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BRIEF REPORT: TREATMENT OF ADULT
T-CELL LEUKEMIA–LYMPHOMA WITH 
ZIDOVUDINE AND INTERFERON ALFA
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UMAN T-cell lymphotropic virus type I (HTLV-
I)

 

1

 

 is the etiologic agent of adult T-cell leukemia–
lymphoma.
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 The serum of patients with this disease
contains antibodies to HTLV-I,
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 and there is mono-
clonal integration of HTLV-I proviruses in the malig-
nant cells.
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 The principal clinical features of adult
T-cell leukemia–lymphoma
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 are lymphadenopathy, hep-
atosplenomegaly, skin lesions, and hypercalcemia.
Compromise of the immune system can allow oppor-
tunistic infection. The blood contains abnormal lym-
phocytes with characteristic indented or convoluted nu-
clei (“flower cells”). These malignant lymphocytes are
activated CD4-positive T cells with increased expres-
sion of the alpha chain of the interleukin-2 receptor.

Four different clinical subtypes of adult T-cell leuke-
mia–lymphoma have been defined: smoldering, chron-
ic, acute, and lymphomatous.
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 These subtypes usually,
but not necessarily, appear in sequence. The outcome
of treatment of the acute and lymphomatous subtypes
is disappointing.
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 Combination chemotherapy,

 

8

 

 novel
chemotherapeutic drugs,

 

8

 

 the interferons,
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 and mon-
oclonal antibodies against the interleukin-2 receptor

 

12

 

can all induce long-term disease-free survival in a few
patients, but overall survival is only 50 percent at five
months.

 

8,13

 

 In contrast, the chronic and smoldering
types of adult T-cell leukemia–lymphoma have a long-
er course, regardless of treatment, and aggressive che-
motherapy may be more harmful than beneficial.

How HTLV-I induces adult T-cell leukemia–lym-
phoma is not well understood. HTLV-I infection may
be the first event in an oncogenic process whose later
steps are unknown. A cooperative effect between
HTLV-I proteins or replicating virus and the mutation
of cellular genes is possible.
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 Antiretroviral therapy
may therefore have the ability to control the prolifera-
tion of HTLV-I–infected cells. A preliminary report
suggested that a combination of interferon alfa and zi-
dovudine could induce a rapid and durable response in

patients with adult T-cell leukemia–lymphoma.
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 In
this paper we report the efficacy of this combination in
one patient with smoldering disease and four patients
with acute adult T-cell leukemia–lymphoma.
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Table 1 summarizes the main characteristics of the five patients.
They were all found to have antibodies to HTLV-I by enzyme-linked
immunosorbent assay and Western blotting. None of them had anti-
bodies against human immunodeficiency virus type 1 or type 2. The
diagnosis of adult T-cell leukemia–lymphoma and the classification
of subtypes followed the criteria of Shimoyama.
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 Patients 1, 2, 3, and
5 had acute disease; Patient 4 had the smoldering subtype. Clonal in-
tegration of the HTLV-I provirus was demonstrated in all patients by
Southern blotting of DNA extracted from either peripheral-blood
mononuclear cells or biopsy material from involved skin, and hybrid-
ization with an HTLV-I–specific probe.
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 Informed consent was ob-
tained from each patient. The schedule and doses of zidovudine and
interferon alfa for each patient are given. The doses of the two agents
were reduced by half when there were hematologic toxic effects.

Responses to treatment were defined as follows. Complete remis-
sion and 95 percent remission corresponded to a normalization of the
white-cell count, with no leukemic cells (i.e., cells affected by adult
T-cell leukemia–lymphoma) and less than 5 percent leukemic cells on
the blood smear, respectively, and the disappearance of all tumor
masses, as determined on clinical and radiologic examination, and the
normalization of serum levels of lactate dehydrogenase (to 

 

,

 

290 IU
per liter) and calcium (to 

 

,

 

10 mg per deciliter [2.5 mmol per liter]).
All these criteria had to be met for more than one month. Remissions
of 75 percent and 50 percent corresponded to decreases by more than
75 percent and 50 percent, respectively, in tumor size, white-cell
count, number of leukemic cells, and level of lactate dehydrogenase.
Normalization of the serum calcium level was required. Leukemic
cells were defined according to cytologic and immunophenotypic cri-
teria. Table 2 gives the responses to treatment and follow-up.

