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— Review —

Immune Suppression in HTLV-I Carriers : A Predictive Sign of

Adult T-Cell Leukemia

Hirokuni Taguchi* and Isao Miyoshi

Department of Internal Medicine, Kochi Medical School, Nankoku, Kochi 781-51, Japan

Suppression of the cellular immune system appears to be a prerequisite for the
manifestation of adult T-cell leukemia (ATL). In other words, ATL will develop when
impairment of the immune system is caused by the infection of human T-lymphotropic
virus type I (HTLV-I). This defect of immune surveillance against virus-infected cells
may be a result of the impairment of the function of cytotoxic T-cells (CTLs) specific

for the HTLV-I-infected cells.

The manifestation of ATL could be predicted by

examining the function of CTLs in HTLV-I carriers. A new strategy of prevention
and therapy for ATL would include an attempt to restore and fortify the CTL function

of the host.
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In the chronic wasting syndrome of cats, mice
and birds infected with type C leukemia viruses,
the animals are immunodeficient before develop-
ing tumors (1). Human T-lymphotropic virus
type I (HTLV-I) is thought to be closely related
to the pathogenesis of adult T-cell leukemia
(ATL). A severe immunological defect is univer-
sally seen in patients with ATL, resulting in the
frequent association of opportunistic infections
such as Preumocystis carinii pneumonia (PCP)
(2, 3). The immunodeficiency in ATL is often
regarded as a condition resulting from malignant
transformation of helper T cells. We experienced
a case in which PCP preceded the onset of ATL
by one and a half year (4, 5). Several similar
cases have been reported in Japan recently (6-8).
These cases show that immunodeficiency is pres-
ent before the manifestation of ATL. Our

* To whom correspondence should be addressed.

hypothesis is that impairment of cellular immune
responses caused by HTLV-I infection may be a
prerequisite of the development of ATL.
Immunodeficiencies in ATL. In acquired
immunodeficiency syndrome, human
immunodeficiency virus infection causes severe
impairment of immune function by destroying
helper T-cells. In ATL, immunodeficiency is
usually explained as a result of dysfunction of
malignant helper T cells. Various opportunistic
infections such as PCP, herpes zoster and
cryptococcal meningitis are frequently associated
with ATL., indicating severe impairment of cellu-
lar immune functions (2, 3). The suppressive
nature of ATL cells on the immunoglobulin
synthesis of normal B cells was reported (9, 10).
Other studies demonstrated loss of cytotoxic
function after infection of T cells with HTLV-I
(11, 12). Two reports revealed the presence of
immunosuppressive factors derived from ATL
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cells (13, 14).

Immunodeficiencies in HTLV-I carriers. We
reported cases of PCP (4, 5) and cryptococcal
meningitis with no underlying disease except
positive serum anti-HTLV-I antibody tests (15).
Among 13 similar cases in recent Japanese litera-
ture (Table 1) (6-8, 16-22), 9 were PCP, 3 were
cryptococcal meningitis and one was toxoplas-
mosis. Although the association of opportunistic
infections strongly suggests the existence of
immunodeficiencies in these patients, T-cell func-
tions examined were not always abnormal. One
consistent finding was a negative purified protein
derivative skin test. Responses of lymphocytes to
phytohemagglutinin and concanavalin A were not
invariably depressed. Studies on immune func-
tions in healthy HTLV-I carriers in Japan (23—
26) suggested the presence of subclinical impair-
ment. Immune suppression in HTLLV-I carriers
is also suggested by the high association of
Strongyloides stercoralis infection in Okinawa
where ATL is highly endemic (27). Another
interesting fact indicating immunosuppression in
HTLV-I carriers is an increased risk of malig-
nancy (28) and the existence of a case of HTL.V-I
carrier with disseminated metastasis of early
uterine cancer (29). Some defects in immune
surveillance against malignancy are conceivable.

Hypothesis. ATL develops in only a portion
of HTLV-I-infected persons. It may be that
other factors such as age at the time of exposure,
route of infection, virus dose or the host immune
response are important in disease manifestation.
Among them we propose here the impairment of
host immune function as a prerequisite for malig-
nant proliferation of HTLV-I-infected T-cells.

We still do not know the mechanism of trans-
formation by HTLV-I. Roles of the product of
the HTLV-I pX gene (30) and abnormally ex-
pressed interleukin 2 receptor (31) have been
proposed. Both theories require initial activation
and proliferation of HTLV-I-infected T-cells. In
most healthy carriers, abnormal cells are infre-
quently seen in the blood, indicating that some
regulatory process controls the proliferation of

319

HTLV-I-infected cells. We speculate that this
control function is performed by normal cytotoxic
T-cells (CTLs) (probably CD8 positive self-HLLA
restricted T-cells). It is well known that CTLs
are one of the primary immune defenses of the
host against viral infections and virus-induced
tumors (32). In most HTLV-I carriers, occasion-
ally activated HTLV-I-expressing cells may be
effectively eradicated by CTLs specifically in-
duced for HTLV-I antigen-bearing cells (33). If
the CTL function is impaired in HTL.V-I carriers,
persistence and proliferation of HTLV-I-infected
cells will continue, leading to malignant transfor-
mation.

Can we predict those who will develop ATL
among HTLV-I carriers? Association of oppor-
tunistic infection is probably an early predictive
sign as illustrated in 3 cases of PCP (6-8) as well
as ours (4, 5). If impairment of CTL function
specific for HTLV-I-infected self cells can be
examined, it also may be a predictive sign of
ATL. Prevention of the development of ATL
may be possible if restorement and fortification of
CTL function is achieved. Spontaneous remis-
sion of ATL has been reported (34). Long-term
remission of ATL is also known (35). CTL
functions in these cases may have been restored.
If so, we should try a completely different treat-
ment from chemotherapy, namely, a strategy to
restore and fortify specific CTL function against
HTLV-l-infected malignant cells. A successful
report in murine leukemia (36) suggests the
plausibility of this strategy.
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