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Abstract

Serratia marcescens (S. marcescens) is a gram negative bacterium 
rarely associated with cases of infective endocarditis (IE). Involve-
ment of three cardiac valves, as evidenced by echocardiography, is 
uncommon as well. S. marcescens IE and tri-valvular endocarditis 
have been rarely described in literature. We report a unique case of 
S. marcescens tri-valvular IE in a 42-year-old female with sudden al-
tered mental status and no underlying structural heart disease compli-
cated by embolic infarcts in both cerebral and cerebellar hemispheres, 
and a sub-arachnoid hemorrhage. To our knowledge, this is the first 
reported case of tri-valvular S. marcescens IE. We believe this report 
will add to the growing literature of rare bacterial IE and considering 
this in the differential in the right clinical scenario.
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Introduction

Infective endocarditis (IE) is an infection of the endocardium 
typically resulting from a bacterial infection. Despite an in-
creasing arsenal of antibiotic medication and improved surgi-
cal intervention techniques, endocarditis remains a severely 
morbid condition with a 30-day death rate of 20%. Chronic 
renal disease, cancer, human immunodeficiency virus (HIV), 
and advanced age are all linked to an increased risk of endocar-
ditis. Contact with the healthcare system itself might be a risk 
factor. One endocarditis cohort study revealed that 25% of af-
flicted individuals had recently been exposed to the healthcare 
system [1]. Staphylococcus aureus (S. aureus) is currently the 

most common organism associated with IE in the industrialized 
world. Other typical causal microorganisms include Viridans 
streptococci, Streptococcus bovis, HACEK (Haemophilus, 
Aggregatibacter, Cardiobacterium, Eikenella, and Kingella) 
group, or community acquired Enterococci. Gram negative 
bacilli, such as Serratia marcescens (S. marcescens), rarely 
cause IE [2, 3]. First identified in 1819 by Bartolemeo Bizio, 
S. marcescens is a facultative anaerobic gram negative bacil-
lus. Serratia species are Enterobacteriaceae found in human 
intestinal flora. However, as Serratia are ubiquitous organisms 
in the environment (including in healthcare institutions), infec-
tions are most commonly associated with exogenous sources 
[4]. The nails of health care workers, medical equipment, and 
even sinks have been associated with outbreaks of Serratia in-
fections [5]. S. marcescens is the most frequent (90%) Serratia 
spp. recovered in clinical practice [2]. Nevertheless, it is typi-
cally associated with urinary tract infections and rarely causes 
IE [3]. In IE, it has predilection for left sided valves [6, 7]. To 
our knowledge, this is the first reported case of tri-valvular S. 
marcescens IE. We believe this report will provide with infor-
mation for a better understanding of this presentation.

Case Report

Investigations

A 42-year-old female was brought in due to sudden onset al-
tered mental status. Per family, patient was previously healthy, 
presented low grade fevers for 5 days and had a sudden dete-
rioration in mental status on the day of admission. The patient 
has history of intravenous drug use (IVDU) but did not use any 
IV drugs in the past 12 months. Of notice, patient had extrac-
tion of all maxillary teeth 5 months prior and a mandibular 
dental infection 3 months before presentation treated with oral 
amoxicillin. Upon presentation, the patient’s temperature was 
36.7 °C, heart rate was 98 beats/min, respiratory rate was 17 
breaths/min, blood pressure was 131/66 mm Hg, oxygen satu-
ration of 99% on room air. The patient denied fevers, chills, 
chest pain, dyspnea, nausea, vomiting, diarrhea, skin lesions, 
numbness, tingling, and weakness of the lower extremities. On 
physical examination, she had a prominent holosystolic mur-
mur at the apex. She also presented a petechial rash scattered 
on the abdomen, palms, and soles of the feet. Her neurological 
exam was remarkable for an encephalopathy, facial droop, and 
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slurred speech. She was admitted to the intensive care unit for 
closer monitoring. She was then started on empiric antibiotic 
treatment with vancomycin and meropenem. On day 1 of ad-
mission, the patient became unresponsive to voice, minimally 
responsive to pain, presented left hemi-neglect and right gaze 
deviation. Her Glasgow Coma Scale (GCS) was 6. Thus, she 
was intubated for airway protection.

Diagnosis

Laboratory results were remarkable for leukocytosis of 24.7 
× 109/L with 87.6% neutrophils and a platelet count of 17 × 
109/L. Liver and kidney functions were within normal. Patient 
declined a HIV test. Imaging findings showed innumerable 
acute to subacute embolic infarcts in both cerebral and cer-
ebellar hemispheres, the largest involving the right lentiform 
nucleus and corona radiata. Further imaging findings include a 
proximal right internal carotid artery T-shaped acute thrombus, 
an occlusion of the right middle cerebral artery, and subarach-
noid hemorrhage in the right parietal region and around the 
posterior aspect of the midbrain (Figs. 1, 2). A transthoracic 
echocardiogram (TTE) showed echo densities on the tricus-
pid, aortic, and mitral valves (Figs. 3-5), which were consistent 
with valvular vegetations. As there was clear evidence of veg-
etations on multiple valves, a transesophageal echocardiogram 
(TEE) was not conducted. Blood culture grew S. marcescens 
in two bottles.

Treatment

The S. marcescens isolate was pansensitive susceptible to cef-
triaxone, cefepime, ceftazidime, meropenem, gentamicin, to-
bramycin, amikacin, ciprofloxacin, and levofloxacin. On day 
3, antibiotic was changed to cefepime according to the suscep-
tibility results. Cardiothoracic surgery consulted but patient 
was a poor candidate for surgery due to deterioration in neu-
rological status.