 

Patient 1

 

Patient 1 was a 30-year-old Bulgarian woman who was hospitalized
because of lymphadenopathy, leg pain, and infiltration of the skin of
the ears and eyelids. She had received a blood transfusion four years
earlier. The leukocyte count was 3.3

 

3

 

10

 

9

 

 per liter, with 30 percent
leukemic cells. The lactate dehydrogenase level was 400 IU per liter.
X-ray films and a technetium-99m bone scan showed lytic bone le-
sions, but the serum calcium level was normal. Biopsy specimens of
lymph node, bone marrow, and skin showed lymphomatous infiltra-
tion, with flower cells typical of adult T-cell leukemia–lymphoma,
which were positive for CD2, CD3, and CD4 but negative for CD25.
HTLV-I infection was confirmed by sequencing the viral genome.
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The woman received 250 mg of oral zidovudine every 12 hours and

5 million units of interferon alfa subcutaneously once a day, five days
a week. No major side effects of this treatment were noticed. Four
months after diagnosis she was in complete remission. The blood
smear, bone marrow–biopsy specimen, x-ray film of bone, and tech-
netium-99m bone scan were normal. The total duration of treatment
was eight months. Four months after stopping treatment, she relapsed
with diffuse skin infiltration and 80 percent leukemic cells in the
blood. Lactate dehydrogenase and calcium levels were elevated. After
one month of therapy with higher doses of zidovudine (250 mg every
six hours) and interferon alfa (9 million units per day), the skin le-
sions disappeared and the calcium and lactate dehydrogenase levels
returned to normal, but leukocytosis persisted (at 12
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10

 

9

 

 cells per li-
ter), with 60 percent leukemic cells. Four months after relapse she was
in complete remission. She continued to receive zidovudine and inter-
feron alfa until she relapsed again, 20 months after diagnosis, with re-
appearing skin tumors and circulating leukemic cells. She was then
given combination chemotherapy containing an anthracycline and
was in a third complete remission 27 months after diagnosis.

 

Patient 2

 

Patient 2 was a 37-year-old Jamaican man who was hospitalized
with small skin tumors on the chest and head and generalized
lymphadenopathy. Laboratory examination revealed leukocytosis
(30

 

3

 

10

 

9

 

 cells per liter) with 72 percent leukemic flower cells. The lac-
tate dehydrogenase level was 600 IU per liter. He received oral zido-
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vudine (1000 mg per day) and subcutaneous interferon alfa (9 million
units per day). His skin lesions disappeared after one month of treat-
ment. The lactate dehydrogenase level returned to normal, but leu-
kocytosis persisted (25

 

3

 

10

 

9

 

 cells per liter), with 90 percent lym-
phocytes but only 5 percent typical leukemic cells. The maximal
response (75 percent remission) was obtained six months after diag-
nosis, with a normal white-cell count but 5 percent abnormal lympho-
cytes. Twelve months after diagnosis, he remained under treatment,
with half-doses of zidovudine and interferon alfa, and in 75 percent
remission.

 

Patient 3

 

Patient 3 was a 39-year-old man from the French West Indies who
was hospitalized for nausea, vomiting, night sweats, and weight loss.
He had splenomegaly and diffuse lymphadenopathy. Laboratory ex-
amination revealed hypercalcemia (serum calcium level, 18 mg per
deciliter [4.5 mmol per liter]) and an elevated lactate dehydrogenase
level (3000 IU per liter). The white-cell count was 10.5
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 per liter,
with 40 percent leukemic cells that were positive for CD3, CD4, and
CD25. The computed tomographic (CT) scan showed many enlarged
abdominal lymph nodes. A lymph-node aspirate revealed many leu-
kemic cells. Treatment with oral zidovudine (500 mg per day) and
subcutaneous interferon alfa (4.5 million units per day) was started.
Five days later, progression of tumor masses was observed, with the
appearance of skin infiltration. The doses of interferon alfa and zido-
vudine were increased to 9 million units per day and 1 g (250 mg ev-
ery six hours), respectively. Two weeks later, the peripheral and ab-
dominal lymphadenopathy had disappeared, and the spleen was no
longer palpable. The white-cell count was 1.5

 

3

 

10

 

9

 

 per liter, with 33
percent neutrophils and 13 percent leukemic cells. The lactate dehy-
drogenase level decreased to 725 IU per liter.

