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Background: Listeria monocytogenes -associated endovascular infections are not well characterized. 

Methods: Retrospective study of 71 culture-proven cases reported to the French National Reference Center 

for Listeria from 1993 to 2018. 

Results: Seventy-one cases were identified: 42 with vascular aneurysms/prosthetic infections, 27 with 

endocarditis, 2 with both. Fifty-eight were men (82%); median age was 75 years [46–92]; 93% reported 

co-morbidities (66/71), including 50% with immunosuppressive conditions. Vascular infections consisted 

of infected aneurysms (68%) or prosthetic graft infections (32%); vascular rupture was reported in 25/42 

(60%). Tissue samples grew L. monocytogenes in 98% (43/44) and blood cultures in 64% (27/42). Endo- 

carditis cases involved prosthetic or native valves or intracardiac devices in respectively 62% (18/29), 28% 

(8/29) and 10% (3/29). Infected valves were aortic (62%, 16/26), mitral (31%, 8/26) or both (8%, 2/26); 38% 

patients required surgery; 45% displayed heart failure; 17% had concomitant neurolisteriosis. In-hospital 

mortality in vascular infections was 12% (5/42) and 41% (12/29) for Lm -associated endocarditis. 

Conclusions: Endovascular listeriosis is a rare but severe infection. It manifests as vascular infections and 

endocarditis, mostly in older patients with vascular or cardiac valve prosthetic devices and co-morbidities. 

Mortality in Lm -associated endocarditis is twice higher than with other pathogens, requiring prompt 

recognition and treatment. 

© 2019 The British Infection Association. Published by Elsevier Ltd. All rights reserved. 
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Introduction 

Listeria monocytogenes ( Lm) is a facultative intracellular Gram-

positive bacterium responsible for listeriosis, a severe foodborne

infection that mostly occurs in immunocompromised patients. The

incidence of invasive listeriosis is estimated around 4–5 cases per

million persons in the United States and in Europe. 1 Three main

forms are described: septicemia (S), central nervous system (CNS)

and maternal-neonatal (MN) infections. Lm may also cause focal
∗ Corresponding authors at: Institut Pasteur, Biology of Infection Unit, 28 rue du 

Dr Roux, 75015 Paris, France. 
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nfections, which likely occur upon subclinical systemic dissemi-

ation. They include urinary, ocular, bone and joint, biliary tract

nd skin infections. 2–6 Endovascular infections have also been re-

orted. Altogether, 72 case reports of Lm- associated endocarditis

elated to have been reported worldwide since 1955, along with

7 cases with Lm- associated vascular infections. 7–18 There are re-

iews compiling these heterogeneous cases, but the clinical pre-

entation, treatment and outcome of Lm -associated endovascular

nfections remain unclear. 8 , 14 , 19 There are no therapeutic recom-

endations and no clinical trial has been performed. The increas-

ng incidence since the mid 20 0 0 ′ s of septicemic listeriosis in older

atients, who are also more prone to develop aneurysmal infec-

ions and endocarditis, raises the possibility that the incidence of

ndovascular listeriosis may increase in this at-risk segment of the

opulation. 1 
eserved. 
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We undertook a comprehensive retrospective survey over a 25-

ear period to review all cases prospectively referred to the na-

ional surveillance system of listeriosis in France since its imple-

entation. Seventy-one cases were identified and analyzed. We

haracterized the epidemiological, clinical and microbiological fea-

ures of endovascular listeriosis and identified variations in presen-

ations with regards to Lm- bacteremia, endocarditis and vascular

nfections related to other pathogens. 

atients and methods 

ata collection 

Surveillance of human listeriosis in France is based on manda-

ory reporting of cases to Santé Publique France since 1999 and

oluntary submission of Lm strains to the National Reference

enter for Listeria (NRCL). 20 The exhaustiveness of this reporting

s estimated by capture-recapture at least 87%. 1 All cases declared

etween January 1999 and June 2018 with mention of “endovascu-

ar infection”, “aneurysm” “aneurysmal infection”, “cardiac device”

pace-maker”, “vascular device”, “endocarditis”, “infected throm-

us” and “endovascular infection” were included. In addition, all

atients with similar mentions whose strains had been sent to the

RCL between 1993 and 1999, before the mandatory reporting era,

ere also included. No case of myocarditis was identified. 

