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abstract

PURPOSE Adult T-cell lymphoma/leukemia (ATL) is a rare and aggressive peripheral T-cell malignancy caused
by human T-cell lymphotropic virus-1 infection, which occurs in areas of high prevalence, predominantly in
Japan and the Caribbean basin. Most ATL literature is derived from Japan and little is published about Caribbean
patients. We describe the clinicopathologic characteristics and treatment outcomes of our Caribbean patients
who have ATL at the State University of New York Downstate Medical Center and Kings County Hospital.

PATIENTS AND METHODS We conducted a retrospective analysis of our patients with ATL who were diagnosed
between 2005 and 2017. Medical records were reviewed for clinicopathologic data and treatment outcomes.
The final analysis included acute and lymphomatous subtypes only. For the univariable analysis, outcomes were
calculated by using a log-rank test, and survival curves were estimated by the Kaplan-Meier method.

RESULTS We identified 63 patients with acute (55%) and lymphomatous (45%) subtypes, 95% of whom had
Ann Arbor stage III to IV disease. The median age was 54 years, and the study population was predominantly
female (65%). Most patients (82%) received first-line etoposide, cyclophosphamide, vincristine, doxorubicin,
and prednisone (EPOCH) or cyclophosphamide, vincristine, doxorubicin, and prednisone (CHOP) chemo-
therapy (10%) with an overall response rate of 46%. The median overall survival was 5.5 months, and the
median progression-free survival was 4months. Incidence of atypical immunophenotype (32%) was higher than
previously reported in the Japanese literature and was associated with worse survival (P = .04). Abnormal
cytogenetics correlated with shorter progression-free survival (P , .05).

CONCLUSION We describe here the clinicopathologic characteristics and treatment outcomes of our Caribbean
patients with aggressive ATL, which is largely chemotherapy resistant, and the challenges of treating a pop-
ulation with unmet medical needs.
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INTRODUCTION

Adult T-cell lymphoma/leukemia (ATL) is a rare and
aggressive mature peripheral T-cell lymphoma caused
by the human T-cell lymphotropic virus type 1 (HTLV-
1), which in America reflects migration patterns from
endemic areas.1 ATL incidence in Japan, the Carib-
bean, and central Brooklyn in the United States, which
has a sizeable number of immigrants from the Ca-
ribbean, is about 86, 20, and 3.2 cases per 100,000
people, respectively.2,3

ATL is classified into four distinct subtypes on the basis
of the Shimoyama criteria: smoldering, chronic, acute,
and lymphomatous.4 Smoldering and chronic ATL
follow an indolent course with median survival of 4 to
5 years, whereas acute and lymphomatous subtypes
have a dismal prognosis with less than 1-year survival
despite aggressive therapy.5,6 Given the absence of

a standard treatment for ATL, a clinical trial is the
preferred option, although the most common strategy
remains doxorubicin-based chemotherapy.7-9

Most ATL literature is derived from the Japanese pop-
ulation and less is known about the Caribbean
population.8,10-12 Our institutions at State University of
New York (SUNY) Downstate Medical Center and Kings
County Hospital serve a predominantly Caribbean
population in central Brooklyn, New York. We describe
here the clinicopathologic characteristics and treatment
outcomes of our Caribbean patients with ATL, an under-
represented population with high unmet medical needs.

PATIENTS AND METHODS

We performed a retrospective descriptive study of all
patients diagnosed with ATL at SUNY Downstate
Medical Center and Kings County Hospital between
January 2005 and January 2017 after approval by the
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Institutional Review Board. Diagnosis of ATL was confirmed
by clinical history, pathology, and serum HTLV-1 antibody
positivity. Patients with pathology not confirmed at our
institutions were excluded. Medical records were reviewed
for clinicopathologic data and treatment outcomes. We
included only patients who had ATL of the acute or lym-
phomatous subtypes in our final analysis because these
groups had most available data. Survival and treatment
response were assessed according to 2009 ATL Consensus
Criteria.4 Overall survival (OS) was defined from the time of
initial diagnosis (diagnosis of acute or lymphomatous
subtypes if progression was from chronic or smoldering
subtypes) to death or discharge to hospice or last hospital or
clinic censor date (with documentation of refractory or
progressive disease). Progression-free survival (PFS) was
defined from time of initial therapy to death or progression
of disease or relapse, whichever occurred first.

