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Review article

Epidemiological surveillance of infectious diseases
in France
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Direction de I'évaluation des risques nutritionnels et sanitaires,
23 avenue du général de Gaulle, BP 19, 94701 Maisons-Alfort, France

(Received 19 February 1999; accepted 14 October 1999)

Abstract — Epidemiological surveillance, namely the continuous monitoring of diseases and
health determinants in a population, has developed over the past fifteen years, in the sphere of
human health as well as in animal health. All epidemiological surveillance networks include the
following four stages: data collection, data transmission, data processing and dissemination of
information. However, despite this basic similarity, the very many networks existing in France are
extremely varied in nature. At the national level, the bodies involved in epidemiological
surveillance for infectious animal diseases areRivection générale de I'alimentatigorthe

Agence francaise de sécurité sanitaire des alimamds to a lesser degree, thstitut francais de
recherche pour I'exploitation de la mein the field, the networks rely on ttzrection des
services vétérinairesveterinary practitioners, laboratories in ealdpartementand livestock
producers’ groups (especially animal health protection groups). Some twenty French networks
currently in operation are presented in this article according to a classification based on published
criteria. In the case of human infectious diseases, epidemiological surveillance is carried out
almost entirely by th®irection générale de la santédd theDirections départementales d’action
sanitaire et socialethelnstitut de veille sanitairand the variou€entres nationaux de référence
(CNRs). Most human infectious diseases are monitored by one or more of the following broad
categories of networks: reporting of notifiable diseases, the CNRs, the network of sentinel
doctors, the network of hospital laboratories and departments, and medical causes of death. An
example where surveillance is covered by several networks is also presented, namely surveillance
for salmonellosis anB8almonellaLastly, methods for evaluating networks are discussed.

epidemiological surveillance / network / France / human / animal / infectious disease

Résumé — La surveillance épidémiologique des maladies infectieuses en Frarice.
surveillance épidémiologique, qui correspond au suivi en continu des maladies et facteurs de
santé dans une population, se développe depuis une quinzaine d’années, tant en santé humaine
gu’en santé animale. Tous les réseaux de surveillance épidémiologique comportent les quatre
étapes suivantes : récolte des données, transmission des données, traitement des données et
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diffusion de l'information ; cependant la variété et le nombre des réseaux recensés en France sont
importants. Les organismes francais impliqués dans la surveillance épidémiologique des maladies
infectieuses animales sont au plan nationalDil@ction générale de l'alimentatioi’Agence
frangaise de sécurité sanitaire des alimeetsdans une moindre mesutégstitut francais de
recherche pour I'exploitation de la me8ur le terrain, les réseaux font appel Bivections des
Services vétérinairesaux vétérinaires praticiens, aux laboratoires départementaux et aux
groupements d’éleveurs (en particulier les groupements de défense sanitaire). Une vingtaine de
réseaux francais en activité sont présentés dans cet article en fonction d'une classification selon
plusieurs critéres. La surveillance épidémiologique des maladies infectieuses humaines est
réalisée essentiellement parDarection générale de la sant lesDirections départementales
d’action sanitaire et sociale, I'Institut de veille sanitaieé les différents<Centres nationaux de
référence(CNR). La plupart des maladies infectieuses humaines sont suivies par un ou plusieurs
des grands types de réseaux suivants : la déclaration obligatoire de certaines maladies
transmissibles (DO), les CNR, le réseau de médecins sentinelles, le réseau de laboratoires ou de
services hospitaliers, les causes médicales de déces. L'exemple d’'une surveillance par plusieurs
réseaux est également présenté ; il s'agit de celle des salmonelloses et des salmonelles. Enfin, les
modalités d’évaluation des réseaux sont exposées.

surveillance épidémiologique / réseau francais / maladie infectieuse / humain / animal

Table of contents

R [0 To [ o 1T o I PSPPSR 170

2. Aims and operation of epidemiological surveillance NetWOrks ...........ccccceeriiiieiieniiiiieee s 171
2.1. Aims of epidemiological SUrVeIlIANCE. ...........coociiiiiiiiiie e 171
2.2. Main steps in the operation of surveillance NEtWOrkS ............ccccoviieeeiiiieiiieee e 171
2.3. Quality requirements fOr NEIWOIKS..........ciiiiiiiiiei et 172
2.4. Chosen method of classifying NEtWOIKS..........c.oiiiiiiiiiiie e 173

3. Animal epidemiological surveillance networks in France ...........cccccovvieiiiiciniicciiee e 173
3.1. Organisations involved in animal epidemiological surveillance in France.................... 173
3.2. Presentation of French NEtWOIKS ..........cooiiiiiiiiii e 175

4. Human epidemiological surveillance networks in France ...........ccccovvieieieiiiee e 175
4.1. Organisations involved in human epidemiological surveillance in France.................... 175
4.2. Human epidemiological NEtWOIKS..........ocuiiiiiieeiiii e 178
4.3. Functioning of human disease SUrVeIllanCe. ............ocoueiiiiiiiiiiciee e 181

5. An example of epidemiological surveillan&almonellaand salmonellosis ........................ 181
5.1. Surveillance of salmonellosis IN NUMANS ...t 181
5.2. Surveillance oBalmonellaand salmonellosis in @animals............cccocoeeiiiiinniciecieen 182

6. Evaluation Of NEWOIKS ........c.cciiiiiiiiiiiiiei e e 183..
6.1. Inhuman health...........cooiiiiiii e 183.....
6.2. Inanimal NEalth ..........cooiiiiii e 183...

