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INTRODUCTION

Listeriosis emerged as a new foodborne disease in the early 1980's, It is a severe discase
characterized by abortion, meningitis and septicaermia, mainly diagnosed in people with impaired
imrmunity (pregnant women, neonates, the elderly and immunocompromised patients) (Farber &
Peterkin, 7997 ; Schuchat et al., 1897). The case fatality rate is high (20-30 % of cases) and
neurclogical sequellae are observed in a number of survivors. The background incidence of sporadic
cases is low, however foodborne outbreaks, affacting up to 300 patients, have been regularly
reported since 1981 (Anonymous, 1993 ; Bifle, 1980 ; Fleming et al., 1985 ; Goulet et af., 7993
; Goulet et al., 1885 ; Linnan et al., 1988 ; Mclauchlin et al.,, 1997 ; Schiech et al., 1983). Due to
the severity of the disease and the very frequent involverment of industrially processed foods,
especially during outbreaks, the social and economic impact of listeriosis is amaong the highest of the
foodborne diseases (Roberts, 719889 ; Roberts & Pinner, 71980).

A number of countries have consequently established surveillance systems to evaluate the incidence
of the disease, 10 monitor its occurrence and detect cutbreaks as soon as they emerge, to identify
populations at risks and to study the role of food in the transmission of the disease,

This report is the update of previous reports (Rocourt, 7987 ; Rocowrt & Brosch, 7882) forming a
reqular summary of data on fisteriosis in the world. Data were collected by questionnaire sent to
ricrobiologists and/or epiderniologists known to be involved in listeriosis surveillance {or supposed
to be in contact with people working in this field). The authors are especially grateful to all
participants who accepted to share theair data for this document. The data published in the scientific
literature for or during this period are also included.

NUMEBER OF REPORTED CASES, INCIDENCE AND CASE-FATALITY RATE

2.1. CASE DEFINITION

Patients were categorized either as perinatal or nonperinatal cases :
A perinatal case is one in which Listeria monocytogenes is isolated from a culitre of a
normally sterile site of a pregnant woman, her neanate or foetus or both ; the mother and
neonate or foetus are counted as one case.

A nonperinatal case is one in which L. monoeytogenes is isolated from a normally sterile site
of someone other than a pregnant woman or a neonate.

This excludes all cases suspected on the basis of serodiagnosis alone.

2.2,  SURVEILLANCE OF LISTERIOSIS

Most systems used for listeriosis surveillance are passive (Table 1). They inciude mandatory
notification, voluntary notification and laboratory-based systems as previously described (Rocourt
& Brosch, 1982). Among these methods, those based on laboratory data are the most frequent.
None of these passive systems was recently subjected to evaluation during this period and no reply
was obtained to questions addrezging representativeness and completeness of data.




Table 1 : Passive surveillance systems for listeriosis

COUNTRY MANDATORY VOLUNTARY LABORATORY -
NOTIFICATION NOTIFICATION BASED

Europe

Belgium - - +

Czech Rep. - -

Denmark meningitis - +

Finland + . +

France - - +

Germany negnatal cases -

italy + - -

Nocway + - +

Spain - -

Sweden + -

Switzerlang - - +

UK - + +

Yugoslavia . - -

South America

Argentina - - +
Brazil - - +
Oeeanra

Australia =+ in Vietoria - + in West. A.
New Zealand + - +

Azia

Hong Kong - - +
Japan . . -

in the USA, a rmultistate laboratory-based active surveillance has been in operation since 1886 to
estimate the true incidence of the disease (Gellin et al., 7281. In 1891, the surveillance area
included Los Angeles, San Francisco, counties in Tennessee and Georgia, and the entire state of
Oklahoma {more than 20 millicn people}. In 1992, entire states of Missouri and Maryland were added
{total surveillance area of 30 million people). Laboratory audits indicate a completeness of data of
more than 90 %. The population under surveillance is sltightly more urban (overall) than the general
population of the USA and overrepresents the prevalence of HIV-infection compared to the USA as
a whole.

No specific surveillance systems for listeriosis were reported for some European countries {Cyprus,
Greece, Hungary, Malta, The Netherlands, Turkey), some African countries (Algeria, Ethiopia, Ivory
Coast, South Africa, Tunisia}, the People’s Republic of China and the Falkland Islands.

Except for the USA, data presented in this document are likely to underestimate the true incidence
and other characteristics of the disease. The true rate of underreporting is not known, however, it
could be lower for invasive listeriosis than for other foodborme diseases like diarrthosa because of its
severity and the subsequent hospitalization of patients, The information provided by this document
should therefore be very cautiously interpreted due to the large differences in the nature and
sensitivity of the surveillance systems. Because of the diversity of surveillance systems and the
resulting undernotification, comparison of data between countries is impossible. However, assuming
that the reporting system in a country has not been changed over the last years, trends can be
observed and this may be an indicator of the evolution of the disease in a8 given country, as it has
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been shown for other foodborne diseases (WHO surveillance programme for control of foodborne
infections and intoxications, 7995).

2.3. DATA FOR 1991 AND 1992 AND COMPARISON WITH PREVIOUS YEARS

Nurnbers of cases, incidences and case-fatality rates are reported in Table 2. Incidence estimations
are between 0.2 and 6.8 cases per million inhabitants in 1991 and 1992 (the incidence of France
in 1992 excepted). No cases were reported in Bulgaria, Cyprus, Malta, Algeria, Ethiopia, Ivory coast,
Tunisia, French Guyana and the Falkland Islands. Whether these differences in incidence reflect true
geographical differences, differences in food habits and food storage (L. mongcytogenes is a
psychrotrophic bacterium), or differences in diagnosis and/or in reporting practices is not known'.

Fig. 1 shows comparisons for previous years with data previously published fAnonymous, 7995 ;
Art & André, 1997 ; Baker & Short, 19891; Campbell, 1990 ; Carnpbelf & Chalmers, 1990 end 1887
; Espaze et al., 1989 and 1980 ; McLaughlin & Newton, 7995 ; Newton et al., 1997 and 1992 ;
Rocourt, 198171 ; Rocourt & Brosch, 7992 ; Ronne, 1982 ; Samuelsson et al,, 1990).

In England, Scotland and Wales, after the outbreak associated with the consumption of an imported
paté from a single manufacturer in 1987-1989 (MclLaughlfin et al., 7981), the number of cases
returned to previous levels (Campbelf & Chalmers, 1997 ; Mclaughiin & Newton, 1995). This
decrease was not uniform in the country and varied between the regions (Newton et al., 1992).
Similar trends were observed in Switzerland after the outbreak of 1983-1987 associated with a soft
cheese (Bille, 719980 ; Ananymous, 71995) and in Denmark after the outbreak of 1989-19890
associated with a blue cheese (Gerner-Smidt et al., 1995 ; Jensen et al., 1994). The number of
cases also decreased in Victoria (Sally, 1897 : Sally et al., 1993) and in Barcelona (Nolfa-Sallas at
al, 71893 and 1994) in the same period.

