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LETTERS

Taenia solium
Cysticercosis, Irian

Jaya, Indonesia 
To the Editor: Cysticercosis, a tis-

sue infection caused by accidental
ingestion of eggs released from
humans harboring the pork tapeworm,
Taenia solium (TsCysti), is one of the
most serious reemerging parasitic dis-
eases worldwide (1). Taeniasis is an
intestinal infection caused by the
adult stage of the large tapeworm.
Carriers of T. solium acquire infection
through eating undercooked pork con-
taminated with cysticerci (larvae).
Although most Indonesian people are
Muslim and do not eat pork, infection
with T. solium has occurred in some
areas or islands where most local peo-
ple are Christian or Hindi. 

The area most affected by this
infection is Irian Jaya, Indonesia, the
western half of New Guinea Island
(2–4). In field surveys conducted in
2000 and 2001, we found that 5
(8.6%) of 58 local people and 7 (11%)
of 64 local dogs living approximately
1 km from the local capital city,
Wamena, in Jayawijaya District, har-
bored adult tapeworms and cysticerci
of T. solium, respectively (5,6). We
have further seroepidemiologic data
from 1996 and molecular confirma-
tion of subcutaneous nodules (SCN)
as cysticerci of the T. solium Asian
genotype. We believe this organism is
an emergent problem in Irian Jaya. 

We previously reported that
TsCysti was highly endemic in
Jayawijaya District, Irian Jaya (2–6).
A total of 96 local people >18 years of
age from Assologaima, Jayawijaya
District, were chosen at random and
examined by serologic testing and by
administering questionnaires in
February 1996 after the local and
Indonesian governments gave their
ethical approval. The 96 persons were
divided into three groups on the basis
of a history of epileptic seizures (ES,
n=17), physical examination of SCN

by palpation (n=32), or good health
(including no ES or SCN; n=47). A
total of 14 subcutaneous nodules
removed from 14 men in both ES and
SCN groups were confirmed to be
cysticerci of T. solium by morpholog-
ic observation and to be T. solium
Asian genotype by mitochondrial
DNA analysis with cytochrome c oxi-
dase subunit 1 gene (3,7). For serolog-
ic analysis, we conducted an enzyme-
linked immunosorbent assay (ELISA)
that used glycoproteins purified from
cyst fluid of T. solium cysticerci by
preparative isoelectric focusing (frac-
tions of pH 9.1) (8) in 2001. 

On the basis of serologic results,
12 (70.6%) of 17, 20 (62.5%) of 32,
and 12 (25.5%) of 47 of ES, SCN, and
healthy groups, respectively, were
infected with the larval stage of T.
solium. Serologically positive rates
increased to 83.3% (10/12) of people
with subcutaneous nodules in the ES
group. A follow-up study of seroposi-
tive persons in the healthy group in
1997 showed that five of eight per-
sons had ES (two persons), headache
(one person), or SCNs in upper arm
(two persons). Seropositive persons in
all three groups (ES, SCN, and health)
were considered to be infected with
TsCysti. Persons of the SCN and
healthy groups who showed optical
density values higher than the cut-off
value were considered to have asymp-
tomatic TsCysti cases.

The local persons we examined
ranged from 18 to 29 years of age
(n=30), 30–44 years of age (n=36),
and >45 years of age (n=30).
Seropositive persons (n=12) from the
ES group (n=17) were 18 to 29 years
of age (40.0%, 2/5), 30–44 years
(71.4%, 5/7), and >45 years (100%,
5/5). The prevalence of TsCysti did
not vary statistically by sex (males
53.6% [37/69] versus females 33.3%
[9/27], Pearson’s chi-square test,
p=0.074).