R 2] Tod 011 (o o F PSP 184

1. INTRODUCTION global scale. To keep the sanitary risks asso-

ciated with such trade to an acceptable level,

The signing of the GATT (General sanitary rules have been set by the Office

Agreement on Tariffs and Trade) and thdnternational des Epizooties (OIE) and the
setting up of the World Trade OrganizationCodex Alimentarius Commission. In this

(WTO) have helped to develop internationahew context, a precise and up-to-date knowl-

trade in animals and animal products on adge of the epidemiological status of each of
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the major transmissible diseases is becom-

ing increasingly necessary, if not obliga-
tory. For a country to be in a position to
place restrictions on international trade it
must be able to provide scientific evidence
(in other words based on reliable epidemi-
ological data) of its status of freedom from

the animal disease or diseases in question.

In addition to its importance for interna-

tional markets, epidemiological surveillance-

is essential for the protection of animal pop-

ulations from exotic or new diseases and

for the implementation and evaluation of
control programmes.

171

to detect a new or exotic disease when it
occurs in a given geographical area, so
as to instigate control measures as early
as possible. Since surveillance for a dis-
ease that is not normally present in a
given area requires slightly different
methods, some authors have proposed
the term ‘epidemiovigilance’ to desig-
nate this approach [21, 41];

to enable the various diseases found in a
given population to be ranked according
to their importance in veterinary, eco-
nomic or other terms, so as to be able to
establish priorities for dealing with them.

Local epidemiological surveillance net-
works such as VEGA [11] and VIALINE
[27] or national networks such as RNOEA
[19] have been set up with this aim;

to evaluate the true extent of a disease

Lastly, the past few years have seen a
considerable rise in consumer concerns over
food safety, and the medical profession is
keen to have advance warning of potential
health problems. In this context, both human-

and animal epidemiological surveillance
clearly have an increasingly important role.

Epidemiological surveillance has been

(incidence, prevalence, economic losses,
etc.) and monitor changes, so as to assist
the decision-making process by indicat-

defined as a system based on continuous Ing h.OW it should be controlled or hO.W. an.
information recording, making it possible to  €XISting programme should be modified;
monitor the health status of a given popula— to suggest lines of research.

tion and the risk factors to which it is exposed,

S0 as to detect pathological processes as they

appear and study their development in tim@.2. Main steps in the operation

and space, with the objective of taking appro-  of surveillance networks

priate measures to control them [40].

Whatever the disease or health determi-
nant being studied, epidemiological surveil-
lance always includes the following steps
[21, 38, 41]:

1. Collection of data on the disease under
surveillance, including a number of pre-
liminary steps: the objectives must be
precisely determined since they will
determine the general way in which the
network functions and the type and fre-
quency of data to be collected and pro-
cessed; in the case of a network operating
on a sample of the population, care must
be taken to ensure that the sample is rep-
resentative, since this is vital for the accu-
racy of the results obtained; the type of
data to be collected must then be deter-
mined and will depend largely on the

2. AIMS AND OPERATION
OF EPIDEMIOLOGICAL
SURVEILLANCE NETWORKS

2.1. Aims of epidemiological
surveillance

Epidemiological surveillance is a tool to
assist decision making in matters of health.
It is in fact through a better knowledge of
the epidemiological status and its changes in
time and space that the right health deci-
sions can be taken.

The aims of epidemiological surveillance
are as follows [41]:
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disease in question; it is essential to starpaigns must be carried out. The awareness
dardise the data, so as to ensure that albmpaigns for foot and mouth disease are
the data collected will be comparable;an interesting case in point as they clearly
lastly, data collection procedures (placeijllustrate the high level of investment in

type of data, persons responsible for colfinancial and human resources needed to
lection) must be strictly regulated. achieve an adequate level of awareness

2. Transmission of data to the central pro@Mong those in the field [32].
cessing unit, which can be done in a sim- (b) One or more laboratories ready to
ple and direct manner or may require aarry out diagnostic tests for the disease in
more complex procedure (active or pasquestion. This may impose heavy infras-
sive form). tructure requirements (a secure laboratory

