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a b s t r a c t   

Infective endocarditis (IE) is a life-threatening infection, which has had a notable increase in incidence in 
recent years. Although Staphylococci or Streptococci are the most common culprit organisms, rarer or-
ganisms have also been implicated and associated with a more aggressive disease course. We present a case 
of Enterobacter cloacae IE affecting the aortic valve in an 82-year-old male with an implantable permanent 
pacemaker. Our case demonstrates that a prolonged-course of beta-lactam therapy may be an effective, 
non-invasive management option for IE caused by multidrug-resistant gram-negative organisms. 

© 2021 Published by Elsevier Ltd. 
CC_BY_NC_ND_4.0   

Introduction 

The pathophysiology behind IE requires an inciting endocardial 
injury that is typically sustained from regurgitant jet blood flow. 
After endocardial injury has occurred, platelets and fibrin accumu-
late at narrow orifices of cardiac valves separating high pressure 
blood flow from low pressure flow. These sterile vegetations are then 
superinfected by circulating microorganisms due to transient bac-
teremia. This results in activation of the extrinsic coagulation 
pathway and deposition of fibronectin, making it difficult to eradi-
cate the infection. It often takes several months for organisms to 
undergo phagocytosis or lysis [1]. 

Implantable cardiac devices (ICD), valvular heart disease and the 
presence of prosthetic valves predispose patients to the develop-
ment of IE. However, frequently overlooked risk factors typically 
associated with multi-drug resistant (MDR) IE also includes 
healthcare contact, nursing home residence and chronic kidney 
disease and are often associated with a high risk of mortality. 

Most cases of IE are caused by gram-positive organisms, though 
Gram-negative HACEK organisms can also be causative. However, IE 
caused by most non-HACEK gram negative organisms, with excep-
tion to E. Cloacae, is an infrequent occurrence due to the inability of 
these organisms to attach to the endocardium. In fact, in a pro-
spective cohort study of 2761 patients with confirmed IE, only 49 

cases were due to non-HACEK Gram-negative organisms and of 
these cases, only two reported cases were caused by Enterobacter 
spp [2,7]. 

In the past, bacteremia due to E. Cloacae was typically associated 
with urosepsis, biliary disease, or malignancy, but in recent years, 
healthcare exposure and the presence of ICDs have also become 
significant risk factors. Despite the various clinical benefits of the 
newer generation of ICDs, the exponential increase of ICD placement 
and the invasive nature of the procedure introduces an increased 
risk for a disease process that carries fatal complications. 

Given the fatal complications associated with IE, such as heart 
failure, heart block, perivalvular abscesses, and multiorgan failure, 
correctly diagnosing this disease process is crucial. Therefore, there 
should be a high index of suspicion for IE when a patient with a 
predisposing risk factor presents with fever and bacteremia. While 
IE can be treated with long-term antibiotics, there are specific in-
dications for surgical intervention. IE associated with organisms that 
are typically MDR such as E. Cloacae is an immediate surgical in-
dication. However, in this case report, we propose an alternative 
noninvasive management approach with long-term beta-lactam 
monotherapy. 

Case presentation 

An 82-year-old male presented to the hospital from his nursing 
home due to 7-day history of altered mental status and generalized 
weakness. He was diagnosed with coronary artery disease and 
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underwent coronary artery bypass graft in 1990. He was later noted 
to have Mobitz type II atrioventricular block and underwent a pa-
cemaker implantation in 2003. In addition, his medical history was 
relevant for heart failure with preserved ejection fraction, recurrent 
urinary tract infections, chronic kidney disease, and insulin-depen-
dent diabetes mellitus type 2. 

On admission, the patient was febrile at 39.8 C but vitals and 
physical exam were otherwise unremarkable. Initial laboratory 
findings revealed an elevated serum lactic acid level of 3.3 mmol/L 
and leukocyte count of 15,700/mm3 with neutrophilic pre-
dominance. Serum creatinine was also elevated at 1.48 mg/dL. 
Urinalysis was positive for leukocyte esterase and nitrates which 
suggested possible urosepsis so the patient was treated with in-
travenous (IV) piperacillin-tazobactam for broad spectrum coverage. 
On day 2 of hospitalization, urine culture grew Enterobacter cloacae 
complex. 

