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A. Introduction

The first isolation and claracterization of a
human retrovirus was done by Gallo and
co-workers from patients with aggressive
cases of adult T cell leukemia/lymphoma
in the United States [15, 16]. This virus,
named human T cell leukemia/lymphoma
virus (HTLV-I) is a T cell-tropic retrovirus
[8, 9], initially found sporadically among
United States cases of adult T cell leukemi-
as and lymphomas (ATLL) with cutaneous
manifestations resembling aggressive vari-
ants of mycosis fungoides. Subsequently,
HTLV-I was specifically linked to adult T
cell malignancies in Japan and the Carib-
bean [8]. A second human retrovirus,
HTLV-II, which is related to but distinct
from all previous HTLV-1 isolates, was
identified and isolated from a patient with
hairy cell leukemia [12]. Recently, a third
retrovirus, HTLV-III has been isolated and
is a probable etiologic agent in the ac-
quired immune deficiency syndrome
(AIDS) [4-T7].

In early studies, HTLV-I was identified
in less than 1% of cutaneous T cell lym-
phoma (CTCL) patients and therefore was
not considered a likely agent in these
malignancies [8]. Because of several clinical
similarities between CTCL and the HTLV-
positive ATLL cases, we have used a more
sensitive indirect ELISA microtest for
HTLV antibodies [19] for the presence of
HTLV antibodies in patients with CTCL.
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B. Materials and Methods

A total of 167 serum samples from 104 pa-
tients were studied. Of these, 68 patients
had CTCL. There were 5 with Sézary syn-
drome, 4 with mycosis fungoides tumor
stage (MFIII), 15 with mycosis fungoides
plaque stage, diagnostic histology (MFII),
40 with mycosis fungoides plaque stage,
nondiagnostic histology (MFI), and 4 with
lymphomatoid papulosis. The remaining
control group of 36 contained patients with
skin infiltrates of non-T cell malignancies
as well as cutaneous infiltrates of benign T
cells.

An ELISA assay for detection of HTLV
antibodies in human sera has been devel-
oped and presented in detail earlier [19].
An additional confirmatory neutralization
test was used, also described earlier in de-
tail [19]. A suppression of the ELISA value
by 50% in the sample exposed to the un-
labeled anti-HTLYV, relative to a standard
normal human serum, was considered posi-
tive, indicated by + (confirmatory result
for the presence of anti-HTLYV).

C. Results and Comments

Of the 68 patients with CTCL, 10 patients
were found to be HTLV antibody positive
although with low titers [21]. The distri-
bution of these HTLYV antibody-positive pa-
tients among the different subgroups of
CTCL is given in Table 1. The data demon-
strate that positive HTLV antibody sera
were found in the earliest prediagnostic
stage, MF1, where tumor cells are not rec-
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Table 1. Number of HTLV antibody-positive
sera from 68 patients with cutaneous T cell lym-
phoma

Diagnosis HTLV
antibody-
positive

Sézary syndrome 0/5

Mycosis fungoides (tumor stage) 2/4

Mycosis fungoides (plaque stage, 0/15

diagnostic histology)

Mycosis fungoides (plaque stage, 7/40

nondiagnostic histology)

Lymphomatoid papulosis 174

Total 10768

ognizable in the plaque lesions as well as
the later stages, MFIII, where tumor cells
are histologically diagnosed and skin
lesions have progressed to tumor stage. Of
interest, one of the four patients with lym-
phomatoid papulosis had positive HTLV
antibody sera. (Lymphomatoid papulosis is
characterized by remittent hemorrhagic
papules on the skin that in 10% of cases
may progress to malignancy.) Sequential
studies of at least 1 year were performed on
six of the patients and, to summarize,
HTLV antibody status remained constant
throughout this period during which three
of the patients changed from relapse to re-
mission stages. In the control group consist-
ing of 31 non-CTCL patients and 5 CTCL
family members, all but 1 were negative in
the ELISA assay for HTLV-I antibody. The
positive patient had Kaposi’s sarcoma.
Since the discovery, isolation, and
characterization of HTLV-I in the United
States, a series of epidemiologic studies
have identified a particular form of ag-
gressive T cell malignancies: adult T cell
leukemias/lymphomas which are closely
related to HTLV-I infection in different
parts of the world [1-3, 10, 11, 13, 14, 17,
18, 20, 22, 23]. Other, much less aggressive
T cell lymphomas or CTCL include mycosis
fungoides, Sézary syndrome, and lym-
phomatoid papulosis which in past studies
were HTLV negative with rare exceptions
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[8]. However, by more sensitive serum anti-
body assay [19] and a careful subtyping of
patients with CTCL, we have found that
positive HTLV-I antibody sera are found in
cases of CTCL, including the very early
clinically and nonhistologically confirmed
stages, at an overall rate (15%) not pre-
viously reported or generally expected. The
detection of relatively low HTLV-I anti-
body titers in the CTCL diseases may be
explained by a restricted level of virus rep-
lication, an earlier transitory infectious
stage, or only partial cross-reactivity with
HTLV-I proteins used in the assay, i.€., a vi-
rus closely related to, but immunologically
distinct from HTLV-I may be involved. In
summary, the present data suggest that ex-
posure to HTLV-I or a related virus exists
in Denmark, that an elevated frequency of
low titer antibody occurs in some cases of
CTCL in the early histologically non-
diagnostic (plaque) stage and also in later
malignant stages, and finally that the pres-
ence of antibody is independent of the
clinical status of these patients, if they are
in remission or relapse.

