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a problem.

Human hydatid discase caused by Echinococ-
cus gramulosus has been recognized for decades
a5 2 serious medieal problem in sheep raising
areas of Perw! Official figures probably under
estimate the true extent of the problem, since no
serologic surveys have been performed for mors
than 11 years.®? Previous surveys done in dis-
zase-endemic regions of Peru have wsed the in-
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Absiract. A serosurvey for human hydatidosis and cysricercosis was performed in dif-
ferent regions of Peru. Thase regions included a known endemic area for cystic hydatid
disease, a cooperative in the central Peruvian Andes near the city of Tarma. Department

of JTunin; three areas endemic for cysticercosis in the Departments of Ancash, Cuzco, and
San Martin, where the status of hiydatid dise
Iyeown near Lima, where neither zoonosis is known tw be present. A seroprevalence for
hydatidosis 1.9% (6 of 309) was found with both the enzyme-linked immunoelectrotruns fer
blot (EITB) and double diffusion assays in the arca endemic for hydatidosis. Seropreval-
ence in the other zones tested was zero using only the EITB assay. Cysticercosis sero-
prevalence was high ln pig-raising zones bur Tow in the high-altitude, shesp-raising areas
and in the seaport of Callao, Mo cross-reactions between Echinococcus granuiosus and
cysticercosis were noted in any of the regions studied, Hydatid infection remains o major
health problem in the central Peruvian Andes where sheep raising is widely practiced:
however, in those regions where mainly swine arc eaised, human hydatid infection iz ot

ase 5 not well defined: and an urban shan-

direct hemagglutination assay, immunoeleciro-
phoresis (IEP) assay, and/or the double diffusion
test (DD3). The latter two detect the antigen-
antiboedy reaction known as ore 5.4

In Peru, the DDS test is the mast commanly
used method because of its ease of performance,
low cost, and high specificity, The major limi-
tion of the DDS test is it low sensitivity,5#

Recently, we developed an enzyme-linked im-
munoelectrotransfer blot (EITB) assay for the
diagnosis of £ granulosus that is more sensitive
and has a lower rate of cross-reactions with an-
tibody to cysticercosis than does the DD35 assay,®
This hydatid EITB assay was used to determine
the prevalence of hydatid disease in different
population centers of Peru, including rural
sheep- and pig-raising areas and urban iareas,

MATERIALS AND METHODS

Study sites (Figure 1). Sheep-raising area.
Department of Junin. Tupac Amary i5a farm-
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Ficure 1.

ing cooperative (population 40.432) located at
an altitude of approximately 4,200 m in the cen-
tral Andes. Sheep are the major animal raised
while pigs are rarely found. Villagers were
peked to volunteer for serologic testing ot the
health center after listening toa talk concerning
hydatid disease. They were questioned abow
sheep-raising practices. dog ownership, infected
viscera disposal, and o history of hydatid dis-
ease.

Pig-raising areas. Department of Anecash.
Pomabamba (population 13,000} is an Andean
town surrounded by rural communities where
pigs are the primary farm animal, but sheep and
cattle are also raised. Pomabamba is located in
the central Peruvian Sierra at an altitude of 2,948
m. Serum samples were collected from asymp-
tomatic persons who volunteered to be tested af-
ter attending a presentation on cysticercosis ol
the municipal hospiial.

Department of Cuzeo. Haparquilla {popula-
tion 633} is a rural village locored in the Anta
Valley at sn altitude of 3,300 m. Pigs are the
most common animal raised. Sheep are rare, Se-
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Map of Peru showing loeation of the study sites.

rum specimens were collected from consenting
persons at home and at a schoal,

Department of San Martin, Churusapa (pop-
ulation 282} is located in the high jungle of the
Andean slopes at an altitude of 333 m. Swine
rearing is common but sheep are not raised, Se-
rum specimens were collected from at Jeast one
person in 819 (44 of 54) of the households. Hy-
datidosis is not endemic in this area, and no
cases have been reported, based on meore than
10,000 abdominal ultrasonographic examina-
tions that were performed on villagers =1 the lo-
cal hospital (Samaniego L, unpublished data).

