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Surveillance Report 

HUMAN LISTERIOSIS IN CANADA-1988 

In 1987, the Laboratory Centre for Disease Control (LCDC) 
in collaboration with the provincial departments of health and 
public health laboratories, initiated and instituted a 
laboratory-based surveillance system to monitor human listeriosis 
in Canada. The objectives of this system are as follows: to 
determine the magnitude of human listeriosis and endemic levels 
in Canada; to detect outbreaks; to determine the J10st risk factors; 
to characterize the disease spectrum in humans; and to determine 
sources of infection, especially food. During routine inspection, 
Listeria monocytogenes (LM) contamination of manufactured 
food items is often identified by food regulatory agencies and this 
surveillance system will assist in making decisions about the 
safety of releasing such foods for public consumption. 

The current system collects information on demographic 
characteristics, health risk factors, exposure histories and diet 
history. Data on the clinico-pathologic manifestations of cases 
are obtained through a hospital chart questionnaire, usually 
completed by the attending physician or hospital personnel. The 
dietary history includes food items that have been implicated in 
previous investigations, or have been shown to contain LM in 
previous culture surveys. The methodology and the results of this 
surveillance system for 1987 were published earlier<1>. A total of 
44 cases were identified that year. 

In 1988, continuation of the surveillance system identified a 
total of 60 cases of listeriosis across Canada, giving a rate of2.3 
cases per million population. Twelve (20%) cases were 
associated with pregnancy. As in 1987, a standard case 
definition, i.e., symptomatic infection with LM, with laboratory 
isolation of the organism from a site which is normally sterile 
(blood, tissue, CSF, or fetal gastrointestinal contents) was used. 
A mother/Infant pair is considered as one case. 

Information on each case, gathered from various sources by 
the local hospital, local health department or provincial health 
department, was transmitted to the LCDC by phone, electronic 
network messages, and/or detailed questionnaires completed by 
cases or immediate relatives/friends. The latter was attempted 
whenever feasible. 

LM strains isolated from many of the patients by the local 
public health laboratories were sent to the Bureau of 
Microbiology, LCDC, for further typing and characterization. 
Any leftover food samples or suspected food items associated 
with the cases were tested for LM either at the Bureau of 
Microbial Hazards, Health and Welfare Canada or at the Public 
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Rapport de survelllance 

LISTERIOSE HUMAINE AU CANADA-1988 

En 1987, le Laboratoire de lutte contre la maladie (LLCM) a, en 
collaboration avec les ministeres de la Sante et les laboratoires de sante 
publique des provinces, amorce la surveillance par laboratoires de la 
listeriose humaine au Canada. Les objectifs du programme sont les 
suivants: determiner l' ampleur et les niveaux endemiques de la 
listeriose humaine au Canada; deceler des flambees; decrire les facteurs 
de risque specifiques de l'hOte; definir le spectre de la maladie chez 
l'homrne; et determiner les sources d'infection, et toutparticulierement 
!es sources alimentaires. Au cours des inspections courantes menees par 
des organismes de reglementation, I' identification d' aliments prepares 
contarnines par Listeria monocytogenes (LM) est frequente; la 
surveillance aidera a prendre des decisions quanta la securite 
d 'autoriser la consommation de ces aliments par le public. 

Le systeme actuel permet de recueillir des donnees sur des 
caracteristiques demographiques, des facteurs de risque sanitaires, des 
antecedents d 'exposition, ainsi que Sur 11 anamnese alimentaire. Pour ce 
qui est du tableau clinico-pathologique des cas, l 'information est 
obtenue par un questionnaire qui repose sur le dossier d'hOpital et que 
remplit generalement le medecin traitant ou un employe de l'hopital. 
L' anamnese alimentaire comprend des aliments qui ont deja ete 
incrimines dans des enquetes, OU dans lesquels LM a deja ete mis en 
evidence par culture dans le cadre d. etudes. Les methodes et les 
resultats de la surveillance de 1987 ont fait l'objet d'un article 
anterieur(l>. Cette annee-fa, on avait identifie 44 cas. 

En 1988, la surveillance s 'est poursuivie et 60 cas de listeriose ont 
ete identifies a l'echelle du pays, ce qui donne un taux de 2,3 cas par 
million d'habitants. Douze (20%) des cas etaient associes a une 
grossesse. Comrne en 1987, on a utilise une definition de cas 
normalisee, a savoir: infection symptomatique par LM, et isolement en 
laboratoire du microorganisme a partir d 'un site normalement sterile 
(sang, tissu, LCR, ou contenu du tube digestif du foetus). Un couple 
mere-nouveau-ne est considere comme 1 seul cas. 