3. Data processing, which is inevitably foI—Wheln gighlé zontagious diseafses are
lowed by interpretation of the collated NVolved) and the maintenance of compe-

data, a task requiring close collaboratiorf€Nce levels, through contacts with interna-

between epidemiologists and experts OHonaI reference laboratories for example.
the disease(s) in question. _ (_c) A n.uml.a(.ar of experts.capable of pro-
4. Information distribution, which can be viding smennﬁ_c and t.echnlcal support fqr
carried out by traditional means, such a ose working in the field, and the essential
regular bulletins or newsletters, or usin ask of analysmg all suspected outbreaks
more modern computerised or electroni eported in the field.
transmission techniques. It must include The considerable amount of resources
internal distribution to all the membersneeded to fulfil these conditions will almost
of the network, which is an effective way certainly mean that a list of priorities has to
of keeping the various individuals be drawn up from among the exotic diseases
involved motivated and is thus impor-requiring surveillance in the area in ques-
tant for the smooth running of the net-tion.
work, and external distribution, for those
not actively involved in the network but
who could be involved in the subsequeng-3. Quality requirements for networks
control activities. .
In addition to the methods used for epi-, Several authors [2, 38] have pointed out

demiological surveillance networks for dis—th(‘;’lrtkfsotr oet?elzdeef?e“cotlisglfr?el Sr'“;]rxgt'”%n;sigse:;] e
eases that are actually present in a give, y P

area, three further conditions are indispens- "°W'”9_ qualltles.
ab'e for the Smooth running of epi_— SenSItIVItyZ the network must be Capab|e
demiovigilance networks for exotic animal ~ Of detecting and recording a maximum
diseases (diseases considered to be a threaftumber of individuals affected by the
but not actually present in the area under disease in question;
surveillance): — specificity: the network must detect only
(a) A major awareness campaign for live-  those individuals affected by the disease;
stock farmers and veterinarians. Operating representativity: when surveillance
in the field, these persons are in regular con- applies only to a sample of the popula-
tact with the animals, and are consequently tion, the sample must be representative
in the best position to report the first clinical  of the population: the sampling techniques
signs of a given disease. It is therefore essen- employed in descriptive epidemiology
tial for them to be fully aware of the pre- (in particular, random sampling tech-
senting signs of the diseases for which niques) must therefore be used since they
surveillance is being set up. Regular cam- guarantee the accuracy of the result [10];
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— strict conformity: in the field, the proto-
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The main epidemiological surveillance

cols for recording measurements or testgjetworks in France will be presented accord-
as initially defined and standardised, musing to this classification.

be strictly adhered to. The quality of the
data collected must be regularly evalu-

ated to ensure that consistency is bein§. ANIMAL EPIDEMIOLOGICAL

maintained in the field;
— rapidity: while this will vary according

to the disease, data analysis and the

resulting actions must be relatively fast

SURVEILLANCE NETWORKS
IN FRANCE

and in keeping with the degree of urgenc)g.l. Organisations involved in animal

of the disease;

— regularity: the centralisation of data, and
the processing and distribution of infor-

mation, must be carried out in a regular . : . . .
9 An epidemiological surveillance in France

manner so as to maintain the motivatio
of all those involved in the network;

— guaranteed future: an epidemiological”

surveillance network is normally set up
for an indefinite period (in contrast to

longitudinal studies). To guarantee their
future, provision must to be made for reg-
ular funding and periodical awareness
and training sessions for those working in
the field.

2.4. Chosen method of classifying
networks

Despite the great diversity of epidemio-
logical surveillance networks, a method of

classification has been proposed [24]. This
classification scheme is based on the fol-

lowing criteria: the type of disease under

surveillance (exotic disease or disease that is
already present), the number of diseases

covered (specific network or global net-
work), the geographical area covered
(regional, national or international network),

epidemiological surveillance
in France

The national institutions most involved

theDirection générale de 'alimentation
(DGAI; Directorate general for food)
including two subdirectorates specifi-
cally involved in epidemiological surveil-
lance: theSous-direction santé et pro-
tection animalegSub-directorate for
animal health and protection) and the
Sous-direction hygiéne alimenta{®ub-
directorate for food hygiene). These two
sub-directorates are responsible for draw-
ing up regulations and running the Vet-
erinary Services. Their missions include
epidemiological surveillance for exotic
diseases (e.g. foot and mouth disease),
certain zoonoses (bovine tuberculosis and
brucellosis in various species of animal)
and the major food contaminants (heavy
metals, growth factors, antibiotic
residues, etc.).

