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Introduction

Salmonella species are important pathogens which 
cause foodborne diseases both in developed and developing 
countries. In 2013, a total of 82,694 confirmed salmonel-
losis cases were reported by 27 EU Member States (MS), 
resulting in an EU notification rate of 20.4 cases per 100,000 
population. Salmonella remained the most frequently 
detected agent causing food-borne outbreaks (22.5 % of 
total outbreaks), nevertheless the annual total number of 
Salmonella outbreaks within the EU has decreased mark-
edly during recent years. From 2008 to 2013, Salmonella 
outbreaks within the EU decreased of 38.1 % (from 1,888 
to 1,168 outbreaks).  Fifty-nine fatal cases were reported 
by 9 EU MS among the 14 MS that provided data on the 
outcome of their cases (1). 

Salmonellosis occurs with a symptomatology ranging 
from mild gastroenteritis (with the only involvement of 
the gastrointestinal tract) to a severe invasive infection, 
especially in vulnerable subjects (children, elders, immu-
nosuppressed hosts, etc.) (2). All anatomic districts can 
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potentially be reached by bacteria, by the way of blood flow. 
Involvement of the cardiovascular system is rare but not 
impossible, causing serious impairment of the patient’s clini-
cal status and, sometimes even death (3). The pathogenesis 
of IE caused by Salmonella depend to the bacterial charge 
present in the ingested food, ability of the germ to adhere 
to the injured endothelium and to the conditions of the im-
mune system of the host. The consequence of Salmonella 
endocarditis including valve perforation, valve ring abscess, 
atrioventricular wall perforation, and cusp rupture, can lead 
to an estimated mortality rate of up to 75% (4, 5). 

The aim of manuscript is to bring to the attention of the 
scientific community to a new case of Infective Endocarditis 
due to Salmonella enterica, and to point out that the phag-
etype isolated was never involved in this type of infection.

Case presentation

A 74-year-old woman complained for  dramatic onset 
of emesis and diarrhea after consumption of a meal without 
apparent organoleptic alterations, about 6-7 hours after its 
ingestion (long before the classic 24-36 hours of incuba-
tion). All the other exposed family members (younger and 
healthier than the deceased woman) showed similar symp-
tomatology, but with milder symptoms: they only had the 
involvement of the gastrointestinal tract (abdominal pain, 
retching, diarrhea, low fever). They were hospitalized and 
discharged a few days later without any kind of sequelae, 
after antibiotic therapy.

About 24 hours after ingestion of contaminated food 
the woman was admitted at the Emergency Department. 
The patient’s medical history revealed systemic arterial 
hypertension, psoriasis for about ten years and episodes of 
atrial fibrillation in treatment with new oral anticoagulant 
therapy (6,7). While performing the initial echocardiograph-
ic screening, ventricular fibrillation with cardiac arrest oc-
curred, followed by death despite prompt cardiopulmonary 
resuscitation maneuvers (about 40 minutes after admission). 
The autopsy showed moderate myocardial hypertrophy with 
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interstitial edema, irregular swelling and focal vacuolary 
degeneration. 

During autopsy, some samples including a blood sample 
from heart chambers were collected (Fig. 1). Microbiological 
analyses of samples showed the presence of Salmonella en-
terica in pure colture; in particular the bacterial charge found 
in cardiac blood sample was 120,000 CFUs/ml (Fig. 2). 
Biochemical-enzymatic identification of the bacterial strain 
was performed by API 20 E profiles (bioMérieux, Marcy 
l’Etoile, France), and its serological typing by an agglutina-
tion test (Biogenetics, Denka Seiken co., Tokio, Japan). An 
antibiogram was obtained by the Kirby-Bauer method; the 
bacterial strain did not show any particular resistance (Tab. 
1). Finally, the strain was shipped to the National Institute of 
Health (Istituto Superiore di Sanità - ISS - Rome) for phage 
and molecular typing (PFGE). Analyses confirmed the pres-
ence of Salmonella enterica PT35, electrophoretic profile 
001. Data from the necroscopic investigation documented 
that “death occurred in acute heart failure with terminal 
pulmonary edema, septic shock and multiorgan dysfunction, 
in subject with widespread necrotizing enteritis”.

