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1. Introduction

Professor W. Frank, University of Hohenheim, Federal Republic of Germany, host of
the meeting, and Dr. D. Pittler, Federal Ministry of Feed, Agriculture and Forestry,
vepresenting his government, each welcomad the group (Annex 1). Dr Pittler stated that
there were many gaps in knowledge of tranzmission mechanisms of alveolar echinccoccosis
and that thiz meeting should fill sewme of these. Dr K. Bégel, Chief, Veterinary Publiec
NHealth, opened the meeting on behalf of Dr H, Nakajima, Director-General of the World
Heabth Organization. YHe emphasized the importance of acquiring a mere in-depth kpowledpe
of the dynamics of transmisslon of Echinococeus multiloeularis in its natural hest. Only
through a greater understanding of this could we hope to break the cycle. He wished to
take advantage of the extensive experience that has been gained in the ecology of rabies
in foxcs and apply this te the problem of E, multilocularis.

Professor W, Frank was elected Chairman, and Professor J. Eckert, Vice-Chalrman,
Dr. P. M. Bchantz, served as Rapporteur.

Since a group of experts met to, discuss research requirements in echineococcosis/
hydatidosis in Montreal, August 1987", internatienal cooperation in rese%rch in this
area has been strengthened. In a meeting held in Geneva, September 1988%, seven
working groups were formed teo develop global research activities on biology and strain
variation, immunology, immuncodiagnosis, medical aspects, epidemiology and contreol, and
chemotherapy, headed by a coordinating team.

In line with these global research aectivities, but independent ¢f the above working
groups, another group of 5ciegtists working mainly in E. multilocularis infection in
Europe, met in Zurich in 19877 to discuss international coeoperation, taking Inte
congideration the epidemiological situatioz in Central Europe. This group orxganized a
second meeting in Geneva, in November 1987 to dewvelop international cooperatiom on
E., multilocularis infection, through the formation of: (1) a working group on
epidemiology, including ecology of intermediate and final host; and (2} a group on
immunediagnosis, with special referemce to Em2-ELISA and applicationm te the human and
animal population in endemic areas., An institutional network was also developed to
facllitate cooperation and information exchange.

At the third meeting of the Working Group on E. multiloeulayis, which met in Zurich,
June 19887, the group elaborated two guldelines to facilitate the development of common
ground for research activities and to make their data comparable, namely: (1) puidelines
on cco-epidemiological studies; and (2) on EmZ-ELISA immunodiagnosis.

1Report of the WHO Consultation on Research Requirements for
Echinococcosis/Hydatidosis, Montreal, Canads, 13 August 1987 (WHO/CDS/VPH/87.72)

2Report of the WHO Informal Meeting of Werking Groups on Echineccccosis Research,
Geneva, 15-16 September 1988 (WHO/CDS/VPH/88.79)

3Report of Informal Discussions on the Ecolegy of Echinococcus pultilecularis,
Zurich, Switzerland, 30 April 1987 (WHO restricted document)

QRepnrt of the WHO Informal GConsultation on the Ecolegy of Echinococecus

multilocularis Infection, Geneva, 26-27 November 1987 (WHO restricted decument)

5chort of the WHO Informal Consultatlon on Echinecoccus multilocularis Research,
Zurich, 16-17 June 1988 (WHO/CDS/VFPH/88.78)
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Since then, the working groups have continued te develop their research activities
and have exchanged wiews and results on these with participating scilentists from-North
America, Asla and Central Fuxope., Dr T, Fujikura, WHO, recalled the aims of thefpresent
meeting, which were to:

(1) review the working group activities on E, multilocularic research which has
been carried out zince 1988;

(2} discuss the current epldemiological situation on alveolar echinococcosis
(E. multiloecularis infection) in Central Europe and in other regions, e.g.,
America (USA), Asia {China and Japan), and Eastern Europe (USSR), and to
exchange views;

(3) advise local public health sexrvices of the health risks of alveolar
echinococcosis, of methods of diagnosis and treatment in man, and of pessible
ways of preventing and contrelling E, wultilocularis based on the results of
control programmes Iin endemle areas in Central Furope, some of which are now
available: :

{4) develop work plans for further international cooperation on global research
prevention and control of alveolar echinocoeccosis.