Demographic data, clinicopathologic features, and treatment
responses were summarized by using descriptive measures.
Treatment outcomes were compared by using independent
t tests or nonparametric tests, depending on the normality of
the distribution. Analysis outcomes were calculated by the
log-rank test, and survival curves were assessed by the
Kaplan-Meier method. Statistical analysis was performed by
using IBM SPSS Statistics Version 23 (Chicago, IL).

RESULTS

Baseline Characteristics

We identified 63 patients with ATL who had acute (55%) or
lymphomatous (45%) subtypes. Two patients with smol-
dering subtype and one with chronic subtype were not in-
cluded in the analysis. Three other patients progressed to
acute subtype (two patients from chronic disease and one
from smoldering disease). Baseline clinical characteristic are
summarized in Table 1. The median age at presentation was
54 years, and the study population was predominantly female
(65%). Of the patients with lymphomatous subtype, 95%had
Ann Arbor stage III to IV disease. Most patients present with
lymphadenopathy and bone marrow involvement and had
International Prognostic Index (IPI) low-intermediate scores.
Of 26 patients with reported karyotype, eight (31%) were

abnormal. Aneuploidy was observed in several chromosomes
including +3, –13, –14, –15, –17, –18, –22, –X, and –Y, with
recurrent +3 noted in four of the eight patients (Table 2).

Treatment Response

Six patients (9%) received best supportive care because of
either poor performance status or patient preference. Of
57 patients who received first-line chemotherapy, 82%
received etoposide, cyclophosphamide, vincristine, doxo-
rubicin, and prednisone (EPOCH) and 10% received
cyclophosphamide, vincristine, doxorubicin, and predni-
sone (CHOP; Table 3). The overall response rate (ORR) to
first-line chemotherapy was 46% (EPOCH, n = 47 [43%]
and CHOP, n = 6 [66%]), including 14% of patients with
a complete response (CR) and 32% with a partial response
(PR), and the median duration of response was 2 months.
Of 50 patients (87%) with relapsed/refractory (R/R) dis-
ease, 36 patients (63%) received salvage chemotherapy
with an ORR of 20% (CR, [n = 1]; PR [n = 6]). Notably, 40%
of patients had refractory disease. None had first-line an-
tiviral therapy, and one patient received allogeneic he-
matopoietic cell transplantation (HCT) as salvage therapy.

Survival

Among patients who received chemotherapy, the median
OS was 5.5 months (range, 0.5 to 81.5 months), and the
median PFS was 4.0 months (range, 0.8 to 81.5 months;
Figs 1 and 2). Despite better response to chemotherapy in
patients who had the lymphomatous subtype compared
with patients who had the acute subtype, the median OS
did not differ significantly between the two subtypes
(P = .17). No survival difference was noted between the
CHOP and EPOCH therapy groups (P = .07). In the R/R
setting, the median OS was 2.2 months (range, 0.2 to 64
months), and the median PFS was 2 months (range, 0.2 to
64 months). Two patients remain alive with prolonged CR
after EPOCH therapy (acute subtype: OS, 81.5 months) or
EPOCH followed by radiation therapy (stage I lymphoma-
tous subtype: OS, 71.7 months).

In univariable analysis, the following factors were associated
with shorter OS and PFS (P , .05): bone marrow in-
volvement, lactate dehydrogenase (LDH)more than twice the

CONTEXT
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Knowledge Generated
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survival was poor (median overall survival 5.5 months). Atypical immunophenotype in our Caribbean patients with ATL was
higher than previously reported (30%) and associated with worse outcomes.
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TABLE 1. Patients’ Demographic and Baseline Clinical Characteristics (N = 63)

Characteristic

Acute Lymphomatous

No. % Median (range) No. % Median (range)

Patients per group 35 28

Age, years 54 (30-83) 54 (27-80)

Sex

Male 16 45 9 32

Female 19 55 19 68

ECOG performance status

0-1 25 71 23 82

. 1 10 29 5 18

Charlson Comorbidity Indexa 2 (0-6) 2 (0-7)