References

1. Blattner W, Kalyanaraman V, Robert-Guroff
M, Lister R, Galton D, Sarin P, Crawford M,
Catovsky D, Greaves M, Gallo RC (1982)
The human type-C retrovirus, HILV, in
Blacks from the Caribbean region, and rela-
tionships to adult T-cell leukemia/lym-
phoma. Int J Cancer 30:257-264

2. Blattner WA, Gibbs WN, Saxinger C,
Robert-Guroff M, Clark J, Lofters W, Han-
chard B, Campbell M, Gallo RC (1983) Hu-
man T-cell leukeamia/lymphoma virus-as-
sociated lymphoreticular neoplasia in
Jamaica. Lancet 11:61-64

3. Catovsky D, Greaves MF, Rose M, Galton
DAG, Goolden AWG, McCluskey DR,
White JM, Lampert I, Bourikas G, Ireland R,
Brownell Al, Bridges JM, Blattner WA, Gal-
lo RC (1982) Adult T-cell lymphoma-leu-
kemia in blacks from the West Indies. Lancet
1:639-642

4. Popovic M, Sarngadharan MG, Read E,
Gallo RC (1984) Detection, isolation, and
continuous production of cytopathic re-
troviruses (HTLV-I1I) from patients with
AIDS and pre-AIDS. Science 224:297-500

5. Gallo RC, Salahuddin SZ, Popovic M,
Shearer GM, Kaplan M, Haynes BF, Palker



10.

11

12.

13.

TJ, Redfield R, Oleske J, Safai B, White G,
Foster P, Markham PD (1984) Frequent de-
tection and isolation of cytopathic re-
troviruses (HTLV-III) from patients with
AIDS and at risk for AIDS. Science 224:500
~-503

Schiipbach J, Popovic M, Gilden RV, Gonda
MA, Sarngadharan MG, Gallo RC (1984)
Serological analysis of a subgroup of human
T-lymphotropic retroviruses (HTLV-III) as-
sociated with AIDS. Science 224:503-505
Sarngadharan MG, Popovic M, Bruch L,
Schiipbach J, Gallo RC (1984) Antibodies
reactive with human T-lymphotropic re-
troviruses (HTLV-III) in the serum of pa-
tients with AIDS. Science 224:506—508

Gallo RC, Kalyanaraman VS, Sarngadharan
MG, Sliski A, Vonderheid EC, Maeda M,
Nakao Y, Yamada K, Ito Y, Gutensohn N,
Murphy S, Bunn PA Jr, Catovsky D,
Greaves MF, Blayney DW, Blattner WA,
Jarret WFH, zur Hausen H, Seligmann M,
Grouet JC, Haynes BF, Jegasothy BV, Jaffe
E, Cossman J, Broder S, Fisher RI, Golde
DW, Robert-Guroff M (1983) Association of
the human type C retrovirus with a subset of
adult T-cell cancers. Cancer Res 43:3892
-3899

Gallo RC, Mann D, Broder S, Ruscetti FW,
Maeda M, Kalyanaraman VS, Robert-Guroff
M, Reitz MS (1982) Human T-cell leukemia-
lymphoma virus (HTLV) is in T but not B
lymphocytes from a patient with cutaneous
T-cell lymphoma. Proc Natl Acad Sci USA
79:5680—-5683