2. Beport of rthe Working Groups
2.1 Epidemiolopy

2.1.1 Prevalence and geographical distribution

In North America, E. multilogulavis is currently recognized in 2 disrinet geographic
regions: the northern tundra zone and central North America. The range of the cestode in
the tundra zone iz roughly equivalent to that of the arctic fox, Alopex lapopus, its
principal natural host. It extends along the coazt of Alaska from the mouth of the
Kuskolwim River northward and eastward to Canada, and extends southward along the western
shore of Hudson Bay. The principal intermediate host iz the northern vole, Microtus
oeconomuis, The central North American enzootiec focus is currently known to include 9
contiguous states and 3 Canadian provinces. Life cycles invelve the red fox and' the
coyote as final hosts and the deer mouse and meadow vole as Intermediate heosts. Domestic
cats have alse heen infected and this implies the possibility of domestic cyecles’
invelving cats and house mice. To date, 52 human cases of alveeolar echinococcosis have
been diagnesed In 33 men and 19 women in Alaska, USA, All patients were Eskimos who had
been borm, or resided, in villages on the western coast of Alaska or St. Lawrence
Island. The average anmual incidence of diagnosed cases was 33 per 100 000 population
but, on 5t. Lawrence Island, where the majority of cases have occurred, the rate'was &7
per 100 000 population, Two cases have been diagnosed within the central North Amerlcan
forus, However, the potential for more widespread exposure is apparent. i

Western Europe contains the oldest known foei of E. multilocularis infection. Human
cases have been recopgnized there since the middle of the last century., In recent years
autochthonous E. multileocularie infection in humans have been cobserved in Austria,
Federal Republic of Germany, France, Switzerland, and Turkey. Within these countries,
the cccurrence of the infeetion is very focal, and some areas appear to be
infection-free., Life cycles of E. multilocularis in Furope primarily invelve the red
fox as definitive hest and several species of rodents as intermediate hosts. There have
also been reports of infected dogs and cats. Although human alveolar echinococcosis is
under-diagnosed and under-reported, an average of 20-30 cases are reported each year from
European countries. 1In Switzerland, the national morbidity rate calculated for 1980 was
(.18 cases for 100 000G inhabitants; the highest rate was in the Jura region (0.74 cases
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per 100 000). Serclogical screening of bleed donors from nexthern Switzerland with
Em2-ELISA (1984/85) with e¢linical diagnostic follow-up of seropositives resulted in a
confirmed prevalence rate of 0.01%.

In France, approximately one third of patients are empleyed in agriculture.
However, specific risk factors for infection remain poorly defined,

Recent work in Austria indicates that the infection is more widely dispersed than
previously known and that it exists in some of the lower regions of the country as well
ag the Alpine regions,

Alveslar echinceoceosiz is widespread in both Eurepean and Asian parts of the USSR.
The disease ls recognized as an important public health problem due to its severe
morbidity, disability and mortality rates, and because it oceurs in areas of the country
which are under intensive industrial development. Within endemic areas, the annual
morbidity rate has been calculated as 10 cases per 100 000 inhabitants. The most intense
foci of alveolar echinococcesis are northern Siberia where the Yakut ASSR, the Chukotsk
autonomous territory and Yamal Peninsula have morbidity rates as high ag 1.7 cases per
1 000 people. A serological monitoring programme has been initiated in the USSR for the
purpose of assessing the problem in quantitative terms, and identifying priority areas
for intervention,

In Japan, B..multilocularis has spread te the nmorth and west of the original endemic
area in the east. Recent studies have shown infection in 14% of 1 277 red foxes and 31
of 98 domestic dogs. The major intermediate hosts are red-backed veles, but pigs are
also commonly infected. Approximately 3-17 cases of human disease are diagnosed each
year in Hokkaide. A serclegleal screening programme to detect new cases has been in
operation, based on screening with a sensitive ELISA procedure followed by serological
confirmation by immunchlot.

Alveolar echinococcosis is known to he widespread in the People’s Republic of China.
However, very little has been reported on the distribution of the Infection in the
natural animal hosts, or the numbers snd geographical distribution of human cases. In
1989, a national hydatid centre was created in Urumgi, Xinjiang Uyghur Autonomous Region,
with responsibility for coordinating research and control activities in China.

Although the completeness of information on alveolar echinococcosis variles greatly
from ane endemle area to another, it ic recognized that the lack of adequate reporting
systems in mest of the endemic areas makes it very difficult to obtain data on the
current prevalence and geographical distribution of E. multilegularis in humans and
animals. In Switzerland, echinccoccosis has been made a notifiable disease, and
experience there may prove the value of such administrative steps for better
understanding of the epidemiology of the disease. The geographlcal distribution of
E. multilocularis in the above countries is given in Anmex 2.