Clinicians and microbiologists in charge of the patient were all

ontacted to collect additional data according to a standardized

uestionnaire collecting epidemiological, clinical and biological fea-

ures, treatments and follow-up parameters. Because of the obser-

ational nature of this study, our local ethical Committee (Comité

e Protection des Personnes Ile de France 8) did not request formal

nstitutional Review Board approval according to the French legis-

ation. 

ase definition – a case was defined as 

Vascular infection due to Lm when (i) Lm demonstrated by

ulture of resected material, either prosthetic vascular device,

neurysmal tissue or perivascular collection, or (ii) in case of clini-

al, radiological and per-operative findings compatible with vascu-

ar infection when ≥ 1 positive blood culture yielded Lm . 21,22 

Endocarditis due to Lm when ≥1 positive blood culture yielded

m with echocardiogram evidence for endocarditis (cardiac abscess

nd/or of cardiac vegetation(s) responsible for embolism(s) and/or

ew partial dehiscence of prosthetic valve and/or other evocative

mage(s) on a prosthetic device), or when Lm was demonstrated

y culture of a vegetation/valve (adapted from 

23,24 )). 

All patients with endocarditis underwent echocardiography and

resented with criteria that fulfilled the modified echocardio-

raphic Duke’s criteria for infective endocarditis. 23 

haracterization of Lm isolates 

Characterization of all Lm isolates was performed in the con-

ext of epidemiological surveillance of listeriosis. For species iden-

ification of isolates collected before January 2017, we used the

PI-Listeria identification microgallery (bioMérieux, Marcy l’Etoile,

rance). For isolates collected after January 2017, MALDI-TOF mass

pectrometry was performed using a microFlex LT/SH MALDI-TOF

S instrument (Bruker Daltonics) as previously described. 25 The

ALDI BioTyper (MBT) compass explorer software v4.1.60 (Bruker

altonics, Bremen, Germany) was used for spectra analyses and

omparison with the MALDI BioTyper Reference library (database

DB-5989] MS; Bruker Daltonics) for automatic species identifi-

ation. API-Listeria or MALDI-TOF mass spectrometry were com-

ined to hemolysis test on horse blood agar and incubated 24 h
t 37 °C. 26 Genome sequencing was performed as previously de-

cribed. 27 Multilocus sequence typing (MLST) clonal complexes

CCs), 28 PCR serogrouping 29 and core genome ML ST (cgML ST) pro-

les 30 were deduced from genome assemblies using the BIGSdb-

m platform ( http://bigsdb.pasteur.fr/listeria ). 

istological analyses 

Four μm thick sections of paraffin-embedded tissue samples

ere stained with hematoxylin-eosin (HE). Lm was labeled by

mmuno-histochemistry (IHC) using a polyclonal rabbit antiserum

hat detects Lm serotype 1a/b (Listeria O I/II antiserum Seiken kit;

enka Seiken Co., Tokyo, Japan) and a goat anti-rabbit antibody

oupled to peroxidase (EnVision + , Dako), followed by hematoxylin

ounterstaining. Images were captured with the cellSense software

n an Olympus IX81 microscope equipped with an x100 objective. 

tatistical analyses 

Statistical analyses were performed with R software (ver-

ion 3.4.0). Continuous variables were compared using the non-

arametric Mann-Whitney rank sum test. Chi 2 square and Fisher

xact test were used to assess significant relationships between

iscrete variables. A P value < 0.05 was considered significant. To

ssess the odds ratio (OR) of endovascular listeriosis in patients

ith prosthetic devices and bacteremia, patients diagnosed with

epticemia in the whole MONALISA cohort with septicemia were

nalyzed with regards the diagnosis of endovascular infection and

he presence of valve, intracardiac or intravascular device. 31 

MONALISA is a prospective national study implemented in

rance in 2009, compiling all microbiologically-proven cases of in-

asive listeriosis in France, including Lm -septicemia, and neurolis-

eriosis. 31 

esults 

linical cohort 

Among the 7294 human strains collected between 1993 and

uly 2018 and retrieved from non-maternal-neonatal infections, 71

ere Lm -associated endocarditis or vascular infections, represent-

ng 1% of non-maternal infections gathered for this period: 42 pa-

ients had vascular listeriosis (58%), 27 patients had endocarditis

nd 2 patients had both. 

pidemiology 

Epidemiological features are detailed in Table 1 . Patients were

ostly older men. Sixty patients were older than 65 years (85%).

