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Table 1. Distribution of patients in 3 decades from 1974 to 2003

Total no.
of patients

No. of smoldering type
(% of total)

No. of chronic type

Year (% of total)

1984-1993 35

7 (20.0)

28 (80.0)

Total for all years 90

25 (27.8)

65 (72.2)

was granted an exemption from the institutional review board and waived
the requirement for written informed consent.

Clinical factors and definitions

Age was dichotomized into 2 groups: 60 years or older and younger than
60 years. Performance status (PS) was based on the 5-grade scale of the
‘World Health Organization. Complications at diagnosis were dichotomized
into present and absent. Leukocytosis was defined as white blood cell count
of 12 X 10%/L or greater with the median value as cutoff level. Lymphocy-
tosis was defined as a total lymphocyte count of 6.5 X 10°/L or greater with
the median value as cutoff level. Neutrophilia was defined as a neutrophil
count of 7.5 X 10%/L or greater.'® Eosinophilia was defined as an eosinophil
count of 0.4 X 10°L greater.!! Lactate dehydrogenase (LDH) and blood
urea nitrogen (BUN) were dichotomized into normal and elevated concen-
trations.'? Albumin was dichotomized into concentrations of 40.0 g/L.
(4.0 g/dL) or greater and less than 40.0 g/L. (4.0 g/dL).? Potential prognostic
factors (PPFs) for chronic ATL were defined as those with at least one of the
following 3 factors: low serum albumin, high LDH, or high BUN according
to previous reports.'>'* Tumor lesions were evaluated as the number of
lymph node lesions, number of extranodal lesions, and number of total
involved lesions. Extranodal lesions were defined as follows: bone marrow
(BM) involvement as the presence of more than 5% typical ATL cells on a
BM smear or detection of their infiltration in a BM biopsy specimen; skin
involvement as the presence of ATL infiltration in a skin biopsy specimen or
as the clinically presence of typical types of skin lesions such as tumors,
nodules, erythema, and papules, if biopsy was impossible; lung involve-
ment as lesions with ATL cell infiltration in a transbronchial lung biopsy
specimen or in bronchoalveolar lavage fluid; liver involvement as hepato-
megaly determined by any imaging tests or liver biopsy if done; spleen
involvement as splenomegaly on any imaging test. All patients had
peripheral blood involvement. Both lymph node and extranodal tumor
lesions were determined according to Ann Arbor classification.? The
number of total involved lesions was defined as the sum of lymph node
lesions and extranodal lesions.? Factors used in analyses were listed in
Table 2.

Statistical analysis

OS was defined as the time from the date of first diagnosis to the date of
death or the latest contact with the patient. Survival curves were estimated
using the Kaplan-Meier method and were compared using the generalized
Wilcoxon test. MST was estimated as the time point at which the
Kaplan-Meier survival curves crossed 50%. Time to transformation was
calculated as the time from the date of the first diagnosis to the date of
transformation into the aggressive type (acute or lymphoma type). Univari-
ate and multivariate Cox regression analyses were applied to evaluate
prognostic factors for survival. The effects of clinical parameters were
evaluated as hazard ratios (HRs) and their 95% confidence intervals (95%
CIs). All statistical analyses were performed using SAS software (Version
9.1; SAS Japan Institute). All tests were 2-tailed, and the statistical
significance level was set at .05.

Results
Baseline characteristics

The median value of white blood cell count, lymphocyte count,
neutrophil count, and eosinophil count was 11.5 X 10%L (range,
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3.9-94.4 X 10°/L), 6.5 X 10%L (range, 0.9-80.2 X 10°/L),
4.9 X 10°/L (range, 1.5-25.5 X 10%L), and 0.06 X 10°L (range,
0-3.0 X 10°/L), respectively. Frequencies of the patients at baseline
are summarized in Table 2. Fifty-eight percent of the patients were
male, 52% were 60 years or older, and 22% had an advanced PS
(2 or more grade). Regarding complications, 35 patients (39%) had
some complications at the time of diagnosis, including 13 with
chronic pulmonary diseases (10 chronic bronchitis, 2 diffuse
panbronchiolitis, and 1 bronchial asthma with chronic bronchitis),
9 with opportunistic infections (3 pneumocystis pneumonia,
2 cryptococcal meningitis, 2 aspergillus pneumonia, 1 cytomegalo-
virus infection, and 1 pulmonary tuberculosis), 7 with malignancies
other than ATL (2 lung cancer, 1 larynx cancer, 1 pharynx cancer,
1 colon cancer, 1 hepatic cell carcinoma, and 1 lip cancer), and
6 with autoimmune diseases (2 infective dermatitis, 1 primary
biliary cirrhosis, 1 autoimmune hemolytic anemia, 1 dermatomyo-
sitis, and 1 ulcerative colitis). The 6 patients with autoimmune
diseases had received a variety of medications as follows: antibiot-
ics for infective dermatitis, ursodeoxycholic acid for primary
biliary cirrhosis, prednisolone for autoimmune hemolytic anemia
and dermatomyositis, and sulfasalazine for ulcerative colitis.
Concerning the hematologic factors, 43 patients (48%) had leuko-
cytosis, 45 (50%) had lymphocytosis, 17 (19%) had neutrophilia,
and 17 (19%) had eosinophilia. Regarding the laboratory factors,
28 patients (31%) had a high LDH level (greater than the normal
limit). Only 5 of 87 patients (6%) had an abnormal BUN level;
34 of 88 patients (39%) had a low albumin level. Forty-seven
patients (55%) had more than 1 of the 3 unfavorable prognostic
factors.

Twenty-four patients (27%) had more than 2 involved lymph
node lesions. Regarding the extranodal lesions, skin involvement
was observed in 46 patients (51%), liver involvement in 15 (17%),
spleen involvement in 6 (7%), and pulmonary involvement in
1 (1%). Of the 64 patients who had BM examined, the involvement
was observed in 16 patients (25%; data not shown). Twenty percent
of the patients (n = 18) had more than 3 extranodal lesions.
Regarding the number of total involved lesions (extranodal lesions
plus lymph node lesions), more than 4 involved lesions were
observed in 24 patients (27%), 2 or 3 involved lesions in 42 patients
(46%), and only 1 involved lesion in 24 patients (27%).

