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Introduction

This report presents data on zoonoses/zoonotic agents occurring in animals, feedingstuffs, food, and man in Norway for the year 1999.

The report has been produced by the Norwegian Zoonosis Centre, which was established in 1999 at the National Veterinary Institute, in collaboration with the National Institute of Public Health.

The report is based on data and information provided by:

· The Directorate of Fisheries

· The National Health Screening Service 

· The National Institute of Public Health

· The National Veterinary Institute

· The Norwegian Agricultural Inspection Service

· The Norwegian Animal Health Authority

· The Norwegian Food Control Authority

The report was written by

· Merete Hofshagen, DVM, PhD, the Norwegian Zoonosis Centre

· Hilde Kruse, DVM, PhD, the Norwegian Zoonosis Centre

Sources of information regarding zoonoses and zoonotic agents 

Animal feed

The Norwegian Agricultural Inspection Service and the Directorate of Fisheries are responsible for the control of feedingstuffs for terrestrial animals and fish, respectively. 

Large resources are directed towards the control of Salmonella in animal feed. The authorities run official surveillance programmes. In addition, there are official minimum requirements of internal control for Salmonella in production plants for complete feedingstuffs. Moreover, there are requirements of internal control for Salmonella when importing feed materials of vegetable origin from the EEA area and third countries. 
Live animals

The Norwegian Animal Health Authority is responsible for monitoring and control of animal diseases and the regulations concerning treatment of animal waste. The Norwegian Animal Health Authority consist of the Chief Veterinary Officer and the central administration, nine Regional Veterinary Officers (RVO) and approx. 200 District Veterinary Officers (DVO). 

For certain diseases, e.g., salmonellosis, there are control programmes. For breeding bulls and boars and also in relation to import and export there are specific surveillance systems. In addition to these programmes and systems, surveillance is also achieved through clinical observation, laboratory examinations, and through meat inspection.

According to the Animal Diseases Act, the diseases are categorized in four groups; List A, List B, List C, and List D. Those diseases classified as List A, B, and C diseases are compulsory notifiable. All OIE List A diseases are categorized as List A diseases in Norway. OIE List B diseases are in Norway generally classified as either List A or List B diseases. 

· List A: Transmissible animal diseases which have the potential for very serious and rapid spread and which are of serious socio-economic importance or have serious public health consequence   (e. g., brucellosis and rabies). Occurrence or suspicion of any of these diseases must immediately be reported to the Norwegian Animal Health Authority.

· List B: Transmissible animal diseases which are of socio-economic importance or have public health consequences (e. g., salmonellosis, trichinellosis, tuberculosis, and echinococcosis). Occurrence or suspicion of any of these diseases must immediately be reported to the Norwegian Animal Health Authority. 

· List C:
Transmissible animal diseases of some importance (e. g., listeriosis). Occurrence or suspicion of such diseases not occurring or rarely occurring in Norway is immediately reported to the Norwegian Animal Health Authority. Occurrence of other List C diseases must not be notified immediately, but all cases are statistically reported monthly to the Norwegian Animal Health Authority. 

· List D: Other animal diseases.

Monitoring programmes for zoonotic agents are described under the specific chapters. Samples from animals are generally analysed by the National Veterinary Institute (brucellosis, tuberculosis, salmonellosis, and rabies) or by the Municipal Food Control Authorities (salmonellosis and trichinellosis). When a zoonotic disease is suspected or confirmed, the District Veterinary Officer informs the local health authority and the Municipal Food Control Authorities.

Food

The responsibility of food control in Norway lies with the Norwegian Food Control Authority, approximately 80 Municipal Food Control Authorities, and the Directorate of Fisheries. The Norwegian Food Control Authority co-ordinates all public food control activities, including meat inspection and official monitoring programmes, with the exception of control of fish products for export for which the Directorate of Fisheries is responsible. There are official surveillance programmes in regard to specific zoonotic agents that are administered by the authorities (see specific chapters). In addition, internal control is compulsory for food production and processing companies. Each year the Norwegian Food Control Authority initiates and funds several surveys regarding specific foodborne pathogens and specific food products. A specific survey involving products from EEA countries at retail level was initiated in 1999 after the border control in regard to EEA countries was abandoned when the EEA agreement was revised. This survey involves specific combinations of pathogens and food products of animal origin. Regarding food products entering Norway from third countries there are 16 Border Inspection Posts that are responsible for veterinary checks according to European legislation. Twelve of these control fish and fish products only.

In addition to the national surveillance programmes and surveys initiated by the Norwegian Food Control Authority, from which the data provided in this report are based upon, the Municipal Food Control Authorities each year perform a large amount of inspections and analyses, including analyses related to zoonotic pathogens. There are approximately 80 such units in Norway of which 65 have their own laboratory. Most laboratories are accredited or in the process of becoming accredited. The results from the additional analyses performed by the local laboratories represent important information in regard to the local food control. Unfortunately, these data from the various Municipal Food Control Authorities are not collated in a common database. Work is, however, going on in order to improve this. The Municipal Food Control Authorities also regularly initiate specific projects, sometimes in collaboration with other units. Data from such projects are gathered and presented in reports that are available to the central authorities as well as the public.

In general, regardless of the reason for sampling and analysis, whenever a zoonotic agent is detected in a food product, action is taken to prevent contaminated food products from posing a human health risk and to identify the source of contamination. The District Veterinary Officer is informed whenever there is a possibility that livestock is the source of the contamination.

The Norwegian Food Control Authority has since 1988 administered a voluntary notification system for food-associated illnesses including those caused by zoonotic agents such as salmonellosis, campylobacteriosis, yersiniosis, and VTEC infections. This system focuses on the implicated food rather than the patients. The Municipal Food Control Authorities collects results from epidemiological investigations as well as information received from the community population and, as far as possible, elucidate the causes of foodborne diseases. Incidents of sporadic disease and outbreaks of foodborne disease together with information about the contamination of the foodstuff (what went wrong) are reported to the Norwegian Food Control Authority where the results are processed and published in reports. Annually, a total of 100 – 250 incidents of foodborne disease (outbreaks and sporadic cases) are reported in this system. However, only 15 – 40 of these incidents are laboratory confirmed as food or waterborne. Most reported incidents involve outbreaks caused by non-zoonotic agents such as Bacillus cereus, Staphylococcus aureus and Clostridium perfringens. The notification system for food-associated illnesses is hampered by insufficient reporting, and only reveals the tip of the iceberg. Still, valuable information is collected which serves as useful input to food control and information strategies.
Humans 

The Norwegian Notification System for Infectious Diseases (MSIS) was implemented nationwide in 1975 and the National Institute of Public Health is in charge of this system. The main purpose of MSIS is the routine surveillance of infectious diseases, aiming at discovering clusters or epidemics so that preventive measures can rapidly be implemented. Mainly for historical reasons, a separate body, the National Tuberculosis Register of the National Health Screening Service, administers the surveillance of tuberculosis and other mycobacterial infections.

According to the Communicable Diseases Control Act, all microbiological laboratories analysing specimens from humans as well as all physicians are required to notify cases of certain diseases to the central unit of MSIS at the National Institute of Public Health. Notifiable conditions are classified according to reporting procedure: 

· Group A: Diseases (e.g., rabies) that must be notified immediately, both orally and in writing, to the local and central public health authorities. 

· Group B: Diseases (e.g., tuberculosis, brucellosis, salmonellosis, trichinellosis, rabies, campylobacteriosis, yersiniosis, and enterohemorrhagic Escherichia coli infections) that must be notified in writing the same day as the case is confirmed to the local and central public health authorities. 

A total of 58 infectious diseases have to be notified by identity of the infected person. When confirming a case, the microbiological laboratory sends a report to MSIS and a blank form directly to the clinician. The clinician fills in information such as name, date of birth, personal identification number, residence, laboratory data and place of acquisition, suspected source of infection etc., and submits the report to MSIS, where it is linked to the laboratory report. The clinicians send a copy of the report to the municipal medical officer.  

Feedback to the local health services is crucial. Weekly, a two-page newsletter, «MSIS-rapport», is sent free of charge to approximately 5000 subscribers, mainly health personnel. Tables are aggregated on a weekly, four-weekly, and yearly basis. The total numbers of cases as well as the numbers of indigenous and imported cases are given. Patients with no reported history of foreign travel in the incubation period are defined as indigenous cases (acquired in Norway). Patients who developed symptoms abroad or shortly after their return home are defined as imported cases (acquired abroad). Patients from whom a travel history is not available are recorded as being of unknown origin.

For the majority of notifiable diseases, and for all the relevant zoonoses, the case definition includes detection of the causative agent or antibodies against it when applicable. An exception is tuberculosis, for which confirmation can be based upon symptoms and X-ray. Only confirmed cases of a notifiable condition are reported. Thus, the specificity of the surveillance system is high. The sensitivity of the surveillance system on the other hand, may be much lower. Several factors influence the proportion of cases that are notified, including the proportion of cases seeking medical care, which again depends upon, among others, the severity of the disease and public awareness, doctors’ practice of testing, laboratories diagnostic procedures and methods used, and finally laboratories’ and clinicians’ propensity to report.

Demographic data

Human population in Norway as of Dec. 31s t, 1999

 (data provided by Statistics Norway)

Age group
   All 
Males
Females


< 1 year
59 372
30 485
28 887


1 to 4 years
243 015
124 773
118 242


5 to 14 years
592 330
304 038
288 292


15 to 24 years
544 122
277 343
266 779


25 to 44 years
1 330 900
678 497
652 403


45 to 64 years
1 025 726
518 169
597 557


65 years and older
683 032
283 835
399 197


Age unknown
0
0
0

All age groups
4 478 497
2 217 140
2 261 357

Livestock population in Norway as of Dec. 31s t, 1999
(data provided by Statistics Norway, preliminary figures)

Animal category
Animals
Herds

Cattle, total
1 030 962
30 043

Dairy cows (incl. in above total)
312 143
22 591

Goats, total
78 010
1 328

Dairy goats (incl. in above total)
51 329
748

Sheep



  Winter-fed sheep, total
953 621
22 811

Breeding sheep >1 year 
922 371
22 776

Swine 



Breeding animals > 6 months
90 200
3 677

Fattening pigs for slaughter 
1 378 400
6 324

Egg laying hens (>20 weeks of age)
3 181 286
4 045

Broilers, total no. for slaughter
23 355 600
approx. 400

Turkeys, total no. for slaughter 

111

Ducks, geese, total no. for slaughter

approx. 200

Number of animals slaughtered in 1999 

(data provided by Statistics Norway, except*)

Animal category
Slaughtered animals

Horse
2 373

Cattle
388 199

Goats
21 034

Sheep
1 149 633

Swine 
1 404 382

Poultry
33 402 377

Reindeer
45 857

Farmed salmon*
420 000** 

Farmed trout*
44 000**

* Data from the Directorate of Fisheries

** Amount in tons


Animals (excluding fish) imported to Norway in 1999

(data provided by the Norwegian Animal Health Authority)


Live animals
Semen doses
Embryos

Animal species
Individuals
Consignments
Doses
Consignments
Numbers
Consignments

Cattle
13
2
21 581
> 11
486
> 17

Sheep/goat


602
1
50
1

Pig
3
1
194
> 2



Reindeer*
4 809
8





Fur animals
301
7





Gallus gallus - birds
168 770
17





Gallus gallus - eggs
2 717 160
3





Turkey
7 037
42





Duck
540
1





Ostrich
4
1





Pigeon
340
17





Cage birds
5 448
> 175





Monkey**
10
2





Elk**
2
1





* For slaughter







** Zoo animals







Bovine tuberculosis caused by Mycobacterium bovis

Official status of Norway 

Bovine tuberculosis (M. bovis) was deemed eliminated from Norway in 1963. Bovine tuberculosis has been, and still is, effectively controlled. Norway has been granted the status of officially tuberculosis freedom of bovine herds (EFTA Surveillance Authority Decision No 67/94/COL of 27 June 1994). 

Monitoring system

Tuberculosis (M. bovis and M. tuberculosis) is a notifiable disease of all species (List B disease according to the Animal Diseases Act). Cases of tuberculosis in cattle would be combated by stamping out of the infected herd. The herd owner would get full compensation from the state for the value of the animals and the costs related to sanitation measures on the holding.

Surveillance of the disease is based upon the routine procedures concerning tuberculosis, which have to be followed at the meat inspection throughout the country, as well as the general monitoring of the clinical health status of the cattle population. Every bovine animal, except those slaughtered for on-the-farm consumption, is subjected to a post-mortem examination at the slaughterhouse (lymph node examination) by an official veterinarian according to Community legislation. If findings suggestive of tuberculosis are made, samples are submitted to the National Veterinary Institute for cultivation and histological examination. 