Des renseignements sur chaque cas, obtenus aupres de diverses 
sources par l'hopital ou le service de sante local, ou par le ministere de 
la Sante de la province, ont ete communiques au LLCM par telephone, 
par le systeme de messagerie electronique, ou - dans la mesure du 
possible - par des questionnaires detailles remplis soit par les cas, soit 
par leurs proches ou leurs amis. 

Des souches de LM isolees chez nombre des malades par les 
laboratoires locaux de sante publique ont ete expediees au Bureau de 
microbiologie du LLCM pour caracterisation et typage plus pousses. 
Les echantillons de restes et les aliments suspects associes aux cas ont 
fait l'objet d'une recherche de LM soit au Bureau des dangers 
microbiens de Sante et Bien-etre social Canada, soit au Laboratoire de 
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Health Laboratory, Toronto (for Ontario cases). Paired human and 
food isolates are compared for serogroup and isoenzyme similarity at 
the Bureau of Microbiology, LCDC. 

Table 1 / Tableau 1 

Reported Incidence of Human Usterlosls In Canada· 1988 
lncldence de la llsterlose humalne slgnalee au Canada en 
1988 

Province 

Newfoundland/ 
Terre-Neuve 
New Brunswick/ 
Nouveau Brunswick 
Quebec/Quebec 
Ontario 

Manitoba 
Saskatchewan 
Alberta 
British Columbia/ 
Colombie-Britannlque 

Total 

No.I 

Nbra 

4 

3 
9 

32 
4 

6 

60 

Seasonal DlslrlbuUon of 1988 Cases 

Cases/Oas 

Rates per mllllon 
populatlonl 

Taux par mllllon 
d'habltants 

7.0 

4.2 
1.4 
3.4 
3.7 
1.0 
2.5 

0.3 

2.3 

Figure 1 shows the distribution of the 60 cases by month of onset. 
The average number of cases reported per month was 5.0 compared to 
3.7 in 1987. This increase may be due to increased awareness of the 
swveillance program. There was no evidence of outbreaks or multiple 
occurrences due to common source exposure. 

Geographic DlstrlbuUon 
In 1988, cases of listeriosis were reported from 8 of the 10 

provinces (Table 1), and as in 1987, over half (32) of the cases were 
reported from Ontario. No cases were reported from the Territories. 
The incidence rate ranged from 0.3 to 7.0 cases per million 
population among those provinces reporting cases. There was no 
geographic clustering in time or place. 

Age and Sex DlstrlbuUon 

Peripartum!Neonatal Cases 
Maternal cases: The age of 11 of the 12 maternal cases is 

known. The youngest was a 15-year-old from Manitoba, and the 
oldest, a 35-year-old from Newfoundland. Both the mean and median 
age was 27 years. 

Neonatal cases: Gestational age of the 12 cases ranged from 10 
weeks to full term with a median of 38 weeks. Age at diagnosis of the 
neonatal cases (excluding the 3 stillbirths) ranged from 1 to 30 days. 
Seven of the 9 live-birth cases were 1 day old at onset, 1 was 10 days 
old and the other was 30 days old. The highest rate of infection (385 
cases per million population) occurred in the neonatal group (Figure 
2a). Both sexes were equally represented. 

Non-neonatal cases (excluding the mQthers of neonatal cases): 
Age was known for 43 (90%) of the 48 cases, ranging from 23 to 90 
years. Mean and median were 61.7 and 65.0 years, respectively. 
Among females, the highest rate per million population was among 
the 60-69-year age group (4.4), followed by those 70-79 years (2.7) 
(Table2). 

sante publique de Toronto (pour les cas ontariens). Au Bureau de 
microbiologie (LLCM), des isolats humains et alirnentaires apparies font 
l'objet d'une comparaison quant au serogroupe et a l'isoenzyme. 

Figure 1 
Human Llsterlosls, Canada, 1988:/ 

La llsterlose humalne au Canada, 1988: 
Distribution By Month Of Onset 

Repartition selon le mois d'installation 

Number Of CHGllNombrG dG OH 
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R6parUtlon salsonnlilre des cas de 1988 
A la Figure 1, les 60 cas sontrepartis selon le mois d'installation. En 

1988, le nombre mensuel moyen de cas declares etait de 5,0 
comparati\lement a 3,7 en 1987. Cette augmentation s' explique peut-Ctre par 
une meilleure sensibilisation au programme de surveillance. Onn'areleve 
aucun signe de flarnbee ou de cas multiples attrituables a une exposition de 
source commune. 

