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A CASE OF ANISAKIASIS-ALBERTA 

Ingestion of the nematode larvae of the anisakid sp. is 
associated with a wide spectrum of acute and chronic 
gastrointestinal symptoms. Recognition of anisakiasis has been 
limited to those countries where there is traditionally a large 
consumption of raw fish, e.g. Japan. More recently, there have 
been a number of cases reported from the United States and with 
the increasing consumption of uncooked fish, the incidence is 
expected to rise. The following reports the first case of invasive 
gastric anisakiasis in Canada. 

A 36-year-old male restaurant worker of Chinese ethnic origin 
presented to the emergency room at the University of Alberta 
Hospitals, Edmonton, with a 2-day history of epigastric pain which 
was accompanied by a pyrexia ofup to 38.9'C. These symptoms 
began 12 hours after eating sushi in a local restaurant. There was 
no associated nausea, vomiting or diarrhea, and there was no 
history of recent travel. On examination the patient was afebrile; 
all other vital signs were within normal limits. He was markedly 
tender in the epigastric region but his abdominal examination was 
otherwise normal. The leucocyte count was 9.6 x 109/L. A series 
of plain abdominal x-rays showed no abnormality. The patient was 
referred for gastroscopy which was performed 2 days later. 

Gastroscopy demonstrated erythema of the lower esophagus 
and 3 small erosions were noticed at the gastric pyloric ring. The 
antral mucosa was normal but a "worm" was seen moving on the 
greater curvature. This was removed; no other abnormalities were 
noted on endoscopy. Biopsies of the gastric antrum showed mild 
gastritis. 

Subsequent examination of the worm revealed a fourth stage 
larva of the anisakid sp. 

Following gastroscopy, the patient had an uneventfulrecovery 
and experienced no sequelae. 

Comments 
Anisakiasis is a disease caused by accidental ingestion of larval 

forms of nematodes belonging to the Anisakidae family. Natural 
definitive hosts for adult worms are marine mammals such as 
dolphins, whales and sea lions. Eggs excreted in mammalian feces 
hatch out into larvae which are eaten by crustaceans. The 
crustaceans are ingested by fish or squid and the life cycle is 
completed when these are in tum eaten by sea mammals. Man 
becomes infected by eating raw or undercooked seafood; however, 
the parasite is unable to complete its life cycle in a human host. 
The disease is a direct effect of larval migration and tissue 
invasion. Two basic forms of anisakiasis are described: 
noninvasive (or luminal) and invasive. The former may give rise to 
a so-called "tingling throat syndrome"(!) where worms are found 
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CAS D'ANISAKIASE-ALBERTA 

L'ingestion des larves de nematodes anisakides est associee a un large 
spectre de symptomes gastro-intestinaux aigus et chroniques. 
L'identification de l'anisakiase s'est limiree a des pays comme le Japon 
oil l'on observe par tradition une grande consommation de poisson cru. 
Plus recemment, uncertain nombre de cas ont toutefois ere signales par 
les Etats-Unis et, etant donne la consommation croissante du poisson cru, 
on s'attend ace que !'incidence grimpe. Le texte qui suit expose le 
premier cas canadien d' anisakiase gastrique invasive. 

Un employe de restaurant d'origine chinoise, age de 36 ans, se 
presente a l'urgence des hOpitaux de l'Universite de I' Alberta 
(Edmonton), souffrant depuis 2 jours d'epigastralgies avec pyrexie allant 
jusqu'a38,9'C. Ses symptomes se sontdeclares 12heures apres qu'il eut 
mange du sushi dans un restaurant local. Le sujet ne presente ni nausees, 
ni vomissements, ni diarrhee, et n' a pas voyage recemment. A I' examen, 
il se revele afebrile; ses autres signes vitaux sont dans la normale. 
L'examen abdominalne permet de deceler qu'une nette sensibilire dans 
la region epigastrique. La leucocytose est de 9,6 x 109 /L. Une serie de 
radiographies abdominales ordinaires ne revele rien d' anormal. Le 
malade est dirige vers un service de gastroscopie et l' examen est pratique 
2 jours plus tard. 

