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Nontyphoidal 
Cardiac Salmonellosis:
Two Case Reports and a Review of the Literature

Nontyphoidal Salmonella, especially Salmonella enterica, is a rare cause of endocarditis 
and pericarditis that carries a high mortality rate. Proposed predisposing conditions include 
immunodeficiency states, congenital heart defects, and cardiac valve diseases. We pre­
sent 2 cases of cardiovascular salmonellosis. The first case is that of a 73-year-old woman 
with mechanical mitral and bioprosthetic aortic valves who died from sequelae of nonty­
phoidal Salmonella mitral valve vegetation, aortic valve abscess, and sepsis. The second 
case is that of a 62-year-old man with a recent systemic lupus erythematosus exacer­
bation treated with oral steroids, who presented with obstructive features of tamponade 
and sepsis secondary to a large S. enteritidis purulent pericardial cyst. He recovered after 
emergent pericardial drainage and antibiotic therapy. Identifying patients at risk of cardio­
vascular salmonellosis is important for early diagnosis and treatment to minimize sequelae 
and death. We reviewed the literature to identify the predisposing risk factors of nontyphoi­
dal Salmonella cardiac infection. (Tex Heart Inst J 2014;41(4):401-6)

T he Centers for Disease Control and Prevention estimates that among nonty-
phoidal Salmonella (NTS) species, Salmonella enterica causes 1 million cases 
of foodborne disease in the United States annually.1 Salmonella enteritidis is 

the most common serotype, presumably as a consequence of frequent chicken and egg 
contamination.1,2 Most cases of salmonellosis are limited to gastroenteritis, but bactere-
mia occurs in 3% to 8% of infections; cardiovascular infections, including pericarditis 
and endocarditis, develop in 1% to 5% of patients.3,4 The pathogenesis of cardiac 
salmonellosis is related to the quantity of bacteria ingested, the characteristic ability 
of Salmonella to adhere to damaged endothelium, the strength of the host’s immune 
response, and the host’s previous exposure. The sequelae of Salmonella endocarditis, 
including valve perforation, valve ring abscess, atrioventricular wall perforation, and 
cusp rupture, result in an estimated mortality rate of up to 75%.5,6 Identifying patients 
at risk of cardiovascular salmonellosis is important for early diagnosis and treatment.

Case Reports

Patient 1
A 73-year-old woman presented after 3 days of progressive nausea, diarrhea, fevers, 
and weakness. Her medical history was significant for asthma, hypertension, and re-
placements (4 years earlier) of both mechanical mitral and bioprosthetic aortic valves.
	 The patient’s initial temperature was 101 °F, her blood pressure was 59/31 mmHg, 
and her heart rate was 74 beats/min. An electrocardiogram (ECG) showed sinus 
rhythm. Her white blood cell count was 8,200 K/µL; blood urea-nitrogen level, 42 
mg/dL; creatinine level, 2.04 mg/dL; and initial venous lactate level, 1.3 mmol/L. 
Urinalysis showed 26 to 100 white cells per high-power field, and a chest radiograph 
showed bilateral pulmonary infiltrates. She was stabilized, started on intravascular 
levofloxacin (0.75 mg/kg/d), and admitted to the intensive care unit, where she de-
veloped rigors and respiratory distress that necessitated endotracheal intubation and 
mechanical ventilation. A repeat ECG showed a new pattern of left bundle-branch 
block. An echocardiogram showed heavy mitral annular calcif ication, which pro-
duced a dense artifact around the sewing ring that suggested endocarditis.
	 On the 2nd day of hospitalization, blood-culture results were positive for gram-
negative rods. Transesophageal echocardiography revealed an aortic valve abscess and 
a 1.1 × 0.5-cm vegetation (with a central cavitation) on her mechanical mitral valve 
(Fig. 1). The presumed source of the endocarditis was the urinary tract infection, 
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and intravascular gentamicin (0.6 mg/kg 3 times daily) 
and aztreonam (20 mg/kg 3 times daily) were initiated. 
On the following day, the bacterium was serotyped as 
S. enteritidis, and cardiovascular surgery was planned. 
Before the patient could undergo surgery, she developed 
refractory cardiac arrhythmias and progressive hemody-
namic instability. After discussion with the person who 
held the patient’s power of attorney, we took palliative 
measures, and she died shortly after extubation.