That 14 persons confirmed to have
subcutaneous cysticerci of T. solium
were seropositive strongly suggests

that the serologic test (ELISA) is
highly reliable for detecting TsCysti
in patients, whether their infection is
symptomatic or asymptomatic. In
contrast, one of the following scenar-
ios was expected for cases in three of
five persons in the ES group who did
not have SCN and were seronegative:
1) the case was not due to TsCysti, 2)
the case was caused by TsCysti but
without antibody response, rather
common in cases of a solitary cyst, or
3) the case was caused by TsCysti
with calcified cysts and without anti-
body response. Twelve (approximate-
ly 40%) of seronegative persons from
the SCN group (n=32) were expected
to have cases of TsCysti without anti-
body response or to have calcified
cysts without antibody response.
Cases without antibody response
would be most expected because of
the heavily contaminated environ-
ment in Irian Jaya (3–6). However,
further evaluation with computed
tomography or magnetic resonance
imaging scans is necessary. Based on
serologic results and mitochondrial
DNA confirmation of T. solium Asian
genotype (3,7), we concluded that
47.9% (46/96) of local people exam-
ined at random, 53.6% of men (37/69)
and 33.3% of women (9/27) >18 years
of age had TsCysti. 

An additional 30 local people in non
–TsCysti-endemic Merauke District
underwent serologic testing. One
woman had an exceptionally high
antibody titer. She was a transmigrant
from another island (South Sulawesi
Province). Although Paniai, Jayawijaya,
and Manokwari Districts are contami-
nated with T. solium taeniasis and cys-
ticercosis (2–4), no additional critical
evidence exists to show that Merauke
District has already been contaminat-
ed with this parasite. 

Taeniasis and cysticercosis may
have been accidentally introduced
into Irian Jaya in 1969 when the coun-
try was governed by Indonesia, since
the governing body came from Bali,
the only area in Indonesia where
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TsCysti was exclusively endemic (2).
The contaminated areas in Irian Jaya
have increased from the central area
(Paniai), to the east (Jayawijaya) (3),
and then to the west (Manokwari),
where 54 TsCysti cases have been
reported (Papua Province Health
Office Services, 1997, unpub. data).
We wanted to know if taeniasis/cys-
ticercosis had been introduced into
the eastern half of New Guinea Island,
called Papua New Guinea (PNG) (9).
We had already serologically con-
firmed that 16 (3.0%) of 541 local res-
idents and Irianese refugees in Alice
River villages along the border in
PNG had asymptomatic TsCysti (Ito
et al., unpub. data). Follow-up sur-
veys will be crucial in several other
districts including Merauke District in
Irian Jaya, PNG, and other islands
such as Timor Island, where most of
the population is Christian and many
suspected cases have recently been
reported by the District Health Office
Services (10). Schoolchildren should
also be checked so that cases can be
detected and treated early. Sustainable
education of the local community in
Irian Jaya, Indonesia, and Papua New
Guinea is also necessary.

Financial support was provided by a
grant-in-aid from the Nissan Foundation
and the Ministry of Education, Japan

(09044279, 10557029, 11694259,
1255702414, and 14256001) (A.I.) and by
the Japan Health Science Foundation
(S.S.M.).

Toni Wandra,* Akira Ito,† 
Hiroshi Yamasaki,† 
Thomas Suroso,* 

and Sri S. Margono‡ 
*Ministry of Health, Jakarta, Indonesia;
†Asahikawa Medical College, Asahikawa,
Japan; and ‡University of Indonesia,
Jakarta, Indonesia 

References

1. Schantz PM, Wilkins PP, Tsang VWC.
Immigrants, imaging and immunoblot: the
emergence of neurocysticercosis as a sig-
nificant public health problem. In: Scheld
WM, Craig WA, Hughes GM, editors.
Emerging infections 2. Washington, DC:
ASM Press; 1998. p. 213–42. 

2. Simanjuntak GM, Margono SS, Okamoto
M, Ito A. Taeniasis/cysticercosis in
Indonesia as an emerging disease. Parasitol
Today 1997;13:321–3.

3. Wandra T, Subahar R, Simanjuntak GM,
Margono SS, Suroso T, Okamoto M, et al.
Resurgence of cases of epileptic seizures
and burns associated with cysticercosis in
Assologaima, Jayawijaya, Irian Jaya,
Indonesia, 1991–95. Trans R Soc Trop Med
Hyg 2000; 94:46–50.