La gastroscopie met en evidence un erytheme a l' oesophage inferieur, 
et 3 petites erosions au niveau de l'anneau gastro-pylorique. La 
muqueuse de l'antre estnormale, mais on decele un <<Ver» en mouvement 
sur lagrande courbure. Ce ver est extrait. Aucune autre anomalie n'est 
re levee a I' endoscopie. Des biopsies de I' antre gastrique montrent une 
Iegere gastrite. 

Par la suite, l'examen du ver demontre qu'il s'agit d'une larve 
d'anisakide au quatrieme stade. 

Apres la gastroscopie, le sujet se retablit sans probleme et ne 
manifeste aucune sequelle. 

Commentaires 
L' anisakiase est une maladie provoquee par I 'ingestion accidentelle de 

Iarves de nematodes de la famille des anisakides. Les vers adultes ont 
pour hotes definitifs naturels des marnmiferes marins comme les 
dauphins, les baleines et les lions de mer. Lorsqu' ils eclosent, Jes oeufs 
excretes dans les feces de ces mammiferes liberent des larves que 
mangent les crustaces. Les crustaces sont a leur tour manges par des 
poissons ou des encomets, et le cycle de vie est complet lorsque ces 
derniers sont manges par des marnmiferes marins. L'homme est infecte 
par I 'ingestion de fruits de mer crus ou insuffisarnment cuits. Cependant, 
le parasite ne peut completer son cycle de vie chez un hOte humain. La 
maladie est un consequence directe de la migration des larves et de 
I' invasion des tissus. Deux formes de base sont decrites: I' anisakiase non 
invasive (ou lurninale) et l'anisakiase invasive. La premiere peut entrainer 
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wiggling around in the mouth after migrating up the esophagus. 
Invasive anisakiasis involves penetration of tissues as well as 
migration throughout the gaslrointestinal tract. Worms can be found 
in the stomach (gastric anisakiasis), intestine (intestinal anisakiasis) as 
well as other sites such as the liver, pancreas, omentum and possibly 
the lung. Symptoms are caused by inflanunatory allergic response to 
larval antigens which results in abscess or granuloma formation. The 
process is usually self-limiting and leads to death for the parasite. 
Clinically, invasive gastric anisakiasis<2> presents as sudden acute 
epigaslric pain with diarrhea and vomiting 1 to 12 hours after eating 
the seafood meal; intestinal anisakiasis<3> leads to abdominal pain, 
nausea and vomiting within 48 hours after the infected ·meal. Chronic 
infection may manifest itself as intermittent feeling of ill health, 
abdominal pain, nausea and vomiting lasting from weeks to years. 
Cases were often misdiagnosed as stomach ulcer or cancer, 
appendicitis, regional ileitis and even Crohn's disease. Endoscopy 
and laparotomy are the best diagnostic tools and are curative when 
the worm is removed. No antihelminthic drugs are seriously 
considered useful in anisakiasis, although anti-inflammatory 
treatment may alleviate the symptoms. 

Anisakid worms are common parasites of squid and a variety of 
saltwater fish such as pacific salmon<4>, herringl5>, and cod<6). In 
Canada, the "codworm" has been known since the 1940s; recent 
studies of Canadian Atlantic cod, especially originating from the Gulf 
of St. Lawrence and coastal Nova Scotia<7~ indicate an increase in 
both prevalence and intensity of anisakid infestation. The disease has 
been reported from several European countries, the United States and 
Japan, where numbers of cases exceed 1000 per year. It is uncommon 
in North America and. although there has been one published case of 
anisakiasis in Canada<6

•
8>, to the best of the authors' knowledge, this 

is the first Canadian case of invasive disease. 

It is likely that more cases of this disease will be seen in Canada as 
a result of changing dietary habits with dishes such as sushi, sashlmi 
and ceviche becoming increasingly popular. 