Should any suspicion of tuberculosis arise in live animals, tuberculin testing is carried out. Moreover, pathological/bacteriological examinations may be performed at autopsy if indicated. 

Tuberculin testing is an integral part of health control of bulls used as semen donors. All breeding bulls are tested routinely prior to being used as semen donors and annually thereafter at the semen collection centres. Positive results must be reported to the Norwegian Animal Health Authority, which will initiate further investigations.

Tuberculin testing is also done in relation to imports and exports. Cattle that are imported to Norway will be isolated for six months in order to fulfil Norwegian surveillance programmes. Tuberculin testing is performed in week 22 of the isolation period unless documentation indicates that it is unnecessary. 

Vaccination policy

Vaccination of animals against tuberculosis is prohibited.

Case definition

A case is defined as a single animal from which M. bovis or M. tuberculosis has been isolated. The herd is the epidemiological unit.

Methods used

· Routine post-mortem examination of slaughtered animals: Lymph node examination.

· Follow-up of animals suspected in routine post-mortem examination: Bacteriological and histological examination.
· Clinical indications: Tuberculin testing, pathology, and/or bacteriological examination.
· Tests of imports, exports and tests at AI stations: Tuberculin testing (intradermal comparative test). 

The tuberculin used for tuberculin testing is produced by the National Veterinary Institute.

Measures in case of positive findings

If M. bovis or M. tuberculosis is detected, the whole herd will be stamped out. In addition, epidemiological investigations will be initiated.
If post-mortem examinations of slaughtered animals give rise to findings suggestive of tuberculosis, samples are submitted to the National Veterinary Institute for bacteriological and histological examinations. 
Animals testing positive by the tuberculin test will be culled and subjected to post-mortem examination. The farm of origin will be subjected to restrictions, and relevant animals will be tuberculin tested.

Epidemiological history

Bovine tuberculosis (M. bovis) was deemed eliminated from Norway in 1963. During the period 1895-1896, 26% of 2195 tuberculin-tested herds were positive. In 1950, 18 herds were registered as being infected, while at the beginning of the 1960s only one or two infected herds were reported annually. Since bovine tuberculosis was deemed eliminated in Norway in 1963 it has only been recorded three times; in 1984 in two cattle herds and in 1986 in one cattle herd. These herds were in the same geographical area. The affected herds were slaughtered out and the premises cleaned and disinfected. The origin of the infection in these herds was probably a man with tuberculosis.

Results of the investigations in 1999 

See Table 1.1.1.

· Meat inspection: In 1999, 4 organs/processes from 3 slaughtered cattle were analysed for Mycobacterium sp. All samples were negative.

· Breeding bulls: All 400 tuberculin tests performed on breeding bulls at AI stations in 1999 were negative. All 86 tuberculin tests involving animals exported to Ireland were negative.

· Imported cattle: All tuberculin tests performed on imported cattle in 1999 were negative.

Tuberculosis caused by Mycobacterium bovis in other animal species

Official status of Norway

Bovine tuberculosis (M. bovis) in cattle was deemed eliminated from Norway in 1963, and Norway has been granted the status of officially tuberculosis freedom of bovine herds (EFTA Surveillance Authority Decision No 67/94/COL of 27 June 1994). In regard to other animal species, available data indicate that the prevalence of tuberculosis is at most negligible.

Monitoring system

For all animals, tuberculosis caused by M. bovis or M. tuberculosis is a notifiable disease (List B-disease according to the Animal Diseases Act).

Meat inspection, all food production animals except poultry:

Every slaughtered animal, except poultry, is subjected to meat inspection regarding tuberculosis (lymph node examination). If findings suggestive of tuberculosis are made, samples are submitted to the National Veterinary Institute for cultivation and histological examination. Should any suspicion of tuberculosis arise in live animals, tuberculin testing is carried out.

Pathological/bacteriological examinations may also be performed at autopsy if indicated. 

Farmed deer: 

During the year 2000, an official surveillance programme will be established in regard to farmed deer. Slaughtered animals are subjected to a post-mortem examination (lymph node examination). In addition, the intestines and mesenterial lymph nodes from animals older than 24 months that die or are put to death must be submitted for pathological examination and, if indicated, bacteriological examination.
Breeding boars:

Tuberculin testing is an integral part of health control of boars used as semen donors. All boars are tested routinely prior to being used as semen donors and annually thereafter at the semen collection centres. Positive results must be reported to the Norwegian Animal Health Authority who will initiate further investigations.

Imported animals:

Sheep and goats that are imported to Norway will be tuberculin tested in week 23 of the two years long isolation period.

Pigs that are imported to Norway will be tuberculin tested in week 7 of the two months long isolation period.

Deer that are imported to Norway will be tuberculin tested in week 5 of the two months long isolation period.

Vaccination policy

Vaccination of animals against tuberculosis is prohibited.

Case definition

A case is defined as a single animal from which M. bovis or M. tuberculosis has been isolated. The herd is the epidemiological unit.

Methods used

· Routine post-mortem examination of slaughter animals: Lymph node examination.

· Follow-up of animals suspected in routine post-mortem examination: Bacteriological and histological examination. 
· Dead farmed deer: Pathological examinations and, if indicated, bacteriological and histological examinations.
· Clinical indications: Tuberculin testing, pathology and/or bacteriological examination.
· Tests of boars at AI stations: Tuberculin test (intradermal comparative test).
· Tests of imported animals: Tuberculin test (intradermal comparative test).

The tuberculin used for tuberculin testing is produced by the National Veterinary Institute.

Measures in case of positive findings

If M. bovis or M. tuberculosis is detected in farm animals, the whole herd will be stamped out. In addition, epidemiological investigations will be initiated.
If post-mortem examinations of slaughtered animals including farmed deer give rise to findings suggestive of tuberculosis, samples are submitted to the National Veterinary Institute for bacteriological and histological examinations. 
Animals testing positive by the tuberculin test will be culled and subjected to post-mortem examination. The farm of origin will be subjected to restrictions, and relevant animals will be tuberculin tested.

Epidemiological history

Tuberculosis caused by M. bovis in other animal species than cattle has not been recorded in Norway after the disease was eliminated from cattle in 1963.

Results of the investigations in 1999

See Tables 1.1.2 and 1.1.3.

· Meat inspection: In 1999, 187 organs/processes from 93 pigs representing 50 different farms were collected during post-mortem examinations and analysed for the presence of Mycobacterium sp. Neither M. bovis nor M. tuberculosis were isolated. However, M. avium subsp. avium was isolated from 108 of these samples representing 80 pigs from 41 different farms. For other slaughtering animals, no suspect cases were identified.

· Farmed deer: For 1999, no farmed deer were diagnosed with tuberculosis. No suspect cases were identified.

· Breeding boars: All 424 boars that were tuberculin tested at AI stations in 1999, were negative.

· Imported animals: No imported animals tested in 1999 during the isolation period where tuberculin positive.

· Other animals: Three suspect cases were identified (one parrot, one elk, and one ferret), but none of these were diagnosed with tuberculosis. From the ferret, however, M. celatum was isolated.

Human tuberculosis caused by Mycobacterium bovis 

Monitoring system

Human tuberculosis caused by M. bovis or M. tuberculosis is a notifiable disease (Group B disease). Tuberculin-control is mandatory for immigrants to Norway coming from high-endemic areas. This control includes miniature X-ray for individuals 15 years or older. Screening for tuberculosis in certain risk populations has been conducted.

Vaccination policy

In Norway, the child vaccination programme has covered vaccination against tuberculosis since 1947. The BCG vaccine (live attenuated M. bovis) is offered to all children during junior high school (13-14 years old). In general, the immunisation coverage in Norwegian children is high, for tuberculosis it is estimated to be 98%. In Norway, the BCG vaccine gives approximately 80% protection against infection with M. tuberculosis and M. bovis. 

In addition to school children, the BCG vaccine is also offered to tuberculin-negative persons belonging to one of the following groups; teachers and other personnel in schools and children’s day-care, health care personnel, personnel on ships and in off-shore industry, military personnel, tuberculin negative immigrants to Norway, and non-vaccinated Norwegians travelling to high-endemic areas for a prolonged time-period.

The BCG vaccine used in Norway is produced by the National Institute of Public Health in Denmark and tested for identity and potency by the National Veterinary Institute in Norway. The tuberculin used for tuberculin testing is produced by the National Veterinary Institute.

Case definition

A confirmed case of M. bovis or M. tuberculosis infection is a case that has been confirmed by isolation of M. bovis or M. tuberculosis or any other method (e.g., PCR) specific for M. bovis or M. tuberculosis, respectively. Cases of tuberculosis that are diagnosed without laboratory confirmation (diagnoses based on clinical symptoms and X-ray examination) are also notified and included in the statistics. 

Methods used

· Clinical indications: Bacteriological examination, X-ray, pathology.

· Screening: Miniature X-ray, tuberculin testing.

Measures in case of positive findings

Epidemiological investigations are initiated in order to identify the source of infection whenever a case of tuberculosis is registered. Measures will be taken in order to prevent spread of the disease.

Epidemiological history

The incidence of human tuberculosis (M. bovis and M. tuberculosis) has steadily decreased during the last 50 years in persons of Norwegian origin. BCG vaccination was introduced in 1947 and was mandatory until 1995. Pasteurisation of milk for commercialisation became mandatory in 1951. Since 1977, the annual incidence rate in persons of Norwegian origin has decreased from 11 to 2.2 per 100 000. Most cases in recent years in this part of the population are recurrent cases in elderly patients. Along with increased immigration to Norway, the proportion of tuberculosis cases involving persons of non-Norwegian origin has increased during the last two decades (from less than 10% in 1977 to 66% in 1999).
The last case of domestically acquired tuberculosis caused by M. bovis was reported in 1994 in a 100-year old woman infected in her youth. Apart from this case, no indigenous cases of tuberculosis caused by M. bovis in man have been reported since 1977. Imported cases of tuberculosis caused by M. bovis are sporadically reported; in 1998 involving an immigrant from Somalia, in 1994 a patient infected in India, and in 1993 a patient born in Bangladesh. 
Since bovine tuberculosis in cattle was eliminated in Norway in 1963, an increasing proportion of tuberculosis in man is caused by M. tuberculosis. In recent years, almost all bacteriologically confirmed cases of tuberculosis in man have been caused by M. tuberculosis. 

Results of the investigations in 1999

See Table 1.3

· A total of 273 cases of tuberculosis were reported in 1999 (incidence rate: 6.2 per 100 000). For 192 cases the aetiological agent was identified (M. bovis in one case and M. tuberculosis in 191 cases). The remaining cases were not laboratory confirmed, but diagnosed based on clinical symptoms and X-ray examination. Of the 273 cases, 180 (66%) were imported (incidence rate in population of non-Norwegian origin: 69.9 per 100 000) and 93 cases were autochthone (incidence rate in population of Norwegian origin: 2.2 per 100 000).

· One case of tuberculosis caused by M. bovis was reported in 1999. This case was imported, and involved a woman, age group 25-44 years, from Sri Lanka.  

Bovine brucellosis 

Official status of Norway 

Bovine brucellosis was deemed eliminated from Norway in 1953. Norway has been granted the status of officially brucellosis freedom of bovine herds by the EFTA Surveillance Authority (EFTA Surveillance Authority Decision No 66/94/COL of 27 June 1994). 

Monitoring system

Bovine brucellosis has been a notifiable disease since 1903. Regardless of bacterial or animal species, brucellosis is a List A disease according to the Animal Diseases Act. Cases of brucellosis in bovine, ovine, and caprine animals would be combated by stamping out of the infected herd. The herd owner would get full compensation from the state for the value of the animals and the costs related to sanitation measures.

To document the absence of bovine brucellosis, all bulls being evaluated as potential semen donors are serologically tested before transfer to a semen collection centre and subsequently once a year. Tests are also carried out in connection with special breeding schemes and in connection with import and export. Imported cattle are tested in week 22 of the six months isolation period.  

A surveillance programme in cattle herds was established late 1999. Bulk milk samples from 20% of all dairy herds and blood samples from all animals older than two years in 20% of all beef breeding herds will be tested annually. Tests are also carried out on clinical indications.

Vaccination policy

Vaccination of animals against brucellosis is prohibited.

Case definition

An animal from which Brucella sp. has been isolated or an animal showing significant antibody titre to Brucella sp.. The herd is the epidemiological unit.

