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—— Abstract

HTLV-I infection is a recently recognized disease entity that is common in some tropical and subtropical areas, including
the southwestern district of Japan. Despite the geographical proximity and frequent cultural exchanges between Korea and
Japan, it is understood that Korea is not an endemic area and HTLV-I-associated illnesses are very rare in Korea. This
study was designed to evaluate the positive rate of anti-HTLV-I antibodies in Korean blood donors and its regional
distribution. Sera were obtained from blood donors from various districts around Korea. Anti-HTLV-I antibodies were
detected by using the microtiter particle agglutination test employing an indirect agglutination technique. A total of 9,281
donors were tested and 12 donors (0.13%) were positive for anti-HTLV-I antibodies, 10 (0.11%) out of 8,845 males and
2 (0.46%) out of 436 females, with relative female predominance. A relatively high incidence of anti-HTLV-I positive donors
was observed in Cheju Island (0.80%), Kyungnam (0.31%), and Chonnam (0.15%). In conclusion, the positive rate of
anti-HTLV-I antibodies seemed to be very low in Korea, but the highest positive rate of anti-HTLV-I antibodies was noticed

on Cheju Island, warranting further research for confirmation.
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INTRODUCTION

Human T-cell lymphotropic virus type I (HTLV-I),

a type C retrovirus, is known to be etiologically asso-

ciated with adult T-cell leukemia/lymphoma (ATL)"
and HTLV-I-associated myelopathy/tropical spastic
paresis (HAM/TSP).l’S'7 HTLV-I tends to occur with-
in endemic areas, including the southwestern islands
of Japan,”'? the Caribbean,"'" Central America,
and Africa.'*" Recently, in some areas of Taiwan'®
and China'’ neighboring Japan, HTLV-I associated
illnesses were identified. However, despite geograph-
- ical proximity and frequent cultural exchanges be-
tween Korea and Japan; it had been accepted that
Korea was not an endemic area and that HTLV-
I-associated illness was not a health concern. In 1983,
one study reported that none of 373 residents in
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Korea was positive for the anti-HTLV-I antibody."®
In 1986, however, a study using ELISA and indirect
immuno-fluorescent test reported that the serop-
revalence rate of the anti-HTLV-I antibody was 0.25%
among 9,603 patients who had visited hospitals in
Korea."” The first case of HTLV-I-associated ATL and
the first case of HAM were reported in 1987 *° and
in 1990, respectively. So this study was designed to
reevaluate the positive rate of anti-HTLV-I antibodies
in Korea.

MATERIALS AND METHODS

Sera were obtained from 9,281 blood donors from
various districts of Korea (4,774 in Seoul, 405 in
Chungnam, 1,124 in Kyungbuk, 1,377 in Chonnam,
979 in Kyungnam, and 622 donors on Cheju Island).
In age group distribution, 903 in 10—19 vyears,
7,563 in 20—29 years, 564 in 30—39 years, and
251 in over-40 years were tested. Males were 8,845
and females were 436.

We performed anti-HTLV-I antibody test by using
the microtiter particle agglutination (PA) method
(Fujirebio Inc., Tokyo, Japan). If polyvalent anti-
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HTLV-I antibodies were present in the serum or
plasma, they react with antigen coated on the gelatin
particles and then cause agglutination. In this assay,
serum samples were serially diluted in volumes of 25
1] per well in a U-bottom microdilution plate. 25
1l of 1% antigen-sensitized particles and 25 ul of
unsensitized particles were dropped in the wells
containing 1 ¢ 4 diluted (final dilution 1 : 8) and 1 :
8 diluted (final dilution 1 : 16) serum samples, re-
spectively. The contents of the wells were mixed with
a tray mixer and allowed to stand at room tem-
perature for 2 hours. In the test performance, a
sample that showed a negative reaction with unsen-
sitized particles but showed agglutination with sen-
sitized particles was regarded as giving a positive
reaction. We analyzed the data by using the Chi-
square with Fisher's exact test. A p-value of less than
0.05 was considered to be statistically significant.