The best method of prevention is thorough cooking of fish and 
seafood prior to ingestion. The larvae are sensitive to both high and 
very low temperatures provided appropriate exposure time is allowed. 
Fish or seafood should be cooked so that the internal temperature is 
maintained at +60'C for at least 10 minutes, or frozen at -20'C for 2 
to 3 days. There are reports suggesting larvae can survive microwave 
cooking<9>. Refrigeration, pickling<10>, brining and certain types of 
smoking processes are ineffective in killing anisakids. At room 
temperature, the larvae were found to survive 6 days in 10% formalin, 
51 days in vinegar, 1 day in soy sauce, and 1 day in Worcestershire 
sauce. 

It is quite clear that sushi bars are not the only spots were infection 
can be acquired; commercially obtained fish<ll), when not processed 
appropriately before it reaches the family table, can easily become the 
easiest and commonest source of human anisakiasis. The disease 
itself is not notifiable in Canada. Many cases may be misdiagnosed or 
never reach physicians' offices since spontaneous recovery is 
common. The true incidence may be much higher than it appears. 
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ce que l' on appelle le «syndrome de la gorge qui chatouille» (l) qui se caracterise 
par la presence dans la bouche de vers vivants qui ont remonte l'oesophage. 
Quant a l'anisakiase invasive, elle comprend a la fois la penetration des tissus et 
la migration dans !'ensemble du tractus gaslro-intestinal. Dans cette forme de la 
maladie, on peut lrouver des vers dans l'estomac (anisakiase gastrique), dnns 
l'intestin (anisakiase intestinale) et ailleurs, par exemple dans le foie, le 
pancreas, l 'epiploon et peut-etre le poumon. Les sympt:Omes sont provoques par 
une reaction allergique inflanunatoire a des antigenes larvaires qui se lraduit par 
la formation d'abces ou de granulome. En general, le processus est 
spontanemer.t resolutif et aboutit a la mort du parasite. Cliniquement, 
l' anisakiase gastrique invasive<2

> se manifeste par une epigaslralgie aigul! et 
soudaine, avec diarrMe et vomissement, 1 a 12 heures apres !'ingestion de fruits 
de mer; l' anisakiase intestinale<3>, quanta elle, provoque des douleurs 
abdominales, des nausees et des vomissements dans les 48 heures suivant le 
rep as contarnine L' infection chronique peut se traduire par une sensation 
intermittente de maladie avec douleurs abdominales, nausees et vomissements, 
et durer des semaines, voire des annees. On pose souvent un diagnostic errone 
d'ulcere ou de cancer de l'estomac, d'appendicite, d'ileite regionale, etmeme de 
maladie de Crohn. Les meilleurs outils diagnostiques sont l'endoscopie et la 
laparotomie, qui sont curatives lorsque lever est retire. Aucun antihelmintique 
n'est considere comme vraiment utile conlre l 'anisakiase, mais un lraitement 
anti-inflammatoire peut soulager les sympt&mes. 

Les vers anisakides sont des parasites communs de l 'enco~et et de divers 
poissons de mer comme le saumon du Pacifique<4>, le hareng< ) et la morue<6>. 
Si le «Ver de inorue» est connu depuis les annees 40 au Canada, il ressort' 
d' etudes recentes sur la mo rue du Canada, et plus particulierement sur celle du 
golfe du St-Laurent et de la c:Ote de laNouvelle-Ecosse(7>, que la prevalence et 
l 'intensite de !'infestation par les anisakides sont a la hausse. La maladie a ere 
signal&: par plusieurs pays d 'Europe, les Etats-Unis et le Japon, ou le bilan 
annuel des cas est superieur a 1 000. L' anisakiase est rare en Amerique du Nord 
et, bien qu 'un cas ait deja ete documente au Canada<6

•
8l, celui qui est expose ici 

est - pour autant que le sachent les auteurs - le premier cas canadien de maladie 
invasive. 