2.1.2 Epidemiological key factors

It iz recognized that the development of an effective strategy for Interrupting
transmission of E, multilocularis requires a thorough understanding of the populatioen
dynamics of the host species, the interactions between prey and predators, and the many
other ecological factors that determine transmission of the parasite. Methods for such
studies have been reported, However, they must be evaluated and adapted for each
different ecological situatiom. Data from both the Federal Republic of Germany and Japan
reveal very high infection rates in young fores suggesting their importance in
transmission. In Japan, recent studies have shown that fox breeding behaviour is clesely
related to the transmission of £. multiloguylaris. Infection rates were most commen in
young foxes and a clustered distcribution of infected voles was identified in associatien
with fox dens where litters had been raised that season. Such observations may permit
development of effective strategies for intervention. There is a need to bring together
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already-available data on fox and rodent populatien dynamles and te develop quantitative
models to describe the basic reproductive rates and the epidenmiological status of
E. multilocuylaris in each biocenose. Such information will determine the feasibility of
contrel &5 well &s the optimum control strategies, :

It was recognlzed that mathematical models describing the life cyele of taeniid
cestodes in the dog-sheep life cycle contributed markedly to an understanding of the
transmissien dynamics of the family Taeniidae, Such medels could alse contribute to an
understanding of the epidemiology and contrel of echinococcosis In wildlife. Immediate
steps include: (1) identifying the biological and ecological research programmes that
must be undertaken; and (2) estimating the force that must be applied if meaningfil
pelicies are to be developed for reducing transmission to human beings, In addirtien,
modelling could be uszed to predict cost-effective control measures and their outcome.

Knowledge of the physical factors which affect survival of taeniid eggs in the
envirenment and their mechanisms of disparsal iz necessary for an adequate understanding
of the mechanisms of transmission., Studies in the Federal Republic of Germany have
recently confirmed the susceptibility of E. gultilocularis to heat and desiecation.
However, under most European conditions, eggs survive several months in summer and.
perhaps indefinitely inm autumn and winter. '

It has been previcusly shown that a major facter in dispersal of E, multilocularis
eggs from the site of faecal deposition is flies which feed on faeces. In the Federal
Republic of Germany, flies of the genera lucilis and Musca were particularly efficient in
transporting eggs in thelr Intestinal tracts, Other insects, such as flesh-eating'-
beetles (Dermestesg), cockroaches and slugs, are also capable of taking up N
E..multilocularis eggs and dispersing them. Such studies demonstrate the theoratical
possibility that egg contamination of berries, vegetables and other foodstuffs might
occur. Due to the extensive dispersal of flies betwesen the time of ingestion of eggs in
faeces and ejection of eggs by vomition or defecation onto foodstuffs, human infection is
most likely te occur at some distance from the original site of egg depesition.

2.2 Pathogenesiz and diagnesis

Purified E. muleilocularis antigen (Em2) used in a standardized ELISA system
(EM2-ELISA) now serves as a reference standard for serclogical diagnosis of alveolar
echinococcosis in humans, This system was developed in Switzerland and has been -
extensively evaluated in laborateries in other countries of Europe and North America.
Diagnostie semsitivity is approximately 94%. With the exception of some other larval
cestode infections which sometimes give low level reactivity, the test is highly
specifie, By comparing the reactivity of diagnostic sera to Em? antigens and to other
fraction-sharing compenents of both E. granulosus and E, multilocularis, it is possible
to detect cases of alveolar and cystic echinococcosis with a reliability of 95%. The
test Is also sensitive for post-surgical monitoring and shows negative sero-conversion inm
most patients following successful resection of the lesien. The Em2-ELISA test results
give high predictive values when used for sero-epidemiological studies, even in areas
with extremely low prevalence of disease. B

The importance of a similarly-comprehensive evaluation of the operating
characteristics of other antigens proposed for diagnosis of E. mulrilos 5 Wa&s .
emphasized, Recently, the group of Swiss scientists produced a recombinant antigen of
E,_majtilocularie econgisting of 2 polypeptides whiech, on evaluation, shows 98% P
sensitivity with sera of patients with alveolar echinococcosia. A second recombinant
E. wultilocularis antigen with high specificity for alveolar echinococcosis was reported
from the United Kingdom. These developments represent a major advance in that highly
specific antigens may be available in unlimited gquantities in the near future.