Methods used

Serology: 

· Test at AI stations and in relation to import and export: Agglutination method on individual serum samples.
· Surveillance of dairy herds: Antibody ELISA on bulk milk.
· Surveillance of beef herds: Antibody ELISA on pooled blood samples.
· Abortions: Antibody ELISA on individual paired blood samples.
Bacteriology:

· Clinical indications, including abortion.

Measures in case of positive findings

If bovine brucellosis is detected the whole herd will be stamped out. In addition, epidemiological investigations will be initiated. 

Epidemiological history

An offensive campaign to eliminate the disease was launched in 1935. In 1953, bovine brucellosis was deemed eliminated from Norway.  

Results of the investigations in 1999

See Table 2.1.1.

· All 610 individual animals examined in 1999 were negative. 

· All 1062 bulk milk samples representing 1062 dairy herds examined in 1999 were negative.

Ovine and caprine brucellosis

Official status of Norway 

Norway is considered as satisfying the criteria of officially brucellosis free status for sheep and goats (Commission Decision 97/232/EC of 3 March 1997).

Monitoring system

Brucellosis is a List A disease according to the Animal Diseases Act. Cases of brucellosis in bovine, ovine, and caprine animals would be combated by stamping out of the infected herd. The herd owner would get full compensation from the state for the value of the animals and the costs related to sanitation measures. 

There are no official monitoring programmes in regard to brucellosis in sheep and goats. However, tests are carried out in connection with import and export and on clinical indications. Animals that are imported will be tested for brucellosis in week 2 and 23 of the two years long isolation period.

Vaccination policy

Vaccination of animals against brucellosis is prohibited.

Case definition

An animal from which Brucella sp. has been isolated or an animal showing significant antibody titre to Brucella sp.. The herd is the epidemiological unit.

Methods used

· Serology, individual samples: Complement fixation test. 
· Bacteriology.

Measures in case of positive findings

If ovine or caprine brucellosis is detected the whole herd will be stamped out. In addition, epidemiological investigations will be initiated. 

Epidemiological history

Ovine and caprine brucellosis have never been recorded in Norway. 

Results of the investigations in 1999

See Table 2.1.2

· No cases were diagnosed in 1999. Two goats that were tested on clinical indications were found to be negative by serological testing.  

Porcine brucellosis

Official status of Norway

Porcine brucellosis (B. suis) has never been recorded in Norway.

Monitoring system

Brucellosis is a List A disease according to the Animal Diseases Act. 
All boars being evaluated as potential semen donors are tested routinely before transfer to a semen collection centre and subsequently once a year. Tests are also carried out in connection with special breeding schemes, on clinical indications, and in connection with import and export. Imported animals will be tested in week 4 of the two months long isolation period. 

Vaccination policy

Vaccination of animals against brucellosis is prohibited.

Case definition

An animal from which Brucella sp. has been isolated or an animal showing significant antibody titre to Brucella sp. The herd is the epidemiological unit.

Methods used

· Serology: Agglutination or complement fixation test based upon B. abortus antigens (cross reaction with B. suis antibodies).

· Bacteriology.

Measures in case of positive findings

If porcine brucellosis is detected the whole herd will be stamped out. In addition, epidemiological investigations will be initiated.

Epidemiological history

Porcine brucellosis (B. suis) has never been recorded in Norway.

Results of the investigations in 1999

See Table 2.1.3.

· All 560 boars that were tested for brucellosis at AI stations in 1999 were negative (923 tests). 

Human brucellosis

Monitoring system

Brucellosis in man is a notifiable disease (Group B disease).

Vaccination policy

Vaccination against brucellosis is not performed in Norway.

Case definition

A clinical case that is laboratory confirmed.

Methods used

· Serology: Antibody detection.

· Bacteriology.

Measures in case of positive findings

Cases are reported to the National Institute of Public Health and to the municipal medical officer in the municipality where the patient lives, according to the Norwegian Notification System for Infectious Diseases.

Suspected outbreaks are reported immediately to the municipal medical officer who notifies the National Institute of Public Health the same day. If a food or animal source is suspected, the municipal medical officer also informs the Municipal Food Control Authority or the District Veterinary Officer, respectively.  

If an outbreak is suspected, epidemiological investigations will be initiated in order to identify the source and prevent further cases.

Epidemiological history

Human brucellosis has always been a rare disease in Norway. During the period 1983-1998, only two cases of brucellosis, both imported, were reported; in 1997 a male immigrant from Turkey and in 1987 a Norwegian UN soldier stationed in Lebanon (B. melitensis). 

Results of the investigations in 1999

See Table 2.3

· One case of brucellosis was reported in 1999. This case, involving a man in the age group 25-44 years, had contracted the disease in Turkey. The source of infection was reported to be milk. The bacterial species is unknown as the diagnosis was done using a serological method that did not differentiate between species.

Salmonella sp. 
General introduction

Norway has achieved an efficient control of all serovars of Salmonella sp. in the domestic food production chain. Monitoring of Salmonella sp. in animal feed, live animals, and food has been carried out in Norway for many years, and stringent measures have been taken whenever a case has been detected. Any finding of Salmonella sp. in animals, humans, feed, or food is compulsory notifiable. 

From 1962 through 1998, Norway practiced a restrictive import policy in regard to live animals and food and feed of animal origin. Since January 1, 1999, Norway has been part of the internal market of the EU also on the veterinary sector through revision of the EEA agreement. However, Norway has been granted a status of official freedom from specific animal diseases. Furthermore, the EU has acknowledged Norway’s favourable salmonella situation. Similarly to Sweden and Finland, Norway can require additional guarantees in regard to Salmonella sp. when importing live animals and feed and food products of animal origin from the EU. 

There are several monitoring systems in place in order to monitor the prevalence of Salmonella sp., document the Norwegian situation, and prevent Salmonella sp. for being spread. In addition to the monitoring systems, special surveys and studies that are conducted for a limited time period provide additional epidemiological information. These systems, surveys, and studies are described below. Additional details are given in the separate chapters. 

As a general rule, analyses must be performed by laboratories that have been accredited for the methods used. For analyses of samples from food, feed, and live animals, the laboratories either use the Nordic Committee on Food Analyses (NMKL), method no. 71 or ISO no. 6579. The NMKL method no. 71 has been validated and considered equivalent to ISO no. 6579:1993 or revised editions, according to Commission Decision 97/278/EC. All isolations of Salmonella sp. from animal feed, live animals, food, and man are referred to the National Reference Laboratory at the National Institute of Public Health for confirmation. Here, serotyping is performed to identify serovar. Phage typing is performed for all S. Typhi and S. Paratyphi, for multiresistant S. Typhimurium, and for outbreak isolates of S. Typhimurium and S. Enteritidis. Antimicrobial susceptibility testing is done for all isolates of Salmonella sp.. 
Sources of information regarding Salmonella sp. in feedingstuffs

Extensive monitoring systems for Salmonella sp. in regard to feedingstuffs have been established in order to prevent animals from being exposed to contaminated feed. Feedingstuffs for both terrestrial animals and fish are covered by monitoring programmes. 

The feed industry is required to have in place an internal (process) control that also includes analyses for Salmonella sp.. The official authorities run surveillance programmes based upon random sampling in the establishments. Finally, control for Salmonella sp. is required in connection to importation.

If Salmonella sp. is detected in feedingstuffs, equipment, or production plants the relevant authority (for fish feed, the Directorate of Fisheries, and for other feedingstuffs, the Norwegian Agricultural Inspection Service) must be informed without delay. The establishment must take action according to a defined procedure to prevent the distribution of contaminated feed. Contaminated feed will be destroyed or heat-treated.

In addition to the monitoring programmes, feedingstuffs are subjected to analyses for Salmonella sp. in relation to epidemiological investigations and specific surveys and projects.
Feedingstuffs for terrestrial animals

In general, complete feedingstuffs and protein concentrates (supplementary feedingstuffs) intended for poultry, pigs, and cattle that are distributed must be subject to heat treatment until a core temperature of at least 81oC is reached. The entire batch must be heat-treated, and the production has to be performed in a production line where all the other feedingstuffs are subject to heat-treatment. 


According to the regulations for production of feedingstuffs, feed mills are required to have an internal (process) control programme implemented. This includes a sampling scheme for Salmonella sp. of minimum 3 samples per 14 days. Many feed mills do more analyses than the minimum requirement. Samples include raw materials and scrapings from critical control points. This system allows for early detection of Salmonella sp. in the feed mills. Results are reported to the Norwegian Agricultural Inspection Service.

The national production of meat and bone meal is subject to a continuous process control that includes analyses for Salmonella sp.. Positive results are reported to the Norwegian Animal Health Authority.

Establishments preparing feed for fur animals are required to analyse minimum one sample for Salmonella sp. per month. Results are reported to the Norwegian Agricultural Inspection Service.

Through an official surveillance programme run by the Norwegian Agricultural Inspection Service and described in the regulation for feedingstuffs, random samples of feedingstuffs for terrestrial animals are collected and analysed for the presence of Salmonella sp.. 

Imported feed materials of vegetable origin must be subjected to control for Salmonella sp. before distribution or use. Documentation that control for Salmonella sp. has been accomplished according to specified regulations must be provided to the Norwegian Agricultural Inspection Service. The number of samples depends on the size of the load and whether the feedingstuff is classified as high-risk (soy beans, maize, cotton seed, etc.) or low-risk materials. 

Surveys have revealed a high prevalence of Salmonella sp. in dog treats made from dried hide such as chewing bones. Dog treats made from hides that are imported from third countries must be accompanied with a certificate that documents that the lot has been controlled for Salmonella sp.. At the border control, sampling is done according to a specific scheme. 
Feedingstuffs for fish
Establishments producing fish feed are required to have in place an internal (process) control based on the HACCP-system according to the regulation for fish feed. This control must include analyses for Salmonella sp.. If Salmonella sp. is detected, the Directorate of Fisheries must be notified immediately.
Through an official surveillance programme run by the Directorate of Fisheries and described in the regulation for feedingstuffs for fish, random samples of feedingstuffs for fish are collected at the establishments and analysed for the presence of Salmonella sp.. 

Feed materials including fish meal imported from third countries must be subjected to control for Salmonella sp. according to a specified plan before distribution or use. A minimum of one sample per 50 tons must be tested for the presence of Salmonella sp.. The Directorate of Fisheries administers this import control.

Fish meal and fish oil

Establishments producing fish meal or fish oil are required to have in place an internal (process) control based on the HACCP-system according to the regulation for fish meal and fish oil. This control includes analyses for Salmonella sp.. Minimum one sample per 50 tons must be tested for the presence of Salmonella sp.. If Salmonella sp. is detected, the Directorate of Fisheries must be notified immediately.

Sources of information regarding Salmonella sp. in animals and food

The Norwegian Salmonella Control Programmes for Live Animals, Eggs, and Meat

Nation-wide official control programmes for Salmonella sp. was launched in 1995. These programmes covers both live animals (cattle, swine, and poultry) and meat products (cattle, swine, sheep, and poultry) and are designed similarly to the Swedish and Finnish salmonella control programmes. The aim of the programmes is to provide reliable documentation on prevalence of Salmonella sp. in the animal food production and to detect any increased occurrence of infections with Salmonella sp. among food production animals in Norway. If Salmonella sp. is detected, action is taken to prevent spread of the bacteria and epidemiological investigations are initiated in order to find and eliminate the source of the infection or contamination. Action includes restrictions on animal movement that are put on farms and not lifted before the infection has been eliminated. Poultry flocks infected with invasive serovars will be destroyed. Meat and poultry meat contaminated with Salmonella sp. will be destroyed.

The programme for live animals comprises analyses of faeces, meconium or organs from poultry (breeders, layers, and poultry for meat production) and breeder pigs as well as analyses of lymph nodes from randomly selected slaughtered cattle and pigs. The District Veterinary Officer is responsible for the sampling in the area concerned. Annually, the necessary total of samples to detect Salmonella sp. at an animal prevalence level of 0.1% (with 95% confidence level) is collected from the cattle and swine population at slaughter. In addition, all elite breeding pig herds and all poultry flocks exceeding a certain size are surveyed at herd level. Sampling of breeder flocks of Gallus gallus is carried out in accordance with the programme laid down in Annex III of Council Directive 92/117/EEC. Analyses must be performed by an officially approved laboratory.