Etant donne la popularite croissante de plats tels que le sushi, le sashlmi et le 
ceviche chez les Canadiens, il est probable que la frequence de la maladie 
augmentera au pays. 

La meilleure prevention est la cuisson parfaite du poisson et des fruits de mer 
avant leur consommation. Les larves sont sensibles a des temperatures elev&ls et 
Ires basses, a condition d'y elre exposees pendant assez longtemps. Il convient 
done de faire cuire le poisson et Jes fruits de mer en maintenant leur temperature 
inteme a 60'C pendant au mains 10 minutes, OU de les congeler a -20'C pendant 
2 a 3 jours. Selon des rapports, les larves pourraient survivre a une cuisson au 
micro-ondes<9>. La refrigeration, le marinage <10>, le saumurage et certains 
procedes de fumage ne reussissent pas a tuer Jes anisakides. A la temperature 
ambiante, des larves ont survecu 6 jours dans du formal a 10%, 51 jours dnns le 
vinaigre, 1 jour dans la sauce soja, et 1 jour dans la sauce Worcestershire. 

n est certain que I 'infection peut elre contractee ailleurs que dans unbar 
sushi. Le poisson achete chez un commen;:ant<11>, s'il n'estpas traite comme il 
se doit avant d 'elre servi a la table familiale, peut fort bien devenir la source la 
plus simple et la plus courante d' anisakiase humaine. La declaration de la 
maladie n'est pas obligatoire au Canada. En outre, de nombreux cas peuvent 
faire l'objet d'une erreur de diagnostic OU ne jamais elre portes a }'attention d'un 
medecin. L'incidence reelle pourrait done elre beaucoup plus elevee qu' on ne le 
pense. 
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International Notes 

INFLUENZA 
Antigenic analysis of recent Influenza virus Isolates 

WHO Collaborating Centres for Reference and Research on 
Influenza, Atlanta and London: The antigenic characteristics of 
influenza viruses isolated since the influenza vaccine 
recommendations for the 1989-1990 season were issued have been 
investigated. These investigations show that the majority of viruses 
isolated since the beginning of March 1989 are closely related to those 
associated with influenza activity in the period October 1988 through 
February 1989. 

Similar numbers of influenza A viruses of H3N2 and HlNl 
subtypes from all 5 continents were received for analysis. The 
majority of the H3N2 viruses were antigenically similar to 
NShanghai/11/87 and the HlNl viruses were similar to 
NSingapore/6/86 and A{faiwan/l/86. Influenza B viruses 
investigated recently have been similar to B/Y amagata/16/88 or 
B/Victoria/2/87. Both virus types have continued to be identified in 
Asia. To date, B/Y amagata/16/88-like viruses appear to be restricted 
to Asia and isolates from other parts of the world have been 
B/Victoria/2/87-like. 

Australia (8 September 1989): Influenza A(H3N2) and influenza 
B viruses have continued to be isolated in Victoria. Preliminary 
investigations of influenza B viruses indicate that both 
B/Victoria/2/87-like and B/Y amagata/16/88-like viruses are 
circulating. 

Thailand (August 1989): Influenza A(H3N2) and influenzaB 
viruses continued to be isolated during August. Influenza A (H3N2) 
was diagnosed in 6 cases, 5 of which were children under 15 years of 
age, and influenza B was isolated from 7 cases, 1 of which was 15 
years old; the others were younger patients. 

Source: WHO Weekly Epidemiological Record, Vol 64, No 39, 
1989. 
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Notes lnternatlonales 

GRIPPE 
Analyse antlgenlque d'lsolements recants de virus grlppaux 

Centres Collaborateurs OMS de Reference et de Recherche pour la 
Grippe d' Atlanta et de Londres: On a etudie les caracteristiques antigeniques 
des virus grippaux isoles depuis la publication des recommandations relatives 
aux vaccins antigrippaux pour la saison 1989-1990. Ces eludes montrent que 
les virus isoles depuis le debut de mars 1989 sont, pour la plupart, tres proches 
de ceux qui ont ete a l' origine de l' activite grippale au cours de la periode 
d'octobre 1988 a fevrier 1989. 