In Japan, more rhan 150 000 serum specimens have been sereened Iin ELISA followed by
immuncblot analysis of ELISA positive sera. Clinical evaluation of sercpositive persons
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has detected 537 new cases of alveolar echinccoccosis, Simllar scereening projects have
taken place in Austria, the Federsl Republic of Germany and the USSR, although the
characteristics of the antigens and the sensitivity and specificity of the tests are not
as well defined as the Em2-ELISA.

The suecessful In vitre cultivation of E, multilocularis protoscoleces or germinal
cells were reported from Austria, the Federsl Regublic of Germany, and Japan. In Japan,
germinal cells have been maintained in RPMI 1640% with 10% bovine foetal serum for 23
passages, to date. In the Federsl Republic of Germany, efferts to obrtain
continuously-reproducing B, multilocularis cell line have included fusion with myeloma
cells. 1t was recognized that stable cell eulture lines have multiple applicatiens in
immunelogy and studles of growth-promoting and cell differentiation factors and drug
screening.

Diagnostic examinations of foxes for intestinal stages of E, multilocularis using
necropsy and parasitological techniques are tiwe-consuming and are associated with
potential iInmfection risk for investigators, necessitating cumbersome and expensive
facilities and equipment. These considerations have inhiblited epldemiological surveys.
There is a need for improved and simplified examination techniques. Twe immunological
approaches have been evaluated in this respect. The first approach was detection of
serum antibody. This has been shown to be feasible in dogs infected with E. granulosus
who develeop antibodies against homelogous protoscolex somatic antigens and oncospheres.

The Em2-ELISA was sensitive for detecting antibedy in foxes Infected with
E, multilocularis. However, it did met distinguish between present and previous
iufections. Testing of foxes from areas where E, multilocularis infection is not known
to occur, has shewn wvery low or negative results, thus suggesting that this appreoach may
be useful for screening and distinguishing infected, and infection-free fox populations.
The second approach is the detection of copro-antigens. An ELISA was recently developed
for deteetion of antigens in the stoels of dogs experimentally infected with
Taenia hydatigens. On preliminary evaluation, all infeeted animals had detrectable
copro-antipgens well hefore the excretion of eggs and/or proglettids. Cepro-antigens
bacame non-detectable within 5 days of successful anthelminthic treatment. Faeces from
dogs infected with helmintha other than Tasenia spp. did not give false-positive
reactions. This test will be further evaluated for applicability for diagnesis of Taenia
and Echinococeus infections in dogs under field conditions,

Tt is well documented that in the specles E,. prapulosus, multiple strains exist with
adaptation to life-cyeles in different host species in different geographical areas.
Little information exists on pessible strain variation in E. multilocularis, therefore,
more research ig required. Criteria of practical importance for strain identification
include the morphology of adult and metacestode stages, isoenzyme and total protein
analysiz, DNA hybridization, developmental studies of adult and/or larval stages in vive
or in vitro, and epldemiological characteristics. As a first step for strain
identification, information and materials can be collected and sent to the WHO
Collaborating Centre at the School of Veterinary Medicine, Murdoch University, Murdech
6150, (Western Australia), or to another specialized lahoratory.

2.3, Treatment

Mortality rates from alveolar echinococcosis have declined in the past 30 years.
Although the varlous studies carried out have not been directly comparable, data exists

Rozwell Park Memerial Institute medium
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that suggest that the survival rate 10 yesrs after treatment, which was as low as 20% in
early case series, has increased to as high as 50% in more recent case series, probably
as a result of improved diagnosls and treatment,

2.%.1 Surgery

Improvements in surgery have apparently centributed to increased survival of
patients, Radiecal procedures including hepatectomy and reconstruction of the bile duct
with an intestinal loop are employed in 30-40% of patients. In other patients,
palliative procedures, such as biliary dralnage and abscess drainage, are now more
efficient and may be both life-prolonging and life-enhancing, For patients with advanced
terminal stage disease, liver transplantation may be an alternative. In France, 12
patients of 16 treated in this manner since 1986 have survived. Transplantation
experiences have raised the question whether immnuosuppression used for the liver !
transplantation procedure may permit the recurrence of primary or metastatie parasitlc
lesions,