Sampling of breeders in the Norwegian Salmonella Control Programmes

(according to Annex III of Council Directive 92/117/EEC)

Category of poultry
Size of hatchery1
Time of sampling
Number of samples

Grandparents



Rearing

Day old chickens2
10 chickens and 30 box linings 



1-2 weeks, 4 weeks, 9-11 weeks, 13 –14 weeks
60 faecal samples

During egg
production
Small
Hens: Every 2 weeks of production, last sample 2 weeks before slaughter
60 faecal samples


Large
Hens: Monthly, last sample 2 weeks before slaughter
60 faecal samples

      

Hatchery: Every 2 weeks of production3
50 organs or 250 meconium samples

Parents




Rearing

Day old chickens2
10 chickens and 30 box linings 



4 weeks, 2 weeks before egg production or transfer
60 faecal samples

During egg      
Small
Hens: Every 2 weeks of production
60 faecal samples

production
Large
Hatchery: Every 2 weeks of production3
50 organs or 250 meconium samples 

1 Small hatchery: <1000 eggs at the same time. Large hatchery: >1000 eggs at the same time.  

2 Six pooled samples consisting of  30 chicken box linings, and one pooled sample consisting of caecae from 10 birds.

3 One pooled sample taken from the hatchery consisting of either organs from 50 birds or meconium from 250 birds.

Sampling scheme for live animals in the Norwegian Salmonella Control Programmes (regarding breeder flocks – see separate table above)

Animal category (size of herd)
Time of sampling
Samples

Slaughtered pigs
random sample (3000 a year)
ileo-caecal lymph nodes

Slaughtered cattle
random sample (3000 a year)
ileo-caecal lymph nodes

Elite breeder pig herds 
all herds once a year
faecal samples

Poultry, table egg production



Pullets (>250 birds)
4 weeks of age, 2 weeks before transfer
60 faecal samples

Layers (>999 birds)
25-30 and 48-52 weeks of age
60 faecal samples

Layers (250-999 birds)
25-30 weeks of age
60 faecal samples

Poultry, meat production



Broilers
1-3 weeks before slaughter
60 faecal samples

Turkeys, ducks and geese (>50 birds)
1-3 weeks before slaughter
60 faecal samples

The control programme for red and white meat comprises analyses of randomly sampled swabs from carcasses of pigs, cattle, and sheep, neck skin samples from poultry carcasses, and samples of crushed meat collected at different meat processing establishments. Annually, a number of samples sufficient to detect Salmonella sp. at a prevalence level of 0.1% (with 95% confidence level) are collected from carcasses of cattle, swine, and sheep. Extensive monitoring of cutting plants and poultry slaughterhouses is also carried out.

Sampling scheme for food products of animal origin in the Norwegian Salmonella Control Programmes  

Category 
Time of sampling
Material

Carcasses of pigs
random sample (3000 a year)
swabs

Carcasses of cattle
random sample (3000 a year)
swabs

Carcasses of sheep
random sample (3000 a year)
swabs

Carcasses of poultry
1 sample from every slaughter flock and at least 5 samples a day in each slaughterhouse
neck skin 

Cutting plants and cold stores for fresh meat and poultry meat



Production capacity <2 tons
twice a year
crushed meat collected 

Production capacity 2-20 tons
once a month
at different locations 

Production capacity >20 tons
once a week


The Norwegian Salmonella Control Programmes have documented that so far live cattle, swine, and poultry in Norway as well as domestically produced food products of animal origin are virtually free from Salmonella sp.. The surveillance data indicate that the overall prevalence is below 0.1%. The few times Salmonella sp. has been detected, stringent measures have been implemented. It is emphasized that S. Enteritidis never has been detected in Norwegian poultry production.

Data provided by the Norwegian Notification System for Infectious Diseases in man (MSIS) show that annually approximately 80-90% of reported cases of salmonellosis have acquired the infection abroad. This illustrates that domestic food products of animal origin represent a negligible risk to the consumer in regard to Salmonella sp., an assumption that is supported by case-control studies.

Other sources of information regarding Salmonella sp. in live animals 

In addition to the testing performed in connection to the Norwegian Salmonella Control Programmes, live animals are tested for Salmonella sp. on clinical indications, in relation to import, in relation to epidemiological investigations, and in specific surveys or studies. Detection of Salmonella sp. is compulsory notifiable. If Salmonella sp. is detected in livestock, restrictions are imposed on the movement of animals from the farm, and epidemiological investigations to identify and eliminate the source of the infection are initiated. 
Other sources of information regarding Salmonella sp. in food 

In addition to the testing performed in connection to the Norwegian Salmonella Control Programmes, food products are tested for Salmonella sp. in relation to epidemiological investigations, as part of internal (process) control in the food production and food processing establishments, in relation to import (border control for food imported from third countries, and randomly in the market for food entering Norway from EEA countries), and as part of specific surveys and studies. 

Whenever Salmonella sp. is detected, action is taken to prevent people from being infected by contaminated food products and to identify and eliminate the source of the contamination.

Sources of information regarding salmonellosis in man 

The Norwegian Notification System for Infectious Diseases (MSIS) run by the National Institute of Public Health collects data regarding salmonellosis as well as other communicable diseases. Details about this notification system are given in the introductory chapter in this report. It is emphasised that the system distinguishes between indigenous and imported cases. Patients with no reported history of foreign travel in the incubation period are defined as indigenous cases (acquired in Norway). Patients who developed symptoms abroad or shortly after their return home are defined as imported cases (acquired abroad). Patients from whom a travel history is not available are recorded as being of unknown origin.

The National Reference Laboratory at the National Institute of Public Health must confirm all isolates of Salmonella sp.. 

Salmonella sp. in feedingstuffs

Monitoring system

Feedingstuffs, including meal for both terrestrial animals and fish, are covered by monitoring programmes. The feed industry is required to have in place an internal (process) control that also includes analyses for Salmonella sp.. The official authorities (for fish feed, the Directorate of Fisheries, and for other feedingstuffs, the Norwegian Agricultural Inspection Service) run surveillance programmes based upon random sampling in the establishments. Finally, control for Salmonella sp. is required in connection with import. More details are given in the general chapter on sources of information regarding Salmonella sp. in animals, feedingstuffs, and food.

Detection of Salmonella sp. is compulsory notifiable.

Case definition

A positive sample is a sample where Salmonella sp. has been detected.

A positive batch is a batch where Salmonella sp. has been detected in at least one sample.

Methods used

· Bacteriological examination according to the Nordic Committee on Food Analyses, method no. 71 (validated and considered equivalent to ISO no. 6579:1993 or revised editions, Commission Decision 97/278/EC), or ISO no. 6579.

· Confirmation, including serotyping, at the National Reference Laboratory.

Measures in case of positive findings

If Salmonella sp. is detected, the relevant authority must be informed without delay. The establishment must take action according to a defined procedure to prevent the distribution of contaminated feed. Contaminated feed will be destroyed or heat-treated.

Epidemiological history

Norway’s favourable salmonella situation is partly dependant upon an efficient control of animal feedingstuffs. Due to extensive monitoring during many years, stringent measures in case of positive findings, and restricted import of animal feedingstuffs, the feedingstuffs that Norwegian livestock are exposed to, are virtually free from Salmonella sp.. 

The official monitoring programmes rarely detects Salmonella sp. in domestically produced feedingstuffs. Surveys conducted in 1997, 1998, and 1999 have revealed a high prevalence of Salmonella sp. in imported dog treats made from dried hide such as chewing bones. 

Results of the investigations in 1999

See Tables 3.1.1 to 3.1.3.

· The monitoring programmes document an extremely low prevalence level of Salmonella sp. in domestically produced animal feedingstuffs.

Salmonella sp. in poultry breeders

Monitoring system

The Norwegian Salmonella Control programmes also include poultry breeders. Sampling of breeder flocks of Gallus gallus is carried out in accordance with the programme laid down in Annex III of Council Directive 92/117/EEC. Detection of Salmonella sp., irrespective of serovar, is compulsory notifiable.

Vaccination policy

Vaccination of poultry against salmonellosis is prohibited.

Case definition

A positive flock is a flock that is confirmed positive for Salmonella sp.. The flock is the epidemiological unit.

Methods used

· Bacteriological examination according to the Nordic Committee on Food Analyses, method no. 71 (validated and considered equivalent to ISO no. 6579:1993 or revised editions, Commission Decision 97/278/EC).

· Confirmation, including serotyping, at the National Reference Laboratory.

Measures in case of positive findings

The District Veterinary Officer, the Municipal Food Control Authority, and the local public health authority must be notified. Also, slaughterhouses and food production facilities receiving birds or eggs from an infected animal holding must be notified. Stringent restrictions including control of animal movement and control of person admission will be imposed on an infected animal holding.

If invasive Salmonella sp. (S. Gallinarum, S. Pullorum, S. Enteritidis, S. Berta, S. Typhimurium, S. Thomspson, S. Infantis) is detected, the whole animal holding will be destroyed. If non-invasive serovars are detected birds from the infected animal holding will be subjected to sanitation slaughter. Eggs from hatcheries where invasive Salmonella sp. have been detected will be destroyed. Eggs from hatcheries where non-invasive Salmonella sp. have been detected must be destroyed or pasteurised. If Salmonella sp. is detected in chicks, all chicks from the same hatchery machine must be destroyed. Holdings that have received infected chicks will be considered infected and restrictions will be imposed on these farms as well.

Whenever Salmonella sp. is detected in poultry breeders epidemiological investigations also including the feed suppliers will be initiated in order to find and eliminate the source of infection. There will be intensified sampling also in holdings that have had contact with the infected holding. Restrictions will be lifted when infected rooms have be cleaned and disinfected, bacteriological testing gives a negative test result, and the rooms have been empty for at least 30 days following cleaning and disinfection. 

Epidemiological history

The favourable salmonella situation in Norwegian poultry is partly dependant upon an efficient control of breeders. Due to extensive monitoring during many years, stringent measures in case of positive findings, and restricted import, poultry breeders in Norway are virtually free from Salmonella sp.. S. Enteritidis has never been detected in Norwegian poultry production.

In 1974, 1976, 1981 and 1995 Salmonella sp. was spread to a limited number of poultry farms when Salmonella sp. was temporarily established in a hatchery. Stringent measures were taken and restrictions were imposed on the farms affected until they were declared free of Salmonella sp. following intensified sampling.

Since the Norwegian Salmonella Control Programmes was initiated in the poultry breeder industry, Salmonella sp. has not been detected in poultry breeders in Norway.

Results of the investigations in 1999

See Table 3.2.1.

Salmonella sp. in animals (other than poultry breeders)

Monitoring system

The Norwegian Salmonella Control Programmes in live animals includes cattle, pigs, poultry breeders and poultry for egg and meat production. In addition, live animals are tested for Salmonella sp. on clinical indications, in relation to import and epidemiological investigations, and in specific surveys or studies. Detection of Salmonella sp., irrespective of serovar, is compulsory notifiable.

Case definition

A positive case is the unit (flock, herd, or individual animal) for which the sample tested is representative for. In general, the flock or herd is the epidemiological unit.

Methods used

· Bacteriological examination according to the Nordic Committee on Food Analyses, method no. 71 (validated and considered equivalent to ISO no. 6579:1993 or revised editions, Commission Decision 97/278/EC).

· Confirmation, including serotyping, at the National Reference Laboratory.

Vaccination policy

Vaccination of animals against salmonellosis prohibited.

Measures in case of positive findings

The District Veterinary Officer, the Municipal Food Control Authority, and the local public health authority must be informed. Also, slaughterhouses, dairies, and food production facilities receiving animals or animal products from an infected animal holding must be notified.

Stringent restrictions including control of animal movement and control of person admission will be imposed on an infected animal holding. Infected cattle or pigs must be isolated from other animals. Animals are not allowed to be sent to slaughter without permission from the District Veterinary Officer and if sent to slaughter, the District Veterinary Officer must notify the slaughterhouse so that sanitation slaughtering can be conducted. Milk from infected herds must be pasteurised. 

If invasive Salmonella sp. (S. Gallinarum, S. Pullorum, S. Enteritidis, S. Berta, S. Typhimurium, S. Thomspson, S. Infantis) is detected in poultry, the whole animal holding will be destroyed. If non-invasive serovars are detected birds from the infected animal holding will be subjected to sanitation slaughter. Eggs from holdings of layers where invasive Salmonella sp. have been detected will be destroyed. Eggs from holdings of layers where non-invasive Salmonella sp. have been detected must be pasteurised if they are to be used for human or animal consumption. Holdings that have received infected chicks will be considered infected and restrictions will be imposed on these farms as well.