Patient 2
A 62-year-old man presented after 3 days of rapid heart 
rate. His medical history included hypertension, inter-
mittent atrial f ibrillation, and drug-induced systemic 
lupus erythematosus (SLE). He had been treated re-
cently for an SLE flare-up for 3 weeks with oral predni
solone (0.1 mg/kg). On presentation, his heart rate was 
126 beats/min, his heart rhythm irregular, his blood 
pressure 126/84 mmHg and his temperature 98.5 °F. 
Auscultation revealed distant heart sounds. His white 
blood cell count was 14.8 K/µL and his creatinine level 
1.22 mg/dL. An ECG revealed atrial fibrillation with a 
nonspecific T-wave abnormality, and a chest radiograph 
showed bibasilar linear opacity.
	 He was admitted to our medical center for the inves-
tigation of atrial fibrillation with rapid ventricular rate.  
The initial blood cultures were negative. Transesopha-
geal echocardiograms revealed a 5.6 × 7-cm extracar-
diac mass inferior and posterior to the right atrium and 
right ventricle (RV), compressing the right-sided cardiac 
chambers and mildly obstructing the RV inflow tract 
(Figs. 2 and 3). Cardiac magnetic resonance images 
conf irmed that the mass was conf ined between the 
parietal layers of the pericardium (Fig. 4). Two small 
satellite lesions of similar characteristics were also noted.
	 The pericardial cyst was at first thought to be an in-
flammatory sequela of SLE, and the patient was treated 
medically with intravascular methylprednisolone (2.9 
mg/kg/d) and twice daily with oral colchicine (0.007 
mg/kg), mycophenolate (2.9 mg/kg), and hydroxychlo-
roquine (2.3 mg/kg).
	 On the 9th day of hospitalization, the patient became 
febrile and progressively unstable hemodynamically. 
Repeat echocardiography showed physical characteris-
tics consistent with cardiac tamponade. He underwent 
emergent creation of a subxiphoid pericardial window, 
from which we drained 900 mL of foul-smelling, gross-
ly purulent pericardial f luid. Cultures obtained from 
the pericardial f luid yielded S. enteritidis subspecies I. 
The patient was placed on intravascular ceftriaxone 
(23.2 g/kg/d). He recovered well and, after 26 days, was 
discharged from the hospital on a 6-week regimen of 
oral levof loxacin (8.7 mg/kg). He continued to expe-
rience drainage from the pericardium and ultimately 
underwent a right atrial and RV pericardiectomy, with 
no further sequelae.

Fig. 1  Patient 1. Transesophageal echocardiogram shows a 
1.1 × 0.5-cm vegetation (arrow) attached to a mechanical mitral 
valve. 
 

LA = left atrium; LV = left ventricle; MV = mitral valve

Fig. 2  Patient 2. Transesophageal echocardiogram (4-chamber 
view) shows a homogeneous echogenic mass (arrow) com-
pressing the right atrium and the right ventricle. 
 

LA = left atrium; LV = left ventricle; RA = right atrium

Fig. 3  Patient 2. Transesophageal echocardiogram (short-axis 
view) at the level of the aortic valve shows a large, homoge-
neous, echogenic mass (arrow) compressing the right atrium 
and right ventricle. 
 

AV = aortic valve; RA = right atrium; RV = right ventricle
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Discussion

Broad media coverage of Salmonella outbreaks in the 
past few years, including the largest domestic outbreak 
ever in the United States (from contaminated eggs in 
2010), has increased public awareness of food safety.1 
Annually, S. enterica alone causes an estimated 155,000 
deaths worldwide and at least 350 deaths in the U.S.; it 
is responsible for up to 78% of NTS endocarditis cases 
and 57% of NTS pericarditis cases.4,7 Despite increas-
ing awareness of epidemic NTS and S. enterica infec-
tions, clinicians rarely consider them potential causes 
of endovascular and cardiac infections. Fever (100%), 
heart murmurs (57%), and heart failure (71.4%) are 
frequently observed in association with NTS endo-
vascular infections, but antecedent diarrhea is rare.8 In 
NTS pericarditis, which has a mortality rate of nearly 
16%, dyspnea has been reported in 73% of cases, fol-
lowed by fever (47%), chest pain or discomfort (31%), 
and cardiac palpitations (21%). Advanced age, under-
lying valve disease, and immunodef iciency have for 
some time been recognized as predisposing conditions 
for NTS cardiac infection, but recent case reports and 
larger studies have proposed additional risk factors for 
NTS endocarditis and pericarditis.9,10

