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Abstract
Background—Listeriosis occurs mainly in persons at extremes of age and with
immunocompromising conditions. It is believed that most cases of listeriosis are acquired in the
community. A cluster of listeriosis in hospitalized patients prompted the present investigation.

Methods—Case series of listeriosis, from 21 August 2006 to 01 June 2007, in a hospital in the city
of Rio de Janeiro, Brazil.

Results—Six patients with Listeria monocytogenes infection were identified: 5 during
hospitalization and one at a day-clinic. By the time the infection was diagnosed, five patients had
been in the hospital for a mean of 9 days. All patients were elderly (median age: 80 years) and had
immunocompromising conditions. Five (83%) patients died. Four patients developed bloodstream
infections, 3 caused by serotype 1/2b. Two had peritonitis, one caused by serotype 3b and another
by serotype 1/2b. Four L. monocytogenes isolates belonged to a single PFGE genotype, suggesting
a common source. An epidemiological investigation pointed to the hospital kitchen as the possible
contamination.

Conclusions—Data suggest a healthcare associated outbreak of listeriosis and highlight the
importance of developing guidelines for prevention and treatment of healthcare associated foodborne
diseases, especially in hospitals with immunocompromised adult patients.
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Introduction
Listeria monocytogenes is a Gram-positive, facultative intracellular bacterium, widely present
in the environment and an important cause of zoonosis, especially in herd animals.(1;2) This
microorganism causes invasive infection with high mortality,(3;4) mainly in persons at
extremes of age and with immunocompromising conditions.(5-7) It is believed that most cases
of listeriosis are foodborne and acquired in the community.(8-10) However, although
uncommon, healthcare associated (HA) listeriosis can occur in adult and newborn patients due
to consumption of contaminated food or cross-infection, usually as meningitis, bacteremia or
enterocolitis.(11-15)

A main concern about HA-listeriosis is that L. monocytogenes is naturally resistant to many
of the antibiotics prescribed empirically for the treatment of HA infection (HAI), such as third
and fourth-generation cephalosporin,(16;17) and possibly, carbapenems.(18) Thus, the
occurrence of HA-listeriosis in adults may be followed by incorrect empirical therapy and a
poor clinical outcome.

On 21 August 2006, one patient was diagnosed with bloodstream infection by L.
monocytogenes at the Hematology Ward of Hospital A in Rio de Janeiro, Brazil. During the
first 6 months of 2007, four additional hospitalized patients with listeriosis were identified at
the same hospital, which prompted the present investigation.

Methods
Setting

The study was conducted at a 465-bed adult public Hospital A with a 34-bed day-clinics for
patients with AIDS and hematologic diseases, and for hemodialysis. The food offered to
inpatients and day-clinic patients is prepared in the hospital kitchen. Each ward has a specific
area where the meals are sent directly from the kitchen before distribution to patients.

Study design and population
A case-patient was defined as the isolation of L. monocytogenes from a normally sterile site
between 21 August 2006 through 01 June 2007. The records after January 2002 at the
microbiology laboratory were reviewed for previous cases.

Case-finding and data collection
The isolation of L. monocytogenes from blood and peritoneal fluid with symptoms of infection
was defined as bloodstream infection and peritonitis, respectively. Death was classified as
related to listeriosis if it occurred within three days of infection diagnosis and without other
identifiable causes. Neutropenia was defined by a neutrophil cell count ≤ 500 cells/mm3.
Patient-cases were detected by daily review of microbiological records performed as part of
active surveillance for HAI. The following information were retrospectively collected for each
patient with listeriosis by medical chart review: demographic information; underlying diseases;
neutrophil cell count; date of admission, listeriosis onset, culture results and outcome; type of
infection and outcome; antibiotic used for therapy; admission to or day-clinic care in the
University Hospital within the 3 months previous to admission and type of nutrition (oral,
enteral and parenteral) during admission. Detailed data about the type of food consumed could
not be collected because of insufficient information in medical charts and nutritional records
for either the time prior to admission or during hospital stay. In addition, most (83%) of the
case-patients had already died at the time of investigation. Although specifically enquired, no
changes could be documented in the kitchen environment, staff and food sources. However,
there were no records to confirm this information.
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To investigate if the cases at Hospital A were part of a widespread problem in the city in Rio
de Janeiro, hospital epidemiologists of several other public and private hospitals were contacted
and asked for the occurrence of cases.