Whenever Salmonella sp. is detected epidemiological investigations also including the feed suppliers will be initiated in order to identify and eliminate the source of infection. There will be intensified sampling, also in holdings that have had contact with the infected holding. 

Restrictions will be lifted in cattle and pig herds when all animals have been tested with a negative test result in two consecutive samplings with a minimum interval of 30 days. Following lifting of the restrictions, retesting will be conducted after approx. six months.

Epidemiological history

The salmonella situation in Norwegian animal husbandry is favourable. The Norwegian Salmonella Control Programmes have documented that Norwegian food production animals are virtually free from Salmonella sp.. The few times Salmonella sp. has been detected in an animal holding stringent measures have prevented further spread and ensured elimination of the infection. No outbreaks of salmonellosis in humans have been traced to Norwegian production animals.

In a survey conducted in 1994, none out of almost 8000 eggs were found to contain Salmonella sp.. This demonstrates the favourable salmonella situation in Norwegian layers. S. Enteritidis has never been detected in Norwegian poultry production.

S. enterica subsp. diarizonae has been isolated from healthy sheep in Norway. Carcasses found positive for S. enterica subsp. diarizonae are not used for human consumption, although the pathogenicity of this bacterium for humans probably is very low.

In 1997 a survey regarding Salmonella sp. in game ruminants was conducted. A total of 332 carcasses were examined (swabs and samples of raw meat) for the presence of Salmonella sp.. Salmonella sp. was not demonstrated in any of the samples, indicating a low prevalence of Salmonella sp. in Norwegian game ruminants

Several surveys have revealed that S. Typhimurium occur endemically among wild birds in Norway. In 1987 a domestic nationwide outbreak of S. Typhimurium infections was traced by molecular epidemiological methods to a chocolate factory that had been contaminated by wild birds during production. In 1996 a local domestic outbreak of S. Typhimurium infections occurred where the same serovar was isolated from both patients and from hedgehogs in the affected area. These data show that S. Typhimurium has been established in the wild fauna in Norway although the population of production animals is virtually free from Salmonella sp..

Results of the investigations in 1999

See Tables 3.2.2 and 3.2.3.

· A study regarding the occurrence of Salmonella sp. in wild birds has revealed that S. Typhimurium var. Copenhagen (4,12:i:1,2) frequently can be isolated from wild birds.

Salmonella sp. in food

Monitoring system

The Norwegian Salmonella Control Programmes for Live Animals, Eggs, and Meat covers in addition to live animals (cattle, swine, and poultry) meat products from cattle, swine, sheep, and poultry. In addition to the testing performed in connection to the Norwegian Salmonella Control Programmes, food products are tested for Salmonella sp. in relation to epidemiological investigations, as part of internal (process) control in the food production and food processing establishments, in relation to import (border control for food imported from third countries, and randomly in the market for food entering Norway from EEA countries), and as part of specific surveys and studies. 

Case definition

A sample from which Salmonella sp. has been isolated. 

Methods used

· Bacteriological examination according to the Nordic Committee on Food Analyses, method no. 71 (validated and considered equivalent to ISO no. 6579:1993 or revised editions, Commission Decision 97/278/EC).

· Confirmation, including serotyping, at the National Reference Laboratory.

Measures in case of positive findings 

Whenever Salmonella sp. is detected, the relevant authorities must be informed without delay. Contaminated food will be destroyed or withdrawn from the market. Actions will be taken to identify and eliminate the source of the contamination.

Epidemiological history

The Norwegian Salmonella Control Programmes have documented that so far live cattle, swine, and poultry in Norway as well as domestically produced food products of animal origin are virtually free from Salmonella sp.. The surveillance data indicate that the overall prevalence is below 0.1%. The few times Salmonella sp. has been detected, stringent measures have been implemented. It is emphasized that S. Enteritidis never has been detected in Norwegian poultry production.

A survey conducted in 1996-1997 in domestic grain documented that Norwegian grain is no significant source of Salmonella sp..

In surveys regarding Norwegian eggs and milk products produced from unpasteurized milk no Salmonella sp. has been isolated.

Data provided by the Norwegian Notification System for Infectious Diseases in man (MSIS) show that annually approximately 80-90% of reported cases of salmonellosis have acquired the infection abroad. This illustrates that domestic food products of animal origin represent a negligible risk to the consumer in regard to Salmonella sp..

Results of the investigations in 1999

See Table 3.3.

Human salmonellosis

Monitoring system

Salmonellosis is a notifiable disease (Group B disease). The notification system distinguishes between indigenous and imported cases (those with unknown origin are grouped together as «unknown»). Furthermore, the system distinguishes between the various serovars. The severity of the disease is also recorded (e.g., hospitalisation, septicaemia, fatality).

Case definition

A clinical compatible case from which Salmonella sp. has been isolated. 

Patients with no reported history of foreign travel in the incubation period are defined as indigenous cases. Patients who developed symptoms abroad or shortly after their return home are defined as imported cases. Patients from whom a travel history is not available are recorded as being of unknown origin.

Methods used

· Bacteriology (isolation of the agent from a clinical sample followed by mandatory confirmation, including serotyping, at the National Reference Laboratory).

Measures in case of positive findings

Cases are reported to the National Institute of Public Health and to the municipal medical officer in the municipality where the patient lives, according to the Norwegian Notification System for Infectious Diseases.

Suspected outbreaks are reported immediately to the municipal medical officer who notifies the National Institute of Public Health the same day. If a food or animal source is suspected, the municipal medical officer also informs the Municipal Food Control Authority or the District Veterinary Officer, respectively. 

Patients with work representing a risk for spread of the disease, e.g., in food production and health care, should stay away from such work while they are having symptoms. It is recommended that for these patients three consecutive faecal samples examined after the symptoms have disappeared should be negative before returning to work.

If an indigenous outbreak is suspected, epidemiological investigations will be initiated in order to identify the source and prevent further cases. For S. Typhimurium DT 104, also sporadic cases will be followed up.

For imported cases, the country of acquisition will be recorded. If information through international networks indicates that a case belongs to an outbreak, epidemiological investigations will be initiated.  

Epidemiological history

The recorded incidence of salmonellosis in Norway has increased during the last three decades with a special sharp rise in the early 1980s due to the emergence of S. Enteritidis. 

The majority of cases of salmonellosis (80-90%) have acquired the disease abroad. The number of reported cases of salmonellosis corresponds well with charter tourism to foreign countries; in years with an increased charter tourism, such as in the mid 1980s and in the period 1992-1998, the incidence of salmonellosis also increased, whereas in years with a lower charter tourism activity due to economical depression, such as in the period 1988-1991, the incidence of salmonellosis dropped.

Since 1984, S. Enteritidis has become the most common serovar reported, except for in 1987 when it was surpassed by S. Typhimurium due to a domestic outbreak traced to contaminated chocolate bars. While S. Typhimurium predominated in earlier years, S. Enteritidis has increased substantially from a low level in 1975-1982 to a peak in 1998 followed by a decrease in 1999. No increase of similar magnitude has been observed for any other serovar. The proportion of imported cases of S. Enteritidis infections is particularly high (> 90% among patients with known place of acquisition) as this pathogen does not occur in Norwegian poultry production. On the other hand, in the period 1995-1999, among those cases with S. Typhimurium infections with known place of acquisition, 22-61% were indigenous. This serovar, although not established among food animals in Norway, does occur in the Norwegian environment such as in wild birds.

Results of the investigations in 1999

See Tables 3.4.1 and 3.4.2.

· A total of 1434 cases of salmonellosis, excluding typhoid and paratyphoid fever, were reported in 1999 (incidence rate 32.0 per 100 000) of which 1124 (78%) are known imported. Of the 1434 cases, 322 (22%) were hospitalised. There were three reported deaths due to salmonellosis in 1999.

· Altogether 713 cases (50%) were due to S. Enteritidis of which 637 (89%) were imported, and 234 cases (16%) were due to S. Typhimurium of which 87 (37%) were imported.

· One domestic outbreak of salmonellosis (S. Typhimurium) occurred in 1999 in the municipality of Herøy. This outbreak involved 54 culture-confirmed cases. A case-control study and descriptive epidemiological analyses incriminated untreated drinking water as the source of infection. Molecular epidemiological studies indicated that the lake supplying the drinking water network had been contaminated by infected seagulls. 

· In addition to the cases of salmonellosis presented in Tables 3.4.1 and 3.4.2 and discussed above, a total of 30 cases of typhoid fever (S. Typhi) and 83 cases of paratyphoid fever (73 S. Paratyphi B, 9 S. Paratyphi A, 1 S. Paratyphi C) were reported during 1999. No deaths due to typhoid or paratyphoid fever were recorded in 1999.

· Of the 30 cases of typhoid fever, 28 were imported cases (Pakistan 19, India 4, Somalia 2, Ghana 1, Lebanon 1, Tunisia 1). In all, 27 cases (90%) involved individuals of non-Norwegian origin, mainly immigrants (especially children) from the Indian subcontinent returning from visits to their former countries of residence. 

· Of the 83 cases of paratyphoid fever, 78 were imported cases (Turkey 65, Pakistan 5, India 3, Morocco 2, Bolivia 1, Chile 1, Malaysia 1) and four were indigenous cases that had been infected secondarily to imported cases. In all, 9 cases (10%) involved individuals of non-Norwegian origin. Of the 78 imported cases, 65 were associated with an outbreak of S. Paratyphi B infections occurring in Alanya, Turkey during the summer of 1999. Investigations revealed that tourists from several European countries were involved in this outbreak. 

Trichinella in animals

Monitoring system

Trichinellosis is a notifiable disease (List B disease according to the Animal Diseases Act). There is an extensive control for trichinellosis in farmed animals at slaughtering. All pigs and since 1995 also all horses are examined. Wild boars and animals belonging to the badger or bear families must also be controlled for trichinas. This control is compulsory according to the Meat Inspection Act except for those animals slaughtered for on-the-farm consumption. 

As a preventive measure it is prohibited to feed pigs with unsterilised household offals. It is also prohibited to use dead fur animals as feed to farmed fur animals.

Case definition

An animal with a positive test in the official examination. 

Methods used

· Pigs: Diaphragm muscle analysed with an approved method; the compression method or one of two digestion methods (stomacher method or magnetic stirring method). For the digestion methods, up to 100 samples á 1 g can be analysed as a pooled sample. 

· Horses: Tongue- or the masseter muscles analysed with an approved digestion method; stomacher method or magnetic stirring method. A total of 10 g per carcass is sampled. For analyses, 5 g per animal is included in a pooled sample of maximum 100 g.

Measures in case of positive findings

All pig carcasses that are included in a positive pooled sample will be retested: 20 g sample per carcass will be analysed by pooling of five and five samples, thus 20 analyses á five animals will be performed for each positive pooled sample. If a pooled sample of five pigs is positive, each pig will be tested individually (20 g sample). All horse carcasses that are included in a positive pooled sample will be retested: Samples á 10 g will be analysed individually.

Detection of Trichinella must be reported immediately. Positive carcasses are condemned. Farms delivering positive carcasses will be identified. The following six months animals from such farms will be given special attention at slaughter. For pig carcasses the sample size for the digestion method will be increased to 2 g.

If trichinellosis is diagnosed in a farmed fox, the animal holding will get official restrictions (not allowed to sell animals, carcasses must be combusted, epidemiological investigations will be initiated).

Epidemiological history

Trichinellosis is only found sporadically in farmed animals and was last found in two pig herds in 1994. This was the first report of trichinellosis in pigs since 1981. 

Trichinellosis was diagnosed in farmed foxes on three farms in the northern parts of Norway in the early 1990s when suspect cases were examined at autopsy. By the end of 1999, two of these animal holdings had official restrictions due to trichinellosis in farmed foxes.

Trichinellosis occurs among wild foxes and polar bears at the archipelago of Svalbard.

Results of the investigations in 1999

See Table 4.1

· No cases of trichinellosis among slaughtered pigs and horses were reported in 1999.

· Two animal holdings had official restrictions due to trichinellosis in farmed foxes.

Human trichinellosis

Monitoring system

Trichinellosis in man is a notifiable disease (Group B disease).

Case definition

A clinical compatible case that is laboratory confirmed.

Methods used

· Muscle biopsy and histopathology (demonstration of Trichinella larvae in tissue).

· Serology.

Measures in case of positive findings

Cases are reported to the National Institute of Public Health and to the municipal medical officer in the municipality where the patient lives, according to the Norwegian Notification System for Infectious Diseases.

Suspected outbreaks are reported immediately to the municipal medical officer who notifies the National Institute of Public Health the same day. If a food or animal source is suspected, the municipal medical officer also informs the Municipal Food Control Authority or the District Veterinary Officer, respectively. 