R6partltlon g6ographlque 
En 1988, la listeriose a et6 signalee dans 8 des 10 provinces (Tableau 1) 

et, conune en 1987, plus de la moitie (32) des cas recences venaient de 
!'Ontario. Aucun cas n'a ete enregistre par les territoires. Dans les provinces 
ayant signale des cas, le taux d'incidence variait entre 0,3 et 7 ,0 cas par 
million d'habitants. Aucune grappe spatio-temporelle n'a ere observee. 

R6partltlon par Age et par sexe 

Cas p6rinatals/neonatals 
Cas maternels: Dans 11 des 12 cas matemels, l'iige de la malade est 

connu. La plus jeune etait une Manitobaine de 15 ans et la plus iigee, une 
Terre-Neuvienne de 35 ans, ce qui donne 27 ans comme age moyen et 
median. 

Cas n~onatals: L'iige gestationnel des 12 cas s'echelonnait entre 10 
semaines et a terme, lam&liane etant de 38 semaines. L'iige au diagnostic 
des cas neonatals (sans compter les 3 mortinaissances} variait entre 1 et 30 
jours. Surles 9 cas concernant des naissances vivantes, 7 avaient 1 jour a 
l'installation; 1, 10 jours; et 1, 30 jours. Le taux d'infection le plus eleve 
(385 cas par million d'habitants) a ete observe chez le groupe neonatal 
(Figure 2a). Les 2 sexes etaient representes egalement. 

Cas non neonatals (sans compter les meres des cas neonatals ): Pour 
43 (90%) des 48 cas, l 'iige etait connu; il allait de 23 a 90 ans, la moyenne et 
la mediane etant respectivement de 61,7 et de 65,0 ans. Chez les femmes, le 
taux le plus eleve par million d'habitants a ere enregistre chez les 60 a 69 
ans (4,4), les 70 a 79 ans se pla9ant au deuxieme rang (2,7) (Tableau 2). 
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Flgure2A 
Human Llsterlosls, Canada, 1988:/ 

La llsterlose humalne au Canada, 1988: 
Age-Specific Incidence 

Incidence par Age 
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Table 2 /Tableau 2 

Distribution of Llsterlosls Cases by. Age and Sex, Canada, 1988 
Repartition de la listerlose selong 'age et le sexe, Canada, 1988 

Age/Age 

Under 1 month3/ 
Moins de 1 mois3 

1 month-19 yrs/ 
1 mois-19 ans 
20-29 years/ans 
30-39 years/ans 
40-49 years/ans 
50-59 years/ans 
60-69 years/ans 
70-79 years/ans 
80-89 years/ans 
90-99 years/ans 
Sub-totaU 
Sous-total 
Unknown/lnconnu 
TOTAL (All ages)/ 
(Tousages) 

Male/Hommes 
No/Nbre Rate21Taux2 

0 
0 
2 
2 
7 
6 
9 
2 
1 

29 
3 

32 

0 
0 
0.9 
1.2 
5.8 
6.0 

16.2 
11.2 
50.0 

2.5 

Flgure2B 
Human Llsterlosls, Canada, 19a8:/ 

La llsterlose humalne au Canada, 1988: 
Age-Specific Incidence• By Sex 
Incidence• par Age et par sexe 

Rate Per Mllllon/Taux par mllllon 
ao~~~~~~~~~~~~~~~~~~~~~-, 
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Age (Yeare)/Age (ans) 

- MalH/HommH + Fem1lu/Fammt1 

• El<Oludlng ptrlpvtumlntonatal °'"' 
• Sane 0011pttr In nouwau-nh 

Female1/Femmes1 

No/Nbre Rate!Taux 

0 

3 
1 
5 
2 
1 
0 

14 
2 

16 

0 
0.5 
0.6 
1.9 
0.8 
4.4 
2.7 
0.3 
0 

2.1 

Both Sexes/Les 2 sexes 
No/Nbre Rate/Taux 

12 

0 
1 
3 
5 
8 

11 
11 
3 
1 

43 
5 

48 

385.0 

0 
0.2 
0.7 
1.5 
3.3 
5.2 
8.4 
6.0 

12.5 

2.3 

1 Excluding mothers of perlparturntneonatal cases/Sans compter les meres des cas perlnatals/neonatals 
2 Rate per 1 million populatlonffaux pour 1 million d'habltants 
3 Including stillbirths/morlinaissances comprises 

For males, the rates were remarkably low for those under 40 years 
of age but increased with increasing age (Figures 2a and 2b). For both 
sexes, those over the age of 60 accounted for 26 cases or 60% of the 
total, and those over 70, 15 or 34%. Male-to-female ratio was 2:1 
with males accounting for 67% of the non-periparturn/non-neonatal 
cases. 