ll but 5 (66/71, 93%) reported at least one comorbidity. Cardiovas-

ular disease was the most frequently reported comorbidity (53/70,

6%), including hypertension ( n = 19, 27%), coronary artery disease

 n = 16, 23%), previously identified degenerative native valve dis-

ase (all reported in patients with endocarditis, n = 13/29, 44%),

ower limb arteriosclerosis obliterans (10/70, 14%), previously iden-

ified aneurysms (all reported in patients with vascular infec-

ions, 9/44, 20%) and atrial fibrillation (9/70, 13%). No congeni-

al heart susceptibility to endocarditis was reported. Other non-

mmunosuppressive conditions included chronic obstructive pul- 

onary disease ( n = 4, 6%), gastroesophageal reflux disease ( n = 3,

%), Parkinson’s disease, gout attack and thrombophilia ( n = 2, 3%

ach), psychosis, asthma, renal lithiasis and epilepsy ( n = 1, 1%

ach). Immunosuppressive conditions were found in 50%. Alto-

ether, heart or vascular prosthetic devices were reported in 33/71

46%) patients with endovascular infections, as compared to only

0 patients with septicemia out of the 427 septicemic patients

http://bigsdb.pasteur.fr/listeria
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Table 1 

Epidemiological characteristics of the 71 patients with endovascular listeriosis. 

Vascular infection ∗ n = 42 (%) Endocarditis ∗ n = 29 (%) Total n = 71 (%) P ‡‡ 

Sex ratio, male/total 0,91 0,69 0,82 0.01 

Median age [range] 74 [53–91] 77 [46–92] 75 [46–92] NS 

Associated conditions 

Median number of associated conditions [range] 2 [0–4] 2 [1–6] 2 [0–6] NS 

Presence of a prosthetic device 12/42 (29) 21/29 (72) 33/71 (46) < 0.001 

Vascular device 12/42 (29) 1/29(3) † 13/71 (18) † 

Heart valve device 0/42 (0) 18/29 (62) † 18/71 (25) † 

Other device 0/42 (0) 3/29 (10) 3/71 (4) 

Immunosuppressive condition(s) 19/41 (46) 16/29 (55) 35/70 (50) NS 

Diabetes 8/41 (20) 4/29 (14) 12/70 (17) NS 

Neoplasia 5/41 (12) 7/29 (24) 12/70 (17) NS 

Hemopathy ‡ 2/41 (4) 5/29 (17) ∗∗ 7/70 (10) –

Recent/ongoing cancer § 4/41 (10) 3/29 (10) ∗∗ 7/70 (10) –

Rheumatoid arthritis 4/41 (10) 3/29 (10) 7/70 (10) NS 

Other autoimmune disease †† 4/41 (10) 2/29 (7) 6/70 (8) NS 

Chronic renal failure 4/41 (10) 6/29 (21) 10/70 (14) NS 

Cirrhosis 1/41 (2) 2/29 (7) 3/70 (4) NS 

Concomitant immunosuppressive therapy 4/41 (10) 4/29 (14) 8/70 (11) NS 

Corticosteroids 4/41 (10) 3/29 (10) 7/70 (10) NS 

Anti-TNF biotherapy 3/41 (7) 2/29 (7) 5/70 (7) NS 

Methotrexate 2/41 (5) 0/29 (0) 2/70 (3) NS 

Other 0 2/29 (7) 2/70 (3) NS 

Carboplatin + docetaxel 0 1/29 (3) 1/70 (1) NS 

Ofatumumab 0 1/29 (3) 1/7 (1) NS 

Other non-immunosuppressive condition(s) 36/41 (88) 27/29 (93) 63/70 (90) NS 

Cardiovascular disease 28/41 (68) 25/29 (86) 53/70 (76) NS 

Other miscellaneous conditions 9/41 (22) 6/29 (21) 15/70 (21) NS 

∗ Two patients had both endocarditis and vascular infections: they were studied in the endocarditis group. 
† One patient had both vascular and heart valve prosthetic material. 
‡ Hemopathies included monoclonal immunoglobulin of unknown significance ( n = 3, 4%), Waldenstrom’s macroglobulinemia ( n = 2, 3%), 

chronic lymphoid leukemia, and multiple myeloma ( n = 1, 1% each). 
§ Solid organ cancers consisted in colorectal adenocarcinoma, prostate adenocarcinoma ( n = 2, each, 3%), lung carcinoma, hepatocellular carci- 

noma and squamous cell carcinoma ( n = 1, 1%, each). 
∗∗ One patient had both Waldenstrom’s macroglobulinemia and lung cancer treated by chemotherapy. 
†† Other autoimmune diseases included: dermatomyositis ( n = 2, 3%), Crohn disease, Gougerot-Sjogren syndrome, anti-phospholipid syndrome 

and undetermined autoimmune disease ( n = 1, 1% each). 
‡‡ Student t-test or Fisher’s exact test was performed between the vascular infections and endocarditis groups. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

t  

t

 

(  

(  

I  

(  

t  

i  

o  

N  

n

R

 

p  

c  

1  

a  

g

 

p  

i  

(  

t  

h  

w  

o  

t

from the MONALISA cohort (12%). 31 Of these latter 50 patients,

nine (18%) were diagnosed with endovascular infection. The OR

for Lm -associated endovascular infection in patients with valvu-

lar/intracardiac/vascular device and concomitant Lm septicemia

from the MONALISA cohort was calculated: 10.3 (95% confidence

interval [2.1–53.6], p = 0.001). 