If a reported case is indigenous, epidemiological investigations will be initiated in order to identify the source and prevent further cases.

For imported cases, the country of acquisition will be recorded. If information through international networks indicates that a case belongs to an outbreak, epidemiological investigations will be initiated.  

Epidemiological history

Human trichinellosis acquired in Norway is very rare, the last case being reported in 1980. Occasionally, trichinellosis is diagnosed in immigrants. The last two cases of imported trichinellosis were reported in 1996 and involved immigrants from the former Yugoslavia. 

Results of the investigations in 1999

See Table 4.2.

· No cases of human trichinellosis were reported in 1999.

Rabies in animals

Monitoring system

Rabies is a notifiable disease (List A disease according to the Animal Diseases Act). Infected animals will be destroyed and measures taken to prevent further cases.

Mainland Norway is recognized as rabies free. There are no official monitoring programmes regarding rabies. However, the disease must be reported immediately on clinical suspicion. Dogs and cats entering Norway from countries not considered rabies free are subject to four months in an officially approved quarantine station followed by a two months period of private isolation. However, dogs and cats from EEA countries not considered free of rabies are permitted to enter Norway without quarantine if they are vaccinated against rabies and provided they have a sufficient antibody titre.

Vaccination policy

Vaccination against rabies is not done on a routine basis because rabies does not exist on mainland Norway.

A vaccine containing inactivated rabies virus antigen is available for dogs and cats that will be brought out of Norway to a country not considered free of rabies.

Dogs and cats from EEA countries not considered free of rabies are permitted to enter Norway without quarantine if they are vaccinated against rabies and provided they have a sufficient antibody titre (>0.5 IU).

Case definition

A case that is laboratory confirmed.

Methods used

· Clinical indications: Immunhistology, isolation of virus. 

· Test regarding vaccine response: Serology.

Measures in case of positive findings

Infected animals will be destroyed and measures taken to prevent further cases.

Epidemiological history

Rabies in animals has never been recorded in mainland Norway. The disease has sporadically been diagnosed in fox, reindeer, and seal in the archipelago of Svalbard, the last time being in 1992 (22 animal cases reported in the period 1980-1992). However, transmission of rabies to man has never occurred in Svalbard.

Results of the investigations in 1999

See Table 8.1.

· No cases of rabies in animals were reported in 1999.

Rabies in man

Monitoring system

Rabies in man is a notifiable disease (Group A disease).

Vaccination policy

A rabies vaccine containing inactivated virus is available for the following indications: pre-exposure prophylaxis to at risk individuals (e.g., veterinarians) travelling to high-endemic areas for a prolonged time period, and post-exposure prophylaxis to individuals presumably exposed to rabies virus abroad or in the archipelago of Svalbard. The post-exposure prophylaxis includes specific antiserum in addition to the vaccine. 

Case definition

A clinical case that is laboratory confirmed.

Methods used

· Detection of viral antigens by an immuno-fluorescence test in neurological tissue (usually brain) in connection to post-mortem examination or identification of an antibody titer greater than the threshold value in serum or CSF in an unvaccinated person.

Measures in case of positive findings

Cases are reported to the National Institute of Public Health and to the municipal medical officer in the municipality where the patient lives, according to the Norwegian Notification System for Infectious Diseases.

Epidemiological investigations will be initiated and measures taken to prevent further cases.

Epidemiological history

Human rabies was last described in Norway in 1815. 

Results of the investigations in 1999

· No human cases were reported in 1999.

Thermophilic Campylobacter sp. in animals

Monitoring system

Isolation of thermophilic Campylobacter sp. from animals is not compulsory notifiable.

There are no monitoring programmes in regard to thermophilic Campylobacter sp. in animals. Information is achieved through specific surveys run by the food control authorities, the industry or research institutes, and through diagnostic laboratory tests.

Case definition

An animal/poultry flock from which thermophilic Campylobacter sp. has been isolated

Methods used

· Bacteriology (isolation of thermophilic Campylobacter sp. from a faecal specimen followed by confirmation including typing at the National Reference Laboratory). 

Measures in case of positive findings

None. However, the poultry industry has been using prevalence data as an incentive for improving the hygienic conditions on poultry farms.

Epidemiological history

Norwegian studies have shown that many species of wild birds, especially crows and seagulls, frequently are carriers of thermophilic Campylobacter sp. Thermophilic Campylobacter sp. have also been isolated from poultry, dogs, cats, pigs, sheep, cattle, and flies, and only sporadically from wild mammals. In a study conducted in Oslo in 1983, thermophilic Campylobacter sp. was isolated from 22% of the dogs and 12% of the cats tested. 

The prevalence of thermophilic Campylobacter sp. in Norwegian broiler flocks has been studied twice. In 1990, 18% of the flocks tested were infected, whereas this proportion had decreased to 4% in 1997-1998. This reduction is attributed to an increased focus on the importance of good hygienic conditions in the poultry production, especially the need for hygienic barriers and disinfection of drinking water.  

Results of the investigations in 1999

See Table 5.1.

· In a survey conducted by the Municipal Food Control Authority in Midt-Rogaland regarding the occurrence of thermophilic Campylobacter sp. in cattle, 46 out of 128 (35.9%) herds tested in 1999 were found to be positive.

Thermophilic Campylobacter sp. in food

Monitoring system

There are no monitoring programmes in regard to thermophilic Campylobacter sp. in food. However, the Norwegian Food Control Authority or the Municipal Food Control Authorities regularly initiates surveys in regard to the occurrence of Campylobacter sp. in various food products especially poultry. Surveys are also being conducted by the food industry and research institutes. Analyses in regard to thermophilic Campylobacter sp. are also performed in relation to the food control done by the Municipal Food Control Authorities.

Case definition

A food sample from which thermophilic Campylobacter sp. has been isolated.

Methods used

· Bacteriology (Nordic Committee on Food Analyses, method no. 119). 

· Confirmation including typing at the National Reference Laboratory.

Measures in case of positive findings

Findings in ready-to-eat food products will result in withdrawal from the market of the contaminated food. Should an outbreak occur, the food control authorities will decide on what action to take.

Epidemiological history

Strains of thermophilic Campylobacter sp. have often been isolated from surface water. Case-control studies conducted in Norway have identified consumption of untreated drinking water as the most important risk factor in regard to human campylobacteriosis followed by daily contact with dogs/cats, consumption of poultry purchased during visits in neighbour countries, and consumption of barbecued meat. Consumption of domestically produced poultry has not been identified as a significant risk factor in any of these studies. However, it is recognized that a limitation with case-control studies is the difficulty of identifying risk factors with a low odds ratio when the number of enrolled cases is small. As the consumption of poultry is significant among most consumers and the consumption steadily increasing, consumption of poultry may still be an important source of human campylobacteriosis.

In a survey conducted in 1995, only one out of 255 (0.4%) of heat treated broilers were positive for thermophilic Campylobacter sp.. This indicated that cross contamination of heat treated from raw products is not a significant problem.

In a survey conducted in 1996-1997, thermophilic Campylobacter sp. was isolated from 10.2% of fresh chilled poultry products and from 2.3% of frozen poultry products. In 1998, thermophilic Campylobacter sp. was isolated from 4.5% of fresh chilled poultry products. 

Results of the investigations in 1999

See Table 5.2.

· In a survey conducted by the Municipal Food Control Authority in Bergen, thermophilic Campylobacter sp. were isolated from nine (8.9%) of 101 samples of fresh poultry meat. 

· In a survey regarding poultry meat imported from the EEA area, 17 (12.8%) out of 133 units of fresh poultry meat investigated were positive for thermophilic Campylobacter sp.. All four samples of processed food containing poultry meat were negative for thermophilic Campylobacter sp.. 

Human campylobacteriosis

Monitoring system

Human campylobacteriosis (caused by Campylobacter sp.) is a notifiable disease (Group B disease). The notification system does not distinguish between the various species. 

Case definition

A clinically compatible case from which Campylobacter sp. has been isolated.

Methods used

· Bacteriology (isolation of Campylobacter sp. from faecal samples followed by voluntary confirmation at the National Reference Laboratory).

Measures in case of positive findings

Cases are reported to the National Institute of Public Health and to the municipal medical officer in the municipality where the patient lives, according to the Norwegian Notification System for Infectious Diseases. Suspected outbreaks are reported immediately to the municipal medical officer who notifies the National Institute of Public Health the same day. If a food or animal source is suspected, the municipal medical officer also informs the Municipal Food Control Authority or the District Veterinary Officer, respectively. If an indigenous outbreak is suspected epidemiological investigations will be initiated in order to identify the source and prevent further cases.

Patients with work representing a risk for spread of the disease, e.g., in food production and health care, should stay away from such work while they are having symptoms. It is recommended that for these patients three consecutive faecal samples examined after the symptoms have disappeared should be negative before returning to work.

Epidemiological history

Since the beginning of the 1990s there has been a significant increase in the incidence of campylobacteriosis in Norway. From 1997 to 1999 the increase was more than 70% (from 1174 reported cases in 1997 to 2027 in 1999). In 1998, campylobacteriosis for the first time surpassed salmonellosis as the most frequently reported bacterial cause of acute gastroenteritis in Norway, and this tendency continued in 1999. Most cases are sporadic. Surveys indicate that the vast majority (~80%) of reported cases are due to C. jejuni, and that C. coli is the cause of most of the remaining cases.

Approximately 60% of the cases are imported. The increased incidences detected in 1998 and 1999 were caused by a rising number of cases of domestic as well as foreign origin. Case-control studies conducted in Norway during the 1990s have identified consumption of untreated drinking water as the most important risk factor for domestically acquired campylobacteriosis, followed by daily contact with dogs/cats, consumption of poultry purchased during visits in neighbour countries, and consumption of barbecued meat.

Results of the investigations in 1999

See Table 5.3.

· A total of 2027 cases (incidence rate 45.2 per 100 000) were reported of which 1099 (54%) are known to be imported. The number of cases rose by 19% from 1998 when 1700 cases were notified. Thus, Campylobacter sp. strengthened its position as the most frequently reported bacterial cause of acute gastroenteritis in Norway.

· Two outbreaks were identified; one involving three reported cases caused by unpasteurised milk, and one involving six reported cases caused by mud splashes during a bicycle race.

Listeria monocytogenes in animals

Monitoring system

Listeriosis is a List C disease (according to the Animal Diseases Act). There are no monitoring programmes in regard to L. monocytogenes in animals. Information is achieved through clinical practice and laboratory examinations.

Case definition

Clinical diagnosis or isolation or histopathological evidence of L. monocytogenes.

Methods used

· Bacteriology (isolation, species identification) on clinical specimens.

· Histopathology.

Measures in case of positive findings

Normally none.

Epidemiological history

Listeriosis is endemic in Norway with clinical cases sporadically occurring especially among sheep.

Results of the investigations in 1999

· A total of 361 cases were reported based on clinical examinations; 340 sheep, 18 goats, and 3 cattle. 

· Bacteriological examinations identified 28 cases of L. monocytogenes infection in animals in 1999: 21 sheep, 3 cattle, 2 goats, 1 pig, and 1 pheasant.

· Histopathological examinations identified 3 cases (sheep) of listeriosis.

Listeria monocytogenes in food

Monitoring system

There are no official monitoring programmes in regard to L. monocytogenes in food products (except for smoked salmon exported to the USA according to a specific agreement between Norway and the USA). However, each year the Norwegian Food Control Authority initiates several surveys regarding the occurrence of different pathogens in various food products. 

Analyses regarding L. monocytogenes are also performed in relation to internal control in the industry (especially in regard to fish and fish products) and as part of food control carried out by the Municipal Food Control Authorities. These data are, however, not collected. 

Case definition

A sample from which L. monocytogenes has been isolated.

Methods used

· Bacteriology (Nordic Committee on Food Analyses, method no. 136, Qualitative method).

· Serotyping. 

Measures in case of positive findings

Surveys / food control: The Norwegian Food Control Authority recommends that findings of L. monocytogenes in ready-to-eat food products with a shelf life longer than 15 days and in which the bacteria easily can grow, should result in recall from the market of the corresponding lot. The producer is recommended to review production routines and shelf-life of the product. Findings of L. monocytogenes in some specified heat-treated products (e.g. soft cheese) would result in recall of the corresponding lot.

Internal control: Corrective actions will be taken according to the frequency of positive findings, product type, step of process at which the isolation was done, and whether the product is a ready-to-eat-product or special dietary products.