Predisposing Health Conditions 
Information on possible predisposing conditions was available for 

49 (82%) of the 60 cases, and at least one health condition, including 
pregnancy, was reported in all but 3 of these cases. A wide range of 
conditions, often multiple, were reported. Some patients were 
hospitalized for treatment of these conditions prior to the occurrence 
of listeriosis; 3 cases had nasogastric tube feeding when listeriosis 
was diagnosed. One was an AIDS patient with pneumonia. 'Three 

Chez les honunes, les taux etaient remarquablement bas chez les mains 
de 40 ans, mais augrnentaient avec l'llge (Figures 2a et 2b). Chez les 2 
sexes, les plus de 60 ans comptaient pour 26 cas, soit 60% du total; et les 
plus de 70 ans, pour 15 cas (34%). Le rapport hommes-femmes etait de 2:1, 
les honunes representant 67% des cas non perinatals/non neonatals. 

Etats predlsposants 
. Des renseignements sur des etats predisposants possibles ont ete dolUles 

pour 49 (82%) des 60 cas, au moins un etat (grossesse comprise) etant 
signale dans tous, a3 exceptions pres. Une vaste gamme d'etats, souvent 
multiples, etaient precises. Certains malades ont ere hospitalises pour ces 
etats avant la survenue de la listeriose; 3 etaient alimentes par sonde 
nasogastrique au moment du diagnostic de listeriose. Un etait atteint de sida 
avec pneumonie. Trois cas avaient subi un remplacement prothetique de la 
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cases had prosthetic hip replacements, 2 of which grew LM from the 
hip joint aspirates. Table 3 summarizes the distribution of various 
health risk factors or underlying conditions. As expected, neoplastic 
and inununosuppressive conditions were the most frequent, being 
cited in 30 cases (61 %); illnesses or medications associated with the 
hep a to/renal/urinary system accounted for 22 ( 45%) cases. 

Table 3 / Tableau 3 

Human Usterlosls Canada 1988: Distribution of Health 
Risk Condltlons1 /La llsterlose humalne au panada, 1988: 
reparlltlon des etats representant un rlsque 

Health Risk Conditions/ Fraquency/Fr~uence 
Etats representant un risque NoMX0 % orTotal/% du total 
Neoplastic diseases/ 
lmmunosuppressives!Therapias 30 23.3 
Attalntes neoplasiques/ 
lmmunosuppression (chimique ou non) 
~epato/Renal/Urinarycondltion/Drugs 22 17.1 

tat hepato/renal/unnaire/Medicamants 
~astrointestinalconditions/Drugs 20 15.5 

tatsgastro-intestinauXJMddicaments 
~ardiovascular/Bloodconditions/Drugs 19 14.7 

tats cardiovasculaires/ 
maladies du sang/Medicaments 
Arthritis/Gout (12~ Prosthetic hip joint (3) 15 11.6 
Arthrite/Qoutte (1 ) 
Arliculat1on proth<ltique de la hanche (3) 
PregnancyA'eripartum/Neonates 12 9.3 
Grossessez:riooepl!rinatale/ 
nouvaau-n 
Diabetes/Oiabeta 6 4.6 
Othar/Autre 5 3.9 
Total 129 100.0 

1 Representing 46 cases/Representant 46 cas 

Cllnlcal Manifestations 
Information on clinical manifestations was available for 51 (85%) 

cases (Table 4). 

hanche et, dans 2 d' entre eux, LM a et6 mis en evidence a partir des aspirats 
de l' articulation. Le Tableau 3 presente la repartition de divers facteurs de 
risque sanitaires OU etats sous-jacents. Comme prevu, les etats neoplasiques 
et inununosuppresseurs etaient les plus frequents, etant mentionnes dans 30 
cas ( 61 % ). Les atteintes ou medications associees au systeme 
hepato/renal/urinaire comptaient pour 22 cas ( 45% ). 