Country of origin

Jamaica 7 20 6 21

Trinidad 8 23 5 18

Grenada 6 17 3 10

Saint Vincent 5 14 4 14

Haiti 4 11 2 7

Guyana 1 3 3 10

Caribbean-American 3 9 1 4

Barbados 1 3 1 4

Antigua 1 4

Nevis 1 4

Panama 1 4

Ann Arbor staging

I/II NA 3 11

III/IV NA 25 89

Organ involvement

Lymphadenopathy 25 71 28 100

Bone marrow 18 51 19 68

Hepatosplenomegaly 12 34 4 14

CNS 4 11 1 3

Prognostic score

International Prognostic Index

Low-intermediate risk (0-3) 25 71 23 82

High risk (4) 10 29 5 18

Prognostic index for T-cell lymphoma

Low-intermediate risk (0-2) 22 63 22 78

High risk (3-4) 13 37 6 22

Laboratory values

Leukocyte count × 109/L 12.7 (6-172) 10.1 (2.8-54)

Calcium, mg/dL 10.4 (8-18) 10.2 (8.4-17)

Lactate dehydrogenase, units/La 833 (191-16,750) 380 (185-3,400)

Albumin, g/dL 3.6 (2.7-4.4) 3.6 (3-4.6)

Abbreviation: NA, not applicable.
aUpper limit of normal for serum lactate dehydrogenase, 220 units/L.

Chiu et al

550 © 2020 by American Society of Clinical Oncology



upper limit of normal, and hypercalcemia . 13 mg/dL.
Splenomegaly and abnormal cytogenetics correlated with
shorter PFS (P , .05), but not OS (P = .42). Normal LDH
correlated with OS beyond 1 year (P , .05).

Fourteen patients (32%) had atypical immunophenotype
(IP): the typical IP being CD4+CD8−CD25+. The distribution
of atypical IP was as follows: CD4−CD8−CD25+ (n = 3),
CD4+CD8+CD25+ (n = 4), CD4+CD8−CD25dim (n = 6), and
CD4+CD8−CD25− (n = 1). Atypical IP correlated with worse
survival (P = .045; Fig 1D).

DISCUSSION

Literature on patients in North America with ATL remains
scarce, and our study of 63 Caribbean patients represents
only the fourth published cohort.8,11,12 There is no widely
accepted standard treatment for acute or lymphomatous
subtypes of ATL, although doxorubicin-based chemotherapy
remains the most common treatment.6 In a Japanese cohort
of patients with ATL, LSG15, an intensive multiagent che-
motherapy was compared with once-every-two-weeks
CHOP. Despite higher CR rateswith LSG15 (40% v 24%with
CHOP), there was no statistically significant improvement in
survival rates (median OS, 12.7 v 11 months [P = .085] for
LSG15; median PFS, 7 v 5.4 months [P = .1] for CHOP).9

In our experience, patients who received first-line chemo-
therapy, mostly with EPOCH (82%), had an ORR of 46%,

but nearly all patients eventually relapsed or progressed
quickly, precluding maintenance therapy. Outcome was
dismal, with a median OS of 5.5 months (2 months for R/R
disease) and 1-year OS rate of 20%, consistent with other
American ATL series.8,11,12 Older patients with ATL and R/R
disease or those who required intensive care unit support
have an especially poor prognosis.13

At our institution, antiviral therapy was used primarily in the
indolent forms of ATL. The role of antiviral therapy with
zidovudine and interferon-alfa has been previously debated
in acute and lymphomatous subtypes and was not adopted
as our institutional treatment practice. However, more re-
cent studies suggest primary benefit in non-lymphomatous
subtypes; unfortunately, most patients inevitably relapse
and require cytotoxic therapy.14,15 Allogeneic HCT remains
the only curative option for chemotherapy-sensitive disease
with 1-year OS of 20% to 30%.16-18 Other North American
physicians perform allogeneic HCT in 2% to 11% of their
patients with ATL.8,11,12 In our series, HCT was underutil-
ized (one patient) because of the patient’s rapid clinical
deterioration, brief duration of treatment response, socio-
economic status, and unavailable stem cell donors.

