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Summary

Background Listeriosis, caused by Listeria monocytogenes, is an important foodborne disease that can be difficult to
control and commonly results in severe clinical outcomes. We aimed to provide the first estimates of global numbers
of illnesses, deaths, and disability-adjusted life-years (DALYs) due to listeriosis, by synthesising information and
knowledge through a systematic review.

Methods We retrieved data on listeriosis through a systematic review of peer-reviewed and grey literature (published
in 1990-2012). We excluded incidence data from before 1990 from the analysis. We reviewed national surveillance
data where available. We did a multilevel meta-analysis to impute missing country-specific listeriosis incidence rates.
We used a meta-regression to calculate the proportions of health states, and a Monte Carlo simulation to generate
DALYs by WHO subregion.

Findings We screened 11722 references and identified 87 eligible studies containing listeriosis data for inclusion in
the meta-analyses. We estimated that, in 2010, listeriosis resulted in 23150 illnesses (95% credible interval
6061-91247), 5463 deaths (1401-21497), and 172823 DALYs (44 079—676465). The proportion of perinatal cases was

20-7% (SD 1-7).

Interpretation Our quantification of the global burden of listeriosis will enable international prioritisation exercises.
The number of DALYs due to listeriosis was lower than those due to congenital toxoplasmosis but accords with those
due to echinococcosis. Urgent efforts are needed to fill the missing data in developing countries. We were unable to
identify incidence data for the AFRO, EMRO, and SEARO WHO regions.
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Introduction

Listeriosis is caused by the Gram-positive ubiquitous
bacterium Listeria monocytogenes, which was first
recognised as a foodborne pathogen in the early 1980s.'
Since its discovery, it has been identified as a cause of
major foodborne outbreaks. Unlike most other foodborne
pathogens, L monocytogenes can grow in food with fairly
low moisture content and high salt concentration. Most
importantly, L monocytogenes grows at refrigeration
temperatures, by contrast with many other foodborne
pathogens. This ability to persist and multiply in the food
environment makes L monocytogenes especially difficult
to control.?

Clinical listeriosis mainly occurs in particular at-risk
groups: pregnant women, elderly people, immuno-
compromised people, unborn babies, and neonates
(through vertical transmission from the mother or, more
rarely, at birth by ascending colonisation from the vagina).’
In healthy people, L monocytogenes infections might cause
febrile gastroenteritis, which is usually mild and self-
limiting. Mainly in patients with impaired cell-mediated
immunity, listeriosis can lead to severe illnesses, including
severe sepsis, meningitis, or encephalitis, and thereby
cause lifelong consequences and even death.” Infection
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during pregnancy can result in spontaneous abortions or
stillbirths.” Preterm birth is also a common consequence
of listeriosis in pregnant women.*

Most cases of listeriosis are sporadic and have been
reported in high-income countries, where incidence is
quite low but fatality rate is high.” Important outbreaks
have also occurred—for example, an outbreak of
listeriosis from cantaloupes in Colorado, USA, in 2011
resulted in infection of 147 people and 33 deaths, making
it the deadliest recorded US foodborne outbreak since
the US Centers for Disease Control and Prevention
(CDC) began tracking outbreaks in the 1970s."*

Listeriosis often results in admission to intensive-care
units, which makes L monocytogenes the third most
costly foodborne pathogen in the USA per case in 2010,
after Clostridium botulinum and Vibrio vulnificus."* Ivanek
and colleagues” estimated that the annual cost of
L monocytogenes in the USA was US$2-3 billion to
22 billion, and the annual benefit of listeria food safety
measures was $0-01 billion to 2-4 billion.

Only a few countries have assessed the listeriosis
burden in terms of disability-adjusted life-years
(DALYs),* and the global burden of listeriosis has
never been estimated. However, DALYs can be used to
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Figure 1: Outcome tree for perinatal and non-perinatal listeriosis

Each block represents a node in the computational disease model, and arrows represent transition probabilities
between nodes. Red boxes contribute years of life lost caused by premature death (YLLs), green boxes contribute
years lived with disability (YLDs), and blue boxes have no contribution to the disability-adjusted life-years. In addition
to this baseline model, we did a scenario analysis in which stillbirths were excluded from the burden estimates.
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Table 1: Disability weights used to calculate the global burden of listeriosis
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help policy makers to allocate resources. To understand
the global burden of foodborne diseases, including
listeriosis, WHO therefore established an advisory body,

the Foodborne Disease Epidemiology Reference Group
(FERG).” The aim of our study was to estimate the
annual global number of illnesses, deaths, and DALYs
due to listeriosis, to contribute to the FERG initiative.
We synthesised existing information and knowledge
through a systematic literature review and meta-
analysis, which was incorporated into calculations of the
disease burden.

Methods

Search strategy and selection criteria

We did a systematic review to identify all relevant
information about the global burden of listeriosis. We
searched PubMed, WHOLIS, Sciverse Scopus, CAB
abstracts (BIDS), OpenGrey, and Conference proceedings
citation index (Web of knowledge) for references
published between Jan 1, 1990, and May 21, 2012. We did
not set any language restrictions. Papers in languages we
could not read were translated by native speakers. For
one report in Malay, no native speakers could be
identified, so we used Google Translate.

We developed the search terms in accordance with
the Medical Subject Headings thesaurus, using a
combination of test searches and via collaboration
between independent researchers and knowledge users.
Search terms were designed to capture a range of terms
and outcomes associated with listeriosis (appendix). The
appendix summarises further details on the databases
and Boolean operators that were checked.

Additionally, for each of the member states of WHO for
which we did not identify incidence data, we reviewed
national surveillance data where available, via national
websites. We identified the national websites and
surveillance data through a Google search in French,
Dutch, English, or the official language of the country
using Google Translate (if no website was identified in
French, Dutch, or English). The appendix summarises
the search terms. We contacted countries for which we
did not identify websites or national surveillance data by
contacting the ministry of health or health professionals
in the country.

Finally, for each of the WHO subregions for which we
did not identify incidence data, we consulted the WHO
Collaborating Centre for Foodborne Listeriosis to assist
in filling of data gaps. After deleting duplicates, we
screened titles, abstracts, or entire articles for exclusion
criteria. Screening was done independently by two
authors (CMN, BD). Any disagreement about eligibility
between reviewers was resolved by a third author (NS).
The first two authors extracted data from included
papers using a data extraction form reviewed by the
other co-authors (appendix), and we excluded incidence
data from before 1990 from the analysis. We hand-
searched bibliographies of included documents for
additional references. Our procedures accorded with the
PRISMA guidelines for reporting systematic reviews
(appendix).
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