One month after diagnosis, the patient had a partial response (75

percent remission); all tumor masses had disappeared, the white-cell
count was 1.8
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 per liter, and there were 10 percent leukemic cells.
Three months later, the patient discontinued his treatment. He was
readmitted five months after diagnosis for severe hypercalcemia that
was resistant to treatment with diphosphonates. The white-cell count
was normal and the number of circulating atypical cells stable (6 per-
cent), but the appearance of these cells was that of large-cell lympho-
ma rather than adult T-cell leukemia–lymphoma. Therefore, two
courses of an anthracycline-containing regimen were administered.
Clinical remission and a normal white-cell count with 1 to 6 percent
leukemic cells were obtained after the first course. However, a relapse
occurred three weeks after the second course of chemotherapy.
Twelve months after the diagnosis, after a complex clinical course,
the patient died of severe pseudomonas septicemia due to chemother-
apy-induced neutropenia.

 

Patient 4

 

Patient 4 was a 23-year-old woman from French Guiana who was
hospitalized for dyspnea. Her physical examination was normal,
without lymphadenopathy, splenomegaly, or skin abnormalities. The
white-cell count was 7.1
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10
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 per liter, with 2
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 lymphocytes and
5 percent leukemic cells. A bone marrow aspirate showed occasional
leukemic cells (5 percent). The immunophenotype of peripheral-
blood cells was that of a CD4-positive, CD7-negative T-cell popula-
tion of which 10 percent were CD25-positive cells. The serum calci-
um, hepatic-enzyme, and lactate dehydrogenase levels were normal.
An abdominal CT scan was normal. A CT scan of the lung showed
multiple nodular masses about 2 cm in diameter. Bronchoalveolar la-
vage and lung biopsy showed that the masses resembled those caused
by cryptococcus. Treatment with amphotericin B (1 mg per kilogram
of body weight per day for one month) led to improvement of the pul-
monary lesions. Treatment with oral zidovudine (250 mg every six
hours) and subcutaneous interferon alfa (9 million units per day) was
started. Two months later, the patient’s general condition was good,
and the white-cell count had decreased to 2.1
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10

 

9

 

 per liter with
0.5

 

3

 

10

 

9

 

 neutrophils, 1

 

3

 

10
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 lymphocytes, and 20 percent leukemic
cells. Because of the patient’s neutropenia, the doses of zidovudine
and interferon alfa were reduced by half. Immune skin tests became
weakly positive. Treatment was stopped six months after diagnosis.
Six months later, the patient remained in 50 percent remission with
10 percent leukemic cells in the blood.

 

Patient 5

 

Patient 5 was a 75-year-old woman from the French West Indies
who was hospitalized with generalized lymphadenopathy, hepato-
megaly, splenomegaly, skin tumors, and low-grade fever. The white-
cell count was 56.4
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10
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 per liter, and 60 percent of the lymphocytes
were characteristic of adult T-cell leukemia–lymphoma. A bone
marrow aspirate showed massive infiltration of leukemic cells posi-
tive for CD2, CD3, CD4, CD5, and CD25 and negative for CD7. Bi-
opsy specimens of skin and lymph node showed a T-cell lymphoma
of the pleomorphic type. The lactate dehydrogenase level was 1100

 

*According to the classification system of Shimoyama.
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†HTLV-I serologic testing was performed by the enzyme-
linked immunosorbent assay, and the results were confirmed by
the Western blot assay. Clonal integration of the HTLV-I provirus
was determined by Southern blotting of DNA from peripheral-
blood mononuclear cells or a biopsy specimen of involved skin.

 

Table 1. Characteristics of HTLV-I–Positive
Patients with Adult T-Cell Leukemia–Lym-
phoma Treated with Zidovudine and Inter-

feron Alfa.
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HTLV-I C
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NTEGRATION

 

†

 

1 30/F Acute Blood

2 37/M Acute Blood, skin

3 39/M Acute Blood

4 23/F Smoldering Blood

5 75/F Acute Blood

 

Table 2. Responses of Five Patients to Treatment with the Study Drugs (Zidovudine and Interferon Alfa), with Salvage
Therapy as Needed.

 

V

 

ARIABLE

 

P

 

ATIENT

 

 1 P

 

ATIENT

 

 2 P

 

ATIENT

 

 3 P

 

ATIENT

 

 4 P

 

ATIENT

 

 5

 

Response to study drugs Complete 75% 75% 50% Complete
Time to maximal response (mo) 4 6 1 6 6
Duration of treatment (mo) 8 9 4 6 12
Time from maximal response to 

disease progression (mo)
8 No progression 3 No progression No progression

First salvage therapy Study drugs — Study drugs — —
Second response Complete — None — —
Time to progression (mo) 8 — — — —

Second salvage therapy Chemotherapy — Chemotherapy — —
Third response Complete — 75% — —
Time to progression (mo) No progression — 1 — —

Third salvage therapy — — Study drugs — —
Fourth response — — 75% — —
Time to progression (mo) — — 1 — —

Total follow-up after diagnosis (mo) 27 12 12 12 12
Status at end of study 3rd Complete

remission
75% Remission Dead 50% Remission 1st Complete 

remission
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IU per liter, and the serum calcium concentration 13 mg per decili-
ter (3.29 mmol per liter). 