Les centres ont res;u un nombre equivalent de virus grippaux A des 
sous-types H3N2 et HlNl en provenance des 5 continents. Dans leur majorite, 
les virus H3N2 etaient antigeniquement semblables a NShanghai/11/87 et les 
virus HlNl semblables a NSingapore/6/86 et A!faiwan/l/86. Les virus 
grippaux B qui ont ete etudies recemment se sont reveles analogues a 
B/Yamagata/16/88 ou B/Victoria/2/87. Les 2 types de virus ontcontinue d'etre 
identifies en Asie. Ace jour, les virus analogues a B/Y amagata/16/88 semblent 
limites al' Asie et les isolements en provenance d' autres parties du monde ont 
ete analogues aB/Victoria/2/87. 

Australle (8 septembre 1989): Des virus grippaux A(H3N2) et B 
continuent d'etre isoles dans le Victoria. Des recherches preliminaires sur les 
virus B indiquent que les 2 types de virus analogues a B/Victoria/2/87 et 
B/Y amagata/16/88 circulent actuellement. 

Thailande (aot\t 1989): Des virus grippaux A(H3N2) et B ont continue 
d'etre isoles en aofit. Le virus grippal A(H3N2) a ete diagnostique chez 6 cas, 
dont 5 etaient des enfants de moins de 15 ans, et le virus B a ete isole chez 7 
cas, dont 1 avait 15 ans; les autres etaient des malades plus jeunes, 

Source: Releve epidemiologique hebdomadaire de l' OMS, Vol 64, n° 39, 
1989. 
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Internationally Quarantlnable Diseases - For the 5-week period ending 3 November 1989/ 
Maladies quarantenaires internationales - Pour ~me periode de 5 semalnes se terminant le 3 novembre 1989 

Cholera/Cholera Yellow Fever/Fievre )aune Plague/Peste 
Infected Areas/Regions lnfectees Infected Areas/Region!> lnfectees Infected Areas/Regions infectees 

Angola 
Burundi 
Cameroon/Cameroun 
Ghana 
Guinea/Gui nee 
India/Inda 
Indonesia/Indonesia 
Ivory Coast/COte-d'lvoire 
Liberia 

Mali 
Mauritania/Mauritania 
Mozambique 
Niger 
Nigeria 
Sao Tome and/et Principe 
Tanzania/T anzanie 
Vietnam Soc Rep/ 

Angola 
Bolivia/Bolivia 
Brazil/Brasil 
Colombia/Colombia 
Gambia/Gambia 
Ghana 

Bolivia/Bolivia 
Brazil/Brasil 
Madagascar 
Peru/Parou 
Tanzania/Tanzania 
Vietnam Soc ReP./ 
Rapub soc du V1/3t-Nam 
Zaire/za·ire 

Guinea/Gui nee 
Mali 

Repub soc du Vi~t-Nam 
Zafre/Za'!re 

Nigeria 
Peru/Parou 
Sudan/Soudan 
Zaire/Za'!re 

Malawi 
Malaysia/Malalsie 

Notes 

1. Menlngococcal meningitis outbreaks In Africa, 1988-89 
(GDSR): From November - July, the following jurisdictions have 
reported the following number of cases (and fatalities): Benin 
1,919 (180); Cameroon 145 (11); Ethiopia40,349 (1,512); 
Nairobi, Kenya 730 (78); Mozambique 15 (4); Nigeria 3,490 
(696); Sudan 6,527 (680); Tanzania 422; and Togo 686 (60). 

