailed Case Description

A 53-year-old male was admitted to our hospital for the evaluation of acute inter-
mittent chest pain. The patient had received an aortic valve conduit (St. Jude Medical
Composite 25 mm) five years prior. The troponin levels were serially elevated without
presenting ST elevation. A coronary CT angiography presented high-grade stenosis of the
proximal left circumflex coronary artery (LCx) and left anterior descending coronary artery
(LAD). A coronary angiogram was performed, revealing relevant stenosis of the proximal
LCx and LAD; a drug-eluting-stent was inserted into each vessel. An aortography revealed
no further conspicuous features. We started with single antiplatelet therapy, clopidogrel,
and concomitant long-term oral anticoagulant, phenprocoumon. Despite treatment, the
patient suffered from persistent chest pain. A renewed evaluation with a coronary CT
angiography demonstrated a hematoma around the aortic root.

The patient had complained of muscle fatigue and ten kilogram weight loss over
the previous six months. There was no elevation of body temperature. The laboratory
evaluation demonstrated mildly elevated C-reactive protein levels (17 mg/L; <5 mg/L),
with normal levels of procalcitonin (0.02 ng/mL; <0.5 ng/mL) and leukocytes (5.9/nL;
[3.5-10]/nL), as well as hemoglobin concentration (12.3 g/dL; [5.5-13, 13-17] g/dL). No pe-
techiae, Janeway lesions, Osler’s nodes, splinter hemorrhages, or Roth spots were observed.
A transesophageal echocardiogram revealed no vegetations on the aortic valve. A transtho-



Infect. Dis. Rep. 2023, 15

637

racic echocardiogram revealed a good left ventricular function (LVEF 55%), a mild aortic
regurgitation (Vmax 1.9 m/s, Pmax/mean 15/7 mmHg, AVA 2.3 cm?, VTI 154 cm), and no
regional wall motion abnormalities. The patient had dyspnea with NYHA classification of
11, good left ventricular function (LVEF 55%), and no signs of heart failure due to paravalvu-
lar leakage of the prosthetic valve. Further inspection through [*F]-fluorodeoxyglucose
positron emission tomography—computed tomography (F-FDG PET-CT) (Figure 1) re-
vealed highly elevated glucose metabolism around the aortic valve ring and hematoma,
indicating a florid inflammatory process.

Figure 1. CT (a) and '®F-FDG PET-CT (b) images with attenuated correction in cardiac CT/PET (b)
and increased FDG uptake (white arrow) around the aortic valve annulus. Department of Nuclear
Medicine, University Medical Center Mainz, Germany.

Empirical antibiotic therapy with vancomycin and gentamycin was started five days
after microbiological assessment. During the in-hospital course, blood cultures yielded
C. acnes from the aerobic vial with a prolonged time-to-positivity of 5 days, 4 h, and 23 min.
Repeated blood cultures after a week of antibiotic therapy yielded no growth. The pathogen
was resistant to metronidazole and susceptible to clindamycin, imipenem, meropenem, and
amoxicillin/clavulanic acid. At this moment, our patient did not fulfill all of the necessary
conditions of the modified Duke criteria (one major criterion and two minor criteria were
positive, which are listed down below in Table 1) to diagnose infective endocarditis [12].
Similarly, applying the new Duke criteria, one major criterion and two minor criteria
were fulfilled, and infective endocarditis by C. acnes appeared to be a possible and not a
definite diagnosis. Considering the bacteremia with C. acnes and signs of inflammatory
reaction in the '®F-FDG PET-CT, the patient was transferred to the surgical department
where the previous operation had been performed. A week after initial admission to
our hospital, the patient underwent reoperation; intraoperative findings confirmed the
suspected complicated prosthetic valve endocarditis with periaortic abscess and suture line
dehiscence to the left ventricular outflow tract, indicating an aneurysm. A repeat Bentall
procedure composite valve conduit was performed.

Table 1. Positive modified Duke criteria according to the 2015 European Society of Cardiology
guidelines [12].