Pericarditis
We found 19 cases of NTS pericarditis reported from 
1993 through 2014 (Table I).2,5,11-25 The most common 
organism was S. enteritidis (58%; 11 cases) followed by 
S. typhimurium (26%; 5 cases). The white blood cell 
count was significantly elevated on initial presentation 
in 58% of cases (11), and approximately half of patients 
presented with pericardial tamponade (53%; 10 cases). 
All survivors underwent pericardiocentesis or thora-
centesis. Men accounted for 78% of patients, and the 

average age at presentation was 53 years. The only prior 
review of NTS pericarditis, by Pace and colleagues in 
2002, encompassed 11 cases of Salmonella pericarditis; 
the median age of the patients was 40.8 years.2 Part of 
the reason for the shift in median age at presentation is 
that we found only one reported pediatric case in the 
past 20 years, whereas children accounted for 17% of 
the cases in the review by Pace and colleagues.2

	 Thirteen of the 19 patients (68%) found in our lit-
erature search had an identif iable immunosuppressed 
state. The most frequently identified risk factor for NTS 
pericarditis was chronic corticosteroid therapy (37%; 7 
patients) for treatment of autoimmune disease, includ-
ing SLE, rheumatoid arthritis, idiopathic thrombocy-
topenia purpura, and dermatomyositis. Four patients 
(21%) had renal disease managed with hemodialysis, 
and 2 of those were also receiving steroids for autoim-
mune disease (11%). Three of the 19 patients (16%) 
had SLE and were on immunosuppressant therapy. The 
chronic pericardial effusions seen in SLE and uremic 
renal failure might serve as a nidus for infection.14,25 The 
diagnostic challenge that SLE presents lies in differenti-
ating pericardial effusions intrinsic to the disease from 
those arising from infectious or other causes.26

Endocarditis
Cardiac NTS infection was previously considered a 
disease of youth, but it is increasingly associated with 
advanced age and medical comorbidities.5,27 The earliest 
published review of Salmonella endocarditis, in 1978, 
reported a mean age at diagnosis of 49 years; however, 
more recent studies have raised that mean to 59–64 
years.5,9,10 In a large Taiwanese study of 121 cases of NTS 
bacteremia, including 26 with endovascular infection, 
age served as a more reliable predictor of endovascular 
infection than did immunodeficiency, SLE, or malig-
nancy.27 It is important to note that increased age does 
not predict risk for developing NTS endocarditis in pa-
tients who have a valve prosthesis.6

Immunodeficiency
Patients with immunodeficiencies such as chronic cor-
ticosteroid therapy and human immunodeficiency virus 
(HIV) are predisposed to NTS cardiac infections.6,9,27 
Alterations in local intestinal mucosal immunity—spe-
cifically, decreased numbers of lymphocytes and immu-
noglobulin A-secreting plasma cells—can  contribute 
to the systemic spread of salmonellae from the gut.5 In 
patients with NTS, diarrhea is a result of bacterial type 
III effector protein’s activation of proinflammatory cas-
pase-1 in the intestinal mucosa and to the subsequent 
secretion of the cytokine IL-1β.28 Because diarrhea is a 
defense mechanism that depends on a healthy immune 
system, NTS bacteremia not associated with diarrhea 
quite possibly warrants an immunodeficiency evalua-
tion.27,29

Fig. 4  Patient 2. Magnetic resonance image shows a large 
cardiac cystic mass with significant mass effect on the right 
ventricle (RV) (arrow).
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TABLE I. Reports of Nontyphoidal Salmonella Pericarditis Cases, 1993–2014

