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Short Communication

Recent Epidemiologic Trends in Alveolar Echinococcosis
Prevateace in Humans and Animals in Hokkaido
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SUMMARY: We ilavestigated chronological and geographical changes of 2lveolzr echirococcasis (AL)
prevalence in 14 administative disiriets of Hokkaido based on the dataof our epizomiclogic and seroepidemiologic
surveys, The resalis suggest thatthe chronological transitions of the eazoodic sizie of A in Hokkaido markedly
reflect those of human AE prevalencs, ang that new prevalence of human AE has been emerging [rom central

and westzm Hokkaido,

Hokxkaidois the only region of Yapan conclutively demon-

sirzied (0 be affected by alveolar echinococcosis (AEY {1)..

iokkaido is locared at the poahem part of Japan, and is
suiiounded by the Sta of Japan 1o the west, the Pacific Gcean
to the south and east, 2nd the S¢a of Okhoisk 1o the nonth. To

the northwest of Hokkaido, inthe Sea of Japan, fies te smallec

island of Rebua. Yhe <arliest prevalence of human AE in
Hokkaide occurved on Rebun Istand bevveenthe years 1937-
1559, although the enzoode state of Echinococcis rudniloculans
is thought 10 have disappered from the istandin the Jaze 19305
(2. 3). The second prevalepce began in an castern area of
Hokkaido in 1963 and condauss (o date, with ozw patients
found in (his area every yYear or 0, In addition (o (his preva-

lence, which has diminished withme, we have recently been .

enncemad with the tatest prevalence occuriing ta other districts,
which tGgether constitue a third area of gradually increasing
AF outbreak, {Dana from annual repons (1989-1995) from
the Comminse of Echirotooecsis Contrel in Hokkzido, which

are supumanzed in annual reports {4) from the Dcpmcntofi

Health and ¥elfare, Hokxaido Prefectural Government). Cn
the other hand, according to out tecent study on the lafecton’
rates 20d geographical disuibution of animal camiess, it may
safely be assumed thit E. muftilocularis is hyperenzoodc in
dmast all districss of Holdaldo. However, Bie present sination
of AE in 2rimals dots not faithfully reliea e receot stasstics
on hiuman AE, since AE cases in hurozns are charactedzed
by an {nitja] asympilomatic incubadon pariod of 2t least 5-15
years and a subsequent chronle course (5).

Heman AE is a zoanotic lefecton caused by the lagval fonn
of upeworm of E. mulrifocularis found in e smatl intestine
of foxes or other fleld definitive hosts (6). [ngesdon of
Eehinococcus eggs by dicea handiing of foxes ¢t bylageston of
foods or water contarnlnated with feces of infected definitve
host anjmals causes the dlscase jn hwozss. Infdally, E.
Fusldlocularls metacestodes develop almost exclusively in
e liver, Parasitic lcsions in the liver are characterized by a
wumor-like, tnfiltrative goowth, with tie met2cestode tending
to spread from the liver 10 other organs by influative or
metaseasis formation. A provisional diagnosis of AE in
Hokiaido was made by a combination of physical eamina-

*Corresponding author: Tek +81-11-747-221 . Fa 481- 11736
5476, E-reaihiuruya @iph pref hovkalds Jp

‘tions, 12boratory investigations, and  survey of the history

of human contact with the enzodtic arca (7). Serological tests
included complement fixation, indircet hemagglutination,
immunoelcctrophoresis, enzyme.-linked immunosorkent

‘assay (ELISA), and wostern blotting (WB) tess. Plain X-
13y, vitrasonography and computed lomography imaging were
-perfocined before surgical removal of metacestodes. Finally,

however, almost 21t of the AE cases foundin Hokkaido were
confinmed onthe basis of histopatholagical findingsin which
tarval membranes (cuitcular Tayer) were demonstrated using

-periodic acid-Schiff swining.

In this communication, we report on past and praseat-

-staristical trends of humin AL in Hokkaido, and on the

chrondlogical changesin AE prevalence occurring in animals
in Hokkaido. We also discuss geographical trends in human
AE emergence in Hokkaido on the basis of ous animal
survey data eod seroepidemniological findings.