2. Cholera outbreak In Africa (GDSR): The following countries 
have reported the following numbers of cases (and fatalities) 
(during the time period): Angola 1,102 (95) (30 May-26 June); 
Burundi 32 (O); Malawi 64 (16) (1 April-31 May); Mauritania 54 
(0) (2-12 June); Mozambique 183 (7) (30 April-3 June); Sao 
Tome and Principe 1,000 (31) (June-26 July); Senegal 400 (14) 
(July); Tanzania 55 (3) (4-15 May); Zaire 99 (6) (January); and 
northern Zambia. 

3. Lassa fever outbreaks (GDSR): From January - March, 41 cases 
(28 fatal) reported from southern Nigeria. 

4. Japanese encephalitis outbreaks (GDSR): 17,000 cases (6,000 
fatal) reported from India during last 4 years, in the north (Bichar 
and Uttar Pradesh states) and the south (Tamil Nadu and Kerala 
states); 1,403 cases (27% fatal) reported from Nepal from 
August-October, 1988. 

5. Malaria in Brazil (GDSR): In 1988, the incidence in 3 
Amazonian states - Maranhao, Para, and Rondonia -was nearly 
450,000 cases, or 60% of national total. Rondoniareported the 
highest crude attack rate of 17% of total population per year. 
F alciparum malaria predominates in the Amazon region. 

6. Malaria in Nicaragua (GDSR): 10,000 cases from 1 January-30 
April 1989, roughly double the 1988 incidence; 10%/alciparum, 
with no reported drug resistance. 

For abbreviations and sources of information, please refer to this 
report in the CDWR of 17 June (Vol. 15-24). 
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Notes 

1. Flambees de menlnglte menlngoccoccique en Afrlque, 1988-89 
(GDSR): Voici le nombre de cas (et de deces) signales de novembre a 
juillet: Benin 1919 (180); Cameroun 145 (11); Ethiopie 40 349 (1 512); 
Nairobi, Kenya 730 (78); Mozambique 15 (4); Nigeria 3 490 (696); 
Soudan 6 527 (680); Tanzanie 422; et Togo 686 (60). 

2. Flambees de cholera en Afrlque (GDSR): Voicilenombre de cas (et 
de deces) signales (au cours de la penode): Angola 1102 (95) 
(30 mai-26 juin); Burundi 32 (O); Malawi 64 (16) Wr avril-31 mai); 
Mauritanie 54 (0) (2-12juin); Mozambique 183 (7) (30 avril-3 juin): 
Sao Tome et Principe 1000 (31) (juin-26 juillet); Senegal 400 (14) 
(juillet); Tanzanie 55 (3) (4-15 mai); Za'ire 99 (6) (janvier); etnord de la 
Zambie. 

3. Flambees de fievre de Lassa (GDSR): De janvier a mars, 41 cas (28 
mortels) signales par le sud du Nigeria. 

4. Flam bees d'encephalite japonalse (GDSR): Au cours des 4 dernieres 
annees, 17 000 cas ( 6 000 mortels) recenses en Inde, dans le nord (Eta ts 
de Bichar et d'Uttar Pradesh) et le sud (Etats de Tamil Nadu et de 
Kerala). D'aofit a octobre 1988, 1 403 cas (27 % de cas mortels) 
signales par le Nepal. 

5. Paludlsme au Bresil (GDSR): En 1988, 3 Etats amazoniens 
(Maranhao, Para et Rondonia) ont connu une incidence de pres de 
450 000 cas, soit 60 % du total national. L'Etat de Rondonia a signale le 
taux d' atteinte brut le plus eleve, soit 17 % de la pOpl!lation to tale par 
annee. Le paludisme afalciparum predomine dans la region 
amazonienne. 

6. Paludlsme au Nical'agua (GDSR): Du 1 er janvier au 30 avril 1989, 
10 000 cas recenses, soit a peu pres 2 fois plus qu'en 1988; 10 % 
d'atteintes afalciparum, aucune pharmacoresistance signalee. 

Pour les abreviations et les sources d 'information, se reporter au rapport 
public clans le numero du 17 juin du RHMC (vol. 15-24). 
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