4. Subahar R, Hamid A, Purba W, Wandra T,
Karma C, Sako Y, et al. Taenia solium
infection in Irian Jaya (West Papua),
Indonesia: a pilot serological survey of
human and porcine cysticercosis in
Jayawijaya District. Trans R Soc Trop Med
Hyg 2001;95:388–90.

5. Ito A, Putra MI, Subahar R, Sato MO,
Okamoto M, Sako Y, et al. Dogs as alterna-
tive intermediate hosts of Taenia solium in
Papua (Irian Jaya), Indonesia confirmed by
highly specific ELISA and immunoblot
using native and recombinant antigens and
mitochondrial DNA analysis. J Helminthol
2002;76:311–4.

6. Margono SS, Ito A, Sato MO, Okamoto M,
Subahar R, Yamasaki H, et al. Taenia soli-
um taeniasis/cysticercosis in Papua,
Indonesia in 2001: detection of human
worm carriers. J Helminthol 2003;
77:39–42. 

7. Nakao M, Okamoto M, Sako Y, Yamasaki
H, Nakaya K, Ito A. A phylogenetic hypoth-
esis for the distribution of two genotypes of
the pig tapeworm Taenia solium world-
wide. Parasitology 2002;124:657–62.

8. Ito A, Plancarte A, Ma L, Kong Y, Flisser
A, Cho SY, et al. Novel antigens for neuro-
cysticercosis: simple method for prepara-
tion and evaluation for serodiagnosis. Am J
Trop Med Hyg 1998;59:291–4.

9. McManus DP. Improved diagnosis as an aid
to better surveillance of Taenia solium cys-
ticercosis, a potential health threat to Papua
New Guinea. Papua New Guinea Medical
Journal 1995;38:287–94.

10. Suroso T. Petunjuk pemberantasan taenia-
sis/sistiserkosis di Indonesia. Depkes RI,
Ditjen. Jakarta: PPM & PL; 2000. p. 1–30
(in Indonesian).

Address for correspondence: Akira Ito,
Department of Parasitology, Asahikawa
Medical College, Midorigaoka-Higashi 2-1-1-
1, Asahikawa 078-8510, Japan; fax: +81-
(0)166-68-2429; email: akiraito@asahikawa-
med.ac.jp

Recombinant
Vaccine–Derived

Poliovirus in
Madagascar 

To the Editor: Between October
2001 and April 2002, five cases of
acute flaccid paralysis associated with
vaccine-derived poliovirus (VDPV)
type 2 isolates were reported in the
southern province of the Republic of
Madagascar. The first patient, an 11-
year-old child from the urban district
of Toliara, first experienced paralysis
on October 29, 2001. Three other chil-

dren, 6, 9, and 14 months of age from
Ebakika village, in a rural district of
Taolagnaro (250 miles east of Toliara),
showed signs of poliomyelitis
between March 21 and March 26,
2002. The last case-patient, a 20-
month-old child from Ambanihazo
village (6 miles north of Ebakika),
came into contact with one of the three
case-patients in Ebakika in March
2002, and symptoms developed on
April 12, 2002 (1). None of the
patients had been fully vaccinated
against poliomyelitis.

Nine type 2 poliovirus (PV) strains
were isolated. A restriction fragment

length polymorphism (RFLP) assay,
with  three different genomic regions
amplified by reverse transcription–
polymerase chain reaction (RT-PCR)
and four different restriction enzymes
(HinfI, DpnII, RsaI, and DdeI) were
used to characterize the PV isolates at
the molecular level (2). The RFLP
profiles of all of the isolates in the two
capsid protein regions were identical
to that of the type 2 strain of the oral
polio vaccine (OPV) in the VP1-2A
region (nucleotides 2,872 to 3,647)
but slightly different in the VP3-VP1
region (nucleotides 1,915 to 2,883).
The observed differences allowed us