TheAgence francaise de sécurité sani-
taire des alimentgAFSSA; French

Food Safety Agency) is an administra-
tive public body, placed under the joint

the population covered (suspected cases or supervision of the ministries responsible
the susceptible population), the proportion of for health, agriculture and consumers, set
the population covered (based on a sample up to evaluate risks relating to food and

or the entire population), the method of for-
warding the data to the central collection
point (active or passive network) and the
mode of operation (network integrated into
an existing control programme or an
autonomous network).

provide the necessary scientific and tech-
nical support for the development, appli-
cation and evaluation of measures
adopted by the public authorities in the
following areas: animal health and pro-
tection, the quality of food products of
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animal origin, and veterinary drugs. To
carry out these various duties, the AFSSA
has a staff of around seven thousand, with
a directorate general and thirteen spe-
cialised laboratories, each working in a_
different sector or on a different topic.
The AFSSA brings together all the expert
committees existing in its area of com-
petence. Epidemiology has an important
role in the work of the AFSSA. The
Agency coordinates or participates in
over a dozen epidemiological surveil-
lance networks. To coordinate this epi-
demiological activity, a special depart-
ment has been set up within the AFSSA
directorate responsible for sanitary and
nutritional risk evaluation.

Thelnstitut francgais de recherche pour
I'exploitation de la me(IFREMER;
French fisheries research institute), an
industrial and commercial public body
with a staff of approximately 1 250, is _
involved in inshore environmental pro-
tection and, to this end, runs several
surveillance networks.

The principal actors in the field are:

TheDirections des services vétérinaires
(DSV, Veterinary services directorates)
which organise, coordinate and manage
regulatory animal disease control (exotic
diseases or serious zoonoses); the con-
trol of foodstuffs of animal origin also
falls within their remit as does gathering
all the results of these activities. For a
certain number of diseases and contami-
nants, DSV staff are therefore the prin-
cipal actors in numerous epidemiologi-
cal surveillance networks.

Private veterinarians who are contacted to
perform certain sanitary procedures
(blood sampling to test for brucellosis,
tuberculin testing, rabies vaccination of
domestic animals, etc.) on behalf of the
State. In France there are some 8 000 vet-
erinarians in private practice of whom
2 300 practise partly or entirely in rural
areas. These veterinarians are in close
contact with livestock farmers. They can

B. Dufour, S. La Vieille

therefore play an important role in
surveillance for a number of exotic dis-
eases or in surveillance of diseases that
are present in the country.

The veterinary laboratories in each
départementLVD) which, on behalf of
the DSV, carry out the main tests required
for regulatory control purposes (sero-
logical tests for brucellosis, enzootic
bovine leukosis, Aujeszky’s disease, etc.).
At the request of livestock farmers and
approved veterinarians, they carry out
bacteriological, serological, virological
and parasitological tests relating to the
principal diseases of animals. They also
conduct bacteriological and toxicologi-
cal tests on foodstuffs of animal origin.
These laboratories hold information that
may be relevant to epidemiology and are
therefore often associated with epidemi-
ological surveillance networks.

The Groupements de défense sanitaire
du bétail(GDS; Cattle health protection
associations). For over 30 years, live-
stock owners in France, assisted by the
authorities, have formed health protec-
tion associations in the variodéparte-
ments financed by the subscriptions of
their members. Initially set up to try to
convince farmers of the need to partici-
pate in local or national control pro-
grammes for the major infectious dis-
eases (tuberculosis, foot and mouth
disease, brucellosis), the GDS have grad-
ually widened their scope to include other
infectious diseases (paratuberculosis,
bovine salmonellosis, etc.) or herd health
problems (mastitis, neonatal diseases,
etc.). They draw up joint control plans
and coordinate and implement them with
the support of veterinary laboratories in
the variousdépartementsveterinary
practitioners, veterinary consultants, or
technicians working with other bodies
involved in livestock production. They
also contribute to the identification of
animals, an essential tool in any local or
national control programme and any epi-
demiological surveillance activity. As a
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result of their work in coordinating a 4.
great many joint control activities, they
hold a considerable amount of useful epi-
demiological information on the diseases
concerned. They may therefore be able
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HUMAN EPIDEMIOLOGICAL
SURVEILLANCE NETWORKS
IN FRANCE

to play an important role in the epidemi-4 1. Organisations involved

ological surveillance of a number of ani-
mal diseases.

3.2. Presentation of French networks

in human epidemiological
surveillance in France

At a national level, human epidemiolog-

ical surveillance in France is carried out by

In 1992, at the request of the DGAI,
working group coordinated by th@entre
national d’études vétérinaires et alimen-
taires (national centre for veterinary and
food studies, now integrated into the
AFSSA), made an inventory of, and stud-
ied, a majority of the animal epidemiologi-
cal surveillance networks existing in France
at that time [25].

The information on the various animal
epidemiological surveillance networks pre-
sented here is largely derived from this-
work. However, as networks are dynamic
and ‘living’ entities, some have ceased to
exist since 1992 and new ones have been
created. The information presented here on
the new networks is derived from a study
of the literature.

Tables | and Il present the epidemiolog-
ical surveillance and epidemiovigilance net-
works according to the classification sys-
tem referred to above [24]. While the lists_
presented are not exhaustive, they never-
theless cover a majority of the animal epi-
demiological surveillance networks in oper-
ation in France in 1997.