Prognosis

Among 90 patients with indolent ATL, 63 (70%) died, with a
median duration of follow-up of 4.1 years (range, 8 days to
17.6 years). The estimated 5-, 10-, and 15-year survival rates were
47.2% (95% CI, 36.1%-57.5%), 25.4% (95% Cl, 15.3%-36.8%),
and 14.1% (95% CI, 6.2%-25.3%), respectively, with an MST of
4.1 years (95% CI, 2.9-6.3 years; Figure 1A). No plateaus were
observed in the survival curves for OS. Of the 27 survivors,
12 were alive for more than 10 years. Of the 63 patients who died,
41 (65.1%) died of acute ATL after transformation, 5 (7.9%) died of
severe chronic ATL, 11 (17.5%) died of other diseases (3 malignan-
cies other than ATL, 2 chronic pulmonary diseases, 2 opportunistic
infections, 2 autoimmune diseases, 1 cardiac failure, and
1 myocardial infarction), 2 died of transplantation-related compli-
cations, and 4 died of unknown cause. No significant difference in
OS was observed between patients who died of ATL and patients
who died of other causes (data not shown). Among 90 patients,
44 (49%) progressed to aggressive ATL (all were acute types),
among those, 41 (93%) died. The median time to transformation
was 18.8 months (range, 0.3 months to 17.6 years).
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Table 2. Survival by baseline clinical factors

Cumulative probability of survivalt

5-y survival, % 10-y survival,
Factors No. of evaluated (% of total) No. of deaths (%) MST,y (95% Ct) % (95% CI) Pt

ronic
Patient-related factors (n = 90)

Male 52 (58) 34 (65) 4.3 48.1 (33.4-61.3) 24.9 (11.8-40.5) .99

Age

Younger than 60 y 44 (48) 31(70) 49.2 (32.9-63.6) 24.0 (11.2-39.3)

or3 W
Complications at diagnosis (n = 90)

Present 35 (39) 26 (74) 3.4 36.6 (20.7-52.8) 28.3 (13.5-45.1) 08

Opportunistic infection 9 (10) 7(78) 1.2 0 0

Autoimmune disease 6(7) 3 (50) 11.4 62.5 (14.2-89.3) 62.5 (14.2-89.3)
Hematologic factors

Atleast 12.0 X 109/L 43 (48) 32 (74) 3.4 43.0 (27.6-57.5) 22.3 (9.9-37.8) 24

Total lymphocyte count (n = 90)

Less than 6.5 X 10%L 45 (50) 28 (62) 5.3 51.4 (35.2-65.4) 36.8 (20.9-52.9)

Atleast 7.5 X 10%/L 17 (19) 14 (82) 2.3 29.4 (10.7-51.1) 14.7 (1.3-42.9) 05

Eosinophil count (n = 89)

Less than 0.4 X 10%/L 72 (81) 51 (71) 45 49.2 (36.8-60.5) 27.4 (16.0-40.1)
Laboratory factors

Greater than NI 28 (31) 23 (82) 1.5 34.8 (17.3-53.0) 14.9 (3.9-32.7) .004

Less than or equal to NI 82 (94) 56 (68) 4.5 48.9 (37.2-59.6) 28.4 (17.3-40.6)

Less than 40.0 g/L 34 (39) 22 (65) 3.4 39.9 (22.4-56.8) 25.6 (8.9-46.4) 22

Potential prognostic factors (n = 87)f

None 40 (45) 27 (68) 5.4 56.1 (39.2-70.0) 35.2 (19.3-51.6)

Tumor lesions (n = 90)

2 or more 24 (27) 16 (67) 21 37.5 (19.0-56.0) 30.0 (12.1-50.4) .09

No. of extranodal lesions

1or2 72 (80) 49 (68) 5.3 51.6 (38.9-62.9) 26.8 (15.2-39.7)

4 or more 24 (27) 16 (67) 1.3 34.8 (16.6-53.7) 26.1 (8.8-47.6) .03

1 24 (27) 17 (71) 5.4 54.5 (32.1-72.4) 44.1 (22.8-63.5)
Chemotherapy

Not received 78 (87) 51 (65) 5.3 50.8 (38.6-61.8) 31.3 (19.3-44.0)

WBC indocates white blood cell count; MST, median survival time (years); and NI, normal index.

*Rate of death in evaluated cases.

tCumulative probability of survival rate was estimated with the Kaplan-Meier method, and the P value was calculated with the generalized Wilcoxon test.
$PPFs indicate at least 1 of the following 3 factors: low serum albumin, high LDH, or high BUN.13.14
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A Overall survival (n=980) B Overall survival by clinical subtype ~ Figure 1. Survival of patients with indolent ATL.
(A) For OS (n = 90), the median survival time was
o 480 - 160 - . 4.1 years (95% Cl, 2.9-6.3 years). No plateau was
§ wi Chronic ATL {n=65) observed in the survival curves for OS. The estimated 5-,
2 8- a0 - wie Smoldering ATL (n=25) 10-, and 15-year survival rates were 47.2% (95% Cl,
= 36.1%-57.5%), 25.4% (95% Cl, 15.3%-36.8%), and
’g 14.1% (95% Cl, 6.2%-25.3%), respectively. (B) OS by
g 60 - clinical subtype (smoldering type vs chronic type). The
8 estimated 15-year survival rate was 12.7% (95% Cl,
g 40 - 1.1%-38.8%) with an MST of 2.9 years for smoldering
% type and 14.7% (95% Cl, 5.7%-27.8%) with an MST of
= 20 - 5.3 years. There was no statistically significant difference
£ (P = 36).
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Among 25 patients with smoldering ATL, 17 patients (68%)
died, and the estimated 15-year survival rate was 12.7% (95% CI,
1.1%-38.8%) with an MST of 2.9 years (95% CI, 1.3-7.1 years). Of
the 17 patients who died, 15 died of acute ATL after transformation.
Among 65 patients with chronic ATL, 46 (71%) died, and the
estimated 15-year survival rate was 14.7% (95% CI, 5.7%-27.8%)
with an MST of 5.3 years (95% CI, 2.9-6.7 years). Of the
46 patients who died, 29 died of acute ATL after transformation and
5 died of the disease severity. No statistically significant difference
was observed in OS between subtypes (P = .36; Figure 1B). The
overall estimated 5- and 10-year survival rates of both subtypes are
shown in Table 2.