One Major Criterion Two Minor Criteria

-Abnormal activity around the site of
implantation detected via 8F-FDG PET-CT
(only if the prosthesis was implanted -Microbiologic evidence of infection consistent
for more than 3 months) with but not needing major criteria

-Predisposing heart disorder

Histopathological examination of the aortic valve conduit revealed florid, granuloma-
tous inflammation. Microbiological assessment of the tissue sample identified a culture
positive for Staphylococcu saccharolyticus. The pan-bacterial broad-range 165 rDNA PCR
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was positive, and subsequent sequencing of the extracted valve material yielded DNA
from C. acnes. We used MALDI-TOF (Bruker Daltonics Inc., Billerica, MA, USA) mass spec-
trometry to identify the causative pathogen from the bacterial cultures, further confirming
an infection with C. acnes. S. saccharolyticus, possibly a concomitant pathogen in this case,
was resistant to metronidazole and susceptible to vancomycin, clindamycin, meropenem,
ampicillin/sulbactam, piperacillin/tazobactam, and penicillin G, therefore displaying a
similar resistance and susceptibility profile to C. acnes. The clinical condition improved
postoperatively. The patient received adjusted intravenous antibiotic therapy with rifampin
and ceftriaxone for 6 weeks. In the follow-up, a month after redo surgery, the patient
displayed no signs of inflammation, whether clinically or in laboratory findings, as well as
no other symptoms. The antibiotic therapy was well received and there were no side effects.
Repeated blood cultures with a prolonged incubation period immediately after surgery
and at follow-up after one month and three months remained negative and showed no sign
of recurrent prosthetic valve endocarditis.

3. Discussion and Conclusions

Infective endocarditis resulting from anaerobic bacteria is a relatively infrequent
occurrence, accounting for a range of 2% to 16% of cases. Of particular note, C. acnes,
an anaerobic colonizer within the dermal flora, can play a significant role by serving as
the causative pathogen in approximately 8% of documented cases of prosthetic valve
endocarditis [4]. Despite its lower prevalence, endocarditis from anaerobic bacteria is
associated with a high rate of complications, including congestive heart failure, septic
shock, bioprosthetic valve degeneration, and septic emboli, and it has a substantial toll on
both mortality and morbidity rates [6,8].

Prosthetic valve endocarditis (PVE) can be temporally classified into early-onset cases,
which manifest within the initial 12 months following surgery, and late-onset cases, which
emerge beyond this timeframe. In this case, the pathogenic agent caused late-onset PVE of
a prosthetic aortic valve with a further complication, e.g., paraaortic abscess. The clinical
presentation was characterized by intermittent chest pain, weight loss, fatigue, mild labo-
ratory anomalies, and notably absent fever, indicating a subacute progression. While the
presumption is that the source of bacteremia originates from the skin, a possible infection
through hematological dissemination in cases of late-onset prosthetic valve endocarditis
cannot be ruled out [4].

By applying the Duke criteria from the 2015 ESC Guidelines for the management of
endocarditis, wherein none of the major criteria were met, the likelihood of the diagnosis
of late-onset endocarditis triggered by C. acnes did not appear to be likely. In sharp con-
tradistinction, a shift toward the modified Duke criteria, reinforced by prominent, irregular
activity proximate to the implantation site as revealed via 18F-FDG PET-CT, heightened the
plausibility of prosthesis endocarditis, leading to its ultimate confirmation. Echocardiogra-
phy, a primary imaging modality for diagnosing prosthetic valve endocarditis, struggles
to correctly diagnose IE in up to 30% of cases due to acoustic shadowing limitations [13].
It is unclear whether this phenomenon played a role in not detecting the typical changes
pointing to infective endocarditis. Overcoming this diagnostic challenge requires the in-
corporation of alternative imaging modalities such as 18F-FDG PET-CT, SPECT-CT, or
cardiac CT, which effectively elevate the sensitivity of the revised Duke criteria [13]. We
endorse the prioritization of the modified Duke criteria, particularly in patients harboring
risk factors such as intravascular devices or prosthetic valves, to enhance the probability of
promptly diagnosing infective endocarditis and improving patient outcomes. According
to the new ESC Guidelines regarding the management of endocarditis, cardiac CT, class
I recommendation, plays a pivotal role in the diagnosis of PVE [14]. This is due to its
higher accuracy in detecting perivalvular and periprosthetic complications of IE, such
as abscess, pseudoaneurysms, and fistulae. Using our case as an example, it becomes
obvious that cardiac CT, as an imaging technique, plays a significant role in diagnosing
PVE, amongst other things, specifically in the case of acoustic shadowing. In this manner,
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a comprehensive diagnostic approach, thus integrating clinical information and further
imaging modalities, unveils its significance in the management of infective endocarditis.
The recommended first-line antibiotic treatment is parenteral penicillin, with or without the
addition of aminoglycoside for a minimum period of six weeks. In our case, we decided on
dual antibiotic therapy of ceftriaxone and rifampin due to its high risk of complications.
There have been numerous studies concerning the efficacy of adding rifampin in treating
PVE, due to its ability to penetrate biofilm [15]. In this case, there was only one positive
blood culture vial with a prolonged time-to-positivity of more than five days. Repeated
blood cultures under antibiotic treatment revealed no positive results. A positive blood
culture for C. acnes with present symptoms should be cautiously reviewed before being
disregarded as contamination. Although time-to-positivity does not help to differentiate
between true-positive growth and contaminated growth, at least two blood culture studies
with a long time-to-positivity of at least 5 days, if an infection is suspected, should be
performed. According to Boman et al. [16], a single positive blood culture for Cutibacterium
should be considered as sufficient evidence if a foreign intravascular device such as a pros-
thetic heart valve is present or if the pathogen is isolated at the site of infection. A total of
16% of the positive blood cultures for C. acnes in [16] were concluded to be a true infection,
thus emphasizing the importance of not disregarding positive findings as contamination,
since doing so may miss a true infection.

