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Staphylococcus aureus is a leading cause of community acquired bacteremia and infective endocarditis. S. aureus is
a part of the normal skin flora in approximately one third of the human population. Infective endocarditis due to
S. aureus can cause several complications and is associated with increased mortality.

A 48-year-old female with no significant medical history presented with S. aureus bacteremia and native mitral

valve endocarditis. Multiple cutaneous skin lesions were identified, which she reported were due to recent bed
bug bites. No source of infection was found except for the skin lesions. Her hospital course was complicated by
pulmonary and cerebral septic emboli, left pleural empyema, and acute renal injury. We suspected the bed bug
skin bites were the most likely source of bacteremia. Bed bugs carry many human pathogens but have not been
shown to be a competent vector. We did not find any literature on endocarditis associated with bed bug bites;
thus, our case will be a novel finding.

Introduction

Infective endocarditis (IE) is defined as infection of the endocardial
surface of heart including valvular structures [1]. The incidence of IE
varies across clinical centers and countries. There are about 40,000-50,
000 cases annually in the United States alone [2]. Despite early detec-
tion and improved management, it is associated with about 30% 1-year
mortality.[3] Among left-sided native valve infective endocarditis,
mitral valve IE (MVE) is more common than aortic valve IE (AVE).
Staphylococcus aureus is most commonly associated with MVE [4].

S. aureus, a commensal and human microbe, accounts for a majority
cases of infective endocarditis in the United States. [5] S. aureus forms
part of the normal cutaneous and mucosal flora of human species in
about 30% of people [6]. Skin breakdown can introduce these bacteria
into the blood resulting in bacteremia and/or infective endocarditis
especially in high-risk individuals. Predisposing risk factors for IE
include advanced age, male sex, injection drug use (IVDU), prior history
of IE, poor dentition, structural heart disease, valvular disease,
congenital heart disease, HIV, and chronic hemodialysis among others.
However, it is rare for low-risk patients to develop spontaneous IE
simply from skin breakdown. Patient specific risk factors for IE in the
setting of S. aureus bacteremia include IVDU, heart valve prosthesis,
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intravascular catheter infection, predisposing cardiac abnormalities and
persistent bacteremia [7,8].

Cimex lectularius, also commonly known as “bed bug,” is a nocturnal
insect that routinely feeds on humans. Bed bugs usually feeds on a blood
meal as a person sleeps. Their bites usually result in erythematous and
pruritic papules at the bite sites. Skin reactions to their bites may result
when saliva injection leads to sensitization in some individuals. In a
majority of cases, these reactions are minor and not noticeable. How-
ever, typical visualized reactions include an erythematous wheal, fol-
lowed by a firm papule and often a central hemorrhagic punctum [9,10].

Theoretically, the skin lesion from a bite could result in the intro-
duction of S. aureus into the bloodstream, which can lead to infective
endocarditis. However, in a search of the literature, we did not find any
case of IE resulting from skin lesions due to bed bug bites. We present a
case of methicillin-sensitive S. aureus (MSSA) native mitral valve
endocarditis from cutaneous bed bug bites as the potential source of
MSSA bacteremia.

Case presentation

A 48-year-old female (BMI 44 kg/m?) with no significant past med-
ical history was transferred to our tertiary facility for potential mitral
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valve replacement due to native mitral valve infective endocarditis.

She presented initially to an outside facility with dyspnea and altered
mental status. The patient had no history of illicit drug use. The patient
could not provide additional history due to encephalopathy. She was
noted to be in sepsis complicated by acute kidney injury and
thrombocytopenia.

Blood cultures grew methicillin-sensitive S. aureus (MSSA. Computed
tomography (CT) of the chest showed bilateral cavitary lesions located
peripheral parts of lung (Fig. 1). Testing of serum anti-neutrophil cyto-
plasmic antibody (ANCA) panel, serum (1->3)-beta-D-glucan assay,
serum Aspergillus galactomannan antigen, and HIV serology were
negative. Cavitary lesions were then regarded septic emboli from MSSA
bacteremia.

A transthoracic echocardiogram (TTE) did not show valvular vege-
tations. Given the high clinical suspicion for infective endocarditis (IE),
a transesophageal echocardiogram (TEE) was performed which showed
a 0.7 cm x 1.28 cm mobile echo-density on the posterior mitral valve
leaflet with associated mild mitral regurgitation. There was no vegeta-
tion seen on the tricuspid valve. TEE also showed left to right interatrial
shunting suggestive of an atrial septal defect (ASD), which explained the
presence of septic pulmonary emboli.

Because of altered mental status, a MRI brain with and without
intravenous gadolinium was performed and it showed evidence of septic
cerebral emboli - a left parietal lobe cystic lesion with surrounding
edema suggestive of hemorrhagic conversion (Fig. 2A) and a punctate
lesion on the left cerebellum (Fig. 2B). In the settings of a large mitral
valve vegetation with multiple septic emboli, the patient was transferred
to our facility for potential mitral valve replacement and cardiac surgery
evaluation.

On the arrival to our hospital, the patient’s mentation improved. The
patient was able to provide history that her house had recently under-
gone fumigation because of an extensive bed bug infestation. Thorough
physical examination revealed several maculopapular erythematous
skin lesions on upper extremities which the patient reported as bed bug
bites. (Fig. 3) No other lesions including dental caries or foreign objects
were identified.

The etiology of her native mitral valve endocarditis was suspected to
be from introduction of MSSA bacteria through breakdown of her skin
barrier due to repetitive skin scratches of bed bug bites.