In the USA, a gignificant decrease in the incidence .
of listeriosis was also observed, with the incidence Fig. 2 : Incidence of listeriosis in USA
falling from 7.7 cases /million population in 1989 ladapted from Tappere et al., 1995)

to 4.6 cases /million population in 1992 (Fig. 2)

(Tappero et af.,, 18985). Geographical differences in

incidence were observed : among areas with active

=
surveillance, the incidence ranged from 8.9 cases =77
per million population in San Francisco, California ol
{3 countries, Bay area) to 1.9 cases per million EE 7]
population in the State of Oklahoma in 1997. 24
Bagsed on data for the active surveillance areas, the %3 -
projected number of cases in the USA were 1,567 £2 4
and 1,123 for 1991 and 1992 respectively. £ ’ '
“o T - T - T : 7
In contrast, in France, after a decrease in the 1680 1890 1681 1992

number of cases in 1990, followed by a slight
increase in 1991, the incidence rose shaiply in
1292, This was mainly due to a major outbreak of
279 cases (see paragraph 7.1.2.), During this outbreak, the regular reminders to medical
microbiologists of the necessity to send the strains they isolated to the reference laboratory for the
detection of epidemic cases is certainly responsible for 2 better reporting of cases, and consequently
for part of the apparent increase in the incidence of sporadic cases.

'Listeriosis eases published in 1991 and 1992 in countries not listed in Table 2 are reported
in Annex 1 ‘
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Table 2 : Numbers of cases, incidences and case-fatality rates in 1991 and 1992

COUNTRY NUMBER OF CASES INCIDENGE! CASE-FATALITY RATE?
1981 1992 1891 1992 1991 1992

Europe

Belgium 26 44 2.5 4.4 23 )

Czech Republic 8 -3 - . 25 -

Denmark 32 24 6.4 4.8 22 27

Firland 25 30 5 & 24 23

France 387 737 6.8 13

Germany 34 30 - - -

Hungary 10 8 - - 40 25

Italy 12 11 3.8 3.5 a3 18

Norway 2 21 2.1 4.9 -

Spain 7 27 - -

Sweden 36 - 4.1 g

Switzertand 21 25 3 3.5 15

Turkey 3 3 - -

LK 142 122 25 2.2 22 31

Yugoslavia 9 - - - 78 -

North Amarica

Guadeloupe 4] 3 - - -

UsA* 121 138 8.3 4.6 30 26

South Amarica

Argentina & 13 - - - 45

Brazi 21 _ a8 - - 38 28

Qcaania

Australia 35 - 5.3 28 -

New Caledonia 1 2 - - - -

French Polynesia 0 1 - - - -

New Zealand 20 14 6.1 4 35 -

Agia

China {Peopie’s Republic) 2 0 . - - -

Heng-Kong 13 2 2.2 1.3 g 25

Japan 20 " 0.2 - a0 -

Africa

Algeria 2 0 - - - -

: per million population
c %

: ng informatten or not applicable

: surveillence argas - in 1991, Los Angeles, San Franciseo, counties in Tennessee and Georgia and the entire state of
QOklahoma (more than 20 million people) ; in 1892, entire states of Missouri and Maryland were added (tota! surveillance
population 30 million people).

T I




Fig. 1 : Number of cases until 1992
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Table 3 : Distribution of perinatal and nonperinatal cases

COUNTRY NO. OF PERINATAL NO. OF NONPERINATAL
CASES CASES

1991 1992 1991 1992
Europe
Belgiurm 9 [+ 17 37
Czech Hep. i o L] -
Denmark & 2 23 22
Finland 7 5 18 25
France 170 250 218 487
Germany 34 42 3 5]
Hungary 3 3 2] 7
Italy 2 3 10 g
Narway 2 2 7 18
Spain 2 3 g 27
Sweden 8 - 28 B
Switzerland 3 1 18 23
Turkey 1 2 1
UK 38 28 100 a3
Yugostavia -] - 4 -

North America

Guadeloupe - 2 - 1

USA 36 37 83 a7
South Ameriga

Argentina 3 10 3 3
Brazil z 1 19 24
Oeoania

Australia 15 . 20 R

New Caledonia 1 2 0 Q

French Polynesia o] 1 Q o]

New Zealand 18 5] 5 8

Asia

Hang Kong 4 5 9 4
Japan ] - 14 -

3. PERINATAL CASES'

A total of 787 cases of perinatal cases were reported in 1981 and 1992. They accounted for 38
% (375 cases) of cases in 1991 and for 31 % (412 cases) in 1292 (Table 3 and Fig. 3 and 4).

There were slight decreazes in the numbers of pregnancy-related cases in 1291 and 18892 in
Denmark, Switzerland, Finland, Belgium and New Zealand {Fig. 3 and 4). A similar trend was
observed in France betwen 1990 and 1991. Whether these changes are due to changes in
surveillance methods, to improved medical and public awareness of the disease, to a modification

'Information on perinatal listeriosis published 1n 1991 and 1992 is reported in Annex 1.




Fig. 3 ; Evolution of the number of perinatal and nonperinatal cases between 1989 and 19292
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of diet in response to specific advice to populations at risk and particularly to pregnant women, or
to demographic changes with an increase of immunocompromized people, is unknown.

Perinatanal listeriosis is rarely life-threatening to the mother, but neonatal morbidity and mortality
is high. One hundred and eighty-eight cases of neonatal listeriosis (14 countries) were reported with
the date of onset. The early onset form (which usually occurs in infants infected /v utero, with
ranifestations apparent within a few hours or days after birth) was more frequent (139 cases =
74 %) than the late onset form (generally full-term infants healthy at birth who suffer from listeriosis
several days after birth) (49 cases = 26 %), The case-fatality rate of neonatal listeriosis was 30 %
{31/102 cases} for early onset and 11 % for late onset {3/28 cases). Overall lethality for neonates
was 286 %. These observations corroborate previously published data (Cherubin et al., 1997).

Fig. 4 : Annual percentages of perinatal and nonperinatal cases
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4, NONPERINATAL CASES

4.7. CLINICAL MANIFESTATIONS’

Clinical forms were reported for 1,479 nonperinatal cases in 1991 and 1992 (Table 4} and
in¢luded:

- bacteriemia/septicagmia : 835 cases (56 %)

- infections of the central nervous system {meningitis, meningo-encephalitis, and less
frequently encephalitis, brainstem and spinal cord abscess) : 628 cases (36 %)

- atypical forms : 116 cases (8 %)

! Information on central nervous system infections and atypical climical forms published in
1991 and 1992 is reported in Annex 1.

interestingly, while human listeriosis is nearly always caused by L. monocytagenes, L. ivanovii was
isolated from blood of a patient with AIDS in 1992 in UK (Cummins et al., 1994). A very rare
catalase negative strain of L. monocytogenes caused meningitis in a previously healthy adult (Swartz
et al, 719917).
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Table 4 : Clinical manifestations and predispesing conditions of nonperinatal cases

COUNTRY 1991 1992

CLINICAL MANIFESTATIONS % OF CLINICAL MANIFESTATIONS % OF

CASES GASES
1 2
CNSI B./S. Others  yoirn pos CNSI B.JS. Others  wiTH PC

Europe

=]

Balgium
Czech Rep.
Denmark
Finland

ey
moD =W
—n

8 o~ B N 0 o
~

Frange
Hungary
lialy
Norway
Spain
Swedan
Switzerland
Turkey

UK
Yugoslavia

O 3 MW= D0

w
<o

North Americe
Guadeloupe
USA

South America
Argantina
Brazil

Qcaania
Australia
New Zealand

Asgig

China {Peaple’s Rep.) 1 - - - .