The new ESC Guideline for the management of endocarditis recommends systematic
culture, histological examination, amplification via PCR, and 165/18S rDNA sequencing
in blood culture negative endocarditis [14]. In our case, 16S rDNA PCR was positive, and
subsequent sequencing of the extracted valve material yielded DNA from C. acnes. It has
been reported that valve sequencing is more sensitive than valve culture. In a study by
Banzon et al. [17], C. acnes was identified in 95% of the reported cases via valve sequencing,
which would have been otherwise dismissed as contamination. To differentiate between
contamination and true infection, a study by Banzon et al. [17] recommends using at least
two criteria to help define a pathogen identified in microbiological testing as the causative
agent, such as positive blood culture, positive valve sequencing, positive valve culture, or
histopathological demonstrations correlating with such an identified pathogen. In our case
report, there was a positive blood culture and positive valve sequencing for C. acnes, thus
determining such a pathogen as the causative agent for infective endocarditis.

Since anaerobic prosthesis endocarditis is associated with a high rate of complications
and mortality, an adequate and prompt diagnosis is crucial to the patient’s outcome. In the
2023 ESC Guidelines for the management of endocarditis, second-line imaging techniques
take on a more important role as a class I recommendation in the diagnostic algorithm, if
primary imaging modalities such as transthoracic or transesophageal echocardiography
provide inconsistent evidence for the suspected diagnosis. To elaborate on the diagnostic
pathway, we recommend using a diagnostic strategy consisting of serial blood cultures
with prolonged time-to-positivity, extensive microbiological and histological assessment
(including PCR amplification and pathogen identification via rDNA sequencing), and
further imaging diagnostics such as 18F-FDG PET-CT, cardiac CT, and SPECT-CT.

Author Contributions: L.H. and O.V. conceptualized the case report. Data collection was performed
by L.H. and O.V. The first draft of the manuscript was written by O.V. and L.H. All authors have
made substantial contributions to the article. Conceptualization, L.H. and O.V.; investigation, by O.V.,
CMR, MK, KS, DG, MM, RSvB, TM, K-HS., C.G, H-].S. and L.H.; writing—original draft
preparation, by O.V. and L.H.; writing—review and editing, by O.V,, CM.R,, MK, K.S,, D.G.,, M.M.,,
R.Swv.B., TM,, K-HS, C.G, H.-J.S. and L.H.; visualization, O.V., D.G. and L.H.; supervision, H.-].S.
and L.H.; project administration, O.V. and L.H. All authors have read and agreed to the published
version of the manuscript.

Funding: The authors declare that no funds, grants, or other forms of support were received during
the preparation of this manuscript.



Infect. Dis. Rep. 2023, 15 640

Institutional Review Board Statement: Written informed consent was obtained from the patient.
No review from an ethics committee was necessary for this case report.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study. Written informed consent was obtained from the patient for the publication of this case report.

Data Availability Statement: The dataset generated and analyzed is not publicly available due to
individual privacy concerns, but is available from the corresponding author upon reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.

Abbreviations

CRP C-reactive protein

DNA Deoxyribonucleic acid

ESC European Society of Cardiology
1IE Infective endocarditis

LAD Left ascending artery
LCA Left coronary artery

LCx Left circumflex artery

PET-CT Procalcitonin

PET Positron emission tomography—computed tomography
PVE Prosthetic valve endocarditis
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