Effects of clinical factors on prognosis

Effects of clinical factors on prognosis were analyzed with the use
of all the 90 patients together. Results of prognostic analyses
(estimated 5- and 10-year OS rates and MST) with the use of

Kaplan-Meier methods are summarized in Table 2. The survival
rate was poor for patients with advanced PS (P = .006; Figure 2A),
neutrophilia (P = .05; Figure 2B), and a higher LDH level
(P = .004; Figure 2C). Patients with at least 1 of 3 PPFs for chronic
ATL (a high level of LDH and BUN and a low level of albumin)!3.14
showed a poor survival rate compared with patients without
(P = .05; Figure 2D). The difference in survival rates between
patients with any complications and patients without was margin-
ally significant (P = .06). Among patients with any complications,
those with malignancies other than ATL or opportunistic infections
at diagnosis showed a tendency of poor prognosis, although the
number of patients in each category was too small (supplemental
Figure 1, available on the Blood Web site; see the Supplemental
Materials link at the top of the online article). Although no
difference was observed in survival rates between patients with
involvement of more than 2 Iymph node lesions and patients with
less involvement (P = .09; Table 2), the survival rate of patients

A B C
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Figure 2. OS by clinical parameters. (A) OS by PS (P = .006). (B) OS by neutrophil count (P = .05). The unitis x 10%/L. (C) OS by LDH level (P = .004). Nl indicates normal
index. (D) OS by PPFs for chronic ATL that were defined based on low serum albumin, high LDH, or high BUN according to previous reports'314 (P = .05). (E) OS by the
number of extranodal lesions (EXNL; P = .005). (F) OS by treatment states (P = .01).
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Table 3. Effects of clinical factors on OS in Cox analyses
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All patients (n = 90)

Patients had not received chemotherapy (n = 78)

Multivariate model
Univariate analysis A

Multivariate model

Univariate Multivariate model Multivariate model
B analysis C D

Clinical factor HR (95% Cl) P HR (95% Cl) P

HR (95% Cl) P

HR(95%Cl) P HR(95%CI) P HR(95%C) P

Neutrophil counts

7.5 X 109L or greater
LDH

16(0.9-29) .15  1.3(0627) .45

1.2(0.6-2.3) .58

13(0627) 47 15(0.6-38 43 10(0523) .94

Greater than NI
No. of extranodal
lesions

17(1.0-29) 04  15(0827) .16

15(0.8-2.6) .21

15(0.8-2.8) .19

1.7(0.9-33) .12

16(0.8-3.1) .20

3 or more 0.7 (0.3-1.6) .41

No. of total involved

15(0.828) .16

lesions

0.9(04-22) .82

05(0.1-1.6) .22

20r3 12(07-22) 52

0.8(0.4-16) .52

1.1(0.6-2.1) .67 09(04-17) 65

Chemotherapy

2.6 (1.4-51)  .003

Received 23(1.1-47) .03

2.0(1.0-42) .06

HR indicates hazard ratio; 95% Cl, 95% confidence interval; and NI, normal index.

with more than 3 extranodal lesions was significantly poor than the
others (P = .005; Figure 2E). The survival rate was worse in
patients with more than 4 total involvement lesions than in the
others (Table 2). Of the extranodal lesions, we additionally
examined the effect of skin lesion and BM involvement on survival
rates. The survival rate of patients with BM involvement was
significantly poor than of patients without (P = .04; data not
shown), but that of patients with skin involvement was not different
from those without (P = .66; supplemental Figure 2).

Although most patients in this study had not been treated until
their disease progression was similar to B-cell chronic lymphoid
leukemia, 12 patients with chronic ATL were treated with chemo-
therapy immediately after diagnosis because of elevated LDH
levels in 8 patients, severe BM involvement in 2 patients, and
severe skin involvements in 2 patients. Among them, 2 patients
were treated with VCAP (vincristine, cyclophosphamide, doxorubi-
cin, and prednisone)-AMP (doxorubicin, ranimustine, and pred-
nisone)-VECP (vindesine, etoposide, carboplatin, and pred-
nisone),? 2 with CHOP (cyclophosphamide, doxorubicin, vincristine,
and prednisone), 4 with CHOP-like, 3 with VEPA (vincristine,
etoposide, prednisone, and doxorubicin),’> and 1 with low-dose
etoposide. All of these patients died (MST, 1.4 years; 95% CI,
1.1-2.3 years), and their prognosis was very poor compared with
patients not treated (P = .01; Figure 2F).

On the basis of results from Kaplan-Meier curves and univariate
analysis for each factor, we decided to include PS category,
dichotomized neutrophil counts, dichotomized LDH category,
dichotomized number of extranodal lesions, the number of total
involved lesions, and chemotherapy states into multivariate Cox
analysis. Model A included PS category, dichotomized neutrophil
counts, dichotomized LDH category, dichotomized number of
extranodal lesions, and chemotherapy states. Model B included the
same factors as model A except for the number of total involved
lesions instead of the number of extranodal lesions. This was

because, by definition, a factor of the number of total involved
lesions included a factor of the number of extranodal lesions.
Results were summarized in Table 3. In model A, advanced PS
(= 2; HR, 2.1; 95% (I, 1.0-4.6; P = .06, borderline significance)
and chemotherapy states (HR, 2.3; 95% CI, 1.1-4.7; P = .03,
significance) were correlated with OS, but the remaining factors
were not independent prognostic factors after adjustment for
covariate factors. To evaluate effects of clinical factors beyond the
effect of chemotherapy states on OS, we also performed additional
multivariate analyses for patients who were not received chemo-
therapy (n = 78; model C and model D in Table 3). We found that
there was no clinical parameter that associated with OS.

Discussion

In the present study, we investigated for the first time the long-term
clinical course of patients with indolent ATL with a maximum duration
of follow-up of 17.6 years. We found that the prognosis of indolent ATL
was poor with the MST of 4.1 years, and the estimated 15-year OS rates
were 14.1% with no plateau in the survival curve. The prognosis
observed in the present study was poorer than expected. Our results
confirmed a recent long-term Brazilian study,’ that showed a poor OS of
less than 20% for indolent ATL. In the present study, we showed that
65.1% of patients died of acute ATL with a median time to transforma-
tion of 18.8 months. This finding suggests that most patients
with indolent ATL will eventually die of aggressive ATL during
their long-term course of illness. These findings suggest that
even patients with indolent ATL should be carefully observed by
frequent clinical visits.