Environmental investigation and interventions
The Infection Control Team reported the occurrence of listeriosis to the Hospital Risk
Management Committee, which, in turn, reported the cases to the State Health Surveillance
Agency. The hospital kitchen and food storage areas were examined for sanitary conditions
and contamination by listeria. Simultaneously to the investigation of potential sources, the
following measures were adopted to prevent new cases: reinforcement of food hygiene and
environmental cleaning routines, retraining of food handlers and cleaning team on proper
hygienic techniques, increase in the number of the cleaning team staff, substitution of damaged
utensils and kitchen equipment, and separation of raw food, fresh cheese and cut fruit from
prepared meals. Finally, ampicillin was included in the empirical therapy of HAI for some of
the patients with hematologic diseases and immunosuppressive conditions.

Microbiological analysis
Clinical bacterial isolates were obtained during the routine investigation of infectious episodes.
Blood and peritoneal fluid samples were cultured into Bactec bottles and bacterial identification
was performed by standard biochemical tests.(19) A microbiological survey for contamination
of listeria was performed in May 2007, when 45 samples were collected: 33 from kitchen
environment and 12 from food items (raw and prepared). Environmental specimens were
sampled with saline moistened swabs. About 25g of food samples were homogenized into 25
mL of Listeria Enrichment Broth (LEB, Oxoid) with listeria selective supplement (Oxoid)
containing cycloheximide, acriflavine and nalidixic acid.(20) After incubation at 30°C for 24
hours, 10μL aliquots of LEB cultures were smeared onto PALCAM agar plates (Difco) and
selective Chromoplate agar for listeria (Merck) and incubated at 30°C for 48 hours.(21) Suspect
colonies were identified by biochemical analysis (22) and PCR with hly gene and 23S rRNA
primers.(23)

Strain typing
Serotype determinations were performed with polyclonal cross-absorbed antisera(24) and PCR
typing.(25) Genotyping was performed by pulsed field gel electrophoresis (PFGE) with ApaI
(Roche) restriction enzyme.(26) L. monocytogenes strain LM1 and Listeria innocua strain LI
of our laboratory collection of animal isolates were used as internal controls. Interpretation of
DNA banding patterns was performed by visual inspection and computer assisted analysis
using the software GelCompar II version 4.5 (Applied Maths, Kortrijk, Belgium).

Results
From 21 August 2006 to 01 June 2007, 6 patients hospitalized at the Hospital A were diagnosed
to have listeriosis. No additional cases were found by review of the microbiology records after
January 2002, and no more cases occurred until the end of November, 2009. No other hospitals
in Rio de Janeiro reported cases. Therefore, the cases were restricted to Hospital A only from
August 2006 to June 2007. During this time-period, there were 11,320 admissions, with a
cumulative incidence of 0.53 listeriosis case-patients per 1,000 admissions. By the time the
infection was diagnosed, 5 patients had been in the hospital for a mean of nine days (range:
7-14 days). The sixth patient had symptoms of listeriosis at the time of hospital admission, but
had undergone chemotherapy in the hematology day-clinic during the previous 3 months.

All case-patients were elderly (median age: 80 years, range: 63-92 years) and had
immunosuppressive conditions (Table I). Three patients had bloodstream infections following
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diarrhoea, 1 patient had bloodstream infection and 2 had peritonitis with no other identifiable
infections. Unfortunately, stool samples from none of these patients were cultured. Five
patients were empirically treated with third or fourth-generation cephalosporins, according to
the hospital guidelines for antimicrobial use. One patient did not receive any empirical
antimicrobial agents. Once culture results were available, 2 patients had the therapy changed
to ampicillin, 1 patient remained with ceftriaxone and 3 patients had already died. The median
length of hospital stay was 15 days (range: 1-25 days). Five (83%) patients died, including
those treated with ampicillin. Four (67%) deaths were related to listeriosis: 3 patients died
within 3 days of infection onset, and 1 patient died 10 days after listeriosis onset and repeated
isolation of L. monocytogenes, without another identifiable cause.

Microbiological analysis and strain typing
A total of 8 clinical L. monocytogenes isolates were obtained from the 6 case-patients.
However, the isolate obtained in 2006 was not saved. Therefore, 7 clinical isolates from 5 case-
patients were available for further studies: 5 obtained from blood cultures of 3 patients and 2
from peritoneal fluid cultures of 2 patients. Listeria was not recovered from the environmental
or food samples. Biochemical and PCR identification confirmed all clinical isolates as L.
monocytogenes. The 5 blood isolates and a peritoneal fluid isolate belonged to serotype 1/2b;
the other peritoneal fluid isolate belonged to serotype 3b. PFGE banding patterns of serotype
1/2b isolates formed a cluster with at least 95% similarity; the serotype 3b isolate belonged to
a different PFGE genotype (Fig 1). As all the isolates typed were epidemiologically related,
this was a polyclonal outbreak.