Human AE in Hokkaido was of is prevalent in the thrze
arcas shown in Table L (4). {) The oldest endemic 3res is
Rebun fsland, where 131 human cases were found behween

"1937.1989; since that Sime, however, thére have been no
further cuilbreaks of the disease. (1) The second area is

composed of the districts of Nemuiro and Kushiro {whichare
locatedinan castemn partof Hokkaido), where 144 cases were
1epdaed between 1565 and 1997 {two cases weee cegonied

“tefore 196%), and where new cases continue to be reporicd.
Q@D The third and latest group of outbreaks has occured in

other distdcts such as Abashin (in tastem Hokkaido),
Kamikawa (in cenwra) Hokkaido} 2nd Oshima (0 westem
HokXkaido), for 2 combired total of 96 cascs, 26 of which
weie regorted betweea 1978 end 1997, in this third cegionin
parteolar, the pumbes of cases has increased dranatically
over the lagt few years.

Jo Hokkaido, various epizeoticlogic surveys on carriers of
B mulilocularis bave been perfomasd sinoe the furst oooartact
ia Rebun Isiand (4). At this Gme iUis gensally considered that
Viulpes vulpes, Canls forniflaris, Felis carus and Nyctereutes

- procyonaides are defitirive hosts which can camy adult E.
- maddlocularis (8). Onibe other hand, intemmediate hosts have

Lesn confiimed (o b Clethrionomys rufecanus bedfordiae,
C. rutilus mitado, C. rex, Apodemus a1 gentzus, Mis musculies,
Rarius norvegicus, Sorex vngoiculans, S.caceutiens saevus,
Sus domesricus, and Equus cabaltus (8, 9). Among these
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Taled. Ancutl shonges in the number of AE pasents in Heldaldo®
Yeur Rebunlsfand  Hemmo-Xuthirto  Oiber disafes Sutaoal
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et 12l 145 % 373

“Almost 2l of Cie AE patenis in Hakkaldo w ere finally dagnosed on

the bass of hislopattotogicdt findings.
inmtermediztes, Vulpesvidpes and €, rufocanss bedfordiae are
the most influential animals by which the life cycle of E.
mulrilocalasis has been mainuined in Hokkaido (8), due 10
their digh susceptibility, their high infection rawes, their
absolute majonty among infected canitis, their geographi-
cally broad distribution, and their oher characieristics.
Canis familiaris should also be taken into considerationas 2
source of infection, becausc this species can atlow the adult
form 1o Cevelop infecdlous eggs (8). [na relaed developmen,
it should also be roted that farval E. mulrifocularis has been
detectnd in primates_ suchas Pongo pygmarus, Macaca fuscesa,
Cerilta gorifla, and Lemur caria, in municipal 2008 {9, 10,
1). .

Over the past two decades, the Hokkaido Prefectura)
Governmeni has conducied onoogoing survey of the previlence of
E mdilocdaris carmiers ined fones (4) Al e foxes supveyed were
necropsizd to detedt apeworm of E. multilocularis. Making
use of the results of the epizonticlogic survey performed from
1585-1596, we tied 1o chronologically and geographically
analyte E. mudtilocularis prevaleace in red foxes. The dan
of the surveys were compiled together every three years; cach
of 14 adminisirative disticis was assigned an infection rite
that was calculated from the nuber of specimens {i.e., red
foxes) caught in that distsict, The resuls showed that there
wete two ddministative districts, Nerwo 2ad Oshima, In which
mote than 30% of foxes were infected between 1935-1987,
while the 1ates of fofection among foxes in most other
distrcls were 1ess than 10%, with e exceptions of Kushiro,
Abashin and Rumoi. In the years 1994.1996, five additional
administrative diswicts (i.c., In addition to Nemuro and

TaMlel  Recentfindinga (1585 1996) of £ ruuliitocutoris In
Toxes in Hodaido®

Arta Disides 198587 I553.90 199183 155196
Eaticm Nemwro g [ ] [ ] <
Howkoido  Kushire -2 o b4 ®

Atashic -4 % b *
Central Sohyr D o 7Y Py
Helkz'da Kamikauva 0 FaY a [ ]
Tokarhi o a & k- 4
Rumel & Fal Fs H
Socchl G Fay * =
Hidska 0 A o [ ]
Isnikan a o w H
Wieitern Shiribechy a [ & ]
Holkaido  [rud a O x [ )
Hiyuny G o H P
Oshima & k-4 L [ ]

*E rwltiocvianil infecsion in ¢d fo1d w33 conlinmed in recropsy.