The cause of death in patients with indolent ATL has not been
well reported so far. In the present study, patients with indolent
ATL died of various causes such as malignancies other than ATL,
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chronic pulmonary diseases, opportunistic infections, and autoim-
mune diseases, in addition to death from acute ATL after transfor-
mation. A previous long-term study, which followed-up 50 HTLV-1
carriers with monoclonal proliferation of T lymphocytes (pre-ATL)
for 20 years, also reported that 10 patients died of opportunistic
infections such as Pneumocystis pneumonia or malignancies other
than ATL (skin carcinoma, lung cancer, etc).'® Patients with
indolent ATL were also comorbid with a variety of diseases at
diagnosis such as chronic pulmonary disease, opportunistic infec-
tions, multiple cancers, and autoimmune diseases in the present
study. The pathogens responsible for the opportunistic infections
were similar to those observed in patients with AIDS associated
with HIV. Opportunistic infection was previously reported as a
frequent complication in patients with aggressive or with indolent
ATL.? These findings suggest that helper T-cell function in indolent
ATL might be impaired similar to that in AIDS.!7

We also presented that chronic pulmonary disease, multiple
cancers, and autoimmune diseases were frequent as complications
at diagnosis in indolent ATL. The reason why indolent ATL had
such immune dysregulation remains unknown. It was recently
noted that the origin of the ATL cells in a fraction of the patients
was from regulatory T cells expressing FoxP3 and CCR4.'%1° In
the present study, 6 patients also had autoimmune diseases. Among
them, 3 patients were treated with immunosuppressive drugs, and
of those only one patient with smoldering ATL transformed to acute
ATL. Therefore, we were not able to evaluate the effect of
comorbid autoimmune diseases and immunosuppressive drug
therapy on the risk of transformation or poor prognosis so far.
Further studies are warranted to elucidate the mechanisms respon-
sible for the development of hyperimmunity or hypoimmunity in
patients with indolent ATL.

Although comparison on OS by subtype is not a primary purpose of
this study, it was unexpected that survival rates of smoldering ATL
(15-year OS, 12.7%) tended to be lower than chronic ATL (15-year OS,
14.7%), and the MST of smoldering ATI. (2.9 years) tended to be shorter
than chronic ATL (5.3 years; Table 2; Figure 1B). Transformation rates
of smoldering ATL and chronic ATL were 60% (n = 15) and 44%
(n = 29), respectively (data not shown), which was also unexpected.
Although there was no statistically difference in OS, MST, and
transformation rate between the 2 groups, our results were different from
aprevious short-time follow-up study reported by Shimoyama et al® (the
4-year survival rates for smoldering type was 62.8%). It was unknown
why the rate of smoldering type was poorer than chronic type in the
present study. Some previous studies suggested that skin involvements
might be a risk factor for poor prognosis of smoldering ATL.520-22 In the
present study, the frequency of patients with skin lesion was a little
higher in smoldering ATL. (n = 14; 56%) than in chronic ATL (n = 32;
49%). The OS of smoldering ATL with skin lesion was worse than that
of chronic ATL without skin lesion (supplemental Figure 2), although
there was no statistical difference (P =.5). Therefore, a possible
explanation might be that smoldering ATL with poor conditions (eg,
skin involvement) might be disproportionately included in the present
study because data were collected at a university hospital, where more
advanced cases were referred from city clinics. Another possible
explanation might be that the percentage of patients with smoldering-
type ATL has increased recently, as shown in Table 1. In recent decades,
more patients have been diagnosed with the smoldering type of ATL on
the basis of a health examination, including a blood cell count. Some of
these patients may have been in the early phase of acute ATL.

Shimoyama et al® reported that involved lymph node lesions,
extranodal lesions, and total involvement lesions were significantly
poor prognostic factors for ATL all together, and low serum
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albumin, high LDH, or high BUN levels were PPFs for chronic
ATL.1314 As we expected, patients with at least 1 of 3 known PPFs
for chronic ATL (a high level of LDH and BUN and a low level of
albumin)'*!* showed a poor survival rate than patients without
(Table 2; Figure 2D). We also confirmed the difference was seen
when analyses were performed for chronic ATL only (P = .03) but
was not seen for smoldering ATL only (P = .62; supplemental
Figure 3). This suggests that there may be different prognostic
factors for smoldering ATL and chronic ATL, respectively. Further
detailed studies regarding prognostic factors are needed for indi-
vidual subtype.

Other than the known 3 potential prognostic factors, an
advanced PS, neutrophilia, more than 3 extranodal lesions, more
than 4 total involved lesions, and having received chemotherapy
were shown to be possible unfavorable prognostic factors for
indolent ATL in our Kaplan-Meier analyses (Table 2; Figures 1B,
2A-F). However, in multivariate Cox analyses, only advanced PS
and chemotherapy state were associated with OS after adjustment
for other covariates (models A and B in Table 3). The poor
prognosis in patients with indolent ATL who were treated by
chemotherapy was similar to that of the patients with unfavorable
chronic ATL who were treated with intensive combination chemo-
therapy in several clinical trials in Japan.>>23 Although advanced
PS was a borderline significant independent poor factor on survival
for indolent ATL in the model that used all patients, the factor was
not a prognostic factor anymore when data were limited for only
untreated patients (models C and D in Table 3). Among 12 patients
who received chemotherapy, 7 (58%) had advanced PS at diagno-
sis. This suggests that patients with advanced PS at diagnosis might
have a condition that required treatments, which introduced the
disappearance of the effect of advanced PS on survival, even
though advanced PS was an independent poor factor.

Regarding the effect of the presence of extranodal lesions on
poor survival, we previously reported that BM involvement was a
prognostic factor for aggressive ATL.>* Although we did not
present the effect of each extranodal lesion on survival in detail, we
also confirmed that the survival rate of patients with BM involve-
ment was significantly poor compared with patients those without
BM involvement (P = .04; data not shown), but the survival rate of
patients with skin involvement was not different compared with
those without (P = .66; supplemental Figure 2). However, some
studies reported that the presence of skin lesions was a possible
poor prognostic factor in indolent ATL,%?0-2? as described earlier.
Setoyama et al?! reported that smoldering cases with a deeper
infiltration pattern had a more aggressive course than cases with a
superficial infiltration pattern. Degree of skin involvement might be
associated with prognosis in indolent ATL.