In Tables | and Il, there is a marked pre-
dominance of national (eighteen) compared
to local (two) networks. However, it may
well be that certain local networks did not
come to light during the research.

Table IIl indicates the very wide range
of animal species covered by the networks.

athree main types of institutions:

TheDirection générale de la santBGS;
Directorate general for health) within the
Ministry responsible for health, one of
whose missions is “to monitor the appear-
ance and the development of food-related
diseases”, and which is supported in the
field by theDirections départementales
d’action sanitaire et socialé€DDASS,;
Directorates for sanitary and social action
in each département).

TheCentres nationaux de référence
(CNRs; National reference centres) set
up in 1972 by the Ministry responsible
for health. These laboratories are respon-
sible for identifying microbial strains iso-
lated by medical laboratories in the field
in cases where diagnosis is proven diffi-
cult, and in this way they participate in
epidemiological surveillance and can
raise the alarm in the event of epidemics.

Thelnstitut de veille sanitairglnVs;
National Institute for Health Surveil-
lance), based on tliRéseau national de
santé publigRNSP; National public
health network) was set up in 1999. The
RNSP is a national administrative body
supervised by the Secretary of State for
Health. Its terms of reference include the
coordination and development of epi-
demiological information, notably in the
field of infectious diseases.

Numerous individuals and institutions

Some networks (e.g. those for rabies andperate in the field. These include general
foot and mouth disease) involve several anipractitioners, hospitals, medical laborato-

mal species.

ries and the various DDASS.
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Table Ill. Animal species covered by epidemiological surveillance networks in France in 1997.

Name of network

Cattle Shellfish  Wildlife Small Pigs Poultry Others
ruminants

FMD® REMI®)  Rabies FMIY FMDW  RENESA!D  CESAM(13)

CBPH?) REPHI® SAGIR® Rabies CSA9  RNOEA(2  (horses)

Rabies Brucellosis Rabies RESAH®

Tuberculosis Scrapie Salmonella

Brucellosis bovine

EBL®

BSE4

Vegd®

Vialine®)

RESSAH®)

@) Foot and mouth disease.

(@) Contagious bovine pleuropneumonia.

() Enzootic bovine leukosis.
(4 Bovine spongiform encephalopathy.
() Name of a regional network.

6 Epidemiological surveillance network for clinically suspected cases of bovine salmonellosis.
(7) Microbiological surveillance network for shellfish.
®) Phytosanitary surveillance network for shellfish.

© wildlife surveillance network.
(10) Classical swine fever.

(11) National epidemiological surveillance network for poultry.
(12) National network for monitoring poultry production.

(13) Epidemiological surveillance network for contagious equine metritis.

(14) Network for monitoring antibiotic resistance in bacterial pathogens of cattle.

4.2. Human epidemiological networks

In France there are four main epidemio-

logical surveillance systems for human
infectious diseases:

— The notifiable disease surveillance net-

work [3, 35]. The list of notifiable dis-
eases was established by ministerial
decree on 10 June 1986. Of the twenty-
one infectious diseases covered by the
notifiable disease surveillance network
(column ND in Tab. IV), most are suffi-
ciently serious to require hospitalisation.
In such cases it is the hospital doctor who
notifies the relevant DDASS after con-
firmation of the diagnosis. The index case
for each disease has to be confirmed by
the appropriate CNR. The DDASS verify
that the various criteria for declaration
have been met before submitting the

weekly number of cases to the InVS,
using specially designed forms. The col-
lated information is regularly published in
the Bulletin épidémiologique hebdo-
madaire(BEH; Weekly epidemiological
bulletin). The surveillance system for
notifiable diseases is thus a national net-
work aimed at monitoring existing dis-
eases and providing surveillance for
exotic diseases (e.g. typhus and cholera).
This system should, in principle, provide
exhaustive coverage, with the informa-
tion being collected and then centralised
passively, based on a network integrated
into the everyday diagnostic procedures
conducted by the hospital or the general
practitioner. However, as in the case of
any passive surveillance system, the noti-
fiable disease system does not result
in all cases being recorded, and this
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Table IV. Human infectious diseases under surveillance in France in 1999 (B. Hubert, updated
personal communication actualised by decree n° 99363 the 6th May 1999).