Follow up
Mitral valve replacement surgery was postponed because of septic

cerebral emboli. The patient was discharged to a rehabilitation center to
complete 8 weeks of IV nafcillin therapy. During treatment course,
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nafcillin was transitioned to cefazolin due to neutropenia.
Discussion

Infective endocarditis (IE) is a serious infection associated with
several complications and morbidity. As demonstrated in our case, IE
can often lead to potentially fatal complications. The 1-year mortality is
as high as 30% [3]. There are several risk factors for the development of
IE. Most cases of IE will fall under one of these patient factors. However,
our patient did not have the typical predisposing risk factors. Advanced
age > 60 years old accounts for more than half of cases in developed
countries. IE is also most prevalent in males than females with a ratio
ranging from 3:2-9:1 in different clinical settings [11].

Previously damaged valves, history of rheumatic heart disease,
congenital heart disease, prosthetic heart valves, intracardiac devices,
chronic dialysis, and HIV infection have all been associated with
increased risk of IE. Injection drug use is a frequent risk factor for right-
sided valve endocarditis. None of the risk factors mentioned were seen in
our patient. Her only comorbid condition was morbid obesity. To the
best of our knowledge, there has been no study to demonstrate that
obesity is a predisposing risk factor for native valve endocarditis. A
study by Harris et al. used the 2013-2014 Nationwide Inpatient Sample
(NIS) data to investigate the impact of obesity on hospital outcomes in
patients with IE and did not find any significant association [12].

S. aureus is a highly virulent pathogen owing to high incidence of
complications seen in our case. S. aureus bacteremia is most commonly
seen in either extreme of life: first year of life and advanced age [13]. In
addition to the risk factors discussed above, other patient factors that
result in a weakened host immune system may increase risk of invasive
S. aureus infections [6]. None of these risk factors were evidenced in our
patient. IE complications are well known and include metastatic in-
fections, such as paravalvular abscess, severe valvular regurgitation
with heart failure, cardiac device infection, pulmonary and systemic
septic emboli, and musculoskeletal infection. These complications in-
crease the patient mortality. Our patient presented with several of these
complications. S. aureus is more often associated with these complica-
tions than other pathogens due to its known virulent and antigenic
properties [14].

Irrespective of the source of MSSA endocarditis, nafcillin or oxacillin
are the mainstay antibiotic choice for MSSA native valve endocarditis.
The duration therapy is usually 6 weeks but can be longer in complicated
cases [15]. Patients with penicillin allergy are usually treated with
cefazolin as per American Heart Association and the European Society
for Cardiology guidelines [15]. Cefazolin has relatively less brain
penetration, and it is not recommended as the first line therapy in

B.

Fig. 1. A-B: CT chest with contrast showing cavitary lesions, in right and left upper lobes (red arrows). (For interpretation of the references to colour in this figure,

the reader is referred to the web version of this article.)
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Fig. 2. A-B. Diffusion-weighted images of MRI brain. A: left, parietal lobe cystic lesion with peripheral enhancement suggestive hemorrhagic transformation, B: focal

left cerebellum lesion consistent with septic emboli.

B.

Fig. 3. Skin Findings on physical exam: Left and Right forearm, showing improved scabs from bed bug bite (Black arrows).

patients with meningitis or brain abscess. Nafcillin or oxacillin is typi-
cally preferred in these cases due to better CNS penetrance. Cefazolin
can, however, be as effective as anti-staphylococcal penicillin, and could
be an alternative antibiotic option in the treatment of MSSA intracere-
bral septic emboli, as seen in our case [16]. In our patient, nafcillin was
substituted with cefazolin when profound neutropenia was caused by
nafcillin.

After thorough history and physical examination, we did not find any
other explanation for the source of her infection except for her skin le-
sions as shown in Fig. 3. There was no clinical evidence of injection sites
and patient vehemently denied illicit injection drug use. She had not
been recently hospitalized prior to the incident presentation, which
excluded a nosocomial source. Frequent scratching of bed bug cutaneous
bites may have introduced MSSA colonized on skin into blood circula-
tion. It was in turn secondarily seeded to her mitral valve causing
infective endocarditis, septic cerebral and pulmonary emboli, and left
pleural empyema.

Cimex lectularius (bed bugs) are known to be infested with more than
two dozen human pathogens but have not been shown to be capable of
transmitting them to humans [10]. Bed bug infestations are common in

economically disadvantaged homes, homes of frequent travelers or
among refugees [17]. Bites present clinically as a small punctum,
erythematous papule, wheals, purpuric macules or occasionally bullous
reactions [18-20]. For most patients, these skin reactions are the only
clinical outcome of bed bug bites. Most of these skin lesion self-resolve
within a week when left untreated [21]. Occasionally, bite lesions can
become secondarily infected leading to cellulitis or impetigo. Bed bugs
carry pathogens such as hepatitis B virus, Trypanosoma cruzi, S. aureus
(particularly methicillin resistant S. aureus), and Wolbachia among
others. However, the clinical transmission of these diseases to humans
has not been demonstrated in the literature [22-28]. Bed bugs have not
been shown to be competent vectors for any of these pathogens [21,29].

Conclusion

Infective endocarditis is a serious infection that has high mortality
and morbidity. Risk factors for IE has been well-documented. We did not
find any published cases of MSSA infective endocarditis caused by bed
bug bites as the suspected source of bacteremia. Our case highlights the
clinical significance of thorough history taking and cutaneous
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examination on identification of the potential source of this dissemi-
nated MSSA infection.
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