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Serratia endocarditis, uncommon organism, with significant complications
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Abstract

Serratia marcescens is an aerobic, Gram-negative bacillus pre-
dominantly seen in patients with intravenous drug use, immunosup-
pression, previous antibiotic exposure, and indwelling catheteriza-
tion. Gram-negative organism causing infective endocarditis (IE) is
rare. Serratia marcescens 1E is uncommon and is reported to be
seen in 0.14% of all cases. In this report, we discuss in detail about
a 38-year-old man with a history of intravenous drug abuse present-
ing with S. marcescens related prosthetic valve IE.

Introduction

Serratia marcescens was first identified in 1819, and S.
marcescens related infective endocarditis was first reported in 1951
[1]. S. marcescens is a facultative aerobic, motile, oxidase-negative,
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non-lactose-fermenting, Gram-negative bacillus of the family
Enterobacteriaceae. It is not present in human commensal flora, and
infections are mostly acquired in hospitals. It has fimbria-like adhe-
sions, allowing for surface attachment and biofilm formation caus-
ing higher host invasion and infection [1,2]. Commonly patients
with S. marcescens, present with urinary tract infection, pneumonia,
wound infections, surgical site infections, skin and soft tissue infec-
tions, and bacteremia. Patients with intravenous drug use, immuno-
suppression, previous antibiotic exposure, and indwelling catheter-
ization are at higher risk of acquiring this infection [2,3]. Infective
endocarditis secondary to S. marcescens is rare and has been report-
ed in 0.14% of all cases.

Case Report

A 38-year-old gentleman with a history of intravenous drug
abuse, prior mitral valve endocarditis (initial methicillin susceptible
Staphylococcus aureus infection 2 years prior to presentation)
requiring mitral valve replacement with bioprosthetic Saint Jude
mitral valve, hepatitis C, cirrhosis with portal hypertension, anxiety,
depression, and polysubstance abuse presented with a history of
high-grade fevers and chills for 5 days. At the time of presentation,
he also complained of insidious onset, persistent, mild shortness of
breath. On examination, he was febrile with a temperature of
38.9°C, tachycardic with a heart rate of 118/min with the remaining
vitals being normal. Cardiovascular examination revealed a pan
systolic murmur over the mitral area. Respiratory examination
revealed decreased breath sounds predominantly over the infra-
scapular regions bilaterally. On investigation, he was found to have
leukocytosis (white blood cell count of 13,700) and thrombocytope-
nia with (platelets of 39,000). He was noted to have lactic acidosis
with (lactate of 2.7). On his echocardiogram, he was noted to have
large vegetation on the bioprosthetic mitral valve, and the anterior
lateral annulus (Figure 1 a,b). He was also noted to have dehiscence
of the prosthetic mitral valve without severe paravalvular mitral
regurgitation. Additional vegetation was also noted on the tricuspid
valve and pulmonic valve. Chest tomography showed bilateral pleu-
ral effusion and right-sided airspace disease (Figure 1¢). Blood cul-
ture was positive for S. marcescens (Figure 1 d,e).

He was treated with ceftazidime as per the sensitivity pattern,
following the recommendation of infectious disease specialists. The
patient was discharged to rehab in a stable condition with advice to
complete a four-weeks course of ceftazidime following the first
negative blood culture.

The patient continued to be stable until his relapse into intra-
venous drug use. Three weeks after his discharge he presented to
the hospital with a recurrence of fever. At this point his repeat
blood cultures were negative, however, repeat TEE showed new
vegetation involving the tricuspid valve and a reduction in left
ventricular ejection fraction to 35% (Figure 2). In the echo patient
was noted to have persistent dehiscence of the prosthetic mitral
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valve with severe paravalvular mitral regurgitation and worsening continued as per infectious disease recommendations. The patient
tricuspid regurgitation. In view of the recent history of Serratia continued to deteriorate clinically and developed severe acidosis,
endocarditis, which was sensitive to ceftazidime, antibiotics were worsening acute decompensation of heart failure with reduced

s
!
5

5

s
s ~s
o 1
FA
~” s
SO
L Sl PN -
4 '
e Iﬂ\.

Figure 1. a,b) Echocardiogram showing vegetation on the bioprosthetic mitral valve, and the anterior lateral annulus (yellow arrow). ¢)
Chest tomography showing pleural effusion and right-sided airspace disease. d,e) Blood agar and chocolate agar showing colonies of
Serratia marcescens and gram stain showing gram-negative bacilli.