Few studies evaluate the effect of comorbidity index on
survival in T-cell lymphoma but not specifically in ATL.19,20

In our series, Charlson comorbidity index, IPI score, and
performance status did not statistically correlate with

TABLE 2. ATL Patients with Complex Karyotype

Age (years) Sex
ATL

Subtype Immunophenotype Chromosome Analysis

37 M Acute CD4+CD8−CD25dim 47, X,–Y,+add(8)(p11.2,add(12) p11.2,add(15)(p11.2,del(15)(q11.2),
+i(18)(q10),add(19)(q13.3),inc[cp3]/46,XY[17]

40 M Acute CD4+CD8−CD25− 47,XY,t(4;9)(q35;q22),+?[3]/46/XY[17]. Nucish(D7Z1x3)[6/
100],D8Z2x2)[8/100], D18Z1x3[30/100]

45 M Acute CD4+CD8−CD25+ 40∼45,X,–Y,del(4)(q12q23),add(6)(p22),
del(11)(q23),–13,add(13)(p11.1),–14,
add(14)(p11.1),add(16)(p13.3),–17,18, idic(18)(p11.2),
add(19)(q13.4),i(21)(p10), –2,+3∼5mar[cp8]//46,XY[16]

48 F Acute CD4−CD8−CD25+ 46,XX,t(6;18)(p22;q12),inv(7)(p15q35), del(13)(q32)[3]/47, idem,+3
[6]/46,XX[21]

60 F Acute CD4−CD8−CD25dim 47∼49, X,–X,inv(3)(q21q26),inv(3)(q21q26)+3,
del(5)(q22q31),add(6)(p12),inv(9)(p12q13),
add(12)(24.3),add(15)(p11.2),_1∼3mar.

65 M Acute CD4+CD8−CD25+ 45–46,XY,+del(1)(p13)[2],t(3;8)(p11;q24.1)[5], del(5)(p14)
[5],add(10)(q245–46,XY,+del(1)(p13)[2], t(3;8)(p11;q24.1)
[5],del(5)(p14)[5], add(10)(q26)[3],add(11)(q23)[5],–13[5],–15
[5],+mar[5][cp5]/46,XY[15]

73 F Acute CD4+CD8−CD25+ 47,X, add(x)(p2.1),del(1)(q41q43), +3,der(5)t(5;17)(p15.1;q11.2) ins(5;
?)(p15.1;?), der(9)add(9)(p13)inv(9)(p13q22), der(10)t(1;10)(q25;
p13), add(17)(q11.2)[11]/47,sl,–add(X)(p22.1), del(X)(q26q28)[2]/
46,XX[7]

68 M Lymphoma CD4+CD8−CD25+ 46∼47, XY,t(1;2)(p13;q23),+3,del(4)(p14p16),
del(11)(q21q23),add(12)(q24.3),del(13)(q14q22), add(17)(q25)
[cp4]/46XY[18]

NOTE. Karyotype data were available for 26 patients: normal (n = 18) and complex (n = 8).
Abbreviations: ATL, adult T-cell lymphoma/leukemia; F, female; M, male.
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TABLE 3. Treatment and Response for Patients With ATL

Therapy

Acute Lymphomatous

No. % No. %

Total 32 56 25 44

Initial therapy

EPOCH 24 75 23 92

CHOP 4 13 2 8

Gemcitabine-oxaliplatin 2 6

ICE 2 6

Initial response

Overall response 11 34 15 60

Complete response 3 9 5 20

Partial response 8 25 10 40

Stable disease 4 13 4 16

Refractory 17 53 6 24

Subsequent therapya 21 58 15 42

ICE 8 38 3 20

Bortezomib 2 10

DHAP 2 10

Clinical trial 1 5

Allogeneic HCT 1 5

Cytarabine–high-dose methotrexate 1 5

Zidovudine-interferon 1 5

Bortezomib-doxorubicin 1 5 1 7

CHOP 1 5

EPOCH 1 5

FLAG 1 5

Gemcitabine-oxaliplatin 1 5 2 13

Gemcitabine-oxaliplatin-bortezomib 1 5

GEV 1 5

Denileukin diftitox 1 5

Pralatrexate 1 5 3 20

Radiation 1 5 2 13

Cytarabine 1 7

Bendamustine 1 7

BIGC 1 7

CCEV 1 7

High-dose methotrexate 1 7

Ifosfamide-etoposide 1 7

Romidepsin 1 7

Subsequent response

Overall response 3 15 4 27

Complete response 1 5 0 0

Partial response 2 10 4 27

Stable disease 0 1 7

Refractory 18 85 10 66

Abbreviations: ATL, adult T-cell lymphoma/leukemia; BIGC, bortezomib, ifosfomide, gemcitabine, carboplatin; CCEV, carboplatin, cyclophosphamide,
etoposide, bortezomib; CHOP, cyclophosphamide, doxorubicin, vincristine, prednisone; DHAP, dexamethasone, cytarabine, cisplatin; EPOCH, etoposide,
prednisone, vincristine, cyclophosphamide, doxorubicin; FLAG, fludarabine, cytarabine, filgrastim; GEV, gemcitabine, etoposide, bortezomib; HCT,
hematopoietic cell transplantation; ICE, ifosfamide, carboplatin, etoposide.