Mong Keng 0 0 “ 1 3 0

Japan 13 0 1 - - - -

' : central nervous system infection ; % : bacteriemia/septicaemia ; ® : predisposing ¢onditions ! * 1 no information

Bacteremia {and septicaemia) and central nervous system infections were the most common clinical
entities. Data from the literature indicate that the most common form of listeriosis in
immunesuppressed patients was bacteremia and the predorninant form affecting previously healthy
patients was infection of the central nervous system (Marchett/ et al., 1995 ; Skogberg et al.,
1892

The most common atypical clinical forms reported included peritonitis (and positive ascites) (23
cases), various abscesses (10 cases), arthritis (and osteomyelitis) (6 cases }, endocarditis (4 cases)
and endophtaimitis {2 cases).

Comparigon of the distribution of various clinical forms in 1991 and 1992 with those of previous
years does not clearly indicate whether any one of the clinical presentations is consistently more
frequent than the others (Fig. b).




Fig. 5 : Chinical forms of nonpetinatal cases between 1989 and 1992
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4.2. UNDERLYING DISEASES

It is well established that listeriosis occurs most often in persons with underlying disease or in the
elderly ; there are, however, instances in which apparently healthy individuals have become il with
listeriosis in both foodborne outbreaks and sporadic cases. Thirty-one to 78 % of patients were
reported to suffer from an underiying disease prior their infection (Table 4). Differences concerning
untderlying diseases are difficult to analyse, especially because they could refiect differences in
reporting practices.’

Two hundred and ninety-two cases with underlying disease were reported. They included :

- malignancy (solid tumour) : 97 cases {33 %)

- lymphoma, sarcoma, leukasemia : 61 casas (21 %)
- organ transplantation : 37 cases {13 %)

- chronic hepatic disease : 31 cases (11 %)

- digbetes : 23 cases (8 %)

- AIDS ; 22 cases (B %)

- collagen and vascular diseases : 8 cases (8 %)

- others : 13 cases (4 %)

4.3. AGE, SEX AND CASE-FATALITY RATES

age

Age was reported for 1,330 cases in 1991 and 1992, The distribution according to age is described
in Table 5 and Fig, 8.

: ;_11 31‘;:::3- 1 year j?g CC;ESE;ZS {f]‘l 59;2) Fig. 6 : Age distribution of nentiparinatal cases
~11-20vyears 18 cases (1.4%) g
-21-30years = : 6BY9cases (5.2 %)
- 31 - 40 years : B6 caszes (6.5 %) E1-70v
- 41 - B0 years : 145 cases (10.9 %) B1-80v 7
- 51 - 60 years 202 cases (15.2 %) . ROy
- 81 - 70 years 1 296 cases (22.2 %) 2 F-40vp
- = 70 years : 480 cases (36.1 %) 21-3dy
11-20y 5
The increasing incidence with age may reflect the 2-10y —B
decline of the immune system, or the increasing > im-1y
prevalence of immunosuppressive disorders, or
use of medication in elderly persons, or all three. o F 10 Tv 28 28 30 35 40

58X

The sex of 1,380 cases was reported (Table 5 and Fig. 7) : male, 813 cases {60 %) and female,
547 cases (40 %). Thus the incidence of non-pregnancy associated cages was higher among men
than women (sex ratio = 1.5} which is similar to previous observations. Sex ratios caleulated for
each country with available data were between 1 and 3.2,

Information on underlying diseases published in 1991 and 1892 is reported in Annex 1
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Table & : Age, number of deaths, and sex of nonpetinatal cases

COLUNTRY and AGE SEX
YEAR
> 40y, 41-50 y. 51-60 v. 61-70vy. = 70y, M F
no. ne. na. no. no. no., no. no. no. na. ne,
cases deaths cases deaths cases deaths cases depths cases  deaths cases
Europe
Belgium 1991 2 ) 0 0 3 1 3 2 8 2 13 4
1692 3 o 3 Q 9 0 7 1 13 2 6 12
Czech R. 1891 3 0 0 0 o 0 1 0 1 0 3 2
Denmark 1991 4 o - 0 3 1 5 1 7 3 -
1992 3 1 2 1 4 1 6 2 7 1 15 7
Finland 1991 6 a 1 0 4 1 4 0 3 3 12 [+
1892 3 1 2 G & 3 5 1 g 2 12 13
France 1921 27 - 30 - 31 " 44 - 80 - 142 74
1992 39 - 39 . 89 - 130 - 162 . 299 138
Mungary 1991 0 0 O 0 1 0 2 T 0 0 2 1
1992 1 0 0 0 1 Q 0 4] 1 0 1 2
ltaly 1891 1 0 1 1 4 i 4 2 0 o a 1
1992 4 0] 1 Q o 0 2 1 1 i - -
Norway 1891 Q ) Q 0 ) O 2 1 5 2 2 4
1992 1 - 2 - 4 - 2 - 8 =] )
Sweden 1991 4 - 3 - 2 - 8 - 12 - 17 12
Switzerl. 1991 g 1 1 Q 3 1 0 0 4 1 12 8
18482 3 - 1 3 - 2 - 3
UK 1891 1 0 1 3 17 5 14 7 421 15 52 42
1992 7 1 13 1 16 2 15 a3 i2 15944 40
N. America
USA 1921 35 5 12 2 4 o 15 L5 27 10 a7 &6
1992 21 1 14 2 10 5] 13 5 a0 15 50 50
&, America
Argentina 18491 1 0 0 0 1 0 1 0 1 0 3 1
1952 2 0 1 ] Q Q Q 0 D 0 1 2
Oceaniz
Australia 1991 L - 0 o] i - 3 - g - 14 5
N. Zealand 1891 2 0 2 v 1 O 0 0 Q 0 4
1992 1 - 1 - 2 - 2 - 2 - & 2
Asia
Horg Kong 1991 3 1 o1 o} 0 Q 1 0 0 0 i
1892 2 Q 0 0 1 0 1 1 o} O 1 L
Japan 1991 5 0 0 0 2 o) 4 3 2 1 8 5]

1

: no information
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Fig. 7 : Sex distribution of nonperinatal cases in 1991 and 1992 cases
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sex and age

Both sex and age were reported for 1,274 cases. Male-to-female sex ratios were as follows :

-= 40 years |
-41 -50 years  : 2
-51-60 years 2.3
-61-70vyears : 2.3
- = 70 years N

Male-to-fernale ratios increased with age except for patients over 70 years.

cage-fatality rates

Age-specific cage-fatality rates for the 510 cases

reported with this information were as follows Fig. 8 : Age spacific casa-fatality rates

{Table 5 and Fig. 8 ) : nonparinatal cases
= 70y i i

- > 1 month -1 year : 1/7 cases §1.70y

- 2-10 years : O/8 cases

- 11 - 20 years : 0/3 cases 51-80y

- 21 - 30 years : 2/33 cases (6 %) g 41-50y

- 31 - 40 vears : B/49 cases (16 %) @ 3940y

- 41 - 50 years : 10/69 cases (14 %) 21_30\"

- 51 - 60 years 1 2290 cases (24 %)

- &1 - 70 years : 35/103 cases {34 %} 11-20v

- = 70 years -1 70/148 cases ( 47%) 2-10y

The overall case-fatality rate for nonperinatal cases
was 29 %. Rates increased with age, the highest

rates being observed in the elderly. It is not known
whether patients died from the Listeria infection or
whether the infection was a contributory cause to death from an underlying condition,
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5. TIME DISTRIEUTION

An increase in the number of cases was observed during the third trimester of 1991 and 19292 in
Belgium, Denmark, Finland, Switzerland and the UK. There was a similar trend in Brazil during the
second trimester. No clear seasonality was observed in New Zealand (Table 6 and Fig. 9}.

