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Abstract

multi-locus sequence typing (MLST).

reinfections and for the support of clinical diagnosis.

Introduction. Endocarditis is a rare complication of bacteraemia due to Listeria monocytogenes and is characterized by a high
fatality rate (37-50 %). Recurrent infection by Listeria monocytogenes occurs even more rarely.

Case presentation. We report a case of recurrent Listeria monocytogenes infection that resulted in severe endocarditis in a
6b6-year-old patient with an aortic valve prosthesis. Relapse was confirmed by pulsed-field gel electrophoresis (PFGE) and

Conclusion. Our case highlights that the molecular subtyping approach is an important tool for the detection of microbial

INTRODUCTION

Listeriosis is a serious disease, with an estimated fatality rate
of 20-30 %, that affects primarily pregnant women, new-
borns, the elderly and immunocompromised people, follow-
ing ingestion of food contaminated with the Gram-positive
bacterium Listeria monocytogenes. Common clinical mani-
festations include septicemia, meningitis and meningoen-
cephalitis [1]. Endocarditis is a rare complication of
bacteraemia due to Listeria monocytogenes, associated with
a fatality rate that ranges from 37 to 50 % [2]. The clinical
course usually follows a subacute pattern characterized by
fever, weakness, dyspnea and cardiac murmur [2, 3]. About
60 % of listerial endocarditis is associated with valve dys-
function [3, 4], and patients with a prosthetic valve have a
higher mortality rate than those with a native valve (41 and
31 %, respectively) [2, 3]. So far, approximately 80 cases of
endocarditis due to Listeria monocytogenes have been
reported in the literature [5]. Recurrent infection by Listeria
monocytogenes occurs even more rarely. To our knowledge,
in the literature only two cases confirmed clonal identity of
isolates by molecular subtyping [6, 7]. We report a case of
recurrent infection due to Listeria monocytogenes in an
elderly patient with an aortic valve prosthesis, confirmed as

a relapse by pulsed-field gel electrophoresis (PFGE) and by
multi-locus sequence typing (MLST).

CASE REPORT

A 66-year-old male with a history of aortic valve and
ascending aorta replacement following a dissecting aneu-
rysm of the aorta in 2010, was admitted to Sant’Anna
Hospital, Como, Italy, in November 2015. He reported a
two-month history of evening fever, with a maximal tem-
perature of 38.5 °C. He denied having other clinical signs or
symptoms. There was no history of smoking, alcohol abuse
or illicit drug use. Blood cultures taken at the time of
admission were positive for Listeria monocytogenes. The
isolate was susceptible to ampicillin, meropenem, gentami-
cin and trimethoprim/sulfamethoxazole. Haematological
and biochemical tests were unremarkable except for ele-
vated C-reactive protein levels (57.9 mg 1""). Since the
patient was allergic to penicillin, on admission he was
administered oral treatment of trimethoprim/sulfamethoxa-
zole 160/800 mg, which was continued for 10 days, three
times daily. Starting from day 2, the patient was afebrile
and without symptoms. On day 7, transthoracic and transe-
sophageal echocardiograms were performed, showing an
intact valve with no evidence of vegetation or endocarditis.

Received 8 July 2017; Accepted 31 August 2017

Author affiliations: 1Department of Biomedical Sciences for Health, Universita degli Studi di Milano, Milan, ltaly; 2Departrﬂen’[ of Health Sciences,
Universita degli Studi di Milano, Milan, Italy; ®Department of Cardiology, Ospedale Valduce, Como, Italy; “Operative Unit of Cardiac Surgery, Humanitas
Gavazzeni, Bergamo, ltaly; ®Operative Unit of Chemical-Clinical and Microbiological Analysis, Ospedale Valduce, Como, ltaly; ®Coordinated Research
Center "EpiSoMI", Universita degli Studi di Milano, Milan, Italy.

*Correspondence: Maria Gori, maria.gori@unimi.it

Keywords: Listeria monocytogenes; endocarditis; relapse; invasive listeriosis; surveillance; molecular subtyping.

Abbreviations: MLST, multi-locus sequence typing; PFGE, pulsed-field gel electrophoresis; ST, sequence type.

tThese authors contributed equally to this work.