2.3.2 Chemothexapy

Although information on chemotherapy of human alveolar echinococcozis is still
limited, incomplete experiments in Europe and North America suggest that many patients
treated with bengimidazole carbamates for extended periods undergo stabilization eor
regression of lesions with prolonged patient survival time, In Switzerland, &0 patients
with non-resectable alveolar echinococcosis have been treated with mebendazole. The
efficacy of treatment was assoclated with the plasma levels of mebendazole and the'’
duration of chemotherapy. The majority (80%)} of patients showed ne change of lesiona by
imaging studies. Lesions in 9 patients showed a definite decresse in size after
chemotherapy of 2 years or longer. Progression of lesions was noted in 14 patiencs.
However, these patients experienced stabilization or improvement of their signs and
symptoms. Reported trials comparing mebendazole and albendazole are atill too limited to
draw conclusions, The results of experimental animal chemotherapy and human ¢linieal
triels suggest that benzimidazole chemotherapy iz parasitestatic in most patients rather
than parasitoeidal. TIn 19 patients treated with mebendazole for 3 years or longer,
cessation of therapy was assoclated with apparent recurrence in 37%. Potentially-severe
adverse reactions, malnly neutropenia and abnormalities of liver funectlen, although
reversible in all cases to date, required cessation of therapy in gome patlents.

It was agreed that, to date, the results with mebendazole and slbendazole suggest
that benzimidazole carbamates are not the ldeal drugs for larval echinococcosis. New
initistives are needed for identification and development of mnew drugs.

Although many methods have been suggested for determining the viability of
metacestodes tissue icolated from untreated patients and those under chemotherapy, 1t was
apreed that viability can be examined hest by transfer of mateyial to susceptible
rodents., This can be done through intraperitoneal inoculation of minced metacestode
material or by intraperitoneal transplantation of blocks of tissue. 1Tt is important that
investigators using these techniques to assess the results of chemotherapy should:
evaluate the efficiency of their techniques in comparisen with those published by ather
ETOUpS.

2.4. Brevention end contrel
2.4.1 Potential methods of food decontamipgtion

Recognizing that E. multilocularis eggs may be potentially ingested by peopla on
contaminated berries, vegetables and other foodstuffs, some work has been carried out in
the Federal Republic of Germany on methods to destroy the eggs whilst maintaining ithe
taste and value of the foedgtuffs, Heating for 3 hours to a critical temperature of
sbout 45°C kills eggs Indicating that boiling or cooking foodstuffs renders thew safe.
Eggs survive freezing at -18°¢C for 240 days indicating that home freezing is not adequate
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for deatroying eggs. However, E, multilocularis eggs lose thelr infectivity when frozen
at -80°C, therefore, commercial freezing processes, when carried cut adeguately, rendexr
contaminated food safe,

Given the Increased number of workers carrying out field apd laberatery
investipations of E, multilocularis in definitive hosts, and the potential risks
sssociated with these studies, it iz important that workers he advised of the risks and
how to aveid them, Safety precautions need to be updated and made available to all
workers in this field (Annex 3).

2.4.2 Control measures

Few attempts to apply contrel meazures agalinst E, mulrilocularig have been
reperted. It has genarally been considered that the technology did not exist to
interrupt transmiszzien In life e¢yeles invelving wildlife, One exception iz on Rebun
lsland, Japan, where, in 1968, eradication of E_multiloculayis was achieved by
eliminating all foxes freom the island., One innevative approach to interrupting life
cycles in the fox/wild rodent_cyele 1s administering praziquantel in baits.
Approximately 20 baits per km“ were placed at approximately 6-monthly Intervals
beginning in July 1988 in a high endemic area of the Swabian Alb in the Federal Republic
of Gérmany. The fox acceptance of the baits was 70-90%. Reduction of Lnfection in voles
wasz not conclusive. However, the preliminary results suggest a reduction in fox
infection rates. Plans have been discussed for reducing the cost of such a programme by
combining rabies vaccine with praziquantel in the same baits. A similar field trial of
praziquantel baiting of foxes is scheduled to begin this year In Hokkaido, Japan.