Epidemiological history  

In general, the occurrence of L. monocytogenes in raw food products is low.

Processed ready-to-eat products have been identified as a source of listeriosis in the Nordic countries. Data indicate that the occurrence of L. monocytogenes in ready-to-eat products seems to be caused by cross-contamination rather than insufficient heat processing. Only one foodborne outbreak of listeriosis has been registered in Norway. In 1992 an outbreak involving eight reported cases was traced to contaminated, vacuum packed cold cuts from a Norwegian meat producer. 

In a survey conducted in 1994, the prevalence of L. monocytogenes in samples of vacuum packed cold cuts and smoked salmon was 1.7% and 7.8%, respectively. The prevalence in smoked salmon had decreased to 3.4% in a survey conducted in 1996-1997. In a survey conducted in 1995 involving ready-to-eat poultry products the prevalence was 0.4%. The occurrence of L. monocytogenes in processed ready-to-eat products seems to be on the wane. Targeted efforts by the food industry and control authorities are major reasons for this improvement.

Fermented salmon is a traditional food product in Norway that is consumed without heat treatment. Studies have revealed that a large proportion of samples may contain L. monocytogenes, often in high concentrations (up to 2000 per gram). Some Municipal Food Control Authorities have advised those persons belonging to risk populations to avoid this product.  

Results of the investigations in 1999

See Table 7.2.

· Survey of imported milk products made from unpasteurised milk: Three (2.5%) of 121 samples were positive for L. monocytogenes. These were samples of Raclette cheese imported from France (three of 13 samples positive, 23%). 

· Survey of domestically produced milk products made from unpasteurised milk: One (0.4%) of 282 samples was positive for L. monocytogenes (a cheese made from cow milk).
· Survey of bulk milk at Norwegian dairy farms: None of 336 samples from cattle bulk milk were positive for L. monocytogenes. Four (4%) of 100 samples from goat bulk milk were positive for L. monocytogenes.

· Survey of fruits and vegetables: One (0.2%) of 473 samples was positive for L. monocytogenes. This represented one (1%) of 93 samples of lettuce.

Human listeriosis

Monitoring system

Infection with Listeria monocytogenes is a notifiable disease in Norway (Group B disease).

Case definition

A clinical compatible case from which L. monocytogenes has been isolated. 

Methods used

· Bacteriology (isolation of L. monocytogenes from a normally sterile site followed by voluntary confirmation at the National Reference Laboratory).

Measures in case of positive findings

Cases are reported to the National Institute of Public Health and to the municipal medical officer in the municipality where the patient lives, according to the Norwegian Notification System for Infectious Diseases.

Suspected outbreaks are reported immediately to the municipal medical officer who notifies the National Institute of Public Health the same day. If a food or animal source is suspected, the municipal medical officer also informs the Municipal Food Control Authority or the District Veterinary Officer, respectively. 

If an indigenous outbreak is suspected, epidemiological investigations will be initiated in order to identify the source and prevent further cases.

For imported cases, the country of acquisition will be recorded. If information through international networks indicates that a case belongs to an outbreak, epidemiological investigations will be initiated.  

Epidemiological history

Since 1982, the number of notified cases has varied from 2-21 (mean 12 cases, median 9 cases). The incidence rate has varied from 0.05-0.5 per 100 000. Most of the cases are sporadic, occurring in elderly individuals or persons with underlying disease. A few congenital cases are also being reported. The last outbreak occurred in 1992. This outbreak involving eight reported cases was traced to contaminated, vacuum packed cold cuts from a Norwegian meat producer.

Results of the investigations in 1999

See Table 7.3.

· In 1999, 19 cases of listeriosis were notified (incidence rate 0.4 per 100 000). All cases were sporadic. One case was congenital, the remaining involving adults with underlying disease or elderly persons. Three of the cases died. All cases had acquired the infection in Norway, or the place of acquisition was unknown. 

Yersinia enterocolitica in animals

Monitoring system

There are no official monitoring programmes in regard to Y. enterocolitica in animals. Information is achieved through specific surveys run by the industry or research institutes.

(As regard to Y. pseudotuberculosis, information will be obtained through diagnostic examination performed on clinical indication).

Case definition

An animal from which Y. enterocolitica has been isolated.

(As regard to Y. pseudotuberculosis, a case is defined as an animal from which Y. pseudotuberculosis has been isolated).

Methods used

· Bacteriology. 

Measures in case of positive findings

None.

Epidemiological history

Norwegian surveys have revealed that Y. enterocolitica serogroup O:3 frequently can be isolated from Norwegian pigs. In a survey conducted in the1980s, Y. enterocolitica O:3 was isolated from the oral cavity and the carcass surface of 83% and 63% of the carcasses tested, respectively. This indicates that a large proportion of Norwegian pigs are carriers of human pathogenic Y. enterocolitica.

Apathogenic strains of Y. enterocolitica have been isolated from many different animal species, both domestic and wild, including mammals, birds, and fish. This indicates that apathogenic strains of Y. enterocolitica occur ubiquitously in both terrestrial and aquatic environments.

Results of the investigations in 1999

See table 10.1. 

· There are no data available regarding the occurrence of Y. enterocolitica in animals for the year 1999. 

· As regard to Y. pseudotuberculosis, no cases were identified during 1999.

Yersinia enterocolitica in food

Monitoring system

There are no official monitoring programmes in regard to Y. enterocolitica in food. However, each year the Norwegian Food Control Authority initiates several surveys regarding the occurrence of different pathogens in various food products. In 1999, a survey involving lettuce (both imported and domestically produced) also included analyses in regard to Y. enterocolitica.

Case definition

A sample from which Y. enterocolitica has been isolated or that is positive by PCR.

Methods used

· Bacteriology (Nordic Committee on Food Analyses, method no. 117) followed by confirmation including serotyping at the National Reference Laboratory.

· PCR (detection of the presence of pathogenic Y. enterocolitica).

Measures in case of positive findings

None.

Epidemiological history

Pork products are generally considered as the most important source of yersinosis in humans. A Norwegian case-control study identified consumption of such products as an important risk factor in addition to untreated drinking water and a general preference for undercooked meat. Surveys conducted during the 1980s revealed that a large proportion of Norwegian pigs were carriers of Y. enterocolitica serogroup O:3 and that the same variant frequently could be isolated from pig carcasses. 

Since 1994 a reduction in the incidence of yersinosis in humans have been identified. This decline has coincided with the gradual introduction of improved slaughtering routines that aid in preventing carcasses from becoming contaminated with Y. enterocolitica. In 1997-1998, 300 samples of raw pork products from different slaughterhouses in Norway were analysed by both a traditional culturing method (NMKL method no. 117) and a nested PCR method for the presence of Y. enterocolitica. By use of the culturing method Y. enterocolitica O:3 was isolated from six (2%) of the samples. PCR indicated the presence of pathogenic Y. enterocolitica in 50 (17%) of the samples. These results indicate that the prevalence of pathogenic Y. enterocolitica in Norwegian pork products have decreased since the previous similar survey was conducted in 1988-1989. This decrease is most likely due to changes in the slaughtering routine, especially the introduction of the «bagging» technique (enclosure of the rectum in a plastic bag). 

Results of the investigations in 1999

See Table 10.2.

· All 93 lettuces tested for the presence of Y. enterocolitica were negative by bacteriological examination. The use of a PCR method, however, indicated the presence of pathogenic Y. enterocolitica in five samples (5%) (two of 53 samples of Norwegian origin, two of 26 imported products, and one of 14 samples with unknown origin).

Human yersiniosis

Monitoring system

Human yersiniosis is a notifiable disease (Group B disease).

Case definition

A clinical case that is laboratory confirmed.

Methods used

· Bacteriology (isolation of Yersinia enterocolitica from faecal samples followed by voluntary confirmation at the National Reference Laboratory).

· Serology.

Measures in case of positive findings

Cases are reported to the National Institute of Public Health and to the municipal medical officer in the municipality where the patient lives, according to the Norwegian Notification System for Infectious Diseases.

Suspected outbreaks are reported immediately to the municipal medical officer who notifies the National Institute of Public Health the same day. If a food or animal source is suspected, the municipal medical officer also informs the Municipal Food Control Authority or the District Veterinary Officer, respectively. 

Patients with work representing a risk for spread of the disease, e.g., in food production and health care, should stay away from such work while they are having symptoms. It is recommended that for these patients three consecutive faecal samples examined after the symptoms have disappeared should be negative before returning to work.

If an indigenous outbreak is suspected, epidemiological investigations will be initiated in order to identify the source and prevent further cases.  

Epidemiological history

The vast majority of cases are sporadic, and about 25-30% are imported. The most common serotype is O:3.

In the years 1982-1994 the number of notified cases varied between 154 and 274 (mean 187, median 182). From 1994 a steady decline in yersiniosis reports began. In subsequent years the number of cases fell to 149 (1995), 121 (1996) and 108 (1997). This decline coincided with the gradual introduction of improved slaughtering routines, which resulted in reduced contamination with Y. enterocolitica on the surface of pig carcasses. The decline was interrupted in 1998, when a slight increase was recorded, but in 1999 a new decrease was recorded.

Results of the investigations in 1999

See Table 10.3.

· A total of 125 cases were reported in 1999 (incidence rate 2.8 in 100 000) of which 82 (66%) were indigenous, 31 (25%) imported, and 12 (10%) of unknown origin. No outbreaks were reported. The number of cases fell by 11% from 1998 when 140 cases were notified.

Echinococcus granulosus in animals

Monitoring system

Echinococcosis is a notifiable disease (List B disease according to the Animal Diseases Act).

Food producing animals (intermediate hosts) are subject to an official meat inspection, and inspection for hydatid cysts at the abattoir is part of the meat inspection procedure.

There are no official monitoring programmes for echinococcosis among the final hosts (dogs). Dogs imported to Norway, except those imported from Sweden, Denmark, and Finland, must be treated with an anti-helmintic drug the last ten days before entering Norway and also one week after arrival. Treatment with an anti-helmintic drug is also advocated on a general basis, especially for herd dogs in areas with reindeer.

Case definition

An animal with a positive test result.

Methods used

· Intermediate hosts: Visual examination at the slaughter line.

· Final hosts: Faecal examinations.

Measures in case of positive findings

An animal with cystic echinococcosis will be condemned. Epidemiological data will be collected in order to find the source of infection and measures will be introduced to prevent further spread.

Epidemiological history

The prevalence of E. granulosus in Norway is at most very low.

E. granulosus used to be relatively common in reindeer in Northern Norway until the 1950s (approx. 10% prevalence in the 1950s). Today, the parasite is almost eliminated due to systematic anti-helmintic treatment of herd dogs and reduced use of raw slaughter offals to herd dogs. The disease has not been reported in reindeer since 1990. E. granulosus was last diagnosed in cattle in 1987.

Results of the investigations in 1999

See Table 6.1.

· No cases of echinococcosis were reported among food producing animals in 1999.

· No cases of E. granulosus were diagnosed in carnivores in 1999.

Echinococcus multilocularis in animals

Monitoring system

Echinococcosis is a notifiable disease (List B disease according to the Animal Diseases Act). There are no official monitoring programmes for echinococcosis in animals. 

Dogs imported to Norway, except those imported from Sweden, Denmark, and Finland, must be treated with an anti-helmintic drug the last ten days before entering Norway and also one week after arrival. Treatment with an anti-helmintic drug is also advocated on a general basis. Due to recent findings of E. multilocularis in the archipelago of Svalbard, the Norwegian Animal Health Authorities require that dogs and cats that are introduced into mainland Norway from Svalbard must be treated with an anti-helmintic drug approved for treatment of E. multilocularis. 

Case definition

An animal with a positive test result.

Methods used

· Intermediate hosts: Autopsy.

· Final hosts: Faecal material: Coproantigen ELISA, flotation (egg detection), and PCR.

Measures in case of positive findings

Epidemiological data will be collected, surveys conducted, and measures taken to prevent further spread of the disease.

The recent findings of E. multilocularis in the archipelago of Svalbard resulted in follow-up surveys, requirements regarding anti-helminitic treatment in regard to export, and an information campaign directed to the inhabitants of Svalbard. 

Epidemiological history

E. multilocularis has never been detected in mainland Norway in any animal species although no systematic investigation has ever been undertaken. In 1994-1995, 65 wild foxes from various districts in Norway were examined for the presence of E. multilocularis by parasitological investigations of the gastrointestinal tract including coproantigen ELISA. It was concluded that the foxes were negative for E. multilocularis. Serum samples from 98 farmed foxes were free from circulating antibodies to Em2 antigen. The main host of E. multilocularis, the fox, is thus not suspected to harbour this parasite in mainland Norway and therefore the parasite is not likely to be present in dogs and cats either.

