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Abstract

The cases of human infections caused by Serratia fonticola are relatively rare. The few cases that have been reported primarily
describe skin and soft tissue, urinary, and biliary tract infections. We describe a case of a 59-year-old man with infected bilateral
lower extremity wounds who developed endocarditis due to S fonticola confirmed with transesophageal echocardiogram.
The patient was treated with 6 weeks of antibiotic therapy and had an uneventful recovery. After a thorough review of the
literature using PubMed and Google Scholar, we concluded that this is the first reported case of endocarditis caused by S

fonticola.

Keywords

Serratia fonticola, endocarditis, Enterobacteriaceae, septic shock

Introduction

The Enterobacteriaceae, Serratia fonticola, was first
described as a new species in 1979 after isolation from fresh-
water and soil." Following the discovery of environmental
strains of S fonticola, human clinical specimens were isolated
from wounds, yet the clinical significance was unknown.?
The first documented human infection caused by S fonticola
was identified from a leg abscess in France in 1991.> The
cases of human infections associated with S fonticola are rela-
tively uncommon with a prior publication inquiring whether
the organism is a pathogen itself or simply a bystander.*
Although there have been cases of biliary and urinary infec-
tions with S fonticola, there have not been any associated car-
diac presentations.>® After extensive review of literature
using PubMed and Google Scholar, we concluded that this is
the first reported case of endocarditis caused by S fonticola.

Case Report

The patient of interest is a 59-year-old man with history of
ascending aortic aneurysm, atrial fibrillation, congestive
heart failure with a reduced ejection fraction, bilateral lower
extremity venous stasis ulcers, stage 3 chronic kidney dis-
ease, and multinodular goiter. The patient was brought to the
emergency department by ambulance following a ground-
level fall while ambulating in his home. At the time of the
fall, the patient stated he felt his heart racing, but denied dys-
pnea, chest pain, or loss of consciousness. The patient noted

the deterioration of his health in the prior month during
which time he stated that he was unable to properly care for
his bilateral lower extremity wounds. The patient frequently
attempted to clean his wounds with water and a washcloth
during his daily bandage changes.

On presentation to the emergency department, he was
found to be in septic shock with blood pressure of 84/53 mm
Hg, heart rate of 124 beats per minute, and lactate of 3 mg/
dL. His physical examination was remarkable for 3 lower
extremity ulcers below the knee. On the right extremity, the
patient had 2 medial ulcers measuring 8 X 5 cm (depth to the
muscle tissue) and 6 X 3 cm. On the left extremity, he had 1
medial ulcer measuring 8 X 5 cm (depth to the muscle tis-
sue). All 3 ulcers had necrotic skin and subcutaneous tissue
manifested with maggots.

Initial laboratory values were also significant for C-reactive
protein (CRP) of 6.97 mg/L, creatinine of 3.54 mg/dL,
elevated troponin of 0.06 ng/mL (which subsequently
increased to 9.8 ng/mL), and elevated white blood cell (WBC)
count of 14.8 X 103 cells per mL with 83.6% neutrophils.
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Table 1. Antimicrobial Susceptibilities, based on Minimum
Inhibitory Concentration (MIC), for Serratia fonticola and
Staphylococcus aureus From Blood Culture Set.

Antibiotic MIC (mg/L) Interpretation

Antimicrobial susceptibilities of Serratia fonticola from blood
culture

Amoxicillin/clavulanate >32 Resistance
Cefepime <l Sensitive
Ceftazidime <l Sensitive
Ceftriaxone <l Sensitive
Ciprofloxacin <0.25 Sensitive
Gentamicin <l Sensitive
Meropenem <0.25 Sensitive
Pipperacillin/tazobactam <4 Sensitive
Tobramycin <l Sensitive
Trimethoprim/sulfa <20 Sensitive

Antimicrobial susceptibilities of Staphylococcus aureus from blood
culture

Clindamycin <0.25 Sensitive
Oxacillin <0.25 Sensitive
Vancomycin | Sensitive
Trimethoprim/sulfa <0.10 Sensitive

Electrocardiogram (ECG) showed atrial fibrillation with rapid
ventricular rate. Chest X-ray showed an enlarged heart with a
tortuous aorta. X-ray imaging of the tibia and fibula was nega-
tive for osteomyelitis but showed bilateral areas of subcutane-
ous gas formation suspicious of a gas-forming organism.

The patient was admitted to the intensive care unit (ICU)
for treatment of septic shock and non-ST elevation myocar-
dial infarction. Sepsis bundle was initiated with careful fluid
resuscitation due to his heart failure and vasopressor support
with norepinephrine. On admission, 2 sets of blood cultures
from separate sites and a urine culture were obtained prior to
the initiation of antibiotic treatment. He was then started on
broad-spectrum antibiotics for focused coverage of skin and
soft tissue infection with vancomycin and piperacillin/tazo-
bactam. Acute coronary syndrome protocol was initiated
given the patient’s elevated troponins along with amiodarone
for treatment for chronic atrial fibrillation refractory to
digoxin. The patient was subsequently taken to the operating
room for debridement of bilateral lower extremity necrotic
skin and soft tissue. Thorough debridement demonstrated that
muscle tissue was not involved.