Table 4 / Tableau 4 

Usterlosls: Distribution of Clinical Manifestations, Canada, 1988 (56 cases) 
La llsterlose au Canada, 1988: repartition des manifestations cllnlques (56 cas) 

All Casas1Easambl11 das cas 
Pregnancy, Peripartum, Neonatal/ 

Gccssassa pficiada pfi[iaa!ala a! aacaa!ala 
Mother/Mere lnfanl/Nouveau-ne Other/Autre 

Symptoms/Symp!Omes No./Nlxo % No.~0 % No.~0 % 

Meningitis only I Meningite seulement 0 4 33.3 7 17.9 
+Septicemia/ +septicemia 1 8.3 5 12.8 
+Septicemia+ flu-like illness/ 4 10.2 
+septicemia+ syndrome grippal 
Septicemia only I Septicemia seulemant 8.3 2 16.7 17 43.6 
+lrJeumonia I +~eumonie 1 2.6 
+ u-like Illness +syndrome grippal 8.3 0 0 3 7.7 
+Peritonitis I +peritonite 1 2.6 
+Diarrhea I +<l1arrhee 1 2.6 
Flu-like Illness I Syndrome 9rippal 3 25.0 0 
+Gastrointestinal/ +gastro-mtestinal 2 · 16.7 0 
Stillbirth /Mortinaissance 3 25.0 
No Symptoms I Sans symptome 5 41.7 2 16.7 0 
Sub-Total I Sous-total 12 100.0 12 100.0 39 100.0 
Unknown/ lnconnu 0 0 5 
Total 12 12 44 

pairs/pal res 

Manifestations cllnlques 
Des details sur le tableau clinique ont ete donnes pour 51 cas (85%) 

(Tableau 4). 

Neonatal cases: Among this group, 3 were stillborn; among the 
9 live births, 4 had meningitis/encephalitis, 2 had septicemia and 1 
had both meningitis and septicemia. Two cases did not exhibit any of 
the above symptoms and were diagnosed because of their mothers' 
condition. 

Cas neonatals: Chez ce groupe, il y a eu 3 mortinaissances. Parmi les 9 
naissances vivantes, 4 enfants presentaient une mfuingite/encephalite; 2, une 
septicemie; et 1, une meningite et une septicemie. Deux cas n' affichaient 
aucun des symptOmes precedents, mais ont fait I' objet d'un diagnostic en 
raison de l'etat de leurs meres. 

Maternal cases: Five of the 12 mothers did not experience any 
clinically recognizable symptom. Three cases had only influenza-like 
illness, i.e., headache, elevated temperature, myalgia, fatigue; 2 had 
influenza-like illness with gastrointestinal involvement; the remaining 
2 had septicemia alone or with influenza-like illness. 

Non-neonatal cases: Of the 39 cases, 23 (59%) reported the 
following symptoms: septicemia alone or in combination with 
pneumonia, peritonitis or diarrhea; 16 cases ( 41 % ) had 
meningitis/meningoencephalitis. 

Mortality 
Including the 3 cases of stillbirth, fatal outcome was reported for 

20 of the 50 cases where outcome was available, giving an overall 
case-fatality rate of 40%. 

Occupation 
These data suggested no association with any particular 

occupation. The majority of the cases involved were retirees or 
persons incapable of performing any physical work due to their 
preexisting health condition. 

Cas maternels: Surles 12 meres, 5 n'ontmanifeste aucun symptOme 
identifiable cliniquement. Trois cas n' ont presente qu 'un syndrome grippal 
(i.e.: cephalee, temperature elevee, myalgie, fatigue): 2, un syndrome grippal 
avec atteinte gastro-intestinale; et les 2 autres, une septicemie associee ou 
non a un syndrome grippal. ' 

Cas non neonatals: Surles 39 cas, 23 (59%) ont signale les 
symptomes suivants; septicemie seuJe OU associee a une pneumonie, a une 
peritonite ou a une diarrhee; 16 cas ( 41 % ) ont manifest6 une meningite/ 
meningo-encephalite. 

Mortallte 
Si l'on compte Jes 3 cas de mortinaissance, 20 des 50 cas dont !'issue 

etait COIUlUe ont ete mortels, Ce qui donne une letalite globale de 40%. 