In 1999, E. multilocularis was detected in an intermediate host (the sibling vole, Microtus epiroticus) in the archipelago of Svalbard during a research project on echinococcosis in wildlife and pedigree animals. In a follow-up survey involving faecal samples from dogs and polar foxes, one dog and three foxes were positive for E. multilocularis. 

Results of the investigations in 1999

See Table 6.1.

· During a 1999 research project on echinococcosis in wildlife and pedigree animals conducted in the archipelago of Svalbard, echinococcosis due infection with E. multilocularis was detected in 16 % of 172 sibling vole tested. Pathological examinations revealed liver cysts.

· In a follow-up survey, faecal samples from polar foxes, dogs, and cats were collected. The parasite was diagnosed in three of six faecal samples from polar foxes, in one of 48 dogs, and none of two cats. The methods used were coproantigen ELISA, flotation (egg detection), and PCR.

Human echinococcosis 

Monitoring system

Human echinococcosis is not a notifiable disease in Norway.

Case definition

A clinical compatible case that is laboratory confirmed. 

Methods used

· Serology.

· Histopathology. 

Measures in case of positive findings

Epidemiological investigations will be initiated. 

Epidemiological history

Human echinococcosis has never been a public health problem in Norway and the prevalence is considered to be at most very low.

Results of the investigations in 1999

See Table 6.2.

· The National Institute of Public Health is not aware of any confirmed or probable cases of human echinococcosis. However, the disease is not notifiable.  

Toxoplasma gondii in animals

Monitoring system

Toxoplasmosis in animals is a List C disease (according to the Animal Diseases Act). There are no official monitoring programmes for toxoplasmosis in animals. Each year a limited number of animals are tested for diagnostic purposes or in connection to import/export.

Case definition

An animal with a positive test result.

Methods used

· Serology (direct agglutination test or latex agglutination test).

Measures in case of positive findings

Normally none.

Epidemiological history

Toxoplasma gondii is endemic in Norway with the domestic cat being the final host. Surveys indicate that the parasite is relatively common among sheep. In a serological survey conducted during the 1990s, 18% of the lambs were seropositive and seropositive lambs were identified at 44% of participating farms. The parasite is assumed to be less common among Norwegian pigs. In the serological survey conducted during the 1990s, 2% of slaughtering pigs tested were seropositive.  

Results of the investigations in 1999

See Table 9.1.

· Two out of 18 sheep tested for diagnostic purposes were seropositive, whereas none out of two pigs and one goat tested.

· None of 137 breeding pigs tested in connection to export to Taiwan were seropostive.

Human toxoplasmosis 

Monitoring system

Since 1995, human toxoplasmosis has not been a notifiable disease in Norway. However, cases with infection in the central nervous system and infection in AIDS patients as an AIDS defining condition are to be notified (Group B disease).

Pregnant women are not tested on a routine basis. It is estimated that approximately 90% of fertile women are susceptible to the disease.

Case definition

A clinical compatible case that is laboratory confirmed.

Methods used

· Serology (antibody detection).

· Parasitological examination (identification of parasite in clinical specimens).

Measures in case of positive findings

None.

Epidemiological history

Toxoplasma gondii is endemic in Norway although the parasite is considered to be less prevalent as compared to countries more south in Europe. The risk of infection is estimated to be 20 times higher in southern Europe than in Norway.

In different epidemiological surveys conducted in Norway, 7-27% of pregnant women tested have been seropositive. The percentages have been age-dependant, with the proportion of seropositive individuals increasing with age, and have also varied with region and ethnicity.

It is estimated that approximately 90% of fertile women are susceptible to the disease. It is further estimated that approximately two out of 1000 susceptible pregnant women are infected and that half of the foetuses of infected pregnant women are infected.

In 1994, the last year human toxoplasmosis was notifiable, 33 cases were reported (incidence rate 0.77 per 100 000 inhabitants) of which 8 were children less than one year.

A case-control study designed to identify risk factors for maternal toxoplasma infection during pregnancy showed that the following exposures were associated with an increased risk:

· Eating raw or undercooked minced meat.

· Eating unwashed raw vegetables or fruits.

· Eating raw or undercooked mutton.

· Eating raw or undercooked pork.

· Cleaning the cat litter box.

· Washing the kitchen knife infrequently after preparing raw meat.

Results of the investigations in 1999

See Table 9.2.

· No cases of human toxoplasmosis were reported in 1999.

Verocytotoxic Escherichia coli (VTEC) in animals

Monitoring system

There are no official monitoring programmes in regard to VTEC in live animals. Findings of VTEC O157 in samples from live animals are currently not notifiable but will probably be made so shortly.

A national prevalence survey on VTEC O157 in dairy cattle was conducted during 1998-1999. In the autumn of 1998, 293 herds were tested and in the spring of 1999 another 281 herds were tested. In each herd, faecal samples from six adult cattle and three heifers were collected by the District Veterinary Officer (DVO) and analysed by an official laboratory. A comparable survey on VTEC O157 in beef cattle is being conducted in the year 2000.

Case definition

An animal/herd from which VTEC O157 is isolated.

Methods used

· Detection of E. coli O157: A selective culturing method using enrichment and immunomagnetic separation (IMS) and plating on selective plates (CT-SMAC in addition to SMAC or Chrom-agar). Presumptive isolates must be verified at a national reference laboratory. At the reference laboratory, the isolates will also be examined for the presence of virulence genes including shiga-toxin genes.

Measures in case of positive findings

If VTEC O157 is detected the DVO, the municipal medical officer, and the Municipal Food Control Authority must be notified. Generally, no official restrictions are placed on cattle holdings where VTEC O157 is detected. However, there have been incidents where animals have been prohibited from participating at fairs and exhibits due to the risk to humans. Advise regarding human health aspects are provided to the farmer by the DVO. Herds found positive are followed up with extensive testing four times in the following year.

Epidemiological history

A survey conducted in 1995, revealed the existence of a reservoir of VTEC O157 among Norwegian dairy cattle; VTEC O157:H- (stx1 and stx2) was isolated from faecal samples of six out of 1970 heifers/cows tested (animal prevalence 0.3%), and these animals represented two out of 197 herds examined (herd prevalence 1.0%). 

In a survey conducted in 1998, one out of 293 dairy cattle herds were positive for VTEC O157 (stx2) by faecal sampling of nine animals per herd (herd prevalence 0.3%, animal prevalence between 0.04 and 0.1%). The surveillance programme of cattle carcasses (see next section) gave an animal prevalence of 0.04% for VTEC O157 in 1998 (one out of 2253 carcasses tested positive for VTEC O157:H7 (stx2)). 

In a survey of faecal samples from cattle imported to Norway between 1991-1995, six out of 501 animals tested positive for VTEC O157 (stx2) (animal prevalence 1.2%). The positive animals had been imported from Sweden and Denmark.

Results of the investigations in 1999

See Table 11.1.

· None of 281 dairy cattle herds were positive for VTEC O157 by faecal sampling of nine animals per herd (herd prevalence less than 0.36%, animal prevalence less than 0.04%). Follow-up testing of six herds (five cattle herds and one mixed herd) that had been positive or suspected positive in previous years did not reveal any VTEC O157.

Verocytotoxic Escherichia coli (VTEC) in food

Monitoring system

In 1998 the Norwegian Food Control Authority implemented an official surveillance programme in regard to E. coli O157 in cattle carcasses. In 1999, this programme was expanded to include sheep and goats. Every 150 cattle carcass, every 150 goat carcass, and every 1000 sheep/lamb carcass are sampled and submitted for analyses with regard to E. coli O157. The samples consist of abdominal muscle and skin from an area close to the abdominal incision. The sampled carcasses are arrested during analyses. Positive carcasses are condemned. 

Since 1996, the Norwegian Food Control Authority has initiated specific surveys aimed at E. coli O157 in different food products. 

Case definition

A sample/carcass from which VTEC O157 is isolated.

Methods used

· Detection of E. coli O157: A selective culturing method using enrichment and immunomagnetic separation (IMS) and plating on selective plates (CT-SMAC in addition to SMAC or Chrom-agar). Presumptive isolates must be verified at a national reference laboratory. At the reference laboratory, the isolates will also be examined for the presence of virulence genes including shiga-toxin genes.

Measures in case of positive findings

Surveillance programme: A carcass that tests positive for VTEC O157 will be condemned. The Norwegian Food Control Authority, the District Veterinary Officer, and the municipal medical officer will be informed about the findings. 

Surveys: When VTEC O157 is detected, follow-up sampling will be initiated. Depending on the type of products, efforts will be made to prevent similar products entering the market. Relevant information/education strategies will be launched. 

Epidemiological history

Since 1996, the Norwegian Food Control Authority has initiated several surveys in regard to E. coli O157 in various foodstuffs. Several thousand sampled have been tested and none have been found positive for VTEC O157. 

Only one outbreak of VTEC-infection in man has been identified in Norway; In 1999 four unrelated cases was epidemiologically linked to domestically produced lettuce and traced to a single Norwegian production unit where several opportunities for contamination of the irrigation water were detected. Contaminated lettuce was concluded to be a probable source of infection although no VTEC was isolated from lettuce, animals, or the environment at the production unit. In 1997 one case of E. coli O157 infection was traced to a kebab restaurant where three employees were faecal shedders of the same strain the patient was infected with.

Results of the investigations in 1999

See Table 11.2. 

· Surveillance programme: All 2398 cattle carcasses, 978 sheep carcasses, and 58 goat carcasses tested were negative for VTEC O157.

· Surveys: All 26 samples of imported beef were negative for VTEC O157. All 528 samples of fruits and vegetables were negative for VTEC O157. All 283 samples of milk products made from unpasteurised milk were negative for VTEC O157. All 88 samples of raw bulk milk were negative for VTEC O157.

Verocytotoxic Escherichia coli (VTEC) in man

Monitoring system

Infection with EHEC (VTEC) in man has been a notifiable disease in Norway since 1995.

Case definition

A clinical compatible case from which VTEC has been isolated.

Methods used                     

· Most clinical microbiological laboratories use plating on selective media (such as sorbitol-Mac Conkey agar) in order to detect presumptive VTEC O157. Presumptive isolates are tested for agglutination with O157 antiserum before being submitted for confirmation at the National Reference Laboratory. Confirmation includes examination for the presence of toxin genes.

· Some laboratories use genetic methods directed towards detection of shigatoxin genes. 

Measures in case of positive findings

Cases are reported to the National Institute of Public Health and to the municipal medical officer in the municipality where the patient lives, according to the Norwegian Notification System for Infectious Diseases. Suspected outbreaks are reported immediately to the municipal medical officer who notifies the National Institute of Public Health the same day. If a food or animal source is suspected, the municipal medical officer also informs the Municipal Food Control Authority or the District Veterinary Officer, respectively. 

Patients with work representing a risk for spread of the disease, e.g., in food production and health care, should stay away from such work while they are having symptoms. It is recommended that for these patients three consecutive faecal samples examined after the symptoms have disappeared should be negative before returning to work.

Whenever an indigenous case is confirmed, epidemiological investigations will be initiated in order to identify the source and prevent further cases. For imported cases, the country of acquisition will be recorded. If information through international networks indicates that a case belongs to an outbreak, epidemiological investigations will be initiated.  

Epidemiological history

The reported incidence of VTEC infections in humans in Norway has so far been low (0-13 cases per year, incidence rate 0-0.3 per 100 000 inhabitants). Of the 41 cases that have been registered since 1992, approximately half have been acquired domestically. Two of the reported cases had haemolytic uremic syndrome (HUS). No deaths attributable to VTEC infection have been recorded in Norway. Of the 41 recorded cases, 30 were due to VTEC O157, two due to O145, one due to O128, and one due to O113. For the remaining seven cases the serogroup was not identified.

Results of the investigations in 1999

See Table 11.3.

· A total of 13 confirmed cases of VTEC infection in man were reported in 1999 (incidence rate 0.3 per 100 000 inhabitants) of which 10 were due to VTEC O157. Seven of these 13 cases were indigenous. 

· One outbreak (VTEC O157), involving four patients, was identified. Epidemiological investigations identified domestically produced lettuce as the most likely source of infection. This was the first VTEC outbreak registered in Norway apart from an incident in 1997 when one case of E. coli O157 infection was traced to a kebab restaurant where three employees were faecal shedders of the same strain as the patient was infected with.
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