005115 © 2017 The Authors
This is an open access article under the terms of the http://creativecommons.org/licenses/by/4.0/, which permits unrestricted use, distribution and reproduction in any medium, provided the original
author and source are credited. 1


http://www.microbiologysociety.org/
http://jmmcr.microbiologyresearch.org/content/journal/jmmcr/
http://creativecommons.org/licenses/by/4.0/

Ciceri et al., JMM Case Reports 2017;4

He was discharged from the hospital in good condition on
day 10, and prescribed continuation of trimethoprim/sulfa-
methoxazole 160/800 mg treatment for an additional 12
days, three times daily.

Six months later, in May 2016, the patient arrived at
Valduce Hospital, Como, Italy, with several weeks history of
evening fever, with a maximal temperature of 39°C, not
associated with any other symptoms. Again, blood cultures
were positive for Listeria monocytogenes, displaying identi-
cal antimicrobial susceptibility as the isolates from the first
episode. Upon presentation, transthoracic and transesopha-
geal echocardiograms were performed, and endocarditis due
to Listeria monocytogenes was diagnosed according to the
blood cultures and echocardiographic imaging. Antibiotic
therapy was started with meropenem 2g intravenously,
three times daily, and oral gentamicin 400 mg once a day,
for six weeks. However, gentamicin was suspended on day
36, because of the onset of balance disorders. A transeso-
phageal echocardiogram was performed again twice, on day
12 and on day 42. The first scan confirmed the presence of
an echo-reflective mass and showed an intraprosthetic
regurgitation, while the second scan revealed two echo-
reflective masses, both with a filiform appendix. The intra-
prosthetic regurgitation worsened from moderate to severe.
The fever rose and fell for over a month, despite antibiotics,
with a maximal temperature of 38 °C. The patient became
afebrile starting from day 34, and he was discharged
on day 48 with instructions to continue with meropenem
for another two weeks and repeat the echocardiogram, to
monitor the success of treatment and evaluate the need for
prosthesis removal.

In August 2016, the echocardiogram was performed, and
showed a prosthetic dysfunction with a small vegetation on
the ventricular surface. In November 2016, the patient was
subjected to surgical replacement of his prosthetic valve at
Humanitas Gavazzeni Institute, Bergamo, Italy. After an
uneventful post-operative course and rehabilitation, he was
discharged in good physical condition.

During the surveillance of listeriosis in the Lombardy
region, Italy, the two isolates of Listeria monocytogenes
recovered from the patient’s blood cultures on 20 November
2015 and 25 May 2016 were referred to the Regional Refer-
ence Laboratory (RRL). The isolates were subtyped by using
PFGE with the Ascl enzyme, according to the PulseNet pro-
tocol [8], and MLST, as described by Ragon et al. [9]. Com-
parison of PFGE profiles showed that the two isolates have
an identical pattern (Fig. 1), and MLST indicated that they
belong to the same sequence type (ST), ST288. The PFGE
profile was compared with the profiles of all isolates from
listeriosis cases in the RRL database (n=399). The compari-
son showed a high similarity (about 95 %) with two isolates,
identified as ST288, one from Como in 2012 and one from
Bergamo in 2015, the same geographical area and the same
time frame of the case here described. To date, no other iso-
late with this ST has been recorded in the RRL database.

DISCUSSION

Here we report a case of a recurrent Listeria monocytogenes
infection, which resulted in severe endocarditis. A compari-
son between our case and listerial endocarditis reported in
the literature shows that symptoms, age of the patient and
evolution of the disease observed in the present study are in
line with previous studies [2-4]. Antibiotic treatment in lis-
terial endocarditis may be efficient, even when prosthetic
valves are in place, but valve replacement has to be per-
formed when complications occur or if the organism is
resistant to antibiotics [4]. In our case, the isolates showed
no antibiotic resistance, but considering the recurrent liste-
riosis, the prosthetic dysfunction and the persistence of veg-
etation, surgery was necessary.

Previous case reports have documented apparent relapses of
listeriosis, however molecular subtyping was not performed
[10-14]; only two cases of recurrent Listeria monocytogenes
infections with a clonally identical isolate by PFGE are
reported in the literature [6, 7] (Table 1). To the best of our
knowledge, this case is the first recurrent listerial infection
confirmed as a relapse by two different molecular subtyping
methods, PFGE and MLST. The high resolution of MLST,
compared to PFGE, provides further evidence to confirm
the hypothesis that the recurrent disease has been caused by
a relapse with the same strain. Moreover, although PFGE is
the standard typing method for Listeria monocytogenes, by
the addition of MLST we could compare our results glob-
ally, for a better understanding of internationally occurring
sequence types. To date, only 15 isolates identified as ST288
worldwide are reported in the Institut Pasteur MLST data-
base (http://bigsdb.pasteur.fr/).