Follow-up and outcomes

Over the next days, the neurological status of the patient con-
tinued to deteriorate. By day 6, she presented no cough or 

Figure 1. Brain MRI showing innumerable acute to subacute embolic 
infarcts in both cerebral hemispheres (red arrows). The largest infarct 
involves the right lentiform nucleus and corona radiate (blue arrow). 
MRI: magnetic resonance imaging.

Figure 2. Sagittal image of brain CT showing subarachnoid hemor-
rhage (blue arrow). CT: computed tomography.

Figure 3. Four chamber view of TTE showing tricuspid valve vegeta-
tion (blue arrow). TTE: transthoracic echocardiogram.
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gag reflex, pupils were fixed and mid-dilated. The patient’s 
family decided to withdraw care on day 6 of admission due 
to patient’s multiple co-morbidities with poor prognosis and 
expected substantial deterioration in quality of life. Patient was 
discharged to hospice care.

Discussion

This was an unusual presentation of IE with severe complica-
tions due to triple valves involvement, and innumerable em-
boli leading to severe neurological sequelae. The International 
Collaboration on Endocarditis (ICE) prospective multinational 
cohort that included 61 hospitals in 28 countries reported only 
four cases (0.14% of the total) of S. marcescens IE out of 2,761 
cases hospitalized patients with definite endocarditis [8]. Like-
wise, IE involving three cardiac valves is uncommon. There 
are limited studies that include information on prognosis, prev-
alence, and treatment [9, 10].

In a literature review of 232 patients with IE involving the 
right heart conducted from January 1, 2008 to April 30, 2013, 
Yuan et al identified five cases (2.2%) involved three valves 
[11]. As right sided IE accounts for 5-10% of IE cases [12], we 
can conservatively estimate triple valvular IE to account for 
0.22% of IE cases. Multiple valve IE has been typically asso-
ciated with S. aureus and Streptococcus viridans (S. viridans) 
[10]. Our patient presented vegetations on three heart valves. 
The predilection of Serratia for left sided valves is not yet fully 
understood. The left sided involvement commonly results in 
systemic embolization, while the tricuspid involvement adds 
the risk of pulmonary emboli. In our patient, innumerable in-
farcted areas in both cerebral and cerebellar hemispheres were 
noted, significantly worsening the patient prognosis.

Reports published in 1976 and 1980 linked Serratia endo-

carditis to a history of IVDU (89% of cases). However, case 
reports from 1980 to 2016 attributed only two of 20 Serratia 
IE cases to IVDU [13]. Conversely, a recent retrospective co-
hort study that included 103 adult patients admitted to four 
hospitals in Ohio from January 2014 to December 2018 con-
cluded that 42 (43%) cases of Serratia bacteremia could be 
attributed to IVDU. The study hypothesized that lack of sterile 
technique, reuse of needles and utilization of tap water could 
be the culprit for the resurgence in this population. Seven of 
the forty-two patients with Serratia bacteremia in the cohort 
developed IE [13].

Our patient was diagnosed with IE as she met the modi-
fied Duke criteria of one major criterion (new valvular regur-
gitation) and four minor criteria (predisposing factor of IVDU, 
fever, vascular phenomena, and microbiologic evidence). As 
Serratia is not a typical oropharyngeal organism, we consider 
that the main predisposing risk factor and likely source of the 
infection is a history of IVDU.

However, the sensitivity of these modified Duke criteria 
is restricted, particularly at an early stage of the illness, in the 
presence of a negative blood culture, and in the presence of a 
prosthetic valve or pacemaker/defibrillator leads. When blood 
cultures are negative, new diagnostic methods are evolving to 
enhance pathogen identification and to indicate endocardial 
involvement or vascular problems when echocardiography is 
negative or uncertain. Polymerase chain reaction (PCR), im-
munohistochemistry, systematic serologies, magnetic reso-
nance imaging (MRI), and molecular imaging are all potential 
technologies that might be included in future diagnostic clas-
sifications [14].

Following endothelial damage, the release of inflamma-
tory cytokines and tissue factors, together with fibronectin pro-
duction, results in the creation of a platelet-fibrin thrombus, 
which facilitates bacterial adhesion [15].

Figure 4. Parasternal long axis view of TTE showing aortic valve veg-
etation (blue arrow). TTE: transthoracic echocardiogram.

Figure 5. Parasternal long axis view of TTE showing mitral valve veg-
etation (blue arrow). TTE: transthoracic echocardiogram.
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Microbial elimination by antimicrobial agents alone or in 
conjunction with surgery is required for the treatment of pa-
tients with IE. Antibiotic concentrations in the serum should 
be high to ensure medication penetration into vegetation. To 
eradicate latent bacteria grouped in infected foci, long-term 
therapy (4 - 6 weeks) is required. The choice of antibiotic is 
dependent on the drug’s minimum inhibitory concentration 
(MIC) for the infection. Drug therapy for prosthetic valve en-
docarditis is prolonged (at least 6 weeks) than for native valve 
endocarditis (2 - 6 weeks), but it is qualitatively comparable, 
with the exception of staphylococcal prosthetic valve endocar-
ditis (PVE), which should always include rifampin if the strain 
is sensitive to it. Inadequate antibiotic delivery, the existence 
of a surgically removed focus, or antibiotic resistance can all 
lead to treatment failure [16].

Conclusions

This case reports a previously healthy 42-year-old female with 
history of IVDU, who developed tri-valvular S. marcescens 
endocarditis with septic embolization to the brain causing nu-
merous infarcts and a sub-arachnoid hemorrhage. S. marces-
cens is an uncommon organism to cause endocarditis. While 
mainstay treatment remains IV antibiotics, surgery is some-
times considered. Most data available is derived from case re-
ports, we believe further studies will help us understand better 
the aggressive course this organism can present.
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