Occupatlon 
Les donnees a ce sujet ne suggeraient aucune association avec une 

occupation en particulier. La majorite des cas en cause concemait des 
retraites ou des personnes incapables d'executer un travail physique en 
raison de leur etat preexistant. 
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Food Samples Analysls 
Although a number of suspected food items and environmental 

samples were analyzed both at the Bureau of Microbial Hazards and 
at the Ontario Provincial Laboratory, LM was only isolated in those 
associated with 2 cases. However, further microbiology 
characterization techniques including serotyping and 
multilocus-enzyme typing at the Bureau of Microbiology, revealed 
that the paired clinical and food isolates were indistinguishable by 
these techniques in both cases. This is the first time in Canada that 
food was implicated microbiologically in the occurrence of listeriosis. 

Serotyplng and MulUlocus-Enzyme Typing of Listeria monocytogenes 
Results of serotyping are available for 31 case isolates of LM. 

Serotype l/2b was the most 

Table 5 / Tableau 5 

Analyse des echantillons allmentalres 
Bien qu 'uncertain nombre d' aliments suspects et d' echantillons du 

milieu aient ete analyses a la fois au Bureau des dangers microbiens et au 
Laboratoire provincial de I 'Ontario, LM n' a ere isole que dans les 
prelevernents associes a 2 cas. Cependant, les isolats cliniques et 
alimentaires apparies se sont reveles indifferenciables dans ces 2 cas par des 
techniques de caracterisation microbiologique fine, notamment la serotypie 
et le typage enzymatique multilocus, pratiquees au Bureau de microbiologie. 
C'est la premiere fois qu'un aliment est incrimine par microbiologie au 
Canada dans la survenue de la lisreriose. 

S6rotyple et typage enzymatique multilocus de Listeria monocytogeneses 
Les resultats de la serotypie sont disponibles pour 31 isolats de LM 

obtenus chez des cas. Le serotype 
l/2b etait le plus frequent (42%), 
suivi du serotype 4b (Tableau 5). 

common type (42%), followed 
by serotype 4b (Table 5). 

Multilocus-enzyme typing of 
10 case isolates of 4b strains 
indicates that these isolates are 
heterogeneous within this 
serotype. 

Human Usterlosls, Canadai.1988-Serotype Distribution of Case Isolates 
La llsterlose au Canada, 19u8-repartltlon des serotypes des lsolats de 
cas 

Le typage enzymatique 
multilocus de 10 souches 4b 
identifiees chez des cas revelent 
que ces isolats sont hererogenes a 
l'interieur du serotype. 

The multilocus-enzyme 
studies were carried out by Dr. F. 
Ashton and Mr. A. Ryan, and the 
serotyping was done by Ms. P. 
Ewan and Ms. M. Bellefeuille, 
all from the Bureau of 
Microbiology, LCDC. 

Serotype of Listeria 
monocytogB11BSISerotype 

de Listeria monocytogenes 

1/2a 
1/2b 
3a 
3b 
4b 
4o 
Total 

Number/ Percent/ 
Nombre % 

4 12.9 

13 41.9 
2 6.6 
1 3.2 
9 29.0 
2 6.5 

31 100.0 Dr. J. Farber, Bureau of 
Microbial Hazards, Foods 
Directorate was responsible for 
the investigation of Listeria in 
foods. 

Source: Bureau of Microbiology/Bureau de mlcrobiologle 

Ce typage enzymatique a ere 
execute par le IY F. Ashton et M. 
A. Ryan, et la serotypie par 
Mmes P. Ewan etM. Bellefeuille, 
tous 4 du Bureau de 
microbiologie du LLCM. Le IY J. 
Farber, Bureau des dangers 
microbiens (Direction des 
aliments), a vu a la recherche de 
Listeria dans les aliments. 
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EVIDENCE FOR LISTERIA TRANSMISSION BY FOOD 

Introduction 
Since its original isolation from infected rabbits by Murray et al in 

1926,<1
> Listeria mo11ocytogenes has been recognized as being 

ubiquitous throughout the envirorunent and as the causal agent of 
disease in fish, fowl, animals and man. Although it was suspected that 
infections in animals could arise from the consumption of spoiled 
silage or in man from drinking raw milk:<2>, it was not until 1981 that 
an outbreak traced to consumption of contaminated food established 
listeria sis as a food borne disease <3>. Since then, several outbreaks of 
listeriosis have been linked to the consumption of contaminated 
foods<4>. The WHO Working Group on foodborne listeriosis(S) 
recently concluded that L. monocytogenes is an environmental 
microorganism whose primary means of transmission to humans is 
through foods contaminated during production or processing. The 
purpose of this report is to review evidence for the association of the 
consumption of contaminated foods with outbreaks and sporadic 
cases of listeriosis. 