Discussion

Infective Endocarditis (IE) has high morbidity and mor-
tality. To date, in addition to classic pathogens (S. aureus, 
Streptococcus sp, Enterococcus sp) were isolated exigent 
Gram negative bacteria, for example those belonging to 
the group HACEK (Haemophilus sp, Actinobacillus acti-
nomycetemcomitans, Cardiobacterium hominis, Eikenella 
corrodens, Kingella kingae). Moreover, there are studies 
reporting cases of endocarditis caused by A. baumannii, A. 
lwoffii, C. burnetii, Bartonella, Chlamydia and Legionella 
spp as the responsible of associated forms with negative 
blood culture (8-11). Often these bacteria can be spread and, 
especially in hospital environment, to be transmitted by the 
most disparate vehicles such as water, aerosols, surfaces, 
hands, foods, etc. (12-17).

Salmonellosis in particular is a possible cause of suba-
cute myocarditis. In fact autopsy documented findings such 
as hemorrhagic necrosis, leukocyte infiltration, biventricular 
dilatation, coronary artery thrombosis with acute myocardial 
infarction, myocardial and aortic aneurysms, pulmonary 

Fig. 1. Photos taken during the autopsy. A: cardiac cavity; B: blood sampling from the heart chambers; C: macroscopic examination of the 
heart section. (Photos E. Ventura Spagnolo).

Fig. 2. Photos taken in the Laboratory of Bacteriology. A: containers with different biological samples (gastric and duodenum content, bile, 
stomach mucus, etc.). The last container on the right contains cardiac blood; B and C: media used for isolation and presumptive germ 
identification (Hektoen Enteric Agar in plate and Triple Sugar Iron in tubes (Oxoid, Milan, Italy)). (Photos  S. Delia, P. Laganà).
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and systemic embolism. Arrhythmias and conduction di-
sorders are rare, but abscess localized in proximity of the 
atrioventricular conduction system can result in a complete 
atrioventricular block. Cardiovascular infections due to 
Salmonella enterica are infrequent so their clinical featu-
res, prognosis, and optimal treatment are not completely 
known. Mortality associated with aortitis and endocarditis 
caused by not typhoid Salmonella remains exceedingly high 
(18-20). Availability of rapid echocardiographic analysis 
with the objective of ruling out chronic structural cardiac 
abnormalities and acute onset diseases, are to date crucial 
elements in order to manage even rare pathologic conditions 
and guide the clinician towards the best therapy (21). It is 
important to emphasize that, to the best of our knowledge 
after careful evaluation of existing literature, this is the first 
report of salmonellosis due to PT35. This particular pha-
getype of Salmonella have been isolated from chickens and 
his pathogenicity has been analyzed only in experimental 
studies (22).
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Sensitive (S) Intermediately resistant (I) Resistant (R)

nalidixic acid (30 μg) ossolinic acid (2 μg) cefalotin (30 μg) amoxicillin + clavulanic

pipemidic acid (20 μg) ampicillin (10 μg) gentamycin (10 μg) acid (20 μg+10 μg)

aztreonam (30 μg) cefotaxime (30 μg) nitrofurantoin (300 μg) carbenicillin (100 μg)

cefoxitin (30 μg) ceftazidime (30 μg) rifampicin (30 μg) cefazolin (30 μg)

ceftriaxone (30 μg) cinoxacin (100 μg) tobramycin (10 μg) imipenem (10 μg)

ciprofloxacin (5 μg) chloramphenicol (30 μg) tetracycline (30 μg)

colistin sulphate (10 μg) fosfomycin (50 μg)

levofloxacin (5 μg) mezlocillin (75 μg)

netilmycin (30 μg) norfloxacin (10 μg)

ofloxacin (5 μg) piperacillin (100 μg)

The diameter of the zone of inhibition around each disk was measured with a precision caliper (Mitutoyo, Andover, UK). The strain 
tested was classified as Resistant (R), Intermediately resistant (I) or Sensitive (S) according to the breakpoints established by Clinical 
Laboratory Standards Institute (CLSI, 2006).

Tab. 1. Results of antimicrobial susceptibility testing for Salmonella enteritidis PT35 (Kirby Bauer Method) isolated from cardiac blood 
sample.
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