Disease or agent NE)  Medical Laboratory CNR® Other information
under surveillance practitioner networks sources
networks

Acute diarrhoea +
AIDS + +
Anaerobic bacteria +
Arbovirus infections

Dengue + Local networks

Yellow fever + +
Botulism + +
Brucellosis + Veterinary surveillance
Campylobacter +
Chickenpox +
Chlamydia + + STD clinics
Cholera + +
Creutzfeld—Jakob disease +
Diphtheria + Survey on vaccination coverage
Enterovirus + +
Exanthematic typhus + +
German measles + Survey on vaccination coverage
Gonococci + + STD clinics
Haemophilus + +
HIV infections + + + + Surveys, blood donors
Hydatidosis + Occasional surveys
HTLV infections Blood donors
Influenza - influenza syndrome + + Drugs, days off work
Legionnaire’s disease + +
Leishmaniosis + Occasional surveys
Leptospirosis +
Listeriosis + + + Veterinary surveillance
Malaria + +
Male urethritis +
Mass food poisoning + + Veterinary surveillance
Measles + + Survey on vaccination coverage
Meningococcus + + +
Mumps + + Survey on vaccination coverage
Mycobacteria

Atypical M., leprosy +

Tuberculosis + + Occasional surveys
Mycosis +
Pasteurellosis +
Plague + +
Pneumococcus + +
Poliomyelitis + + + Survey on vaccination coverage
Rabies + + Veterinary surveillance
Rickettsiosis +
Salmonella typhi et paratypht + Veterinary surveillance
Shigella +
Staphylococci +
Streptococci +
Syphilis + + STD clinics
T. Shock syndrome +
Tetanus +
Toxoplasmosis Occasional surveys
Tularaemia +
Viral haemorrhagic fever + +
Viral hepatitis +(B) + + Local networks
Whooping cough + Survey on vaccination coverage
Yersinia +

(@) Notifiable diseas€®? national reference centre; STD: sexually transmitted disease.
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arrangement must therefore be comple-
mented by other means of surveillance
(Tab. IV).

The CNR networks. There are currently
38 CNRs, 18 of which are located at the
Pasteur Institute in Paris. The epidemi-
ological surveillance conducted by the
CNRs is based on a voluntary system
whereby laboratories send them the
strains they have isolated. These networks
are therefore not exhaustivieata col-
lection is passive and the networks are
integrated, being based on the everyday
diagnoses carried out by the laboratories.

Networks of sentinel doctors. TR&seau
national télématique sur les maladies
transmissiblegRNTMT; National com-
puterized network for transmissible dis-
eases) was set up in 1984 as a result of
collaboration between INSERM and the
DGS [16, 28, 31, 35]. This network is
based on the daily recording by some
500 sentinel doctors, representing approx-
imately 1% of general practitioners in
France (of the 137 000 doctors practis-
ing in France, just over 60 000 are general
practitioners), of eight transmissible dis-
eases (measles, mumps, chickenpox,
influenza-like syndromes, acute diar-
rhoea, viral hepatitis, male urethritis, and
prescriptions for HIV serology in gen-
eral medicine) observed in private prac-
tice. Sentinel doctors are unpaid volun-
teers and were selected to try to ensure
a representative sample. Sentinel doctors
communicate electronically with the
INSERM unit (U 444) acting as coordi-
nating centre. The RNTMT is therefore a
national epidemiological surveillance net-
work, based on a sample that is intended
to be representative of French doctors..
Data communication is passivieut
active reminders are automatically gen-
erated in the event of data not having
been submitted. Lastly, the network is
integrated, being based on the routine
work of general practitioners

Networks of public (hospital laborato-
ries) or private laboratorielporatoires

B. Dufour, S. La Vieille

d’analyses biologiques et médicglds

the 1980s, the national health laboratory
(epidemiology unit) set up a group of gen-
eral or specialist networks of public or
private medical laboratories. The general
network: EPIBAC (bacterial epidemiol-
ogy) created in 1983, includes hospital
laboratories from all over France [39]. It
covers approximately 63% of hospital
laboratories in Metropolitan France and
records systemic infections caused by
Haemophilus influenzae, Neisseria
meningitidis, Streptococcus pneumoniae,
Streptococcugroups A and B, antis-
teria monocytogeneshe specialist net-
works, comprising public or private lab-
oratories throughout France, cover
specific disease agents identified by iso-
lation or serology. They include
RENACHLA (Chlamydia), RENAGO
(gonococci), RENAVI (HIV),
RENARUB (German measles), RENA-
COQ (whooping cough) and the surveil-
lance network for haemolytic and uraemic
syndromes (SHU). As the National
Health Laboratory no longer exists, the
various laboratory networks are now
coordinated by the InVS [35]. All these
laboratories provided a comprehensive
monthly report on all that has been iso-
lated or identified during the period, either
as a result of routine sampling or in
response to clinical syndromes. These
networks are therefore epidemiological
surveillance networks: participation of
the laboratories is voluntary, the proce-
dure for communicating these data is pas-
sive, and these networks are integrated
into the routine diagnostic procedures
carried out by the laboratories.