On the first set of blood cultures, both the aerobic and
anaerobic bottles grew gram negative rods and gram positive
cocci resembling Staphylococcus species which were ulti-
mately identified as S fonticola and methicillin-sensitive
Staphylococcus aureus (MSSA). Of the second set of blood
cultures, only the aerobic bottle grew gram negative rods
resembling enterics which were ultimately identified as S fon-
ticola. S fonticola was resistant only to amoxicillin/clavula-
nate (Table 1). Urine culture was unremarkable. On completion
of blood culture susceptibility results, on the fourth day of

Figure |. transesophageal echocardiogram (TEE) image
demonstrating a less than | cm vegetation attached to the
posterior annulus of the mitral valve.

hospitalization, vancomycin was discontinued and piperacil-
lin/tazobactam was de-escalated to ceftriaxone.

Cardiac echocardiogram demonstrated dilation of all car-
diac chambers with mild concentric left ventricular hypertro-
phy. Left ventricular systolic function was severely depressed
with an estimated ejection fraction of 15% to 20%. Diastolic
function was unable to be assessed due to atrial fibrillation.
The patient was also noted to have abnormal septal motion
secondary to bundle branch block with abnormal regional
wall motion due to underlying coronary acute disease and
myocardial infarction. The right ventricle was noted to be
moderately dilated with mild to moderate reduced right ven-
tricular systolic function with systolic pressure of 45 mm Hg
and moderate tricuspid regurgitation.

On improvement and transfer from ICU to regular unit,
transesophageal echocardiogram (TEE) was performed which
demonstrated severe left ventricular systolic dysfunction with
an ejection fraction of 15% to 20% and severe low-flow low-
gradient aortic valve stenosis. In addition, TEE demonstrated
a mitral valve vegetation measuring less than 1 cm attached to
the posterior annulus (Figure 1). A mobile echo density mea-
suring 0.8 X 1.6 cm consistent with a thrombus was also seen
in the left atrium. The source of infection leading to the infec-
tive endocarditis was determined to be the patient’s chronic
bilateral lower extremity skin infection. The patient also
underwent cardiac catheterization which revealed severe 2
vessel coronary artery disease.

In consultation with infectious diseases, ceftriaxone was
changed to cefepime in the milieu of infective endocarditis,
due to increased incidence of inducible amp-C beta-lactamase
production among Serratia species with use of ceftriaxone.”
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For effective treatment of infective endocarditis, the duration
of cefepime treatment was determined to be 6 weeks due to
low suspicions of coinfection with MSSA.

The patient was discharged to a skilled nursing facility to
complete intravenous antibiotic therapy and obtain appropriate
wound care. The patient had an uneventful recovery after com-
pleting 6 weeks of antibiotic therapy. Further outpatient man-
agement included a multidisciplinary approach with cardiology,
nephrology, and infectious disease in addition to primary care.

Discussion

Although human infections are relatively uncommon, recent
publications illustrated cases related to the biliary and urinary
tracts, in addition to skin and soft tissue. Serratia fonticola has
been a known isolate from both freshwater and soil, but there
have been recent postulations that this organism may also be
part of the gastrointestinal microbiota and biliary tract.*>
However, all known human cases of S fonticola bacteremia
have been related to injuries or foreign bodies. Both injury and
introduction of foreign bodies to the intestinal mucosa, urinary
tract, or skin and soft tissue may serve as methods of introduc-
tion for S fonticola, especially in patients with underlying
health conditions and weakened immune systems.>>® In this
particular case, the extent and severity of this patient’s chronic
bilateral lower extremity wounds were ultimately determined
to be the source of the patient’s endocarditis. The patient’s pro-
longed history of improper wound care by daily use of the
same washcloth for cleanings with water explains the source
of aquatic transmission of S fonticola.

This case demonstrates the conveyance of S fonticola from
environmental source to human infection. This occurred first
through colonization then progressed into a local infection
before hematogenously spreading to the endocardium. There
have been reports of different -Lactamase producing S fontic-
ola such as AmpC [-lactamase, FONA (a minor Extended-
Spectrum P-Lactamase), oxyimino cephalosporin-hydrolyzing
B-lactamase, and Sth-I, a subclass B2 metallo-beta-lacta-
mase.”!! Therefore, careful attention to susceptibility testing
and choice of antibiotics should be made due to potential emer-
gence of resistance during treatment of S fonticola. In this case,
outcome was favorable due to effective source control with
resection of all infected skin and necrotic tissues, presence of a
susceptible organism, and completion of extended course of
antibiotic. Despite a chance of coinfection with Staphylococcus
aureus, to the best of our knowledge, this is the first reported
case of mitral valve endocarditis caused by S fonticola.
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