aPatients may have received more than one therapy.
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survival. However, bone marrow involvement, elevated
LDH, and hypercalcemia predicted worse outcomes con-
cordant with many prognostic scoring systems.21

The typical IP of ATL is CD4+CD7−CD8−, with strong co-
expression of CD25.22 In Japanese patients with ATL,
atypical IP has been reported in 10% to 20% of patients
and has been linked to a more aggressive disease in
a single case series.23 In North American patients with ATL,
the incidence of atypical IP ranged between 17% and 22%
in two reports, but the prognostic significance has never
been reported.12,24 In our cohort, we noted a higher in-
cidence of atypical IP (n = 14 [32%]) with adverse survival
outcome despite chemotherapy; however, this warrants
prospective validation.25

The Japanese ATL series showed that chromosomal aneu-
ploidy, multiple breaks, and karyotype complexity adversely
correlated with shorter survival.26 Our study is the second to
report the impact of karyotype on survival in Caribbean pa-
tients with ATL. One series suggested worse survival with
complex karyotype.27 In our cohort, abnormal cytogenetics
(eight of 26 patients) was more common in acute subtype
(88%) and correlated with shorter PFS (P, .05), but not OS
(P = .42). Aneuploidy was observed in several chromosomes
including +3, –13, –14, –15, –17, –18, –22, –X, and –Y, with
recurrent +3 noted in four of the eight patients.

Several Japanese ATL cohorts have longer survival (me-
dian OS, 9 to 12 months) compared with our cohort de-
spite aggressive chemotherapy.9,28 Genomic profiling of
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FIG 1. Kalpan-Meier graphs of overall survival (OS) of patients with adult T-cell lymphoma/leukemia (ATL) stratified by (A) chemotherapy v
best supportive care (BSC), (B) acute v lymphomatous subtype, (C) acute v lymphomatous subtype when relapsed or refractory, and (D)
typical v atypical immunophenotype.
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Japanese patients with ATL uncovered a spectrum of
HTLV-driven mutations in T-cell receptor NF-κB signaling
and downstream pathways.29 In contrast, recent genomic
profiling of a North American Caribbean ATL cohort has
demonstrated a higher burden of epigenetic and histone-
modifying genes (in particular, EP300 mutations) with
compromised TP53 function and fewer mutations in T-cell
receptor NF-κB and JAK/STAT pathways.30 Differences in
biology and treatment regimen and access to HCT partly
explain disparate outcomes between Japanese and North
American ATL cohorts and remain an area of active
research.6,31

Several novel therapeutic approaches in ATL include check-
point inhibition and anti-CCR4 antibody (mogamulizumab).

In the R/R ATL setting, checkpoint inhibition with nivolu-
mab in ATL was halted because of accelerated disease
progression, and it prompted caution regarding the use of
immune therapy.32 Mogamulizumab in a North American
ATL cohort led to an ORR of 11% whereas a Japanese ATL
cohort had an ORR of 50%; this remains an area of active
investigation.31 Future trials incorporating chemotherapy
with antiviral therapy or novel small molecular inhibitors
may show potential promise.15

In conclusion, our large cohort of Caribbean patients with
ATL shows a chemotherapy-resistant disease with dismal
prognosis. It is essential to further understand the disease
biology to guide novel therapeutic strategies and improve
patient outcomes.
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FIG 2. Kalpan-Meier graphs of progression free survival (PFS) of patients with adult T-cell lymphoma/leukemia (ATL) stratified by (A)
chemotherapy v best supportive care (BSC), (B) acute v lymphomatous subtype, (C) acute v lymphomatous subtype when relapsed or
refractory, and (D) typical v atypical immunophenotype.
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