National statistics on causes of death.
Since 1968, INSERM (National institute
for health and medical research) has been
responsible for preparing annual national
statistics on causes of death in associa-
tion with INSEE (National institute for
statistics and economic studies). The
relevant information is sent to INSERM
by each DDASS on the basis of a death
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certificate and a bulletin on causes of deattonedépartemento another (ranging from 0
Death certificates are in two parts: the firsto 100%). There are various reasons for
part is used for the official declaration ofunder-reporting. InVS staff have found that
death, and the second part, which is anonyhe level of disease reporting generally tends
mous, includes the cause of death and arig be lower for less serious diseases [30, 35].
associated morbid or psychological con+or example, in the event of mass food poi-
ditions. The death bulletin (written by a soning, only 20% of cases of notifiable dis-
registry officer) is based on the contenteases are thought to be reported to the noti-
of death certificates and provides detaildiable disease network and around 50% of
of civil status and socio-demographic char€ases to the CNRs, whereas listeriosis is more
acteristics (anonymous data). This systerfrequently reported. To compensate for this
is therefore integrated into national epi-under-reporting, most of the major infectious
demiological surveillance on the basis ofdiseases are covered by several networks, as
annual statistics on mortality [1]. shown in Table IV. On the one hand this

|Enethod allows a greater number of cases to

There are also groups of networks th ;
do not necessarily provide national Covafbe recorded, and on the other hand it means

erage but through the application of Cer_that the rate of under-reporting can be esti-
tain operating rules allow the data CO|_mated, using capture—recapture methods [4].

lected by each of the networks to be
shared. A typical example of this type of5 AN EXAMPLE
system is thébservatoire national de ™ OF EPIDEMIOLOGICAL

I'épidémiologie de la résistance bactéri- SURVEILLANCE: SALMONELLA
enne aux antibiotiqueSONERBA; AND SALMONELLOSIS
National centre for monitoring bacterial

resistance to antibiotics), an association of
11 laboratory networks and three CNRs
In a similar manner, ‘RESOR VIH’ coor-
dinates the surveillance conducted b
11 Observatoires régionaux de la sant
(ORS; Regional health observatories) o
screening for HIV infection [12].

Certain zoonoses, for which the disease
agent is ubiquitous, are covered by several
animal and human surveillance networks.
%Salmonellaand salmonellosis provide an

interesting example of the need for com-
rblementarity between different surveillance

systems.
4.3. Functioning of human disease 5.1. Surveillance of salmonellosis
surveillance in humans
All the human epidemiological surveil- The surveillance of salmonellosis in

lance networks are passive. The data collumans is carried out in part by the CNRs
lected in the field are thus forwarded spon@nd @lso through the compulsory reporting

taneously, and the success of the networRf @ny mass food poisoning incident.
tends to depend on the extent to which those The CNR acts upon all requests for

working in the field have been made aware of
the importance of the network. It has been
shown [35] that the level of reporting is
highly variable from one disease to another.
Thus in the case of poliomyelitis, the report-
ing rate is considered to be 100%, for AIDS
85% and for tuberculosis only 50%. Fur-
thermore, the rate is highly variable from

serotypingSalmonellastrains received
from biological and medical laboratories,
which submit the strains they have iso-
lated on a voluntary basis. The CNR main-
tains a file on each strain that it receives,
including the date of isolation, the town
of origin, the age-group of the patient, the
type of sample taken, and the assumed
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source of contamination [30]. When, dur-

ing a given period, the number of strains
corresponding to a particular serotype
shows an increase of more than 20% in
respect to the same period the year before
this triggers an alert which may lead to an
investigation by the InVS [5].

— Any mass food poisoning incident
(occurrence of at least two cases of a dis-
ease, usually digestive, which can be
traced back to a common food source)
must be reported to the health authori-
ties of thedépartemenivhere it occurred
(DDASS or DSV) [33]. However, mass
food poisoning incidents are not restricted
to SalmonellaSince the setting up of the
surveillance systenalmonellahave
represented 60% to 70% of such inci-
dents where the cause could be identi-
fied. In principal, as soon as a report is
received two investigations are conducted
in parallel, one by the DDASS to look
into the medical aspects (number of
cases, gravity, and possibly a case—con-
trol study to determine the likely source
of contamination), and the other by the
DSV to try to trace the source of the epi-
demic and the contributory factors (non
compliance with rules of hygiene, etc.)._
The results of the DDASS investigation
are sent to the InVS and those of the DSV
investigation to the DGAI. Under an
agreement between the Ministries respon-
sible for agriculture and health the two
files are collated for use by the InVS.

5.2. Surveillance ofSalmonella
and salmonellosis in animals

Given the ubiquitous nature of
Salmonellasurveillance oBalmonellahat
are non human in origin is also covered by
several networks: a general network, the
“Salmonell& network, and several specific
networks aimed at monitoring the situation
in the various types of animal production.