			   Medical	 WBC		  Volume		  Salmonella	  
Reference	 Age	 Sex	 History	 (K/µL)	 Drainage	 (mL)	 Tamponade	 subspecies	 Outcome

Clesham GJ	 45	 M	 None	 16.1	 PC	 —	 Yes	 S. enteritidis	 Lived 
and Davies 
GJ11 (1993)

Yang CH, 	 54	 F	 DM	 —	 PC + TC	 “Massive”	 —	 S. typhimurium	 Lived 
et al.12 (1995)

Victor F, 	 71	 M	 DM, AF, and	 —	 PC	 1,000	 No	 S. enteritidis	 Lived 
et al.13 (1997)			   prior MI

Sabeel A, 	 16	 F	 RF (HD)	 4.1	 PC	 600	 No	 S. typhimurium	 Lived 
et al.14 (1997)			   due to SLE 
			   (chronic steroids)

Kiuchi K, 	 39	 M	 ITP (prednisone)	 19.1	 PC + TC	 400	 Yes	 S. enteritidis	 Lived 
et al.15 (1998)

Pace F, 	 65	 M	 Dermatomyositis	 10.6	 PC	 2,000	 Yes	 S. enteritidis	 Lived 
et al.2 (2002)			   (methylprednisolone  
			   and azathioprine)

Badawi R, 	 48	 M	 None	 9.4	 PC + drain	 1,500	 No	 S. typhimurium	 Lived 
et al.16 (2002)

Salavert M, 	 61	 M	 Inflammatory bowel	 13.9	 PC	 600	 Yes	 S. arizonae	 Lived 
et al.17 (2002)			   syndrome

Yoshioka H, 	 40	 M	 Primary idiopathic	 —	 PC + TC	 —	 No	 S. enteritidis	 Lived 
et al.18 (2003)			   chylopericardium

Candel FJ, 	 37	 M	 Illicit intravenous	 —	 PC	 700	 No	 S. derby	 Lived 
et al.19 (2003)			   drug use and HIV

Fernández	 23	 F	 SLE (high-dose	 5.2	 PC	 870	 Yes	 S. typhimurium	 Lived 
Guerrero ML, 			   steroids and	  
et al.5 (2004)			   cyclophosphamide)

Arruvito L, 	 75	 M	 Partial gastrectomy	 13	 PC	 100	 Yes	 S. enterica + 	 Died 
et al.20 (2004)			   and arthritis 					     Streptococcus 
			   (steroids)					     agalactiae

Can F, 	 42	 M	 None	 8.6	 PC	 —	 —	 S. typhimurium	 Died 
et al.21 (2004)

Hoag JB and	 47	 F	 HIV	 10.1	 PC	 700	 Yes	 S. arizonae	 Lived 
Sessler CN22  
(2005)

Takamiya Y,	 65	 M	 CD4/CD8 depression	 11.8	 PC	 630	 No	 S. enteritidis	 Lived 
et al.23 (2008)			   (ratio = 0.81 <1)  
			   and CAD

Gorecki B, 	 64	 M	 RA (chronic	 17	 PC	 1,300	 Yes	 S. enteritidis	 Lived 
et al.24 (2008)			   steroids) and  
			   ESRD (HD)

Tseng JR, 	 66	 M	 CHF and ESRD	 10	 PC	 >300	 Yes	 S. enterica	 Lived 
et al.25 (2010)			   (HD) due to chronic  
			   glomerulonephritis

	 82	 M	 HTN and ESRD	 14.1	 None	 >300	 No	 S. enteritidis	 Died 
			   (HD) due to chronic  
			   glomerulonephritis

Current	 62	 M	 SLE (steroids), 	 14.8	 PC + TC	 900	 Yes	 S. enteritidis	 Lived 
			   HTN, and AF
 