Discussion
Reports from convenience samples suggest L. monocytogenes is widely disseminated in several
food products in Brazil.(27-29) However, the occurrence of outbreaks or the endemicity of
listeriosis in Brazil is largely unknown because this is not a notifiable disease in the country.
In the present study, a cluster of listeriosis in hospitalized patients is characterized for the first
time in Brazil. The evidence that this cluster represented an outbreak is as follows: 1) the cases
clustered in time over a 10-month period in one hospital, 2) no cases were identified in any of
the other hospitals in the same city during the same time period, 3) 5 of 6 isolates belonged to
the same serotype (1/2b), 4) all of the 1/2b serotype strains shared a PFGE pattern with 95%
similarity. Potential limitations of the present study are that previous patients with listeria could
have occurred in the hospital but not diagnosed. However, neither the microbiology techniques
nor the guidelines for collection of clinical specimens for microbiology analysis have changed
at least in the previous two years. In addition, as there is no official notification system in the
city, we cannot be sure there were no further cases in the city.

The classification of listeriosis as a HAI is usually difficult, since the incubation period of the
infection is extremely variable, ranging from a few hours to 70 days.(30;31) We speculate that
these cases were hospital-associated because all patients became symptomatic after seven days
of admission or had received food in the day-clinic of Hospital A in the previous 3 months.

The possible vehicle of listeria probably originated in the hospital kitchen, since the cases
occurred in the different wards of Hospital A and stopped after an intervention in the kitchen.
In addition, other hospitals in the city did not report the occurrence of listeriosis, even when
specifically inquired, which supported the hypothesis of a common source at the Hospital A.
As expected, all cases occurred in patients with predisposing conditions. Three case-patients
had bacteremia due to L. monocytogenes serotype 1/2b preceded by diarrhoea, which suggests
the bloodstream infections were secondary to gastroenteritis. In fact, outbreaks of
gastroenteritis caused by L. monocytogenes serotype 1/2b were previously associated with
ingestion of contaminated food.(32;33) Two patients in the present case-series developed
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primary peritonitis, a condition rarely described and most of the time associated with chronic
liver disease.(34;35) Likewise, patients with peritonitis in the present report had cirrhosis.
These infections were caused by serotype 1/2b and, surprisingly, serotype 3b. Detection of
clinical L. monocytogenes serotype 3b isolates has been rarely reported by surveillance systems
and publications in medical reference databases.(36-38) In Brazil, two studies performed by
one of the authors included a considerable number of samples from humans, animals, food and
the environment from different regions, between 1969 and 2000.(39;40) L. monocytogenes
isolates were obtained from more than 3,000 samples, with a predominance of serotypes 4b
and 1/2a. Serotype 3b was found only once, from seafood, and serotype 1/2b was found in less
than 4% of the specimens, all from humans. The finding of a patient with peritonitis by serotype
3b might indicate intake of heavily-contaminated food or increased virulence of the serotype.

Since listeriosis in hospitalized adult patients is unusual, this diagnosis was not immediately
considered for the patients involved in the present outbreak. As a consequence, five patients
received empirical therapy inappropriate for L. monocytogenes.(41;42) Mortality related to
listeriosis was high and mostly related to bacteremia, as described previously for this pathogen
even in patients with correct treatment.(43)

A major concern about HA-listeriosis is the possibility of emergence of multirresistant strains:
listeria is already naturally resistant to several antimicrobial agents. Indeed, ampicillin
resistance has been previously described in a clinical L. monocytogenes isolate due to a
transferable plasmid.(44;45)

Despite active surveillance for HAI have been performed for several years in Hospital A, it
does not include foodborne diseases. Descriptive data about the present listeriosis outbreak
suggest that a common source of contamination was located in the hospital kitchen. These data
highlight the importance by Infection Control Team to be alert about foodborne diseases and
the quality of food offered to the patients. Protocols developed for prevention and treatment
of HAI in adult patients should include infections caused by L. monocytogenes, mainly in those
hospitals for populations with immunosuppressive conditions.
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Fig 1.
(A) PFGE profiles of ApaI-digested chromosomal DNA of five L. monocytogenes isolates
recovered from case-patients. Lines 1 and 9, molecular size markers; lines 2, genotype B isolate
from case-patient; lanes 3, 4 and 5, genotype A isolates from case-patients; line 6, genotype
A1 isolate from case-patient; lines 7, genotype C isolate (L. monocytogenes) from animal; line
8, genotype D isolate (L. innocua) from animal. (B) Dendrogram resulting from computer-
assisted analysis of the profiles shown in panel A. P. fluid: peritoneal fluid.
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