Clinical characteristics 

They are detailed in Tables 2 and 3 (the clinical features of the

2 patients with endocarditis and vascular infection are described

in both tables). 

Vascular infections involved native aneurysms in 30/44 (68%)

and prosthetic tubes in 14/44 (32%), with endovascular and extra-

cavitary vascular infections diagnosed in respectively 6 and 8 of

the 14 patients carrying synthetic vascular graft ( Table 2 ). The time

interval between graft placement and vascular listeriosis was above

1 year in all cases. Vascular infections involved the supra-renal

aorta in 4/44 cases (9%). They were acute (time interval between

first symptom and diagnosis < 3 days) in 9/44 cases (21%). Clin-

ical data were available for 42 cases and did not differ between

native artery or endograft infections (data not shown). Local pain

(abdominal, dorsal or limb) was the most frequent symptom, re-

ported in 59% (25/42). Other symptoms included limb ischemia

( n = 5), diarrhea, local fistula ( n = 2, each) and adjacent L2-L3 ver-

tebrae spondylodiscitis ( n = 1). Nineteen patients (19/39, 49%) were

afebrile. Three patients were asymptomatic, with vascular infec-

tion only suspected on the basis of an inflammatory syndrome

and evocative radiological features (see below). Twenty-five pa-
ients (25/42, 60%) had evidence of vascular rupture, either con-

ained ( n = 19) or massive ( n = 6). 

The 29 endocarditis infections involved prosthetic valves in 62%

18/29), native valves in 28% (8/29) and intracardiac devices in 10%

3/29, including 2 pace-makers and one ventricular assist device).

nfected valves were aortic (16/26, 62%), mitral (8/26, 31%) or both

2/26, 8%). Concomitant neurolisteriosis was diagnosed in 5 pa-

ients (5/29, 17%): 3 had brain abscesses and 2 meningitis, includ-

ng one for whom Lm grew from CSF culture. One patient devel-

ped septic arthritis. No other septic dissemination was reported.

o splinter hemorrhage, Janeway lesion, Roth’s spots or Osler’s

odes were evidenced. 

adiological findings 

All patients with vascular infection had an imaging procedure

erformed. Images compatible with infection were reported in 10

ases and included intravascular heterogeneous thrombus ( n = 4,

5%), and/or contrast enhancement of the vascular wall ( n = 5, 13%)

nd/or periprosthetic collection and/or aneurysm at the site of

raft anastomosis ( n = 3, 8%) ( Fig. 1 ). 

Detailed echography data were reported in 27 cases. Twenty-six

atients (26/27, 96%) had major criteria for endocarditis, with typ-

cal oscillating valvular vegetation ( n = 17) and/or cardiac abscess

 n = 7) or prosthetic valve dehiscence/ new paravalvular regurgita-

ion without vegetation or abscess ( n = 3). One remaining patient

ad a thrombus on his mono-ventricular assistance device, that

as retained as a minor criterion for endocarditis in the context

f concomitant fever, inflammatory syndrome and Lm documenta-

ion on this thrombus ( Table 3 ). 
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Table 2 

Clinical characteristics of 44 patients with vascular listeriosis. 

Clinical Characteristics Value (%) 

Type of infection n = 44 ∗

Native artery (%) 30/44 (68) 

Aorta (infra-; supra-renal) 22 (18; 4) 

Iliac artery 4 

Femoral artery 1 

Popliteal artery 3 

Prosthetic (%) 14/44 (32) 

Femoro-popliteal 6 

Ascendant aorta 1 

Descendant aorta 7 

Clinical features 

Median time from first symptom to diagnosis in days [range] 7 [0–107] ( n = 37) 

Fever (%) 20/39 (51) 

Rupture (%) 25/42 (60) 

Rupture with hemorrhagic shock (%) 6/42 (14) 

Bleeding (%) † 3/42 (7) 

Local pain without rupture (%) 12/42 (29) 

Other (%) ‡ 10/42 (24) 

Asymptomatic (%) 3/42 (7) 

Laboratory findings 

Leucocyte count, median [range] 9480 /mm3 [4790–23,200] ( n = 30) 