*+Ttie meda infecdon nie (K} inred fores In cach Gistrict bs expeessed

130 foi 0%cx <10%, 2t A foe 10%S 3 <310%, 25 W for 202501
<30F, cras @ [or 0K

Oshima) showed a 30% or greater rawe of infection smong
foxes; these districts were Kushiro {in castern Hokkaido),
Kamikawa and Bidaka (in central Hokx2ido), 2nd Shiribeshi

" and Ikt (in western Holdeaido). These resvits ze¢ summarized

inTable 2.

ELiSA 203 WB have beea conducted for I imumuroserclogic
diagnosis of AE inour insttute since 1983 2nd 1987, respec.
tively {12). ELISA is used {or mass screening 2nd WB for
confirming ELISA-positivity. The WB method can classify
AE patieats into two groups, i.e., & group of patients showing
complete-type and one showing incomplete-type panems.
with the two showing distpedy differemt immunosaining gat-
terns, The complete-type pattern shows mulGple bands (rom
tgh molecudar weights o low mclocular weights, involving be-
low 20 kDa as 2 fronial band (13), and U incomplete (ype
reveals a few bands, with 2p especially srominent stain of C
andgen being composed of polysaccharide (12). From patho
logical cxaminations, cases with the incomplete type ace likely
W show carty infecdon ol farval £ multilocularis, wihile cases
with the complee type are likely 16 show late infection, i.c.,
they tend 1o have faily advenced cysts (12). We bave 2is0

‘recently obtained two uselul pisces of inforation on the

serological significance of WB immunostzining paticns. One
finding came from 2 muricipal 200 at which 2n outbreek of AE
oocurred in Macaca fuscais: G Iesions Wuasonographically
detected in monkeys showing the complete-type patiern weie
found to be significantly larger than those scea in monkeys
showing he incompleis-type petem (14). The second finding
came. from animal experiments in which antibodies to C
aptigen were demonstaled 10 appear eardier than other
zntibodies, following direct injection of E, mudrilocularis
meacestodes into the livee of laboretory raws (unpubiished

.Gata). Therefore, we thought that the grouping of serclogically

gosltive-persons rray bring aboul a beiter undersianding of
prevalence of human AE b Hokkaldo, although evidencs has
pot yet beea given that persons may shift from the jncompleis
type 0 the complete type with time after infecdon. !n'
Hokialdo, 2 great number of the Inhabltants of £ pmediflorculoris-
enzootic districts have undergoae 2 {irsl $i¢p Examination
based on ELISA in mass sereening for AE: the nurber off
subjects examined vasied from 50,000 10 100,000 per year.
between 1926-1996 (13). This scrological mass screening
picked up ELISA-positive subjects at an annval average Rt



Tadte 3. Goographicad Gstadution of WB-positve inkatitants in Holdaido betwecn 155719987

————e—— = 4

Year
Regiva Distict 1§97 WEIFEE . 150 d ISP 1522019 193510 E59E

l" C“' l c ] C l C

Redun 0 1 L) i 0 4] 4] v
IsTand

Eastern Nerauro B8 1 1 7 3 4 o 6

Hatdkaide  Kushire 1o [ | T 3 1 1

Abashin 2 1 3 w5 Fo4

Ceatra) Schye F T 0 1 ] [ |

Hokaido Kamitawa 2 0 ? 4 It 3 § 3

Tokack 70 g 0 2 [i] F I

Rumal 4] 0 b+] 1] [+] 0 0 F

Sorcy I ] ¢« O 1 [+] T 4

Hidaka [} [+] o L] I 0 2 1

Bhkad o o0 [} 4] ] [+] ) 2

Westemn Shidbesh 1 0 1 2 3 0 1 1

Hokirido  foud [ ] 4 0 i 0 ¢ 2

Hiyuma [+ I ] [ 0 0 5§ ¢

Oshima R ¢ 0 3 ¢ 1

*Tiking advantage of WB-amaiysis ctasificndon of AE paticnts intg two gioups (compleie- and
Iacomplete-type pettemn subject), we Inrestigated che geographical G3tnbudon of subjecs whoe
were plcked up in mass sereening wing EUISA tetween 1#87-1938 and furthcr confiomed ba be