Despite treatment, the patient’s condition continued to deterio-
rate. Repeated runs of non-sustained ventricular tachycardia were 
noted on telemetry. On physical examination, the patient had jugular 
venous distension and the presence of a new grade IV/VI systolic 
murmur heard at the left upper sternal border in addition to his 
persistent fever. Furthermore, he was noted to have elevated serum 
troponin and NT pro-BNP levels. Two sets of blood cultures were 
now positive for E. Cloacae further with resistance to piperacillin- 
tazobactam. As such, on day three, piperacillin-tazobactam was 
discontinued and ertapenem therapy was initiated. 

Given the patient’s fever, bacteremia, and presence of a new re-
gurgitant murmur, the patient met 2 major and 1 minor duke’s 
criteria suggesting definite infective endocarditis. The diagnosis was 
confirmed after a transesophageal echocardiogram revealed a large 
independently mobile vegetation attached to the aortic valve. After 
multidisciplinary discussion, unfortunately the patient was deemed 
a poor candidate for cardiothoracic intervention given his advanced 
age and multiple comorbidities (Fig. 1). 

Over the course of his hospitalization, the patient’s clinical con-
dition improved. The patient completed a total of 12 weeks of an-
tibiotic therapy with ertapenem. During his outpatient follow-up, 
his repeat echocardiogram no longer revealed findings concerning 

for vegetations or significant valvular destruction and remains this 
way four months following his hospitalization. At present, approxi-
mately one year following his diagnosis of IE, the patient continues 
to have urological complications however, he has not had further 
cardiac complications. As per our literature review, this is one of the 
few case reports demonstrating effective management of IE caused 
by E. Cloacae with intravenous antibiotics alone. 

Discussion 

Although E. Cloacae is not the usual suspect associated with in-
fective endocarditis, it has a high mortality rate which emphasizes 
the importance for clinicians to recognize how this causative or-
ganism affects our decision for management. E. Cloacae is a biofilm 
forming organism which results in the secretion of extracellular 
polymeric substances that support the colonization of bacterial or-
ganisms. Moreover, E. Cloacae contains a chromosome-encoded 
AmpC β-lactam genes which permit these organisms to intrinsically 
produce AmpC β-lactamase conferring resistance to most antibiotics 
including penicillins and cephalosporins [3]. 

The American Association for Thoracic Surgery Consensus 
Guidelines outline that mobile vegetations greater than 10 mm in 
length and symptoms of heart failure as seen in our patient, re-
commend urgent surgical intervention. Surgical removal of the ve-
getation with aortic valve replacement is typically performed in 
conjunction with prolonged antibiotic therapy [4]. Furthermore, the 
European Heart Rhythm Association consensus recommends lead 
extraction for patients with bacteremia with or without systemic 
symptoms and ICD related infective endocarditis [5]. Moreover, pa-
cemaker lead cultures are collected to direct antimicrobial therapy 
and leads are reinserted after 72 h if blood cultures remain nega-
tive [6]. 

However, our patient had multiple comorbid conditions making 
this a high-risk procedure that he would not have tolerated. After 
weighing the risks and benefits of reducing bacterial load with 
surgical intervention, it was decided to manage the patient with a 
non-invasive approach. Our case report reveals an effective 

Fig. 1. Transesophageal echocardiogram revealing an independently mobile echodensity attached to the ventricular surface of the right coronary cusp of the aortic valve.  
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alternative therapy with prolonged beta-lactam therapy for high- 
risk patients. 

Conclusion 

In conclusion, we presented a rare case of infective endocarditis 
caused by E. Cloacae. In this scenario, it was successfully treated 
with beta-lactam monotherapy without cardiothoracic surgery or 
lead extraction. Ertapenem was chosen based on culture sensitivity 
and given that it is a broad-spectrum antibiotic with particularly 
favorable coverage for extended spectrum β-lactamase (ESBL)-pro-
ducing GNB organisms such as the one implicated in this case. 
Although E. cloacae IE has been a rare occurrence thus far, we may 
see an increase in incidence in the foreseeable future. This case 
emphasizes the need to weigh risks against benefits of therapy re-
commended by current societal guidelines to ensure that the best 
treatment options is being offered in a unique clinical scenario. In 
our case, prolonged therapy with intravenous beta-lactams was an 
effective management approach in this clinical setting. 
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