Hyperleukocytosis > 10,000 /mm3 (%) 10/30 (33) 

Neutrophils count, median [range] 7200 /mm3 [3200–15,238] ( n = 21) 

Lymphocyte count, median [range] 909/mm3 [0–4293] ( n = 21) 

Monocytes count, median [range] 585/mm3 [190–900] ( n = 18) 

C-reactive protein, median [range] 96 mg/L [5–250] ( n = 20) 

Microbiological data 

Blood culture(s) performed (%) 27/42 (64) 

Positive blood culture if performed (%) 10/27 (37) 

Positive per-operative specimen (%) 43/44 (98) §

Intensive care management (%) 44/44 (100) 

Median follow-up after antibiotic completion (days), [range] 45 [5–3650] ( n = 42) 

Infection-related in-hospital death 5/42 (12) 

∗ Among the 44 patients, 2 had both endocarditis and vascular infections. 
† Rupture was associated with gastro-intestinal hemorrhage ( n = 2) or hemoptysis ( n = 1). 
‡ Limb ischemia ( n = 5), diarrhea, concomitant skin fistula ( n = 2, each) and L2/L3 spondylodiscitis ( n = 1). 
§ One patient had macroscopic per-operative evidence for pus and thrombus at the site of infection: blood 

culture grew Listeria monocytogenes but local samples did not. 

Fig. 1. Contrast CT scan showing contained rupture of a 57 mm aortic aneurysm 

with layers of extraluminal high density acute hemorrhage (arrow) in the anterior 

pararenal space consistent with rupture. 
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aboratory features 

Lymphopenia (lymphocyte count < 10 0 0 cells /mm 

3 ) was re-

orted in 15/36 (42%) patients (10/21 (48%) and 5/15 (33%) patients

ith vascular infections and endocarditis, respectively). C-reactive
rotein level < 20 mg/L was only reported in one patient with vas-

ular infection. The relevant laboratory features are summarized in

ables 2 and 3 . 

icrobiological data 

All infections were culture-proven, and the 71 strains were

nalyzed in the NRCL. Microbiological features are detailed in

ables 2 and 3 . One patient with aneurysmal infection was infected

ith an avirulent Listeria species, Listeria innocua, evidenced in a

er-operative sample. All others had L. monocytogenes collected. 

Blood cultures : Blood cultures were performed in all patients

ith endocarditis and in 27/42 (64%) patients with vascular infec-

ions. They were positive in 26/29 (90%) patients with endocardi-

is, and in 10/27 patients (37%) with vascular infections, including

 who were reportedly afebrile (5/10, 50%). 

Molecular analysis : The biodiversity of clinical isolates was sim-

lar in patients with vascular infections and endocarditis, and mir-

ored the diversity of human clinical isolates collected in the NRCL

n the same period with hypervirulent Lm clones (namely clonal

omplexes (CC1, CC2, CC4 and CC6) isolated in 42% of cases (30/71)

nd hypovirulent clones (CC9 and CC121) reported in 3% (2/71) 32 

 Fig. 2 and Table S1). 

istological analysis 

Mitral valve histopathology and immunohistochemical detec- 

ion of Lm were performed (Figure S2). Valvular endocarditis

as confirmed, characterized by multifocal inflammatory infiltrates
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Fig. 2. Phylogeny based on cgMLST profiles of the 70 Lm isolates involved in cardiovascular listeriosis cases. Single-linkage-based clustering was obtained based on the 

cgMLST allelic profiles, including 1748 loci of Lm core genome, as described previously. 30 The scale bar indicates the percentage of similarity between cgMLST profiles. Strain 

names have been simplified to avoid redundancy and should be preceded by CLIP (Collection Listeria of the Institut Pasteur). Lineages, PCR serogroups and MLST clonal 

complexes are shown on the right. Strains are colored after their clonal complexes. 
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Table 3 

Clinical characteristics of 29 patients with Listeria monocytogenes endocarditis ∗ . 

Clinical Characteristics Value (%) 

Timing of infection 

Acute ( < 1 month from first symptom) (%) 21/26 (81) 

Chronic ( ≥ 1 month from first symptom) (%) 5/276(19) 

Type of infection 

Prosthetic valve (%) 18/29 (62) 

Native valve (%) 8/29 (28) 

Mono-ventricular assist device (%) 3/29 (10) 

Involved valves 

Aortic 16/26 (62) 

Mitral 8/26 (31) 

Aortic and mitral 2/26 (8) 

Clinical features 

Median time from first symptom to diagnosis in days [range] 10 [0–75] ( n = 27) 

Fever (%) 26/29 (90) 

Cardiac failure (%) 13/29 (45) 