In a village on St. Lawrence Island, Alaska, USA, monthly praziquantel treatments of
dogs was used to interrupt transmission between dogs and commensal reodents. Deg
treatments reduced contamination with E, multilocularis eggs within the village as
measured by the significantly reduced yates of infection in veles trapped in the
village. However, even after 5 yearsz of monthly traatments some voles became infected.
Continued monthly treatments of dogs combined with control of canine populations and
their movement, and health education of the public may be required te reduce

E. multiloculayis infection in hunans in this epidemiological setting.

It was suggested that a slow-release formuls of praziquantel might be useful for
econtrel in foxes. However, the prospects for development of such a formula are very poor
due to the pharmacokinetics of the drug and the fact that carnivores tend to vomit
foreign bodies much as a bolus, Implants such as silicone foams impregnated with
praziquantel camnot be readily administered to foxes.

3. Conclusions and vecommendationsg

3.1. Epidemiglogy

The group recognized that there are very wide gaps in knowledge of the ecology of
the various hosts involved in the life cycle of E. multilecularis and in the epidemiology
of this parasitic zoonosiz. An immediate priority would be the development of reporting
and surveillance systems to identify high-risk areas and the exact ways in which people
become infected (adequate efforts of governmental services are called for in this
respect}. This includes epidemiological studies on the pathways of transmission between
foxes, redents and human beings.

Specifically, the group recommends that:

3.1.1 International collaborative efforts should be organized to solve these research
problems. In the long-term, this collaboration is ailmed at identifying the warious
options available for control that can be expected to differ in the many ecological
situations where this parasite exists,
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3.1.2 The standazdization of methods and approaches to eco-epidemiclegical research is
essential. The objective of this vesearch is te identify as yet unknown factors, such as
weather, topography and the many other factors that may modify transmission. :

3.1.3 Standardization and calibration should be made for all methods used for host
censuses and diet surveys.

3.1.4 An atlas of the distribution of E, multilocularis together with known hosty,
should be prepared by the collaborating groups with support frow the WHO,

3.1.5 Research In the following areas should be given priority and are identified by the
following questions:

What factors determine the geographical distribution or, alternatively, why is
the parasite absent from what appear te be suitable niches?

1s the parasite hyperendemic or endemic and what biological and ecological
factors determine the transmission dynamics?

Are there seasonal or annual variations; if so, what determines these? .

3.1.6 Groupz already studying special areaz in different institutes should cellaborate
in order to ensure that field studies will provide comparable results.

3.1.7 Where possible, standardized computer software should be developed for use by
collaborating groups.

3.1.8 Adequate reporting systems for human cases of alveolar echinococcasis should be
introduced and the data should be used to describe the demographies and risk factors of
infection,

Tt
3.1.9 Special care is necessary to standardize immunodiagnostic techniques that are used
in studjes on transmission dynamics in humans and animals, including copro-antigen’
studies in definitive hosts. o

3.1.10 Examination and further development of tests for copro-antigens {pozrsibly in
comparison te gero-antibody} in fox and dog surveys is recommended, Plans for field
investigation should be developed by the ecological groups of Drs Aubert and Miller,

3.2, Diagnosis

3.2.1 For serodiagnosis of alveolar echinococcosis the Em2-ELISA should be accepted as a
current reference system. '

3.2.2 Reference gera with defined antibody titres determined in the Em2-ELISA should be
prepared. They should include a number of positive sera with different titres and also a
negative standard.

3.2.3 Promising new test systems (including new antigen preparations) should be -
compared with the Em2-ELISA, in terms of sensitivity, specificity and other
characteristics,

3.2.4 A standardized file should be prepared for colleecting data on:

(a) patients; and
(b) persons Included in serological murveys.

For this standaxdized file, basic diagnostic criteria should be provided.
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3.2.5 Techniques for the diagnosis of infected definitive host pepulations should be
impreved, Including immunolegical metheds.

3.2.6 Ultrasound mass screening should be further evaluated for detection of alveolar
echinccoccosis in human populations.

3.3, Treatment

Unfortunately, at present, the treatment of human patients is enly life-protecting
but not yet life-saving.

3.3.1 New surgical procedures, such as liver tramsplantation and long-term, high-dose
treatment with mebendazole or albendazcle are very expensive. Slnece significant further
progress cannot be expected from these drugs, available funds should bhe diverted to new
approaches which have the petential for curative results after short-term

adminlstration. In fact, new drugs should be developed.