Given the rarity of the strain that caused the infection and
considering the time interval between the two episodes, we
believe that a reinfection with the same strain was unlikely,
while a persistence of the strain was more plausible. We
postulate that the antibiotic treatment after the first episode
was not successful, and that the relapse of infection could
have arisen from the colonization of the prosthesis by Liste-
ria monocytogenes, which is capable of producing biofilms.
It is known from the literature that biofilms play an import-
ant role in prosthesis infection, since antibiotics cannot
eradicate the bacteria within the biofilm [15]. It is plausible
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Fig. 1. Banding profile determined by PFGE and dendrogram showing
the genetic relatedness of the two isolates of Listeria monocytogenes
recovered from the patient on November 20, 2015 and May 25, 2016.
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Table 1. Cases of recurrent listeriosis reported in the literature

Reference Clinical type of Age of Time Underlying Outcome  Subtyping Results
listeriosis the between illness method(s)
patient episodes
(years)
Peetermans Bacteraemia 46 2 years Liver Death Serotyping Different serovars
et al. [10] transplantation
McLauchlin ~ Bacteraemia 8 3months  Lymphocytic Favourable  Serotyping Identical serovar, same phage type
et al. [11] leukaemia and
Bacteraemia (first 36 15months  Hodgkin’s Death phage
episode) and disease typing
meningitis (second
episode)
Bacteraemia Not >2years  Renal transplant  Favourable
known
Infected hip 59 1 year Prosthetic hip, Favourable
oint SLE and
diabetes
Bacteraemia 64 4 weeks Lymphocytic Favourable
leukaemia
Meningitis 3 4 weeks None Favourable
Meningitis 57 4months  Heart transplant ~ Favourable
Meningitis 57 9months  Lymphocytic Death No typing information available
leukaemia and
diabetes
mellitus
Bacteraemia (first 25 2 weeks Renal transplant ~ Favourable
episode) and
meningitis (second
episode)
Not known Not Not Renal transplant  Favourable
known known
Not known Not Not Renal transplant ~ Favourable
known known
Cerebritis 21 2months  Renal transplant ~ Favourable
Cerebritis 27 3 weeks Renal transplant ~ Favourable
Bacteraemia 46 19months  Renal transplant ~ Favourable
and prosthetic
hip
Levett et al.  Bacteraemia 74 Imonth  Chronic Death Serotyping Identical serovar, same phage type, but
[12] lymphatic and RAPD failed to clearly demonstrate clonal
leukaemia and RAPD identity, as no band patterns differences
diabetes between the isolates and an unrelated
mellitus control strain were found
Nguyen Meningoencephalitis 62 4 years Heart transplant ~ Death Serotyping  Identical serovar, distinguishable PFGE
et al. [13] with septicemia and patterns
PFGE
Lurie et al. o First episode: septic 37 1year Pregnancy o First No typing information available
[14] miscarriage episode:
e Second episode: foetal
neonatal sepsis death
e Second
episode:
favourable
Sauders Bacteraemia 68 9months  Cancer Favourable  Ribotyping  Identical ribotype, indistinguishable PFGE
et al. [6] and patterns
PFGE
Rohde et al.  Bacteraemia 51 7weeks  Aortic valve Favourable RAPD and  Same phage type, indistinguishable PFGE
[7] prosthesis PFGE patterns
Present case  Bacteraermia (first 66 6months  Aortic valve Favourable  Serotyping,  Identical serovar, indistinguishable PFGE
episode) and prosthesis PFGE patterns, identical sequence type
endocarditis (second and
episode) MLST
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that the capacity of Listeria monocytogenes to avoid the host
immune response and produce biofilm might be the cause
of the relapse. Therefore, in the case of cardiopathic patients
with prosthetic valve and/or pacemaker, a longer antibiotic
therapy should be taken in account, also suggested by other
authors [2].

In conclusion, our case highlights that the molecular sub-
typing approach is an important tool for the detection of
microbial reinfections and for the support clinical
diagnoses.

Funding information
The authors received no specific grant from any funding agency.