Hinuma Y, Komoda H, Chosa T, Kondo T,
Kohakura M, Takenada T, Kikuchi M, Ichi-
maru M, Unoki K, Sato I, Matuo R, Takichi
Y, Uchino H, Hanaoka M (1982) Antibodies
to adult T-cell leukemia-virus-associated
antigen (ATLA) in sera from patients with
ATL and controls in Japan: A nationwide
sero-epidemiologic study. Int J Cancer 29:
631-635

Kalyanaraman VS, Sarngadharan MG,
Nakao Y, Ito Y, Aoki T, Gallo RC (1982)
Natural antibodies to the structural core pro-
tein (p24) of the human T-cell leukemia
(lymphoma) retrovirus found in sera of leu-
kemia patients in Japan. Proc Natl Acad Sci
USA 79:1653-1657

Kalyanaraman VS, Sarngadharan MG,
Robert-Guroff M, Miyoshi I, Blayney D,
Golde D, Gallo RC (1982) A new subtype of
human T-cell leukemia virus (HTLV-II) as-
sociated with a T-cell variant of hairy cell
leukemia. Science 218:571-573

Miyoshi 1, Kubonishi I, Yoshimoto S, Akagi
T, Ohtsuki Y, Shiraishi Y, Nagata K,
Hinuma Y (1981) Type C virus particles in a

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

cord T-cell line derived by cocultivating nor-
mal human cord leukocytes and human leu-
kaemia T-cells. Nature 294:770-771

Popovic M, Sarin PS, Robert-Guroff M,
Kalyanaraman VS, Mann D, Minowada J,
Gallo RC (1983) Isolation and transmission
of human retrovirus (human T-cell leukemia
virus). Science 219:856—859

Poiesz BJ, Ruscetti FW, Gazdar AF, Bunn
PA, Minna JD, Gallo RC (1980) Detection
and isolation of type-C retrovirus particles
from fresh and cultured lymphocytes of a pa-
tient with cutaneous T-cell lymphoma. Proc
Natl Acad Sci USA 77:7415-7419

Poiesz BJ, Ruscetti FW, Reitz MS,
Kalyanaraman VS, Gallo RC (1981) Iso-
lation of a new type-C retrovirus (HTLV) in
primary uncultured cells of a patient with
Sézary T-cell leukemia. Nature 294:268-271
Robert-Guroff M, Nakao Y, Notake K, Ito
Y, Slisky A, Gallo RC (1982) Natural anti-
bodies to human retrovirus HTLV in a clus-
ter of Japanese patients with adult T cell leu-
kemia. Science 215:975-978

Robert-Guroff M, Schupbach J, Blayney D,
Kalyanaraman V, Merino F, Sarngadharan
M, Clark J, Saxinger WC, Blattner WA, Gal-
lo RC (1984) Sero-epidemiological studies
on HTLV-I. In: Gallo RC, Essex ME, Gross
L (eds) Human T-cell leukemia viruses. Cold
Spring Harbor Laboratory, New York
Saxinger C, Gallo RC (1983) Application of
the indirect enzyme-linked immunosorbent
assay microtest to the detection and surveil-
lance of human T-cell leukemia-lymphoma
virus. Lab Invest 49:371-377

Saxinger WC, Lange Wantzin G, Thomsen
K, Lapin B, Yakovleva L, Li Y-W, Guo H-G,
Robert-Guroff M, Blattner WA, Ito Y, Gallo
RC (1984) HTLV and PTLV: A diverse fam-
ily of related exogenous retroviruses of hu-
mans and Old World primates. In: Gallo
RC, Essex ME, Gross L (eds) Human T-cell
leukemia-lymphoma viruses. Cold Spring
Harbor Laboratory, New York

Saxinger WC, Lange Wantzin G, Thomsen
K, Mei Hoh MS, Gallo RC (1985) Oc-
currence of HTLV-I antibodies in Danish pa-
tients with cutaneous T-cell lymphoma.
Scand J Haematol (in press)

Tajima K, Tominaga S, Kuroishi T, Shimizu
H, Such T (1979) Geographical features and
epidemiological approach to endemic T-cell
leukemia/lymphoma in Japan. Jpn J Clin
Oncol 9 [Suppl]: 495-504

Williams CKO, Saxinger C, Alabi GO, Ju-
naid TA, Blayney DW, Greaves MF, Gallo
RC, Blattner WA (1984) HTLV-associated
lymphoproliferative disease: a report of 2
cases in Nigeria. Br Med J (in press)

337



