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Infective endocarditis due to Citrobacter
koseri following testicular trauma: case
report and literature review

Abstract: Infective endocarditis (IE) is a condition with low prevalence but high mortality rates
within intensive care units. Microbiologically, most cases are attributed to Gram-positive
cocci, while Gram-negative bacilli are less commonly involved. This case report describes

a patient with |E caused by Citrobacter koseri (C. koseri) with secondary bacteremia due to
blunt testicular trauma and epididymitis. We conducted a review of the literature to assess
the clinical and associated risk factors of this underreported condition. Elderly and urinary
tract infections could be associated with this entity. Cefazolin was used as the final targeted
treatment. The use of precision medicine in IE is required for specific interventions.

Infection of the heart valve from testicular injury: a case study and review of medical

literature

Infective endocarditis (IE) is a serious but rare infection that can lead to death, especially
in intensive care units. Typically, it's caused by certain types of bacteria, but our case
study focuses on a patient whose |IE was caused by a less common bacterium called
Citrobacter koseri (C. koseri). This infection occurred after the patient experienced blunt
trauma to the testicles, leading to a bloodstream infection. We looked at other similar
cases in medical literature and found that older age and urinary tract infections might
increase the risk of this type of |E. In this case, |IE caused by this unusual bacteria was

treated with cefazolin.
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Infective endocarditis (IE) is a disease described
by Sir William Osler in the 1890s. Initially, it was
suggested as a unified theory in which vulnerable
patients developed ‘fungal’ growth in their valves
which were later ‘transferred to distant parts of
the body’.! This condition might be life-threaten-
ing, with an estimated incidence of 1.5-11.6 cases
per 100,000 population and a mortality rate of
approximately 25%, prosthetic valves and cardiac
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devices (pacemakers, implantable cardioverter-
defibrillators, etc.) are associated with a greater
incidence of IE.? Rheumatic heart disease also
has been described as a significant risk factor for
IE, and the mitral valve is the most involved.3

In most of IE cases, Gram-positive bacteria, par-
ticularly Streprococcus spp. and Staphylococcus
spp., are commonly isolated. However, etiology
varies depending on the local epidemiology.
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Cerebral MRI. (a, b) T2 weighted and FLAIR - right pontine infarction (red arrow). (c, d) T2 weighted
and FLAIR - subcortical and deep white matter hyperintensities compatible with multiple septic embolisms

(red arrows).

FLAIR, fluid attenuation inversion recovery; MRI, magnetic resonance imaging.

Infections by non-influenzae  Haemophilus,
Aggregatibacter, Cardiobacterium, Eikenella, and
Kingella (HACEK) Gram-negative bacilli
(NH-GNB), have been reported in approximately
2% of the IE cases. The most frequently found
GNB include Escherichia coli, Pseudomonas aerugi-
nosa, and Klebsiella pnewmoniae, mainly related to
healthcare settings.* Citrobacter koseri-related IE
cases are quite infrequently reported,>12 and so
far, no clear associated factors have been
described. We present a case report of IE attrib-
uted to C. koseri in an elderly patient with no
comorbidities after blunt testicular trauma.

An 8l-year-old male patient was admitted with
urinary symptoms following moderate blunt

testicular trauma with a small lawnmower during
gardening activities. His background history
included arterial hypertension. The clinical diag-
nosis included right epididymitis and an ipsilateral
testicular abscess. After 3 days of general hospitali-
zation and an unfavorable evolution, blood cul-
tures were drawn, and C. koseri was identified by
matrix-assisted laser desorption/ionization-time of
flight mass spectrometry from three sets of blood
cultures drawn from three separate venipuncture
sites. On intensive care unit (ICU) admission, vital
signs showed a blood pressure of 88/52mmHg, a
heart rate of 117beats per minute, a respiratory
rate of 23 breaths per minute, and a temperature of
36°C. He developed multiple organ dysfunction
syndrome, requiring vasopressors and ventilatory
support. Multiple septic embolisms were detected
in the brain (Figure 1), lungs, and lower limbs;
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Transesophageal echocardiogram. (a, b) Two masses, one measuring 19 mm X 8 mm and the other
13mm X 9 mm, are attached to the atrial wall of the mitral valve (red arrows). (c]) Three-dimensional image of
the mitral valve mass (red arrow). (d) Severe mitral valve insufficiency (yellow arrow).

therefore, IE was suspected. A transesophageal
echocardiogram was performed, revealing two
masses attached to the atrial aspect of the mitral
valve. One mass measured 19 mm X 8 mm, and the
other measured 13mm X9mm, causing severe
mitral regurgitation (Figure 2). He received initial
empiric therapy with meropenem and, later, cefa-
zolin as a definitive treatment after a susceptibility
test was performed. Subsequently, the patient
underwent a biological mitral valve replacement
due to severe symptomatic valvular dysfunction,
with evidence of IE documented by direct inspec-
tion during heart surgery. The patient received
cefazolin for 6 weeks, with complete clinical recov-
ery and no neurological deficit.