The hypercalcemia resolved rapidly after treatment with fluids and
diphosphonates. Treatment with oral zidovudine (250 mg every six
hours) and subcutaneous interferon alfa (9 million units per day) was
started. Three weeks later the patient was afebrile, and the physical
examination showed a decrease of approximately 70 percent in the
lymphadenopathy and the skin tumors. The liver and spleen were no
longer palpable. The white-cell count was 6.8
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10

 

9

 

 per liter with
4

 

3

 

10

 

9

 

 lymphocytes and 6 percent leukemic cells. The hemoglobin
level was 9 g per deciliter, and the platelet count 80

 

3

 

10

 

9

 

 per liter.
Levels of calcium and lactate dehydrogenase were normal. Treat-
ment was tapered to 500 mg of zidovudine per day and 4.5 million
units of interferon alfa per day. Six months after diagnosis, the pa-
tient had 95 percent remission and all tumor masses had disap-
peared, as assessed by clinical examination and abdominal CT; the
calcium and lactate dehydrogenase levels were normal, as was the
white-cell count, with 1 to 3 percent atypical flower cells. Twelve
months after diagnosis and still in therapy, the patient continued in
complete remission, with no detectable leukemic cells in the periph-
eral blood or the bone marrow aspirate.

 

D

 

ISCUSSION

 

Adult T-cell leukemia–lymphoma is an aggressive
cancer of mature, activated T cells. Its poor prognosis
is mainly due to resistance to chemotherapy.

 

7,8

 

 The me-
dian survival is 5 months in patients with the acute
type and 10 months in patients with the lymphomatous
type.

 

8,13

 

 Although the smoldering and chronic types
have a better prognosis, no treatment has halted their
progression to the acute type.

 

7

 

 
In the present study, five previously untreated pa-

tients with adult T-cell leukemia–lymphoma received
the combination of zidovudine and interferon alfa de-
scribed in the preliminary report by Gill et al.

 

15

 

 Com-
plete or partial remissions were obtained in all five.
The patients had rapid responses, with reduced num-
bers of circulating leukemic cells, shrinkage of tumor
masses, and a return of the serum calcium and lac-
tate dehydrogenase levels to normal. Of four patients
with acute adult T-cell leukemia–lymphoma, three were
alive 27, 12, and 12 months after diagnosis (Patients 1,
2, and 5, respectively), which suggests that treatment
with zidovudine and interferon alfa may prolong the
survival of such patients. However, the salvage poly-
chemotherapy administered to Patients 1 and 3 proba-
bly contributed to their relatively prolonged survival
times. 

Two patients (Patients 1 and 3) relapsed 12 and
4 months after diagnosis, while they were not receiving
treatment. Maintenance therapy may be needed to pro-
long remission, because these two patients responded
to retreatment with zidovudine and interferon alfa.
Toxic effects in our patients were mild and mainly he-
matologic. Only one patient required red-cell transfu-
sions. Profound pancytopenia was observed only when
high doses of both zidovudine and interferon alfa were
used. In Patient 4, the treatment and cure of an oppor-
tunistic infection were not hampered by treatment with
interferon alfa and zidovudine. Although the role of
HTLV-I replication in adult T-cell leukemia–lympho-
ma has not been fully elucidated,

 

18-21

 

 zidovudine and in-
terferon alfa may block production of the virus. Alter-
natively, these drugs may act as cytotoxic drugs.

 

22

 

 The
two mechanisms may not be mutually exclusive.

In conclusion, the combination of zidovudine and in-

terferon alfa had a beneficial effect in five patients with
adult T-cell leukemia–lymphoma. Our experience with
these patients suggests that treatment should begin
with high doses of zidovudine (1000 mg per day) and
interferon alfa (9 million units per day), with subse-
quent adjustment depending on the toxic effects. Fur-
ther studies are needed to define the optimal doses and
duration of treatment.

 

We are indebted to Erard Gilles, M.D. (Laboratoires Roche, Par-
is), who kindly provided recombinant interferon alfa (Roferon); and
to Professors Bruno Varet, Robert Zittoun, and Georges Flandrin for
helpful criticisms and suggestions.
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