The significance of these peaks is unknown. They may be due to climatic conditions which could
favor Listeriz growth during inappropriate food storage. They could also be similar to the outbreak
observed in 1987 in Philadelphia (Schwartz et al,, 7989/, During this outbreak, the investigators
suggested that increases in the number of cases in a community that are not related to a specific
food product may reflect increased intestinal susceptibility 1o Listeriz infections, possibly because
of conecurrent viral enteritis.

6. SEROGROUPS OF Listeria monocytogenes STRAINS

Data for 1991 and 1992 were the foliowing {Table 7 and figures 10 and 11) :

1991  serogroup 1/2 : 348 cases (45 %) 1982 serogroup 1/2 : 483 cases {43 %)
serogroup 4 : 298 cases (51 %) serogroup 4 : 613 cases (54 %)
rare serovars : 28 cases (4 %) rare serovars : 35 cases (3 %)

Between 1881 and 1992, the number of cases caused by strains of serogroup 1/2 increased as
compared to the number of cases caused by straing of serogroup 4. This difference is significantly
increased if French cases in 1992 are excluded because of the outbreak caused by a strain serovar
4b. This increase between 1991 and 1992 was observed in a number of countries, in¢luding
Switzerland, Belgium, Denmark and the USA.

Interestingly, analysis of listeriosis in HIV-infected persons in Los Angeles County between 1985 and
1992 showed that, excluding cases asso¢iated with the outbreak of 1985, a higher proportion of
HIV-infected persons [11 (85 %) of 17] were infected with a strain of serovar 1/2b than other
people with listeriosis [64 (31 %) of 2081, This observation has not vet been explained fFwert et
al., 19958},

Fig. 10 : Percentages of cases caused by strains of serogroups 1/2 and 4 in 1991 and 1992

1991 1892
Balgium Norway —f——. i
Erances Switzoriand NN L
USA : Denmark
i i USA
M. Zealand -
! l Balgium
Switzarland ttaly
UK it N. Zeatand
Brazil Franca
Japan v
tal Brazil
v Argentina EimEEinini
Swadan ! Goatmany
Danmark Spain
1 1 I [ 1 | 1 ! | I 1
[4] 20 40 BO 20 100 ] 20 40 GO 20 100
% %
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Table & : Distribution of cases by month of onset
COUNTRY YEAR NO. OF CASES / MONTH
J F M A m Jd J A & [v] N b
Eurape
Belgtum 1991 5 2 4 0 4 1 1 4 2 2 0 1
1992 2 2 3 1 1 4 B 2 B & B 5
Denmark 1831 3 i 0 0 4 2 5 3 4 5 2 2
1892 1 Q 1 1 1 4 & 2 0 3 1 4
Firnland 1891 0 8] 2 2 1 2 3 4 4 3 4 ]
1892 1 2 Q Q 2 2 7 8 2 4 1 1
France 1891 28 30 34 22 21 30 a5 21 32 27 16 12
1892 38 20 40 87 24 89 a8 108 85 44 31 34
Italy 1991 1 Q 3 1 s 2 o Q 1 2 Q o]
1291 k| 2 Q Q 2 2 1 [e] 2 1 Q o]
Narway 1991 2 1 4] 1 1 0 2 0 O 1 4] 1
1982 8] 1 1 3 2 2 3 4 2 Q 0 2
Sweden 1991 4 3 2 1 3 4 2 B 4 4 2 2
Switzetland 192 1 o 1 3 3 0 4 1 2 o 4 1
Toa2 2 0 1 o 1 1 L 4 2 4 0 4
Turkey 1891 1 0 Q 0 1 0 o) 4] i 0 0 0
1892 4] i 4] 4] 1 0 ] 0 1 0 0 0
LK 1991 10 9 7 12 16 8 14 13 20 13 11 ]
1892 12 [ [+ 4 i3 12 19 15 12 5 2 g
Narth America
USA 1991 7 4 g 9 iz 11 10 13 13 2 17 ]
1892 7 7 12 i7 i3 19 12 13 16 14 5 3
Sauth Amearica
Argentina 1991 ] 0 (o] 0 1 1 0 o] i ls] 3 4]
1992 o] 2 2 4] 1 O 1 0 & 0 8] 1
Brazil 189 ] 2 1 2 & b 3] 1 o 1 ] 0
1982 o] 3 0 [+ 8 -] Q 2 Q 1 Q 1
Oceania
Australia 18801 3 4 2 2 2 4 0 2 ] =} 2 3
N. Zealand 1991 4 4 1 1 3 0 1 2 [}
1992 1 2 [8) 2 4] 0 1 Q 2 2 1 3
Asin
Hong Keong 1991 o} O 0 1 1 2 0 1 2 5 1 0
1992 o 0 1 1 1 0 0 1 2 1 1 0
Japan 1891 1 2 [8) 2 4 3] Q 2 1 1 [¥] Q
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Table 7 : Antigenic characteristics of human Listeria monocylogenes straing in 1991 and 1992

COUNTRY NC. OF STRAINS / SEROVAR

1281 Ja9z
1/2a 1/2h cthears © /2a 1/2k 4b others

Eurape
Balgium
Dermark!
France
Germany
Italy?
Norway
Spain
Sweden®
Switzerland
Turkey

UK
Yugoslavia

North America
Guadeloupe
usa

South Ametice
Argentina?
Brazil

Oceanis
Australia’

New Caledonia
New Zealand

Asia

Japan &

1 i determination of serogroups 1/2 and 4
2 : no information
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Fig. 11 : Serogroups of human isclates from 1282 1o 1922
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7. TRANSMISSION OF LISTERIOSIS
{observed in 1991 - 1992 and/or published in 1291 - 1992)

7.1. FOODBORNE TRANSMISSION

7.1.1. sporadic cases

USA - case-control study (adapted from Pinner et al,, 1992 and Schuchat et al,, 1992)

A case-control study to identify dietary risk factors for sporadic cases was conducted by the CDC
{Centers for Digease Control) in the multistate population of 18 million under active surveillance {(four
counties in California, four counties in Tennessee, eight counties in Georgia, and the entire state of
QOklahoma) between November 1, 1988 and December 31, 1990. One hundred and sixty-five
patients with culture-confirmed listeriosis and 376 controls matched for age, health care provider,
and immunosuppression were enrolled.