Neurological symptoms (%) 7/29 (24) 

Concomitant neurolisteriosis (%) 5/29 (17) 

Other neurological symptoms ‡ (%) 2/29 (7) 

Other symptoms § (%) 8/29(28) 

Intensive care unit management (%) 8/20 (40) 

Laboratory findings 

Leucocyte count, median [range] 9100 /mm3 [2800–18,600] ( n = 22) 

Hyperleukocytosis > 10 000 /mm3 8/22 (36) 

Neutrophils count, median [range] 6900/mm3 [4200–15,800] ( n = 18) 

Lymphocytes count, median [range] 1250/mm3 [20–4900] ( n = 15) 

Monocytes count, median [range] 810/mm3 [200–4000] ( n = 15) 

C-reactive protein, median [range] 90 mg/L [5–250] ( n = 25) 

Microbiological data 

Blood culture(s) performed (%) 29/29 (100) 

Positive blood culture if performed (%) 26/29 † (90) 

Other culture-positive samples (%) 7/29 (24) 

Prosthetic valvular material infection 2 

Aneurysmal peri–prosthetic pus 1 † 

Thrombus on the ventricular assistance device 1 † 

Pacemaker leads 1 † 

Knee synovial fluid 1 

Cerebrospinal fluid 1 

Echography findings 

Vegetation (%) 17/27 (63) 

Abscess (%) 7/27 (26) 

Prosthetic dehiscence without vegetation or abscess (%) 3/27 (11) 

Thrombus of the mono-ventricular assistance device (%) 1/27 (4) 

Intensive care management (%) 10/27 (37) 

Mean time for follow-up (days), [range] 90 [8–3650] 

Infection-related in-hospital death (%) 12/29 (41) 

∗ Two patients had both endocarditis and vascular infections. 
‡ Other neurological symptoms were: exacerbation of Parkinson disease and subdural hematoma ( n = 1, 

each). 
§ Other symptoms were: deterioration of the general status and abdominal pain ( n = 3, each), cirrhotic 

ascites and septic arthritis ( n = 1, each). 
† Three patients had negative blood cultures but grew L. monocytogenes respectively on the thrombus as- 

sociated with ventricular assistance device, on the pace maker-leads and on a perianeurysmal purulent col- 

lection. 
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ith fibrin and calcification ( Fig. 3 A-B). Lm was detected in the fib-

in, using anti- Lm IHC ( Fig. 3 C-D). 

reatment 

Treatments are detailed in Table 4 . All patients with vascular

nfections benefited from surgery, along with 11/29 (38%) patients

ith endocarditis. Data regarding antibiotic therapy were available

n 68/71 patients (96%). One patient with endocarditis died within

ours after blood sampling, before any antimicrobial therapy could

e started. All others (67/68, 99%) received at least one antibiotic

ctive against Listeria , including ß-lactam in 61/68, 90% of cases.

ifty-six patients (56/67, 84%) received a bi-therapy, that was ad-

inistered > 5 days in 34/51 (67%, data not available for 5 pa-

ients). 
Amoxicillin + aminoglycoside (gentamicin, n = 32, netilmicin,

 = 4, or amikacin, n = 2) was the most frequent combination an-

imicrobial therapy initiated, administered in 21/25 (84%) patients

ith endocarditis and in 17/31 (44%) patients with vascular liste-

iosis. Other combinations are detailed in Table 4 . In 16/56 cases

29%), initial amoxicillin/ gentamicin therapy was switched after a

edian time of 3 days (range, 3–21 days), most frequently to com-

ined oral amoxicillin + cotrimoxazole (10/16, 63%). 

utcome 

In-hospital mortality data are presented in Tables 2 and 3 . It

as available for all but 2 patients with vascular infection (69/71,

7%). Mortality rate was significantly higher for endocarditis than

or vascular infections (12/29, 41% versus 5/42, 12%, p = 0.009) and

emained stable over time (data not shown). Median time to death
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Fig. 3. Mitral valve from a patient with Listeria monocytogenes ( Lm )-associated endocarditis. Lm was genogrouped as IIb. Valvular endocarditis was characterized by a multi- 

focal to coalescing inflammatory lesion (arrow), fibrin and calcification (arrowhead) (A and B). Lm was detected by anti- Lm IHC (C and D). Scale bar: 20 μm. 

Table 4 

Treatment and outcome of 71 patients with endovascular listeriosis. 