serotogically posidve ia WB wst

** L lncomplete-Gpe thadinnts, *t*C: Complete-brpe inhabinnis.

of 0.23% (1 3). These resuits wece furthe coafirmed by a second:
swep examinaton using the WHB test [n ihe present stady, we
conducted sarepidemiologic surveys oa persons who werd

positive in the WB.second siep examination carried out-

belween 1987-1993. We weie concernsd with the change in-
human AE secoprevalence, £ither rom year to year of place 19
place, when two serolegically disdncurypes (e, e incompleze
and compieis types) (15, 16) were mken lno consideration. As

descibed below, the resuits were commensucare with our-

expeciations. )

The strologic survey for 1987 2ad 1988 indicated that
31.8% (36/44) of the complete-type and 70.8% (51/72) of
the incompleic-iype subjacts lived in castern Hokkaido, The
other complete-type cases were 2l in the Sohya disirict {one
¢ase) o 00 Rebunlstand (seven cases). The other incomplete-
bype cases wert sporadically distribuied dinpughout cenual
2nd western Hoklaido (15). For 1990 and 1591, 20% (4/20)
of the complete-type cases were distibuted in central
Hokkaido end 10% (2/20) in westeen Hokkzido {16). Ia
eastem Hokkaido, the complete-lype cases increased in
auber from bwo 10 five in the Abashin distrieq, whereas in
the other two disuicls Uiey decreased. Of the incomplede-type
cases, 35.4% (17/48) were Inhabitants of centred Hokvaido
tnd 18.8% (5/48) were inhabitants of western Hokkaldo. From
1992 10 1994, 20% o the complete-type cases were lahabinnts
of ceatral Hokiaido, 20d an equal percentage (4720) wére
inhabitants of westem Hokkaido (16). Of ths incotnplete-iyps
cases, 0% (18/43) were Inhabitants of central Holdz2ido and
26.7% {12/45) lived {n westerm Hokkaido, During the final

four year perlod, 1995-1598, 48% (15/31) of the complete— .

bype cases were diymibuted io cenwal Hokkaldo, 35% (117
) incassem Hokxaldo, and 17% (5731) 1o westem Holdaida
Therefore, all 13 2dministratve districts except Hiyama were
found o have produced complete-type {phabitanis before
15¢8. With respectto the incomplets-type inbabitants of this
panod, 50% (15730} lived in cental Hokkaido, 36% (9/30)
in westem Hokkaido, and 20% 1a eastern Hokkaido, No
Incomplete-typt cases were seen in Nemuro, butiocomplete-
type inhabitants appeared for the first Sme ia Hiyama, These
results are summed up in Table 3,

The serologic survey dats based oa WB are perhaps best
explained as follows. First, the oldest endemic area, Rebun
Istand, has been characierited by the prescnce of only
‘complite-type inhabitants since the fisst survey in 1987, 2nd
has not produced any WB.positive inhabitants since 1992,
Second, the second oldestendemic area(ic., the Nemuro asd
Kushiro districss which had the {2rgest nuinber of both comgplete.
and incomplele-type inhabitants) showed a tendeaty of de-
crcase in new WB-positive cases (pardcalardy incompleic.
type ones) from year to year Since 1990, Third, the latest
endemlc area, i.¢.. all other districts except for Rebua Isiand
and G Nemuro and Kushito districts, was fisst characlerized
“by a gedup of wily incomplete-type cases, but subsequentiy by
2 mixed group of incomplele-type and compleit-Type cases.
Thus, the present secospidemiclogic research appears to cleady
indicate epideimiologic differeaces emong (e thred groups
of AE prevalence in humans in Hokkaido. If 30 AE: preveleac
“in bumans gocs through three sen:pldemiclegic phases (e,
an jrcomplete-Typs phase, anincumplele type- rd complete
-type-miixed phase, and a complee-type phase), our tesent
scroe pidemiologic data would indicate not only (he emiigence
of new AE prevalence in humans in central and westem
Hokkaido but also a further ovecall increase of AE patients,
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