The genus Cirrobacter includes 11 species, more
frequently isolated species are as follows:
Citrobacter freundii, C. koseri, and Citrobacter
amalonaticus. 'The name ‘Citrobacter’ is derived
from the fact that citrate serves as the exclusive
carbon source for this bacterium. Intrinsic
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resistance to ampicillin and ticarcillin has been
reported, with in vitro sensitivity to ciprofloxacin;
carbapenem:; first-, second-, and third-generation
cephalosporins; piperacillin/tazobactam; trimeth-
oprim/sulfamethoxazole; and aminoglycosides.!3
Citrobacter koseri (which used to be called
Citrobacter diversus) is a Gram-negative aerobic
bacillus, widely distributed and infrequently
induces infections in humans. This microorgan-
ism has been detected in both the genitourinary
and gastrointestinal systems of animals and
humans, primarily as part of the gut microbiota.
It is classified as an opportunistic bacterium,
commonly observed in individuals with weakened
immune systems, particularly immunosuppressed
patients, and infants.!%!> Urinary infections
account for 46% of the reported cases, followed
by respiratory tract infections (16%) and bactere-
mia (16%).15

IE caused by NH-GNB is a condition with low
prevalence; the 2018 study by Falcon er al.# that
explored risk factors and outcomes of IE associ-
ated with NH-GNB showed that patients with
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Summary of prior cases of endocarditis caused by C. koseri.
Case Author Year Age/gender  Risk factor Treatment Prognosis
1 MacCulloch 1977 43/male Not described Cephalothin/gentamicin Alive
etal. and aortic valve
replacement.
2 Tellez et al. 2000 51/male Intravenous drug user Ceftriaxone/gentamicin/ Alive
vancomycin
3 Aubronetal. 2006 58/male Chronic bronchitis Cefotaxime/pefloxacin Dead
mitral valve replacement
4 Dzeing-Ella 2009 30/male No comorbidities Ceftriaxone and amikacin ~ Alive
etal.
5 Figueroa 2009 25/male Hemodialysis Ciprofloxacin Alive
etal.
6 Raval et al. 2014 43/male Intravenous drug user Ticarcillin/clavulanate Alive
Hepatitis C
7 Takahashi 2014 80/female Recurrent pyelonephritis  Cefazolin/gentamicin Alive
etal. mitral valve replacement
8 Al-Alwan 2022 67/male Type 2 diabetes, chronic Ceftriaxone/cefuroxime Alive
et al. kidney disease, atrial
fibrillation, septic shock
of urinary origin
9 Casallas 2023 81/male Testicular trauma with Cefazolin and mitral valve  Alive
etal. epididymitis replacement

implantable cardiac devices, urinary tract infec-
tions, and immunosuppression were at higher risk
of IE, with a prevalence of NH-GNB of 3.4%
(58/1722 endocarditis patients), being C. koseri
responsible for 3 of 58 patients in this cohort.

The first reported case of IE caused by C. kosert
was documented in 1977 in a patient with a his-
tory of aortic valve replacement.> Subsequently,
only a limited number of cases have been
described in the literature (Table 1), most of
them in patients with immunosuppression, hemo-
dialysis, intravenous drug users, male gender, and
recurrent urinary tract infections. Among the
eight reported cases, 88.8% involved male
patients, ranging in age from 25 to 81 years.

In this specific case, the absence of comorbidities
and the aforementioned risk factors should be con-
sidered. However, the presence of a non-penetrat-
ing testicular wound with epididymitis and
secondary abscess formation in an elderly and frailty
patient were the unique factors associated with bac-
teremia and IE of the mitral valve. This observation
is consistent with findings from other case reports,

underscoring the heightened risk of bacteremia
leading to IE caused by NH-GNB in susceptible
individuals with genitourinary tract infections.

IE caused by C. koseri is very unusual. A compre-
hensive analysis of the literature revealed a total
of nine documented cases worldwide, urinary
tract infections could be a potential risk factor for
this entity, despite the lack of any strong detecta-
ble common risk factors among them. In the
future, a characterization of host and microorgan-
isms associated with the development of IE by
NH-BGN, with the use of precision medicine, is
required. Such information can guide the devel-
opment of specific interventions and the identifi-
cation of potential risk factors.

This study adhered to ethical requirements. It
was approved by the Ethics committee in research
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of the Fundacion Abood Shaio (ID approval 354
from 8 February 2023).

Written informed consent for publication of the
clinical details and clinical images was obtained
from the patient.
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