Cases were more likely than rmatched controls to have eaten soft cheeses [odds ratio (OR), 2.6 ; 95
% confidenge interval (Ci}, 1.4 to 4.8 ; p =.002] or food purchased from store delicatessen
counters (OR, 1.6 ; CI, 1 10 2.6; p=.04) ; 32 % of sporadic cases could be attributed to eating
these foods. Sixty-nine percent of affected men and nonpregnant women were cancer patients,
persons with AlIDS, organ transplant recipients, or patients receiving corticosteroid therapy. Among
the immunosuppressed patients, eating undercooked chicken also increased the risk of listeriosis (OR,
3.3;Cl 1.21t0 9.2 : p=.02).

A microbiological survey of foods collected from patients’refrigerators was undertaken to evaluate
the role of foods in sporadic listeriosis. Patient and food L. monocytogenes isolates were subtyped
(serotyping and multilocus enzyme electrophoresis) to identify foods contaminated with the strain
of L. monocytogenes that caused illness in the patient ; samples of these foods were obtained from
the retail source. L. monocytogenes grew from at least one food specimen in the refrigerator of 79
(84 %) of 123 listeriosis patients ; 11 % of rmore than 2,000 food specimens collected in the study
contained L. monocytogenes. Twenty-six (33 %) of 79 refrigerators with food that grew [
monocytogenes contained at least one food isolate of the same strain as that in the corresponding
patient, a frequency much higher than would be expected by chance (p<0.001). Multivariate
analysis showed that foods that were ready-to-eat, foods positive for L. monocytogenes by a direct-
plating method {2 measure of level of contamination), and foods that contained serotype 4b isolates
were independently associated with an increazed likelihood of containing the same strain as the
patient,

in conclusion, foodborne transmission may account for a substantial portion of sporadic listeriosis.

!Gastrointestinal carriage of L. monocytogenes in household contacts of patients with
listeriosis (adapted from Schuchat et al., 1893). During the multistate active surveillance project
on sporadic cases, the carriage of L. monocytogenes was evaluated among household contacts
of patients with invasive listeriosis between January 1990 and December 1991, L,
menocytogenes was isolated from 17 (21 %) of 82 individuals : 6 households {21 %) included at
least one carrier. Fifteen household contacts (18 %) carried L. monocytogenes straing with the
same serovar and isoenzyme profile as the corresponding case. Carriage rates did not differ
significantly by sex, but was gignificantly higher in younger persons. There was no significant
difference in the presence of gastrointestinal or other symptoms between carriers and
noncarriers. These findings suggest that gastrointestinal carriage of pathogenic strains of L.
monogcytogenes is not uncommon in contact cases, underscoring the major role that host
susceptibility plays in determining whether iliness occurs following exposure or not.




23

UK - case-control study (adapted from Hall er al., 7985)

A nationa! caze-control study was intiated by the PHLS (Public Health Laboratory Service, UK)
between July 1980 and January 1992. Cases were recruited through the national voluntary
laboratory reporting system and PHLS Lisferis Reference Unit. Controls matched for age, zex,
underlying illness and pregnancy status were enrolied by case physicians. Data on food consurmnption
and other exposures in the four weeks before the omset of the case’s iliness were collected by
questionnaire interview. One hundred and twenty four cases (39 perinatal and 85 nonperinatal cases)
and 459 controls were interviewed. Because there were statistical interactions between exposures
and pregnancy status, the two groups were analysed separately. In univariate analysis of the non-
pregnancy associated group, significant risk factors were eating outside the home and eating ready-
cooked chicken congsumed cold ; for the pregnancy-associated subjects, they were ready-cooked
chicken eaten hot, shelifish products and underdone chicken. On multivariate analysis, eating out,
ready cooked chicken eaten hot and shellfish remained independently sigrificant. "Eater” cases were
significantly more likely to report meals including poultry. Crustaceans and mussels in particular were
more often eaten by cases.

Denmark - case-control study (adapted from Jensen et a/., 7984)

The goals of this study were to identify ) dietary risk factors and #) risk levels according to particular
underlying diseases. Between January 1989 and December 1991, all laboratory reported Danish
cases and matching controls were asked 1o attend z consecutive, open guestionnaire study.
{Ouestionnaires from 60 patients and 40 controls were analysed. Risk foods for sporadic cases were
unpasteurized milk and paté. Malignant haematological and lymphatic tissues diseases, AIDS
included, and renal transplantation were the highest risks, > 1,000 fold the risk in healthy patients

France

An 86-year-old woman died from Listerfa meningitis on January 1992, The patient ate a small piece
of soft cheese everyday at breakfeast until she was hospitalized. A piece of this cheese from the
patient’s refrigerator and a sample of the same brand obtained from the retailer vielded L.
menocytogenes at levels of around 100 colony-forming units {cfu)/g. The patient strain, these two
cheese straing and four isolates collected in December 1991 and January 1992 during routine
controls at the production plant, belonged to the same serovar (1/2a), the same phagovar and the
game pulsovars. The isolation of indistinguishable strains from these different sources is strong
evidence that this cheese was responsible for the infection of this patient. This observation indicates
that small numbers of Listeria {~ 100 cfu/g), possibly in association with a repeated ingestion, could
lead to an invasive infection.

7.1.2. outbreaks

Australia - Paté (adapted from Kittson, 1982)

During the period March 1980 through August 1990, nine women attending a large maternity
hospital in Perth (\Western Australia) presented spontaneous abortion, mid-trimester miscarriage or
premature labar. Of the 11 foetuses or infants affected, which included two sets of twins, there
were six deaths. Patients were given informal interviews by attending physicians to ascertain foed
histories. A sample of paté from a patient's refrigerator, along with other foods deemed at high risk,
was obtained. In the investigations of food samples, ten-flavour varieties of paté "x" were anatyzed
representing eight different days of production. Among 35 sarmples tested, 11 {371 %) samples were
positive for L. meonocytogenes. The sample paté "x" from a patient’s refrigerator and an unopensd
pack of paté of the sarme variety and the same date of manufacture contained L. monocytogenes.
The average number of L. monoecytogenes in the paté was 8,800 cfu/g. All isolates associated with
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the case cluster belonged to serovar 1/2a and were non phage-typable. Three different profiles were
obtained by restriction fragment length polymorphism (RELP) analysis after cleavage with £coRI. To
simplify the RFLP analysis, hybridization with £ cofi ribosomal RNA was investigated and similar
patterns were found in clinical specimens from maternal/neonate pairs and the internal surface of
the mincer at the paté "x" factory. As a result of the investigation, several strategies to prevent g
recurrence were developed. Listeriosis was included on the list of notifiable diseases in Western
Australia and information on the disease was made available to the health profession and the public,

Australia - smoked mussels (adapted from Mitchell, 1997 and Misrachi et al., 1991)

In August 1991, a 37-year-old female experienced malaise, chills, fever and headaches starting
several hours after the ingestion of about 90 g of smoked mussels. The symptoms progressed with
vorniting and diarrhoea starting twelve hours later. The patient’s 10-year-old son, who had ingested
a similar quantity of the food, suffered similar symptoms but delayed by twelve hours from the index
case. The patient’s 13 year-old-daughter, who had consumed 130 g of the food, complained of
some lethargy and malaise, but remained otherwise asymtomatic. Culture of the mussels grew L.
monocytogenes at a count of 1.6x107 ¢fu/g. The batches had been labelled with incorrect use-by
dates after artival in Tasmania. Some use-by labels overestimated the shelf-life by three months. The
implicated mussels were withdrawn from sale, two public warnings were issued, and an information
bulletin was circulated to all Tasmanian doctors. This was the first time in Tasmania that human
fliness has been associated with a confirmed source of L. monocytogenes.