Previously, our study group noted that some patients showed
alterations in tumor suppressor genes (p16 INKA?26 or p53%7) or
aneuploidy greater than 1 chromosomal locus by comparative
genomic hybridization in ATL cells?® and that such abnormalities
were associated with a poor prognosis. Although we could not
perform molecular analyses for all patients in the present study,
7 were examined molecularly, and at least one abnormality was
found in each patient (data not shown). They had a poor prognosis
and died within 2.5 years. Patients with a poor prognosis who died
during the first steep slope in the survival curve (Figure 1A) might
have had such genetic alterations.

The primary purpose of this study was to analyze prognosis of
smoldering and chronic types together as an indolent type of ATL.
Therefore, we were not able to present in detail the difference in
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prognostic factors between subtypes, which is one of the limita-
tions in this study. The number of cases evaluated in this study was
too small to perform detail analyses for prognostic factors in
indolent ATL. Further large-scaled studies are warranted.

In conclusion, the long-term prognosis of patients with indolent
ATL was not good without a plateau phase in the survival curve.
Further studies are warranted to elucidate patients with indolent
ATL who require intensive chemotherapy, allogenic hematopoietic
stem cell transplantation (in cases of aggressive ATL), or combina-
tion therapy with zidovudine and interferon alfa.?* In addition,
new molecular targeting treatments, such as histone deacetylase
inhibitors,?! which have shown promise in the treatment of CD4*
cutaneous T-cell lymphoma, should be taken into consideration for
treatment of indolent ATL.
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Is Zidovudine and Interferon-Alfa the
Gold Standard for Adult T-Cell
Leukemia-Lymphoma?

To taE EpiToR: Bazarbachi et al' recently reported the results of
a meta-analysis on the use of zidovudine (AZT) and interferon-alfa
(IFN) in adult T-cell leukemia-lymphoma (ATL). They performed a
retrospective survey of 254 patients treated at several institutes in
which AZT/IFN has been routinely used for the treatment of ATL, and
compared the overall survival (OS) between patients who received
first-line AZT/IFN and those who received conventional chemother-
apy. On the basis of the obtained data, they concluded that AZT/IFN
should be considered the gold standard of first-line therapy for leuke-
mic ATL because of better OS in patients with acute, chronic, and
smoldering ATL treated by first-line AZT/IFN than chemotherapy.

This treatment approach has not been extensively evaluated in
Japan, a major endemic area for ATL, mainly because of the lack of
approval of both agents for the treatment of ATL under national
health insurance. Therefore, the promising results involving a large
number of patients encourage us to perform prospective clinical trials
in Japan.

Several points should be taken into consideration when inter-
preting the Bazarbachi et al' data. Most important, the characteristics
of patients treated with the two first-line treatment modalities, AZT/
IFN and conventional chemotherapy, appear to be similar; however,
the decision process to select the therapeutic modality for each patient
should be described in more detail to make relevant comparisons.
Second, the reasons a fraction of patients treated with conventional
chemotherapy subsequently received maintenance AZT/IFN should
be described. In addition, the possibility of interference with OS by
second-line chemotherapy following AZT/IFN, and by allogeneic he-
matopoietic stem-cell transplantation, which is considered one of the
recommended options for younger patients® following either AZT/
IFN or chemotherapy, should be discussed.

We reported the results of a multi-institutional phase II study,
Japan Clinical Oncology Group (JCOG) 9303, of VCAP (vincristine,
cyclophosphamide, doxorubicin, and prednisone), AMP (doxorubi-
cin, ranimustine, and prednisone), and VECP (vindesine, etoposide,
carboplatin, and prednisone), in which the median survival time
(MST) in 56 patients with acute ATL was 10.9 months.” The results
were similar in the subsequent phase III study, JCOG 9801; MST and
3-year OS were 12.7 months and 23%, respectively (unpublished
data). On the other hand, the MST in patients with acute ATL treated
with AZT/IFN and chemotherapy was 9 and 6 months, respectively.’
It should be noted that the MST achieved by chemotherapy and by
AZT/IFN reported by Bazarbachi et al appears worse than in the JCOG

chemotherapy studies, although there is a possible bias of patients
presenting with a more favorable condition in the phase III study,
partly because of the eligibility criteria for prospective clinical trials.

On the other hand, the Bazarbachi et al’ results with AZT/IFN in
patients with smoldering and chronic (ie, indolent) ATL are promis-
ing in view of potentially establishing a new effective ATL treatment.
We recently reported a 5-year OS of as low as 47.2% in patients with
indolent ATL who were mainly observed by a watchful waiting policy
until disease progression.* Surprisingly, Bazarbachi et al' reported
100% OS beyond 5 years; however, the number of patients with
indolent ATL in their study (n = 17) was too small to conclude that
AZT/IFN is the standard of care in this cohort. Furthermore, the
reasons some patients received first-line chemotherapy instead of
AZT/IFN or watchful waiting should be described more precisely, and
a comparison with the OS in patients who had been observed without
intervention until progression should be included.

Considering the promising but preliminary nature of the Bazar-
bachi et al' findings, we are now planning a randomized phase IIT
study that compares the outcome of AZT/IFN versus watchful waiting
in patients with indolent ATL in Japan. This study will seek to establish
the standard of care for patients with indolent ATL in the near future.
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Adult T cell leukemia—lymphoma (ATL)
) Kunihiro Tsukasaki '
Department of Hematology, National Cancer Center Hospital East

Abstract

Adult T—cell leukemia—lymphoma(ATL) is a distinét malignancy of CD4-+/CD25+/
CCR4+/FoxP3+ or — Treg/TH2 cells etiologically associated with human T—cell lympho-
tropic virus type I(HTLV~1). ATL is a single HTLV-1 disease entity with diverse molecular
features. Also, the clinical features and prognosis are diverse leading to subtype—classifica-
tion into acute, lymphoma, chronic, and smoldering types defined by organ involvement,
and LDH and calcium values. In case acute, lymphoma or unfavorable chronic subtypes
{aggressive ATL), and favorable chronic or smoldering ATL(indolent ATL), intensive
chemotherapy followed by allo ~HSCT and watchful waiting until disease progression has
been recommended, respectively in Japan. Several new agent—trials for ATL are ongoing
and in preparation, including a defucosylated humanized anti—CC chemokine receptor 4
monoclonal antibody, IL2—fused with diphtheria toxin, histone deacetylase inhibitors, a A
purine nucleoside phosphorylase inhibitor, a proteasome inhibitor and lenalidomide.