Epidemic Llsterlosls 
At least 3 major outbreaks of listeriosis worldwide have been 

epidemiologically and microbiologically linked to consumption of 
food. The first outbreak in which foodborne transmission was 
documented occurred in Canada in 1981 in the Atlantic Provinces<3>. 
A total of 41 cases (34 perinatal and 7 adult) were reported. Coleslaw 
obtained from one patient's refrigerator contained£. monocytogenes, 
serotype 4b, and subsequent studies at the Laboratory Centre for 
Disease Control, Ottawa, have indicated that the isolates from the 
suspected food and patient were the same enzyme electrophoretic 
type (unpublished data). Epidemiological information linked the 
coleslaw prepared by a regional producer to cabbage grown in fields 
fertilized with contaminated manure. During the course of an 
epidemic in Western Switzerland from 1983-1987, more than 120 
human cases were attributed to L. monocytogenes cultured from a 
regional soft cheese<6•7>. In 1985 in Los Angeles County, California, 
an outbreak of listeriosis was traced to the consumption of a 
Mexican-style soft cheese that was contaminated with 
L. monocytogenes of the same serotype and phage type as the clinical 
isolates<81. The strains causing these 3 outbreaks are closely related 
genetically as revealed by enzyme typing<9>. 

A fourth outbreak involving 49 cases occurred in Massachusetts in 
1983(lO), Pasteurized milk was the only product that was significantly 
associated with disease. Culture of the implicated milk failed to reveal 
L. monocytogenes, but cases of bovine listeria! encephalitis had 
occurred in dairy cows supplying milk to the dairy. Although 
L. monocytogenes was recovered from raw milk, the relevant phage 
type could not be isolated from the pasteurized milk. 

Other outbreaks have been reported from Denmark, France, 
Germany, New Zealand, Austria and the United States and, although 
certain foods were suspected, there was no epidemiological or 
microbiological confirmation <3•

11
•
12>. 

Sporadic Llsterlosls 
In Engl~d3' at least 5 cases of foodbome listeriosis have been 

documented 1 •16>. Two cases were linked to consumption of 
cheese<13•14>, and in both instances, strains from the patient and the 
food were of the same serotype ( 4b) and phage type. Cooked chicken 
was implicated in another 2 cases. Serotype l/2a was recovered from 
one case and from uncooked chicken, but not from any cooked 
chicken siinilar to that eaten by the patientC15>, 1n the second instance, 
isolates of the same serotype and phage type were isolated from the 
patient, the non-viable fetus and the carcass of cooked chicken. The 
fifth case involved a woman who had consumed vegetable rennet; 
L. monocytogenes serotype 4, was isolated from the rennet, the 
woman and her stillborn baby<16>. 

LA TRANSMISSION DE LISTERIA PAR DES ALIMENTS 

Introduction 
Listeria monocytogenes a et6 isole pour la premiere fois en 1926 par 

Murray et ses collaborateurs, chez des lapins infectes (l). Depuis, on a 
reconnu qu 'ii etait ubiquitaire dans l' environnement et qu 'il provoquait la 
maladie chez le poisson, la volaille, l 'animal et l 'homme. Meme si I' on 11 

sou~nne une association entre I 'infection animale et la consommation de 
fourrage ensile pourri, ou enlre !'infection humaine et la consommation de 
lait cru(Z)' ce n' est qu 'en 1981 qu 'une flamb6e attribuee a la consornmation 
d 'un aliment contamine a demontre que la listeriose est une maladie 
d 'origine alimentaire <3>. Par la suite, ce lien causal a ete etabli dans plusieurs 
flamooes de list6riose<4>. Le Groupe de travail OMS sur la listeriose 
alimentaire<5> a recemment conclu que L. monocytogenes est un 
microorganisme du milieu qui se transmet a l 'homme principalement par des 
aliments contamines pendant la fabrication ou la transformation. Le present 
rapport a pour objet d. etudier des donnees a l' appui de l' association entre la 
consommation d' aliments contamines et des flamb6es, ainsi que des cas 
sporadiques, de Iisreriose. 