France - delicatessen

Two hundred and severtty-nine cases (40 % of all reported cases in France} were caused by a strain
serovar 4b and phagovar 2389/2425/3274/2671/47/108/340 between March and December 1992,
This strain accourtted for only 2-9 % of human infections in the previous five years. Among the 279
epideric cases, 91 (33 %) were diagnosed in pregnant women or their newbormn infants, Qut of the
187 other cases (182 adults, 5 children), 61 % were immunodepressed. Eighty-five deaths were
registered. There were epidemnic cases in 79 of the 96 departments of metropolitan France and three
of the overseas departments and territories. The monthly distribution of cases is shown in Fig. 12.

Epidemiological investigations carried out to identify the food vehicle(s) at the origin of this outbreak
included (Veit, 7935} : 1) Case-control study : two controls were matched with each case for health
status {pregnancy, immunodepression), place of residence, sex and age. Patients and controls were
interviewed using a detailed questionnaire about food habits during the month prior the case infection
; li} Microbiological anatysis of food samples from the
shops where the patients regularly bought their food :

Fig. 12 : Franah outbraak - 1993 more than 3,000 strains were studied @ i)
Reinforcement of food safety controls (from producers to
retailers) and corrective measures with regard to cheeses

1207 / (110 ripening cellars and 1,942 producers), meat
teo T / products (824 producers} and several other kinds of food

§ 80 {219 producers) : iv) Analysis of foods in
5 ap patients’refrigerators. More than 12,000 strains were
z 46 screened for the epidemic clone by serogrouping and
5 o phage-typing and isolates belonging to the epidemic
Lk ’ phagovar were further characterized by DNA

1 ™7 I -I T 'l' 'l LI
M AMUJUJ A S ONTD
manths

macrorestriction pattern analysis (Jacquet et al., 1995).

The epidemic clone {as defined by pbagovar and
ptlsovars) was identified in 206 foods, mostly
#3 sporadic casez |G epidemic ceses delicatessen products in  the retail distribution chain
{various sausages, ham, paté, meat products in jelly).
The first case-control study mainly dealt with basic food
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habits and results suggested these products to be slightly more often consumed by patients. On the
basis of microbiological results, a second case-control study (140 patients and 164 controls) was
undertaken, with interviews focusing on various meat preducts freshly sliced by the butcher. The
percentage of patients who consumed pork tongue in jelly brand “ x ¥ (46.5 %), 2 ready-to-eat food,
was signtficantly higher than those of controls (8.4 %) (OR : 9.2 ; C1: 3.8 - 22.4) (Gouvlet et af.,
7983). Additional investigations demonstrated that among the 36 cases and 93 controls who did
not eat park tongue in jelly, 18 % of epidemic cases, especially imrmunocompromised nonperinatal
cases, were associated with the consumption of food iterms which were in contact with brand “x”
pork tomgue in jelly at the food store (OR : 3.3 ; C1: 1.2 - 8.9). This suggests that cross-
contaminations in the retail store may play a substantial role in the transmission of foodborne
isteriosis (Goulet et al., 71993). Pork tongue in jelly was heavily contaminated (10%° cfu/g).
Investigations of the plant and raw products could not identify the origin of contamination (Safvat
et al, 7885). Warnings about the consumption and preparation of foods at risk, especially
delicatessen products, by persons at tisk {i.e. pregnant women, immunocompromised people and the
elderly) were regularly issued by the French media during the outbreak.

This was the second largest outbreak of listeriogis since 1987, The epidernic strain was of the same
gerovar and phagovar as the strains implicated in the epidemics in the USA (California) in 1988,
Switzerland in 1983-1987 and Denmark in 1985-1987 but differed slightly by its DNA
macrorestriction pattern with Smal (Buchrieser et al., 1993 ; Jacquet et al., 1995).

Norway (Lystad, 1892 and Lystad, 7832)

A cluster of eight patients {one neonate and seven adults with predisposing conditions) was reported
in the Trondhelm area between April and August 1892 which constituted an unusual increase in the
number of cases. Foods of one patient were analysed : five samples, from two meat products
processed in the same plant, were positive for L, monocytogenes. Isolates fram patients, from these
foods and from the plant belonged to serogroup 1/2 and were indistinguishable by multilocus enzyme
electrophoresis analysis. The ineriminated products were withdrawn from the market and destroyed.
This was the first foodborne listeriosis outbreak detected in Norway.

New Fealand (adapted from Beker et al., 7993 and Brett et al.. 1985)

There was a possible cluster of perinatal cases in Auckiand during November and December 1922,
Three cases gave a history of consuming a particular brand of smoked mussels, and in one case £.
monocytogenes was isolated from an unopened packet of these mussels from the case's
refrigerator. Isolates were also obtained from unopened packets of this product obtained from a local
supermarket. lsolates from two patients and from mussel specimens belonged to serogroup 1/2 and
were indistinguishable by DNA macrorestriction pattern analysis, Following this observation, the
Ministry of Health issued a staternent advising the public to refrain from eating the implicated brand
of smoked mussels. The public were advised 10 dispose of any current stocks because of potential
contamination. In addition, the manufacturer took steps to recall contaminated products.

7.2. OTHER MODES OF TRANSMISSION

Transmission by contaminated foods may be responsible for most sporadic cases, but other modes
of transmission may also occasionally contribute,

Transmission by cross-contamination during the neonatal period

In hospitals, there are various modes of cross-infection. The fypical pattern of crogs-infection in
neonatal cases appear to be environmental contamination from a community-acquired infection
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brought into the delivery room by the mother of a severely infected infant. Most relevant reports
describe the delivery of an infant with early onset listeriosis followed by the diagnosis of late onset
infection in one or more infants born subsequently. Hospital cross-infections between newborn
infants are observed with & low frequency. Two clusters, one in Finland and one in italy, were
reported in the gquestionnaires. Additional similar situation was published In 1991 (Farber et al., 1887,
Jean et al, 1987). Shuchat et al. described a larger outbreak in Costa Rica in which one infant was
infected at birth and eight others developed late onset disease. Several infants had pneumonitis and
mineral oil from a single container used to bathe the infants, including the face, was contaminated
with L. monocyfogenes of the same serovar and isoenzyme profile as those izolated from the infants.
The oil presumably became contaminated during the delivery of the source patient (Schuchat et al.
789171).