Key words: ATL, HTLV-1, clinical subtype classification, siratified treatment
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YT ATLIE 2B E)YT 5 CIEWW AN EE
WIREZNTELY LILZOERWTFHIE
Bio Ww s s BRIRMEE MY >R
BECHNTRRTH 2" REBEDA VF
L NATLEZ 252 L LT, Bekeiy v
SR PO ATLAZ RS B RO —0 &
R ERTOLBHRCERRER WL~
y—gxayaglk P BT7YrObEEEJIFN/
AZTHE) W, EERETHLWW LD DEH
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THHPEP LRI 57201 S ER B 3%
WEE AW v ¥ ALEIHRBRIHB S
Z2(JCOGINNY. AR T ATLICHL, H
A CHRRERD L WIFN & AZT 3 5 HE#B
SEMGHIRE I & B EERBR TR, 204 %N
Rt shhidmHoRBERERL BBLT
w5,

3. ATLZ&E THRY > EIcHT %
. HERROBIR &2

ATL 2 &4 THIRRY v 8B § A HAKESR
BP0 EORBPRIEEALTH S, 19904
REZHESBSERIw T A/ M 2 5B CD20
Pk o rituximab i B MiBEEOBREE —F
472, CC chemokine receptor 4(CCR4) I,
EEHSICBWT Th2/Ri#4: CD4 B THT
BUCRIRMICEE T A LS RTEY, M
B, 7 E-BERRREOT7 VVF—ERE
OHFEME LTEHSRTwA, —F THR
BEicBWTE, ATLD90% B E & KT
1) 2 (PTCL) SRR 2 B 0% 30 % COFEIA
i s h, o CCRY %@ ATL/PTCL i Fatk
B RTHIE 2 E~OREEEINRL, T
FEARTH o7z BWHOT7a—-ARBRLTE
X iR RSB EREEEO LR
CCR4 ¥ +E mogamulizumab (MoAb) ASH AT
s h, CCRABEOER THEE 2
CE TR T RAY, EREEREATL
1361, oMo PTCL 3§ % 3 i EF RS
Eh, JryaREBSLAESGREEREEELE
HHEHFEEHTHY, FELTCWARAES
BERBAHHEL o, BYPEAIT3N%E
£ZH(CR) 261, 5 (PR 2/) L HLET
Y, BlEHIEECI{EHLL Cof
BRI TZTC, mogamulizumab OZE
HEDREN 1.0mg/ke 2 & A E S ENeE
ATL 23H3 5 45 2 HHRABRASBAA S B Sk R

MIZERT L2926 00 OFEREIE1E 50 % (CR
84, PREFNEEETHY, RELLOEEL
HEFRUMATETH o129 ZofR, K
FHITEHREROATLICHT LT 20126 25
RSB & o7z, BRERO PTCL/CICLIC
9B HHOE 2 HRAB E WHEEREATLI
5 HICARN: & OBRREO S 2 AR R
ERTL, WIFRbALEREIRZRBRE
i,

Z DI HAT ATLICK LTSS - #ate
OFBEHE UL, FHBFESRE SIS
HEHE, FRREREGRII,CHRENR
3 L7z immunomoduratory drug @ lenalidomide,
TG TV~ ARBEAD bortezomib, #i CD30
PR L HiF o2 — 7Y YEOBAEHTH % SGN35,
IR HIEE O prafatrexate, T VR CRER
TV - VR CH B purine nucleo-
side phosphorylase DEH], EiTZHEo»r0
REREL EDD 5.

BH Y
—ATLBEOSHORE—

ATL # & HERMo THEE ST 518K
HoRAIcE, A BELUEE. FLCHE
BWTOBERKRRARECH L. O THERYE
CHDLNEHEFEL & B ATLICHT % BE
B X LCit, WW 25 allo-HSCT ¥ Clgk .
FHTU & BREOBRCBERHRSENE
Hedhad, 4BETFEHEFICAERRSF<—
H—, BREOIBREGEOBREREDOFME M
BEDEBLI LY, SHEATLICHT AR
BAL L Z RO EThTnE, &
DRDIRATLEF LTI ER S %E
H & WA ANTBZHERBCOWT, RFEH
REMTEEORRRBNEE L 25, T2 ATL
BHEOERHLAED 20, HERROLRET
HEREORBIRD O TS,
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HEMSHEShIEYY

IEFY

INERRD

1% 15y 7R 5A™

JCOG UV REIN—TEEHO

H A3 B W92 77 Vv — 7 (Japan Clinical Onco-
logy Group : JCOG) @ Y ¥ )8l 7 v — 7 (LSG)
i, 1978 2 5 Rk T E b, BUE 47 liAYE
ML TwaBY, JCOG 1% Mk 2 M o Bk wrge &
N—=FTHY, ISGEEL 6O NV—THh b
O, RICTHREOERRRERGE, PHLHA
EhEERNRIECL Y, BHEEOTL FIA
YEBEWZD LD LHRERREEEANT
TERIwVarELTWAEY, JCOG-LSG
NETILWOT vy albiBErEt 30 U lo
Bapk Bk, J¢ Hodgkin YV /3 (NHL), A
T MR - 8 (AT, U »os3ERiEY

voSIE/BHE Y ook B A (LBL/ALL) . Hodg-
kin V) ¥ /3fE(HL), £ 55 BilE, NK/T-NHL, &
B B-NHL, < v hSliBa Yy >3l (MCL) &
O % APERMIINEY B MY /8 (DLBCL) % &)
BUC, BEBERICAT> CE A (Fig DY,

LSG Do % sk RSB IL, NHL %
BRI CHOP ###:0 4 # (cyclophosphamide, dox-
orubicin, vincristine, prednisolone) % it L CHw
7= VEPA ##E: 0% 1T HEE JCOGT801) TH »
7z¥. 19701980 FAROREATIX, BEEWSh L
L) oodhol: T/BHREREH & HTLV-1 ©
JEREMIRAT & 4T L CTATY, LBL & ATL %2 &8
M T MY Y EFFPEARTHEILE
HehrioL, 20HOBPILHERICO LA

Fo e B0 SR RIBRER B, (D REREHERIR Vb — 7 (JCOGY T LB, EF A,

* K. Tsukasaki (050%) | BRPRS

170 7% VoL 110 No. 202012}

KRR SRR S UIE R AT (el .
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Fig. 1. JCOG-L8G &3 Yy REBLHT s EENERER
Agg-NHL @ 7 % b » ¥ 79 Hodgkin Y > 73, Ind~B-NHL : 4 > FL ¥ } B#IJY > /¢, NK/T-ML : NK/T #ila

o, MM SREEHE.