Vascular infections ∗ Endocarditis ∗ Total P ‡ 

Surgery 42/42 (100) 11/29 (38) 51/72 (72) < 10 –4 

Urgent ( ≤ 48 h after vascular consultation) 21/42 (50) NA 

Antibiotic therapy † 

No antibiotic 0/39 (0) 1/28 (4) 1/67 (1) NS 

Mono-antibiotherapy 8/39 (21) 2/28 (7) 10/67 (15) NS 

Amoxicillin n = (%) 6/39 (15) 2/28 (7) 8/67 (12) NS 

Cotrimoxazole n = (%) 1/39 (3) – – –

Imipenem n = (%) 1/39 (3) – – –

Initial bi-antibiotherapy 31/39 (79) 25/28 (89) 56/67 (84) NS 

Amoxicillin + aminoglycoside (%) 17/31 (55) 21/25 (84) 38/56 (68) 0.02 

Amoxicillin + cotrimoxazole (%) 5/31 (16) – 5/56 (9) –

Amoxicillin + fluoroquinolone (%) 3/31 (10) 1/25 (4) 4/56 (7) –

Amoxicillin + rifampicin (%) 1/31 (3) – 1/56 (2) –

Piperacillin + aminoglycoside (%) 1/31 (3) 1/25 (4) 2/56 (4) –

Imipenem + vancomycin (%) 1/31 (3) – 1/56 (2) –

Piperacillin + fluoroquinolone (%) 1/31 (3) – 1/56 (2) –

Vancomycin + aminoglycoside (%) 2/31 (6) 1/25 (4) 3/56 (5) –

Cotrimoxazole + aminoglycoside (%) – 1/25 (4) 1/56 (2) –

Initial biotherapy > 5 days 19/30 (63) 15/21 (71) 34/51 (67) NS 

Subsequent bi-therapy 

No change 24/31 (77) 17/25 (68) 40/56 (71) 0.02 

Amoxicillin + cotrimoxazole (%) 6/31 (20) 4/25 (16) 10/56 (18) NS 

Amoxicillin + linezolid (%) – 1/25 (4) 1/56 (2) –

Amoxicillin alone (%) 2/31 (6) 2/25 (8) 4/56 (7) –

Cotrimoxazole alone (%) – 1/25 (4) 1/56 (2) –

Median antibiotics duration in days [range] 40 [6–180] ( n = 34) 32 [1–108] ( n = 26) 38 [1–108] ( n = 63) NS 

∗ Two patients had both endocarditis and vascular infections: they were studied in the endocarditis group. 
† Information was available for 26 patients with endocarditis, for 39 patients with vascular infections and for the 2 patients with 

both endocarditis and vascular infections who were studied within the endocarditis group. 
‡ Student t-test or Fisher’s exact test was performed between the vascular infections and endocarditis groups. 
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was 19 days (range [5–44]) for patients with vascular infections

and 19.5 days (range [8–75]) for those with endocarditis. Neither

time interval from first symptom to diagnosis, nor report of an im-

munosuppressive comorbidity, isolate genotype, number of positive

blood cultures, surgery procedure, or antimicrobial therapy regi-

men (mono- versus bi-therapy, aminoglycoside prescription) were

associated with outcome (data not shown). 
iscussion 

We studied here the features of Lm -associated endovascular in-

ections. They present as vascular infection and endocarditis. To

ur knowledge, Lm -associated endovascular infections have only

een reported as isolated cases reports so far. This study of 71 pa-

ients is the first to report a series of cases, which corresponds
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D  
o all incident cases declared at the national level during a 25-

ear period. It is also the first study that reports a detailed analy-

is of associated Lm isolates. The retrospective nature of the study

s its main limitation, although cases were prospectively declared

nd individually reviewed according to a pre-established check-list.

lthough the French mandatory system is proven highly effective,

ith an exhaustiveness evaluated above 87%, 33 one cannot exclude

n under-reporting of such an atypical presentation of listeriosis,

hat might be considered by default as isolated septicemia, the

ost frequent clinical presentation. Also, the retrospective method-

logy based on record review limited our ability to evaluate Lm -

elated mortality. 