3.3.2 Technical conditions for successful drug development are now defined: methods
for In vitro screening, ip wvitre evaluation, pharmacelegy and toxicology. Protocels for

e¢linleal phase I to III have mow been developed,

3.3.3 A group of experts should be convened who might serve as a project development
team. They should receive starting support, e.g., from WHO, in order to evaluate the
actual cost of the disease, to draft a plan of action, and to develep protocols which ecan
be submitted to granting agencies, 1t must be realized that this Is a major projecrt.
Yet, unless new approaches are tried, a break-through i= not to be expected. Analogously
to other diseases, an effective short-term treatment for echinococcosisz will he the mast
cconomical method te deal with the disease,

3.4, Prevention and eontrol

The ultimate objective of research on alveolar echinococcosis is the ellmination of
the infection from ity reserveirs im nature, The participants noted, with appreciation,
that working teams are being set up by WHO to investigate potential appreaches.

3.4.1 S5ince an effective echinococcidal drug is now available, strategies for its
administration to definitive hosts of E. multilecularis should he developed and
evaluated, Pogsible approaches include praziquantel baiting of foxes to interrupt
fox/rodent cycles, and mass treatments of dogs to interrupt deg/cemmensal rodent cycles.
Such trials should be developed based on an adequate understanding of the local patterns
of transmission and should be adequately evaluated to understand the details of what
happens and the cost/benefit of the intervention.

3.4.2 Water, berries, fruits, greens and other foodstuffs potentially contaminated by
fox faeces should be sampled directly ro confirm the possibility that they zerve as
fomites for transmission of E. multilocularis or other helminth eggs.

3.4.3 Further studies should be carried out to investigate physical and chemical
agents for decontaminating foodstuffs potentially contaminated by E. multiloculayis eggs.

3.5. Biosafety

3.5.1 The working group recommends that WHO safety guidelines should be developed for
laboratory and field examinations on E. multilecularis incorporating new knewledge In

this field. Persomnel working with such materials should be menitored serologleally at
annual intervals, Guidelines should be based on the principles described in Anmex 3.
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3.6, International GCooperation

3.6.1 Working group a?tivities on echinococcosis research (mentioned in WHO/CDS/VPH/88_78
and WHO/CDS/VPH/88.79') sheuld be developed in line with terms of references and work
plans which are already agreed upon.

3.6.2 Each working group should be encouraged to extend its network of institutes and
scientists at internationsl level, in particular to groups in developing countries.

3.6.3 Reference material and guidelines of standardized procedures and methods for
research and diagnosis of E,multilocularis infection should be elaborated in ‘
collaboration with WHO collaberating centres and other interested institutions. WHO
should strengthen ecological studies on alveolar echinococcosis and entrust one WHO
collaborating centre with the task of coordinating reseerch. Emphasis may be placed on
the fox/vele interactions and critical path analysis., Fox stomach content studies should
be standardized and teams in infected areas should be trained in survey techniques.

3.6.4 Where required, international workshops, seminars and training courses on
E._ multilocularis diagnosis, prevention and control, and related reszearch, should bhe

crganized, in collaboration with WHO,

3.7 Conclusions and recommendations for public information and education

The participants of the meeting strongly recommended that a specimen statement on
alveolar echinococcosis, dealing with its eceurrence, significance, and preventiwve
measures, ghould be made available to health personnel and the general public. Based on
the discussions, the WHO Secretariat, in collaboration with the Chairman of the meeting,
has prepared zuch a specimen statement, which is given in Annex 4. National authorities
afe advised to use this material, moedifying it according to local conditions and needs,
Care should be taken that the information provided to the publie is not in discordance
with national or local policy on this subject area.

7Report of the WHO Informal Consultation on Echinecoeceus multiloculavis Research,
Zurich, 16-17 June 1988 (WHO Limited document WHO/CDS/VPH/88.78).

Report of the WHO Informal Meeting of Worklng Groups on Echinococcosis Research,
Geneva, 15-16 September 1988 (WHO Limited document WHO/CDS/VPH/88.79).
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ANNEX 2

Geographical distribution of alveolar echinococcosis in endemic countries
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Fig., 2 Distribution of echinccoceosis in the human pepulallion

in Xinjiang Province, Feople's Hepublic of China
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Fig. 3 Prevalence of E. multilocularis in red foxes in the district
of Hokkaido, Japan, 1986-1989
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Fig. 4 Distribution of alveolar echinococoosis amongst the human population
in the USSR
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rie. s (Geographical Distribution of Echinococcus
multilocularis in Central Europe (1988)
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ANNEX 3
Biosafety Guidelines for Lsboratory and Field Examinations of
Echinoecoeeus meltilocularis Infection

1. All studies shouwld be carried out under the responsibility of an experienced
scientist well trained in handling infectious materisl. This person should be fully
informed of the national/regional bicsafety regulations in force. All other persons
involved in guch exsminations should be well tralned.