Acknowledgements

We thank Dr Danilo Cereda, Dr Marco Mentasti and Dr Anna Maria
Rosa, at Directorate General of Welfare of Lombardy Region, for their
help in epidemiological investigation, Dr Eugenio Sala, at Ospedale
Sant'’Anna Hospital, and Dr Anna Carugati, at Ospedale Valduce, for
their help in patient's data collection, and Prof Antonella Amendola, at
Universita degli Studi di Milano, for the critical revision of the text.

Conflicts of interest
The authors declare that there are no conflicts of interest.

References
1. Hernandez-Milian A, Payeras-Cifre A. What is new in listeriosis?
Biomed Res Int 2014;2014:1-7.

2. Summa C, Walker SA. Endocarditis due to Listeria monocytogenes
in an academic teaching hospital: case report. Can J Hosp Pharm
2010;63:312-314.

3. Fernandez Guerrero ML, Rivas P, Rabago R, Nufez A, de
Gorgolas M et al. Prosthetic valve endocarditis due to Listeria
monocytogenes. Int J Infect Dis 2004;8:97-102.

. Antolin J, Gutierrez A, Segoviano R, Lépez R, Ciguenza R. Endo-

carditis due to Listeria: description of two cases and review of the
literature. Eur J Intern Med 2008;19:295-296.

. Uehara Yonekawa A, Iwasaka S, Nakamura H, Fukata M,

Kadowaki M et al. Infective endocarditis caused by Listeria mono-
cytogenes forming a pseudotumor. Intern Med 2014;53:1029-1032.

. Sauders BD, Wiedmann M, Desjardins M, Fenlon C, Davenport N

et al. Recurrent Listeria monocytogenes infection: relapse or rein-
fection with a unique strain confirmed by molecular subtyping.
Clin Infect Dis 2001;33:257-259.

. Rohde H, Horstkotte MA, Loeper S, Aberle J, Jenicke L et al.

Recurrent Listeria monocytogenes aortic graft infection: confirma-
tion of relapse by molecular subtyping. Diagn Microbiol Infect Dis
2004;48:63-67.

. Gerner-Smidt P, Hise K, Kincaid J, Hunter S, Rolando S et al. Pul-

seNet USA: a five-year update. Foodborne Pathog Dis 2006;3:9-19.

. Ragon M, Wirth T, Hollandt F, Lavenir R, Lecuit M et al. A new

perspective on Listeria monocytogenes evolution. PLoS Pathog
2008;4:¢1000146.

. Peetermans WE, Endtz HP, Janssens AR, van den Broek PJ.

Recurrent Listeria monocytogenes bacteraemia in a liver trans-
plant patient. Infection 1990;18:107-108.

. Mclauchlin J, Audurier A, Taylor AG. Treatment failure and recur-

rent human listeriosis. J Antimicrob Chemother 1991,27:851-857.

Levett PN, Bennett P, O'Donaghue K, Bowker K, Reeves D et al.
Relapsed infection due to Listeria monocytogenes confirmed by ran-
dom amplified polymorphic DNA (RAPD) analysis. J Infect 1993;27:
205-207.

. Nguyen van JC, Nguyen L, Guillemain R, Amrein C, Buu-Hoi A

et al. Relapse of infection or reinfection by Listeria monocytogenes
in a patient with a heart transplant: usefulness of pulsed-field gel
electrophoresis for diagnosis. Clin Infect Dis 1994;19:208-9.

. Lurie S, Feinstein M, Mamet Y. Listeria monocytogenes reinfection

in a pregnant woman. Br J Obstet Gynaecol 1999;106:509-510.

Elgharably H, Hussain ST, Shrestha NK, Blackstone EH, Pettersson
GB. Current hypotheses in cardiac surgery: biofilm in infective endo-
carditis. Semin Thorac Cardiovasc Surg 2016;28:56-59.

the world.

Five reasons to publish your next article with a Microbiology Society journal
1. The Microbiology Society is a not-for-profit organization.

2. We offer fast and rigorous peer review — average time to first decision is 4-6 weeks.

3. Our journals have a global readership with subscriptions held in research institutions around

80% of our authors rate our submission process as ‘excellent’ or ‘very good".
5. Your article will be published on an interactive journal platform with advanced metrics.

Find out more and submit your article at microbiologyresearch.org.



http://www.microbiologyresearch.org