Urban population. Acapulco (pap 15,0000 s
an urban shantytown lecated near the Lima air-
port adfacgnt w the seaport of Callao, The serum
samples were obtained as pant of a cholera sur-
vey. Farm ammals were not prescni.,

Cajamarca slaughterhouse. The city of Ca-
jamarca (Department of Cajamarca. populiton
97,452) 15 located in the norhern Peruvian An-
des at an altitude of 2,720 m. Swine, sheep, and
cattle are raised in the rural areas of the city. We

el

I

i P o i

PR T T T



HYDATIDOS!S AND CYSTICERCOSIS [N PERU 853

took blood samples from 107 wrban slavghter-
house workers,

Sample collection. Blood samples were ob-
tained by venipuncture; they were stored at
—20°C.

Serologic tests. Double diffusion test. The
D3 test was performed on samples from Tupac
Amaru and Haparguilla as previously de-
seribed ™ * This test was not performed in other
areas because of insufficient volumes of serum,

Hydatid EITE assay, An EITB assay for hu-
man hydatid disease dingnosis that identifies
three specific bands (8, 16, and 21 kD) was per-
formed as previously described.”

Cysticercosis EITH assay. An ETTB assay for
human cysticercosis was alsa performed on the
serum samples from all swdy groups 1o deter-
mine if dual infection or cross-reacting antibody
wag present.™°

RESULTS

Sheep-raising area. Tupac Amarn. One hun-
dred thirty-one males and 178 females (age
range [0-66 years; median age 24 years) re-
sponded to the questionnaire; serum sample
were obtained from each, More than half (57%)
of the familics owned dogs and 41% of the in-
dividuals were in regular and close contact with
dogs belonging 1o others. Eleven percent fed vis-
cera to dogs; 23% of those did so without cook-
ing it (Table 1). Nane of the I0Y persons ques-
tioned reporied previous hospitalizations or
surgery for cysis or tumaors.

Six (L.9%) of 309 persons swoidied wers pos-
itive for antibody specific for hydatidosis. Al
six seropositive persons were asymptomatic and
none were from the same family. Three were
males, 12, 23, 54 years of age. and. three were
female, 35, 43, and &0 yeoars of age. Three per
sons tested positive in both the DDS and EITE
assays. Twao participants tested positive only in
the EITE assay and one tested positive only in
the DD5 test (Table 2). Of the Ave persons
whose serum tested positive by the EITB test,
the three diagnostic bands (8, 16, and 21:3kD)
WEre present i

Two (0.6%) of 309 participants had a positive
EITB test result for cysticorcosis, Meither bad a
positive test result for hydntidosis,

Pig-raising areas. All study samples from the
thres pig-raising villoges were seronegalive for
hydatidosis. In contrast, 13% (13 of 112}, 8% (4

TanLE |
Slaughtering and dog-feeding pracices at the farming
coaperative of Tupac Amary, a sheep-raising req
witere Echineeocous granulosus of endemic

Wi, (Td
Persons intervizwed 30
Families 221

Educntion level
Iirerme 25 (®)

Elementary school 199 {64)
Secondary school a7 {22)
Heyond high sohoal I8 (6]

Association with dogs
Mo, of dogs 215

Mo, of families owning dogs 125(57)
Mean no, of dogs/family 2
Mo, of perionds who play with

dogs 1260410

Infected viscern disposal®
Mo, who have seen
water hagst in viscera
Mo, who bum or bury infected
viscern
Mo, who throw infected viseera
Into. stredams

210 (68)

128210 (6 1)
T4/210(35)

MNo. who feed viscera to dogs IS0
Mo, who feed infected raw vis-
cera to dogs B35 (23)
Farm animal raising
MNao. of families that
raise farm animals 141221 (64)
Animal raised by Tamily
Sheep 637221 (293t
Canle 104221 470%
Harse 62122 (281
Pig 23221 (10t

= Irdividual resporssi.

T Waler bags i% 1he term used in the questionnaise for hydanid cysts.

t Apprusimale wo, of sheep, exttle, hores, and pegs raiszd hy whols
willage are 45,317, 068, 215, and 34, respeciavedy

of 30), and 7% (7 of 97} of serum samples from
Pomubamba, Haparguilla, and Churusapa, re-
spectively, were seropositive for cysticercosis
(Table 2}.

Urban area. In Acapulco, the majonty af the
population is composed of young people bom in
the city af Callag or in nearby Lima (median
age = |8 years). All 250 persons tested were
seronegative for both hydatidosis and cysticer
cosis (Table 2).

Cajamarca slaughterhouse workers. OF the
Cajamarca slaughterhouse employees, 7.4% (8
of 107y of the workers had a positive EITE rest
result for cysticercosis; none tested seropositive
for hydatidosis.