2. Specilal necropsy rooms with floors and walls which can be easily cleaned and
disinfected, equipped with an appararus for heat dlsinfection, should be available,
This room can also be used for necropsy of other carcasses, but other laboratory work
should net be permitted. It should be kept free from flies.

Special protective clothing should be used in this room, including boots, gloves,
coats - if necegsary face masks and aprons, Thizs material should be dispesable or
disinfectable.

3. Carcasses should be thoroughly lubricated before being dissected on special tables
or trays, to prevent dust-borne transmission. At each stage of disszection, only
material and Ingtruments which can be eagily decontaminated by heat should be used.
Carcasses to be disposed of should be Incinerated or heated to at least 75-80°C for
an adequate perlod so that all parts of the carcass are exposed to this temperature,

Carcasses can be dizposed of at an incineration plant. Special treatment of waste
water is required if sewage sludge decontaminatien is not guaranteed.

4. Although to date there is no evidence of infeetion of persops invelved in
examining foxes with Eg¢hinococcus multilocularis, serological surveillance of zuch
persens iz recommended. The first examination should be carried out at the beginming
of the work and, subsequently, twice a year. The specialized laboratories
responsible for the regular surveillance service should be nominated on a natienal
level by the health autherities.
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ANNEX 4

Specimen statement on alveolar echinoscocco d t a o
and the general pub

Alveolar echinoceceosis, caused by a small tapeworm (Echinococcosis multilocularis)
that exists in the small intestine of foxes and sometimes of dogs and cats, is a very
serious human illness with characteristics similar to cancer. Most patients ultimately
die of the disease, although progress in surgical and medical treatment has increased

chances of survival.

The tapeworm occurs in focal areas of many countries, notably, parts of the Federal
Republic of Germany, France, Switzerland and Austria, in Europe; Alaska, some of the
United States and Canadian provinces, Siberia, and other parts of the USSR, the People's
Republic of China, and Japan. People become infected when they accidentally swallow eggs
of the tapeworm passed by the fasces of infeeted foxes or doga. The ways of egg
transmlission are not exactly known and current research i1s almed at clarifying the mode
of infection.

Fortunately, human disease is rare in Europe. Accerding to recent data from
Switzerland, the annual number of new cases is 0,18 per 100 000 inhabitants, but in some
areas, morbidity rates may be higher. At present, there is no evidence to suggest that
the diseaze ls spreading in Europe or that the number of human cases is increasing. Most
cagses occur in farmers and their family members. Some people, mainly hunters, become
Infected by direct handling of foxes, or hunters of other fur-bearing animals like
muskrats, Theoretically, other sources of infeetlon could be water, berries, Ereens or
vegetables accidentally contaminated with facces of infected foxes or dogs. The source
of infection for most patients has not been established., Until further information is
available, it is recommended that people belonging to the high-risk groups mentioned
above, or living in endemie¢ areas, apply general measures of hygiene and that those
living in areas identified as "high risk" aveid contact with foxes and their faeces;
vegetable gardens should be fenced off to keep out foxes, Hupnters should touch foxes
only 1f hands are protected with plastic gloves. If fruits or vegetables are likely to
have been contaminated with fox, dog or c¢at faeces, they should be carefully washed,
cooked or frozen to -80°C (for at least 3 days) before eating.

Considerable progress has been achieved in the early diagnosis of the disease, using
immunediagnestic tests, computer-assisted tomography, ultrasound examination and other
methods. Highly specifie immunodizgnostic tests can now be applied for
sero-epidemiological studies in endemic areas aimed at early detection of human cases.

Early-detected cases with small lesions in the liver are likely to be cured by
surgical incervention. In advanced cases many patients ultimately die of the disease
although preogress in surgleal techniques, medical care and chemotherapy has increased
survlival of patients. However, the presently available methods of treatment are very
costly and still unsatisfactory. Therefore, there iz anu urgent need for developing more
effective chemotherapy,

Several working teams are being set up to investigate the variocus aspects of slveolar
echinococcosis in & new approach at international cooperation, An immediate priority
must be the development of reporting and surveillance systems to identify risk areas and
the exaet ways in which people become infected.
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