RESULTS

Overall positive rate of anti-HTLV-I antibodies
and positive rate according to sex

Among the 9,281 blood donors, 12 donors (10
males and 2 females) had antibodies against HTLV-I
and the overall positive rate was 0.13%. According
to sex, the positive rate was 0.11% in males and
0.46% in females, with relative female predominance
(Fisher's exact test, p<0.05) (Table 1).

Positive rate of anti-HTLV-I antibodies according
to age

Among those in the 20— 29 age group, 11 of 7,563
donors were positive (0.15%) for anti-HTLV-I anti-

Table 1. Overall Positive Rate of Anti-HTLV-I Antibodies
and Positive Rate According to Sex Among Blood Donors
in Korea

Sex No. tested N.o' of Posicive
positive cases rate (%)
Male 8,845 10 0.11*
Female 436 2 0.46*
Total 9,281 12 0.13

* % ” with Fisher's exact test, p<0.05
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bodies. One of 564 donors in the 30 —39 age group
was positive (0.18%). None of the 903 donors in the
10—19 age group or of the 251 donors in the
over-40 age group was positive.

Positive rate of anti-HTLV-I antibodies according
to districts

Two donors in Seoul (0.04%), two-in Chonnam
(0.15%), three in Kyungnam (0.31%), and five in

Table 2. Positive Rate of Anti-HTLV-I Antibodies Ac-
cording to Districts in Korea

District No. tested N.O' of Posicive
positive cases rate (%)
Seoul 4,774 2 0.04
Chungnam 405 0 0.00
Kyungbuk 1,124 0 0.00
Chonnam 1,377 2 0.15%
Kyungnam 979 3 0.31%
Cheju Island 622 5 0.80*
Total 9,281 12 0.13

* % with Fisher's exact test, p<0.05

Kyungbuk{0.0)
nam
(00)

Fig. 1. Geographic distribution of positive rate (%) of anti- HTLV-I
antibodies in Korean blood donors. The shaded areas in Japan
indicate HTLV-1 endemic areas.
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Cheju Island (0.80%) were positive, none in Chun-
gnam and Kyungbuk was positive (Table 2 and Fig. 1).

DISCUSSION

As a member of the human retroviruses, HTLV-I
has been shown to be associated with adult T-cell
leukemia/lymphoma (ATL),"”> HTLV-I-associated my-
elopathy/tropical spastic paraparesis (HAM/TSP),>”
and multiple sclerosis.”’”** There have been many
other non-infectious syndromes associated with latent
HTLV-I infection, but none of these syndromes have
been definitely linked to HTLV-I. Among the more
likely putative correlates are uveitis, polymyositis,
lymphocytic interstitial pneumonia, inflammatory ar-
thritis, and mycosis fungoides."

HTLV-I is found worldwide, but the prevalence of
HTLV-I infection varies widely both over large ge-
ographic areas and within areas of endemicity. The
two areas with the highest prevalence rates are the
Caribbean basin with 4—9% seropositivity and the
islands of southwestern Japan with 6 —37% seropos-
itivity.s‘12 The endemic areas in the Caribbean basin
include the West Indies,23 northern South America,
and the southeastern United States."”'® In Japan, a
high incidence of anti-HTLV-I antibody was observed
in southwestern regions.” HTLV-I infection is also
described in immigrant populations, including West
Indians living in England, natives of southern Japan
living in Hawaii, and in blacks from the southern
United States living in New York City.' In addition
to these well-studied populations, serologic surveys
indicated the presence of HTLV-I in other areas
including Africat,m’15 the Middle East, the Arctic, and
islands of the Indian Ocean and the south Pacific."”*
In Taiwan, seropositive results for anti-HTLV-I anti-
bodies amounted to 0.9% in 2,545 adult blood
donors aged 30 or over.'® Taiwan had been in close
contact with Japan socio-economically and was oc-
cupied by Japan for 50 years prior to and during the
Second World War. Particularly, the high prevalence
(2.9%) of anti-HTLV-I antibody in Keelung in north-
ern Taiwan, which is a harbor close to the HTLV-I
endemic southwestern part of Japan, is notewor-
thy.lé’19 In China, a survey in Beijing and Tianju
detected HTLV-I antibodies in 1984. " Another
survey in Shanghai and Chongqing identified HTLV-I
antibodies in one out of 1,059 sera from blood donors
and individuals with an increased risk of HLV-I
infection in 1991,” while the first HAM patient was