Transmission by direct contact with infected animals

Listeriosis may be transmitted by direct contact with infected animals or animal material, although
this is rare. This form of the disease usually occurs after an incubation period of 1-2 days as
cutaneous lesions on the arms usually of farmers or veterinarians who have been in contact with
congenital animal infection. An additional observation was published in 1992 (Aflock, 7882},

Transmission by blood transfusion

Strains of L. menocytogenes of the same serovar (1/2b), same phagovar and same pulsovars were
isclated from blood culture of two patients in Bordeaux (France} in 1991, These two patients had
received blood or red blood cells concentrates from the same donor. A strain with the same
characteristics as those of the two patients was isolated from another sample from this donor. This
ohservation stronaly suggests transfusion-associated febrile reactions. Blood may be contaminated
at the time of collection or processing and L. monocytogenes, a psychrotrophic microorganism, can
then grow at cold temperatures during storage. However, this mode of transmission is certainly very
rare. No Listeriz was isolated from 50 units of blood returned 1o the blood bank following febrile
transfusion reactions or from B0 bags not associated in transfusion reaction included as controls
in a survey in the USA (Walsh et al., 1883)

8. RECOMMENDATIONS TO POPULATIONS AT RISK

Prevention of listeriosis includes three types of actions : 1) prevention and control of faod
contamination, i} disease recognition (informing physicians to encourage early diagnosis of the
disease, especially in pregnant women), and iii) dietary recommendations adapted to populations
at risk.

Persons at increased risk for listeriosis (i.e., pregnant women, the elderly and those with
immmunosuppressive conditions) can decrease the risk of listeriosis by avoiding the consumption
of foods known to be associated with listeriosis and by following basic food-handling hygiene
practices that may also help prevent other foodbome diseases. Booklets have been issued with this
aim. These are reproduced in the following pages.
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What foods are “safe” for
pregnant women?

all freshly cooked fonds,

= pasteurised daity foods (cheese, Tresh pasteurised milk,
UHT milk, yoghurt and the like)

« freshly washed vegetables and fruit

= allfirned [oods

bread and baked foeds without cream or custard

dried food

cereals

= heverages

The health protection section of your area health board
ean provide you with further information an food.

Departrment
of Health
TE TAR! ORA
Department of Health, Te Tari Qra, New Zealand, Code 4156

The Department of Health acknowlesges the Health Depariment of Western
Auslralia fer the cover design.
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What is Listeria infection?

Listeria is a common bacterium (germ) which is found
gverywhere. It is in the soil, water and planis, and in the
droppings and fasces of animals and humans. It has almost
no eHecl on healthy adults and chitdren, even though most
people are exposed 10 i regularly.

fn some cases, the listeria baclerium can cause a rare

food-relafed illness. When this occurs the infection is called

listariosis,

Listertosis is dangerous lor pregnant women, as it ¢an
tause miscarriage and stilibirth, Listeriosis has a high death
rate for newboms. ‘ '

The time taken for Listeria to show symptoms is thoughl
to range between 2 few days and several weeks,

The risk

Faor most healthy peopte there is very little risk.

The rigk increases when processed foods without
preservative are:

= noi handied safely

» not properly heated

= slored for long periods.

The risk is greatest when a woman is pregnant and eats
contaminaled food.

Will foods keep safe from
Listeria in the fridge?

No. Listeria s one of the few foad-spoiling bacleria that
will multiply on food still in the fridge, The longer foed is
stored in the fridge the greater the rigk.

H is still wise to store any perishable food in the fridge.

L e

What are the symptoms of
Listeria infection?

After being infected with Listeria 2 person may show no
symptoms or may become ill with a mild influenza-like
iliness with:

= amild fever

= headache

* aches and pains

Stomach upsets may also ocour.

Some pregnant women may suffer a severe illness with a
high lemperalure. if this happens there i3 2 danger that the
unborn baby will be infected.

If you think you might have Listeria infection, see your
doctor.

How can Listeria infection be
avoided?

For healthy adults and children, safe food preparation
and thorough cooking witl be enough to reduce the risk of
Listeria.

Pregriant women are at special tisk. The risk can be
reduced by:

+» sale fpod handling

 cooking food until “piping het", especially when

using microwave ovens

= eating freshly cooked food

= ensuring that raw fruit and vegetables are properly

washed

» if eating cooked food which has been stored in the

fridge, re-heating it so that it is “piping hot"

= ol eating any food from the following list

—chilled pre-cooked seafood products, unless eaten
hot

~patg, pre- cooked chicken, ham and other chifled
pre-cooked meat products

—uncooked seafoods

—stored salads and coleslaws

—rfaw (unpasteurised) milk, is another risk for
pregnant wamen,

Foods which were first cooked or prepared more than 12
hiours ago may not be safe, unless tharoughly re-heated.
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9. CONCLUDING REMARKS

Listeriosiz was mainly observed in industrialized countries in 1991 and 1992 according to the
information received. Most cases of hurman listeriosis appeared to be sporadic, althouagh a portion
of these sporadic cases could be unrecognized common-source outbreaks. The source and route of
infection are for most cases unknown for various reasons including the long incubation period and
the ubiquitous distribution of the microorganism in environment. However, data gathered during
this period have greatly enhanced our understanding of foodborne transrmission by the description
of new outbreaks. Data from case-control studies of sporadic cages has provided additional evidence
for the foodborne transmission of listeriosis. The case control study in the USA suggests that
fondborne transmission could account for af least one third of sporadic cases. Data accumulated
during this period and before indicate that high risk food are ready-to-eat foods which have been
stored at +4°C. These high-risk foods are most often contaminated with a strain of serovar 4b.
However, in spite of various and extensive epidermiological investigations, the value of the infectious
dose of L. monocytogenes is not yet known.

The annual number of cases has decreased in some countries. This decline may be attributed to the
measures implemented by the food industry and/or to the success of education efforts, especially
those targeting pregnant women. However, despite the lower incidence recorded in recent years,
there have been outbreaks of listeriosis during this period. These outbreaks emphasize the need for
vigilance by all those involved in the prevention and the surveillance of the disease.

Surveillance systems need to be further developed since an increase in incidence in a community
may go undetected and it is through the detection of such clusters that common-source outbreaks
can be detected, investigated and prevented. Careful epidemioiogical investigations of sporadic and
epidemic cases to identify risk facters for disease and research to determine orgamism-specific
virulence factors remain a priority. '
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fvary Coast
M. Dosso, Institut Pasteur Cocody, Laboratoire de Bacteérologie-Virologie, C.H.U., Cocody.

Japan
T. Maruyama, Institute of Public Health, 6-1 Shirokanedai 4 chome, Minato-Ku, Tokyo.

Malta
P. Caruana, Department of Health, 15 Merchants Street, Valetta.

The Netherlands
M.J.W. Sprenger, National Institute of Public Health and Environrnental Protection,

Departrment of Infectious Diseases Epidemiology, Antonie van Lesuwenhogkizan 8, P.O. Box
1. 3720 Bilthoven.

New Caledonia
P. Duval, Service de Microbiologie, Institut Pasteur de Nouvelle Calédonie, B.P. 61, Noumaa.

New Zealand
P. Short, National Health Institute, Kenepeuru Drive, P.O. Box 50348, Porirua.