(JCOG7801, 8101, 8701). Z/z, ATL o2B#
T2 X B2 OE R BHRRE L FRET OB
RLETHCHRESEHZREL, 20HD ATL
REBMEBIRIC o472 JCOGR109, 9303). S 51
R ATL S5 B HHLERRIC L -
TR AL % R 2 L7 JCOG9801) Y.

~J, HETE, BREEEL IR HLEK
LTI, IR & AR AN 72 dacarba-
zine D% B U7 ABVA ## 3 (doxorubicin + vin-
blastine + bleomycin + dacarbazine) 25¥ k@ ABVD
WEORECBOL  bAEOBERMRELY,
At 2 BEMMICIET < dacarbazine @ HL 12
3 % BOE W I E B L 2 JCOG8005,
9305)59,

FTHLy Y7 NHL KR LTED, 218
LR BT HOWHE LRI VI LA 1990 4
RIS DOWIRRE T N — 7B L LSG » SR

[xitn 295, ol

BN LY, KK CHOP R - B h
72 (JCOG9002) . FEMIC, DLBCL #F & L7z
Ty v/ NHL OF&TFH & ERbicEpEy
# 45 %2 (International Prognostic Index ! IPD %%
HeHbI LARENTHOE, ERAOERER
BCII U CER LI R G-CSF & H
RiBmBHRBEMASCT KX AHBRED 7 v
TIEBTFHOGBFRMELLY. UL, #7
W77 Ly ¥ 7 NHL 23 3 JCOGI89 HRERT
&, CHOP-14 B O HIEE A& F# & (PFS) #4°
CHOP 8% LI &4, F4 vd b ofoRR
BREB -0, RBRB2ESETS
dose-dense {LEFRHEOFMIC—FH 28 U, AR
Tid 2000 SELRD JCOG-LSG TD Y v sfliic
WY HBERRICOWT, ZhETORRERR
ERAT 5.

BB, I ZICRMTHRER, JCOG-LSG &M
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{n=289)

updated analysis
GEPFSlarm A 41%
arm B 43%
MNF— R 092(95%C! 068-1.25)
e, Median PFS arm A 375
T arm B 474
e arm A (R-CHOP-21) ery
e eert B (R-CHOP-14)
primary analysis © one-sided p=0.35
{stratified log-rank test)

H H

i
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time after enrollment (&)
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{n=299)

updated analysis
SEPFS T arm A B7%
arm B 88%

=R 115 (95%C1 0.57-2.30)
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Fig. 2. JCOG0203
FHR AT IBML o3 %40 CD20 Hithaks: + (L2352 (ritusximab + CHOP-21 vs. rituximab + CHOP-14) © 5 » ¥

SABHEEE 1/ IR

Wik DBEHRR S v 7, BESAOHIINZT,
ZHRERMIRES NV —TTH 5B JCOGC DF— ¥
BBl BT TRV AL b S
B 15 S =T b0 T L a—2L 57T b
2l - FHR - BEEOFE, EMBHEAICLS
WE - AR - BRI OBMICE W T
BY, WAREMICEEL 2V,

BiaEy > REEEE ULEBREE B @ilaY >~
INEO

ENETEMRICHEARHATCE bRV ESRTE
Ry sl EE LEESRE B Y e
JiE (IBML) 2*H A CHEMERIIC S - 22 2 &, 2001
12 IBML % & OB Eg o WHO S8 ok
BEIN B o2 &, B CD20 HiEO rituximab 2%
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[ty & oA, 2E)

HACiE DLBCL 125 A LT IBML O#I5#Iz &
HELolIl b, 2003 ERSIDFATDY
YSIEIH LCOR LD TOBRRBRE ST/
MR - U TIT - 72 JCOG0203) ™Y, MK,

IBML S U C OB RR R M5 A 20 ORECK
DRI T rituximab OF HEO LB TE OB
HBoOEHEIRISATWAROT, ARBTR
rituximab $FH O#FOBRRELCOVWTTF ¥ ¥
LAEWERBEIT I L, MEEEREO—
Dk KB T R-CHOP #¥: (CHOP+
rituximab) & U2 G-CSF # T2 L0k
DREHB R D, o ADCC o REE -
7z R-CHOP-14 # LBt L7z, AR TSy
DFEL Y LB AL, 5 EHT 300 W
TEETEL, BLHR ORI CIEWED
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R-CHOP

v

RW-CHOP

Fig. 3. JCOGE601
FHEe CD20 B DLBCL 12304 4 R-CHOP #H:2 B 17 5 rituximab D E 2 7
Va-LOBHEBMELLY y ¥ AER L/ RS,
{nttp:/ S wweejcog.ip/basic/org/ group/lsg htmb)

BOREE BN EMETE . REBIT
&, R-CHOP-14 & R-CHOP-21 & b II52 QT
(CRIHEIEIE 76% & 78% k¥, F A5 MHE
HT®2 PFS i Fig2 LRT L2 6 T
88% & 87% L L bICEL, Eidh{, G-CSF D
PERAREED o2, HAA IBML 0S5
PIC ORI JCOG203 AUI LT TH Y, B
BIoBBREL 7+ u—FAHIEICEY, KB
BEOBNTHZU L DICT 5 K057
Thb.