Figure 2. a,b,f) TEE showing tricuspid valve vegetation (yellow arrow). ¢) Color Doppler showing eccentric mitral regurgitation. d,e) 3D
echo showing prosthetic mitral valve paravalvular regurgitation.
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Figure 3. Course of the patient’s disease.

ejection fraction, renal failure, and bicytopenia requiring endotra-
cheal intubation, mechanical ventilation, and inotropic agent
(Figure 3). Cardiothoracic surgery was consulted, and the patient
was deemed medically unfit for cardiothoracic surgery. Despite
optimal medical management, the patient succumbed to his illness.

Discussion

IE secondary to Serratia marcescens is rare. Patients present
with similar clinical presentation as that of typical organisms caus-
ing IE [2,4]. Most patients with S. marcescens related IE have a his-
tory of intravenous drug use (IVDU) and indwelling catheterization.
Even though patients with IVDU are predisposed to right-sided
infective endocarditis, Serratia marcescens related IE among [IVDU
users can involve both right and left-sided valves like our patient
[1,5]. In patients with IE this organism is usually resistant to peni-
cillin and first and second-generation cephalosporins due to the pro-
duction of AmpC beta-lactamase. Typically, most patients respond
well to the third and fourth ingestion of cephalosporins, similar to
our patient. S. marcescens related IE has been reported to cause
higher morbidity and mortality [1,5,6]. There have been reports of
valve destruction, paravalvular abscess, and distant embolic events
in the past. Multiple, bilateral, valvular involvement is common
alike our patient. Our patient also had severe mitral valve regurgita-
tion and paravalvular leak [5,7]. In patients with left-sided IE devel-
opment of conduction block, complete AV block should warrant
transesophageal echocardiogram to rule out aortic root abscess
[1,5,8]. In our patient, EKG did not have any evidence of conduction
abnormality, and TEE was negative for any aortic root abscess. In
patients with S. marcescens related left-sided IE, surgical manage-
ment has been recommended to improve outcomes within 7 to 10
days [1,6,9,10]. Despite receiving appropriate antibiotics, as our
patient was deemed unfit for surgery he unfortunately succumbed to
his illness (Figure 1) [6,8,11,12].

In a recent review of 72 patients with S. endocarditis 18% of
patients were noted to have prosthetic valve-related endocarditis.
The most common clinical presentations included embolic phenom-
enon and heart failure. Transthoracic echocardiogram was diagnos-
tic of infective endocarditis and only 35% of patients with the most
commonly involved valve was mitral valve. Recent studies have
reported that in patients with gram-negative bacteremia and cardio-
vascular infection transesophageal echocardiogram and FDG PET
CT scan was superior in diagnosing endocarditis similar to our
patient who was noted to have newer vegetations at each TEE. The
meta-analysis including Serratia endocarditis patients reported a
mortality of around 47%. Early surgery and appropriate antibiotic
treatment were associated with reduced mortality. Despite appropri-
ate antibiotic treatment in our patients, recurrence of infection, and
worsening of clinical syndrome and subsequent mortality occurred
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due to reuse of IVDU. A recent study reported that [IVDU patients
with infective endocarditis tend to have multiple psychiatric comor-
bidities, prior episodes of infective endocarditis and multiple socioe-
conomic issues, which contribute towards development of distal
embolus, requirement of recurrent admissions, recurrent bacteremia,
and overall mobility alike our patient who developed clinical deteri-
oration following drug use.

Prevention continues to be significant in reducing S. marcescens
related infections as it is frequently acquired from contaminated flu-
ids, medical devices, and medications in the hospital. Infection con-
trol, and hygiene, heightened vigilance continues to be crucial in
these patients [13,14].

Patients with infective endocarditis secondary to virulent organ-
isms like Serratia would benefit from timely follow-up, optimization
of management of psychiatric comorbidities, and medically facilitat-
ed deaddiction.

Conclusions

Infective endocarditis secondary to S. marcescens is mostly
reported in intravenous drug users and healthcare contacts. These
patients tend to present with left-sided valvular involvement. They
also tend to have higher local and systemic complications. Despite
appropriate antibiotics and surgical management, mortality tends to
be higher.
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