reported in 1994.%¢

Despite geographical proximity and frequent cul-
tura] exchanges between Korea and Japan, Korea has
been not an endemic area and HTLV-I-associated ill-
nesses havewbeen very rare. In 1983, the anti-HTLV-I
antibodies in Seoul, Pusan, and Cheju Island were
studied by indirect immunofluorescent (IF) tests and
none of 373 residents was seropositive.” In 1986,
however, another study using ELISA and indirect
immunofluorescent test reported 0.25% of prevalence -
rate among 9,603 patients who visited hospitals."”
This was the first study that confirmed the presence
of HTLV-I infection in Korea. After that, the first
case of HTLV-I-associated ATL and the first case of
HAM was reported in 1987 ® and in 1990,”" re-
spectively. So it was necessary to reevaluate the pos-
itive rate of anti-HTLV-I antibodies in Korean blood
donors and its regional distribution.

We studied the sera of 9,281 blood donots from
various districts of Korea and the results showed a
0.13% positive rate of anti-HTLV-I antibody. This
result was lower than the previous results reported in
1986." Since the study subjects were blood donors,
the majority of the subjects were in the 20 —30 age
group and predominantly male. This youthful distri-
bution and male predominance may have tended to
decrease the overall positive rate because the rate is
known to be higher in females and tends to increase
with age.1’19’27
prevalence rate (0.9%) of Japan, except for the en-
demic southwestern areas.

HTLV-I and HTLV-II infection can be diagnosed
serologically by immunofluorescence (IF), gelatin par-
ticle agglutination (PA), enzyme-linked immunoassay
(EIA or ELISA), radioimmuno-precipitation assay
(RIPA), and Western blotting (WB). Among them,
IF, PA, and ElAs are suitable for screening, but RIPA
or WB is required to confirm the diagnosis. Data on
the sensitivity and specificity of some of the screening
assays were summarized with other published inde-
pendent studies. In that comparison, the PA test
using the same kit (Fujirebio Inc., Tokyo, Japan) was
most sensitive (100%) and highly specific (98%).%°
Especially, the PA test can detect polyvalent anti-
body. Therefore, the PA test seems to be more suit-
able for the purpose of screening blood donors, it is
necessary to carry out confirmation by using different
procedures such as Western blot, RIPA or PCR that
can differentiate HTLV-I and 1177

It is known that the positive rate of anti-HTLV-I
antibodies is higher among older people and in

This was much lower than the average
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females."®”” This study also showed that the positive

rate was 0.11% in males and 0.46% in females, with
relative female predominance. As well, none in 10—
19 age group, 0.15% in 20 —29, and 0.18% in 30—
39 were positive for anti-HTLV-I antibodies, with the
tendency to increase gradually with age. In the
over-40 age group, however, the number of samples
was too small to observe the increasing age tendency.
Geographically, the positive rate of Chonnam, Kyun-
gnam and Cheju Island in this study was 0.15%,
0.31% and 0.80% respectively, and these were
relatively high compared to other areas (p<0.05).
These revealed an increasing tendency of incidence as
the districts got closer to the endemic southwestern
areas of Japan (Fig. 1). Particularly, the positive rate
of Cheju Island (0.8%), closest to Japan, was similar
to the average positive rate (0.9%) of Japan with the

exception of the endemic southwestern areas. How-

ever, the positive rate (0.04%) of Seoul, which is
relatively distant from Japan, was relatively higher
than Chungnam and Kyungbuk. Seoul is the eco-

nomic and cultural center and brings together many

people from other parts of Korea. This is likely the
reason why the positive rate of Seoul was relatively
high.

In conclusion, the positive rate of anti-HTLV-I
antibodies seemed to be very low in Korea, but the
positive rate of anti-HTLV-I antibodies tended to be
higher in the areas adjacent to the endemic area of
southwestern Japan and this may be due to more
frequent.- cultural and personal exchanges. Confirma-
tory assays such as Western blot, RIPA, or PCR
should be performed in the areas with a high pesitive
rate of anti-HTLV-I antibodies.
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