Norway .
5. Aasen, National Institute of Public Health, Department of Health and Society,

geitmyrsveien 75, 0462 Odio

French Polynesia
P. Martin, Institut Territorial de Recherches Médicale Louis Malardé, Rue des Poilus Tahitiens,

B.P. 30, Papeete, Tahiti.
F. Laudon, Direction de la Santé Publique, B.P. 611, Papeete, Tahiti.

South Africa
S, Vorster, Departrment of Agricultural Developrnent, Animal and Dairy Science Research

ingtitute, Private Bag X2, 1670 lrene,

J.A. Vasquez-Boland, Universidad Compiutense de Madrid, Facuitad de Veterinaria, Dept,
Patologia Animal |, Unidad de Microbiologia, 28040 Madrid.

J.A. Vasguez, Ministero de Sanidad y Consumo, Instituto de Salud Carlos i, Centro
MNacional de Microbiologia, Virologia ¢ immunologia Sanitarias, 28220 Maiadahonda, Madrid.

Sweden
M. Arneborn, Statens Baktericlogiska Laboratorium, 10% 21 Stockholm,
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Switzaerfand
J. Bille, Centre National de Référence des Listeria, Centre Collaborateur OMS pour la
listériogse d'origine alimentaire, C.H.U. Vaudois, Institut de Microbiologie, 1011 Lausanne.

Tunisia
C. Fendri, Laboratoire de Bactériologie-Virologie, Hopital Charles Nicolle, Tunis.

Turkey
M. Géz, Ankara Universitesi, Tip Fakultesi, Mikrobioloji Anabilim Dali, Sihhive, Ankara.

(74 England and Wales
J. MelLauchlin, Central Public Health Laboratory, Food Hyglene Laboratory, 61 Colindale
Avenue, London NW9 BHT.
L. Newton, Communicable Disease Surveillance Center, 61 Colindale Avenue, London NWe
BHT.
5. Hall, Communicable Disease Surveillance Center, 61 Colindale Avenue, London NW2 BHT,

Scotland
D.M. Campbell, Environmental Heaith (Scotland) Unit, Ruchill Hospital, Bisland Drive,
Glasgow G20 9NB.

US4
A. Schuchat, Meningitis and Special Pathogens Branch, Division of Bacterial and Mycotic
Diseases, National Center for Infectious Disease, Centers for Disease Control, Atlanta, GA
30333.

Yugosiavia

M. Svabic-Vlahovic, Institute of Microbiclogy and immunology, School of Medecine, Dr
Subotica 1, 1100 Belgrade.

1. WHO MULTICENTRE STUDY ON Listeria monocytogenes TYPING
{adapted from Bifle et al, in prass)

719917

The Food Safety Unit of the World Health Organization {Geneva) mandated its two collaborative
centres for foodborne listeriosis (J. Bille, Lausanne, Switzerland and J. Rocourt, Parig, France) to
organize a multicentre study of L. monocytogenes typing methods. The goals were i) to select the
most appropriate methods for investigating listeriosis epidemiology ; ii} to standardize the seiected
methods and iii) to develop a common nomenclature for varieties.

The first step consisted in assessing existing methods and to establish a list of laboratories invoived
in Listeria typing. A guestionnaire was sent to all scientists known to work in this field in October
1891 (46 laboratories in 20 countries). Thirty-five were reéturned (see Rocourt & Brosch, 1992 for
list of methods and laboratories) and evidenced the variety of typing methods used. Furthermore,
for any particular method, an even larger variety of procedures is used. Thus, the complete lack of
standardization of methods, interpretation of results and nomenclature of varieties precluded
meaningful comparisons of resuits obtained in different laboratories.

1852

The second step was organized during the XIth ISOPOL (International Symposiurm on the Problems
of Listeriosis) meeting in Copenhagen, in May 1992. The foilowing organization was adopted :

1) Two organizers (J.B. and .).R.), assisted by two co-organizers (B. Swarninathan and J. MelLauchlin)
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were to select a set of coded strains to be typed, choose for each subtyping method ane or two
coordinators, collect and analyse the results and make propositions in relation to the objectives,

ii) The coardinators were asked to make minimal recommendations concerning the typing method
they coordinated, coliect data from individual participants and analyse them. It was decided to
gtandardize the procedures as little as possible, in order to prezerve the potentiality of all procedures.

A set of 80 strains was selected to allow the most accurate assessment of the characteristics of the
different typing methods :

i} Intralaboratory reproducibility was tested using 11 duplicated straing and 22 groups of 2 t0 8
epidemiologically related straing to test the within-group reproducibility.

it} Discriminatory power was investigated with these 22 groups, and a further 9 strains which were
not epidemiologically related. The discriminatory power would thus be tested in two ways - first, the
ability of a typing method to recognize the homogeneity of strains within a given group of
epidemiologically related strains ; and secondly, its capacity to discriminate between groups and/or
between unrelated strains.

lii} Inter-laboratory reproducibility was not a major priority of this phase of the study, particularly
because no prior standardization was attempted.

Twenty-gix laboratories from 15 countries agreed to participate in this study with one to four
methods, répresenting a total of 38 sets of strains analysed. Strains were kindly prepared and
distributed to all participants by J. McLauchlin.

The time schedule allowed 9 monthe 10 complete the typing work after reception of the set of 80
coded strains {December 1293). Individual results were sent to coordinators on January 1994, The
strains code was dividgated on April 1994, afterwich coordinators analyzed the data. A report on
thiz phase is currently in press (Int. J. Food Microbiol.).

List of participants

serotyping : A. Schinberg' {Germany), E. Bannerman {Switzerland), A.L. Courtieu {France), R. Kiss
(Hungary}, J. McLauchlin and 5. Shah (UK) and D. Wilhelms {Germany)

phage-typing : J. Mclauchlin' (UK}, A. Audurier {France), A. Frommelt and P. Gerner-Smidt
{(Denmark), Ch. Jacquet (France), M.J. Loessner (Germany), 5. Shah (UK) and D. Wilhelms
{Germany)

multilocus enzyme electrophoresis ;: D. Caugant” (Norway}, F.E. Ashton {Canada), W.F. Bibb (USA),
P. Boerlin {(Switzerdand), W. Donachie {(UK), A. Gilmour (UK}, B. Norrung (Denrmark)

ribotyping : B. Swamninathan', §. Hunter and L.M. Graves (USA), P.M. Desmarchelier (Australia), P.
Gerner-3midt {Denrnark), 5. Harlander (USA), Ch. Jacquet (France), A. Ridley (UK), J.A. Webster
{USA)

high-frequency endonuciease typing : P. Gerner-Smidt’ and J. Schmidt (Denmark), P. Boerlin and
F. Ischer {Switzerland)

low-fraquency endonuclease typing : R. Brosch' and J.B. Luchansky (USA), M. Brett (New Zealand},
B. Catimel (France), B. Qjenivi (Denmark)

RAPD (Rapid Amplification of polymorphic DNA) : K. Wemars' (The Netheriands), P. Boerlin
(Switzerland), A. Audurier and N. Van der Mee-Marquet {France), E.G. Russell {Australia), G.D.W.
Curtis (UK} and E. Herman (Belgium)

L. coordinator
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