UFEAMAHRE B MRY > /(EO

MALALT7FLy ¥ NHL U#H9 5
JCOGO80Y #BET CHOP #i3:12 CHOP-14 ik
BHBO Lozl k, 2002 EIH LS N
GELA @3¢ DLBCL 123 LC CHOP ##ikic
HC R-CHOP #2484 (08) 2 %E L

22 &6, JCOG TIdi#E R R-CHOP #
BB BBEETHBT L0, FhENIPT
BUZZL/LDBELHEY A2 (HU/H BEHRIC
2008 £ & 2000 SRS 2 OOBEBREREB L. W
HIX K HH CD20 Bk DLBCL KK# 5% R-
CHOP #1231 5 rituximab OF M5 5%
VT bib0s ¥y AT/ MIHRE
(JCOGOs0) ThH H, M 1 B rituximabx 8 [ &
3MIT L CHOP M3 % HERIAHR O RW-
CHOP #%, rituximab O fiPi 2 RHIIIHH L 2
Sk RO R-CHOP I~ C PFS DL
B THhEWIET S Fg. 3). TLEHE,

HKEHED CD20 B Y A7 DLBCL 234t & L
T, ASCT %495 Kk bk (LEED #2k (mel-
phalan + cyclophosphamide + etoposide + dexame-
thasone) ) 12463 - T4 9 rituximab BFAIEEALE
ek & LT, CHOP-14 #Ht#: & CHOP-14/
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Fig. 4 JCOGOBUS
#Y A7 DLBCL IS8 % 3 A {488k (R-CHOP-
14 #HE ¥ 72 4& R-CHOP-14/CHASER #i:) 2 KR 1L
30 (LEED) Of IBICT 2 9 » ¥ A LB 1R
3.
IFRT ! involved field radiotherapy.
(http://wwwjcog.ip/basic/org/group/lsg html)

CHASER O WFRAEH RS & X725 FFIH
Ho PFS THET 22 v ¥ 2B THAR
JCOG0908) TH 5 (Fig. 4).

BUA T #lBdR MR - UV INED

Rk L7z JCOGoR01 BT CHOP-14 2
THBLE CREE L marginal 128V 05 %
7Rk L7z VCAP (vincristine + cyclophosphamide + do-
xorubicin + prednisolone) - AMP (doxorubicin + rani-
mustine + prednisolone) -VECP (vincristine +eto-
poside + carboplatin + prednisolone) ##E %, L0 X
WELBHRIR AP R T A D ON— 2 L R BRHE
HRHLT, 7#Vy ¥ 7 ATL & UCBHF
ATL BRI VBEEELHREEFHEY
R 2T 2 5 RN & MR B

174 e Vol 110 No. 2(2012)

(allo- HSCT) @ BB (JCOGO907) % 2009 EHHE
WL Tw 2 (Fig. 5. AF%ELE, ATL 239 % allo-
HSCT A2 OE VY R ILREIBBRETH LS
BELERFT LD, 208055 BUTO
ATL B R aid s UC, ARG L
%, Fr—79ER s BE aRnEn Raa
BEE¥ A7z allo-HSCT 2177 2 — Mo ih#
OEREEREE R LA NI AN - T Y b —
THb 0801 RETONNBREOSEFHA LR
WA, Fr—%08ET5 allo-HSCT O L
HEPS 9 v ¥ MEBEEBRE LTI LI &
b, AREBIIRIEMNE THRRE E T
X7z, RIBHO indolent ATL BELZHERE L
T, BRTlE ATL K 2 BEHBED—~D L A
HBENRTWAA v —~72u v ag(fN-a) &
zidovudine (AZT) O Hi#EE: (IPN/AZT #83E) 7%,
BUERIECH B watchful waiting £ Y SHHTH
LHEPERIET S 20, PFS #3755l E
L vy ALBTHABZIIE LTS
(JCOGI11L). ARERTIE ATL ICH AT ERE
HOZw IFN & AZT # BEEFFMmNEC L 3
R CH v, 20X BESRE S LAUSw#H]
ORBEFEBOWEKEHEL TV A,

FRIGHAS NK/T $IB8Y > /NEO

JCOG-LSG ¢ 1990 FRICHEBEMICTT - TE
72 6 DOBERRBOEEWITERTE, BARY
NEX Y D ATL 2B THIRY Y/ EOTF#H
BARTHY, 20T @ME NK/T filgy »
B TFHRARTH o729,

FoRiCHCHE 7 V7 ing v, HERTCRE
OWROHE L S b REBFERYR NK/T M
B o) o 2SBRICH LT, 2002 40 O U R &
DeVIC ## ik (carboplatin + fosfamide + etoposide +
dexamethasone) & O FBEEHBEOE T/ 1 AR
B (COG0211-DD # 9 L 72, s0Gy B e o
PEHH DeVIC O E THTORIE T, 108
FAEBMMEIZ 23 BTHY, 2BEBHTD
CR #IE1E 77%, 2 % 0S 13 78% TH - 12 (Fig.
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Fig. 5. JCOG0S07
ATL 238 5 SRR BT B 8 & Bl /2 allo~HSCT 28l AGAA ZHBHRIC T 2 8 T HEE.
(http:/ /wwwicog,jp/basic/org/ group/Isg.htmi)

6)., ZIEOIEMEHYE TR I EET 5 IR %
B30% LB THoWBETE, HFEMEEE
B Lo, CA AN -2 - D
BEBEMCTO2HE 08 O 45% L b Lo Tw
oz b b, HATEINGEFE 2/3 i DeVIC ik Lk
DOFEFFHHRER, HOEBOLOEMHLER
B A R R A NK/T i) » 2§
T B EERER L EOT SN A, TR
LT, BAE JCOGO211-DI B+ B 7
U35 L0k, MBROAEREEZEDL
BHIFHE2WSMCT %L, WBNEBESR
B ho o L S A MM L RS
W RSB LR 21T, TO8REHH
MREFR, BHEEEBLIOTFHREREL, #
FHCHHTHMELXTTo T 5.

EbLbHike
BAPLRESHEY U RBEEOIEF VA
& LT, 2000 4E LD JCOG-LSG W B B

EETPORBTREBRUIECEBALLE. 20
132 JCOG-LSG Ti&, DLBCL & IBML & [E®
FHEEEVERETHL Y P VIR V8RR
4 % rituximab & E CRW A B ROEHE O
KA LR % 1 HRE(JCOG0406) , F HllE I
B HEBRNAREBLERL Twab. BEORE
TS & LCRB R R Rrillo
B2 ERL T30, PRV EEILEHR
WHBEHRER TS interim PET 122w T,
HL 267 2 ZUERAB TR RBH 2 80 TR
FhThb.
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