La llsterlose epldemlque 
A. l' echelle mondiale, au mains 3 flambees importantes de Iisteriose ant 

ere Iiees epidemiologiquement et microbiologiquement a des aliments. La 
premiere, survenue en 1981 dans les movinces atlantiques canadiennes, a 
fait 41 cas (34 perinatals et 7 adultes) 3>, Du coleslaw (salade de chou cru) 
trouve dans le refrigerateur d 'un cas contenait L. mo11ocytoge11es de serotype 
4b, et des etudes ulterieures menees au Laboratoire de Jutte contre la 
maladie, a Ottawa, ontdemontre que Ies isolats provenantde I' aliment 
suspect et du malade avaient le meme type enzymo-electrophoretique 
(donnees non publiees). Des donnees epidemiologiques ont etabli un lien 
entre le coleslaw prepare par un fabricant regional et du chou cultive dans 
des champs fertilises avec du fumier contamine. Au cours d'une epidemic 
qui a sevi dans l'ouest de la Suisse de 1983 a 1987, un fromage regional a 
piite molle al.ant cultiveL. mo110cytogenes a et6 incrimine dans plus de 120 
cas humam< •7>. En 1985, dans le comt6 de Los Angeles (Californie), on a 
etabli qu'une flamooe de listenose avait pour origine la consommation d'un 
fromage a pate molle de recette mexicaine, contamine par L monocytogenes 
du meme serotype et du meme lysotype que les isolats cliniques<8>. Les 
souches incriminees dans ces 3 flambees sont etroitement liees sur le plan 
genetique, cornme l'a demontre le typage enzymatique<9>. 

Une quatrieme flamooe a fait 49 cas au Massachusetts en 1983<10>. Le lait 
pasteurise est le seul produit qui a serieusement et6 associe a la maladie. L. 
monocytogenes n' a pu etre isole par culture du lait incrimine mais des cas 
d'encephalite list6rienne bovine ont ete observes chez des vaches laitieres 
qui approvisionnaient la laiterie en cause. Bien queL. monocytogenes ait ere 
mis en evidence dans du lait cru, le lysotype pertinentn'a pu l'etre ii. partir 
du lait pasteurise. 

Dans d' autres flambees signalees par le Danemark, la France, 
l' Allemagne, LaNouvelle-Zelande, I' Autriche et Jes Btats-Unis, certains 
aliments ont et6 sou~nnes, mais ii n'y a eu aucune confirmation, 
epidemiologique OU microbiologique('.i,ll,l2). 

La llst~rlose sporadlque 
En Angleterre, au moins 5 cas de lisreriose alimentaire ont ete 

documentes<13-16>. Deux ont ete lies a la consornmation de frornage<13•14>: 
dans les 2 cas, des souches obtenues du malade et de l 'aliment se sont 
revelees identiques quant au serotype (4b) et au lysotype. Dans 2 autres cas, 
on a incrimine du poulet cuit: le serotype l/2a a et6 isole chez 1 d' entre eux, 
ainsi qu'ii. partir de poulet cru, mais non pas ii. partir de poulet cuit analogue 
a celui qui avait et6 consomme(lS)i dans l' autre cas, des isolats de serotype et 
de lysotype identiques ont ete obtenus chez la malade, chez le foetus non 
viable et a partir de la carcasse du poulet cuit. Le cinquieme cas concernait 
une femme qui avait consomme de la presure d'origine vegetale: L. 
monocytogenes de serotype t a et6 isole de la presure, ainsi que chez la 
femme et son bebe mort-ne< 6>, 
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In December 1988, a woman with cancer was hosf:italized in 
Oklahoma with sepsis caused by L. monocytogenes<1 >,The patient 
had consumed a turkey frank and the organism was isolated from an 
open package of the franks found in her refrigerator and from 2 
unopened packages of the same product obtained from a local store. 
The isolates from the patient and the franks were the same serotype 
(1/2a) and enzyme electrophoretic type. 

Recently in Canada, 2 sporadic cases of listeriosis were linked to 
the consumption of food as confmned by electrophoretic analysis of 
enzymes (unpublished data). 

A comprehensive epidemiological survey by th~ Listeriosis Study 
Group in the United States(lS) has indicated that cases of listeriosis 
were significantly more likely than controls to have eaten uncooked 
hot dogs or undercooked chicken, with 20% of the overall risk of 
listeriosis attributable to consumption of these foods. 

Although some cases of listeriosis have proven to be associated 
with consumption of certain foods, more evidence is required to 
determine the role of foods in the majority of human cases. 
Utilization of laboratory techniques such as electrophoretic analysis 
of enzymes, restriction endonuclease and ribotyping should help 
provide such evidence. 
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