834 MORO AND OTHERS

Tanrg 2

Seropesitive rates-af Muran Aydutidosic and cviticercosis

i Hyaiidhoiy Cyulicoremmin
Siiex Mo, ol serem lkm':;:-: Mo, (%) Ha. |F}
[ Deparimert | adrples anamal pklive ci= orsilive o
Tupac Amarut E 10 Sheept ] D436 2 0.3-1.4
{Junin} (1.9} (L}
Pomabambafg 112 Swinetq Q ()] 15 T =197
{Ancash) {1324}
Haparquillat§ 50 Swine 4] 1] 4 22192
(B
Churusapaf 97 Swine 1] 0 7 29123
{San Martin) (7.2)
Urban 250 MNone 0 0 (1 4]
Cajsmarca slavghterhouse 107 MA* ] { B ZTA-12.4
{Cajamarca) (7.4)

" = 93% confidencr intcrvals

[ Siles studsed wach beah the hydaied eoeyme-Einked sinmunocloctmirans{or blot ey sl the doublz Jilfuion azay.
¥ Ly

F Catibe are aleo rasscd,

§ Pomshamba, Haparguille. and Chersapa have significanily nsore € yslicercomin soropmitive persons (han Tupse An emd Callag

T Shecp are ales mased.
*HA = pa applicable. In Cajamanz town, pigs am the. fomestic aniial

DISCUSSION

In this smdy, diagnostic serology (EITE and
DDS tests) showed that hydatid infection re-
mains endemic in the central Peruvian Andes
but does not appear to be a significant problem
in the city of Lima or in areas where pigs are
the primary farm animal. Although exact figures
are not available, uwban-sequired hydatid disease
occurs in Lima o a small extent'

Prevalence of sheep hydatidosis in the study
area vared from 4% to 66% (unpuhlished data).
In & recent sudy, approximately 30% of the
sheep slaughtered at the Tupac Amaru abanoir
had hydatid cysis of the lung and liver (unpub-
lished data).

In hydatid-endemic areas of Peru, feeding
raw, infected viscera to dogs and the indiscrim-
inate disposal of viscera within reach of dogs is
still being practiced. thus allowing ongoing
transmission of E pranclosus. These same
slaughter practices were documented more than
15 years ago.' Bener public health intervention
is required if the transmission of hydatid disease
is to be stopped.

Cur data show that transmission of hydand
disease remains high. A chest radiographic study
done in 1976, adjacent to Topac Amary, found
that 3% of the radiographs had images compat-
ihle with hydand cysts* Previous studies per
formed in 1974 and 1976 in Tupac Amaru using
the [EP test demonstrated seroprevalences of
0% and 0.98%, respectively.® Using more sen-

sitive techmigues. we found a prevalence of
1.9% by the EITB and DD5 tests. which sug-
gested that hydatid infection is at least as com-
mon now as it was nearly two decades ago,

At a high altitude, hydatid cysts appear 1o be
found more often in the lung than in the liver'?
Lung cysts provoke a much weaker immunolog-
ic response than do those Tound in the liver)®
In hospital-based cases, only about half of the
persons with lung cysts have detectable antibod-
ies W E granulosus compared with 80-90% of
those with liver cysts. In an African community,
only 50% of the persons with liver cysts detect-
ed by ultrasonography tested seropositive.? Giv-
en the high rate of pulmonary cysts and the low
sensitivity of immunologic tests for hydatidosis,
the true prevalence of hydatid disease is proba-
bly at lenst 23 times higher than the seroprev-
alence of 1.9% found in our study.

The hydatid EITB assay hos been found to
Cross-react inopatients with cysticercosis™® In
this study, no one reacted to both antigens.

Our study also demonstrates that pig-raising
areas appear to be free of hydatidosis, even
though pigs can be infected with £ granulo-
sus.' In Peru, we have found that most ovine
biydatid cysts are ferile, whereas pig and bovine
cysts usually are not {unpublished data), The dif-
ference in the fertility of sheep and pig hydand
Cys(s may in part explain the absence of human
bydatid infection in areas were only pigs and
cattle dre raised. In contrast, at least 7% of all

ki
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persons living in pig-raising areas were infected
with cysticercosis. In fact, the only two areas
where cysticercosis infection was not highly en-
demic were in the szapon of Callac and in the
high-altitude, sheep-raising area of Tupac Ama-
i, The high percentage of cysticercosis infee-
tion in three widely separated and ecologically
different regions of Pent suppons previous stud-
ies demonstranng that Taenia solium infection 15
highly endemic in Pary, '@ 50
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