AF = atrial fibrillation; CAD = coronary artery disease; CHF = congestive heart failure; DM = diabetes mellitus; ESRD = end-
stage renal disease; F = female; HD = hemodialysis; HIV = human immunodeficiency virus; HTN = hypertension; ITP = idiopathic 
thrombocytopenic purpura; M = male; MI = myocardial infarction; PC = pericardiocentesis; RA = rheumatoid arthritis; RF = renal 
failure; SLE = systemic lupus erythematosus; TC = thoracentesis; WBC = white blood cell
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	 Recurrent Salmonella septicemia is an acquired im-
munodeficiency syndrome-defining illness. Fernández 
Guerrero and colleagues8 found that NTS septicemia 
results in extraintestinal infections in 25% of human 
immunodeficiency virus (HIV) patients; 8.5% of those 
infections were cardiac in nature. Other investigators 
found that NTS was the most frequent cause of en-
docarditis in HIV patients without intravenous drug 
abuse.30,31 In the absence of another clearly identif ied 
cause of immunocompromise, all patients with NTS 
endocarditis should be tested for HIV.9,11,29

Systemic Lupus Erythematosus
Hypocomplementemia, failing opsonization, renal fail-
ure, cardiac valve abnormalities (occurring in more than 
a third of patients with SLE), and immunosuppressive 
treatment have all been proposed as mechanisms for the 
increased incidence of NTS bacteremia and endocar-
ditis in patients with SLE.6,8,9,26,27,32 Investigators in one 
NTS–SLE study determined that 83% of Salmonella 
infections occurred during periods of active SLE, but 
it was unclear if this was due to the SLE itself or to 
the more aggressive immunosuppressant therapy given 
to those affected.33 Patients with SLE who have been 
treated with prednisolone, cyclophosphamide, azathio-
prine, or methotrexate are more predisposed to NTS 
septicemia and endocarditis than are patients who do 
not receive immunoregulatory medication.6-8,33

Structural Heart Disease
In the previously mentioned 1978 review,10 83% of Sal-
monella endocarditis patients younger than age 50 had 
underlying valvular disease with predominantly mural 
(rather than valvular) lesions. In a more recent study, 
85.7% of cardiovascular NTS patients had underlying 
heart conditions that included valve disease, prosthetic 
valves, and ventricular aneurysms.6 Another study of 17 
patients, who in this instance had prosthetic-valve NTS 
endocarditis, found that aortic valve prostheses were 
more frequently affected than were mitral valve prosthe-
ses.6,33 Other valvulopathies associated with NTS endo-
carditis include rheumatic valve disease, myxoid mitral 
valve disease, and degenerative valve disease. Postinfarc-
tion ventricular aneurysms also predispose patients to 
mural endocarditis, which is characterized by extensive 
infections spreading from endocardium to pericardi-
um—with pseudoaneurysm and abscess formation.6

Other Risk Factors
Other proposed risk factors for NTS endocarditis in-
clude colon cancer, chronic gastritis, and cimetidine 
therapy (acid suppression is thought to reduce the stom-
ach’s ability to destroy enteric pathogens), but these 
contentions remain mostly anecdotal.5 Cirrhosis, with 
its attendant humoral and cell-mediated immunity de-
ficiencies, increases the risk of NTS bacteremia, but it 

has not been determined to increase the risk of cardiac 
infection.9 Surprisingly, diabetes mellitus does not ap-
pear to increase the risk of cardiovascular NTS.2,6,9

Conclusions
Bacteremia and cardiac infections are known sequelae 
of S. enterica infections. As the population ages and 
more people receive immunomodulating drugs, it is 
possible that NTS bacteremia and cardiac infections 
will become more common. Structural heart disease 
predisposes individuals to NTS endocarditis, but not 
to NTS pericarditis. Patients with diseases that predis-
pose them to chronic pericardial effusion, including 
SLE, chronic renal failure, and collagen vascular dis-
ease, might be at increased risk for NTS pericarditis. 
Because patients with NTS bacteremia frequently do 
not have typical gastrointestinal symptoms, that condi-
tion is often unsuspected. Early diagnosis, important 
in reducing morbidity and death, hinges on maintain-
ing a high degree of suspicion in high-risk populations, 
especially when there are known Salmonella outbreaks. 
Empiric echocardiography should be considered for pa-
tients with NTS bacteremia who have risk factors for 
progression to endocarditis or pericarditis.
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