— The “Salmonella network, coordinated —
by AFSSA Paris, provides surveillance

of Salmonelleserotypes of animal origin
(food product, animal pathology or natu-
ral ecosystem), determining their relative
importance and monitoring changes over
time. Public and private laboratories
receive samples, either for diagnostic pur-
poses or within the context of control pro-
grammes, to test f@almonellaln some
cases, they carry out their own serotyping
of strains, but when they do not have
access to the necessary sera, they send
the strain to AFSSA Paris, which carries
out the typing on their behalf.

There are currently nearly 200 public and
private laboratories that send strains or
information to AFSSA Paris. These data
are processed and a comprehensive report
is sent each month to the CNR for
Salmonella Of the 21 500 strains dealt
with annually by the Salmonell& net-
work, some 13 000 are derived from “ani-
mal health”, the remainder relate to anal-
yses conducted on food products or in
natural ecosystems. Thanks to this net-
work, the overall evolutionary trends of
the various serovars and the origin of
strains can be determined and monitored
over time.

TheRéseau national d’épidémiosurveil-
lance en aviculturéRENESA; National
epidemiological surveillance network for
poultry production), run by AFSSA
Ploufragan, provides surveillance for con-
tamination of poultry flocks and
hatcheries subject to official hygiene and
sanitary controls and in which samples
are frequently taken to test for the pres-
ence ofSalmonella

The recently set uRéseau d’épidémio-
surveillance des suspicions cliniques de
salmonelloses bovindRESSAB; Epi-
demiological surveillance network for
suspected cases of bovine salmonellosis),
run by AFSSA Lyon, is a pilot scheme
providing surveillance for the disease in
cattle herds in 1départements

RESABO, aimed at monitoring the devel-
opment of antibiotic resistance in the
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principal bacterial pathogens of cattle by surveillance systems, are commonly used
centralises and analyses the results of tedtshuman health to evaluate the sensitivity of
to establish antibiotic sensitivity profiles surveillance systems [30].

carried out irdépartementaboratories.

— Lastly, the Veterinary Services, under
the control of DGAI, implement surveil- 6.2. In animal health
lance plans for food raw materials (milk,
meat) to check that they are not contam- A survey on methods of epidemiologi-
inated. Furthermore, the DSV play a verycal surveillance for transmissible animal
active role in the surveillance system fordiseases was conducted by a working group
mass food poisoning. at the Office International des Epizooties.
Data relating to the epidemiologicaIThe aim was to gather information on the

surveillance networks for human salmonelState of information systems in different
losis are centralised at the InVS, and inclug€ountries and make a qualitative assessment,
data on food poisoning originating from theWith & view to proposing improvements.
DSV. The epidemiological surveillance net-1he situation existing in 34 countries was
works for animal salmonellosis are all coor-thus analysed [6]. Nevertheless, the relent-
dinated by AFSSA. Meetings and informa-/€ss growth of international trade and the

tion sharing take place on a regular basi_gevelopment of such concepts as regional-

between the different actors involved in alliSation and risk analysis means that a quan-
these networks. titative analysis of animal health surveil-

lance systems is now required. This is no
doubt the reason why different approaches
6. EVALUATION OF NETWORKS at qL!antitative analysis in animal epidemi-
ological surveillance have already been
The quality of the epidemiological infor- attempted [23, 36].
mation produced by a surveillance network The first approach [36] was to attempt a
is highly dependent on the functional qual-global analysis of epidemiological surveil-
ity of the network. The evaluation of suchlance within a country. The author pointed
networks is therefore a necessary proceduut that any evaluation of epidemiological
in order to determine the reliability of the surveillance networks must inevitably begin
results obtained. Yet very few studies havevith a list and a description of all the meth-
been published to date on the application abds of surveillance existing in the country.
evaluation methods to epidemiologicalAn assessment grid was then proposed. The
surveillance. grid comprises four parts: disease agent
surveillance, host monitoring, environmen-
tal assessment, and the epidemiological
6.1. In human health delivery system itself. These four parts are
o each subdivided into a number of specific
Qualitative approaches have been proygpects. The country is scored on a scale of
posed. Some of these were aimed at descrif-to 4 depending on the capabilities that it
ing the characteristics of an effective epipossesses on each of the specific aspects of
demiological surveillance network [2, 18]; gyryeillance. A score of 0 indicates a coun-
another consisted of examining the extent tgy that has no surveillance system in place;
which existing surveillance systems in Francq corresponds to minimal basic systems,
were relevant and appropriate to needs [34L4q a score of 4 corresponds to complete
Furthermore, capture-recapture methsystems, in which each section functions
ods, allowing an evaluation to be made operfectly. This method is concerned with
the exhaustiveness of the results achievetie capacity of a country to carry out general
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epidemiological surveillance of animal dis-carried out, so as to ensure that, over time,
eases rather than with the functioning okach of them can continue to fulfil the aims
individual networks. assigned to it.

The second approach [23] is based on a
proposed technical and economic metho{lj?EFERENCES
for the quantitative evaluation of the oper-
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