Several important conclusions can be drawn from this work.

irst, predisposing factors for Lm endocarditis and Lm vascular in-

ections are similar and combine older age (median 75 years), co-

orbidities (reported in 93%, including immunosuppressive comor-

idities in 50%) and prosthetic devices (reported in 46%). Patients

ith vascular infections do not differ from those with infected aor-

ic aneurysms or endograft infections (mean age of 63 to 71 years

nd immunosuppressive comorbidities rates of 39 to 70% from

ublished series). 9 , 10 , 34 Patients with endocarditis are much older

han previously reported (mean age of 50–65 years in a review of

8 compiled cases from 1985 to 20 0 0). 19 They are also much older

han patients with endocarditis involving other bacteria (mean age

f 57 years in the ICE cohort). 35 As one would expect, they also ex-

ibit a higher rate of immunosuppressive comorbidities (55% ver-

us 36% in ICE cohort). 35 However, patients with endovascular lis-

eriosis exhibit twice less immunosuppressive comorbidities than

hose with Lm septicemia from the MONALISA cohort (50% ver-

us 97%). 31 Other factors than immunosuppression might therefore

ontribute to the pathogenesis of Lm endovascular infections, in-

luding the presence of prosthetic devices, which may favor the

evelation of an otherwise asymptomatic Lm bacteremia. Lm endo-

arditis involved such devices in 72% of cases, versus 28% in the

CE cohort ( p < 0.0 0 01). Altogether, the presence of prosthetic de-

ices, either valvular, intracardiac or vascular, is associated with

 significant increase of endocarditis or vascular infection in case

f bacteremia (OR 6.5, 95% CI 3.6–11.8). This has significant clini-

al implications and suggests that patients with Lm -bacteremia re-

orting such devices should undergo systematic evaluation for Lm-

ssociated prosthetic infection, as this condition requires specific

anagement, including possible surgery. Given the OR of vascu-

ar infections in patients with bacteremia and prosthetic devices,

s much as 175 patients might have suffered from endovascular

isteriosis during the study period, including 105 misclassified as

m -associated bacteremia who might have required specific man-

gement. 

Vascular infections exhibited milder presentation than caused

y other pathogens (typically Staphylococcus aureus, Enterobacte-

iaceae including Salmonella sp. and anaerobic flora), with lower

ates of fever and local pain (51% and 29%, versus respec-

ively 66–89% and 65–85% of cases in infections involving other

athogens). 22 , 34 , 36 , 37 This is in line with the limited systemic

nflammation associated with invasive listeriosis. 31 Infrarenal in-

olvement and hemorrhagic shock rates did not differ from those

eported in other bacterial aneurysmal infections. 22 , 36 , 37 Endo-

arditis also exhibited distinctive features: they never involved

ight-sided valves; no skin lesion was reported nor any of the clas-

ical endocarditis signs like Roth’s spots or enlarged spleen. 38 Ex-

ept for one patient with arthritis, septic emboli exclusively in-

olved the central nervous system (CNS), with a dissemination rate

f 17%, in the range reported for staphylococcus- or streptococcus

associated endocarditis. 35,38 Endovascular infection was not asso-

iated with specific Lm clone(s), and Lm genome sequence diver-

ity mirrored that of the general distribution of the isolates causing

poradic listeriosis cases. 
Mortality associated with aneurysmal infections or prosthetic

ubes infections was in the range reported for other pathogens

12% versus 11–21%, respectively). 22 , 34 , 36 , 37 Median time to diag-

osis was overall short (7 days), with most organisms isolated on

urgical specimens; this probably reflects prompt surgical manage-

ent, leading to timely detection and management of the cases. 

In contrast, patients with endocarditis exhibited a 41% mortal-

ty, twice higher than reported for endocarditis related to other

athogens (18% in the ICE cohort), despite similar ranges of sur-

ical therapy (38 versus 48%). 39 Mortality was 10 times higher

han in Streptococcus -associated endocarditis (4–8%) 40,41 and in the

ange reported with Staphylococcus aureus (27–34%). 35,41 In con-

rast to a previous report, mortality rates for endovascular infec-

ions were stable over time. 19 

There are no specific therapeutic guidelines for Lm -endocarditis

r vascular infections, 7,42,43 and most patients received a combi-

ation of amoxicillin and aminoglycoside, a regimen supported by

he demonstrated bactericidal effect of this combination. All pa-

ients with vascular listeriosis experienced surgery. 

In vitro studies have evidenced that Lm can infect endothelial

ells, 44,45 and multiply intracellularly. 46 Endothelial cells may also

e infected by cell-to cell spread from infected monocytes. 44 Inter-

stingly, invasion of cardiac cells has been reported. 47,48 This co-

ort however suggests that in most cases, Lm -associated endovas-

ular infections require additional conditions to develop, namely

he presence of prosthetic devices. 

In conclusion, Lm-associated endocarditis, aneurysmal and pros-

hetic tubes infections are rare but clinicians should be aware

f the existence of this severe specific complication, in particu-

ar in patients with vascular or cardiac prostatic devices and Lm -

ssociated septicemia. They should be carefully evaluated for possi-

le Lm -associated endovascular infections, so that active combined

ntimicrobial therapy and surgical management can be prescribed

imely and appropriately. 
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